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Accidents,  see  Failures,   Engi 

Railway,  derailment   on  curves    ,  .elOlS.   1024 

Activated  sludge,  see  Sewage  Treatment. 

Adams    Prof,   C.  A,,   leaves  Research   Coun- 
oil     nl095 

Adams     R     M..    on    bunk    houses    built    in 

sections    •800 

On  mess  and  bunk  houses  on  wheels.  .h*100b 

Adams,   W.   H„  and  H,  H.  Esselstyn.  on  re- 
desisrn   of  Belle  Isle  Bridge,   Detroit    ,  ,  .  . 

e451.    '452.   n484 

Adobe  building,   Germany  returns   to 823 

Advice,  gratuitous  professional    330 
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Mails.    Hayti-Santo    Domii 

airplane    ayo 

Seaplanes,    landing   for,    of    precast    slabs 
on   concrete    piles    •984 

Agricultural   engineering,   business   in    ....    541 

Air  blowers   unload   light   commodities    .  .  .    857 

Akron.  Ohio,  Ohio  Canal  bed  for  highway .  nll36 

Akron,    Ohio,    sewage-works    studies    to    be 
made n609 

Alabama   highways,    and  Federal   aid e706 

(W,  8.  Keller!   letter,  with  editorial  com- 
ment, 909. 

Alameda  naval   base  rejected n277,    nlO04 

(see    also    Naval    Bas'»=) 

Alaska,  engineering  conditions   .58 

Forest    reserves,    new    district    209 

Highway  development   (Maj.  J.  A.  Sleese) 

a346 

Alaska    R,R.    location    surveys    (T.    W.    Se- 
crist)     '633 

Alaska  Ry,,  Alaskans  ask  for  new  commis- 
sion      nl052 

Alberta,   rainmaker's  contract   with   farmers 

.(K,  T  Roberts)    ■,  ,  .  , letter     1090 

Albertson,    W,    B.,    on    slip   scraper   for   un- 
loading   rock    and    sand    h^86 

Albrecht,  E.  C,  on  reconstruction  of  upper 
(K.  T,  Roberts) letter   1090 

Al<'ohol  from  wood  waste    368 

Aldrich.    S,    W..    on    pouring   culvert    below 
freezing    h^l37 

Alexandria,   Va,,   Washington's  town  plan..  1085 

Alg£p,  removed  from  basin  walls  by  use  of 
copper  sulphate 223 

Allen,    Governor,  of  Kansas,   for  state-made 
cement   .- 266 

Allen,  K,.  on  prediction  of  probable  rainfall 

intensities •588    (L.   S.  Hall  and 

K.   Allen)    letters   825, 

Allied     Business     Metnl     Industries    reopen 
shops    n363 

Alpha   and  Cement  Securities  Co.  plan   con- 
solidation      n321 

Alum,  see  Water  Treatment.  Filters. 

America,    fortumte    e976 

AMER,  .ASSN.  OF  EXGINEERS 


Con tirence  with  Amer.  Engineering  Coun- 

,■11     nin94 

Convention    n784,  e837.  n870.  e881 

Decentralization   e881 

Employment  service    (E.  B.  Miller)    ....      66 
Federal     Council,     reclassidcation     report 

nll.39 
Federal     department,     engineers     discuss 

status    n536 

Great  Northern  Section,  educational  plan.    563 

I  see  also  n612) 

Membership,     '.;4,o2fl.    on    Jan.     13 n.396 

New    York    State   .\sscmbly    organized.  .  .nflOS 

Presidential     -andidates      n656 

Progress   in    1020.   etc e4 

Piihliciiv   conference n31«.   eM4.   n395 

Questionnaire  on  education    80 

Railroad    conference    n570 

Services  and  fees,  committee  report  on .  .    671 
Southern    Pacific   Section    before   Railway 

Labor  Board,  on  enjiincers'   pay nl004 


Tennessee  chapters  approve  licensing  bill  n93 

Amer.  Automobile  Assn..  G,  C.  Diehl  presi- 
dent     n965 

Amer.   Concrete  Institute,   committee   report 

on  plant   layout    e491,    ^505 

Meeting    e324.    a348,    n3o5 

Amer,    Engineering    Council,    see    Federated 
Amer.   Engineering   Societies. 

Amer.     Engineering     Standards     Committee 
begins    work    on     terminal    marking    for 

electrical  apparatus nl41 

More    standards    submitted    to    ....n31S,    57'^ 
Report     '~9 

Amer,  Fed,  Labor,   see  Labor, 

Amer,  Highway  Edi:cational  Bureau  to  pro- 
duce   film     nG12 

Amer.  Inst,  of  Electrical  Engineers,  conven- 
tion   n43 

McClellan,    Dr.    William,    president    .  .  .  .nlOlO 

Amer.    Inst,    of    Mining    and    Metallurgical 
Engineers.    Stoughton    resigns    secretary- 
ship      nl05-: 

Amer.  Iron  and  Steel  Institute  meeting.  .  .  ,n403 

Amer,    Pub,    Health    Assn,    moves    to    New 

York   n915 

Meeting    nl09.'i 

Amer.  Railway  ,\ssn,  elects  officers    n93 

Amer,    Railway    Engineering    Assn,,    officers 

nominated nl42 

Convention    n396,  e409.  515,  n524 

L,   A,    Downs,    new   president    n^526 

Amer,  Road  Builders'  Assn,  convention,  ,  .  . 

n91,  n315.  e324,   a.345 
Good    Roads    Congress    el93,    n235 

.\mer.    Soc,    for    Testing   Materials,    conven- 
tion   report    and    abstracts ell03,    ll'?(i 

Joint    Committee    report el  101 

,\,MER.    SOCIETY   OF   CIVIL   ENGINEERS 

Activities    e3,  e4 

Annual    convention ,,.  n43.    nl39,    el46,    nl88 

Harmony   at    e747,    n782 

Board  of  direction  endorses  completion  of 

U.    S,   maps    111004 

Supports    Federation     employment    bu- 
reau      nlOOi! 

Chandler,    E,    M„    acting   sec n784 

Classification    ind    compensation    commit- 
tee   report     n912 

Committee   chairmanships    (A.   T,   North) 

letter    232,    (L,    Metcalf)    letter 

310, 
Committee     on     corporation     practice     of 

engineering n963 

Committees,   new    nl89 

Constitution: 

Amendments,  all  defeated n442 

New,  likely  by   fall e747,   n783 

New.  when  would  it  begin  to  function? 
IP,      H.     Norcross     and     Parker     & 

Aaron)) letters    693. 

New    proposed    e578 

Revised 559 

Directors'    annual    report     nl87 

Discusses     New     York-New     Jersey     port 

report    n4S3 

Machinery,  construction,   society's  neglect 

of   e870 

Membership    770 

New   York   Section   discusses   heat,    light, 

power    n317 

Discusses    Hudson    River    crossing    ,  ,  . 

n870.   e,880 

Meetings    n44,  nl42,   nl80 

Organization,     etc e5 

Officers,     Biographies     of,     etc 

n*317,   n^337,    n^397,   n^443 
Proceedings,    technical   life   of   society  re- 
vived   e747,  n782 

Secretary,    none   elected    n446 

Secretary,    salary    fixed    at    $10,000    for 

1931    4.39 

Student  chapters   520 

Webster,  G.  S,.  new  president    n*139 

Wellington    transportation    prize,    society 
accepts,    and   conditions    nl89 

.Amer.    Soc.    of    Mechanical    Engineers,    dis- 
cusses    road-building     machinerv,  .  ,  .  nlOll 
Kimball,  D.  S,,  nominated  for  president ,  nl004 
Spring   meeting    n484.    nlOlO 

.•\nier.  Specification  Institute  plans  maturing 

n318,    572 

.\mer.    Surety   Co.    information    service    for 
'■ontractors     n70.3 

.\m.  Water  Works  Assn..  Illinois  and  Iowa 

Sections  meet   n569 

Convention    nl049 

New   York    Section    meeting    n359 

Problems  and  practice,  abstracts  of  con- 
vention     papers      (A.     Wolman      and 

others)    alO.39 

.Standardization,    committees    on nl049 

Amer.    Wood    Preservers'    Assn..     abstracts 

.Analysis    of    double    footing    pressures     (F. 
K.  Esling) letter  232 

Anderson.    A.    P..    on    1D20    motor    vehicle 
statistics    683 

Anderson    Cottonwood      Irrigation     District. 
Cal..     inverted     riser    ends     in     riser    on 

brldsre  pier '562    (E,  H,  Tashjian) 

letter  ^780 

Anderson.    G,    T,,    biography n*443 

Antioch.    Cal..    wins   brackish    w»ler   BUit,.*513 
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Antioch   pian   of  education    (A,  E.  Morgan) 

eOO,    108,     (E.    S,    Closson)    letter 

233,  (C,  A,  Plumley  and  R.  L.  Morri- 
son) letters  349,  (C,  R,  Young.  A,  E. 
Morgan  and  L,  S.  Le  Tellier)  letters  480, 
(S.  Sims)  letter  651.  (A.  E.  Morgan) 
letter  779 
Ants,  white,  see  white  ants, 
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Auger,    earth,    attached    to    motor    truck 

IM.     Garlingerl      h*65,5 

Chipper  tool,   pneumatic,   salvages  brick. 

h*655 

Slip  scraper  with  A-frame  for  unload- 
ing rock  and  sand    (W.  B.  Albertson)  .h*86 

Support,  simple,  for  trestle  legs  while 
replacing    footings    (D,    G.    Coombs)  .. h^42 

-Aqueduct,   Sudbury  River,  changes  in  clean- 
ness  coefficient    IF.    I.    Winslow) •1133 

Architects,      "Handbook     of      Architectural 

Practice."   book   review    475 

School  for,  advocated  by  Wisconsin  Engi- 
neering   Soc,     n398 

Area    in    acres,    computation    (H.   N,    Brad- 
street)    804 

Arizona  highways,  bid  65  per  cent  of  esti- 
mate     n786 

Arkansas  highways,  constrtiction  in  cypress 

bottoms    (D.  A.  MacCrea)    "IQe 

Highway  finan.^ing  disclosures   

e577.  n611,  n099.  e706.  (W.  S.  Keller) 
letter,  with  editorial  comment,  909, 
nl052,     el060 

State    seeks    highway    engineer nl093 

Arlington  Sanitarv  District,   Va,,   water  and 
sewers  for    n914 

ARMY,  V.  8. 

Construction   Division,   reunion    nl89 

Engineer  Corps,  examinations    n443 

Engineer   colonels,    five    new    nl093 

Officers    go    to    Rensselaer nl095 

Vacancies    e449 

Will  get  7Cc,   of  West  Point  graduates .  n914 

Work   of    (F.  G.   Jonah)     letter   88 

Engineers  demobilized  in  1930    19 

Engineers,    shall    arm    be    recognized    In 

promotions? e365,      (Col.     J.    H. 

Graham)   letter  430 

First   Engineers   decorated    n610 

Motor  equipment  needed   for  State  roads 

n377,    n318 

Thirteenth  Engineers  organized   58 

Ash,  C,  and  others  on  highway  bridges   .  .    214 
Ashland.    K.v.,    «?ost-plus   contract   gives   low 

cost  on  filters    IL.  R,  Howson) 388 

Asphalt    Assn,    ccinvention     n744 

"Assembly"    planned   by    Council    n697 

Assoc,    Engineering    Societies    of    St.    Louis 
formed    Ill43 

ASSOCIATED  GEN.  CONTRACTORS 

And  New  Yor'»?  building  scandal    e3 

Committee   on   building  problems    n701 

Convention    ....n47.   e97,    el94.   n^335,    e838 

Denver  contractors  to  join n47 

Ethics,  proposed  code e341,  357 

Executive  board  to  meet    n743 

Meeting  discusses  new  plan  for  contract- 
ing     e838 

Nominations     n94 

Seek    income    tax    data    n790 

Spokane    bran.-h    formed     n746 

Associations,   trade,  see  Trade  Associations. 

Atlanta,    Ga.,    new   viaduct    location nll.'?6 

Atlanta  votes  for  water- works,  etc n530 

Atlanta,    Birmingham   &  Atlantic,  valuation 

report    686 

Atlantic-Gulf    canal    survey    recommended .,  n277 
Atlantic  City,   N.   J.,    groundwater   pumping 
and  hydraulic  excavation  for  hotel  foun- 
dation        '52 

.Atlas  Co,   statement    on    cement   prices.  .  .  .n703 
Auger,  earth,   attached  to  motor  truck    (M. 

Garlinger)     e*655 

Australian     contract    awarded    here n970 

Australian    steam-electric  plant  to  use  50c. 

coal    396 

Automatic    recorder    for    stream    discharge, 

see  Recorder. 
Automobiles,  sec  Motor  Vehicles. 
Automotive    Engineers,    Soc,    of.    announces 

htghway    session     n45 

Organizes  research  department    n57() 

Avery.     H.     T.,     on    diagram     for     vertical 
curves     '1004 

n 

n.    Welchii    tests,    see    W.nlcr    Supply,    Tests, 
Bagdad    Ry,   international    problem ,,  .eill.  ^423 
Baker,    P     S.,    on    filling    high   viaducts    on 

Phila.   &   Reading 'lOaO 

Bald  Eagle  Creek.   Pa.,   bridge,    failure.  .,  .n535 
Baltimore,    garbage    feeding    contract    given 

up     ...  .  , n2.37 

Garbage    and    refuse    plant n698 

Baltimore    &    Ohio    bridge    at    Pittsburgh,    see 

Pittsburgh.    Bridges. 
Bank  investigation  by  Lockwood  committee 

denied n3R'J 

jbstracta 
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Banker  on  financing  highway  construction 
(H.    F.    Beebe)     18 

Banker's  analysis  oX  business  outlook  (F. 
H.    Scisson)     304 

Banks,    many    buildings    being   erected.  ..  .navi 

Barba.  W.  P..  review  of  "Making.  Shaping 
and  Treating  of  Steel"  (Camp  and 
Francis)      130 

Barge  Canal.    New  York   State,   see   Canals. 

Bark  beetle,  getting  rid  of  (J.  A.  Kitts). 
letter     533 

Barker.  H..  review  of  "Financial  Engi- 
neering"         127 

Barnes.  F.  E..  on  labor  costs  in  building 
construction     e880.   888 

Barney.  W.  J.,  on  union  schedules  and 
building    operations     886 

Barranauilla.  Colombia,  water  supply,  etc. 
(G.  C.  Bunker)    '10.  e706.  732 

Barrett  Mfg.  Co..  Frankford.  Pa.,  fire-resist- 
ing  concjete   building    e747.   '760 

Barry.  P.  J.,  on  combined  methods  in  topo- 
graphical    surveying     •801 

Batchelder.    A.    G..    killed nlOlO 

Beaman  stadia  arc  reduction  table  for 
W.    S.    Dix)     •78 

BEAMS 

Concrete,   repeated  reversal  stress  tests.  .    504 
Concrete.  T-beam  designed  as  truss   ij.  B. 

Hutchings.    Jr.)     letter    133.  •233 

Concrete,   of   uniform   live  load,   moments 

for    (H.    M.    GibbI     ^807 

Continuous,    of    uniform    live    load,    mo- 
ments   for    (H.   M.    Gibbl     '807 

Diagram    for   effect    of    flange    holes    (H. 

Kercher)      ^799 

Diagrams    for   design    of    reinforced    con- 
crete and  timber  beams    807 

I-beams    of    crane    girders,    properties    of 

(J.    H.    Sawkins)     ^13 

Beebe.  H.  F..  on  financing  road  construc- 
tion,  a   banker's  viewpoint    16 

Beetle,    bark    (J.    A.   Kitts) letter  522 

Bekay,     A.     V..     on     special     light     gypsum 

blocks    Jn    floor    construction    ^544 

Belgium,  standard  specification  for  struc- 
tural   steelwork 71.     (R.    Fleming) 

„  letter  478 

Belle    Isle   Bridge,    see    Detroit. 

Benn.  E.  J.  P..  on  economic  disturbances  in 

England    el060.  al069 

Bennett.     C.    J.,     and    others,     on    highway 

bridges    214 

And  others,  on  motor  vehicle  law.  .  .  . 

722.   see  also   e603    and    "eee. 
On  traffic  problems  of  state  highway  de- 
partment         935 

Review  of  "Location.  Grading  and  Drain- 
age of  Highways"    (Harger) 1045 

"      "  concrete    monuments. 


(Engels). 


to    have   own   road 
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Miami    District 
Bergen    County.    N 

material     plant      uuoo 

Besselievre.   E..   on  engineering  problems  in 

bubonic    plague    control     .  .  .  '113 

Bessemer  Limestone  &  Cement  Co..  Youngs- 

town.   Ohio,  electric  haulage    .  .  .  •gse 

Besson.    Mai.    F.    S..    on    further    study    in 

economics    of    garbage   reduction    258 

Best.    B     G.     on    shaft    sinking    by    bucket 

and    trolley     h^962 

Bethlehem    Steel   Co.    reduces    wages.  .n4'6    n362 
Big    Chute.    Ont..    power    plant,    horizontal 

diaphragm   increases   surge   tank  capacity  ^67 
Biles,    G.    H..    on    snow    removal    and    drift 

prevention    on    highways     •230 

Billirgs     L.    C.    on    tastes    and    odors    from 

chlonnalion    al041 

Biographies,    little   known,    of   engin^rs.' !  .    863 
Birmingham.      Ala.,     carpenters     cut     own 

wages    n530 

Water  contract   extended '.'...'.  636 

Back  Canyon  Dam  to  cost  $1.200.000...    n878 

,t.^„h'"'>,  ij'l-   ?"   ""J^   "■^"^  o'   concrete 

arch  held   by   tie   rods    .  .  •721 

Rnhl'=„S'  Surveys  and  Maps  names  officers;  :n571 
Bohland.   C.   P..   on    freezing    water   distorts 

steel   column    and   base    .  .  .  •935 

Boiler-stack  support,    timber   for   temporary 

set-ups    (G.    w.   McAlpin)     h'S'S 

Boilers,     feed     water    for    filtered    through 
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_  ^^reated.    precipitation    from     458 

Bollmg.  C.  E..  becomes  city  consultant  after 

48    years     service    .... 
Bonding  operating   expenses.'  Chicago 
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(Boyd)      .. • , 
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review  by  A.  Hazen 

"Herbert    Hoover"     (Kellogg)     .  ■■ -^ 

"Housing  Famine:  How  to  End  It      .  . .  • 
"Human   Engineering"    (Wera)     ........ 

"Hydraulics  of  the  Miami  Flood  Control 
Project"   (Woodward),  review  by  R.  E. 

Horton     .-,•  ■ -.  •  •  ■  ■,• 

"Hydraulics  With   Working  Tables"    (Bel- 

lasisl,  review  by  B.   E.  Horton)    ....    lia 
"James    Nasmyth,     Engineer:     An    Auto- 
bingral>hy."     review     by     E.     A.     Van 

Deusen    4*4 

"Labor's    Crisis"     (Mendelsohn)      J0» 

"Landscape    Gardening"     (Simonds) 8bo 

"Layout  of  Small  Water  Mains"   (Hellm) 

review   by    R.    E.    Horton    

"Lehrbuch    der   Eisenund    Stahlgiesserei 

lOsann)     ^ 

"Location.      Grading     and     Drainage     of 
Highways"    IHarger).   review  by  C.  J. 

Bennett    104.T 

"Maintenance   of    Way   Cyclopedia"    ....    863 
"Making.   Shaping  and  Treating  of  Steel" 
(Camp  and  Francis),  review  by  W.  P. 

Barba    130 

"Manual  of  Gas  Distribution"    475 

"Masonry    Structures"    (Spalding)     691 

"Modem    Road  Construction    and  Mainte- 
nance."   Hong    Kong    ((Joldsmith)  .  .  .  .    475 
"Municipal      Landing      Fields      and      Air 

Parts"     476 

"Naval     Consulting     Board     of     U.     S." 

(Scott)      131 

"New   York   State   Barge   Canal" 865 

"Power  Situation  During  the  War"    (Kel- 
ler)        864 

"Practice     of     Railway     Surveying     and 
Permanent    Way    Work"    (Perrott    and 

Badgerl       865 

"Public    Health    and    Hygiene"    690 

"Rainfall    and    Runoff   in   Miami    Valley" 

(Houk).  review  by  R.  E    Horton.  .  .1044 
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iSabln)     864 
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"Report  of  the  Nile  Project  Commission"  689 
"Report   on   the    San   Francisco   Bay   Ma- 
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•Trank    Construction"     (Beck)     864 

"White   Lead"    (Sabin)     126 

Books,  text,  see  Textbooks. 
Borers,  marine,  see  Teredos. 
Boring    machine,    thrust     (W.    H.    Shields) 

letter  393 
BO.STON 

Building  trade   strike nl91.   n530.    n615 

Garbage   contract   still   in    force    n356 

Gas    rates    increased     955 

John    Hancock   building,    pile   load   based 
on     penetration     in     redriving     IJ.     F. 

Mullen)      ^344 

Labor   enters   contracting   field    '.  n489 

Molasses   tank  collapses,    trial  resumed .  .n569 
Water  supply,  cleanness  of  Sudbury  River 

aqueduct    (F.    I.    Winslow) •1132 

Boston    Soc.    of   Civil   Engineers   interesting 

young  men  in  society  work   e837.   848 

Boulnois.   H.   P..   reminiscences    128 

Bowen.  E.  R..  on  failure  of  steel  truss  sup- 
port   wrecks    concrete    dome e281 

•294.    (J.  T.  N.  Hoyt)    letter  479.    (F    A 
Johnson    and    H.    W.    Bolinl    letter    479 
Boycott,    secondary,    held    illegal    .  '    e49 

Brackenridge     Borough.     Penu.,     Injunction 

against    impure    water     n483 

Brackish  water  suit  won  by  Antloch,  (jal..  .•513 
Bradstreet.   H.  N..  on  computation  of  areas 

m     acres     804 

Brattleboro.     Vt..    bridge    failure.  ..!!' 'nl095 
Brazil,  railway  construction  in  1921..  1068 
Breed.    H.   E,.    on  motor   trucks    and   indus- 
trial railway  on  road  job   "289 

BRICK 

Common   conditions   in   industry. 

r.  .  ,  n448.'  n834'.  '  nl013 

Coni^rete.   made  without   forms    •148 


.6364 


Manufacturers 

to    study     

Manufacturers'       convention- 

costs    etc..    discussed    u^^,     e-^ax 

Salvaged  with  pneumatic  chipper  tool     h»655 


"Activated     Sludge    Process     of     Sewage 
^_  Treatment"     (Porter)  q«t 

American  Business  Methods"    (Pirsons)    691 
American    Industry    in    the    War"    (Ba- 

•■American  'Rural '  lii'gh'ways'"' '  ('.iggi  "  '    fyfi 
B;>^^,^|^  Estimator's    Reference    Boiik" 

"Community  "Health'  'Problem''  '  '('Bur'n'-'''*'*^ 


Concrete  Roads  and  Their  Construction''  476 
Concrete    Work"    (Halt    and    Voss)  I75 

Conservation   of  Nitrogen.   With   Special 
Reference  to  Activated  Sludge"    (Fow- 

.    ler)    „-. 

_  Criticism   of  the  Nile  Projects''  ". 689 

(Oe°rsted)       ^•«'^''''"°agnetism  in  1820 

"Earthwork    ind  "its 'C!Mt'"  "co'mment '  in  "^ 

,  „(C.    P.    Dunn)     letipp  10;; 

■Factory    Administration    and   'Cos't    Ac- 
counts"     (Elbourne)     .  .  rq, 

by'^H.'sartTe?'"'''""'"    'Ssb'in').' "review     ";_ 


Conference.   Philadelphia    ! A1OI4 

!«,„,„,„. __.    Government    bureau 

n530 

building 
""     e281 

_       _  ItU     pneUm^'^"     nmm^r^^    * 1  »- 

Sand-Ume.     qualities     .  .  .  »;,, 

Surplus   on  hand  over  orders    .'. n4fi 

Bricklayers,    British,    output    of -  '  njls 

Chicago,    demand   pay   Increases '  "    n94 

Efficiency   commended   by   employers ..!!  n322 
BRIDGES 

Allegheny  River  at  Pittsburgh,  B.  &  0 
i.S;  bridge,  see  Pittsburgh.  Bridges! 
Arch,    are    they    permanent?    .  «2aQ 

Arches  and  girder  spans  for  bridges  ooV 

Bald   Eagle   Creek.    Pa.,    failure.  .  n525 

Bascule,  repaired  by  electric  welding "  "  "727 
Belle  Isle.  Detroit,  see  Detroit  '^^"^'°^'  ^^' 
Bethlehem.    Pa.,    bids   soon    .  . .  nQfiq 

Bids  soon  on  two  bridges ! nam 

Bills    bef  orp     Congress °??S 

Camden.  "'^       ''"''''''•       Philadeiphi"a". 
Chicago,    work   stopped  „ooq 

Chinese  SIO.OOO.OOO  bridge". "  Dr"  "'Wadd^ll 

on     commission     .  .  -  „-7s- 

Colorado  River._  in   Grand  "(ianyon."  bulid- 

ter'.'JS''"  *^"   ^-    "Goodwin)    let- 

Columbia""River.    plan    to   bridge n484 

•IllustrateiJ ;  e,  editorials ;  h,  hints ;  n,  news  notes ;  a. 


Page 
Concrete : 

Arches    and    girder    spans     291 

Long    arch    bridge    built    of    slag    con- 
crete   (W.    C.    Fry.    Jr.) •840. 

(J.    L.    Campbell)     letter    1005. 
New  arch  survives  washout  of  centers 

iC.    L.    Wood)     '809 

-Pile  bridge  fails  from  slipping  founda- 
tions  (E.  E.  East)    '334 

Sidewalk    separation.    Spokane    •ISG 

Tempe.    repair    after    damage    by    pier 
settlement   and   floor  expansion    (M. 

Butler)     e663.    '673 

Truss  spans  erected  without  falsework 

h*608 

Two    record-breaking   bridges    851 

Wing    walls    held    by    tie   rods    (A.    A. 

Blaeser)      '721 

Dayton,    Ohio,    pier    failure    wrecks    two 

spans    of    concrete    arch    bridge 

nl87.  el93.  ^264.  (J.  T.  N.  Hoyt) 
letter,  with  editorial  comment.  351. 
511. 

Dayton.    Ohio,    another    in    danger n524 

Delaware     River,     see     Bridges.     Philadel- 
phia-Camden. 
Design,    review    of   column    formulas    for 

(Engineer   of   Bridges)     e410.    *iZX 

Detroit.     Belle    Isle,     see     Detroit.     Belle 

Isle   Bridge. 
Eads.    reconstruction    of    upper    deck    of 

approach     (E.    C.    Albreeht)     •413 

Evansville.  Ind..   see  Bridges.   Ohio  River. 
Failures,     see     Failures.     Engineering. 
Feather  River.   Cal..    contract   lower  than 

estimate    n575 

Floors,   asphalted,  edge  waterproofing  for 

(W,    H.   Tiedeman)     letter   '950 

Floors,     expansion     *153 

Flooring,    new.    reduces   sway    h^523 

Floors,     reconstruction    Eads    Bridge    ap- 
proach   lE.    C.    Albreeht)     ^412 

Footbridge,    suspension,    worth   study    (C. 

H,    Blackman)     letter    •1003 

Georges  Creek.  Md.,  resistance  of  railway 
bridge    to     impact    under    train    wreck 

iC.    B      Pyle) e98.     •100,    e450, 

(A.   W,    Buel)    463. 

Gulf    Coast,    ordered   rebuilt    Iil42 

Gulf  Coast.  L.  &  N.  R.R..  order  to  rebuild 

opposed     n610 

High  Bridge.   New  York,  to  remain    .  .  .  .n236 
Highway: 

Arches    and    girder   spans    for   bridges.. 291 
Conditions    and    requirements,     a    sym- 
posium   (C.   L.  Hussey  and   others).    214 
Edge       waterproofing       for       asphalted 

floors    (W.   H.   Tiedeman)  ...  .letter   •gSO 
Falsework  failure  wrecks  large  bridge. 

_oii        ...       -  -  -.  - 

Imp 

Whited)      '. .  .•582 

Impact    under    high-speed    traffic     (W. 

D.    Uhler) 583 

Indiana,  large  plans nl055 

Kansas    conditions     208 

Load    limitation    by    county    upheld   in 

Ohio     n398 

New    Jersey    bridges    Inadequate 223 

New  Jersey,  density  in    258 

Old.  assuring  safety  in   (M.  W.  Torkel- 

son) e50.   61,   214,    (M.  (Jood- 

kindl.    letter    ^311 

Railing,     strong     233 

Roughness     impact,     analysis     of      (W. 

Whited )      •382 

Strengthening,     to    carry    hea-vy    trafiic 

e379.    580,    '582.   583 

Timber    combination     387 

Truss  spans,  concrete,   erected  without 

falsework     li^608 

Hudson     River.     Association     to    be     in- 
corporated      n656 

Planning   for    "900 

Relative    merits    of    bridge    and    tun- 
nels         430 

Intercounty.     New    Jersey,     state    board 

suggested      nl4J 

Kenova,       measurement       of       secondary 
stresses     IProf.    C.    T.    Morris)  .  .letter      8f 

Lake    Worth.    Fla..    bids    soon n96£ 

Load    limitation    by    county    upheld    in 

,   Ohio     n39j 

Lehigh  'Valley,  Bethlehem,  Pa.,  bids  soon 

n969 
Louisville  &  Nashville,  see  Bridges.  Gulf 

Coast. 
Maintenance,    joint,    subject    to    commis- 
sion   control.     Pennsylvania     n913 

Mississippi  River,   at  St.  Paul,  bonds  ap- 
proved      n913 

Ohio    River.    Evansville.    Ind..    legislation 

^'or    n91.    n571 

Permanent     e283 

Philadelphia-Camden : 

Engineering   stuiiies  for 'lOSe 

Foundation    borings   begun    nl42 

Report  approved  by  commission ...  .nl  136 
Report  expected  by  early  summer.  .n571 
Site,   commission  holds  hearings  on..nl092 

To  be  suspension elOlS.  n^l049 

To    have    1.95-ft.    clearance n740 

Pier  settlement,   see   Bridges.    Concrete. 
Pins,    higher    stresses    for    (D.    B.    Stein- 
man) e492.     •504,      (A.     W. 

Carpenter)     letter    631,     (D.    B.    Stein- 
man)    letter  733. 
Platte    River,    construction    of    substruc- 
ture   (J.  H.  Merriam)    '1073 

Railway: 

B.    &    O..    over    Allegheny    River,    at 
Pittsburgh,     reconstructed     at     new 

grade      ^284 

Corrosion   by  locomotive   gases,   bridge 

reinforced     959 

Gutf  Coast,   ordered  rebuilt    nl42 
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Pa  ice 

Loui&viUe    &    Nashville    opposes    order 

to    rebuild     n610 

Piers,    maximum    compression    on     (F. 

K.    Esling) letter    232 

Repairing  bridge  damaged  by  train 
wreck  (C.  B.  Pyle) .  .  .  .e98,  'lOO, 
e450.     (A.    W.    Buel)    463 

Strength     in      (C.     B.     Pyle) e98. 

•100,   e450.    (A.   W.   Buel)    463.    (F^ 
H,   Frankland)    letter    566 

Susitna,    Alaska    R.R,.    opened    n358 

Turntable  g-irders.   old,  used  for  bridge 

h«137 
Repairs,    bids   drop    50    per   cent    in    nine 

months    nl  141 

Research,    structural,    in    Switzerland.  ...  1113 
San  Francisco  Bay.   to   cost  $25,000,000. 

proposed     nl053 

Schuylkill   River.   Philadelphia,    to  be   re- 
built      nll38 

Stresses.      secondary.      measurement      of 

(Prof.   C.    T.   Morris)     letter     88 

Stresses,    secondary,    resistance    to.    saves 
bridge    with    member    missing     (J.    W. 

Peare)      letter     '334 

Substructure     for     Platte     River     bridge. 

construction    (J.    H.    Merriam) 'lOTS 

Suspension,    footbridge    worth    study     (C. 

H.    Blackman)     letter    'lOOS 

Sway  reduced  by  new  flooring h523 

Swing  bridge  calculations,   short   method 

(Prof,    C,    A,    Ellis)     '981 

Swiss  builders'  structural  research  board, 

work    of    1113 

Tempe.    see  Bridges,    Concrete. 

Troy.    N.   Y..   new  bascule   span n829 

Brightwood.   Pa.,    ash-bandling  plant.   Pitts- 
burgh   &   Lake    Erie    R.R '172 

Brindell.   R.   P..   refused   change  of   venue.  . 

..n46:    convicted,    n279 :    begins    term,    nGir-i 
Brindell,   R.   P,.  aids  get  prison   terms.  ...  nl098 
British    Institute    of    Transport    growing.  .    313 
Bronx    River    Parkway    Drive,     specialized 
use    of    mechanical    equipment     (W.    F. 

Welsh )      ., •205 

Brooklyn-Staten    Island    tunnel,    act    lor.  .  .n874 

Brown.     B.    L..    biography     n'397 

Brown    Hoisting   Machinery   Co.   new    small 

crane     n*490 

Brush    wire    scratch,    used    to    clean    build- 
ing   stone     nl016 

Bubonic    plague    control,    engineering    prob- 
lems   in    (E.    Besselievre) .  .'113 

Buck.    W.   v..    on   superelevation   of   curves 

at   cross-roads    •SSS 

Bucket-loader    converted    into    crane    .  .  .  .h^781 
Buel.  A.  W..  qn  Georges  Creek  accident  and 

ruggedness    in    bridges e450.    463. 

(see  also  e98.   •100),    (P.  H.  Frankland) 
letter  666 
Buetow.    W.     C.     on     Wisconsin    day-labor 

road   construction    1070 

Buffalo.     N.     Y..     commission     government. 

attack    on     n745 

Water    supply,    filtration    proposed n535 

Buffalo    Springfield    Roller    Co.    accused    of 
unfair   competition    n332 

BUILDERS  (see  also  CONSTRUCTION;  BUILD- 
INGS; NEW  YORK  CITY,  BUILDING 
SCANDAL) 

And  labor  leaders  indicted.  Chicago   ....  nl91 

Builder  opposes  wage  cut    nl90 

Announce   wage   cuts    n575 

New  Jersey,  bill   to  license    n630 

New   York   City,    registration    proposed .  .  n444 
Building,    see    Construction. 
Building  and  loan   associations,   statistics.  .n969 

Building    Officials'    Conference    n530.   776 

Building    Trades    Employers    Assn.,    N.    Y. 
City,   under  fire    n46.   n94 

BUILDINGS 

"Building    Estimator's    Reference    Book." 

book    review 1046 

Concrete,    fire-resisting    e747.  •760 

Conference  on  occupancy  and  standardiza- 
tion         775 

Construction,  handbook    (book  review)..    888 
Contracts  awarded  on  67  per  cent  of  per- 
mits   isiiued     n332 

General   motors   Detroit,    construction   de- 
tails   (J.    Matte.    Jr.) '624 

Large,    moved    in    Pittsburgh n745, 

(E.    Dauenhauer)     ^904. 
Reinforced-concrete,   six   stories   added   to 

(W.    H.    Wheeler) •586.     (R.    E. 

W.      Hagarty)       letter     835.      (W.      H. 
Wheeler)    letter    1005.     (V.    D.    Fixen).    letter 

1133 
Reinforced-concrete.  special  light  gypsum 
blocks    in     floor    construction     (A.     V. 

Bekay)      •544 

Steel,   higher  working  stresses  in   frames 

suggested     112 

Street  traffic  tremor,    effect   on   buildings 

c383.  n315 

Work    active nl057 

Bulkhead.       wood.      holds      fill      on      soft 

bottom    h^l048 

Bump.  M.  R.,  new  N.  E.  L.  A,  president,  ,  nl093 
Bunker,    G.    C.    on    Baranquilla,    Colombia 

•10,   6706.  732 
Hunker,   cost  of.  saved  by  storing  materials 

in   surge  chamber    h*440 

Hunk     houses     built    in     sections     (R.     M. 

Adams)      •SOO 

On   wheels    (R.   M.  Adams)    h^l008 

Burch.     G.     F..     and     others,     on     highway 

bridges     214 

Bureau  of  Foreign  and  Domestic  Commerce. 

Hoover   plans   divisions    n789 

Bureau    of  Public  Roads,    report   on   motor 

truck   impact    tcets    e.534.    'tiM 

Wear   tests  of   paving   materials ^1121 


Pago 
Bureau  of  Standards.   Hoover  asks  S50.000 

for    n789 

Plastering  code  undertaken    11 

Tests : 

Bond    resistance    512 

Concrete  beams,  repeated  reversal  stress 

tests    604 

Sand-lime  brick 435 

BUSINESS 

And  Government,  co-ordinating e664. 

(book    review)    691. 
Conditions  in   relation   to   cosntruction .  .e2.  14 
Information,    value   of....e922,   n968.    nl014 

Methods    (book    review)     691 

Outlook    (F.    H.    Sisson)     204 

Prophecy,    economists    better    than    busi- 
ness men   (R.  E.  White) letter  1090 

Reducing    overhead    costs     0*787 

Situation      viewed     from      three      special 
angles    (A.  I.  Findley  and  others) .  .  .  .n400 

Statistics   needed    e749.    n787 

What  of  business?    e281 

Butler.   A.   D..    on    road   guard   rail    timbers 
mounted   on   concrete    pipe    '499 

Butler.    M..    on    repair    of    Tempe    concrete 
arch   bridge    e663.  "675 


Cables.  Channel,  see  Channel  Cables. 
Cadle.     C.     L..     appointed     supt.    of     public 

works.   N.   Y.   State    n43 

Calcutta    dock,    -vork    begun    893 

Calder.  Senator  W.  M..  urges  trade  schools. nl90 
Calder     committee    reports     on     reconstruc- 
tion     n574 

CALIFORNIA 

Highways : 

Bonds,   rate   raised   to   5  '4  %  .  .  .  n277.    e493 
Concrete  pavement  on  saturated  adobe 

foundation    (T.    E.   Stanton)    •317 

Danger  of  losing  Federal  aid   denied.  .n441 

Gasoline  tax  proposed n569.   n657 

Investigated    by    Federal    Bureau ^469 

Oil     insulation    of     siibirrades    used     in 

experiments    nll35 

PoUcy  criticised  in  report 

207.    e343.    268.    340.    nll38 

Practice    59 

Precast    slabs    vs.    monolithic    concrete 

for  repairs 156 

Irrigated  area   386 

Irrigation    plan     (Marshall.    all-California 
plan).    (G.    8.    Nickerson    and    others) 
letter    273,    n277     (G.    B.    Ash- 
croft)    letter  C06,  e977,    ^904 
Northern  California  Power  Co.   valuation 

case   1125 

Power   contracts,    preferential,    subject    to 

regulation.   California    370 

Sacramento     Valley,     clam-shell     dredges. 

large    size,    used    '978 

Water  power,    development  by  cities  dis- 
cussed   nlOll 

Filings   on    1116 

Program,    enormous    85 

California  R.R.  Commission  decision  in 
Northern  California    Power  Co.   valuation 

case   112,") 

Calumet  harbor  for  Chicago    673 

Calumet    sewer,    see    Chicago    Sanitary    Dis- 
trict. 
Cambridge.    Mass..    mechanical    water  filtra- 
tion     n669 

Camp  commi8sar.v    h42 

Campbell.   J.   L..   on   leakage   from   machine 

banded    wood    pipe     124 

On     water-hammer     prevention     in     long 

railway    force    main    951 

Camps,  bunk  and  mess  houses  built  in  sec- 
tions   (R.   M.    Ad.nms)     '800.    on 

wheels.    h^lOOR 

CANADA 

Engineering  legislation    (F.  S.  Keith)  ...      21 
Government    takes   Grand  Trunk .  .  n830.    n914 

Oil  fields,   rail   routes   sought 1038 

Public    works   construction   asked   as   un- 
employment   relief    nl90 

Railways.  Govt..  $179,000,000  for n488 

Railways,    Lord    Shaughnessy's   proposal .  .e837 
Railways,      reductions.     10     per     cent     in 

rates    nll3fl 

Railways,  routes  to  oil  fields  sought ....  1038 

Three  provinces  lack  licensing  laws 31 

Canadian  Pacific  Ry  .  lining  Selkirk  tunnel, 
plant  and  equipment  (Staff  of  S  E 
Junkins    Co..     Ltd.)      •418 

CANALS 

Atlantic-Gulf,    survey    recommended     ...n277 

Cape  Cod.    purchase   favored    nl094 

Lake    Washington    ship    canal,    widening 

urged     n277 

Lining,    concrete,    special    joints    for.  .  .  .  ^902 

Moss   in,    er.Tdicating     10.3 

New    York    Barge    Canal,    association    to 

further    use     n574 

Back    to    Rintc    control e449.    n4Sr, 

Bids   for  equipment  rejected    n702 

"Book  of  pla.is"  issued e705,  (re- 
view)   865 

Concrete    bar.res    on     107 

Engineer   to    lun    e49 

Equipment  bciiieht  by  syndicate nl0fl5 

First    1.5n0-ton    barge   delivered nll37 

Service    extenfled     n87-l 

Store-door  delivery  from n738 

Ocean      ship.      Army      engineers      report 

against      n23<l 

Ohio   Canal   bed    for   highway nil 36 

Panama,    see   Panama,    Canal, 


Page 

Sault,    1930    traffic     958 

Suez    ( see  Suez ) , 

Traffic    records    at    St,    Mary's   Falls    and 

Panama    779 

Canton,    Ohio,   reservoir  roof,   flat-slab,   col- 


569 
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Canvas  carpet  keeps  truck  body  clean   .  .  . 

Capen,  C.  H..  Jr..  on  licensing  water  ptu-i- 
fication  plant  operators  in  New  Jer- 
sey     al041 

Car   dumpers  for  quick  unloading   at   grain 
elevator     e491.    '508 

Car   loading.    December,   makes  record    .  .  .  .n395 

Caribou  plant,  see  Great  Western  Power  Co. 

Carpenter,  A.  W.,  review  of   "White  Lead"  136 

CEMENT 

And  base  metals   lead  in   value    63 

Bulk,   no   special  plant  needed  for  hand- 
ling     h^86 

Chemical    analyses    as    indicators    of    be- 
havior      '637 

Companies,     indictment     in     New     York 

e410.     (S.    M.    Green    and    Atlas 

Co.)    letters  736.    (S.  M.  Green)    letter 
909. 

Companies    plan    consolidation n321 

Compared  with   structural  shapes  for  31 

years    n^487 

Inquiry n46.  el45.  156,  n403.  e976. 

nl014.    el45.    155,    n321.    n403.    e410. 
n703.  736.  909.  e976.  nl014.  nl099 

Manufacturers    indicted    n403 

Maricopa  County,   Ariz.,    considers  build- 
ing plant    n918 

Nevada    commission    opposes    state    plant 

n489 

Pennsylvania  may  tax    n609 

Ontario    to   build   plant    n834 

Plant,   municipal.    Detroit   to  vote  on...n529 

Price  drops    n46 

Prices.    Atlas   Co.    statement    n703 

Prices   before    and   since   war n'743 

Production    100.000.000    bbl.    in    1920.. n321 
Setting    time,    modified    Vicat    apparatus 

used    for    study    (O.    L.    Moore) ^70 

State-made,  advocated  by  Governor  Allen 

of    Kansas     266 

Tests,     chemical     *637 

Tilting  measuring  box    h*86 

Cement  gun.   coats  steel  trash  racks '1003 

Long  concrete   piles  built   up   with •420 

Used     in     interlining     reservoir     (B,     A, 

Greene)     •958 

Cement   Securities  Co,   and  Alpha  Co,   plan 

consolidation      n321 

Census,   traffic,    see   Highways,  Traffic. 
Chamber    of    Commerce,    International,    see 

International,    etc. 
Chamber    of    Commerce,    U,    S„    conference 

on    housing     n94 

Analyses    construction nl099 

Construction   industry,    bulletin    on ellOl 

Government   employment    policy,    revision 

urged  by   Chamber    nll37 

Meeting,    annual    n94 

Report    on    housing    n787 

Unified  rail  operation,  committee  favors. n914 

Urges    cheaper    building    materials n239 

Chandler.  E.  M..  acting  sec.  Am.  Soc.  C.  E. 

n784.  n829 
Channel  cables,  electrified,  pilot  ships....  590 
Channel.s.   diagram   of  effect  of   flange  holes 

(H.    Kercher)     '799 

Chatham.  Ont..  poor  water  pressure  due  to 

unopened   valve 20.3 

C^auny.    France,    competition    for    sewerage 

plan    n699 

Chestnut    wood    from    blighted    trees    better 
than  healthy  wood   (E.  A.  Weimer)  letter  313 

CHICAGO 

Bonding    operating    expenses    e363 

Bridge    lenders'     hou.ses,     Michigan     Ave. 
bascule  bridge,   gifts  for    n610 

Bridges,    work    stopped    n829 

Building    inquiry     

nl91.    n574.    n614.    n790.    nl013 
Building     trades     vote     continuance     of 

$1.35    scale    nl91 

Calumet  harbor  for  Chicago 673 

City  bridge  engineer  reinstated.  .  .  .n914.  1043 
Engineers     protest     against     appointment 

n740.  personal  note  573. 

Expert  Builders  formed    n447 

Garage,   long-span  concrete  roof  arches.,  •le? 
Garbage  reduction   plant   shows   poor  re- 
sults        856 

Harbor.   Army  engineers  propose  new  lo- 

cition    •120.  n526.  673 

Progress  convention    n667 

Railway   terminals,    commission   changes. n446 

Proposed    improvement     •845 

Snow-loading   machine    ^176 

Stockyards,    waste    disposal,    final    report 

on    •sie 

Street      railways,      municipal      ownership 

for      n398 

Terminal   problems    1077 

Unemployment   n279 

Water  supply,  why  It  Is  not  filtered e707 

Chicago     Assn.     of     Consulting     Engineers 

formed    n484 

Chicago    Expert   Builders    formed n447 

Chicago    Sanitary    District,    alternative    out- 
lets  for  sewage   pumping  station    '05 

Calumet    region    sewage    treatment    plant 

(L.  Pearse)    'gse 

Chimneys,  reinforced-concrete.  diagrams  for 

IF.    E.   Hertel)    •803 

I>oose  anchor  bolts  and  chimney  theory 

(W.  W.  Christie)    letter  1047 

Smelter,    contract    for    tile-concrete    stack 
let    nll41 


fdltorlnl.s  :  h.  hints 


note 
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Paffe 

Stresses  in   (P.  S.  Bailey) letter  393. 

(E.   A.   Dockstader  and  E.   S.  Martin) 
letters   565  ^  „  ^        .„.. 

Steel,   lined  with  concrete,  felled.  ..  "ooo. 
(Lukens   Steel  Co.  and  Walworth  Mfg. 
Co.)    letters  1099 
China,     primitive    wheel-and-bucket     pumps 

lO.   Sherven) letters    *134.     (D.   C. 

Washburn)    letter    373. 

Tidal  power  plant    (J.  H.  West) ...'3iS 

Yellow     River     $10,000,000     bridg-e.     Dr.  __ 

Waddell  on   commission .  .niSo 

Chipping  hammer,  pneumatic,  cleans  bricks^      _ 

Chlorine  and  chlorination.    see  Water  Supply. 

Church.   J.   E..   Jr..    on    snow    surveymg    for 
forecasting    stream    flow     ".^44.     duu 

Chutes,  drop,  with  gravity  plant  pours  steel 

building    floors    n9b. 

Saving  rope  in  hanging   <C.  W.  Garrison) 


CITIES 

And   unemployed    ,■•••/ *?li 

Atlanta  votes  for  waterworks,  etc nodu 

Bond  decisions   slow  up  street   work.  Co- 

lumbus,    Ohio    nSJ* 

Bonding  operating  expenses    edb4 

Brick    and    cement    plants,    city,    author-  _ 

ized  by  Detroit  voters    n  .  0.5 

Buffalo.    N.    Y..    commission    government. 

attack  on   n74o 

California,  discuss  municipal  water-power 

development ^^**i, 

Cleveland,    neighborhood   group   plan..,.      bb 

Widening  and  areading  Euclid  Ave.,  .  .  •  /  lo 
Columbus.  Ohio,  planning  commission,  en- 

gineers   on    nl009 

Curbing,  header,  replaced '£^ 

Duluth.  Minn,,  to  have  sanitary  survey.  .n5/0 
Engineers: 

Broad  powers,   Sacramento,  Cal 89t> 

Cranford,   N,  J.,  pays  city  engineer   SI 
for   each  inhabitant    -  -    "83 

In  citv  government e706.    (A.  L. 

Dabneyl    letter  734.    (W.  E.  Brown) 
letter  909. 

Move   to    take   Pennsylvania   city  engi- 
neers out   of   civil  service 161 

To  advise  on  new  charter  for  Nashville. 

Tenn •    n44 

Finances     in     relation     to     improvements 

e6.    (E.  H.   Foster)    letter,   with 

editorial  comment.   133. 

Statistics obo 

Fire  danger  in  parked  automobiles 313 

Fire  hydrant,   thawing  device    n74o 

Garbage  and  refuse  disposal,  see  Garbage. 

Gas  rate  increased.   Boston ago 

Health  oflicers   need   not   be   physicians.  .  ebb3 
Housing  project.  Olean.  N.  Y.    (J.  NolenI    '80 
Improvements,  municipal  dilemma.  .  .  .e6. 
(E.  H.   Foster)    letter,   with  editorial 

comment.   1,33. 
Jersey    City.    N.    J.,    plans    for    port    ter-^ 

minals.    etc *    ,  1 

Lethbridge.  Alta..  to  have  manager.  .  .  .  n44 
Manager  plan  authorized  by  three  states  100,; 
Manager   plan.    New    Haven    rejects.    New 

London    adopts    nll38 

Manager     plan     proposed     for    Cleveland. 

Ohio i,-  h698 

Milk  plant,   municipal,  at  Jamestown.  N. 

Y..    delayed    -o3 

Montreal  retains  mayor-and-couneil   char- 
Municipal  engineering.  Pres.  Webster  on   n782 
Municipal    ownership,    for  Chicago    street 

railways    ^T?f 

Water-works.  Clinton.  la.,  rejects.  .  .  •n44b 
Mimicipal  supply  scheme  in  London.  ..  .n917 
Neighborhood  group  plan  for  Cleveland.  .  bb 
Pasadena   adopts  city  manager  form.  .  .nl009 

Pavement  rule  in  London '64 

Paving  contract.   Gary.  Ind..   83   per  cent  _ 

of   estimate    n  <  4o 

Planning:  ,       ,  ,„„- 

Alexandria.  Va..   Washington  s  plan...l08o 

And    subdivision   plans    510 

Commission.  Columbus.  Ohio,  engineers 

Conference,    zoning   principal   subject.  . 

n740.  n870 

For   small   towns '1025 

Bousing     project.     Olean.     N.     Y.      (J. 

Nolen)     '80 

Lake  Charles.  La 176 

Tribute  to  L'Enfant 649 

"Cniv.  of  Colorado  course   n6o8 

Bated  by   water   supplies.  Indiana 

e663.  686. 

Sacramento.        Cal..    city      manager      ap- 
pointed   "oVo 

Seattle  lo  vote  on  bond  issue "Sis 

Water  dept.  shows  profit    n658 

Sewers,    see   Sewers. 

Smoke   abatement    study   and  plans.   Salt 
Lake  City ■■ ........      74 

Street    cleaning   and  related   work.   Phila- 
delphia   (J.  W.  FoUin)    166 

Phila.    plan    for    contract    killed n874 

Street  traffic  tremor  and  buildings.  .e382.  n315 

Streets:  t,     ,       ■        j 

Pavement,    stone    block    ripped    up    by 

grader h«911 

Pavements,  maintenance  by  street  rail- 
way   companies     (A.    Swartz) 'lllS 

■Rasurfacine    brick     and     cobble     (W. 

H.  Eagle)    ...     ...     •• .'JgS 

Rubber  paving,   London    Il.i0 

Thoroughfare  plan  and  program.  Cleve- 
land   IR.    H.   Whitten) "382. 


Page 
Traffic     control,     uniform     signs      etc.. 

needed    el0o9.    elOfaO 

Traffic  regulation,  principles  of  (W.  P. 

Eno)    ,-  •  • 996 

Traffic,   elevated   sidewalks    for   conges- 
tion (F.  W.  Harris) letter  •606. 

Traffic  streets  fenced  for  safety? ...  .e796 
Traffic.  London,  bill  for  regulation,  ,  .^113/ 
Trailers    in    municipal    service     (H.^  W. 

Utility    bonds,    city-owned    outside    debt 
limit „•■••, j   ^'^ 

Water-supply,     see     Water     Supply     and 
Water-Works. 

Zoning.   Minnesota   cities    n74U 

Cii-ie  Federation  meeting ■_._.^.  ■  "J;|| 

Civil  Service  examinations 94.   o  ' -.   109b 

Clay,  investigation  by  Government .  .e9io.  nloi4 
Cleaning  arch  form  with   air  hose  prevents 

raveling     concrete .  ■  ■  ■  h8b9 

Cleaning  building  stone,  wire  scratch  brush 

used    ■ .nl016 

Cleary.   A.  J.,  on  California  rock  tunnelmg 

practice    ........*  1083 

Clemmer.    H.    F..    on    testing    cylinders    lor 

Illinois    experimental    road     111b 

CI.EVI;L.4ND.  OHIO 

City   manager   proposed 
City  sues  to  void  bond 


Page 


Mi: 


ssue  for  viaduct 


Clearwater    basin    suit    e535.    549 

Fisher  Body  Ohio  Co.  plant    (automobile 

bodies)     e49.    '82 

Neighborhood  group  plan bb 

Reservoir,  low  bid .  .  n917 

Thoroughfare    plan    and  program    (R.   H, 

Whitten)    "382.   "71.1 

Union  station,   authority  asked    n444 

Water  supply.  Baldwin   reservoir  contract 


let 


•102 


Problems    treated     (J.    W.    Ellms    and 

others)     al039.    al041 

Widening  and  areading  Euclid  Ave '715 

Clinton.  la.,  rejects  municipal  ownership  of 
water-works n446 

COAL 

And  ore  movement    "^^O 

British   production    increases    2o 

Cars    of    120-ton   capacity    for    Virginian 

Ry *304 

Fifty-cent,     to     be    used    by    Australian 

steam-electric  plant   296 

Mines  under  cities,  maps  must  be  filed.  .n401 
Strike,    British,   see  Labor  Strikes. 

World    production.    1920 903 

Cofferdam    in    swift    water    held   by    anchor 
dam   and  timber  spuds    (G.  W.  McAlpin) 

n*481 


COLOR.*DO 

•1051 

^ _       .  381 

License  Taw    revised n698 

Colorado    Fuel    &    Iron    Co.    employs    1.000 
more    men     n488 

Colorado  River,  building  bridge  across,  in 
Grand  Canyon ...  •254.  (G.  E.  Good- 
win I     letter    352 

Compact    proposed     nl096 

Floods    threaten    Imperial    Valley. nl093 

Power    site   surveyed    nl096 

Problems     862 

Colorado    River.    Cal.,    power    project    filed 
on      n93 

Columbia  Basin  costs  found  low  by  board,  ,    733 
Surveys  continue nll36 

Columbia  River,  jetties,  properly  constructed  138 
Plan   to    bridge    n484 

Columbus      Ohio,    bond    decisions    slow    up 

street    work    n834 

City  plamiing  commission,  engineers  on .  .  nl009 
Garbage  reduction   economics    (Maj.  F.  S. 


Water-works,  dam  named  for  J.  O'Shaugh- 


Coluc 


essy 


349 


formulas    for    bridge    design,    re- 
;    (Engineer  of  Bridges)  .  .  .  .e410.   ^431 
Steel,     and    base,    distorted    by    freezing 

water    (C.  P.   Bohland)     ^935 

Commerce  Chamber.  U.  S.,   see  U,  S,  Cham- 
ber  of  Commerce. 
Commercial  association  and  engineering.  .  ,  ,    124 

Commissary,   camp    h42 

Committee  on   Elimination   of  Waste  in   In- 
dustry, work  of e491 

Compressed-air    tunnels,    "sand  hog"    to   re- 
appear   (D,  J,  Price)    e622,    ^634 

Compressors,     steam  _simply     converted     to 


electr 


drive   (D.   G.  Coombs) h87 


Traffic  control,  engineering  problem . 


e51 


Aggregate     sand    in    bulking    noted    years 

ago   by  Feret    (A.   E.  W.  King) 

letter,     with    editorial     comment.     136. 

(G.    M.    Williams)    letter    313. 

Slag,    see    Concrete.    Slag. 

Amer.   Concrete  Institute,    meeting 

e334.   a348.    n355 
Chutes,    see  Chutes. 
Cold    weather   concreting,    see    Concreting. 

Colorings,  effect  on   strength    721 

"Concrete  Work."  book  review 475 

Flowability.   see  Concrete.    Mixing. 
Forms,  air  vent  in  form  for  tunnel  lining 

h^ll34 
Forms,    wall,    job-fabricated  wire  ties   for 

(D.   G.  Coombs)    h'138 

Fusing  temperatures   694 


Delays  reduced  by  careful  maintenance 

h'1134 

Flowability  and  the  minute  mix e705 

Loader,   mechanical,   helps  in   paving.. '170 

Mixer,  test  of a349 

Plant,  on  motor  truck h'394 

Portable    belt-conveyors   handle   cement 

to    elevated    mixers     h*827 

Oil-proof,     nonporous.     for    oil    reservoir 

(E.  E.  Halmos)    •260 

Oil  tanks,  permeability  tests a349 

Plant,   design    a348 

Studying    e491.    '505 

Proportioning  on  job  by  exact  methods 
(R.  B.  Young  and  T.  V.  McCarthy) 
e450.  •456.  (Prof.  G.  M.  Wil- 
liams and  R.  G.  Young)  letters  867. 
Tests  made  in  various  laboratories ..  all-31 
Raveling  prevented  by  use  of  air  hose.  .h869 
Reinforced : 

Bond   resistance,    new    tests 513 

Effect  of  excessive  heat  on   mild  steel 

and    concrete    (E.    A.    Cross) 

letter  353. 

Electrolysis,   protection  against    552 

Hooped  column  formula,  new a348 

In    sea    water e97.    '121.    (T.   B. 

Shertzer)     letter    392.     (L.    Ravier) 
letter   566.     (F.   J.   Litlerl    with   edi- 
torial   comment.     653.     (B.     deAlzu- 
garay)    letter  910.   el018.   1032 
Rods  vs.  expanded  metal  lor  slabs.  .417.  518 
Steel    from    slag    concrete    shows    little 

corrosion     ^212 

T-beams     designed     as     truss      (J.     B. 

Hutchings.    Jr.)     letter    '233 

Sea-water,  concrete  in el018.   1032 

Sea    water    test    pieces,    effect    of    water 

content    (D.    Patch)     •373 

Ship,    see   Ships.   Concrete. 
Slag,    long   arch    bridge   built    of    (W.   C. 
Fry.     Jr.)      •840.      (J.     L.     Campbell) 
letter    1005. 

Some  things  to  be  learned 415 

Spalling    under    frost     ^947 

Strength,   see  Concrete.   Proportioning. 

Stucco,     cracking     a34S 

Surfaces,    unsightly    (A.    S.    Harrison)  .  . 

letter     40 
Tests : 

Hydrated  lime  test  specimen  very  lean 

mix    (T.  B.  Shertzer)    letter  392 

Rods   vs.   expanded  metal    for  slabs.  .  . 

417.  518 
Tests  made  in  various  laboratories ..  all31 
Water     content     affects     wear    of     test 

pieces    (D.    Patch)     ^373 

Wear  tests    all30 

Truss    forms    supported    by    large   timber 

frame    (R.  C.  Mitchell)    "380 

Water     important     in    surface    conditions 

I  A.    S.    Harrison)     letter     40 

Winter    concreting,    see   Concreting. 
Concrete  and  steel  constniction.   mixed.  .  .  . 

•585.   825.   1005.   1133 
Concrete  arch,   wing  walls  held  by  tie  rods 

(A.   A.  Blaeser)     •721 

Concrete   beams,    see    Beams,    concrete. 

Concrete  bricks  made  without  forms.  ...  .  .  .'148 

Concrete  bridges,    see   Bridges.    Concrete. 

Concrete  buildings,   fire-resisting e747 

Concrete   footings   replaced:    simple   support 

for  trestle  legs    (D.  G.  Coombs) h^42 

Concrete    Institute,    see    Amer.    Concrete   In- 
stitute. 

Concrete  lining  for  canals,  special  joints.  ^902 
Concrete   piers,    etc..    construction   of   Platte 
River  bridge    substructure    (J.    H.    Merri- 

am)     •1078 

Concrete  piles,   see  Piles,   concrete. 
Concrete  pipe   for   mounting   of   road   guard 

rail   timbers    (A.    D.   Butler)     '498 

Concrete    sea    wall,    see   Sea    wall. 
Concrete   ships,    see   Ships,    concrete. 
Concrete     structures,     new     stop-water     for 

joints    "eSl 

Concrete    surface   roller    patent    upheld ....  n610 
Concrete   surfaces,    unsightly    (A.    S.    Harri- 
son 1     letter     40 

Concrete  tower  built   to  support  revolving 

crane '1043 

Concrete  truss  spans  erected  without  false- 
work      h*608 

Concrete  wireless  tower  672  ft.  high "847 

Concreting,   cold  weather    '167 

Pouring  culvert  below  freezing  (S.  W. 

Aldrich)     h^l37 

Quebec  power  development,    winter  work 

Concreting    plant,    design    a348 

Graphic   wattmeter   checks    gravity   plant 

operation      *  1067 

Gravity,     with    drop     chute    pours    steel 

building    floors    h962 

Lavoul     studied     by     Concrete     Institute 

Committee     e491.    ^505 

On    motor  truck    h394 

On  traveler,   for   pouring  sea   wall ^896 

Studying    e491.    •SOS 

Concreting,    watertight    in    wet    gravel ,,.  ,h^394 
Conference  of  State   Sanitary  Engineers   or- 
ganized      nl009 

Conferences     e241 

Congressional   Library,    contents    305 

Connecticut,     highways: 

State    plans    increase    in    motor    vehicle 

license  tax    n44 

Traffic  problems   <C.  J.  Bennett) 935 

Connecticut    River   bridge,    Brattleboro,    Vt., 

failure    nl095 

Consoer,    A,    W.,    on   concrete   road   building 
delays    in    Illinois    644 


•Illustrated;  e,  editorials;  h,  hints; 


news  notes  ;  a,  abstracts 
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CONSTRUCTION 

Activities    nlOlS 

Activities.    Federal    Reserve    Board   report  "-153 

Analyzed  by   Commerce  Chamber alU99 

Analysis  ol  situation,  in  questionnaire.  .nll40 
And  housing  bureau,  Federal,  proposed.  .    n-i7 

Bidding    shows    activity    n403 

Boston   Chamber   of   Commerce  report.  .  .n701 

Boston,    strike,    arbitration    blocked n61.T 

British,   ex-service  men   in    n919 

British,  cheaper    n614.   n790 

British,    crisis   expected    n615 

Business   conditions    e2.    14 

Calder   Committee   reports   on    n57-i 

Cardinal    principles,    eight n96S 

Chicago  trades  vote  continuance  of  $1.25 

scale      nl91 

Companies'    incomes    analyzed n4U3 

Concrete   and    steel   mixed    

585.   835.    1005.    1133 
Conditions    and   labor    supply.    New    York 

State      n789 

Conferences,  Philadelphia,   and  others. 

6325.    n361.    447.    n877.    nl014 
Congress   organizes  New   York  branch .  .  .  n239 

Nominating    Committee n32*2.    n703 

Costs,  see  also  Construction.  Materials. 

Costs,    studying el017 

Costs,     time,     of     buildmg    work     (F.    E. 

Barnes)     ....'. e880.   8SS 

Deferred,    extensive n919 

English,   see  Construction.   British. 
Harrisburg,   Pa.,   mechanics  ask  increase. n530 

Homebuilding,    increase    in     n529 

House    costs    for    small    houses    compared 

for    1914.    1920.    1921 389 

Illinois    investigation n574 

Increases    reported n661.    n833 

Indiana,  close  to  $2.000.000 n877 

Industry,   present   and   future n917 

Industry,    importance    of ellOl 

International       statistical      bureau       pro- 
posed      nll40 

Jurisdictional    awards   to    be   published.  .n530 

Labor,  see  Labor: 

Machinery.    A.S.M.E.   and  Am.   Soc.   C.E., 

attention     to e879 

Machinery     output.     191').     $186,000,000 

nll41 
Materials : 

Cheaper,    urged    by    U.    S.    Chamber    of 

Commerce n239 

Cost.       6-year       comparison        (H.       E. 

Keyes)      n*44ti 

Costs   and    wholesale   prices n*833 

Costs  in  1920  and  1921 646 

Foreign,   appear  in  local  markets n322 

Freight   rates n876 

Interests    watched    by    Justice    Depart- 
ment     n660 

Monthly    prices n616 

Prices    and    supply    of .  .  .e2.   14 

Prices   before   and   since   the   war n743 

Prices,   deflation   urged  by  construction 

conference    n447.    n877 

Prices    and    sii;jjly l'> 

Prices  in   1920  and   1921 646 

Prices,     monthly n616 

Prices,    inquiry    planned    by    St.    Louis 

building    trades     nl90 

Prices   no    indication    of    market   condi- 
tions     n403 

Prices   since    1913 n402.   e97n 

Prices,     situation e409 

Prices      wholesale     costs,     construction 

and  living    n  •  833 

Prices,   wholesale,   decrease  in  March.. n704 

Prices,     wholesale, tall.  . n918 

Road     and    building,     lower    rail    rates 

sought    nlOl.-. 

Storage  in  surge  chamber  saves  cost  of 

bunker     '440 

Transported   tonnage ■»*- 

Miscellaneous  lead  in  active  week n44S 

National  conference  board  proposed n91  * 

Natl.  Congress  of  Buildinir  and  Construc- 
tion  Industries  studies   costs ^^91T 

New  Jersey  investigation  authorized.  ..  no* 4 
New  York  City's,  increase  in  February .  .n704 
New    York    City,    stimulated    by    tax    ex-  ^ 

emption .  .  .  n  <  8*> 

Only    at    reasonable    costs     (R.    E,    New- 

ton  >      letter  3.»0 

Open-price    associations,  .  .e932.    n968.    "JJJJl 

Open-shop    plan     gains nlOlj* 

Outlook      **  • 

Philadelphia     trades     eager     to     improve 

status     '*"  " 

Plant  oversize,  demonstrates  value.. e49.  '82 
Problem  to  be  d'scusaed  in  London.  .  .  .n70i 
Protect,     large     cooperative.     New    York 

City,    abandoned     •    "^" 

Quantity,  surveys  and  estimate  pnvfncnt«  JMi.t 
Rammed     earth     as     "mafonry        (T.     C. 

Young) •267.      *  "Former     Lieut. 

Col.     A.E.P.")    letter   652. 

Record,    new ■  •  ■«'""" 

Residential    conslruoUon    decline    marked 

in    1920 

Responsibilities     

San   Franciflco    lower  wan 
School    constnir'tinn    leadi 
Second   heaviegt   week 
Situation  better  thnn 


n9» 

.c53r»    r>4n 

. ,  nflftO 

n6ir> 

n74.-. 

1020.' el"'*'* 

'ed"  'by     Federal     Reserve   _^^ 

.......V.-.    follow  proposed   wape  OUtll n83.i 

Unemplovment.  British.  least  in  »>""«>■  rt,. 
Union  llhor  .  taxonV™..n.rtlnn..p07«.  901 
Union    nohf-diilPfl    nnti   buiwiinir   oiwrntlnns 

'W.  J.   Bampy) 

Wnzp   afljimtinpnU.    •«   Labor 
Yonnffstown,     Ohio 


hanka 


8«fl 


bulldcri    plan    waic 


Paje 
Construction    Corps.    Division.     Service,    see 

Army.    Construction   Division. 
Construction    railroad   built    over    flume    to 

excavation h*440 

en^uieers.  see  Engineers,   consulting. 


Consultin 
CONTRACTORS, 


see   also    CONTRACTS 


Assoc.  Gen.  Contractors,   see  Assoc.  Gen. 

Contractors. 
Boston  labor  enters  contracting  field.... n4S9 
Concrete  road  building  requires  best'con- 

tracting   skill 981 

Ethics,    proposed   code e341.   257 

General  contractor,   the 92S 

Highway.  Indiana,   loses  bond  suit u744 

Highway,    New    York,    cannot   obtain    re- 
imbursement  for   war  losses n322 

Income  tax  data   sought n790 

Information  service  by  Amer.  Surety  Co.n703 


Organized,   and  New  York  building  scan- 


dal 


e3 


Personnel    board    for   field   forces 

Darville)      '860 

Portable    power   plant,   Austrian n*1141 

Relief     for    contractors    operating     under 
Supervising    Architect n32'2 

St.   Paul   labor  bodies  plan   to   enter  con- 
tracting     n574 

C0NTR.4CTS,   see  also   CONTR.\CTORS 

April  exceeds  SlOo.OOO.OOO n786 

Awarded  in  January,   1920.   and  January, 

1921    n379,  e281 

Cleveland    clearwater    basin    suit,    impor- 
tant  points  decided e.^35.   549 

Cost-plus,     gives    low    cost     on    Ashland, 

Ky.,    filters    IL.   R.   Howson) 388 

Successful  on  Georgia  road   work    (W. 

R.   Neel) 224 

Sacramento.  Cal..  adopts  cost-plus  plan 
on     water-filter    work     (C.    G.    Gilles- 
pie )     "7 

Emergency   contract,    new .^07 

February's,    exceed    January's n4l).'J 

For  1920  and  1921  compared n*701 

Form.  safe,   is  sought 430.   n487 

Highway    construction,    contractual    rela- 
tions   (W.    A.    Rogers) a345.    346 

June   8%    over  June.   1920    nllDO 

New  plan  for  contracting e83H 

Quantity,  surveys  ond  estimate  payments  90'! 

Record   week n703,    nlOlli 

Reported   n6fil 

Risks,  engineer's,  relation  to 227.  e'Z-i'2 

Risks,  minimizing  (W.  B.  King) 227 

Three  large,  in  total  of  S35.000.000 n83.-. 

Coombs.    D.    G..    on    hot-water    tank    maizes 
grout    machine    for    repairing    Chilean 

dam n"481 

On     job-fabricated     wire     ties     for     wall 

forms     h*13S 

On   simple  support   for  trestle  legs  while 

replacing    footings h*42 

On    steam    compressors    simply    converted 

to   electric   drive h87 

Copeland.    W.    R..    on    colloid   chemistry    in 

sludge   pressing al042 

Copper  suljihate  for  cleaning  basin  walls.  .  .    223 
Cornell   Univ..   engineering  colleges   to  com- 
bine     n398 

Corporations,   holding,   may  be  barred   irom 

Louisiana    .•  n.i7« 

Corporations,    practice  by.   see  Engineers,   li- 
censing. 
Coips  of  Engineers.  U.  S.  Army,  see  Army. 
Corpus    Christi    causeway,    contract    to    re- 
build     n?32 

Coat,  service,  planning  lor  minimum  cost..    l.< 
Cost-plus  contracts,  see  Contracts,   cost-plus. 

Gotten.  S.  M..  beam  design  diagrams 80. 

Coulumb's    formula,    earth-pressure    cnrvcg 

by   I  A.  W.  Bedell  I 
Crandoll.    J.    S.    on 

St.  Louis    .,• ..-;<. IS 

Crane     J     L..    on    engineering    in    Venezuela 

and  Columbia ■  .  •  •  •    '"'* 

Crane    J    L..   Jr.i   and   F.   Gannett  on   high- 
head      centrifugal      pumps.      Shenandoah^ 

Cranes    crawling  tread.  6.  9.  dependable,  n'1015 
Heavy     motor     crane     combines     mobility 

and    flexibility    "liS? 

Made   from   bucket   loader "l.„\ 

New.    amall-capacity    .     .  .  .  .n»4nn 

Revolving,      concrete      tower      built      *2 
support    ^  •'•■•■■  '.'    '"*'' 

Cranford.    N    J.,   paya  city  engineer  »1    for 
each  inhabitant ««3 

rra.voni  for  tinting  charts,  etc. »»" 

Creosote,    see    Wood    Pff-'Prvatlon. 

Cresnil    exneriments  with    (R    G.  Smith) ...  a2n, 

Cubic  eqii.ilions    »ee   Equation^. 

Culvert     liirge   box,    poured    below    rreettng 
19.    W     Aldri.hl "121 

rm    stone    ronlrartors    Indicted. 

Curbing,    header     replacing      .  . 

Curves      highway     and     railway 

wav«    Cnrve«    and    Railways    Curves 

Ciivler    T    T)      on   financial  situation   of  r; 
-     -      -   '— iprovemenl   pnllr 
lor    supplies 


n 


•392 


n322 


High- 


elTccI 


few 


270 


Daknia  Minm-sola  drainage  case  In 


iirl 


no 


n.»M« 

niaek  Canyon.    Idaho,    to  cost .-  ■." 

Concrete     on    Eel    River    bulll    on    .h»ie 

fn.."dalion     (V     K     Wooddl. 

•7(18    correclinn  P3r.. 

Conniriirilnn    Wll«on  Dam 

Don  Pedro    •ee  Don   Pedro. 


e747 
er..13 


Earth-fill,    hydraulic    fill   practice  on   Ter- 
race Reservoir  dam   (J.  E.  Field) • 

Foundation,     shale,     concrete     dam    built 


750 


Germantown.  see  Miami  Flood  Protection 

Works. 
H_vdraulic    fill.    Germantown.    method    of 

capping      '248 

Sheerboards  used  in  building 291 

Hydraulic-jump    pools   effective '764 

Irrigation,    earth    fill,    with   novel   details 

iC.    V.  Mann  I    '1030 

Loading,   how    much'r el017 

Muscle  Shoals,  appropriation  held  up..  .  .    n47 

Construction   and    plant e533.    '536 

Mysore.   India,   power  and  irrigation  dam 

IE.   W.   T.   Slater)     '1107 

Repairing,    hot-water    tank    makes    grout 

machine   (D.  G.  Coombs) h*481 

Rimrock.   work  to  be  resumed n701 

San  Joaquin  River.  Cal..  plans  for....nl41 
Temporary,  formed  of  water-filled  hose.h*911 
Terrace   Reservoir,   hydraulic   fill    practice 

iJ.    E.    Field!     '597 

Uji     River.     Japan.     American     to     design 

machinery     n47 

Wilson,    see  Dams.   Muscle   Shoals. 

Yellowstone  River,  opposed nions 

lanielson.    F.    D..    on    test    of    large    water 
meters   in   place  with  pitometer,   Glencoe. 


111. 


•64 


T..   biography n^443 

Dar\-ille.    M.    A.,    on    personnel    board    for 
contractor's   field   forces •SOO 

Dauenhauer.   E..  on  moving  8-story  building 
on  rollers    '904 

Davis.    J.    A.    W..    on    permanent    record   of 
field   changes    in    highway    construction.  .    ^32 

Davis.   J.  C   named   as  Director  General  of 
Railroads     n569 

Dawes.  C.  G..  testimony  before  war  investi- 
gation   committee    e241 

Dayton.   Ohio,   bridge   failures,   see  Failures. 
Engineering. 

Death    rates    from    typhoid    and    other    dis- 
eases   in    1919     212 

Decatur.   111.,  water  company,  financing.  .  .  .n525 

Delaware,    highways,    practice 153 

Delivery,   store-door,    see   Freight. 

Denver,  contractors  to  join  A.  G.  C n47 

Six    stories    added    to    reinforced-concrete 

building    (W.   H.   Wheeler) •585, 

(R.  E.  W.  Hagarty)   letter  825.   (W.  H. 
^Vheelerl    letter   1005. 

Water  supply,   bonds  not   voted nl092 

Water-works,    rehabilitation     859 

Denver  Civic  and  Commercial  Assn.  and  en- 
gineering         124 

Dept.    of    C(minierce.    appropriations e880 

Studies   liousing    n874.    n914 

Deiiarlment  of   Mines  proposed    nl094 

DEPT,   OF   rl'BMC   WORKS 

Analysis    o(    proposal    (M.    O.    Leighton). 

letter     8,S 
Army  engineers  and    <F.  G.  Jonah)  .letter     88 

Coming,   sa.vs  Hays n785 

Harding.      President,      omits      department 

from    message     e663 

Natl,   association's   final   report n91 

Postofflees  principal  work  of  Supervising 

Arohitect    (J.    A.   CUB) letter  186 

Departments,  see  Government : 

Derrick   falls    Irvington.   N.  J n703 

Design,    structural,    some    unsettled    points 
I R.    Fleming)     33« 

DETROIT 

Belle    Isle    bridge,    action    on    bids    post- 
poned         n92 

And    status    of    engineer    (J.    W.    Pearl 

and    W.   B.   Newhall) letters  734 

Bids  again  rejected,  new  bids  asked...  n830 

Companies    organized     nlOlO 

Contract    let    on    new    bids nl008 

Engineers    want    board    named    to   pass 

on  plans n,39fi 

Modified    plans    approved    and    adver- 
tised     n600 

New   design nlHO     (H.   H.   Essel- 

«lyn)  •;73.  ij.  T.  N.  Hoytl  letter 
with  editorial  comment  273.  n359. 
(H.  H.  Ksselstyn  and  W.  H.  Adams) 
e451     '4r>1.    b484.    n782. 

Steel  superstructure  suggested n442 

Cement    and    brick    plants    authorized    by 

voters     n52B.     n703 

General  Motors  Building  construction  de- 
tails   (J.    Matte.   Jr.)     •624 

Oraile   separation    progress. 306 

Port,   bill    fails    n831 

Street   railway  buildings..  Wds  soon .  .  .  .nl057 
Street   railways,   work  begun  on   42  miles 

of  track    n4«R 

Traffic     development     In     Wayne     County 

'Ml     iF,     N     Hinesi    a345. 

neirnlt  A  Irnnton  to  hnllrt  short  line nOlS 

Detroit   Steel  T*roduct"  Co.  oliestlonnaire  on 

ron.lruclion    nll4fl 

Diagrams,     beam     design 807 

Diaphragm,  horizontal,  increase*  surge  t«nk 

cnpnelty      *"7 

Diarrhea,   water-borne.    B    Welehll   lest. 

cnsl.  en22.  929.  OflR 
DIehl     O.    C.    president    Amer.    Automobile 

A«an      "•""• 

Digging,    hole    by    auger   attached    to   motor 

truck    (M.  Oarllngpr)     n'ft55 

Dikes,    spur,    see    River" 

IHIeh    design    for    sill    prevention 647 

Dllehelt      9       H..     on     temper     of     buying 

niiblle     n401 

Ditching,    dynamite    f..r  ,1134 


•niuntrafeil :  e.  ertltorlnl"  :  h.  hint.:  n.  new.  noten :  «.  nbntracUi 
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Dix.    W.    S..    on   reduction    table    lor   staina 


•78 


•807 


Dome.'concrete   (Long  Beach,  Cal.)   wrecked 
bv  Jailure  of  steel   truss  support    (E.   R. 

Bowen) 8281,      •394.       (A      T.      N. 

Hoyt)    letter    479.    (F.    A.    Johnson    and 
H.    W.    Bolin)    letter    479.                       ,  ,.„„ 
Dun   Pedro  dam  to  be  built  by  day  labor.  .  nbOil 
Donnelly  law.   New  York,  called  unconstitu- 
tional  n||lj 

Don't  write  it — sav  it *go 

ijoLigla.s  fir   pavine  blocks a-^va 

Dowell  bill,   see  Highways.  Federal-aid. 
Downs.   L.  A.,   pres.  Amer.  Ry.   Engineering 

Assn •.■•■•-,;,■••:,"  ^ 

Drafting,     strips    protect     tracings     (H.     b. 

Fay)     •  ., ■••.• ' 

Dragline   excavator   also   drives   piles   in    re- 

Hamation    work    lA.    W.    Walkerl h^.3o4 

At  Englewood  dam    (H.  S.  B.  McCurdy)  .  •603 

Used    for    closed-drain    excavarion     (J.    D..,„„ 

Hays)      h«523 

DRAINAGE 

Conference  to  be  held n45 

Development   an    open    field   for   engineer- 
ing   societies     ^^f « 

Ditch  design   for  silt   prevention 647 

Ditching,    dynamite    fur    ^i'^^ 

Federal    aid   proposed 340 

Illinois,  work  in    33 

Indiana  laws  to  be  codified no<l 

Indiana.    Slate    engineer    wanted n4.-) 

Interstate  case  in  Supreme  Court. nl87.   n830 

Oregon   association   meeting 347 

Southeast,   development  in 36 

Tile   drains,    flow   in 902 

Drawings,    curled,    how    to    straighten     (R. 

R     .Randell)      Ii962 

Mucilage  instead  of  thumb  tacks    (F.  A. 
McCurdy)      1077 

Dredges,    clam-shell,    large,    in    Sacramento 

Valley     v!?2§ 

Digs  narrow  canal    n'8.37 

Pump    efficiency,    effect    of    worn    runners 

on    (I.  B.  Houk) '169 

Pump    operation    for    hydraulic   fill,    tests 

(I.    E.    Honk) •1034 

Seagoing,      economical      loading      (G.      S. 

Phelps)     - '30 

Siam,   record  in    (A.  W.   Robinson) 

letter  1133 
Velocity  tests  In  pine   (I.  E.  Houk)  .'18,  '169 

Drill,   new,   for  breaking   pavement n970 

Drill    steel,    hollow,     reclaimed     (J.    C.    La- 
mon)      h^607 

Dry  dock.  Esquimau    (J,  B.  Hunter) •870 

Dry  rot  of  timbers 306 

Ranidlv     destroys    timber     floor     (W.    P. 
Smith)     '390 

Drvland     A.,    on    English    bituminous    road 
practice    894 

Dulnth,  Minn.,  sanitary  survey  to  be  made.n.570 
To  make  zone  rules n740 

Dump  cars,  cable  haulage  for h*737 

Dumpers,  car.   see  Cars. 

du  Pont.  C.    (Gen.)    on  immigration e50.   a? 

Dust  explo.sions    (D.  J.   Price) e631.    ^634 

Dynamite   for  drainage  ditching 1134 

E 

Eads   Bridge    see  Bridges. 

Eads.  J.  B,.  in  Hall  of  r.ame 306 

Eagle.   W,   H.,   on   resurfacing   of  brick   and 

cobble   pavements    ^798 

Earth    as    an    elastic    solid     (E,    G,    Haines) 

letter    89,     (J,    C,    Meems)    letter 

18,5,    (L.  White)    letter  439, 
Earth     Alls,    see  Fills.    Earth. 
Earth  pressure,  see  Fills.  Earth, 
Earth,    rammed,    as    "masonry"    in    building 

cnrstrnction     IT.    C.    Young)  .......  •267. 

("Former     Lieut,     Col,     A.E.F,")     letter 

fi,'">'3. 
Earth    slides,   held  by   inclined   wall   braced 

by  struts    '906 

Earthquake  causes  surge  in   sewer '60 

Earthwork    cost   data    (C.  P.  Dunn)  .  .letter  12.5 
East.    E.    E..    on    concrete    pile    bridge    fails 

from   slippine-  foundations    •334 

East  Chicago.  111.,   water  supply,   tuning  up 

fllter.i     520 

East   Walker   River.    Cal..    water   for   power 

or  irrie-ation?   n914 

Eastern  Terra  Cotta  Assn.  under  fire n46 

ECONOMICS    (see  also  I^ABOR,  BUSINESS) 

America,    fortunate    e976 

English    and    American    situation     (E.    J, 

P    Benn)     el060,    al069 

Kansas  Industrial  Oourt  decision e49 

Living   cost   and   wage  reductions el061 

Price  associations,   see  Trade  Associations : 
Price  deflation  urged  by  construction  con- 
ference     n447.    n877 

Price  situation e409 

Production    decreases    as    working    week 

shortens     n36'! 

■Readiiistment.  delay  in n743 

Taking   up     slack     in     industry     (H.     C. 

Hoover)     e324.    342 

WaiTC    reductions,    see    Labor,    Wage    Re- 
ductions. 

Wages  and  cost  of  living n^lOSB 

World    economics,    address   by   F,    H.    Sis- 


technical,   confer 


rnrcATiON 


I'at'c 
Aiilioih   iilan    I  A,   E.  Morgan) .c9!), 

108.    (E.  S.  Closson)   letter  333.    IC.  A. 

Pliimley    and    R.    L.    Morrison)     .etters 

349.    (C.  B.  Young.  A.  E.  Morgan   and 

L.    S.    Le    Tellier)    letters   480. 
College   registration    shows   4%    gam...^ll"i 
Cornell  Univ.  engineering  colleges  to  com- 

bine    "•""' 

English,     good,     for    engineering     (H.    C. 

Hodgkinsi     letter     9J 

First  engineering  course    ."^7^.   x":* 

Graduation  thesis,  request  fo 


v.. «««-..„ --, ---    material.  .e880 

Great" "Northern    and  'Illinois   Central^ ^By. 
plan 


n61-; 


Harvard,   engineering  education   at oJi 

Highway   engineers,    see   Highways,    Jingi- 
neers, 

Norwich    Univ.    first    engineering    course 

iC,   A.   Plumleyl letter  349,    (T. 

M.  Belden)    letter  605. 

Public  service  in  engineering  courses.  .  .  .nei. 

Rensselaer    Poly.    Inst,    first    engineering 
course    (T.   M.  Belden)    letter  60 j 

Scholarship,    good,    and    engineering    emi- 
nence     nx. 

Size  vs,  specialization   in  colleges e4al 

Soc,    for   Promotion   of   Engineering  Edu- 
cation   meeting    "    ,  „.. 

Trade  schools  urged  by  Senator  Calder,  ,  ,nl!lo 
Edwards.    Gov.,    New    Jersey,    opposed    port 

treaty   with   New   York n441 

Eel    River   dam.    see   Dams. 

Electrical      apparatus.      standardization      of 

terminal  marking  initiated    1}.- 

Elcctric  haulage,  remote-control,  in  quarry,  •yot) 
Electric  railw.ays.    see    Railways,    Electric. 
Electric    welding    repairs    bascule    bridge.  ..  •727 
Electrolysis,    protection    for    reinforced    con- 

Crete    ,'oiA.'.^ 

"Electromagnetism.      Discovery      in      1830 

(Oersted)      book    review  131 

Elevated  sidewalk  for  traffic  congestion    (P. 

W.  Harris)    letter  •60R 

Elevator,    grain,    see   Grain   Elevator. 

Ellis.     Prof.    C.    A.,    on    short    method    for 

swing  br'dge  calculations    •981 

Ellison,     J,     T..     and     others,     on     highway 

bridges     314 

Ellms.  J,  W,.  on  coagulation  and  sedimenta- 
tion with  chemicals al041 

On  rate  of  solution  of  sulphate  of  alum- 
inum    aiosn 

On  sanitary  survey  of  Lake  Erie al039 

On    tastes    and    odors.    Cleveland    water 

supply     al039 

Ely.    J.    S..    on    alterations    on    Queen    Lane 

water    filters.    Phila •942 

Emley.   W.    E..    on    plastic   gypsum   by   new 

method    1023 

Emmett    Irrigation     District    dam     to    cost 

Sl.300.000    n878 

Employment    bureau.    Federation     nl096 

Engineer    Corps,    U,    S.    Army,    see    Army. 
Engineer    of    Bridges    on    column    formulas 

for  bridge  design    e410.    ^431 

ENGINEERING 

Advancing    the    profession 88."> 

Agricultural,   business   in    541 

Canada,  legislation  in   (P,  S.  KeithI 21 

Corporations   and   partnerships,    see   Engi- 
neers,    Licensing, 
Denver    commercial    association     and    en- 
gineering        121 

Emphasis,    engineering,   change  in e976 

Failures,    see  Failures.   E^agineering. 
Financial,    book    on     (Sabin),    review    by 

H.  Barker 137 

Human    (book  review)    86."> 

Libraries,  special,  needed   (K.  C,  Walker), 

letter  392 
Log-flume     engineering     (V,     K,     Woods) 

e747,    ^768.   correction   935. 

Municipal  engineering.  Pres.  Webster  on.n782 

Nineteen-twenty  an  uneventful  year el 

Practice,    operating  costs    •543 

Publicity     e364.     n395 

Reports,  see  Reports. 

Structural,   research    problems 859 

Transport     is     leading    engineering     ques- 
tion     e97n 

"Engineering   Assembly"   planned   by    Amer. 

Engineering   Council    n697 

Engineering  (Council  activities  transferred  to 

Amer.    Engineering   Council n43 

Salary  committee,  final  report 81 

Sal.Try  scale  approved  by   13   societies.  .  .      36 


Eng 


etlng: 


.6145 
■ith   Hoover.  .  .  .n661 


.Administrative    engineering    course,    new. 

at  Union  College    n6in 

\.  A.  E.  questionnaire    80 


ENGINEERING    NEWS-RECORD 

Average  engineer,   number  for.   May  12.  .e795 

Hi.'itory  and  editorial  €taff 1 

Railway  engineers,  issue  for  March   10. 
-Road-building  issue.  Feb.   3. 
Wafer-works  issue.   June  2. 
Wellington     transportation     prize,     condi- 
tions     nisn 

Engineering     Standards     Committee,     see     Amer. 
Engineering    Standards    Committee. 

ENGINEERS 

Advice,   gratuitous  professional .330 

Atid  Governmental  inefficiency    e491 

And    physician    needed    to    control    yellow 

fever    (C.   G.   Wigley) 372 

Army,  see  Army. 

Autobiographies,   and  that  of  Nasmyth .  .    474 

Average,    issue    for.    May    12 e79.i 

Biograph'"'!    little  known    (J.  K.  Costello)    863 
City,  see  Cities.  Engineers. 


Consulting,   Chicago,    form    asso 
Consulting,  educate  employees 
Consulting,    how   one  consultin 

got    job     (E.    E.    Seelye)... 
Contracting  engineer's  part 

risk  in    (W.  B.  King) 


Page 
.  .n484 


381 


Definition   sought   by   Institution   of   Civil 

Engineers    n 

Electric  see  Amer.  Institute  of  Elec.   En- 
gineers. 
Employment    bureau,    free,    for    Colorado 

engineers     

Engineer — key  man  of  industry.  ..  .e324.  343 
Ethics,  see  Ethics. 

Federal    reclassification    report    nil  37 

Fees,  see  Engineers.  Pay. 

Foreign  trade,  engineer  in    (R.  S.  MacEl- 

wee)    959 

Govarnment.  discuss  status    noZO 

Highway,  see  Highways,  Engineers. 

In  the  Cabinet   e363 

Incomes,   compared   with   doctors',   etc... '387 

"Let   engineers   be    heard" 480 

Licensing: 

Am,  Soc,  C,  E,  committee  on  prac- 
tice by  corporations  and  partner- 
ships    "5^3 

Bills   progress    n52;> 

British,    bill    deferred nll38. 

Canada,     legislation     (P,     S.    Keith)...      21 

(Canada    three  provinces  lack  laws 31 

Colorado    law    revised n698 

Corporations  and  partnerships,   practice 

bv — New  York  law.   etc n358. 

e493.    518      (W.    J.    Wilgus)     letter 
531.  n534.  e577,    (L.  E.  Buff),  letter, 
with    editorial    comment.    650.    n696. 
734,    e796,    n963.    nln07.    1109 
Corporations,    nractice    by,    ethical    and 

practical    consideration    1109 

Idaho    examination    Sept.    13     nl093 

Indiana  bill  becomes  law..  ,n484.  n571,  604 

Massachusetts  defers  action    n611 

Minnesota    bill    introduced nl42 

Minnesota  law  weak n783 

New  York  law,  see  above.  Engineers. 
Jjicensing,  Corporations  and  Partner- 
ship';. 

North   Carolina  bill  passed n39.5 

N'orth   (Carolina   board   meets nl093 

Not  effective   (S.  M.  Green  Co.) 

letter  565.    (G.   L,   Bean)    letter  650. 

Ontario  engineers  take  steps n9.3 

Partnerships  see  above.  Engineers.  Li- 
censing.   Corporations. 

Penns.vlvania   law    signed nl007 

Progress,  etc..  in   1920 e5 

Reasons  against  laws   (J.  C.  Trautwine. 

Jr. ) letter  650 

Tennessee    bill     n45.    n337 

Tennessee   bill    approved    by    A. 


ehapte 


nfl."? 


West   Virginia  bill    n275. 

Mission    to  England    n7.3S 

Navy   wants  engineers    n6%.s 

Opinions,  differences  in    e28r; 


En 


Tteer 


64 


salary   $1    for  each 

habitant    683 

Engineerng  Council   committee  report.      81 
Ene-ineer'ng  Council   scale    approved  by 

J  3  soei^ties    36 

Fees,  stnictiiral  engineers'.  Illinois ....    379 

Incomes  comnared  with  doctors' •387 

Hailw.nv    enirineers'.    hearing   on nl094 

Services   and   fees.   A.  A.   E.   committee 

report    671 

.•^•ructural.   fee  schedule.  Illinois    379 

Praetice     by     corporations    and     partner- 
ships    s^e   Engineers.   Licensing. 
Ra'lwav.      educational      plan      on      Great 

Northern,    etc 563.    n612 

Railway,    issue   for.    March    10. 

R.Ti'w.iv    pay.  hearing  on    nl094 

Rcc-istration.    see   Engineers.    Licensing. 

Relation    to   contract   risks 227.    e242 

Services  and  fees.  A.  A.  E.  committee  re- 
port on   671 

Spanish,   organize  society    n61'7 

Structural.    Illinois,    fee   schedule .379 

Unemployed    n610 

Ene'neers'         Exchange,         Inc.         Chicago'. 

formed     n484 

England,   see  Great  Britain. 
Englewood  dam.    see  Miami. 
English,    good,    for    engineers    H.    C.    Hodg- 
kinsi      letter     90 

Eno     Prof.   P.    H..    on    road    drainage   prob- 
lems      a*.347 

Eno.  W.  P.,  on  city  traffic  regulation 996 

Epos-  F.   W..   on   dry  masonry   laid    as   r'p- 

rap      h^l091 

On    eravit.v   conveyor  helps    lay   brick    in 

road    work     h^87 

On   stepped  rinrap   of  large   stone  retains 

highway    fill     h^l3S 

Equations,     cubic,     another     nomogram    for 

(Cnsec)    letter   •90 

Erie.    Lake,    see    Lake    Erie. 
Frie   shovel,   see   Shovels,   steam', 

Esch.  J  J.,   new  I.  C.  C.  member n739 

Esouimalt      dry      dock.      building       (J.      B. 

Hunter)     '.....  'eTO 

Esselstyn,  H.  H.,   and  W,  H,  Adams,  on  re- 
design  of   Belle   Isle   Bridge.    Detroit; 

e451.    •452.  n484 

Ethics,  code  of    (A.  G.  Christie) letter  274 

Gratuitous  professional  advice    330 

Of  dual  allegiance,  ruling  on 991 

Proposed    code    for   contractors e341.    257 

Europe    civic   tour   to n4Sf 
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Paee 
EXCAVATION 

Cable  haulage  for  dump   cars h»737 

Closed-drain,     done     by     dragline     iJ      D 

Hays)    h*5'^3 

Drag:line    operations    at    Englewood    dam 

(H.  S.  R.  MoCurdy) -603 

Hydraulic,   for   hotel   foundation.  Atlantic 

C.ty     'oZ 

Rock    excavated    by    improvised     derrick 
fixed  to  stiff-leg  derrick   (P.  P.  Suiter). 

letter  314 

Trenohing  machines    n359.   n532 

Explosion,  dust.   Chicago  grain  elevator. 

n531.   •560 

Explosives,  production  in  1919 118 

Exports,   see  Trade,   Foreign. 

Expressways,    elevated,    proposed    for   N.   Y. 

City     traffic    eoDgestion 547.     e577 

iC.    W.    Leavitt    and   Col.   W.    J.    Wilgus) 


Factories,    administration   and  cost   accounts 

(book  review )    691 

Moist,  treated  lumber  for  insulating  roofs 

{F.   J.    Hoxie)     ^ a^97 

Steel  shops  of  Samson  Tractor  Co.,  Janes- 
ville.   Wis •716 

FAILVRES,   ENGINEERING 

Bald  Eagle  Creek,   Pa...  bridge n52r) 

Boston    molasses    tank    collapse,    trial    re- 
sumed     n569 

Bridge    foundation    failures     el93 

Bridge.    Imperial    Valley,    failure     (D.    E. 

East)      •334 

Concrete   arch   bridges.    New    Jersey 291 

Concrete    building     failure    shows    mono- 
lithic     nature      of       frame       iW.       H. 

Wheeler) •585.    (R.  E.   W. 

Hagarty)    letter  825.    (W.  H.  Wheeler) 
letter    10(15 
Concrete     pile     bridge     fails     from     slip- 
ping foundations    (E.  E.  East! •334 

Dams,  how  strong  should   they  be?.  .  .  .el017 
Dayton.    Ohio,    pier    failure    wrecks    two 

spans  of  concrete  arch  bridge 

nl87.  el93.  •264.  (J.  T.  N.  Hoyt) 
letter,  with  editorial  comment.  351: 
proposed  repair.   511 

Derrick   fall.    Irvington,   N.  J n703 

Dome,    concrete,     wrecked    by    failure    of 
steel    truss    support.    Long   Beach.    Cal. 

(E.    R.    Bowen) e281.    •294. 

(J.    T.    N.    Hoyt)    letter    479.     (H.    W. 
Bolini    letter   479.     (S.    M.    Green   Co.) 
letter   565 
Dust  explosion.  Chicago  grain  elevator. .. '560 
Falsework    failure   wrecks   large   highway 

bridge.    Brattleboro.    Vt nl095 

Georges    Creek    accident    and    ruggedness 

in    bridges    lA.    W.    Buel) e450. 

463.     (see    also    e98.     •100).     (F.    H. 
Frankland)    letter   566. 
Herkimer.    N.    Y..    bridge,    new    concrete 
arch    sxirvives    washout    of    centers    (C. 

L.  Wood)   •son 

Planning  for  the   inexpected.  .  e450.    463.    566 

I  see    also   e98,    •450t 
Railway,  derailment  on  curves.  .  .elOlS.   1024 
Reservoir   roof.    Canton.    Ohio,   collapses. .  n569 
Strathmore  building  collapse.  New  York.. 

e282.    n315 
Tempo     Bridge,     repair     of     concrete     arch 
after    settlement    and    floor    expansion 

(M.   Butler)     e663.    ^675 

Trestle   collapse   due    to   freshet    nl095 

Wall,   overloaded,   buckles    n483 

Fairbairn.   J.  M.   R.,   new   pres.   Engineering 

Inst,  of  Canada    n^276 

Falsework,  not  used  in  erection  of  concrete 

truss  spans j h*608 

Patents.  Luten  suit   dismissed, n830 

Fame.  Hall  of.  J.  B.  Eads  in 306 

Fay.   H.  G..   on   strips  to  protect   tracings.  . '807 
Federal   Council     see    Amer.    Assn.   of    Enei- 

Federal  Highway  Council,  new  members  ex- 
ecutive committee    n657 

Plans    study    of    subgrades     (H.    G.    Shir- 
ley)      a306 

Works  on   transportation  problems nl88 

Federal      Power      CommiBsion.      sec      Water 
Power. 

Federal    Reserve    Board    report    on    building 


ricti 


n43 

Conference  with  A.  A.  E nlOfl4 

Employment    bureau     service     nlOOO 

nt    department    rcorganlzatloD 


to  be  studied    .  .^ n308 

Hoover   resigns   as   president.  ..  .e663.   n6Rn 

Plans  "Engineering  Assembly" n697 

Wallace.   L.   W..   elected   secretary. 

e330.   n»365 
Waste   survey.  ..  .n355.   472.   nl007.   nl009 

And  A    A.  E..  co-operation "^521 

■AHBrmblv."   planned   by.   Council n697 

rommillre  on   New   York   liceneinir  law.nlOO? 

Executive    board    to    meet "251 

Industrial    opportunity    of    728 

Launching,    etc ^ 

TTnder   way    e323 

TTrges  reorganization  of  New  York  Slate 

Government      "  ,v« 

Wallnre    L.   W.   elected  eecretary "'Jr, 

DiscuflBC"?    work    n831 


Washington   office  opened n527 

Waste  elimination   committee. 

n355.   472.   nl007,   nl009 

Feiker.  F.  M..  appointed  assistant  to 
Hoover    n«873 

Fetherston.  J.  T  .  on  garbage  and  snow  re- 
moval.   New    York    City e98,    104 

Field,  J.  E..  and  others,  on  interstate  water 
conflicts 755 

Field.  J.  E.,  on  hydraulic  fill  practice  on 
Terrace    Reservoir    dam •597 

FILLS,  EARTH 

Dam.  irrigaticn,  with  novel  details   (C.  V. 

Mann)     •1030 

Hydraulic,    at   Germantown   Dam.   method 

of    capping     •248 

Hydraulic,   at   Terrace   Reservoir  dam    (J. 

E.    Field)     •597 

On    soft    bottom    held    by    wood    bulk- 
head     h»1048 

Tests  of  dredge  pump  operation    (I.  E- 

Houk)     -1034 

Pressure  and  pile  bearing   (E.  G.  Haines) 

letter   89.    (J,   C.    Meen)    letters 

185   and   565 
Pressure,    as    related    to    foundations     (D. 

E.   Moran)     e363.    •366 

Pressure    curves    by    Coulumb's    formula 

<A.    W.    Bedell)     letter    •392 

Pressure   theory   as   affected   by   practical 

factors     (G.    Paaswell)     '682 

Sheerboard   methods   used  to    build    large 

stadium.   Seattle    e323.    •326 

Sheerboards    used    in    building    hydraulic 

fill    dam     -291 

Soil  as  an  elastic  solid    (E.  G.  Haines)  .  . 
letter    89.     (J.    C.    Meems)    letter    185. 
<L.  White)   letter  439 
Soil    pressure    as    related    to    foundations 

(  D.  E.  Moran  I    e363.    -366 

Stadium     built     by     sheerboard     method. 

Seattle     e323.     •SeO 

Stepped    riprap    of    large    stone    retains 

highway    fill    (F.    W.    Epps) h»138 

Subsidence   as    a    factor    in    valuation .  .  . 

e409.    ^434 
Subsidence    under    railway    fills,    methods 

of    investigating    *437 

Viaducts,    high,    on    Reading    Ry.,    filling 

(P.  S.  Baker) •1020 

Widening,    two    hints    el45 

Filter,    hay,     for    feed    water h^869 

Filters     and     Filtration     Water,     see    Water 

Treatment.    Filters. 
•■Financial    Engineering"     (Sabio)      (review 

by   H.    Barker)     127 

Findley.  A.  I.,  on   iron  and  steel  situation.. n4()0 
FIRE 

Combatting    increase    of    hazards 102 

Danger    in    parked    automobiles 213 

Forest,   see  Forest    fires. 

Hydrants,     thawing,    device    for n745 

Loss    in    terms    of    new    construction....    566 
Fire-resisting    concrete   buildings.  ..  .e747.    •760 

First    Engineers    decorated     n610 

Fisher       Body      Ohio      plant       ("automobile 

bodies),    Cleveland     e49.     '82 

Flange  holes  in  beams  and  channels,  dia- 
gram   for   effect    of    (H.    Kereher) ^799 

Fleming,     D,     H..     on     all-steel     truck     for 

heavy-duty     transfer-work h*567 

Fleming,  R.,  on  lapses  in  textbooks.  .125. 
(Prof.  H.  Sutherland  and  R.  Fleming) 
letters  352,  (F.  S.  Bailey)  letter  393. 
(H.  S,  Jacoby)  letter  474,  (A.  S.  Nlles) 
letter   606 

On    some    unsettled    points    in    structural 
design      336 


Bridge     foundation    failures     el93 

Conference    to    be   held    n45 

Colorado    floods     e975.    nlOOS. 

elOl9.   nl049.   n*1051 

Engineering  studies  for  control el019 

Imperial   Valley   threatened    nl003 

Kankakee    River   control     n656 

Nile  River,   allocation   of  waters  between 
Egypt   and    Sudan 679.     (book   re- 
views)   689 
Problems,    special     (book    review    by    R. 

E.    Horton    690 

Trestle   collapse    due   to    freshet nl095 


253      FrOORS 


Bridge,    Bce   Bridges.   Floors 

Construction.       special       light       gypsum 
blocks    in     (A.    V,    Bckay) •544 

Flat-fllab.    built    without    drops    or   capi- 
tals       •672 

Ti  mber.     rapidly    destroyed    by    dry    rot 

(W.    F.    Smith)     •390 

Flour    mill    case    decision.    Kansas e49 

Flow   meter,    see   Recorder. 

Fluorescein  traccp  underground  waters.  .  639 
FluHhfng  Bay.  N.  Y..  project  approved.  .  .nl095 
FoIIin.  J.  W..  on  street  cleaning  and  related 

work     In     Philadelphia 166 

Food   prices,   retail,   drop nll41 

Footing   prcfisurcB.    double,    analysfa   of    (F. 

K.     Esltng)  ,  ,  : letter     232 

Footings,    concrrtc.    replacinc:    nimplc    sup- 
port for  (resile   lew    (D.   G.  Coombs)     .  .h*42 
Footway  under  street,  quick  construction.  .h911 
Ford     plant     in     Highland    Park    increases 

working     staff      n362 

Foreign     Fields.     Notes     From,     sec     Notes 

From   Forotgti   Fields. 
Foreign   trade    F"ec  Trade.  Foreign. 
Foreman.    C     S,.    on    water    main    cleaning. 

Kan-a»    Cit.v.    Mo al04n 


Page 

Forest    fires,    airplanes   used   in   control....    329^ 
Forest    Products   Laboratory,    million-pound 

testing    machine    (L.   J.    Markwai-dt)  .  .  .  .    •SI 
Forms,    see   Concrete.   Forms. 

FOUNDATIONS 

Earth  as  an  elastic  solid    (E.  G.  Haines) 
...letter    89,     (J.    C.    Meems)     letter 
185.    (L.   White)    letter  439 
Groundwater  pumping   and  hydraulic  ex- 
cavation   for    hotel.    Atlantic   City.  .  .  .    ^52 
Ring  girders,   multiple  concrete,   for  New- 
York  court  house    (C.  S.  Proctor)  ....  ^494 
Soil    as    an    elastic    solid    lE.    G.   Haines) 
.  .letter  89,    (J.  C.  Meems)    letter  185. 
(L.   White)    letter   439 
Soil  '"pressure    as    related    to    foundations 

(D.    E.    Moran) e363.    •See 

Founding,     iron     and     steel,      textbook     on 

(Osann).   review   by  Dr.    R.   Moldenke.  307 
Foundry.    Samson    Tractor    Co..    JanesviUe. 

Wis ^716 

Fowler.    A.    W..    and   W.    C.    Lounsbury.    on 

water    waste   prevention.    Superior,    Wis..^461 
Frame    house    construction,    distortion    tests 

of    wall    sections    "20 

France,    oil    pipe    line   abandoned n4-t8 

Railroad    reconstruction 591,    *592 

FREIGHT 

Air    blowers    unload    bulk    shipments    of 

light    goods    857 

Building    materials,    rates    on    n876 

Car     loadings,     increase     and     decrease.  . 
.  .n395.  n490.  n703.  n743,  n835.  n919. 

nl057.  nl098.  nll40' 

Coal    and    ore    movement     n970 

Handling,    at    New   York    el95 

Methods,   better,   by  mechanical  equip- 
ment      •ISl 

Methods,   better,    in   ports 641 

Harbor  terminal   design    e491 

Motor   truck  transport  by  European  rail- 
roads       ^954 

Movement    at    New    York     e242 

New    York    City's    local    problem 370 

Rates,    high    ell02 

Rates,    lower,    drive    for n834 

On     construction     materials,     reduction 

sought      nlOlo 

Stationary     e976 

Store-door      deliveries,      before      railroad 

executives      n396 

From   New   York   Barge   Canal n738 

May    be    resumed    n964 

Terminal.     Nashville.    Tenn ^766 

Terminal  problems.    Chicago    1077 

Tractor  speeds  delivery  on  hauUng  job.  .•863 
Tractor-trailer  transfer.  St.  Louis.  Mo...^852 
Truck-body-container       car.        new.        for 

store-door    delivery e533.     "557 

Fritz.  John,  medal  awarded  to  E.  Schneider 

nl092 
Fry.   W.  C.   Jr..   on   long  arch  bridge  built 
of   slag  concrete.  ..  .•840.    (J.   L.   Camp- 
bell)   letter   1005 
Fuller.  G.  W..  on  existing  water-works  con- 
ditions   and    needed    planning    9 

Fuller.    Prof-    M.    O..    on    tests    of    timber 

dock    stringers     •92S 

Garage,   long-span  concrete  arches  for  roof. 
Chicago     '167 


Gannett.  F..  and  J.  L.  Crane.  Jr..  on  high- 
head  centrifugal  pumps.  Shenandoah. 
Pa *9S3 

GARBAGE 

Baltimore    feeding  contract   given    up...n237 

Plant    recommended    a69& 

Boston    contract    still    in    force n357 

Chicago   reduction   plant    shows   poor  re- 
sults          856 

Disposal     uncertainties efi.     (E.    H, 

Foster)    letter,   with  editorial   comment   133 
Legislation,     vicious,     on     garbage     and 

sewaee     e706 

New      Bedford.      Mass..      buys     reduction 

plant     85& 

New    York    City     (metropolitan    district) 
fG,     A.     Soper.     G.     C.     Whipple.     A. 

Hazen.    J.    F.    Fetherston) e98.    104 

New  York  City,  committee  report  on  dis- 
posal      nllSS- 

Philadelphia,    street   cleaning   and   related 

work     (J.    W.    Follin)     166- 

Reduction,    further    study    in    economics. 
Columbus.      Ohio,      and      Washington. 

D    C.    (Maj.   F.   S.  Besson) 268 

Quality    reflects    thrift    tendency 156 

San     Francisco,     quality     reflects     thrift 

tendency      155 

Rates    revision     26ff 

Garllnger.   M..    on    earth   auger  attached   to 

motor     truck      h*655 

Garrison,  C.  W.,  on  saving  rope  in  hanging 

chutes     h^l091 

Gar>'.    E.  H..   views  on   biisiness   situation .  .e92I 
Garv.    Ind,.    paving    contract    83%    of   esti- 
mate       n746 

Gni.  difllribulion.   manual  of,  book  review.    475 

Main,   oteel,    joints  welded    "TSl 

Rale     increased,     Boston     965 

Ga*»ollne    tax.    sec    Hiffhwa.vs. 

General   Motors   building,    Detroit,    confltruc- 

tion    detailR     (J     Matte.    Jr.) ^624 

Georgia,  highways,  cost-plus  contract  suc- 
cessful    fW,    R.    Neel)     224 

Germantown  Dam.  sec  Miami  Flood  Pro- 
leciton    Work., 
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GERMANi'  „„_ 

Accepts     reparation     terms      eo_,^ 

Adobe  buildiiier   returns    •  •/ ■  J^- 'lli 

Exchange  of  silver  com  at  border— a 
nrotest  (Baimer  Bank  X^rein)  .  .  •  ■ 
protest     >  editorial    comment    391 


Gypsum    plastic,    by    new    method    (W.    E.^^^g 


letter    with    editorial    comment    Jai- 

Exports    from,    meiiace   of    ^'^- 

Industrial...ssues._dommant  ^:^^^-  •  ;  ;  ;„74o 


Hall   of    Fame. 


306 


New  ins  itution   of    Traffic   Science 

St'ell.    s"e,ili-fliUs"hed,    price   restrictions  re-^^^^ 

moved      •  •  ■  • ;  ;  '.  .n702 

Steel   trust   dead    ...         

Trade   with,   in   19.;u 


Se  wis  Sew"  York- office  opened ...  n37S 
rihb    H     M.     on    moments    for   continuous 
:£r/V"J^™^i^nee..c.ncy. 

<,.^,L^rro.:^orilZ.^eni.  adopts-  cist- 
"^  P'S?„p.an   on  water   filter  work    .  .^ .  .  .  . 


SfilmSs.  'e">:o;?-  ?o^n|-e^  oil    reservoir. 
U^o^Sl^.  Ta^e?"tiS"sJwera.e-sys-   ^^^ 

I^S      Ha'-^Ter^-'wit"!^  FVtZ^' 

37«      H?:S?--    '^l.»^''"%o^Sf1.r?"'^rh      railroad 


confers      with      ra"™*"p8i-, 
eetj's 


Pres.. 
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Duis"    w^     ^       ^^^     photographing    road  ^^_^ 


plane 


Hazen, 


Dep^artment  ol  Mines  Proposed  .  •  •  •  •^.-J^.^*'^^ 
Departments.      Commerce      Dept.      appro  ^^^^ 

priations     .-  ■  •  ■  • '44 
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Emplo^s^^ient  policy.-  revision  urged  by^^^^ 
^gS^S^  deficiency;  ;appn,-  Ha^^^_A_ 

Engineers    discuss    status     nil37      Header   curbini 

Reclassification    report    ^ggg 

Teamwork    in     • 

Governors  may  discuss  waterway  and  PO»"„^^3g 
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^.x...-     strike 
Railways,    electrifloatic 

Proposed    grouping . 

1930     traffic     

Rate    increases     .  .  ■ 
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Heu"r?c'k''-J.  T..  on  trial.  ..n379;  convicted  n403 
Hickories,  properties  of  varieties  com-  ^^. 
Highland   -park.  - -Mich..- -  w-a-fer    purifl-eation.^__,^ 

plant     

HIGHW.^YS 

Alabama,   and  Federal-aid    (W    S.  Keller  1 
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should   not   help    826 

Maricopa    County.    Ariz,    309    mile    road 
program    (R.    Rollins)  ...  .e879.    •882. 

el017.    •1026.   h*1048 

Materials: 

Freight    rates  lowered   in   Michigan .  .  .  n786 
High    freight    rates    in    Wisconsin    pro- 
tested      n442 

Local    report    160 

New  Jersey  freight  rates  adjusted.  ..  nl056 
Wear  tests  show  service  qualities.  .  .  .•1121 

Maximum     service     to     traflBc     dominant 
idea    in    1920    12 

Mechanical     equipment,     specialized     use 
of    (W.    F.   Welsch)     •205 

Minnesota,      maintenance      estimate      and 

progress    report    forms     ^79 

Motor    vehicle    fees n964 

Superelevated    cur\'e    practice "220 

Missouri.    Federal-aid   work   in    581 

Slate  survey  methods  and  costs.,  •es. 
(C  M.  Noble)  letter  233.  (C.  A. 
Shockley)  letter  with  editorial  com- 
ment.   353 

Moisture,  see  Highways.   Subgrades. 

Money    for.    difficulty    in     obtaining.  .  .  . 

e243.    265.    n*275 

Motor    truck    impact    tests,    report    on.. 

e534.    •.553 

Overloading     condemned     n913 

Number    in    U.    S e323.    330 

Speed   rating   and  body    weights 1022 

Moving  pictures  show  road  work.n612.  nl094 

Natl.   Highway  Traffic  Assn.   convention.  n656 

Nebraska,     grading    methods     and    costs 
(G.   E.    Johnson)     •251 

Needs      723 

New      England      Road      Builders'      Assn. 
formed     n322 

New     Hampshire,     load     limit     for     soft 
roads     e02l 

New    Jersey,    bridges,    density    of 258 

Engineers   urge  road   law   amendment, 

el94.    n237 

Labor    to   have    wages   cut    n93 

Requirements      nl42 

New    outlook    for    highway    thought.  ..  .e975 

New  York: 

Appointment  of  H.  S.  Sisson.  .  .  el46. 
(E.  Harrison)    letter  310 

Bids    n316.    n529.    n6fi0 

Contract   worth   S":.900.000  let    n834 

Knight    law     xmconstitutional n322 

Reconstruction  needed:  report  of  Com- 
missioner   Greene     269 

Nova    Scotia,    investigated    n278 

Officials,    slate,    uncertain    tenure   and   in- 
adequate compensation.  .  .e243.  265.  n*275 

Ohio: 

Bids     analyzed     n529 

Building   awaits   lower   freight   rates. nl014 

Contracts   to    be   let    n322 

Contracts    let     nl016 

Contracts   must   be  awarded   within    10 

days     nl099 

Semi-monthly  estimates  for  con- 
tractors      n835 

Oil   insulation   of   subgrades   in  California 
experiments    nil 35 

Otis,      asphaltic.     modernized     plant      to 
handle      514 

Oregon,    bids    are    80%    of    estimate.  ..  .n745 

Pavements: 

And    rail    tremor    e282.    n315 

Breaker  for  starting  water-works 
trenches      •937 

Drill,    new.    for   breaking   pavement n970 

Heavy  traffic  (E.  J.  Wulff )...  letter  352 
Names  of  types  )E.  G.  Orbcrt ).  letter  134 
On    (^'urves.     widened    by    ring    method 

(E.    H.    Stelle)     "72 

Patented,    permissible    in    Illinois n444 

Paving    blocks.     Douglas    flr a298 

Paving  contract.   Gary,   Ind.,    83%    of  es- 
timate      n745 

Pennsylvania : 

Bids    n322.  n361.   n448    n660. 

n661.    nl014 

Bonds    sell    at    par    nll42 

Contracts    let     n743.    n908 

Curves,    slate    practice    in    widening.  .. '957 

Praetie«     102 

Projects    under   way    nl008 

Replacing  noncrete  slabs  at  joints..  ^263 
State    to    open    bids    on    90    miles.  .  .  .n489 

Permanent  Internatl.  Assn.  of  Road 
Congresses,  prize  to  be  awarded  in  . 
1922      nl42 

Plans,      photogniphlng       CS.      F.      Hath- 

wftjr)      422 

Policy,    getting    together    on efi34 

Praeliee   In    various  states.  .29.    59.    102.    153 

Progress   report    forms.    Minnesota •79 

Reno  County.    Kan.  see  Highways.   Kansas 

Repair: 

Co'd    patches   with   sand   nn«atisfarlory 

in  Ohio  practice  *H.  3  Perry)  letter  '134 
Precisl  slabs  vs.  monolithic  concrete  156 
Tall-gate      measnrinE-      box      minimizes 


Paffe 

handling     h*695 

Replacing  concrete  slabs  at  joints    .  .  .  •263 
Tea  kettles  better  than  coffee  pots  for 

repairing    cracks    208 

Research     e5 

Results   of    e533.    *553 

Work     (-Highway    Engineer" )..  letter    133 
Riprap,     dry     masonry     laid     as     (F.    W. 

Epps )     h«1091 

Roller  Co.  accused  of  unfair  competition Ji322 

Rubber.    London    1120 

Rural     (book     review )      476 

Service  to  traffic  dominant  idea  in  1920.      12 
Situation    as    seething   mass    of    flux    (T. 

M.    Ripley)     letter    40 

Snow   removal    and    drift    prevention    (G. 

H.    Biles)      '230 

Soft,   see   Highways,   dirt. 

South    Carolina,    program     156 

State   department   notes    •726 

State    departments    queried    on    policy.  .  .n697 

State    officials    confer    on    policies n696 

Street    pavements,    resurfacing   brick    and 

cobble    (W.    H.    Eagle)     ^798 

Subgrades.    effect    of    capillary    moisture 

(W.    W.    McLaughlin) ^1037 

Intensive    study    planned    by    Highway 

Council      a306 

Oil     insulation     in     California     experi- 
ments     nH35 

Support  in  pavement  design    (C.  Olderi 
....•210.    e492,    •.504.     (C.    S.    Pope 
and  C.  Older)    letters  693 
Tests    of    bearing    power    of    soil    and 

other  tests   a*1131 

Under    suspicion     e880 

Superelevated      curves.      see      Highways. 

Curves. 
Surveys,    methods    and    costs   in    Missouri 

*Q8.    (C.   M.   Noble)    letter  233. 

(C.   A.    Shockley)    letter  with   editorial 
comment.    353 
Tendencies    in    design,    maintenance,    etc.. 

in    1920    12 

Tests : 

Oil    insulation    of    subgrades    in    Cali- 
fornia  experiments    nll35 

Testing    cylinders    for    Illinois    experi- 
mental   road    (H.    P.    Clemmer)  .  .  .  . 

ell02.  •1116 
Wear  tests   show   service  aualities.  .  .  . 

ell02.   •1121 

Tires,   effect   on   roads    e534.    ^553 

Townsend    bill,     see     Highways.    Federal- 
aid. 
Traffic: 

Census,     standardization     of     methods 

and    results •338.    correction    604 

National   conference    e98.    112.    nl43 

Problems,    of    state    department     (C.   J. 

Bennett)      935 

Regulation,    conference    n963.    e975 

Study  proves  two-lane  widths  sufficient 

(Prof.   A.   N.  Johnson)     ^989 

Transport     needs     723 

Wayne  County.   Mich.,   traffic... 28.    (E. 

N,    Hines)    a345 
Wear  tests  show  servtce  aualities  of  ma- 
terials     ell02,    •1121 

West   Va..    contractors    form    organization  n47 
Widths,     two-lane,     sufficient      ("Prof.     A. 

N.    Johnson)     ^989 

Wisconsin,     day-labor     construction      (W. 

C.    Buetow )     1070 

Wisconsin,    high    freight    rates    for   mate- 
rials   protested     n442 

Hirst.    A.   R..   resigns  as  stale  highway 

engineer    e243.   265.   n»275 

Patrol    maintenance    200 

Wood-block    paving    in    St.   Louis    (J.    S. 

Crandell )      •376 

Wyoming,    bonds    voted     d968 

Hines.     E.    N..     on     traffic    development     in 

WajTie    County.    Mich a345 

Hirst.     A.     R..     resignation      as     Wisconsin 

state   highway   engineer.  .  .  ,e243.    265.    n*275 
Hoboken.   N.  J.,  combination  quay  and  pier 

in    restricted   space    •1074 

Hne   Island   closes    el93 

Hogan.    J.   P.,    biography    n*357 

Holding    companies    may    be    barred    from 

Louisiana      n576 

Hole    digging    by    auger    attached    to    motor 

truck     fM.    Garlinger)     h*655 

ee    Tile. 

increase     n529 

road    practice,    book 
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Appoint-    F.    M.    Feikcr    assistant n*873 

Biography    (Kellogg),    book    review.  .  .    476 

Dinner   by   Phila.    Engineers'    Club nfi97 

Discusses    public    issues e749.    n7a7 

Estimate    of     514 

In    the   Cabinet    e363 

Meets    technical   editors    nSOl 

On    open-price    associations .  .  e922,    n968. 

nI014 
On    taking    up    slack    in    industry.  .e324.    342 

Plans     industrial    service    bureaus n789 

Represents       engineers       on        Inlnrnatl. 

Chamber     of     Commerce     committee.  .    n45 
Resigns   as   president   of    Amer.   Engineer- 
ing   Council    e6rt3.    nfiPfl 

Views    on     Government    reorganization ,  . 

e707.    731 
Horizontal   diaphragm    increanes  surge   tank 

capacity      "67 

TIorrockA,    H     E     on  creosote  treatment   for 

Douglas    fir  pipe  stoves    a297 

Horse  Heaven  Irrigation   District,  proposed.    097 
Horlon.     R.     E..     review    of    Bellasis*     Hy- 
draulics         128 
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Review     of      ■Hydraulics    ( 

Flood   Control  Project" 
Review     of     "Layout     of 


Ma 


Small     Water 


Review  of   "Rainfall   and   Runoff.   Miami 

Valley"    1044 

Hose,    water-filled,    forms  temporary   dam.h*9H 
Hotel    foundations.    Atlantic    City,    see    At- 
lantic  City. 
Houk.   I.   E..   on   effect  of  worn   runners  on 

dredge    pump    efficiency    "leo 

Houk,  I.  E..  on  tests  of  dredg"e  pump  opera- 

ation   for  hydraulic   fill •1034 

On    velocity    tests    in    hydraulic    dredge 
pipe     '18.     '169 

HOUSING 

Bank     and     insurance    co.     investigation 

denied.    New    York    n362 

Bill   revised    nl098 

British,   building   guild  system    n917 

Bureau.    Federal,    proposed    n47 

Commerce  Dept.   studies n874,    n914 

Conference  in   Washington    nl42 

Division   in    Bureau   of    Standards   recom- 
mended      nlOlO 

Famine  and  how  to  end  it.  book  review,    307 

Legislation    will   not    build    homes e578 

London.    Eng..    problem    (C.    H.    S.    Tup- 
holme  )     n614 

Louisiana   exempts   dwellings   from   taxa- 
tion     nl057 

1,250.000  houses  needed    n47 

Prague,     conditions     in Ill 

Project,    Olean.    N,   T,    (J.    Nolen) 'SO 

Report  by  Chamber   of  Commerce n787 

Tax  exemption  bill  passed  by  New  York 
aldermen     n363.    n403 

Hovey.    O.  E..   biography    n*357 

Howson.   L.   R..   on  cost-plus  contract   gives 
low   cost   on   Ashland   filters    388 

Hoxie.    F.    J.,    on    treated    lumber   for   insu- 
lating  roofs   of   moist    factories    a397 

Hudson  Bay  Ry..  no  work  this  year n530 

HllDSON    RIVER 

Bridge  and  tunnel  discussed ..  430,  n870.  e880 
Bridge,   se  Bridges,  Hudson  River. 

Channel     protection     el93 

Crossing    question    discussed    e880 

Piers,    see    New   York   City, 

HUDSON  RIVEK  VEEUCULAR  TUNNEL 

Bids    for    N,    J,    ventilating    shafts    neld 

„  up     noT^ 

Bids    on    shafts    called    for    n44S 

CoAtracts    read    May    15 562      (W 

I,    Aims    and    C.    M.    Holland)    letters    960 

Deadlock    ends     nlOll 

Engineers    dismissed   summarily  ....  e795 

„  ,.   .  n82e.    n912 

Poheies   indorsed   by   transport   interests.  n277 

Traffic    policies    endorsed     293 

Slide    vs.    trench    method 764.    e879 

Tunnels     and    bridges,     relative    merits.  .    430 
Ventilation    policies,    tests.  .  .  .497      602 
(W.   I.   Aims  and  C>  M.   Holland)    let- 
ters  960 
Watson.  Col.   G.  L..  declines  appointment 
„         ,  n870.   e88o 

Wrangle   continues    n963 

Human   engineering    (book    review) 865 

Humphrey.    R.   L.,    biography n*397 

Hunt.  A.  M..  vice-pres.  Am.  Soc.  C.  E..,n'317 
Hunter,  J.  B.  .on  Esquimau  dry  doek...,*670 
Hussey,     C.     L.,     and     others,     on     highway 

bridges    214 

Hydraulic  excavation,   see  Excavation. 
Hydraulic   fills,    see   Fills.    Earth. 

HYDRAULICS 

Calibration  of  circular  orifices  under 
high    heads    (Prof.    P.    W.   Greve)  ....      24 

Coefficients  of  discharge  for  vertical  cir- 
cular orifices    (Prof.  F.   W.    Greve)  ...      24 

Computing  waste-weir  capacity  and 
reservoir   rise    (Prof.   W.   S.   Pardee)  .  .  '114 

Horizontal  diaphragm  increases  surge 
tank     capacity     *67 

"Hydraulics  With  Working  Tables" 
(Bellasis).    review   by  R.    E.    Horton..    128 

Investigations  resumed  by  Reclamation 
Service;    summary   of   work    .  .  .  .  el45     161 

Jump,  hydraulic  (J.  A.  Wade)  ....  letter 
135.  (S.  M.  Woodward)  letter  186 
(Julian   Hinds)    letter  272 

Reclamation  Service  investigations  re- 
sumed:   summary    of    work el45.    161 

Snow  surveying  for  forecasting  of  stream 
flow    I  J.   E.   Church.   Jr.) '244.    '300 

Stream  flow  forecast  by  means  of  snow 
surveys    (J.    E.    Church.    Jr.).. '244.     '300 

Velocity     tests     in     dredge     pipe     (I      E 

Houk)     "IS,    .169 

Hydro-electric    power,    see   Water   Power 
Hydro-Elec.   Power  Commission   of   Ontario. 

proportioning    concrete   on    job    by    exact 

methods    (R,    B.    Young    and    T     V     Mc- 
Carthy)  e450.    '456.    (Prof.    G.    M. 

Williams  and  R.  G.  Young)    letters   867 

I 

I-beams-   see  Beams. 

Idaho,   license  examination   Sept.   13 nl093 

Idaho  Soc.  of  Engineers,  growth n358 


Construction    investigation     n574 

Drainage     work     33 

Highways: 

Bids    n361,  n448,   n529 

Concrete    road     building    delays     ana- 
lyzed   (A.   W.  Consoer)    644 


Page 
Contract   dates   and   peak    outputs    (B. 

Piepmeier)     el059.    '1081 

Cost   analysis  simplified  by  report    (I. 

E.     Scott)!     *118 

Legislature    to    investigate    n569 

New  concrete  slab  design.  .492.   •504.  e879 

Patented    pavements    permissible n444 

Practice     29 

Subgrade    support    in    design;     corner 

failures,   etc.    (C.  Older) ^210, 

e492,     '504,     (C,    S.    Pope    and    C. 
Older)    letters  693 
Testing-cylinders  for  experimental  road 

(H,   F.  Clemmer)     *1116 

Legislation,    new    nll38 

Water  supplies,  small,  financing  of .  .  .  .a299 
Illinois  Central  Ry..  educational  plan.  .  .  ,n612 
Illinois     River,     Health    Service     to     study 

pollution      n396 

Illinois    Soc.    of  Engineers,   meeting:    prizes 

awarded     n358 

Illuminating  Engineering  Soc.   to  meet....n570 

Immigration,     conference      n703 

Law.    new    n363.    e705.    nl013 

Status   of    eoO.    57 

Imperial   Valley,    New   River  bridge   failure 

(E,    E,    East)     '334 

Imperial     Valley     threatened     by    Colorado 

River    fioods    nl093 

Imports,    see  Trade.   Foreign. 

Income  tax  data  sought  from  contractors.  .n790 
Indicator,  electrical,  on  London  subway.  .  655 
India,     protecting    buildings    against     white 

ants      13 

Mysore    power    and    irrigation    dam     (E. 

W.    T.    Slater)     ^1107 

Public   works    (A.    W.   Robinson) .  .letter   961 

INDIANA 

Building   close   to    $2.000.000 n877 

Cities  rated  by  water  supplies e663.   686 

Conservation   Dept.   gets   money  for  engi- 
neers      n570,    n657 

County    surveyors'    pay.    bill    fixes n571 

County   surveyor    supported   in    court    de- 
Drainage,   laws  to  be  codified n571 

State    engineer    wanted    n45 

Engineering    department    bill    passed ....  n526 

Favors    interstate    harbor n526 

Highways: 

Bridge  plans,  large nl055 

Commission    changes    recommended.  .  ,n443 

Contractor  loses  in  bond  suit n744 

District    maintenance   engineers'    report 

blank     *223 

Lincoln    Highway,    ideal   section    to   be 

built     nl093 

Legislation    affects    engineers n571 

Licensing   bill    signed    n484 

Public    Service    Com,    reorganized n914 

Public    utilities     and     waterworks 510 

State    authorizes    city   manager    plan ,  ,  ,  ,  1003 

State    engineer   bill    approved    n443 

Prof.    W.   K.   Hatt    appointed.  ..  .n657, 
(W.  K.  Hatt)    letter  S25 
Indiana    Sanitary    and    Water    Supply    Assn. 

convention     n397 

Indianapolis,    filters,    fifteen    years'    opera- 

„  tion     218 

Track  elevation    will   proceed    n488 

Industrial  Court.  Kansas,  see  Kansas. 
Industrial    railways,    see    Railways.    Indus- 
trial. 
Industrial      service     bureaus     planned      by 

Hoover     n789 

Industrial     waste,     see     Sewage. 

Industry,  taking  up  slack  in   (H.  C.  Hoover) 

^     ■  e324.    342 

Information,    business,    value    of....e922, 
.,      ...  .  n968,  nl014 

Institution    01    Civil    Engineers,     move    to 

charter      n658 

Insurance    co.    investigation    by    Lockwood 

committee   denied    n362 

Interior   waters,    conference  on    !  !n964 

Internatl.     Assn.    of     Road    Congresses      no 

prospect    of    joining    n316 

Internatl,  Boundary  Commission,  Col,  E,  L, 

Jones    appointed    n486 

Internatl.    Chamber    of    Commerce.    Hoover 

represents    engineers    on    committee  n45 

To    hear    building    problem     n701 

Internatl.  Motor  Co.   new  crane n*489 

International   Railway  Congress   on  pre-war 

.,    liasis n965 

International   technical   meetings elOfiO 

INTERSTATE    COMMERCE    COMMISSION 

Authorizes    two    short    lines     n739 

Engineer     for     e409 

Issues    four    valuations    .'.'.'.*  .'n658 

Esch.   J.   J.,    new   member    .'.  *n739 

May   not   abandon   line,    contended !n912 

New  members  confirmed    n829 

Nominations      .  .  . []  n484 

Interstate   drainage   case   in    Supreme   Court 
....            .  „.  nl87.  n830 
Interstate    water   conflicts    and   possible    so- 
lution  157.     (J.    C.    Trautwinel 

letter,    with   editorial   comment,    274     (C 
E.   Grunsky   and  others)    755 

Investigations.    Government e975.    nl014 

Iowa,   highways,    concrete,    tamped-in    wear- 
ing  course    703 

No   need    to    curtail    work    (A.   P.    Mun- 

„,  sen) . letter    391 

Stockpiles  on  subgrade  prohibited 248 

Iowa     Engineering     Soc.     investigates     engi- 
neers'   incomes     ^387 

Meeting !nl87 

Iron     and      steel      founding,      textbook      on 
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cuimericai       i\ji.  .    o.      r4icKerson       ana 

others) letter  273.  n277.    (G.   B. 

Ashcroft)    386,    556.   letter   606,    e977, 
•994 

California,    area    386 

Canal    linings,     freeboard    allowance    for 

(C.  P.   Dunn)    •ise 

Colorado    River    problems    862 

Columbia  Basin  project,  board  finds  cost 

estimates   low    733 

Surveys    continue    nll36 

Dam.  earth  fill,  with  novel  details   (C.  V. 

Mann)     ^1030 

Dams,  sheer'boards  used  in  building  hy- 
draulic   fill   dam    ^291 

Ditch  design  for  silt  prevention    647 

Duty   of   water    (J  T.   Kingdon ) 546 

Excavation,  closed-drain,  done  by  drag- 
line   (J.   D.   Hays)     h^523 

Horse    Heaven    district,    proposed 997 

Interstate    conflicts   and   possible   solution 

(R.   I.   Meeker) 157.    (J.   C. 

Trautwine)    letter   with    editorial   com- 
ment)  074.    (C.  E.  Grimsky  and  others)    755 
Madera  project,   see  Madera. 
Marshall  plan,  see  above,  Irrigation.  All- 
California   plan. 

Moss,    eradication    from    canals 103 

Mysore.   India,  power  and  irrigation   dam 

(E.   W.   T.   Slater)    •IIO? 

Nile  River,  allocation  of  water  between 
Egypt  and  Sudan 679.  (book  re- 
views)  689 

Oregon    congress    nl88 

Pumps,    increase    in   area    served   by     San 

Joaquin   Valley    1116 

Reservoirs,    see  Reservoirs. 

Return  water  pumped  300   It 887 

Siphon,  inverted,  ends  in  riser  on  bridge 

pier •562.     (E.    H.    Tashjian) 

letter   •780 
Utah    storage    commission    appointed.  .  .  .n873 
"^  ^       needed  for.  rather  than  for  power. n914 


(Osann).    review   by   Dr.    R.    Moldenke..    307 

and   steel   situation    (A.   I.  Findley)  .  .  n400       holes    in    beami 
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Jacks,  pivoted,  to  prevent  rotation  of  tun- 
nel    shields     •SDS 

Jacob.    C.    C.    on   reservoir   capacity   curves 

without     topographic     survey ^948 

Jamaica  Bay  plans  approved  by  New  York 

,  City     n915 

Jamestown.    N.    Y.,    municipal    milk    plant 

delayed    253 

Japan,   and   cities,   population    497 

Concrete    wireless   tower  672   ft.  high...  "847 

Railways    in    848 

Jenks.  H.  N.,  on  investigation  of  per- 
forated-pipe filler  under-drains.  Sacra- 
mento.  Cal el45.    '162.    (W.  Gore. 

H.    N.    Jenks   and    P.    Hansen)    letters    735 
Jersey   City,    N.    J.,    engineer    board    recom- 
mends plans  for    "l?? 

Objects      to      early      creation      of      port 

authority     n395 

Pennsylvania    R.R.    to    tear    down    train- 

shed    .     nll36 

Prize    fight    stadium,    construction 

ell02.    '1113 

Jetties,   properly  constructed    138 

Johnson.    Prof.    A.    N..    on    two-lane    road 

widths     •gsg 

Johnson,    E.    O..    on   paint    values,    diagram 

for     .eoi 

Johnson.    G.    E..    on    road    grading   methods 

and    costs    in    Nebraska 'ZSl 

On  submerged  gravel  pumped   to   screens 

for   road    work    h'781 

Joint  Committee  reports    ellOl 

Joints     in     concrete     structures     sealed     by 

new    stop-water     *68X 

Jones.  Col.  E.  L.,  on  boundary  commission .n485 
Journal  of  Electricity  dines  Western  leaders 

of    industry     nl88 

Enlarges   scope    n277 

Junkins.  S.  E.  Co.,  Ltd..  staff  of.  on  lining 
Selkirk    tunnel     •418 


Kankakee    River    control    656 

Drainage    board    created    n398 

KANSAS 

Court  of  Industrial  Relations  says  skilled 

help   should  be  helped    n47,   e49 

Governor  Allen   for  state-made  cement.  .    266 
Highways: 

Brick,    machine   tamped  base   required.    259 

Highway   bridge   conditions    308 

Monolithic   brick    road   built    of    fine    ag- 
gregate    (W.    M.    Watson) •25,    259 

Kansas  City.   Mo.,    city-owned   utility  bonds 

outside    debt    limit    175 

To    have    new    water    commission n914 

Water  works.   $18,000,000  extensions  ad- 
vised         n44 

Copper    sulphate    for    cleaning    walls.  .    223 

Main  cleaning    (C.  S.  Foreman) al040 

Water  supply,  report  on    499 

Metered    nll36 

Kansas    City    Southern    R.R...  valuation    re- 
port     686.    (S.  W.  Moore)    e796    818 

Kansas   Engineering  Soc.   annual  convention   n44 
Keefer.    C.    E..    and   M.   J.    Rurak.    on    sani- 
tary   lateral     sewers    and    house    connec- 

nections     564 

Keith.    F.    S..    on   engineering   legislation    in 

Canada      21 

Kenova  Bridge,    see   Bridges. 

Kentucky    &   Tennessee  Ry.   to  build   sptir..n739 
Kercher.  H..  on  diagram  for  effect  of  flange 
!._,._    ._    .,  ^^^    channels....' *790 


•Illustrated  ;  e,  editorials  ;  h,  hints  ;  n,  new.s  notes  ;  a.  abstracts 
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Keyes.    H.    E..     on    6-year    comparison    of 
building   material   costs    n*446 

Kimball    D,   S..   nominated  for   president  A. 

S.    M.    E nl094 

On  industrial  opDortunity  of   Fed.  Amer. 
Engineering    Societies    728 

King.    W.    B..    on    minimizing    risk   in    con- 
tracting         237 

Kingdon,   J.   T..    on   duty   of   water   in   irri- 
gation          546 

Kirchoffer.    W.    G..    on    air-lift    removal    of 
sludge   from    sewage   tanks '903 

Knight    law.    New    York,    unconstitutional. n322 

Knott.     G.     L..     on     waterproofing     vertical 
lift    well    h'607 

Knott.   V.   P.,   resigns   as  Arkansas  highway 
engineer      nl092 


slack     times,     says 


LABOR 

Aid    skilled    help 

Kansas     court      n47 

"Bill  of  rights"  by  Federation  of  Labor.  e365 
Boston    builders    break    with    union    em- 
ployees      n530 

Boston   labor  enters  contracting  field.... n489 

Boycott,    secondary,    held   illegal e49 

Bricklayers,    British,    output    of n745 

Chicago,     demand    pay     increases n94 

Efficiency    commended    by    employers .. n323 
British,   see  also  Labor,   Strikes. 
British,    highway    work   aids    unemployed     67 

Wage    conditions     n744 

British,   London   builders   initiate  dilution 

plan    nl099 

Building  trades; 

Construction     industry      225 

Cost  per  output   hour  in  building    (F. 

E.    Barnes)     e880.    888 

Harrisburg,     Pa.,     mechanics     ask     in- 
crease       n530 

London    employees    agree    to    increase 

output     n744 

Metal    sash    and    door    work    allocated 

by    national     board     n575 

Newark.  N.  J.,   dispute  settled    n322 

New   York   State,    conditions   and   sup- 
ply     n789 

Open-shop    plan    gains    in   building    in- 
dustry      nlOlS 

Relations     225 

San  Francisco  building  disputes  settled 

by    arbitration     n239 

San  Francisco,  builders  lockout  unions. n970 

Situation.     April n702 

Union    schedules    and    building    opera- 
tions    (W.    J.    Barney)     886 

Wage     adjustments     nl098.   nll40 

Wage   controversies    n660.    nl056 

Wage    differential    nl098 

Wage    situation    n702.    n745,    n876 

Wages   in   various   countries    nll41 

Wages  lower  in  San  Francisco    n660 

Camp    commissaries    h42 

Colorado  Fuel  &  Iron  Co.  employes  1000 

more    men     n488 

Dilution  plan,  English    nl099 

Hetch    Hetchy    tunnel    work    now    open- 
shop     n657 

"Labor's   Crisis"    (Mendelsohn)    book   re- 
view      308 

Leaders    indicted.    Chicago     nlOl 

Lumber  industry,  Norhwest,  conditions. ..no75 
New    Jersey    highway,     to     have     wages 

cut    ■ "93 

Packing  industry,  strike  averted  by  wage  _ 

cut    agreement     "**A , 

Pan-American    conference    n94 

Prevailing   rate   of    wages   ordinance.    St. 

Louis    repealed    n3-l 

■Railway  Board  decides   to  abolish   agree- 
ment      6664 

•Railway,  conference  in  wage  dispute.  .  .  1*89 

Move  to   scale  down   wages    l??!? 

National    agreements   relief    from.  .  .  .ellOl 
Railway  wages  upsetting  to  industry.  .e32^ 

Track,    problem    of    e449.    e623 

Unemployment      ^  ■  •  •  -^.^ 

Unions  charge  neglect  in  research    .  .  .n74U 
Wage  regulations,  practical  details  .  .  .    631 

Working    agreements    with    *S?i 

"Rates  and  conditions.  April "SiS 

May    n78H 

Shop  council  plan.  Chicago  gas  company  n47 
St.  Paul  bodies  plan  to  enter  contracting. nD74 
Steel      Corporation,       twelve-hour      day.  _ 

seven-day    week    to    go "-or 

Wages    reduced     eivo 

Boston    building    trades    .  .  .  ■  • -"191.    nfllS 
British   coal   mine   strike.  ..  .20.    eOiJ. 

e664.  n743 
Building    trades,    after    proposed    wage 
cuts 


Page 

Builders  oppose  wage  cut    nl90 

Building  industry 

n362,  n448,  n575,  n745,  n835,  nl098 

Cutting  wages  to  fit  living  cost el061 

Deflation    in    wages     e53.3 

Factory   wages  decrease nll40 

Montreal    building    trades,    wages    drop 

10  %      n489 

New  Jersey  highway    n93 

Production   vs.    wage    cutting    el061 

Railway    Labor    Board    opposes    wage 

cut     n321 

Railway,  move  to  scale  down  wages.  .n279 
Seattle   announces  20%    wage   cut....n321 

Shipyards,    due   Apr.    1 n448 

Steel     Corporation     e796 

Steel  trade  adjustments nl057 

Working  week   shortened,   production  de- 
creases       n362 

Youngstown.    Ohio,    builders    plan    wage 

cut    n530 

Lagging   tool,    a   good    h869 

Lake  Erie,  sanitary  survey  opposite  Cleve- 
land   (J.   W.   Ellms) al039 

Lake  Michigan,  water  filtration  near  Chi- 
cago          730 

Land,  computation  of  area  in  acres   (H.  N. 

Bradstreet)      804 

Landscape    gardening     (book    review) 865 

Lake  Charles.   La.,   city  planning    176 

Lake     Washington     ship     canal,      widening 

urged    n277 

Lamon.    J.    C.    on    reclaiming   hollow    drill 

steel     h"607 

Langelier.  Prof.  W.  F.,  on  coagulation  of 
water  with  alum  by  prolonged  agita- 
tion      e921.    '924 

Lanterns,  signal,  painted  to  decrease  theft  h354 

Lath,    metal,    tests    *^0 

Weights,     reduction     in     number     recom- 
mended     nl057 

Lawrence.  W.  C.  on  tastes  and  odors.  Cleve- 
land  water   supply al039 

Lead.    red.   in   paint    (book   re\'iew) 864 

Lead,    white,    in    paint    126 

LEGISLATION 

Army  highway  equipment,  to  go  to  states 

under    Reavis    bill     n318 

Bridge    bills    before   Congress     n316 

Builders,     bill     to     register.     New     York 

City     n444 

Building    and    housing    bureau.    Federal, 

Calder    bill     n47 

California,    gasoline    tax   proposed nD69 

Canada,     engineering    legislation     (F.     S. 

Keith)      31 

Colorado    River  compact   proposed    ....  nl096 
(Contractors,  relief  for  contractors  operat- 
ing under    Supervising   Architect    .  .  .  .n323 

Department  of  Mines  proposed    nl094 

Garbage    and    sewage,    vicious    legislation 

on      e705 

Gasoline  tax.  California,  proposed    n569 

Grade  crossing  bill.   Pennsylvania,   vetoed. 

nl095 


.n835 


Marine    •.■.•.■.■.■.■.■.■.■.■.■.■ ;,•;•■»•• -"T?" 

Tug  strike  in  New  York  called  on.  .  .no74 

■Unemployment:  ,  *rt,  . 

British,    least    in   building   trades.  ..  .nioij 

Chicago  union  men  idle    .....  .n~<B 

Canada,      public      works      construction 

asked    as    relief    ■■■■■■. "i?? 

City  work  for  unemployed  ■.■■■,■■■■ -^X*} 
Insurance,  proposed  Wisconsin  law..nJ^i 
Metal    trades   reopen   shops. 

Number    decreases    

creases   n  1 0 1 4 
Now  and  in  1920    ........ 

Toledo   emergency   fund    .  .  . 

Union,   a   tax  on   construction 

Wages  and  cost  of   living.  .  .  . 

Wage  reductions: 

Adjustments    affect    ...»..,    _ 

Bethleh.  m    shipyards    odO. 

Bethlehem    Steel    Co. :  ■  .11  "*'' 

Birmingham.   Ala.,  carpenters  cut   '>'^_.,„ 

wages     ""30 

•lUustratod 


. . n382 


n239 

.'.eb76.   991 
n'1055 


any    Industries.  .nl91 


Highway  (see  also  Highways.  Federal- 
aid)  humps  at  railway  crossings  pro- 
posed   in    Tennessee    '356 

Housing,    bill    for    study    introduced... 

n874,  n914 

Bill   revised    nl098 

Division    in    Bureau   of   Standards   rec- 
ommended     h^"i9 

Illinois,    new    "llgS 

Illinois-Indiana  harbor    no36 

Immigration,    see   Immigration. 

Indiana,    affects   engineers    no71 

Bill  fixes  county  surveyors'  pay.  ....  -nS?! 
Engineering    department    bill    passed.  .no26 
Highway    commission    changes    recom- 
mended      "'JiS 

State  engineer  bill  approved n44.J 

Knight  law.  New  York,  unconstitutional  n333 
Licensing,    see    Engineers.    Licensing. 
Louisiana  exempts   dwellings   from   taxa- 
tion     .■  ■    nlOgi 

Louisiana,  may  bar  holding  companies ..  n578 

Lumber,  dressed,  tax  opposed nl067 

Maine,  proposed  state  water  power  con- 
trol      nail 

Metering  of   Government   water  proposed  343 

Michigan    port   bill    fails... n831 

Michigan    port   district,   bill    passed.  ..  .nl094 

Minnesota,    motor   vehicle   fees n904 

Missouri     franchise     tax     law     constitu- 

tional      n830 

Muscle  Shoals  dam  appropriation  killed  n441 
New  Jersey,   bill   to   license  builders.  ..  .n530 
Building    investigation    authorised.  ..  .n574 
New    York     Donnelly    law    called    uncon- 
stitutional       -  •  •   "Jsg 

Water   power    •  ■  ■  .o537.  n7.J8 

New  York -New  Jersey  Port  Commission 
bill,    see    New    York-New    Jersey    Port 

Ohio    River   bridge,    at  Evansville.   Ind     .    n91 
Pavements,    patented,    permissible    in   Illl- 

Potomac'  River,   see  Potomac  River. 
Prevailing    rate   of    wages    ordinance.    St. 

Louis,    repealed     ■ 

Railroad,     hill    for    partial     payments    of 

railroads     signed .     ..e364.    nSOfl 

InvestlB.ition.    Senate    resolution    fijr,  ,n.39 

^"^lu.•^linn     additional  81,000,000  for,,n39fl 

Recliim.-ilinn    bill    progresses nV.'B"'!?S'r 

Rivers   nil. I   harbors  law ,  ,  .n395,   4H.> 

San    Fr,iivis»o   w,ilerfront   hill   falls n831 

Smont  Renvis    resolulinn     for    survey    of 

Government    departments     i- •  v.;.' •.  ' '" 
Survey,    topographic,    of   U.    9.    bill    '"' 

completion      J    ■.,■■,      ^ 

Tennessee,    sanitary    enilneering    depart- 

ment    proposed "^•' 

Uniform    vehicle   law,    <"">'"'-"^gg°\i^    „n3 


.  n321 


Page 
United   States  Civil  Engineer,   bill  creates 

office     n874 

Unemployment    insurance,    proposed    Wis- 
consin   law    n321 

Valuation,   see  Railways.   "V^aluation, 
Washington,   D.  C„    water  supply,   appro- 
priation   for   conduit    nl095 

Waste    elimination,    commission.    Federal, 

proposed    nl094 

Water-power    act     eo 

National   parks  excluded    n442 

Leixoes,    see    Portugal. 

LEnlant.    P.    C,    tribute    to 649 

Lenth,  G.  C.  D..  on  pneumatic  hand  shovels 

hasten     tunnel     excavation •500, 

see   also    •986. 

Lethbridge.    Alta..    to    have    manager n44 

Levee  settlement  causes  seepage  under 
pump   house    •814 

Levy,  A.  G.,  on  rate  of  solution  of  suluhate 
of  aluminum    al039 

Libraries,    special,    needed    (K,    C,    Walker) 

letter  392 

Library  of  Congress,  contents    305 

Licensing  of  engineers,  see  Engineers, 
Licensing, 

"Lighthouses"  for  British  roads 1033 

Lincoln,  Neb.,  sewage  works  for  city  and 
suburbs     •221 

Lincoln    Highway    completely    marked 380 

Road    types    499 

Lincoln  Memorial,  Washington,  D,  C.  ap- 
proaches   must   be    underpinned n275 

Lippincott.  J.  B..  on  interstate  water  con- 
flicts          755 

Lipps.  W.  F.,  new  chairman  Chicago  ter- 
minal   commission     n446 

Lockwood  investigation,  see  New  York 
C^ity,    building   graft   scandal. 

Locomotives,    see    Railways.    Locomotives. 

Loess,  sliding,  held  by  inclined  wall  braced 
by  struts    '906 

Log-flume  engineering  (V.  K.  Woods) 
e747,    •768.    correction.    935. 

Logging  railroad.  Pacific  Coast,  contracts 
to    be    let    n969 

Logs,    see  Lumber. 

LONDON 

Builders  initiate  labor  dilution  plan.  . .  .nl099 
Building  employees  agree  to  increase  out- 
put       n744 

Concrete     roads      1073 

Housing  problem    (C.  H.  S.  Tupholme) .  .n614 

Municipal    supply   scheme    n917 

Pavement    rule    764 

Rubber   pa^-ing    1120 

Subway,    electrical    indicator 655 

Traffic,    bill     for    regulating nll37 

Water   supply,    large   loan    for   extensions 

proposed     "^^*^I 

Waterloo    Station,    enlarged     ^426 

Long  Beach.  Cal,.  failure  of  steel  truss  sup- 
port     wrecks      concrete      dome      (E,      R. 

Bowen) e281.      •294,      (J.     T.     N. 

Hovt)    letter   479,     (F.    A.    Johnson    and 
H.  W.  Bolin)    letter  479. 

LOS  ANGELES 

Bond  issue  for  sewers  loses nl057 

Building    activity    n835 

Crowded    (F.   C.    Wight) 56 

Earthquake   causes   surge    in   sewer 60 

Harbor,   long  concrete  piles  built  up  with 

cement    gun     ^420 

Hill  St.  Bldg..  large  timber  frame  to  sup- 
port    concrete     truss     forms      (R.     C. 

Mitchell)      •380 

Sewage    Disposal   Commission,    findings.  .  Ill . 
Sewers,    new    ocean    outfall    and    screens 

•331.  n484.    n784 
Terminal    plan    ordered    n829 

Louisiana,      holding      companies      may      be 

barred     J^5  J" 

Tax  exemption  for  dwellings nl05< 

Louisville    &    Nashville    R.R,.    Gulf    Coast 

bridges    ordered    rebuilt     "i'*S 

Railroad   opposes    order    n610 

Lounsbury,  W,  C  and  A,  W,  Fowler,  on 
water  waste  prevention  in  Superior, 
Wis 'isi 

Louvain  reconstruction  begun  by  American 
architects     n531 

LUMIIER.  see  also  WOOD 

Consumption,   per  capita    546 

Costs      current     nl014 

Exporters   ask  standard   contract    form,,n322 

Loailed  on   trucks,   simple  method h^l37 

Log    rules    found    inaccurate    1006 

Logtlume     engineering     IV.     K.     Woods) 

e747.  •768.  correction  936. 

Northwest,    conditions    

ni>75,    744,    n786,    n8.35,    n970 
Onlers  and  shipments  greater  than  cut,,n448 

Prices    before    and   since   war n743 

Proiluclion.    etc,    half    normal    n2.19 

S,iviiiff.    prizes    offered     nl013 

Southern  i»ine.   million-foot  order  closed. n746 

Tax   on   dressed  lumber  opposed nlor»7 

Wcl  .oast   production nior.7 

West    C.i.ist     production nl  1411 

West    Coast    Lumbermen's    Assn.   cited .  .nior,". 

Western,  movement  to  Eastern  ports. ..  .n918 

Luten   falsework   patent  suit  dismissed ....  n830 

Lyons   fair,  dale  fixed    nll38 

M 

MacCrea.    D     A  .    on    road    construction    in 

Arkansas    cypress    bottoms    •19i 

MacDonal<L  T.   H  ,   testifies  on   Federal  aid.  n9fl:! 

Machine  shops.  Samson  Tractor  Co  .  Janes- 

,     ville    Wis 'Tie 


e.  editorlata:  h.  hin' 
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MaoElwee.  R.  S..  on  engineer  in  foreigii 
trade     959 

Machinery,     construction,     attention    to.  .  .  .e879 

Road,  exports  of 501.   n744 

Value  of  output.    1919.  S186.000.000.  .nll41 

Machines   vs.   manual   labor e491.    •508 

Maokall.  J.  N..  and  others,  on  hig-hway 
bridges      214 

Madera  irrigation   project,    plans  for nl41 

Madison,  Wis.,  water  tank  of  water-works, 
condition  after  30  years*  service  (W.  E. 
Miller)      •548 

Mails.  Hayti-Santo  Domingo,  carried  by 
airplane      596 

Maine,  proposed  state  water  power  control.  n571 

Malaria,   road  work   should  not  help 836 

Manchester.  N.  H.,  builds   three   schools.  .  .n569 

Manitoba  railway,  survey  for  new  line 
begun     n236 

Mann,  C.  V.,  on  earth  fill  irrigation  dam 
with  novel  details »1030 

Manual   labor   vs.    machines e491.    *d08 

Map.    relief   map  of  U.   S..   new 689 

Mare  Island  Navy  Yard,    chance   for e975 

Maricopa   County.    Ariz.,    considers  building 

cement    plant     n918 

309-mile     road     program      (R.     Rollins). 

e879.    •883.   el017,    '1036,   h'1048 

Marine  borers,   see  Teredos. 

Marine    Equipment   Mfrs.    Assn.    organized. n331 

Marine    strike    n790 

Markwardt,  L.  J.,  on  million-pound  test- 
ing machine.  Forest  Products  Labora- 
tory          •SI 

Marshall   irrigation   plan,    see   California. 

Marshall,  L.  A.,  on  rate  of  solution  of 
aluminum   sulphate al039 

Maryland   motor  vehicle   law.   enforcement . 

e665.    "666 

Maryland  Univ.,  College  of  Engineering 
reorganization     n613 

Masonry,    mortar    stains    on.    prevention.  .  .    954 

Masonry  structure,  large,  Mysore  power  and 
irrigation   dam    (E.  W.   T.   Slater)     ....•1107 

Masonry    structures    (book   review) 691 

Mass.  Inst.  Technology,  Dr.  Nichols, 
new    president     n739 

Materials,    see   Construction,    Materials. 

Mathematical  forms,  plea  for    (J.  A.  Kitts) 

letter  41 

Matte,  J.  Jr..  on  construction  details. 
General   Motors  building.    Detroit    •634 

Maywood,  III.,  almost  scored  typhoid  epi- 
demic   (H.    F.   Ferguson) letter    310 

McAlpin.    G.    W.,    on    anchored    barge    and 
timber      speeds      hold      cofferdam      in 

swift    water     h481 

On    timber   boiler-stack    support    for   tem- 
porary   set-ups     h*533 

McCarthy.  T.  V..  and  R.  B.  Young,  on  pro- 
portioning    concrete     on     job     by     exact 

methods e450,    •456.    (Prof.   G.   M. 

WilUams   and  R.   G.   Young)    letter   867 

McClellan.  Dr.  W..  president  A.  I.  E.  E..  .nlOlO 

McClintic-Marshall  Construction  Co., 
Panama    lock    gate   claim    settled    n448 

McConnell.    I.    W.,    biography    n«357 

MeCurdy,  F.  A.,  on  use  of  mucilage  instead 
of   thumb    tacks    1077 

McCurdy.  H.  S.  R..  on  dragline  excavator 
at   Englewood  dam    'eOS 

McGee.    H.    G.,    on    economics    of    highway 

improvements      'SIC 

McLaughlin.    W.   W..    on   capillary   moisture 

and  effect  on  subgrades •1037 

Medough.    F.    W.,    on    excluding    air    from 

pitometer    piping      ^605 

Meeker,  R.  I,,  on  interstate  water  con- 
flicts  157.     (J.    C.    Trautwine) 

letter,     with     editorial     comment ) ,     374. 
)C.    E.   Grunsky   and   others)    755 

Mellon.  Sec,   suggests   tax  revisions    n789 

Memphis.    Tenn..    auditorium,    work   begun.  n969 

City    recotrnizes    engineers e706.     (A. 

L.  Dabnev)    letter  734.    (W.  E.  Brown) 
letter  900 

Merriam.  J.  H.,  on  construction  of  sub- 
structure.   Platte    River   bridge ^1078 

Metal    lath,    see    Lath,    metal. 

Metal  sash  and  door  work  allocated  by 
national    board     n575 

Metals,  base,   lead  in   value,   with  cement.  .      63 

Metal   trades   reopen    shops    n363 

Meter,   flow,    see  Recorder. 

Meters,   water,  see  Water  Supply,   Meters. 

Mexico,  railways,  life  of  ties  and  tim- 
Isers      234 

Miami  Beach.  Fla..  recognizes  engineers 
(W.   E.   Brown)     letter  909 

MIAMI    FLOOD    PROTECTION    WORK 

Dayton    arch  bridge   pier  split   and  listed. 

•364,    511 
Another   bridge    in    danger    n524 

Dragline    excavator    at     Englewood    dam 

(H.    S.    R.    McCurdy)     "603 

Dredge    pump    efficiency,    effect    of    worn 

runners    (I.    E.    Houk)     *169 

Dredge  pump  operation  for  hydraulic  fill 

(I.   E.    Houk) •1034 

Hydraulic      fill      at      Germantown      Dam. 
method    of    capping    *24S 

Hydraulic-jump    pools     ; *764 

"Hydraulics     of      the     Project"      (Wood- 
ward),  review  by  R.  E.  Horlon 690 

Monuments,    concrete,     for    property     (C. 
S.     Bennett)      '806 

"Rainfall    and    Runoff   in    Miami    Valley'' 
(Houk).  book  review  by  R.  E.  Horton  1044 

Velocity    tests    in    hydraulic    dredge    pipe 

(I.    E.    Houk)     *18.    'leg 

Michigan,   engineers  want  state  aid  for  col- 
leges      n27S 

Freight  rates  on  road   materials  lowered. n7Sfi 

Port    bill    fails n831 

Port  district,  bill   passed    nl094 


Paee 
Michigan    Engineering    Society    convention .  n378 

Michigan     Univ.,    highway    courses n93 

Military  Academy,  see  West  Point. 

Milk   pan  used  for  flood-light  reflector.  .  .h*137 

Milk    plant,    municipal,    at    Jamestown,    N. 

Y..    delayed    253 

Miller.    E.    B..    on    employment    service    of 

A.   A.  E 66 

Miller.   Gov.  N.  E..  New  York,   wants  state 

water  power  control    n483.    no27 

Miller.  W.  E..  on  conditions  of  water  tank, 

Madison.   Wis.,    after   30   years'   service.  . '548 
Milwaukee,   water-filtration   problem.  .604.   n698 

Sewage    disposal    plant    foundation,    bids 
received    nl056 

Water   supply,    filters   urged nll38 

Mines,    equipment    and    practice,    standardi- 
zation   conference    n378 

Department    proposed     nl094 

Shaft   sinking  by   bucket  and  trolley    (B. 

G.    Best)     ; h^963 

Minneapolis   to   make   zone   rules n740 

Minneapolis.  St.  Paul  and  Sault  Ste.  Marie. 

unusual  trestle   filling  methods •133 

MINNESOTA 

Highways: 

Maintenance  estimate  and  progress  re- 
port   forms     ^79 

Motor  vehicle  fees    n964 

Superelevated    curve    practice •330 

Licensing    bill    nl43.    n783 

Societies    form    federation    n483 

Minnesota-Dakota     drainage     case     in     Su- 
preme   Court    nl87.    n830 

Minnesota     Valley     Drainage     and    Conser- 
vancy   District    formed     n831 

Mississippi   River  bridge  at  St  Paul,   bonds 

approved      n913 

Mississippi      Valley     Assn.      conference     on 

drainage,    etc n45 

Missouri    franchise   tax    law    constitutional. n830 

Missouri,     highways.     Federal-aid 581 

State  survey  methods  and  costs.. '•68, 
(C.  M.  Noble  I  letter  333,  (C.  A. 
Shockley)  letter,  with  editorial  com- 
ment,    353 

State    authorizes   city    manager   plan....  1003 
Mitchell.    R.   C,    on    large   timber   frame   to 

support  concrete  truss   forms    'SSO 

Molasses  tank   collapse.   Boston,   see  Boston. 
Moldenke,     Dr.     R..     review     of     "Lehrbuch 

der    Eisen-   und   Stahlgiesserei" 307 

Montreal  building   trades,   wages  drop  10%  .n489 

City   retains   mayor-annd-council   charter.    934 
Monuments,  concrete,  Miami  District   (C.  S. 

Bennett )      ^806 

Moore.   E.   H..   protest  against   appointment. 

n740.    personal    note    573 

Moore.    L.    E..     on     strengthening    highway 

bridges     e580 

Moore.   O.  L..   on  modified  Vicat   apparatus 

for  study  of   setting  time  of  cement.  .  .  ,    '70 
Moore.    S.   W..    on   analysis   of   Kansas   City 

Southern    valuation    e796.    818 

Moran,     D,     E..     on     distribxition     of     soil 

pressure    as    related    to    foundations.... 

e363,   -366 

Moran.   J.,   prison    term    nl098 

Moi-se.   R.   B.,  and   A.   Wolman.   on   meeting 

water-supply  and  sewerage  costs.  .  .e931.   944 
Morgan.    A.  E.,  see  Antioch   plan. 
Morse.    R.   B.,    on   state  vs.   local   viewpoint 

on   filter  plant  control al040 

Mortar   stains   on   masonry,    prevention.  .  .  .    954 
Mosquitoes,    road    work    should    not    help..    836 

MOTOR    VEHICLES 

And   industrial  railway   on   road   job    (H. 

E.    Breed)     •389 

Auto    body    building    plant,    oversize  con- 
struction     e49.    •83 

Autos,    parked,    fire    danger    in     313 

Auto  shipments,  April.  1930  and  1931.. n917 
Bus  successful  on  short  line  railroad.  .  .  .  ^648 
Concrete  mixing  plant  on  motor  truck. h^394 
Connecticut   plans  increase  in   license   tax  n44 

Drivers,    safety   lessons   for    372 

Fees.    Minnesota    n964 

Freight    transfer  by  trucks   on  European 

railroads      •954 

Gasoline    tax     685 

Impact  on  roads,   report  on e534,    •553 

Load    limit    for    soft    roads.    New    Hamp- 
shire      e631 

Operation    costs,    effect   on   highway  loca- 
tion  and  grade  design    (W.  G.  Harger)*301 

Overloading    condemned     n913 

Radio    sigijals.    transcontinental,    in    mov- 
ing   aulos    643 

Registration     e333,     330 

Regulatory    law.     enforcement    in     Mary- 
land  e665.    •666.     (C.    J.    Ben- 

lett    and    others)    733 
Research    department    organized    by    Soc. 

r>f    A')tomf>'ive  -Engineers    n570 

^'  '"-"■  -  ''■'  lf>30  (A.  P.  Anderson)..  683 
Ti  ivnred   (J.  H.  Wilkes)  .  letter  41 

Ti!         :'.,', I.    subgrade   truck nl015 

T'.ii'i        iMiis    4-in.    gun    '2o    miles    per 

hour    993 

Tractor  speeds  delivery  on  hauling  job..  •853 
Tractor-trailer       freight       transfer.        St. 

Louis,    Mo "853 

Trailers     in     municipal     service     (H.    W 

Perry)      "374 

Ti'uck.    all-steel,    for   heavy-duty    transfer 

work    CD.   H.   Fleming)     h^o67 

Truck  body  kept  clean  by  use  of  canvas 

f-arpet      370 

Truck      speed     rating     and     standard 

body  weight  allowances 1033 

Moving,    building,    see    Buildings. 

Moving  pictures  show  road  work...n613.  nl094 

Muck  cars,   "home-made"  foot  brake  for.h^ll34 


Pase 
Mud   balls    in    filters,    piping   rearrangement 

as    cure    (H.    W.    Blaisdell)     •234 

Mullen.  J.  P..  on  pile  load  based  on  pene- 
tration   in    redriving  •344 

Municipal     government,     ownership,     etc.. 

see    Cities. 
Muscle    Shoals,    Wilson    Dam    appropriation 
held     up n47.     approved     by     Sen- 
ate. n375;  killed,  n441 

Monthly    suppers    stimulate    spirit ....  h567 
Plant   and   construction    e533.    ^536 

N 

Narrows,  New  York  City,  borings  for 
tunnel n316 

Nashville.  Term.,  engineers  to  advise  on  new 
Rail  and  water  terminal •766 

Nashua.  N.  H.,  Mfg.  Co..  Jackson  Mills, 
rebuilding     water-power     plant      (E.     H. 

Swett  (    •loes 

city   charter n44 

Nashville.    Chattanooga    and    St.    Louis    Ry. 

proposes  highway  humps  at  crossings.  ..  •356 

Nasmyth,    J.,    autobiography 474 

Natl.   Academy   of   Sciences.   Washington,   to 

have    new    home 230^ 

Natl.  Assn.  of  Purchasing  Agents  seeks  safe 

contract  form n487 

Natl.  Assn.  of  Railroad  Tie  Producers  adopt 

standards    n318 

Natl.  Board  of  Jurisdictional  Awards  Allo- 
cates metal  sash  and  door  work n57» 

Natl.    Building    and    Construction    Congress. 

New   York   branch   organized n339. 

nominating  committee  named.  n333.  n703 

Natl.    Civic    Federation    meeting .nl88 

Natl.  Conference  on  City  Planning n873 

Natl.  Congress  of  Building  and  Construction 

Industries   studies   costs el017 

Natl.    Construction    Conference    urges    price 

deflation    n447.  n877 

Natl-    Drainage    Congress,    conference    to    be 

held    -.  .  .    n45 

Natl.  Elec.  Light  Assn..  Bump,  M,  R.,  new 

president     nl093 

Natl.  Highway  Traffic  Assn.  convention.  .  .n656 
Natl.    Municipal    League,    engineer    becomes 

president     n738 

National  Mufiicipal  Review  enlarges  scope.  .    47© 

National  Parks,  see  Parks.  National. 

Natl.    Public    Works    Assn.,     see    Deot.     of 

Public    Works. 
Natl.     Research     Council.     Washington,     to 

have    new    home 320 

Naval  bases.  Pacific    n377.   e975.   nl094r 

■"Naval  Consulting  Board,"   book  review...    131 

Navy,  XT.   S..  civil  engineers  wanted n65& 

Nebraska,    highways,    grading   methods    and 

costs    (G.  E.  Johnson) •351 

Neel,  W.  R.,  on  cost-plus  contract  successful 

on  Georgia  road  work    334 

Neighborhood  group  plan  for  Cleveland.  .  .  •  66 
Nevada    commission     against    state    making 

cement    n48& 

Newark,     N.     J.,     building     trade     dispute 

settled    n323 

Overloaded    wall   buckles n483 

New  Bedford,  Mass..  buys  garbage  plant..  859' 
New  England  Road  Builders'  Assn.  formed  n333 
New    Hampshire,    highways,    load   limit    for 

soft  roads e621 

New   Haven  rejects  manager  plan nll3S 

NEW   JERSEY 

Building    investigation    authorized n574 

Highways; 

Bridges,   density  of 358 

Bridges   inadequate 333 

Bridges,    intercounty.    state   board    sug- 
gested     nl41 

Engineers    urge   road    law    amendments 

el94.   n337 
Freight  rates  on  materials  adjusted.  .nl056 

Labor  to  have   wages  cut n93 

Licensing      water      purification      plant 

operators    (C.   H.   Capen.   Jr.) al041 

Requirements    nl42 

Watersheds,  study   of nl009 

Watei-power    and    waterway    development 

nll36 
Water   supply,    cities   discuss   shortage.  .  .n537 
New  Jersey   Sewage  Works  Assn.  meeting.  .  n39S 
New  Jersey  State  Assn.  of  Countv  Engineers 

meet    el94.  e337 

New  London  adopts  manager  plan.  .  .  .  .  .  .nll38 

Newton    Kan.,  sewage  treatment  plant   (I.  S. 

Siegrist)     •34£^ 

N.  Y.  Central  R.R..  new  truck-body- 
container  car  for  store-door  delivery .... 

e533.    *55T 

NEW   YORK    CITY 

Broadway  made  one-way  street ^256 

^Brookiyii-Staten   Island   tunnel,    act   for..nS74 

Builders,    bill    to    register n444.   n530 

Building  graft  scandal    (see  also   Chicago 

and  St.  Louis)  : 

And   organized    contracting e3 

Bank    and    insurance    co.    investigation 

denied    n362 

Erindell,     R.     P..     refused     change     of 

venue n4ri 

Brindell   found  guilty n379 

Brindell    begins    term n615 

Brindell  aids  get  prison  terms nl098 

Builders  paid  high  for  loans nl013 

Cement  inquiry n46.   el45,   155. 

e410,     (S.    M.    Greer   and    Atlas   Co.) 

letter?    736.     (S.    M.    cS-een).    letter  909 

Cut  stone  contractors  indicted n333 

District  «.ourt  to  take  up  probe nl055 

Hettrick.  J.  T..  on  trial n279 

Hettrick.   convicted ■ n403 

Investigation    ends .e933.   n969 

Jail  term   asked  for  material  dealers.  .nS35 


♦Illustrated;  e,  editorials;  h,  hints;  n,  news  notes;  a.  abstracts 
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Lockwood 


for 


aittee    broader    powers 


n94 


Lockwood    committee    denied    increased 

powers     n'239 

Lockwood  inquiry,  change  in  plan.  .  .  .e922 

Lockwood  committee  resumes n786 

Mason  building-  material  dealers  fined  n876 

Plumtjers    indicted nl90 

plumbers  ^et  jail  terms n531 

Prison  sentences  to  be  asked n403 

Sand  dealers  indicted n46 

Sand  dealers  plead  not  guilty n94 

Sand  and  gravel  men   fined nl91 

Special   counsel  provided n94 

Stadtmuller.  P..  convicted  of  extortion  n96S 
Sladtmuller     and     Moran     get     prison 

terms     nl098 

Trade    associations    advised    to    correct 

codes    n94 

Trade   associations,   regulation  of.... el  103 
Trade    associations    to    be    investigated 

by   Government    nll40 

Water  meter  makers  on  grill.  ..e748,  n7S4 

Building,    plans,    increase   in    1920 n93 

Project.      large      co-operative.       (Park- 
Madison  Bldg.)    abandoned n46 

Report   of  Manhattan   for  February.  .  .  n447 
Stimulated   by    tax    exemption .  .  n488.   n78rt 
Contractors'  claims,  city  will  not  pay.  .  .  .n919 
Court  house,   foundation  of  multiple  ring 

concrete  girders   (C.  S.  Proctor) •494 

Elevated    trafficways    proposed    n525 

Ferry  to   Staten  Island,   new.   proposed.  .n657 
Ferry    to    Weehawken.    dock    commission 

would  replace  with  piers n6.57 

Freight   handling   at    New   York el95 

Freight    movement e242 

Freight  problem,  local 370 

Garbage  disposal,   in   metropolitan  district 
iG.  A.  Soper.  G.  C.  Whipple.  A.  Hazen. 
J.  T.  Fetherston.  e98.  104    (see  also  nll33) 
Harbor,    see   New   York-New    Jersey    Port 
Commission. 

High  Bridge  to  remain n236 

Hudson     River    piers,     further    extension 

denied    250 

Port     ( see    also    New    York-New    Jersey 
Port  Commission ) 

Flushing  Bay  project  approved nl095 

Jamaica  Bay  plans  approved  by  city .  .  n915 
Rainfall    intensities,    probable,    from   Cen- 
tral Park  records    (K.  Allen!  ....  "388 
IL.   S.   Hall   and  K.  Allen)    letters  825 

Schools,    program  cost   852.387,000 n615 

Public,    how    one    consulting    engineer 

got  job   (E.  E.  Seelye) '940 

Sewers    (G.    A.    Soper,   G.   C.    Whipple.   A. 

Hazen.   J.   T.    Fetherston) e98.   104 

Snow    removal,     in    metropolitan    district 
IG.    A.    Soper.     G.    0.    Whipple.    A. 

Hazen.   J.   T.   Fetherston  I e98.   104 

Machines    e3.35.    e411.    '415 

Strathmore  building   collapse e282.  n315 

Tax  exemption  bill  passed  by  aldermen .  . 

n362.   n403 
Traffic    congestion,    elevated    expressways 

proposed 547.    e577.     (Col.    W.    J. 

Wilgus  and  C.  W.  Leavitt  I   letters  780. 
(C.  W.  Leavitt)    letter  910 

Traffic  survey 304 

Transit  commission  engineers n829 

Contractors'  claims,  city  will  not  pay.  .n919 

Growth    n92 

Lines   to   have    "business"   valuation .  .  n87.3 

Narrows  tunnel,  borings n316 

Problems,    looking   ahead   on €79.5 

Waste   disposal,    committee   report    on..nll35 
Water    supply    and    sanitation    in    metro- 
politan   district    (G.    A.    Soper.    G.    C. 
Whipple   and  A.   Hazen.  J.  T.  Fethers- 
ton 1  e98.  104.   •179 

NEW    YORK-NEW    JERSEY    PORT    COJUIIS- 
SION    (8W  also   XE«     YORK    CITY.   PORT) 

Belt-line  plan  to   make   N.a^    York   a  rail- 
road port •l.'^'-,    ('''42.    •271.   n482 

Bills : 

Bills  in  Congress  authorize  compact.  .til007 

Bills  passed    n524 

Bill  passes  New  York  legislature 

n570.  signed  n611 

Gov      Edwards    of    New    Jersey    opposes 
treaty  with  New  York n441 

Hudson   River  channel  protected elfl3 

Hudson     River    piers,     further    extension 
denied    ■-■"»0 

Hudson  River  tunnels  and  bridge,  relative 
merits    4-'? 

Injunction   refused,    pact   signed.  ......  •n7So 

Jcrse.v   City   objects    to   early   creation    of 
port    authority "^2, 

New  York  City  opposes  treaty n484 

Plan,    difficulties    in    (T.   K.    Thomson)..    _ 

letter  ."i23 

Plans  recommended   by  engineer  board.. 'l?? 

Plan   indorsed  by  Gov.   Miller n3.^!) 

Port,  immediate  relief  for  port c.4- 

Port    methods    are   antiquated,   says   Gov. 
Miller    i-''is2 

Port  authority  appoints  conoulting  board  iBJ" 

Members     appointed "5S5 

Step  toward eOSS 

Railroad    committee    to    work    with    port_ 


State 


uthorily 


control  of  harbor.  .  . 
also   nf!57l 

Report. •182.  ein 

cw  York  Section.  Am.  Soc, 
Soc    C    E. 
ew   York  Slate   Barge  Canal,    n^e  Canala 


c242.   'STl.  n482 
.  E..  sec  Am. 


NEW   YORK    STATE 

Board   of   Estimate   ami   Control 


Page 
Engineering       offices.       Governor       Miller 

would   consolidate e49.   n92.   n482 

Highways: 

Bids  analyzed n529 

Bids  opened n6t)0 

Commissioner,    appointment    of    H.    S. 
Sisson.  .  .el46,    (E.  Harrison),  letter  310 

Contract   worth  $3,900,000   let n834 

Contractors    cannot    obtain    reimburse- 
ment for  war  losses n322 

Knight   law  unconstitutional n322 

Reconstruction  needed;  report  of  Com- 
missioner  Greene 269 

Spirited  bidding  on  work n31B 

Transit,  valuation  of  lines  to  be  made..n871 

port    authority     n396 

Water  power  bill n483.  n527.  n738 

Waterpower    and    waterway    development. 

to    be    discussed    nll36 

New  York  State  Assn.  of  Builders  conven- 
tion        n46 

Niagara  Palls  power,  first  Ucense  issued .  .  .  n398 

Further   development    1130 

Turbine     efficiency     tested     by     pressure 

measurement     (N.    R.    Gibson) ^465 

Use  of  more  power  not  to  be  considered  n278 
Nicaragua,      tunnel      building     in      (H.     L. 

Thackwell)     •821 

Nichols.   Dr.  E.  F..  new  president  M.I.  T..  .n739 
Nile    River,    allocation    of    waters    between 
Egj'pt  and  Sudan.  .  .679.    (book  reviews  I    689 

Nineteen  twenty,  year,  benefits  of 1 

Nitrogen  and  activated  sludge  (book  review )  865 
Nolen.  J.,  on  housing  project.  Olean.  N.  Y.  •SO 
Nomogram,     another,     for    cubic    equations 

(Cusecl      letter   •gO 

Non-Partisan    League  e.vperiments e'281 

Noonan.    E.    J.,    new    member    Chicago    ter- 
minal   commission n446 

North  Bay.   Ont..   wants  town   engineer.  .  .  .nl89 

North  Carolina,  license  bill  passed n395 

Licensing  board  meets    nl093 

North  Dakota.  Non-Partisan  League  experi- 
ments     e281 

North  Platte  River,  see  Bridges.  Platte  River. 
Northern    California    Power    Co..    valuation 

ease     1135 

Northern  Pacific  bond  issue  quickly  taken.  .n786 
Northwestern    Assn.    of     Gen.     Contractors' 

meeting     n376 

Norwich   Univ..  first  engineering  course    )C. 
A.  Plumley)  .  .  .letter  349   (T.  M.  Belden) 

letter  605 
Notes    From    Foreign    Fields.    Barranquilla. 

Colombia     (G.    C.    Bunker) e706.   733 

Colombia    and    Venezuela,    engineering    in 

IJ.  L.  Crane) 907 

Nova   Scotia  highways  investigated n37S 


.  .  936 
Building  conditions  ami  Tabor  supply ..  .n78n 
Building  in  New  York  cities.   Increase  In 

Fehruar>- "70+ 

Engineer  made  supt.  of  works "■»•' 
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400 
Barnard.  E.  C.  '320 :  Blake.  E.  J 

Bloomshield,   J.    H..    742:    Brenton.    w. 

H..    486:    Bullen.    R..    96:    correction 

240:   Bumetead.  Dr.   H.  A..   144 
Campl)ell.    C    48:    Clapp.    H.    A..    742: 

Clarke.  E.  C    875:  Clarke.  Col.   T.  C. 

967:    Cogswell.    W     B.     1054 
Daggett.    F.    W..    916:    Davisson.    W.    H.. 

916:    Draper.   E.    S..    360 
Fisher.    J.    P..     320;     Folsom 

Foust.   S.  M..   144:  French. 
Graham.  E.  M.,    1012:   Greene.   Maj.-Gen. 
^       Gunsaulus.     Dr.    F.    W.. 


192; 


192; 


j73 


48; 


Hennebique.      F..      328:      Holl 

Humphreys.  D.  C  144 
Jarvis.  C.  M..  967 
Kennedy.  J.  E  .  96 
Lane.    F.    K..    916:    Leach.    A.    O..    1012: 

Lederle.    E.    J.,    528;    Ledyard)    H.    B.. 

10.54;   Lucas.   Col.  E.   W.  Van  C.   486 
MacKenzie.    Maj    Gen.    A.,    •445:    Marsh. 

H.    L..    144;    McDonough.    Col.    M.    J.. 
Micron,    F.    C.    400;    Moore.    J. 


W.. 
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240 


O'Shaughnessy 
Payne.   Capt. 

400:    Perkins.    E.   T..    -967: 

D..    144:    Porter     H.    K..    '- 
Rock.  J.  C,   400:   Rocbling.   V 

Root.  C.  W..  57;i:  Rosa.  Dr 
Satlley.    R.  C.   96:   Sedgwick. 

240.     •288:     Shepperd,     F. 

Smith.  C.  E.    144;   Smith 

Smith.  M.   E.,    192:   Smith 
Talbott.    Col.    H.    E.    281) 

E..  742;  Tomk 


Pearl.    F.   C. 


E.  B  . 
Dr.   W.  T.. 


320; 
360: 
91  fl 
Tinkham.    S. 
486:  Tomlinson. 
Tiidbury    W.    C.     1097 
Walker     T.     H..     70(1;    Wardwell     F      S.. 
192;    White.    A.   T..   240:    Wilkins    W. 
G..    700:    Wolf,    A.    H..    52.S:    Wolfel. 


P.   L.. 


•45 
P.    K. 
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Yates. 
Observations  on  the  Pacific  Coast.  Los  An. 

gclcs   the  crowded    (F.  C.   Wight)..,,      .ifl 

San  Francisco    iF.  C.  Wight)    27 

Ocean    ship    canal,    army    engineers    report 

against     ;••,■•;  '^v  '  '-i.'  •.■"-^" 

Ocean  structures,  concrete  for.  at  New  York 

Ochoco     Irrigation      Di'lrict.      sheer-boards 

u»cd    In   building  hydraulic   fill   dam.... '291 
Ogden.   Utah,  to  .build   outfall  sewer nS77 

OHIO 

Departments    rcorganiied     776 

Highways: 

Hids     analyzed     nfi29 

Biiilding   awailB   lower   frei^fat   rales. nlnl4 
ConlracU  lo  l)e  let   n322 


Conir 


racl«     let 


ausi   be 


nlilin 

arded   wilhln    in 

.  . nionp 


Page 

Goethals    consulted     nl89' 

Semi-monthly     estimates     for    contrac- 
tors       n833 

Ohio  Canal   bed    for   highway nll36 

Ohio    River,    locating    soundings    on    (C.    R. 

Andrew)      letter     •135 

Oil.    pipe    line.    French,    abandoned n448 

Reservoir,    concrete,    with    flat-slab    roof 

and  floor   (E.  E.  Halmos)    *360 

Tanks,    concrete,     permeability    tests ....  a349 
Oklahoma   City,    sewage    disposal    project .  .n877 
Older.    C.     on    subgrade    support    in    pave- 
ment   design '210.    e493.     •504. 

(C.  S.  Pope  and  C.  Older)    letters  693 
Olean.  N.  Y..  housing  project    (J.  Nolen)  .  .    *80 
Ontario,    engineers    take   steps    for  registra- 
tion         n93 

To   build    cement    plant    n834 

Open    price    associations,    see    Trade    Asso- 

ciaions,  _ 

Operating  costs  of  engineering  practice,  .  ,  .  •o43: 
Oporto,    see   Portugal. 

Ore    and    coal    movement     n9(0 

Oregon,    highways,    bids    are    80%    of    esti- 
mate      '^Z 

Oregon    Drainage    Assn.    meeting 347 

Oregon   Irrigation  Congress    ?i??' 

Orton   &    Steinbrenner  Dependable  crane.  n*101o 
Osgood   Co..    shovel    with    continuotis-  tread 

trucks    n^l057 

O'Shaughnessy.   J.,   dam  named   for.  Colum- 
bus.   Ohio .349 

Owens.   R.  G..  leaves  Lakewood  Eng.  Co.  .n*96o 
Oxyacetylene.   see  Welding. 


Paaswell,   G..   on   effect   of   pr.actical  factors 
on     earth-pressure     theories *6&2 

Pacific  Gas  &  Elec.  Co..   plans   work n661 

To    build    railroad     for    power    develop- 
ment      n83I- 

Paeific    Northwest    Contractors'    joint    con- 
vention     nbax- 

Packing    industry,    strike   averted   by    wage 
cut    agreement     "^"^^ 

Paint,    costs   compared    (A.    H.    Sabin) .  .  .  .    h42 
Painting,    steel    surfaces    prepared    for..all30' 

Red-lead   in    (book    review)     864 

Values,    diagram    for    computing    lE.    O. 

Johnson)      'BOl 

White  lead   in    136 

rANA.MA    C.-\NAL 

Panama   Canal,    another,    favored    by   Secre- 
tary   Baker     n91 

Dredging    operations    for    slides 399 

Engineers  recognized  in  inquiry.  .e975,  nl009' 

Lock  gate  claim  settled    "fSs 

Slides    quiescent    67W 

Traffic    compared    with    St.    Mary's    Falls 

Canal      HS- 

Traffic    highest    in    1930     363 

Pan-Amer.    Labor  Conference    n94 

Pardee.    Prof.   W.   S..   on   computing  waste- 
weir  capacity  and  reservoir  rise •114 

Park-Madison   Bldg..    New   York  City,   aban- 
doned     •.■■••    "*" 

Parks,    national,    excluded    from    provisions 

of    water-power    act    n443 

Water,    use    of.     controversy    over.  .e49.    777 

Parmelee.    J.    H..    on    railway    maintenance 
in    1930    33 

Partnerships,    practice    by,    see    Engineers. 

Licensing.  .  ,„„„ 

Pasadena.  Cal..  adopts  city  manager  form.nl009 
City    to   have    large    stadium    .  ..n873 

Passaic  Valley  sewage  may  enter  New  York 

Bay n785.  c839.  849 

New  Yorkers  continue  to  fight nlOSO 

Patch.  D..  on  water  content  affects  wear  of 
concrete   test    pieces    •373 

P.\TENTS 

Concrete    surface    roller,    upheld "21S 

Luten    falsework    suit  dismissed    n830' 

Pavements    patented,    permissible    in    II- 

Slop-watei^   for'  joints'  iii' concrete   struc-^ 

Pavements,   see   Highways.   Pavements. 

Peak     load     construction     plants e49.     'Oi 

Pcarse.      L..      on     sewage     plant.     Calumet 

region.    Chicago    '986 

I'ENNSYI.VAXI.* 

Bridges,     joint     maintenance     subject     to 
commission    control     n913 

Cities     move    to    take   city   engineers    out 
of  civil   service    Ihird-class  cities IHl 

Gr.idc    .TDssing    bill    vetoed    nl09:> 

"'bUInI'". n332.  n301.   n448.   n4S9. 

n660.  nrtOl.  nl014 

Bonds   sell  at    par    i-.;,''liJs 

Contracts     n743.    nOflS 

Curves     slate   practice    in    widening.  ..  •9i>< 

I'r.iflicc      IP'^ 

rrojecN    under  way    "'!I!!~ 

Replacing    concrcle    slabs    at    joints.  .. '-63 

Walcrpower    and    waterway    development 

Stale    may    tax    cement     n609 

Pennsylvania  R.R..   maintenance  costs    ....    849 
Win     tear    down    Jersey    City    trainshol 

Pennvhnckcr.  3.   E..   on   )u«liflahle  highway 

costs        "" 

Peniilp's  Oas  Light   &  Coke  Co..   shop  coun- 
ell    plan    j-  „•  •  ■    "*' 

Permanent    Inlernall.    Assn.    of    Road    Con- 

STrs«es.     no    prospect    oX    joining.  .  .  .n**!^ 
Prize    In   h»   awarded   in   1922 "1*3 

Perry.     H      W..     on     trailers    In    municipal 
service     3 '  * 


•IllUKtrated  I  <■    "dlinrlnls  :  h.  hints:  n.  newa  noten  ;  a,  nbstrarts 
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Personnel      board      for      contractor  a      field 

forces    (M.   A.   Darville)    •  •  •    «W 

Personnel    research    federation    organized.  .  .nbl~ 
Peru,    centennial.    American   exhibit    £or...n4»H 
Phelps.    G.    S..    on    economical    loading    of    ^ 
seagoing    dredges     ■*" 

PHIL.'VDELPHIA 

Bridge   to  Camden,   see   Bridges,   Philadel- 
phia-Camden. 
Building  trades  eager  to  improve  status .  n91U 
Port    terminal,    appearance    from    air....*10T 

Sewer  work  planned   "^,  th 

Societies  hold  hydro-electric  symposium. nisy 
Street   cleaning  and  related   work    (J.  W. 

Follin)     •,•.;,•%•    i§? 

Street  cleanmg,  plan  for  contract  killed,  nsi 4 
Water-works,    filters,   Queen   Lane,    altera- 
tions to    (J.  S.  Ely)    '942 

Phila.     Engineers'     Club     gives     dinner 


.a697 


city    engine    terminal    '673 

Phosphoric   acid.    etc..    in    water   softening. 

81.  308 
study  of.  601 
F.    Hath- 

.,_ .  .  423 

Physician    and    engineer    needed    to    control 

yellow    fever    (C.   G.    Wigley) 373 

Piepmeier     B..    on    highway    contract    dates 

and  peak  outputs    el059.   '1081 

Piers,  brick,   mortar  tests  in    1111 

Pier    and    quay,    combination,    in    restricted 

space.   Hoboken,   N.  J "1074 

Piers,    railway,    maximum    compression    on 

(F.    K.    Esling)     letter    233 

Pihifeldt.    T.    G..    Chicago    bridge    engineer 
reinstated    n914.    1043 

PILES 

Bearing 


(E.    G.   Ha 


Meera  ►    leters 


nd  soil  pressur 

letter   89.    (J. 

185  and  565 

Concrete,   effect   of  sea    water  on 

ea7.    '121      (T.    B.    Shertzen)     letter 
392,     (L.    Ravier)     letter    566.     iF. 
J.  Litter)    letter,   with  editorial  com- 
ment,  652,    (B.  de  Alzugaray)    letter  910 
Long,   built   up   with   cement   gun,   Los 

Angeles     "420 

Submerged,    support    precast    slabs     .  .  •984 
Substructure    of    Platte     River    bridge 

(J.  H.  Merriaml    '1078 

Dragline    excavator    also    dri%'es    piles    in 

reclamation   work    lA.   W.   Walker)  .  .h'354 
Load    based    on    penetration    in    redriving 

(J.  r.  Mullen)     '344 

Mechanical   protection   for    471 

Piloting   ships  by   electrified   channel  cables  590 

Pine  output   70%   normal    n703 

Pine.  Southern,  see  Southern  Pine. 

PIPE 

Concrete,    device   for   testing    •887 

"Concrete,     precast,     tested     with     encased 

steel     diaphragm     '645 

Pressure,     water    Jacketing     943 

Wood,    creosoted,    in    use    28    years 304 

Machine   banded.    leakage   from    (J.    L. 

Campbell  (     124 

Staves.     Douglas     fir.     creosote     treat- 
ment   (H.   E.  Horrocks)    a397 

Pipe  line   for  oil.  see   Oil. 

Pipe    lines,    air-inlet    valves    for.     formulas 

wanted    iH.    L.    Thackwell) •76. 

(A.  Hazen)   letter  134.    (C.  P.  Dunn  and 
H.   L.   Thackwell)    letters   478 
Pirnie.   M.,    on   filter  underdrains.-  sand  bed 

and    wash    water   experience    371 

Pit    River,    Cal..    power    development,    rail- 
road to  be  built   n831 

Pitometer.    piping,    excluding    air   from     (F. 

W.     Medough)      *60o 

Tests    large    water    meters    in    place     (F. 

D.     Danu-lson)      '64 

PittsbuiE,      Cal..     typhoid     epidemic,      city 

fnces  "suits,    etc 605.    (R.   Hilscher) 

letter,    with   editorial    comment,    605 

PITTSBURGH 

Bridges.   B.    &  O..   over  Allegheny  River. 

reconstructed    at   new   grade    •384 

City   takes   in  Chartiers   Township 77 

Engineering      bureaus      shaken      up      by 

mayor     n568 

Point   Bridge   should  be   rebuilt    317 

Rei)pert.    C.   M..   appointed  city   engineer.  n697 

Slide,    council   committee    report 116IO 

Pittsburgh   &  Lake  Erie  R.R..   ash-handling 

plants      •172 

Plague,  bubonic,  see  Bubonic  plague. 

Planning,    city,    see   Cities. 

Plaster,    gypsum,    plastic,    by    new    method 

1 W.  E.  Emley ) '. 1023 

Plaster,     tests,     in     frame    house    construc- 
tion         '20 

Plastering    code    to    be    written 11 

Platte   River,   see  Bridges.   Platte  River. 
Plumbers  get  jail  terms.   New  York  City..n531 
Plumbers.     New     York,     indicted    for    con- 
spiracy      nl90 

Poles,  wooden,  perforating  to  obtain  better 

non-pressure    treatment     a398 

"Polias."    concrete    ship,    winter   halts    sal- 
vage  efforts    n4.3 

Politics   in   highway  departments    e.633 

Portland.    Ore.,    public    utility   plans   exten- 
sions       n877 

Terminal    changes   under   negotiation  ....  118. 1 

PORTS    AND   HARBORS 

Chicago.     Army    engineers    propose    new 

location     "120.     n526.    673 

Flushing  Bay.   N.  Y..   project   approved.  nl09;j 


Freight    methods,    better    ■    841 

Harbor    towers    of    concrete    and    steel. 

England     '  ■  L'  ■  VJ -§« 

Illinois-Indiana,    favored   by   Indiana. ..  .no40 
Jersey  City,   engineer  board  recommenda-^ 

Los  Angeie's'  long  concrete  piles  built  up^    ^ 

with   cement   gun    35" 

Michigan    bill    fails    nMi 

Michigan   district,   bill   passes    .  .nioai 

New    York,    see    New    York-New    Jersey 
Port  Commission,  also  New  York  City, 
Port. 
Pier   and   quay  built  in  restricted   space. 

Hoboken.    N.    J ;  •  •  ■  V- ', '         ,  ^ 

Portugal     foreign    firms   invited   to   bid.,    nio 
San     Francisco     Bay.     survey    for    deeper  __ 

channel      ■ ", '  '  "ioV 

Waterfront    still   under  State  control.  .  nSJi 
Shanghai   to  be  studied  by  Goethals ._.  .  .  n48._) 

State  control    e621.   649    nbo7,  nSJl 

Terminal,    appearance   from   air.    Phila..  .    iu . 

Terminal    design     \-  ■  ■  ■  ;  '  ■      o- 

Towers    English    of  concrete   and   steel.  .      ».t 

Wolf    Lake.    Ind.,    bill    for    survey no71 

Portugal,    port    improvement,    foreign   firms 

invited  to  bid    :  •.  •■    n*" 

Post    offices    principal    work    of    supervising 

architect    (J,    A.   Cliff) letter    18). 

Potomac  River  power  project,  appropriation 

for  beginning  work  rejected    "^"Ks 

Approved   by   Army   engineers ng- 

Favored    by    commission     i^  ■  ■  •      ° 

Powar    Commis-ston,     Federal,     see     Water 

Power.    Commission. 
Power,    see    Water    Power.  .,,., 

Power   plant,    portable,    for  contractors.  .n'1141 
Power  situation   during  war   (book  review)    8B4 
Practice   by   corporations   and  partnerships, 
see   Engineers.    Licensing. 

Prague,   housing   conditions    i.''{ 

Preparedness    for    war e664,     (book 

review)    691 
Pressure,    earth,    see   Fills. 

Price    D    J      on   dust   explosions.  .  .  .eb.il,    '0^4 
Price    associations,    see    Trade    Associations. 
Prices     see   Materials. 

Prize     fight      stadium.      Jersey     City      con- 
struction     ell()2.    'lll^ 

Proctor.    C.    S  ,    on    foundation    of    multiple 
concrete    ring    girders.    New    York    court^ 

house     ,-    494 

Production      decreases     as     working     week 

shortens     ?„«::' 

Production  vs.   wage  cutting. 
Pronoun,   use  of.   in   writing 

Jr  ) letter    125. 

McDonald)     letter     307.      I 
haunt)    letter  474. 

Providence.    R.    I.    dam    contract    let nHdS 

Water     works,      resumes     chemical      pre- 

cipitation      9d3 

Public    health,     see    Sanitation. 

Public  Health  Assn.  moves  to  New  York.  .n91o 

Public     Health     Service     to     study     Illinois 

River    pollution     :  .  .  .  .  n396 

Public    service,    in    engineering   courses.  .  .  .nbl2 

Public    service,    integrity    of    ^"^^i 

Public    utilities,    publicity    a    necessity....     i76 
Public   works,   mismanaged   construction. 


(Prof. 


Brady. 
P.  B. 
Breit- 


Publi. 


e533 
n.  .e451. 
Adams) 


549 


works   planning,   economy 
(H.    H.    Esselstyn    and    W.    H. 
•452    .n4S4. 
Public    Works    Dept..    see    Dept.    of    Public 
Works. 

Publicity    congress •  •  ■  ■•'•"2 

Publicity,    entrineering    edo4,    n^y.T 

Publicity     m.-in,    definition    of 775 

Publicitv    necessary    to    utilities 776 

Pueblo     Colo.,    flood,    see   Floods    Colorado. 
Pump   house,    levee   settlement   causes   seep- 
age    under     ,•  ■  ■  ;. '814 

Pumping,     groundwater    and    hydraulic    ex- 
cavation   for    hotel    foundation.    Atlantic 

City     '32 

PUMPS 

Centrifugal-         high-head.         Shenandoah. 

Pa.    (Gannett    and  Crane)     •983 

In   Baltimore,   sets   new   record    ^938 

New    method    of    determining   efficiency 

(A.   P.   Sherzer)     ^1114 

Dredge,    effect    of    worn    runners    on    ef- 
ficiency   (I.   E.   Houk)     *169 

Dredge,  operation  for  hydraulic  fill,  tests 

(I.    E.    Houk) •1034 

Irrigation,     increase     m     area    served    by 

pumps      „,  . 

Wheel-and-bucket.  .  primitive,     in     China 

(O.    Stierven) letter   *134.    (D. 

C.   Washburn)    letter  273 

Purdue    Univ..    highway    courses     n93 

Pyle     C      B..     on    repairing    railway    bridge 
reck 698.    '100. 


Quarry     remote-control    electric    haulage.  .  •Ooe 
Shale,    railroad-type    shovel    swung    end 
for    end    in    h87 

Quay    and    pier,    combination,    built    in    re- 
stricted space.  Hoboken.  N.  J "1074 

Quebec,     water-power     develotiment.     winter 
work    on     •112*. 


.1113 


Radii 


als,     tr.i 


autos 
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RAILWAYS 

Accidents,  derailment  on  curves.  .  elOlS.   1024 
Alaska,   location  surveys    (T.  W.  Secrist)^632 

Susitna    Bridge    opened    n358 

Ash-handhng  plants,   larg,'.   of   two   types.  •  172 


Bagdad    international  problem.  ..  .e411.    '423 

Ballast    and    ballasting    methods     ......  a497 

Baltimore     &     Ohio.     Bridge     over     Alle- 
gheny,   at    Pittsburgh,    see    Pittsburgh, 

Bond    ^l?sue     of     5230.000,000      quickly 
taken     .••••■  •  -  •, ?,i«a 

Brazil,   construction  in  1921    1U08 

Bridges,    see    Bridges,    Railway. 

British,    proposed    grouping eJ24.    J41 

Traffic     in     1920     939 

Canadian    Govt..    $179,000,000    lor n488 

Lord    Shaughnessy's    proposal     e8J< 

Reduction.   10  per  cent  in  rates nllJb 

Canadian    Pacific,     lining    Selkirk    tunnel 
(Staff    of    S.    E.    Junkins    Co.,    Ltd.).. '418 

Car     dumpers    for    quick    unloading     at 
grain    elevator    6491,    •508 

Car  stop,   sliding,   lor  yard  tracks •93- 

Coal  cars  of  120-ton  capacity  lor  Vir- 
ginian    Ry 304 

Repair   shops,    design    aol^i 

Record     surplus     reported      ?S"i 

Chicago,     terminal    problems 1077 

Coaling   station   for   city  engine  terminal, 

P.   &   R ■  ■  : 'fli 

Conference.    A.   A.    E..    in    Chicago n570 

Construction; 

Mileage  in  1930 601 

Pending     confined  to   current   needs...      37 
Railroad  built  over  flume  to   save  e!^- 

cavation      h  440 

Revival     in     ^^ 

Control,    embargoing   credit    ■■■  ■    e»7 

Relief    for    railways e364.    n3Sb 

Costs     and     rates     e342 

Credit,     embargoing     697 

Curves   of  10°   reduced  to   1  %     i03 

Vertical,    diagram    for   plotting    (H.   T. 

Avery)      'IgW 

Cuts,    large,    drainage    of    *?1;2 

Delays   in   traffic,    elimination    130 

Detroit  &  Ironton  to  build  short  line..n915 
Director  general.  J.  C.  Davis  named .  .  .  n669 
Electric,  heavy   traction:   is  there   a   best 

system  ? el4 « 

Electrification: 

And    location     *SZ? 

Cost    data    (P.   T.    Howes) letter   351 

Heavy    traction    studies ■  •  1368 

Location  as   affected  by  electrification  .  aB74 

Plans    in   England    200 

Engineering  research,    neglect  charged  by 

unions n740 

Engineers,     professional,     see     Engineers. 

Railway. 
European,      motor     truck     transport      of 

freight      ^954 

Facilities    better  co-ordination   planned.  .n527 
Fills,    see   Pills.    Earth. 
Financial    situation     and    effect    on    im- 
provement   policies     (T.    D.    Cuyler) .  .  .    1 

Prance,    reconstruction    591.      59- 

Standard  rails   and  splice  bars    '473 

Freight,    see   Freight. 

Grade    crossings.    Detroit,    progress    at.  .  .    Son 
Highway    humps    proposed    in    Tennes- 

gee     •3oD 

Indianapolis   track    elevation    will   pro- 

PPg(j      n488 

Pennsylvania   bill   vetoed °^9?5 

Syracuse  takes  state  canal  lands  for..nl43 
Grading   computations,    mass    diagram    in 

(H.  J.   Saunders)    letter  134 

Grand    Trunk,    arbiters    bar    costs    of    re- 
production    value     n318 

Taken    by    Canadian    Government.  ..  . 

n830,   n914 
Great      Northern      bond      issue      quickly 

taken      n78b 

Educational    plan    for    engineers.  .563. 
see    also    n613 
Green    Bay    &    Western    line    may    not    be 

abandoned      "oo7 

Grouping     systems      eoS 

Hudson   Bay.   no   work   this  year n530 

Illinois     Central    educational    plan  .  .  .  .  .  .  nol- 

-  Improvement    policies    as    affected    by    fi- 

nancial situation  (T.  D.  Cuyler)  ....  . 
Industrial,     and    motor    trucks    on    road 

job    (H.    E.    Breed)     .■  •    21? 

International  Congress  on  pre-war  basis.  nSbo 
I.    C.    C.    has    no    authority    to    abandon        ^ 

line,     contended     -  •  ■  -"91^ 

Investigation.    Senate    n739.    n831 

Japan      ;:,■  -^    °   ° 

Kansas   City   Southern,   valuation    (S.   W. 

Ikloore)      679b.    818 

Kentiickv    &    Tennessee    10    build    spur.  .n739 

Labor    see  Labor.  Railways. 

Location    as    affected   by    electrification ..  a674 

Locomotives,    large    foreign    order n835 

London    &    Southwestern.    London,    Eng.,^ 

enlargement      ~  ■  •  ■ 

-  Louisville      &      Nashville.      Gull      Coaat 

bridges    ordered   rebuilt    nl4- 

Maintenance,    costs.   Pennsylvania   R.R...    849 

-     In    1920    (J.   H.   Parmelee) 33 

Maintenance    of    way    cyclopedia     (book 

review )     S63 

Manitoba,    survey  for   new    line  begun.. n236 

Mileage  in   1920    o03 

Minneapolis.     St.     Paul     and     Siiult     Ste. 

Marie,  unusual  trestW  filling  methods, •133 
Motor  bus  succeeds  on  short  line  road.. '648 
Nashville.     Chattanooga     and     St.     Louis 

proposes  highway  humps  at  crossings. •256 
National    agreements.    Pres.   Harding    con-  "" 

fcrs    with    union    heads    .  .  .'. n615 

N.   Y.    Central,    new    truck-body-container 

car  for  store-door  delivery  .  .  .  .e533.  ^557 
Northern     Pacific     bond     issue     quickly 

taken      , n786 

Operating  costs    ..6838.  e879,   893 

Pennsylvania    R.R..    maintenance    costs..    840 


•Illustrateia  :  e.  editorials:  h.  hints:  n.  nevps  notes;  a.  abstracts 
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Pa^e 
Will    fear   down    Jersey  City    traiiished 

nll36 
Pittsburgh     &    Lake    Erie,     ash-handlins 

plants     'ITZ 

Piers,    maximum   compression   on    (P.   K. 

Esling-l     letter   233 

Phila.  &  Reading-,  coaling  station  lor  city 

engine    terminal     *Q73 

Rails     and     splice     bars,     standard,      on 

French    railways    •473 

Fissured    rails    1069 

Rate  increases  in  England 186 

Rates    and  costs    e243 

Reproduction,    cost   of    e364 

Roadway    (book  review)    865 

San    Diego-Arizona   again   in    service.  .  .  .    n93 
Security  Owners'  Assn.  appoints  engineer 

board    nlOlO 

Senate     interstate     commerce     committee 

begins    hearings     n831 

Soo.  see  Minneapolis.  St.  Paul  and  S^ult 
Ste.   Marie. 

South   African,  bids  until  July  5 n877 

Southern    Pacific,   curves  of  10*   reduced 

to     1V4°     263 

Speeds,      train     and     track     maintenance 

costs     a507 

Splice     bars     and     rails,     standard,     on 

French    railways     "473 

Spring  work   planned    n489 

Stations,    Waterloo.    London.    Eng •436 

Street,    maintenance    of    paving   by   com- 
panies   (A.    Swartzl     '1118 

Street,    rail    traffic    vibration e283.    n31.5 

Surveying    (book   review)     865 

Cross-sectioning     and     good     judgment 

(A.    A.    Royce)     letter    391 

Simple    method    of    resurvey    for    line 

adjustment     (P.     Vassalo)      "798 

Switches,  remote  control •104.'5 

Terminal    problems.    Chicago    1077 

Terminals,     design     for    harbors e491 

Plan    to    make   New    York    a   railhead 

port    "IBS,    e343.    '371,    n483 

Unified  operation    e879,   a893 

Texas  midland  to  build  spur    n739 

Ties: 

And    limbers,    life    of,    in    Mexico.  ,  .  .    224 
Machine    "perforates"    timber   for    pre- 
servative   treatment     730 

Producers   adopt    standards    n318 

Records    from    test    tracks     461 

Service   test   methods  and  record 584 

Steel    and   wood,   in  England    985 

Track    (book    review)     865 

Anchors,    new    n576 

Curve     traverse    chart    for    lining     (J 

G.     Wetherell)      '719 

Maintenance    by    piece    work    455 

Maintenance      costs,      effect     of     train 

speeds    on    increasing    a507 

Sliding  car   stops    •953 

Work,    all-year-round    e623 

Train   speeds,    see   Railways,    speeds. 

Trans-Andine    line    begun     834 

Trestle    legs,    simple    support    for.    while 
replacing   footings    (D.   G.  Coombs)  ...  h^43 

Trestle  collapse  due  to  freshet nl095 

Trestles,   unusual   filling  methods  on  Soo 

line      '123 

Tunnels,    see  Tunnels 

Uintah  Ry    Co.  to  build  short  line n915 

Unified    operation    favored   by   Commerce 

Chamber     committee     n914 

Valuation: 

Additional    SI. 000. 000    for    n396 

Arbiters     bar     costs     of     reproduction 

value      n318 

Bill  to  amend  act  opposed  by  carriers. 

el059    nl093 
■•Business"     valuation     of    New    York 

transit   lines  to  be  made n873 

Commission    i«!sues    four    supplemental 

tentative     valuations     n(^.5S 

Cost   of   reproduction    e364 

"Final"    reports    on    four    properties. 


Method  not  yet  fixed    (S.  W.  Mo 


e665. 

et  . 


686 


e79B.  818 
Subsidence  of  earth  fills  as  a  factor.  . 

e409.    ^434 
Viaducts,    high,    on    Reading    Ry..    filling 

(P.  S.  Baker) •1020 

Virginian,  coal  cars  of  13n-ton  capacity . 'StH 

Water  supply,   cleaning  main    •949 

PreventiiV     water     hammer     in     long 

force  main    (J.  L    Campbell) 951 

Winchester    &    Western,    motor    bus    suc- 
cessful   on    •648 

Railway  Labor  Board  opposes  wage  cut .  .  .  n321 
Rainfall    and    stream    flow,    early    measure- 
ments      liiTv 

Experiments    (book   review) 1044 

Gage,    a    large,    and    heavy    rainfall     (B 

F.    Rush)     ■  •■  ■  •    463 

Intensities,    probable,    prediction    of     (K, 

Allen) '588.     (L.    S.    Hall    and 

K.    Allen)    letters  825  

"Rainfall    and    Runoff    in   Miami    Vally.  ' 

(Houk).    book    rc\'iew 1044 

Rainmaker's       contr.i.t       with       Alberta . 

farmers   (K.  T.  Roberts)    letter  1000 

Rammed  earth,    sec   BnrHi,    rammed. 
Randell      R.     R..     on     taking    curl     out     o' 

drawings     hBB... 

Rats,    cllminatinn.    in   bubonic  plarue   con- 
trol   (E.    Bessellevrel     ,  .  'lis 

Reading.     Pa.,     long    arch     bridge     of     sla? 

ooncrete    ('A'.   C.   Frv    Jr.) •840. 

(.T     L     Campbell)    lellcr   1005 
RradiMxtment.    delay    in    n743 

RF.n.AMATION   SERVIfE 

Achievements    to    June    30.    1920 213 

Appropriation    enlarged     •««!. 


Hydraulic     investigations    resumed,     sum- 
mary of   work    el45,    161 

Library    in    Washington,    D,    C 131 

Projects     85 

Program  must  be  curtailed    n569 

Recorder,    automatic,    for    stream    discharge 
(P.  W.  Hanna.   G.  H.  Moore  and  J.  0. 

Stevens) letters    521.     (Prof.    F. 

W.  Greve)    letter  779 

Water-level,  and  flow  meter  combined.  ,n*531 

Red  lead  in  paint    (book  review)    864 

Redding.      Cal..      see      Northern      California 

Power  Co. 
Reese.   R.  C,.   on  stairways,  laying  out  rise 

and  run    ^805 

Reflector   for   flood   light,    milk  pan   used. h*  137 

Refuse  disposal,   see  Garbage. 

Registration     of    engineers,     see    Engineers. 

Licensing. 
Reinforced    concrete,     see    Concrete,     Rein- 
forced. 
Reno   County.    Kan.,    monolithic  brick   road 

built  of  fine  aggregate   (M.  W.  Watson) . 

•35,  359 
Rensselaer    Poly.     Inst.,     first     engineering 

school  in  America    (T.  M.  Belden).  -letter  605 
Rensselaer    Polytechnic.     Army    officers    go 

to    nl095 

Reports,     engineering,     writing    of     (H.    C. 

Hodgkins)     letter   90 

Reppert.    C.    M.,    appointed    Pittsburgh    city 

engineer .  n697 

Research    problems,    structural    engineering.  859 

RESERVOIRS 

Capacity      curves      without      topographic 

survey    (C.   C.   Jacob)     '948 

Oil.    see    Oil.    reservoir. 

Roof,  flat-slab.  Canton.  Ohio,  collapses.  n369 
Rise,  computing  (Prof  W.  S.  Pardee).  •114 
Waterproofing   by    gunite    interlining    (B. 

A.    Greene)     ^958 

Residual     aluminum     compounds    in     filler 

effluents     844 

Retaining    walls,    earth-pressure    curves    by 
Coulumb's    formula    (A.    W.    Bedell).. 

letter   '393 
Earth-pressure     theory     as      affected     by 

practical   factors    (G.    Paaswell) •682 

Inclined  braced  by  struts 906 

Weak    (N.    F.    Hopkins)     letter    90 

Review   of   1920    el 

Riensch-Wurl   screen,   see   Sewage  Treatment. 
Ridgway.   R..   chief  engineer.   N.   Y.   transit 

commission     n829 

Dinner    for    n913.    nl053 

Rimrock  Dam.  work  to  be  resumed n701 


RIVERS 


Columbia,    properly    constructed    jetties,,    138 

Conference  to  be  held    n45 

Illinois,    Public    Health   Service   to    study 

pollution     n396 

Jetties,    properly    constructed     138 

Protection  with  spur  dikes    (E,  Ramirez) 

letter    ^909 
Red  River,  Louisiana,  banks  protected  by 

spur  dams    IC.  P.  Chester)  .,,  ,letter   '1047 
San     Joaquin,      Cal.,      irrigation      system 

planned     nl41 

Soundings,    locating    (C.    R,    Andrew)  .  ,  , 

letter   'ISS 
Spur  dikes  protect  banks  (C.  P.  Chester) 

letter    ^1047 

Rivers    and   harbors  bill n378.    n395.    n485 

Rivers  and   harbors   work   allotted n570 

Roads,   see  Highways. 

Rochester.    N.    Y..    Engineering    Soc.    "engo- 

lunchtr's    weekly"     n^571 

Rock   excavated  by   improvised  digger  fixed 

to  stiff-leg   derrick    (P.    P.   Suiter)  .  letter    314 
Rogers.    W.   A.,    on   contractual   relations   in 

highway    construction     a345.    .346 

Roller,    concrete   surface,    patent   upheld.  .  ,nB10 
Roller  Co,  accused  of  unfair  competition .  .  n332 
Rollers    guide    cable    on    steep    freight    in- 
cine     h^869 

Rollins.  R.  on  Maricopa  County.  Ariz  .  309- 
mile    road    program     r879.     •883 

Roofs.    loiig-sTian    concrete   arches    for    Chi- 

c;igo    garage     ^167 

Of    moist     factories,    treated    lumber    for 

insulating    (F.    J.    Hoxic)     a297 

Rubber    paving.    London     1130 

Rurak.    M.   J.    and   C.   E.    Keefer.    on   sani- 
tary   lateral    sewers    and    house    conncc- 

•    tions     564 

Rush.  B.  F..  on  large  rain  ffage  and  heavy 

r.iinfall      -103 

Russia,    industrial    condiliona    333 

Russian    Engineering    Society    (A.    Pazdzer- 
sky) letter      89 

S 

Sabin.  A.  H  .  on  comparing  paint  costs.  ,    ,    h42 
Sacramento,  Cal  .  city  adopts  cost-plus  plan 

on  water  filler  work    (C.  O.  Gillespie) .      77 
City  engineer,  broad  powers  for. 


Bill    progresses    nio«t» 

IlUislraterl 


iW    Gore.  H,  N.  Jenks  and  P.  Hansei\) 

letters  735 

C    L    Seavcv  appointed  manager n985 

Water  supply,   work  slarte<l  on   filtration 

project     

Sacramenln   VaMrv.    sec  also  California. 
Sacr.-imenio      Valley.       clam-shell       dredges 

large    •ize 

Con'Tilc    foundation    on    saturated    adobe 

foundation    (T.    E    Stanton) '317 

Safety,    automobile  drivers,  safely  bulletins 

and    lessons .■■■■:.   *'" 

Salt  Lake  Cily.  smoke  abafement  study  and 
plans    '* 


n93 


•978 


Page 
Samson   Tractor  Co..   Janesville.   Wis.,   steel 

shops    •716 

Sand  and   gravel   production 991 

Bulking  of    (G.  M.  WilUams) letter  313 

Dealers  indicted,  etc.  .  .  .n46:  n94;  fined  nl91 
In    concrete,    see    Concrete,    aggregate. 

"Sand   hog"    to    reappear e6'22 

San   Diego- Arizona  Ry.   again  in   service.  .  .    n93 

SAN  FR.iXCISCO 

Builders   lockout    unions n970 

Building  disputes  settled  by   arbitration  n339 

Building,   lower   wages n660 

Contractors  fined;  three  more  indictments  n530 
Garbage  quality  reflects  thrift  tendency.  .    155 

Garbage  rates  revision 269 

Greater  city,  plans  for 754 

Harbor   control,    etc e631.    (see    also 

649).  n657.  n-40.  n831,   e975 

Observations    (F.   C.  Wight) 37 

Ocean    beach    improvement    planned n698 

Rincon    Hill    regrading    n526 

Water  supply ; 

Hetch  Hetchy  dam,  ready  to  pour  con- 
crete     nll35 

Hetch  Hetchy  mountain  division,  prog- 
ress     370 

Hetch  Hetchy.  strike  ends nl015 

Hetch    Hetchy    tunnel    contract    relin- 
quished     n701 

Hetch    Hetchy   tunnel   work   now    open- 
shop    n657 

Spring   Valley,    company    asks   rate   in- 
crease to   extend   works n525 

Spring  Valley  Water  Co,  purchase   rec- 
ommended  305:   fails,  n483 

Spring  Valley.  J.  Waldo  Smith  advises 

board n43 

Spring  Valley,  vote  on  purchase n239 

San    Francisco    Bay.    bridge    to    cost    $25.- 

000,000    proposed d1053 

Eastern  engineers  to  advise  on nl096 

San  Francisco  Bay.  naval  base  site e975 

San  Francisco  Bay.   survey  for  deeper  chan- 
nel      n740 

Sanitary  Engineers,    state,    organize nl009 


Amer.  Public  Health  Assn..  meeting   .  ,  ,nl095 

Moves    to    New   York n915 

Bubonic  plague  control,  engineering  prob- 
lems  in    (E.   Besselievre) ^113 

"Community     Health     Problem"      (Burn- 
ham)  .    book    review 476 

Conference  of  State  sanitary  engineers.  ,n870 
Death  rates  from  typhoid   and  other  dis- 

case^s   in    19in 213 

Duluth.  Minn.,    to   have  sanitary  survey  n57() 
Engineering  aspects   (J.  A.  Tobey)  e663.   •668 

Greece    (W.  E.   Spear) ^708 

Health   oflicers.   need  not  be  physicians.  .e663 

Injunction    against   impure  water n483 

Metropolitan    district.    New    York    ( G.   A, 
Soper,   G,   C,  Whipple,  A,   Hazcn,  J.  T. 

Fetherston) e98.   104.   '179 

"Modern  medicine  and  the  Public  Health" 

( Sedgwick )     308 

Physician  and  engineer  needed  to  control 

yellow  fever   (C.  G.  Wigley) 373 

"Public   Health   and   Hygiene"    (book  re- 
view)          690 

Public    Health    Service    to    study    Illinois 

River  pollution n396 

Tennessee    department    of    sanitary    engi- 
neering,   in   bill n45 

San   Joaquin   River.   Cal..   irrigation  project 

and  dam nl41 

Increase     in     irrigated     area     served     by 

pumps    1115 

San     Pablo     tunnel,     circular     forms     and 

tamped  concrete  hold  ground h^737 

San  Pedro.  Los  Angeles  &  Salt  Lake  R.R.. 

valuation  report 686 

Santa    Barbara.    Cal..     Riensch-Wurl    plant 

(O.  A.  Stone) '719 

Sault  Canals.   lO'^O  traffic    958 

Saville.    Prof.    T..    on    formula    for   settling 

peMods  in  basins  or  tanks 647 

Sawkins,  J.  H..  on  properties  of  crane  girder 

sections     'IS 

S.aying  vs.  writing 436 

Schneider.     C.     P.    E..     John     Frill    medal 

awarded    to nl092 

Schneider.  Dean  H.,  credit  due  for  co-opera- 
tive courses    (A.  E.  Morgan) letter  779 

Scholarship,  good,  and  engineering  eminence  679 
School  buildings,   see  New  York  City. 

School  construction   leads n615 

Schuylkill  Bivrr  bridge.   Philadelphia,  to  be 

rebuilt     nll38 

Scott.  I.  E..  on  highway  cost  analysis  sim- 

plifled  by   Illinois  reports •118 

Seaplanes,  see  Aeronautics. 

SEATTI.K 

Announces  20%  wage  cut n321 

Motor    boulevard 779 

Skagit    River    project,    bidders   on   equip- 
ment   asked    to    lakn  bonds n3.-i.'( 

First    unit    soon    complete n05ft 

Stadium,   construction,   etc e.323.    •.126 

Street  program  more  than  $3. 000.000. .n^lOOO 

To  vote  on  bond  Iskuc n3I« 

Water   depi     shows    profit nfl.SS 

W.ntcr  supply,   plans  for  addition  go  for- 
ward        287 

Water-works,     construction     of    reservoir 
fnrblodon    n47 

Soavey.    C.   L..    city   manager.    Sacramento 
Cal n9fl6 

Sea    wall,    concrete,    poured    In   sections   by 
trcmie    •896 

Sea  water,  'conerete,  see  Concrete, 
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Seccrist.    T.    W.,    on    Alaska    R  B.    location^ 

surveys     :„■■•',•, .W/  j'  '  " 

Sedgwick.  Prof.  W.  T..  address  on     Modern 

Medicine  and  Public  Health" 

Obituaries 

Seelye.    E.    E.,    on  how 

got    job 
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Volume    86 


340.    * 
ulting   engineer 


Sidewalk,  elevated,  for  traffic  eongre3tion_(F. 

W.    Harris) 

Silt  prevention,  ditch  desirn  lor. 
Siphon,    inverted,    ends    in    riser 

pier...  .'SeS.     (E,    H.    Tashji: 


.letter   'eOti 

647 

_  __    bridge 
,„„....    -.--.     ,-     -.    — ^-.,— It     letter   'TSO 
Sisson.   F.  H.,   address  on   world  economics  el45 


Selkirk     tunnel,     plant    and    equipmeijt    for 
lining  (Staff  of  S.  E.  Junkins  Co..  Ltd.) 

Service  cost,   minimum,  planning  lor 

Ser\'ice.    public,   see  Public  Service. 

Settling    periods    in    basins    or    tanks,     see 
Sewage  Treatment. 

SEWAGE    DISPOSAL,    see    also    SEWAOF. 
TREATMENT,  and  SEWERS 


garbage     and 


age 


Los  Angeles  plans 

Commission's    findings     

Removal   outruns   disposal . 

Waste,    industrial,    prevents    self-puriflc 

tion    of   water   courses .  .  .  . 


e705 
n784 
1117 
e449 


SEW.VGE  TREAT.MENT 

Activated  sludge:  .„-~ 

Air-hft    removal    (W.    G.   Kirchoffer)  .  . 'DaS 

Bibliography    (book  review) 865 

Colloid  chemistry,  application  to  sludge 

pressing   (J.  A.  Wilson  and  others)  al042 
Dorr-Peck  modification   tested  at  Univ. 

of    Illinois    378 

Nitrogen  in    (book  review) 865 

Process    agYs 

Shanghai,   plant    for 648 

Trent     plant.     Turlock.    Cal lod 

Chemical     precipitation.     Providence     re- 
Dorr  Clarifier.   Grand  Rapids.   Mich '459 

Dortmund    tank    rebuilt    into    Dorr   Clari- 
fier.  Grand   Rapids.   Mich '459 

Grand  Rapids.  Mich.,  testing  station ....  •459 
Newton.  Kan.,  plant  (I.  S.  Siegrist.  Jr.)  '349 
Nitrogen   and  activated  sludge    (book  re- 


■eening  plant.   Santa  Bar- 


865 
719 


On  business  outlook ■    "04 

Sisson.    H.    S..    appointment    as    New    York 

highway    commissioner   criticized.  .  .el46. 

<E.    Harrison)    letter  310 
Siegrist.    I.    S..    on    sewage   treatment    plant. 

Newton.    Kan *"■'" 

Skagit     River    project,    see    Seattle. 

Slabs,    floor   and   roof,    moments    for  beams 

of   uniform   live  load    (H.    M.   Gibb)..'8n7 

Precast,   set  on  submerged  concrete  piles  "984 
Slater.   E.   W.    T..    on    Mysore,    India,    power 

and    irrigation    dam 'WnJ. 

Slides     earth,    inclined  wall  braced  by  struts. .'906 
Slip    scraper    with    A-frame    for    unloading 

rock    and  sand    (W.  B.   Albertson) h-86 

Sludge,    activated   see    Sewage   Treatment- 
Smelter  stack,   tile-concrete,   contract   let.  .nll41 
Smith.    F.    B..    invents   stopwater    for   Jo'i'ls 

in    concrete    structures "81 

Smith.     J.     Waldo,     advises     San     Francisco 

water    board "*^ 

Smith,  R.  G..  on  cresoil ~9" 

Smith.    W.    F..    on    timber   floor  rapidly   de- 
stroyed by  dry   rot •390 

Smoke    abatement    study    and    plans.    Salt 

Lake    City 74 

Lake 

SNOW  AND  SNOW   REMOVAL 

Loading  machine.   Chicago '176 

New  York  City,  metropolitan  district    (G. 
A    Soper.   G.  C.   Whipple.   A.  Hazen.  J 

T.   Fetherston) e98.    104 

Machines  used  in   removal. e355.  e411.  •lla 

Removal    and    drift    prevention    on    high- 
ways   (G    H.   Biles) '330 

Surveying,     for    forecasting    stream     flow 

(J.    E.    Church.    Jr.) •244.    •300 

For  water  power  from  Spokane  River   *309 

Wisconsin  survey  begun 181 


Riensch-Wurl 

bara,  Cal.    (O    A.  stonel . 

Settling     periods     in     basins     or     tanks. 

formula    for    (Prof.    T.    Savnlle) 64. 

Sludge,  see  above.  Activated  Sludge. 
Tank     troubles     feature     of     New    Jersey 

meeting    "  .  ?« 

Testing   station.    Grand   Rapids.    Mich 
Testing  station 
SEWERS  and  SEWAGE  WORKS,   see  also 

SEWAGE    TREATMENT 

Akron.    Ohio,    to   be    studied n609 

Calumet    region    plant,    Chicago    Sanitary 

District     (L.    Pearse) •986 

Chaunv.  France,  competition  for  plan .  .  n699 
Costs,    plan    for    meeting     (R.    B.    Morse 

and   A.  Wolman) e931.   944 

Earthouake  causes  surge  (Los  Angeles)  60 
Hamilton.  Ohio,  system  not  fully  used.  .  181 
Lateral,    sanitary,    and   house   connections 

(M.  J.  Rurak  andC.   E.   Keefer) 564 

Lincoln,  Neb.,  and  suburbs •221 

Los   Angeles,   bond   issue   loses nl05* 

Los     Angeles,     new     ocean     outfall     and 

screens '331,   n484,    n7846 

Milwaukee     disposal     plant,      foundation, 

bids  received nl056 

New  York  City    (metropolitan  district)   G. 

A.  Soper.  G.  C.  Whipple.   A.  Hazen.  J. 

T.    Fetherston )     e98.    104 

Passaic    Valley    sewage    may    en'.er    New 

York  Bay n785.  e839.   849 

Passaic  Valley.  New  Yorkers  continue  to 

fight    "^9^2 

Philadelphia,    work    planned    nll43 

Pumping  station,  alternative  outlets  for  *65 
Wisconsin,    water  supplies,    sewerage   and 


Shanghai,    activated-sludge  plant   for 648 

Port  to  be  studied  by  Goethals n485 

Shapes,  structural,   see  Steel. 

Sheerboard    method    used    to    build    large    earth- 
flll    stadium.    Seattle e.323,    ^326 

Shenandoah.      Pa..      high-head      centrifugal 
pumps   (Gannett  and  Crane) •983 

Sherrill,    Col.   C.   O..    made   President's   mili- 
tary  aide n^568 

Sherzer.     A.     F..     on    determining    efficiency 
of  centrifugal  pumps,  new  method ^1114 

SHIPS   AND   SHIPBUILDING 

Changes  in   world's  shipbuilding 332 

Concrete: 

Barges,    concrete,    on    New    York    State 

Canals    107 

British    tests    of    concrete    for    ships.  .    901 

Government,    status  of a348 

"Polias."    efforts    to    salvage  halted  by 

winter    n43 

Current    shipbuilding 654 

Hog   Island  clos's el93 

Piloted  by  electrified  channel  cables 590 

Steel  shipbuilding  in  U.   S 39 

Wage  reductions  in  shipyards  due  Apr.  1  n448 
Shirley.  H.  G..  on  study  of  subgrades.  .  .  .  a306 
Shovel.      Osgood,      with      continuous     tread 

trucks    nl057 

Shovels,  pneumatic  hand,  hasten  tunnel  ex- 
eavation    (G.  C.  D.  Lenth)    '500.  sec  also  •gse 
Erie,    lubrication    of   creeper  mounting 


als< 


of  indlvidnal 


feature     nl099 

Railroad  type,  swing  end  for  end  in  shale 

quarry i^'  -^L-  ' 

Siam     dredging    record     (A.    W.    Robins 


h87 


letter   1133 


Activities  in  connection  with  public  serv- 
ice     e748 

And  drainage  development    e«82 

Experiment     in     management,     decentral- 
ization      e881 

International    technical    meetings    

el060.  nl093 

Local    societies,    strengthening    e323 

Publicity  man.   definition   of 775 

Rochester.  N.  Y..   society's  engo-luncher's 

weekly"      n*571 

Young    men    interested    in    society    work 

e837,  848 
Soc.    for   Promotion   of   Engineering    Edu-ca- 

tion    meeting    nl093 

Soc,  of  Automotive  Engineers,  see  Automo- 
tive  Engineers. 
Soil   and  soil  pressure,   see  Fills.   Earth. 

Solid  partition  best  sound  insulator    591 

Soo    Line,     see    Minneapolis.    St.    Paul    and 

Sault  Ste.   Mane. 
Soper.    G.   A.,    on   water   supply   and   sanita- 
tion in  metropolitan  district.  New  Y'ork .  . 

e98.  104.  ^179 
Sound  insulator,  thin  solid  partition  best.  .  591 
Soundings,    locating  on   Ohio    River    (C.    R. 

Andrew)     letter   •ISS 

South    Africa    asks   American   bids n489 

Railway,   bids   until  July   5 n877 

South      America.      Barranquilla,      Colombia, 

water  suppl.v    (G.  C.  Bunker) •lO 

Brazil,  railway  construction  in  1921....  1068 
Colombia    and    Venezuela,    engineering   in 

(J.   L.  Crane) 907 

Trans-Andine     line     begun      834 

South    Bend.    Ind..    track-elevation    legisla- 
tion  for    n571 

South    Carolina,    highways,    program 156 

South   West  Water  Works   Assn.   meeting.  .n913 

Southeast,    drainage    development    in 36 

Southern  California,  see  California,  Southern. 
Southern  California  Edison  Co.  files  on  Colo- 
rado River  project    n9.3 

Development    program     n378 

(See  also  Kern  River) 

Southern  pine,   Assn.  meeting n575 

Orders  and  production 

n94.   n746.   n834.    n835.   n877.   nl013 

Shipments    exceed   production nl099 

Spain,    engineers    organize    society n613 

Spear.   W.    E..  on   water  supply   and  sanita- 
tion   in    Greece    ^708 

Specifications,  more,  submitted  to  standards.  .  .  . 

association     n318.   57'2 

Plans   for  institute  maturing n318.   573 

Sperry.    W.    A.,    on    tastes    and    odors    from 

chlorination    al041 

Spokane.  Wash..  Millwood  bridge  separation 

of   sidewalk   on   concrete   bridge •ISS 

Spokane     River,     snow     survey     for     water 

power    •209 

Spring  Valley  Water  Co..  see  San  Franicsco. 

Water    Supply. 
Springfield.    Mass..    pays    water    bonds.  ...      70 
Spur  dikes,  see  Rivers. 

ST.    LOUIS 

Building    trades    plan    price    inquiry ....  nl90 
City-owned     utility     bonds     outside     debt 

limit      175 

Eads   Bridge    approach,    reconstruction   of 

upper  deck    (E.  C.  Albrecht)    •413 

Engineering    societies    affiliate     nl42 

Prevailing    rate    of    wages    ordinance    re- 
pealed     n321 


Pa?e 
Wood-block  paving  in    (J.  S.  Crandell) ... '376 

St.    Mary's    Falls    Canal,    traffle.    compared 
with    Panama    '"^ 

St.  Paul.  Minn.,   labor  bodies  plan  to  enter 

contracting n574 

Mississippi  River  bridge,  bonds  approved 

To  make  zone  rules    n740 

St.  Paul  Engineers'   Soc.   tells  pubUe   about 
engineering    problems    n61'- 

Stacks.  see  Chimneys. 

Stadium,    prize   fight.   Jersey  City,    construc- 
tion     ell03.    •1113 

Stadiums,    new    way   o   build 333.    •326 

Stadtmuller.   P..  convicted  of  extortion ....  n9b8 
Pi-ison    term     nl098 

St.iirways.    laying  out  rise   and  run    (R.   C. 
Reese)     805 

Standard   Oil   Co   of  California,    valuation .  .n537 

Standards.  Bureau  of.  see  Bureau  of  Stand- 
International,   conference  on....el060.    nl093 

Standards    Committee,    see    Amer.    Engineer- 
ing   Standards    Committee. 

Stanton.    T.    E..    on    concrete    pavement    on 
saturated    adobe    foundation     •SI? 

State   harbor    control     ^ 

e631.     649.     n657.     n740.     n831.     e957 

States — Why? — (J.   C.   Trautwine.    Jr.).... 
letter,    with  editorial   comment    373 

Statistics   about   business   needed.  .  .  .e749.    n787 

Statler    Hotel.     Buffalo,    higher    stresses    m 
steel  framework  authorized 891 

Steam-electric  plant.   Australia,   to  use  50c. 
coal     ■-!*" 

STEEL 

And  iron  founding,  textbook  on   (Osannl. 

review  by  Dr.   R.  Moldeneke    31)7 

Drill,    see    Drills. 

Prom  slag  concrete  shows  little  corrosion 

German,     semi-finished    price    restrictions 

removed      .•  "969 

Manufacturers    plan    international    associ- 
ation      n403 

"Making.    Shaping    and   Treating"    (Camp 

and  Francis),  review  by  W.  P.  Barba.    130 
Mild    steel,    effect    of    excessive    heat    on 
mild  steel  and  concrete    (E.   A.   Cross) 

letter  353 

Pi'ices   before   and   since   war    n743 

Shapes,   structural,    and  cement  compared 

for    21    years    n^487 

Shops.    Samson    Tractor    Co..    Janesville. 

Wis "^0 

Stresses,     higher,     authorized    in     Buffalo 

hotel  framework    891 

In    building     frames;     higher     working 

stresses    suggested     H'- 

Structural,    diagram    for    effect    of    flange 

holes    (H,    Kcrcher)     •799 

Tests: 

Effect  of  excessive  heat  on  mild  steel 
and  concrete    (E.  A.   Cross)    ..letter  3.i3 

For    toughness    e410 

Sulphur   and    phosphorous    study    -  ■  •  •    bOl 

Wage  adjustments   in  trade nl057 

Steel   and   concrete   construction,   mixed 

•585.    825.    1005.    1133 
Steel    Corporation,    case    against,    base-plus 

price  involved    ^^IsA 

Cuts    prices    n660 

Judge  Gary's  views  on  business  situation 

e931 
Twelve-hour  day   and   seven-day   week  to 

ga     e796 

Wages    reduced flnn 

Steel    sur-faces    prepared    for    painting.  ...  all3() 

Steel   trust.    German,   dead    n702 

Steelwork.      structural.      Belgian      standard 

specification    ..71.    <R.    Fleming)    letter.    478 
Steese.   Maj.  J.  A.,   on  highway   development. 

Alaska    a34(i 

Steinman      D.     B..     on    higher    stresses    for 

bridge   pins    e493,    'SOS 

(A.    W.   Carpenter)     letter  651 

(D     B.    Steinman)     letter  735 

Stelle.   E.  H..  on  widening  pavement  curves 

by  ring  method '2 

Stench   warns  underground   workers    nJ94 

Stevens.    J.    C.     and    others,    on    interstate 

water     conflicts     755 

Stiles.  O.  W..  on  better  freight  handling  by 

mechanical    equipment    ^151 

Stockyards.   Chicago,    final    report   on    waste 

disposal     •815 

Stone  cleaned  by  wire  scratch  brush nl016 

Stone.  A.  O..  on  Riensch-Wurl  plant.  Santa 

Barbara.    Cal •'719 

Stop-water,     new.     for    joints    in     concrete 

structures     ^681 

Store-door    delivery,    see   Freight, 
Stinighton,    B..    resigns    as    secretary.    A.   I: 

M.    and  M.  E nl052 

Strathmore    building    collapse.    New    York 

City    e283.   n315 

Stream    flow,    and    rainfall,    early    measure- 
ments       379 

Forecasting    by    means    ol    snow    surveys 

(J.  E.  Church.   Jr.) •344.   '309 

Gaging,  state  co-operation  in    996 

Recorder,    see    Recorder,    automatic. 
Street    cleaning,    see    Cities. 
Streets.    Pavements,    etc..    see   Cities. 
Stresses,    bridge,    see  Bridges. 
Stresses  in  chimneys,    see  Chimneys. 
Stresses,   steel,   see  Steel,   stresses.     , 
Strikes,  see  Labor.  Strikes. 
Stringers,  dock,  tests  of  (Prof.  M.  O.  Fuller) 

•938 
Structural  design,  some  unsettled  points  (B. 

Fleming )     336 

Structural  effects  of  vibration e383.  n315 

Structural    engineering,     research     problems 


I 
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Pa  are 

Structural  materials  transported,  toana^e.  .      33 

Structural  shapes,  see  Steel. 

Structural   Engineers'   Assn.   of  Illinois,   fee 
schedule      379 

Stucco,    crackinr     a348 

Tests,   in   frame  house    •20 

Stumps  pulled  with  ffinpoles  (H.  M.  Bur- 
well  »     letter  133 

Subway.   London,   electrical  indicator    655 

Sudburv   River  aqueduct,   changes  in   clean- 
ness  coefficient    IF.    I.    Wmslow) •1133 

Suez  Canal,  notes  on   (A.  W.  Robinson) .  .  . 

letter  961 

Suiter.  P.  P..    on  rock  excavated  by  impro- 
vised dieger  fixed  to  stiff -leg  derrick.  .  .h*314 

Sulphate  of  aluminum,  see  Water  Supply. 

Sulphur  and  phosphorous  in  steel,   study  of  601 

Superior.   Wis.,   water  waste  prevention    (W. 
C.  Lounsbury  and  A.   W.  Fowler)     ^461 

Supervising    Architect,    postoffices    principal 
work  of    I  J.  A.  Cliff)    letter  186 

Suppers,    monthly,    stimulate    spirit.    Wilson 
Dam    h567 

Surge  Tank,    see  Tank,    surge. 

SURVEYS 

Alaska   R  R.   lociition    I  T.   W.  Secrist )  .  .  .  •632 
County  surveyors.  Indiana  bill  fixes  pay.. 

n571 
Cross-sectioning   and   good    judgment    (A. 

A.  Ro.vce)    letter  391 

Land,  computation  of  areas  in  acres   (H. 

N.    Bradstreet )     804 

Railways,    see   Railways.   Surveys. 

Stadia    arc.    reduction    table    for    (W.    S. 

Dix)      '78 

Surveyors,  notable  Americans  as  survey- 
ors        114 

Topographic,  of  U.  S..  bill  for  completion 

endorsed  by  Am     Soc.  C.   E nl094 

Topographical,    combined  methods  in    (P. 

J.    Barry  I      '801 

Useful  dodges  in.  comment  on  H  L 
Thackwfjl's  article  of  Dec.  16.  1920 
(J.  P.  Hogan)  41.  CL.  B.  Roberts)  88. 
(G.    D.   Whitmore   and  L.   B.    Roberts) 

653.     (R.    Bering)     735 

Sustina    Bridge.    Alaska,    opened     n358 

Swartz.    A.,    on    maintenance    of    paving   by 

street    railway    companies     •lllS 

Swett.    E.    H..    on    rebuilding   old  New   Eng- 
land   water-power    plant     •1062 

Switches,    see    Railways.    Switches. 
Switzerland,    bridge  builders'    structural   re- 
search   board,    work 1113 

Technical   notes    856 

Sydney.  N.  S.  W..  harbor  bridge  project  re- 
newed      n441 

Sylvester.  H.  C.,  Jr..  on  highway  bonds  for 

investors     a345 

Syracuse,  N.  Y.,  takes  state  canal  lands  for 
grade    crossing   elimination     nl42 

T 

T-beams.     concrete,     designed    as     truss     (J. 

B.  Hutchings.   Jr. )    '233 

Tanks,  construction.   British    (book  review)    864 

Oil.   see  Oil. 

Surge,  horizontal  diaphragm  increases 
capacity     *67 

Water,    condition   after  30   years'   service. 

Madison    Wis.    (W.   E.    Miller) '5*8 

Tarentum       Bnrough.       Pcnn..       injunction 

against    impure   water    ^ton 

Tax  revisions  suggested  by  Sec.  Mellon.. n789 
Technif-al  meetings,  international ..  elllHO.  nl092 
Teichman.     F..     to     design     machinery    for 

Japanese     dam      ^^' 

Tempe   bridge,    see   Bridges.    Concrete. 

Tennesse.     licensing    bill     n4.').    n237 

Sanitary  engineering  department,  in  bill.  n45 
Tennessee  River  power  poas  billties.  .  .26.  2-4 
Teredos,   in  piling,   book  review 308 

Mechanical    protection    for    piles 471 

Terminal  design   for  harbors    .e491 

Terminals,   railroad,  see  Railwa.vs.  Terminals. 
Termites,    see    White    ants. 

Terra  cotta  producers  under  fire n4b 

Terrace    Rcsen'oir   dam.    sen   Dam-. 

Terre    Haute.    Ind..    basis    for    extension    of 

water   mains    •    4;>» 

Testing      macliine.       millinn-pouiul.      F  irest 

Products  Laboratory    <L.   J.    Markwardt)    'SI 
Tests,  see  Concrete.  Tests:   Steel.  Tests,  etc. 
Texas    Midland    Ry.    to    build    sriur    .  .  .  .  ._.n739 
Text    books,    lapses    in     (K     Fleming)    13;>. 

(Prof.    H.    Sutherland    and    R.    Fleming) 

l"tters    .•).->2.     IF.    S.    n.iiN.v)     letter    3fl.T 

(H.  S.  Jacobyf  letter    17  1.    (A.  S.  Niles) 

letter  606  ^  , 

Thackwell  H.  L..  on  lormnlas  wanted  for 
rt'sign  of  air-inlet  valves.  ...*.  H.  (A 
Hazen)  letter  134.  (C.  P.  Dunn  and 
H.  L.   Tha.kwell)    lett.  rs   478 

On    tunnel    building    in    Nicaragua.  .  •       •    "-"^ 

On    useful   dodges    in    surveying,    see   Siir- 

Thames  River    (England)    tunnel    proposed.    983 

Thawing  fire  hydrants,  devi  -e   for n74& 

Thirt-enlh    Enginc.rs    organised.     .......  .      "O 

Thomo-on.    Silvanus    P .    biography,    book 

Three    Rivers     Que.!    concrete    oil    rrxervoir 

(E.    E     Halmos)     ;"2 

Thrift     we*'k  

Thrust    boring  machine    (W.   H.   ShleldM^^^   ^^^ 

Tidal    power    plant.    Chinese    •■■;■■••,•,•,„, *'2Z5 

Old   New   EngLand    (D.  C.   Davis) .  .letter    'SQ 

Ties,   see   Railwayfi.   Ties  .„ 

Tile,    hollow,    price    drops    n'" 

Tide  drains,   dow  in    .,••■•  •  i;  v  •  ■  1  ""■'. 

Tilden.     Prof.     O.     J.,     appointed    hlrhwaj 

education   director    ■■■■■■■,■■■.: "*' 

Timber,   "ee  also  Wood,  also  Lumber. 

•lIluKtraf 


Page 
Timber  construction,  Jersey  City  prize  fight 

stadium     '1112 

Timber    framing,    heavy,    for    transit    shed. 

Seattle      ^509 

Timbers,     dry     rot     306 

Tires,   effect   on   roads    e534.    'SSS 

Titan  Truck  Co.,  two-yard,  subgrade  truck. 

nlOlS 
Tobey.    J.    A.,    on    engineering    aspects    of 

public  health    e663.    ^668 

Toledo.     Ohio,    maintenance    of    paving    by 

street  railway  companies   (A.  Swartz).  . 'lllS 
Toledo.      Ohio,      emergency      unemployment 

fund     n379 

Topeka  flour  mill  case  decision    e49 

Torkelson.    M.    W..    on    assuring    safety    in 

old  highway   bridges e50.   61.   214. 

(M.    Goodkindt    letter    •311 
Tower,   circular,  built  to  support   revolving 

crane ^1043 

Tower,   wireless,  of   concrete.   672   ft.  high.  •847 
Towers,     harbor,     of     concrete     and     steel. 

England     85 

Towns,   planning,   etc..   see  Cities. 
Townsend  bill,    see  Highways.    Federal-aid. 
Tracings  protected  by   strips    (H.   G.  Fay)  .  ^807 
Tractors,    see   Motor    Vehicles. 
Trade   associations   advised  to   correct  prac- 
tice codes,  etc n94.  e9'i'Z.  n968.  nl014 

Government    to    test    legality     nl014 

Investigation    by    Government    nll40 

Regulation     recommended     by     Untermyer 

ell02 
TRADE.   FOREIGN 

Colombia,   opportunity  in    (C.  J.  Bunker) 

e705,    732 

Effect    of     e409 

Engineer    in     (R.    S.    MacElwee)     959 

Germany,    exportations.    menace    of e621 

Germany,   trade   with,   in   1930 176 

Germany,     trade    with.    New    York    office 
opened      n378 

Imports    and    exports     nll4*2 

Imports  and  exports  in   1930    356 

January    imports    and    exports   show    de- 
cline       n448 

Lumber  exporters   ask   standard   contract 
form     n332 

Machinery,    road-making,    exports 501 

Road  machinery   exports    n744 

Trade    schools.     Senator    Calder    urges.  ...  nl90 
Traffic     Science.     Institution     of.     Cologne. 

(Germany     n740 

Trafficways.    elevated,    for   New   York    City. 

.....">47.   e577.    (C.   W.  Leavitt   and  Col. 

W.     J.     Wilgus)      letters     780.      (C.     W. 

Leavitt)     letter    910.     (C.    F.    Dingman) 

letter    1047 
Trailers,    see  Motor  Vehicles. 

Trans-Andine    line    begun     824 

Transit       shed.       heavy      timber       framing. 

Seattle      '509 

Transport    is    leading   engineering    question.  e976 

Transpoi  lation   nrize.   Wellington nl89 

Transportation      problems     before      Federal 

Highway   Council     nl88 

Transportation,    water    i  book   review) 1044 

Trash  racks,  steel  coated  by  cement  gun.  .^1003 
Trees,    getting    rid    of    bark    beetle     (J.    A 

Kitts)     letter    522 

Trenching   machine,    new    type    n.^33 

T'se  shown  to  water  works  men    n359 

Trestles,   see  Railways.   Trestles. 

Tr  dent   meter,   gear  train  protected  in  new 

type      "444 

Troy.   N.  Y..   new  bascule  span    n829 

Trucks,  see  Motor  Vehicles. 

True.    A.    O..    on    water-closet    flush    tanks 

and  water  waste    951 

Trusses,   concrete  T-beam   designed  as   truss 

(J.   B.  Hutchings,  Jr.)     letter  135 

Spans,     concrete,    erected    without    false- 
work      h«608 

Trusts.  Donnelly  law.  New  York,  called  un- 
constitutional      n488 

Tug  strike  in  New  York  called  off n574 

TINNELS 

California    rock    tunneling    practice     (A. 

J.   Cleary )     'lOSS 

Construction,   circular   forms  and   tamped 

concrete   hold    swelling   ground .....  .h*737 

Excavation  hastenetl  by   pneumatic  hand 

shovels    (G.   C.    D.    Lenth) . .  ^500,    see 

also   •OSfi 

Experimental,    for   ventilation    tests n395 

"Home-made"    foot  brake   for  muck   cars 

h'1134 
Hudson  River,  see  Hudson   River  Vehicu- 
lar Tunnels. 
Lining,     cleaning     arch     forms     with     air 

hose     prevents    raveling     .iVvSv 

At    vent    in    form     h«1134 

Cost  of  bunker  saved  by  storing  mate- 
rials  In    surge   chamber    h«440 

Selkirk    tunnel      plant    and    equipment 
(S    E    Junklns  Co..   Ltd..    staff  of)  .  •418 
Muck    hauling     power    operated    scraivr 

shortens   haul     ■ "   '"?i 

Narrows    Kew   York  Cilv.    bonnire    ....n31fl 
Nicaragua,     tunnel    building    in     (H.    L-^., 

Thackwell  I      •  ■  .1 ^21 

Protective   gallery   on    approach.    Parsons 

tunnel.    England    ^  ••.•.■  j*"" 

Shields,    rotation    prevented    by    P'™'™ 

Lacks  o9i 

Slide   vs.    trench    method,    Hudson    River 

tunnel    764.   c«7w 

Thames    tunnel    proposed 9»3 

Ventilation    policies,    vehicular    tunnel. 

r3«5     497.    602.    (W    I.  Alms   and   C. 

M.    Holland)     letters    960 
Tunhnlme    C.   H.   8.   on  London  housing.  .n614 
Turbines,   an  old  water    (D.  M.   Wood)^^^.^^   ^^^ 


editorials  ;  h,  hint."  ;   n.   nc 


note 


Page 
Efficiency    tested    by    pressure    measure- 
ment   (N.   R.   Gibson)    '465 

Reaction.    largest    head    at    Kem    River. 

Cal n740 

Specific    speed,   diagram   for    (E.   A.   Van 

Deusen)     'SOe.    (L.   Perry) 

letter   960 
Turlock.       Cal..       Trent       activated-sludge 

plant     153 

Turner.    D.    L..    consulting    engineer.    N.    Y. 

transit    commission     n829 

Turner  Const.   Co..    N.   Y..   personnel  board 

(M.    A.     Darville)      '860 

Tuthill     H.   T.    on    concrete    road   mix    pro- 
portioned   at    central    plant    "595 

On  local  gravel  plant  in  road  building .  .    854 

TYPHOID 

Death    rate,    in    1919     312 

Indianapolis,    reduction    in    15    years.  .  .  .    218 

Injunction    against    impure    water n483 

Maywood.     III.,     almost     scored     epidemic 

(H.   F.   Ferguson)     letter   310 

Pittsburg.  Cal.,  city  faces  suits,  etc..  . 
605.  (R.  Hilscher)  letter,  with  edi- 
torial   comment.    605. 

U 

Uhler.   W.    D.     on    impact   under  high-speed 

traffic    on    highway    bridges 583 

And    others,    on    highwa.v    bridges 314 

Uintah   Ry.  Co.   to  build  short    line n915 

Uje  River  dam.   Japan.   American  to   design 

machinery     n47 

L^llrieh.     C.    J.,     and    others,     on    interstate 

water     conflicts      755 

Unde'-g^'^nnd  workers   warned  by   stench ... h394 

Unemplcyment.    see   Labor. 

Union  College  first  non-sectarian  college   (E. 

S.    Closson )      letter    333 

New    administrati%'e    engineering    course.  nltlO 
Unloading  rock   and  sand  with  A-frame  slip 

scraper    iW.   B.    Albertson) h*86 

United    States    Civil     Engineer,    bill    creates 

office     n874 

Universities.    Colorado    course    in    municipal 

design      n65K 

Michigan,    highway    courses     n93 

Purdue,    highway   courses    n93 

Utah,  water  storage  commission  appointed. n87.3 

Organized 01096 


Valuation,      "value     for     rate     base"      and 
"value    for    compensation"     1135 

Valuation,   railway,   see   Railwa.vs.   Valuation. 

Valves,    air-inlet,    for    pipe    lines,    formulas 

w.anted      (H.     L      Thackwelll '76. 

(A.   Hazen)    letter  134.    IC.   P.   Dunn  and 
H    L.   Thackwell)    letters   478 

Van  Deusen.  E.  A.,  on  diagram   for  turbine 

speed •806.    (L.  Perry)    letter  960 

Review    of    Nasmyth's    autobiography.  .  .    474 

Vassalo.   P..  on  simple  method  of   resurvey 
for   line    adjustment    ^798 

Venezuela,    engineering    in    ij.   L.    Crane)..    907 

Vibration,    structural    effects    of.  .  .  .e388.    n315 

Vieat    apparatus,    see   Cement. 

Virginian     Ry..     coal    cars    of    120-ton    ca- 
pacity      •304 

\V 

Waddell.  Dr.  J.  A.  L..  on  Chinese  $10,000,- 

000  briilzc  lommission    n785 

Wage  adjustments,  etc..  see  Labor. 

Waite.    Col     H.    M..    elected   president   Natl. 

Municipal    League     n738 

Wall.  E.  E,.  vice-pres.  Am.  Soc.  C.  E n^317 

Wall    plaster,    see    Gypsum. 

Walla   Walla.  Wash.,  may  take  water  from 

Oregon      373 

Wallace.     L.     W..     elected     secretary     Fed. 

Amer.   Eng.   Societies n316.  e323.    •.355 

On    Federation's   work    n831 

Wall,     overloaded,     buckles n483 

Sections,    exterior,    results    of    tests    for 

distortion      '20 

W.alkor.     A.     W,.     on    dragline     excavator 

also  drives  piles  in  reclamation  work.  .h*.3.54 
Wanaque  Dam.  contract  review  refused  .  .  .n321 
War    exploitation,    partisan     c241 

Preparedness    for ce64.    (book  rc- 

review)    691 
War    Industries    Board,    final    report .  .e664. 

I  book    revicwj    691 

Warehouse  A«sn.   to  meet nlOlO 

Washington       D.      C.      garbage      reduction 

economics     (Ma).    F.    S.    Besson) 258 

Science  and  research  bodies  to  have  new 
home     220 

Water  supply,  new  conduit,  appropriation 

for    nl095 

Washington.   George,  Alexandria,   Va.,  town 

plan      1085 

Washington     State,    city    may    take    water 

from    Oregon    373 

Ni  w     .iclminislratlve    code     847 

Waste,   elimination  of.  ,  .n,355.   n441.   n472. 

ei91.    nlon7     nlOOO.    nl094 

Commission.   Federal,   proposal    nl094 

Water,     boiler,    precipitation     from    treated 

w.it<jr     458 

Freezing,      distorts      steel      column      and 

base     (C      P,     nohland) '935 

TTnderground.  traced  by  fluorescein.  .  .  .  639 
Walercl.i"c(  flush  tanks  and  water  waste.  951 
Water    courses.     Industrial    waste    prevents 

self  purification     ,36 

WATER    POWF.R 

Caliriirnia,  development  by  cities nlOll 

Filings    on    1116 

Program,    enormous    85 

Conir.acts   siijijcct    to  regulation 370 

Colorado    River,    sites    surveyed nI098 

ahstrncts 
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Colorado    River.    Cal..    huse   project    filed 


Problems     ""- 

Commission :  ^j 

Act    lor    ®" 

Considers   other    water   rights n914 

Issues    first    license,    to    Niagara    Falls 

Power    Co n39S 

Issues    licenses     ._■  ■  ■  •  ■"**1 

Issues  new  rules    nob9.   nlOlO 

Conference  to  be  held    n*5 

Eastern    superpower    plan ?Vqr 

Governors   to   discuss    nllJb 

Horizontal     diaphragm     increases     surge 

tank    capacity ."^ 

Maine,    proposed    state   control    no /I 

Mysore.   India,    power  and  irrigation   dam 

(E.   W.   T.    Slater)     r.  H21 

National   parks,    water  power   in....e49.    777 
Niagara,   see  Niagara. 

New  York  State,  law n483.  no37.   n738 

Pacific    Gas    &    Elec.   Co..    Pit    River    de- 

velopment.    railroad    to    be    built nSJl 

Parks,      national,      excluded      from      pro- 
visions of  act ■  •  •  1**3 

Philadelphia    symposium n9<s     nisa 

Potomac     River     project      approved     by 

Army   engineers n9- 

Favored    by    commission ,,  ^^ 

Quebec   development,    winter   work   on..*ll~~ 
Rebuilding    old    New    England    plant     (E. 

H     Swett)     •lOb^ 

Situation  during  war    (book  review)....    864 
Snow     survey     for     water     power     from 

Spokane    River    •  •  ■    jjO^ 

Tennessee    River   possibilities 28.    -'-4 

Tidal.    Chinese    plant    .  .  .  .  .  .  .......  .  .  .    J'S 

Old  New  England  (D.  C.  Davis),  .letter  '89 
Turbine,     cfflciency     tested     by     pressure 

measurement    <N.    R.    Gibson) 'ibH 

Reaction,  largest  head  at  Kern  River. ..n740 

WATER   SUPPLY   and  MATER  WORKS,   see 
also  WATER  TREATMENT 

Antioch    Cal..    wins  brackish   water   suit.. '.513 
Barranquilla.  Colombia    (G.  C.  Bunkere)  .    'lO 
Birmingham.    Ala.,    contract    extended.  .  .    63b 
Boston :    cleanness    coefficient    of    Sudbury 
River  aqueduct    (F.   I.    Winslow)  .  .  .  . '1132 

Buffalo    N.  Y..  filtration  proposed no3o 

Chatham.   Ont..  poor  pressure  due  to  un-  ^ 

opened    valve    -03 

Chicago,    why   not   filtered    e707 

Cities  rated  by.  Indiana e6fi3.  686 

City  in  Washington  may  take  water  from 

Oregon 3^3 

Cleaning    railway    water    main *949 

Cleveland.     Ohio.    Clearwater    basin     suit, 
important    contracting    points    decided. 

e535.    549 

Baldwin   reservoir   contract    let nl056 

Problems    treated    (J.    W.    EUms    and 

others) al039.    al041 

Clinton.  la.,  rejects  ownership .n44b 

Conditions    and    needed    planning    (G    W. 

Fuller)      A-4,-iV ^ 

Costs,    plan    for    meeting     (R.    B.    Morse 

and   A.   Wolman) e931.   944 

Czechoslovakia    has    few    supplies 270 

Decatur.    III.,    water   company,    financing. n5^5 

Denver     rehabilitation    of    works 859 

Engineering      Xews-Becord,      waterworks, 
issue.  June  3.  .^^o 

Greece    ( W.  E.   Spear)     , '708 

Hamilton.   Ohio,   system  not  fully  used.  .    181 

Illinois,    small,    financing    of a299 

Injunction    against    impure    water n48J 

Kansas   City,    copper  sulphate   for   clean- 
ing   walls    233 

Kansas   City,    Mo.,    main   cleaning    (C.    8. 

Foreman )     '^i^i 

Metered     iao 

Report    on     499 

$18,000,000    extensions    advised n44 

Liondon.   large  loan    for  extensions nll37 

Madison.    Wis.,    tank,    condition    after    30 
years'    service    i.W.    E.    Miller) '548 


Department    shows    profit     "?55 

Plans   for  addition  go   forward.  .....    n-8. 

Service  factors  form  layman's  viewpoint.  910 
Shenandoah.     Pa.     high-head     centrifugal 

pumps    (Gannett    and   Crane  I     .......  "9»J 

Springfield.  Mass..  city  pays  bonds.  .  .  70 
Tastes  and  odors.  Cleveland  (J.  W.  Bllms 

and  W    C.  Lawrence) aiuja 

Terre  Haute,   Ind..  basis  for  extension  of 

Trenching    machine •  ...  n3.')9.    ni>33 

Washington.  D.  C.  appropriation  tor 
conduit    i-  ■,:■.■•;•  •  ,\ 

Waste,  and  water-closet  flush  tanks  (A. 
O     True)     •  ■.•  ■•  ,  1,1  •  ■„■    ''"^ 

Waste  prevention.  Superior.  Wis.  (W.  1-. 
Lounsburv    and   A.    W.   Fowler) '*bl 

Water  hammer,  in  long  railway  force 
main,    preventing    (J.   L.  Campbell)     .  .    9ol 

Wells  deep,  with  packed  strainers  to  ex- 
elude  sand    (F.   D.  Yeaton)    :,  °^° 

Wisconsin,    water   supplies,    sewerage   and 

wastes      ^" ' 

Water,    transportation    (book   review) 1044 

W.4TBR    TREATSIENT,    see   also   WATER 
SUPPLY 

Bacterial    tests.    B.    Welchii.  .e931.    e933. 

Chemicals,  coagulation  and  sedimentation 
with    (J.  W.  Ellms) al041 

Chlorination.  tastes  and  odors  from  (L. 
C.    Billings) i^"*^ 

Coagulation       and       sedimentation 


Mains,  extensions,  basis  for.  Terre  Haute  458 
Mains,  small,   lay-out   of    (Hellins)    (book 

review  by  R.   E.   HortonI 864 

Management      and     operation     almost     a 

sacred    occupation    393 

Materials    and    methods    to    be    standard- 

ized    nl049 

Meters : 

Gear  train  protected  m  new  type "oio 

Government  water  may  be  metered 343 

Large,    tested    in    place    with   pitometer 


(F.    D.    Danielson)     .  . 
Manufacturers     grilled     in    New  _York 

inqriry  "' " 

Slippage    in    small    meters 


64 


.e748.    n784 
,„„^ 160 

New  ^Jersey,    cities    discuss    shortage.  ..  .n527 

New  York  (metropolitan  district)  and 
sanitation  (G.  A.  Soper.  G.  C.  Whipple 
and    A.    Hazen.    J.    T.    Fetherston)  .  .  . 

e98,    104.    •179 

Odors  and  tastes.  Cleveland  (J.  W.  Ellms 

and  W.  C.  Lawrence) al039 

Operators'     school     advocated n913 

Pavement  breaker  for   starting  trenches.  •937 

Pipe,  concrete   pressure,   water   jacketing.  943 

Pitometer.    see  Pitometer. 

Plan    water-works    now    481 

Problems  and  practice,  abstracts  of  con- 
vention papers  (A.  Wolman  and 
others)    al039 

Pump,     centrifugal,     in     Baltimoi-e    sets 

new    record    ^938 

High-head       centrifugal,       Shenandoah. 
Pa.     (Gannett    and    Crane  I •QSS 

Reservoirs,   see   Reservoirs. 

Residence    systems,    efficiencies    of 464 

San  Francisco,  see  San  Francisco. 

Seattle,     construction     of    reservoir     for- 
bidden        n47 


chemicals    (J.  W.   Ellms)    al041 

Chlorine,    control    by    absorption    method 

(  A.    Wolman )     'oSg 

Filters: 

Alum    coagulation   by   prolonged    agita- 

tion    (Prof.  W.  F.  Langelier)  .  e931.    '924 
Alum,     m     water,     residual     aluminum 

compounds    in     filter    elTluents .  .  .  .      844 
Aluminum    sulphate,    rate    of    solution. 

(J.   W    Ellms  and  others)    al039 

Buffalo.    N.    Y..    filtration    proposed.  .  .n53o 

Cambridge.    Mass..    mechanical     n5o9 

Chicago 530.  e707.   730    (see  also 

e493.    736 
Concrete  walls  and  dams,   porous,  spall 

under    frest    *947 

Control    of    plant,    state    vs.    local.     (R 

B.  Morse)    al040 

Cost-plus  contract  gives  low  cost. 
Ashland.    Ky.     (L.    R.    Howson)  ....    388 

Drilled    plugs    replace    strainers.    Terre 

Haute     855 

East   Chicago.   111.,    tuning   up    530 

Great  Lakes  cities'  water  supply.  .  .  . 
e493.  (J.  N.  Chester)  letter  736. 
see  also  e493.  530.  e707.  730.  736. 

Hay    as    filter    for   boiler    water 

h*869.     (L.    L.    TribusI     letter    1047 
Indianapolis,    fifteen    years'    operation.    218 

Milwaukee,  filters  urged    nll38 

Milwaukee  chemists  advise  postpone- 
ment  of    filtration    604.    n698 

Mud  balls  in  filters,  piping  rearrange- 
ment   as   cure    (H.    W.    Blaisdel!)  .  .  . 

letter    '334 
Philadelphia.    Queen    Lane    filters,    al- 

teratons    (J.    S.    Ely) '943 

Sacramento    adopts    cost-plus    plan ....      77 

Work  started    n9'2 

Underdrains.      filter:      investigation     of 

perforated-pipe     (H.    N.    Jenks)  .... 

el45    'les.    IW.  Gore.   H.  N.  Jenks 

and   P.    Hansen)    letters   735 

Sand    bed    and    wash    water   experience 

(M.    Pirnie)      371 

Highland    Park.    Mich.,    plant    '772 

Licensing  plant  operators.  New  Jersey  (C. 

H.    Capen.    Jr. ) al041 

Lime-softened    water,    stabilizing     308 

New    Jersey,    licensing    purification    plant 

operators    (C.  H.  Capen.  Jr  ) al041 

Phosphoric   acid,    etc.,   in   water  softening 

81.    208 
Settling     periods     in     basins     or     tanks. 

formula   for    (Prof.    T.    Saville) 647 

Small    plant     operator     as    scientist     (A. 

Wolman)     al0.?9 

Stabilizing    softened    water    308 

Sulphate    of    aluminum,    rate   of    solution 

(J.  W.  Ellms  and  others)    al039 

Tests.  B.  Welchii  and  B.  Coli e931. 

e932,   939.   998 
Waterproofing    vertical     lift     well     (G.     L. 

Knott)      h*607 

Waterways.. Governors  may  discuss nll36 

Watson.    Col..    G.    L..    declines    New    Jersey 

tunnel    appointment    n870.    e880 

Watson,    W.    M..    on   monolithic   brick    road 

built    of   fine   aggregate    *35.    2.^9 

WajTie  County.  Mich.,  highways,  traffic  on  28 
Webster.  G.  S..  new  pres.  Am.  Soe.  C.  E  .n*139 
Weirs,     waste,     computing    capacity     (Prof. 

W.    S.    Pardoe)      ^114 

Welding,   electric,  repairs  bascule  bridge.  ..  ^727 

Oxyacetylene.    on    steel    gas    mains ^731 

Wellington   transportation   prize,    conditions.nl89 
Wells,    deep,    with   packed    strainers   to    ex- 
elude   sand    (F.    D.   Yeaton)     •SgS 

Vertical       lift.       waterproofed       (G.       L. 

Knott)      h«607 

Welsch.     W.     F..     on     specialized     use     of 

mechanical    equipment    on    road    job.  .  .  .•205 
West.    J.    R..    on    a    Chinese    tidal    power 

plant      •378 

West   Coast    lumber    production     nll40 

West  Coast  Lumbermen's  Assn.  cited nl055 

West  Point.    Engineer  Corps   to   get   7%    of 

graduates     n914 

West    Virginia,    highways,    contractors    or- 
ganize   ■  •  . .   nJT 

Licensing  bill    nZib,    n870 

Western   Soc.   of   Engineers   elects   officers.  .n828 


Protests     against     appointment     in     Chi- 
cago   Sanitary    District n<40. 

personal     note.     572 

Westinghouse  Co.  to  build  California  plant. n70c( 

Wetherell.  J.  G..  on  curve  traverse  chart 
for    lining   track    •  ■  '719 

Weymouth.  F.  E,.  and  others,  on  interstate 
water    conflicts    '755 

Wheeler.  W.  H..  on  adding  six  stories  to  re- 
inforced-concrete  building.  ...  •585.  (R. 
E.  W.  Hagarty)  letter  835.  (W.  H. 
Wheeler),     letter    1005 

Whipple.  Prof.  G.  C  on  water  supply  and 
sanitation  in  metropolitan  district.  New 
York   e98.   104.   '179 

Whistler  J.  T..  on  interstate  water  con- 
flicts         ■'55 

White    ants,    protection    against 13 

White  lead   in  paint .  .    126 

Whited.  W..  on  roughness  impact  on  high- 
way  bridges    58*2 

Whitten.  R.  H..  on  thoroughfare  plan  and 
program    for   Cleveland •383.     ^715 

Wight.    F.   C.    on    Los   Angeles   the  crowded      57 
On  San  Francisco    37 

Wigley.  C.  G..  on  physician  and  engineer 
needed    to    control    yellow    fever    37'.^ 

Wilkes-Barre.  Pa.,  coal  mines  under  city 
must   file  maps    n401 

Wilson.     J.    A.,     on     colloid    chemistry    in 

sludge   pressing    al043 

Wilson   Dam.    see   Muscle  Shoals. 

Winchester  &  Western  R.R..  Va..  motor 
bus    successful    on    •  .  •648 

Wind  pressure  on  inclined  surfaces  (R. 
Fleming)  135.  (Prof.  H.  Suther- 
land and  R.  Fleming)  letters  3o3.  (A. 
S.    Niles)    letter    606 

Winslow,  F.  I.,  on  changes  in  cleanness  co- 
efficient.   Sudbury    River    aqueduct •1132 

Winston-Salem  Southbound  R.R..  valuation 
report     -^  •  '    ^°" 

Winston.  W.  O..  new  head  of  Assoc.  Gen. 
Contractors     .n^-3o 

Winter  work  on  Quebec  water-power  de- 
velopment                11.V... 

Wireless  signals,  transcontinental,  in  mov- 
ing  autos ,o42 

Wireless   tower,    concrete.    672   ft.   high....  •847 
Wisconsin,     highways,     high     freight     rates 

for    materials    protested     n442 

Day-labor     construction     (W.     C     .Bue- 

towj     1070 

Patrol     maintenance     300 

Law    proposes    unemployment    insurance. n3~l 

Snow   survey    J81 

Water,   sewerage  and  wastes    oot 

Wisconsin    Engineering    Soc.    wants    school 

for    architects    "??. 

Wolf   Lake.   Ind..   bill   for  harbor  survey.  .  .no /I 
Wolman.    A.,    on    small    water    plant    oper- 

ator al039 

On  water  chlorination  control  by  absorp- 
tion    method o3 J 

Wolman.   A.,    and   R.  B.  Morse,   on  meeting 

water-supply    and    sewerage   costs.. e931.    944 
Wood    C    L     on  new  concrete  arch  survives 
washout    of    centers    '809 

WOOD    (see    also    Ll'JIBER,    SOUTHERN    PINE, 
WOOD    PRESERVATION) 

Chestnut,  from  blighted  trees,  better  than 
healthy  wood   (E.  A.  Weimer)    ..letter  312 

Trying   periods    344 

Dr.v    rot     "*^" 

Rapidlv   destroys   timber   floor    (W.  F..„„„ 

Smith)     i-    3s9 

Hickories,    various,    properties   compared .    Jd.-? 

Kiln  drying,   rapid,   new   process    hl38 

Testing     machine,     million-pound.     Forest 
Products     Laboratory      (L.     J.     Mark-   ^ 

Timber  from   live   and   dead'  trees.  .....  1076 

Wood-block     paving     in     St.     Louis     (J.     S. 

(Crandell)      376 

WOOD  PRESERVATION 

Amer.    Wood    Preservers'    Assn..    conven- 
tion   reports    IR.  G.   Smith  and  others)  .a397 

Charring    does    not   stop    decay 1 6 , 

Creosoted   pipe   in   use  38   years ■    304 

Dock      stringers.      tests      (Prof.      M.      O. 

Fuller)  9io 

Machine    "perforates"    timber    730 

Non-pressure    treatments     ■"  •  •  •  ■  ■  ^~9** 

Ties   and   timbers.    Mexican   railways,    life 

of     *gf 

Wood   waste,    alcohol    from    -"O 

Woods.    V.    K..    on    log-flume    engineering.  . 

e747.    •768.  correction  93o 
Writing   use  of  personal  pronoun  advocated 

iC.   T.   Brady.   Jr.)  ....  letter   125,    (Prof. 

P     B.    McDonald),    letter    307.     (W.    H. 

Breithaupt).   letter   474 
Wyoming,    highways,   bonds   voted    ?xSs 

State    authorizes    city    manager    plan.... 1003 


Yeaton,  P.  D.,  on  deep  wells  with  Pa<''ted 
strainers   to   exclude    sand    895 

Yellow  fever,  physician  and  engineer  need- 
ed   to  control    (C.    G.  Wigley) 372 

Yellowstone   River   dam   oboosed    nlO»& 

Young.  R.  B..  and  T.  V.  MtOarthy.  on  pro- 
portionng  concrete  on  job  by  exact  meth- 
ods     e450.      •456.      (Prof.     G.     M. 

Williams  and  R.  G.  Young),  letters  867 

Young.  T.  C..  on  use  of  rammed  earth  as 
"masonrv"  in  building  construction... 
•267  (■■■Former  Lieut.  Col..  A.  E.  P.)) 
letter  652  ^      ,„. 

Youngstown.  Ohio,  builders  plan  wage  cut.narfO 

7. 

Zinc  chloride,  see  Wood  Preservation. 


•Illustrated;  e,  editorials;  h,  hints:  n.  ne^ws  tiote.s  ;  a.  ab.stracts 


A  Consolidation  of  Engineering  News  and  Engineering  Record  ilcGraw-Hill  Company,   Inc. — James  H.  McGraw,  President 

Engineering  News-Record 


DEVOTED    TO    CIVIL    ENGINEERING 
AND    CONTRACTING 


Volume 


NEW  YORK,   THURSDAY,  JANUARY  6,   1921 


Number  1 


"Engineering  Neivs-Reeord"  is  a  consolidation  of  "Engi- 
neering News"  and  "Engineering  Record,"  effected  in  1917. 

"Engineering  News"  was  founded  in  187U  as  the  "Engi- 
neer and  Surveyor,"  which  title  subsequently  became  the, 
"Engineer,  Architect  aiid  Surveyor,"  then  "Engineering 
News  and  American  Raihvay  Journal"  and,  finally,  "Engi- 
neering News." 

"Engineering  Record"  was  established  in  1877  as  the 
"Plumber  and  Samtary  Engineer."  The  name  was  subse- 
quently changed  to  the  "Sanitary  Engineer,"  "Engineering 
and  Building  Record"  and,  finally,  "Engineering  Record." 

The  staff  of  "Engineering  News-Record"  consists  of: 

E.  J.  Mehren,  Editor,  M.  N.  Baker,  F.  E.  Schmitt,  F.  C. 
Wight,  R.  K.  Tonilin,  Jr.,  H.  H.  French  and  J.  W.  Shaver, 
at  Neu<  York; 

W.  W.  DeBerard,  E.  E.  R.  Tratman  and  C.  S.  Hill,  at 
Chicago; 

N.  A.  Bowers,  at  San  Francisco. 


1920  Uneventful 
in  Engineering 

THE  year  1920  was  an  uneventful  year  in  civil  engi- 
neering— in  the  construction  industry.  In  all  lines, 
except  highway  work,  construction  was  below  normal. 
Projects  outstanding  either  in  magnitude  or  design 
were   rare. 

Though  there  was  little  in  the  way  of  construction, 
the  railroad  field  may  be  accorded  first  place  in  the 
importance  of  the  year's  developments.  The  roads  were 
returned  to  their  owners  for  operation,  new  rates, 
designed  to  give  a  6  per  cent  return  on  investment,  were 
put  into  effect,  and  efliciency  greatly  increased  by  the 
co-operation  of  the  public  with  the  very  intelligent 
efforts  of  the  management.  But  much  remains  to  be 
done  to  bring  the  railroads  up  to  the  demands  of  traffic, 
and  this  will  requii-e  expenditures  that  will  make  work 
for  every  branch  of  the  construction  industry. 

Highways  take  second  place.  No  material  abatement 
of  construction  activity  in  that  line  is  to  be  expected, 
though  the  thinking  has  reverted  from  expensive  to 
cheaper  forms  of  construction. 

With  this  emphasis  on  railways  and  highways  has 
come  new  interest  in  the  design  and  operation  of  rail 
and  water  terminals. 

In  actual  accomplishment,  judged  by  magnitude  of 
construction  and  interest  of  design,  first  place  would  be 
accorded  the  field  of  hydraulics.  A  satisfactory  water- 
power  bill,  after  almost  a  decade  of  bickering,  was  passed 
by  Congress.  Excellent  progress  was  made  on  the 
remarkable  Miami  Conservancy  project.  On  the  Amer- 
ican side  at  Niagara  Falls  record-breaking  reaction  tur- 
bines of  37,500-hp.  capacity  were  put  in  operation,  while 
on  the  Canadian  side  work  continued  on  the  great 
Chippewa  project.  On  the  Pacific  Coa.st  projects  were 
started  or  carried  along  on  which  a  number  of  record.s 
will  be  broken.  These  include  a  220,000-volt  transmi.s- 
aion  line,  an  806-ft.  head  on  a  reaction  turbine.  40,000 
hp.  from  a  single  vertical-shaft  reaction  turbine  and 
30,000  hp.  from  a  double-overhung  impulse  wheel  under 


a  1,008-ft.  head.  At  Muscle  Shoals  work  progressed  on 
one  of  the  half-dozen  largest  construction  projects  in 
the  United  States — the  Government's  big  hydro-electric 
scheme. 

In  structural  lines  the  organization  of  the  new  joint 
committee  on  concrete  and  reinforced  concrete  must  be 
recorded.  Among  miscellaneous  projects  was  the  incep- 
tion of  the  work  on  the  New  York-New  Jersey  vehicular 
tunnel. 

In  engineering  education  there  were  no  notable  de- 
velopments, but  the  schoolmen  generally  have  an  inquir- 
ing and  receptive  attitude  that  augurs  well  for  future 
development. 

In  the  field  of  society  oi-ganization  there  is  to  be 
recorded  the  launching  of  the  Federated  American  En- 
gineering Societies,  the  very  great  growth  of  the  Amer- 
ican Association  of  Engineers  and  the  rounding  into 
shape  of  the  Associated  General  Contractors. 

Licensing  has  entered  the  stage  of  general  acquies- 
cence. 

By  and  large,  howevei-,  the  year  has  been  relatively 
uneventful.  In  the  consti-uction  industry  it  has  merely 
repeated  the  general  business  experience  of  painful 
progress  toward  a  more  normal  and  sounder  footing. 

The  Benefits  of  1920 

BECAUSE  the  year  1920  was  so  un.settled,  we  are 
likely  to  overlook  its  constructive  effect. 

Its  tendency  has  been  to  bring  us  back  to  a  saner,  a 
more  con.servative  basis.  The  situation,  on  the  whole,  is 
sounder. 

Brief  consideration  will  show  the  contrast  clearly: 

The  extravagant  buying  in  1919  has  been  replaced  by 
the  conservative  buying  of  the  last  six  months  of  1920. 

The  over-extended  credit  situation  of  1919  and  the 
early  months  of  1920  has  been  replaced  by  the  deflated 
condition  of  the  latter  half  of  the  year. 

The  labor  radicalism  of  the  war  and  of  1919  has 
largely  disappeared.  Wage  reductions  have  been  ac- 
cepted. The  talk  of  industrial  control  has  ceased.  There 
is  the  beginning  of  co-operation  between  labor  leaders 
and  engineers  on  a  sound  industrial  progi'am. 

The  attitude  of  employers  is  reasonable.  They  have 
not  taken  advantage  of  the  present  opportunity,  due  to 
unemployment,  to  force  down  wages  sharply.  On  the 
contrary,  there  is  a  desire,  if  production  will  justify  it, 
to  continue  present  wage  levels. 

All  these  are  evidences  of  calmer,  sounder  thinking. 

The  construction  industry,  in  company  with  the  re.st 
of  the  community,  has  been  going  through  the  .same 
settling-down  process.  Among  engineer."?  there  is  a  re- 
turn to  .serious  thinking,  to  the  .study  and  analysis  on 
which  sound  design — and  therefore  sound  construction 
— are  based.  The  conservative  swing  in  the  American 
Society  of  Civil  Engineers  is  an  indication  of  a  more 
settled  point  of  view. 

Contractors  take  a  calm  view  of  conditions.     They 
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are  not  busy,  but  the  outlook  is  improving.  Labor  is 
plentiful  and  more  efficient.  Credits  are  easier.  Ma- 
terials are  coming  down  in  price.  Transportation  con- 
ditions promise  to  be  better  next  season. 

Only  the  members  of  one  of  the  three  major  branches 
of  the  construction  industry — the  manufacturers — are 
still  in  a  badly  disturbed  condition.  But  the  reason  is 
obvious.  The  slackening  of  business  has  left  heav 
inventories  on  their  hands.  The  contractor,  compara- 
tively, is  in  an  ideal  position.  He  has  no  inventory,  and 
his  plant  is  paid  for  in  good  part.  It  may  not  be  earn- 
ing, but  the  financial  burden  it  imposes  is  relatively 
small.  Nevertheless,  manufacturers  are  gradually  get- 
ting rid  of  their  stocks  and  the  spring  trade  will  clear 
up  the  difficulty. 

On  the  whole,  the  construction  industry  is  settling 
down,  and  as  a  result  of  the  deflation  process  of  1920 
is  in  a  sounder  position  today  than  it  was  a  year  ago. 

Troubles  Not  Yet  Over 

IN  APPRAISING  the  benefits  of  the  latter  half  of 
1920,  there  is  no  desire  to  carry  the  impression  that 
all  of  our  difficulties  are  at  an  end.  We  are  not  yet 
"out  of  the  woods";  indeed,  we  are  far  from  being  out. 

For  some  years  yet  the  process  of  working  to  lower 
levels  will  be  in  progress.  That  will  occasion  repeated 
disturbances,  for  it  requires  budget  readjustment  by 
every  business  enterprise  and  every  individual. 

We  have  made  only  a  small  impression  upon  our  war 
debt.  Our  government  expenditures  continue  at  an 
extravagant  figure.  Taxes  are  high  and  probably  must 
go  higher. 

In  Central  Europe  there  is  little  improvement,  while 
the  exchanges  with  the  whole  of  Europe  are  a  serious 
detriment  to  the  marketing  of  our  cotton  and  grain 
crops.  The  first  step  is  now  being  taken  in  broad-scale 
export-trade  financing.  It  is,  however,  but  a  start  and 
unless  followed  by  further  vigorous  efforts  is  not  calcu- 
lated to  have  any  considerable  immediate  effect  on  the 
situation.  As  long  as  Europe  cannot  buy  our  goods,  we 
are  bound  to  suffer. 

Even  the  end  of  1921  will  not  see  a  permanent  stabili- 
zation. The  dislocation  caused  by  the  world  war  was 
too  great  to  be  wiped  out  in  a  three-year  period.  All 
we  can  hope  to  do  by  the  end  of  the  present  year  is  to 
make  a  further  considerable  step  in  the  readjustment 
process. 

The  Outlook  for  Construction 

IN  a  time  of  stress  we  are  especially  concerned  about 
the  future.    The  question  today  is — What  of  construc- 
tion next  year? 

Prediction  must  rest  on  experience.  Fundamental 
conditions  are  sound.  Crops  have  been  large,  the  finan- 
cial situation  is  well  in  hand,  there  is  a  large  withheld 
demand. 

The  present  depression,  as  a  result,  should  be  short 
lived.  So  argue,  in  fact,  many  of  the  country's  shrewd- 
est students  of  business.  They  expect  the  present  inaction 
to  continue  for  some  months,  with  revival  in  the  spring 
and  good  business  in  the  latter  part  of  the  year.  Such, 
for  example,  is  the  view  of  Professor  Persons,  of  the 
Harvard  Bureau  of  Economic  Research.  Other  students, 
such  as  Judge  Gary,  look  for  steady  improvement  but 
do  not  attempt  to  fix  a  date  for  the  definite  initiatio 
of  a  forward  movement.  In  general,  the  concensus  of 
opinion,  such  as  is  expressed  in  the  Review  of  Reviews' 


sjonposium,  inclines  toward  the  expectation  of  a  fairly 
active  year  with  a  steady  upward  trend. 

These  views  relate  to  general  conditions.  Have  the 
engineer,  the  contractor  and  the  manufacturer  in  the 
construction  field  equal  reason  for  courage  and  calm- 
ness, even  for  optimism? 

A  brief  review  of  conditions  will  help  in  forming  a 
judgment. 

There  has  been  no  normal  construction  year  since 
1916 — if,  indeed,  that  could  be  called  normal.  The 
whole  country  is  under-built.  There  is  work  ahead  for 
many  very  busy  seasons. 

Whether  projects  will  be  undertaken — how  much  will 
be  undertaken  at  once — depends  on  the  attractiveness  of 
conditions ;  and  they  are  decidedly  better  now  than  they 
have  been  for  four  years. 

In  1920  materials  prices  were  high;  labor  scarce,  ex- 
pensive and  inefficient;  transportation  disorganized;  the 
financial  situation  stringent.  These  were  serious  bars 
to  the  effective  conduct  of  construction  work. 

By  contrast  the  indicated  conditions  for  1921  are: 

Lower  wages;  ample  and  more  efficient  labor. 

Lower  materials  prices. 

Better  transportation. 

Easier  money;  an  improved  credit  situation. 

Materials  prices,  it  is  true,  have  begun  to  break  only 
recently  and  recessions  thus  far  have  been  small.  But 
the  tendency  is  downward.  Transportation  conditions 
should  be  better  though  we  must  not  expect  them  to  be 
equal  to  a  pre-war  normal.  That  would  be  too  much  to 
expect. 

Certainly  these  favorable  conditions  should  tempt 
owners  and  public  agencies  to  proceed  with  construction. 
The  factor  holding  back  work  is  the  expectation,  always 
an  accompaniment  of  a  falling  market,  of  still  lower 
prices.  But  with  demand  pressing  hard  on  facilities  and 
with  a  set  of  conditions  more  favorable  than  those  of 
1920,  or  1919,  it  appears  to  us  inevitable  that  a  good 
volume  of  construction  will  be  forthcoming.  Knowledge 
of  conditions  will  spread  during  the  winter.  The  spring 
should  see  an  active  construction  revival. 

Engineers  and  contractors,  then,  have  as  much  reason 
for  optimism — or  at  least  for  calmness  and  courage — as 
those  who  base  their  views  on  general  business  con- 
ditions. 

Revival  in  Railroad  Work 

SOME  contractors  are  basing  high  hopes  on  a  large 
revival  in  railroad  building.  In  this  hope  we  cannot 
share.  Highway  work  there  will  be — a  lot  of  it;  there 
will  be  municipal  and  other  public-works  construction; 
there  will  be  building  work.  But  in  railroad  work  the 
lagging  pace  of  these  many  lean  railroad  years  is  not 
likely  to  be  much  accelerated.  The  railroads  will  have 
to  be  assured  of  the  6-per  cent  standard  return  before 
they  will  be  able  to  finance  improvements  on  a  satis- 
factory basis.  The  new  rates  are  not  producing  up  to 
the  mark  set.  Therefore  the  construction  program  will 
be  limited  to  bare  necessities. 

As  T.  DeWitt  Cuyler  puts  it  in  his'  article  in  this 
issue,  "Capital  expenditure  programs  for  1921  will  of 
necessity  be  directed  mainly  at  removing  situations 
which  prevent  the  existing  railroad  lines  from  carry- 
ing maximum  traffic  over  the  existing  trackage." 

Intimations  to  the  same  effect  are  to  be  found 
at  the  conclusion  of  the  article  by  Mr.  Parmella  on 
maintenance. 
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New  York's  Building  Scandal 
and  Organized  Contracting 

FOR  over  two  months  a  New  York  State  legislative 
committee  has  been  inquiring  into  the  operations 
of  the  building  industry  of  New  Yorlc  City.  The  situa- 
tion, apparently  at  first  merely  local  and  concerned  with 
labor  organization,  has  developed  into  a  matter  of 
nation-wide  import.  Not  only  are  there  labor  rings,  but 
rings  of  contractors  and  even  tighter  rings  of  supply 
dealers.  So  flagrant  were  the  operations  and  such  is 
the  suspicion  that  similar  conditions  obtained  in  other 
cities  that  the  Calder  Senatorial  committee  has  secured 
power  from  Congress  for  a  nation-wide  investigation 
of  the  construction  industry. 

The  situation,  therefore,  is  now  far  beyond  a  matter 
of  mere  local  importance.  In  particular  does  it  concern 
every  one  connected  with  construction  in  any  manner  or 
anywhere  in  the  Union. 

Coming  just  at  this  time,  too,  the  scandal  points  to 
a  great  opportunity  for  organized  contracting. 

In  brief,  three  things  have  been  shown  at  New  York: 

1.  That  the  building-labor  organizations  were  under 
the  control  of  a  single  individual  who  brazenly  levied 
tribute,  for  his  own  pocket,  upon  contractors  and  labor 
alike. 

2.  Subcontractors  through  the  operations  of  "open- 
price"  associations  have  been  in  a  position  to  do  col- 
lusive bidding.  Pleas  of  "guilty"  on  indictment  indi- 
cate that  in  some  cases,  at  least,  advantage  was  taken 
of  the  opportunity. 

3.  General  contractors,  even  some  of  nation-wide  repu- 
tation and  operation,  have  bowed  to  the  rule  of  the 
labor  boss  and  have  either  directly  paid  tribute  to  him, 
or  have  done  so  indirectly  by  employing  only  such  labor 
as  he  approved  of.  The  boss,  of  course,  got  his  return 
in  the  latter  cases  by  tributes  upon  his  closely  controlled 
labor  groups. 

4.  Materials  dealers — possibly  also  materials  manu- 
facturers— through  "open-price"  associations  and  other 
forms  of  agreement  have  coUusively  raised  prices — have 
raised  them  to  figures  not  warranted  by  costs  nor  by 
the  law  of  supply  and  demand. 

The  sum  total  of  these  operations  has  been  to  increase 
materially  the  cost  of  building  operations  in  New  York 
City. 

Particularly  is  it  important  to  note  that  a  mechanism 
— the  "open-price"  association — designed  to  allow  the 
exchange  of  price  information  while  removing  those 
operating  under  it  from  possible  punishment  under  the 
anti-trust  laws,  was  the  favorite  means  for  carrying  on 
the  price-raising  activities  of  the  materials  dealers  and 
the  subcontractors.  Obviously,  there  are  advantages 
accruing  to  industry  from  the  work  of  industrial  asso- 
ciations. Obviously,  too,  as  soon  as  price  exchange  is 
started  or  price  discussions  are  entered  upon  there  is 
danger  that  price  raising  will  result.  This  is  exactly 
what  happened  at  New  York  City. 

Manifestly,  the  chief  concern  of  the  construction 
indu.stry  is  in  measures  that  will  prevent  a  repetition 
of  these  conditions.  Sole  reliance  on  legal  measures  will 
prove  futile.  The  result  of  the  present  investigation 
will  be  the  punishment  of  some  of  the  participants  and 
the  temporary  suspension  of  the  pirating.  In  a  year 
or  two  the  disclosures  will  be  forgotten,  new  rings  will 
begin  to  form,  and  in  four  years'  time,  at  the  outside, 
the  conditions  can  well  again  be  repeated. 

Engineers  and  architects  are  not  likely  to  be  effective 


jn  preventing  this  sort  of  thing.  They  do  know  of  it, 
many  of  them  knew  the  conditions  that  obtained  at 
New  York,  but  their  organizations — unless  possibly  the 
new  federation — are  not  of  the  type  to  take  up  a  matter 
of  this  kind  and  fight  the  case  through. 

The  contractors  alone,  as  we  see  it,  can  prevent  simi- 
lar conditions  developing  in  the  future.  To  do  that 
requires  widespread  sources  of  information,  financial 
strength,  and  an  organization  of  nation-wide  scope. 
All  of  these  things  the  contractors  either  have  actually 
or  potentially.  They,  more  than  any  other  single  inter- 
est in  the  construction  industry,  know  what  is  going  on. 
They  employ  the  labor,  they  employ  the  subcontractor, 
they  buy  the  materials.  Their  sources  of  information 
extend  to  every  city  in  the  land.  Their  combined  finan- 
cial strength  is  large.     Their  influence  is  nation-wide. 

Unto  these  things  must  be  added  a  strong  organiza- 
tion and  strong  leadership.  Now,  for  the  first  time  in 
the  history  of  the  contracting  interests  of  this  counti-y, 
that  strong  organization  and  that  strong  leadership 
seems  to  be  forming.  We  refer,  of  course,  to  the  Asso- 
ciated General  Contractors. 

Of  course,  this  is  not  the  only  one  of  the  great  oppor- 
tunities before  the  association,  but  it  is  a  big  one — and 
it  looms  large  just  as  the  association  is  apparently 
settling  down  in  organization  and  preparing  for  vigor- 
ous functioning. 

For  the  best  interests  of  the  public  which  buys  con- 
struction, whether  as  individuals,  private  corporations 
or  public  authorities,  the  Associated  General  Contractors 
needs  to  grow  into  a  thoroughly  well-knit  fighting 
agency.  If  it  becomes  that  it  will  place  the  construction 
industry  of  this  country  in  an  enviable  position,  to  the 
benefit  of  the  industry  itself  as  well  as  of  the  public 

Am.  Soc.  C.  E.  Activities 

NO  ACCOUNT  of  the  year's  doings  would  be  com- 
plete without  brief  mention  of  the  activities  of  the 
American  Society  of  Civil  Engineers.  The  year  has 
been  an  unusual,  even  if  unfortunate,  one.  Discussion 
and  contest  have  waged  over  management  policies  and 
mechanism.  Have  not  the  main  purposes  of  the  society 
been  neglected? 

Among  broadminded  men  the  purpose  of  discussion 
is  to  bring  out  and  to  clarify  to  themselves  and  to  others 
the  true  merits  and  demerits  of  proposals.  In  the 
society's  discussions  last  year,  the  contests  were  taken 
as  the  medium  for  personalities,  for  casting  suspicion  on 
the  motives  of  opponents,  for  partisanship  that  has  been 
a  reflection  on  the  society  and  on  the  members  partici- 
pating in  the  propaganda  on  both  sides.  Men  otherwi.se 
fair  have  in  the  heat  of  contest  given  their  opponents 
credit  for  not  one  shred  of  honesty.  They  have  deluded 
themselves  into  belief  that  the  opposition's  motives  are 
entirely  selfish— a  desire  to  control  the  society  for  per- 
sonal benefit  rather  than  in  the  interests  of  the  society 
as  a  whole.  Both  sides  make  the  charge  and  both  are 
equally  wrong.  Disinterested  onlookers  know  that  both 
parties  honestly  believe  that  their  victory  would  \ye  for 
the  best  interests  of  the  organization  and  that  they  place 
the  society's  interests  first. 

The  stage  is  set  for  an  annual  meeting  that  may  be 
unpleasant.  We  hope  that  the  rabidness  displayed  in 
private  discussion  and  printed  documents  will  have  spent 
itself  before  that  time,  and  that  the  meeting  may  be 
a  man-to-man,  fairminded,  considerate  discussion  of 
whatever  topics  are  brought  up. 
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Benefits  From  the  Strife 

AFTER  so  much  strife  there  should  accrue  to  the 
l\  American  Society  of  Civil  Engineers  some  benefits 
for  the  time  and  energy  expended.  Surely,  from  the 
standpoint  of  technical  work  even  a  calm  discussion  of 
internal  policies  and  mechanism  for  a  whole  year  would 
be  deplorable.  Under  the  frenzied  temper  of  the  con- 
test, the  effect  upon  the  society's  technical  wellbeing 
has  been  mischievous.  It  has  rendered  lukewarm  those 
whose  interest  in  the  society  was  mainly  in  its  profes- 
sional and  technical  service.  "A  plague  on  both  your 
houses,"  as  one  of  these  members  has  expressed  it. 

The  only  benefit  to  be  expected  from  the  year's  dis- 
cussion should  be  agreement  upon  some  ground  common 
to  the  two  factions.  This  result  has,  we  believe,  been 
achieved,  even  though  there  may  need  to  be  further 
discussion  before  the  agreed-upon  essentials  can  be 
expressed  in  satisfactory  constitutional  changes.  These 
essentials,  which  both  sides  approve,  are  that  the  choice 
of  the  districts  for  their  directors  must  be  respected, 
and  that  the  local  sections  must  be  developed  into  virile 
elements  of  the  organization.  Now  that  the  conserva- 
tive leadership  has  accepted  these  essential  principles 
that  which  remains  is  agreement  upon  precise  method 
and  wording. 

Another  result  of  the  year's  strife  seems  to  be  that 
the  "stand-pat"  element  is  definitely  out  of  a  place  of 
power.  When  the  organization  again  functions  nor- 
mally it  is  to  be  expected  that  there  will  be  a  conserva- 
tive element,  but  this  conservative  element,  if  it  be  true 
to  its  pledge,  will  not  be  hidebound  but  will  work  for 
a  widening  and  intensification  of  the  society's  work. 

The  return  to  a  normal  functioning  is  much  to  be 
desired.  New  vigor  needs  to  be  put  into  committee 
work  and  there  needs  to  be  a  papers  committee  based 
on  the  theory  of  active  effort  to  secure  papers  represen- 
tative of  the  important  advances  in  every  branch  of 
civil  engineering  rather  than  upon  the  old  theory  of 
indifferent  solicitation  of  papers  or  of  waiting  for  them 
to  be  sent  in  voluntarily. 

Even  as  the  year  1920,  despite  its  disturbances,  has 
been  of  benefit  to  llie  country  and  the  industrial  com- 
munity, so  in  the  American  Society  of  Civil  Engineers 
has  it,  through  tunnoil,  produced  good  results.  There 
is  near-agreement  on  the  essential  changes  required, 
there  is  less  difference  in  outlook,  in  program  and  in 
aim  between  the  two  chief  articulate  and  active  groups 
in  the  society.  A  moderate,  sane  progressivism  seems 
assured. 

The  Federation 

FOREMOST  among  the  engineering  society  activities 
of  the  year  has  been  the  launching  of  the  Federated 
American  Engineering  Societies.  Historically,  it  is  a 
development  from  the  occasional  inter-society  committee 
work  begun  some  years  ago.  The  need  for  a  per- 
manent committee  being  apparent,  Engineering  Council 
came  into  being,  and  that,  failing  to  bring  the  local 
societies  into  co-operation  with  the  nationals,  led  in  turn 
to   the   federation. 

How  serious  is  the  failure  of  the  civil  engineers 
to  join  it  only  the  future  can  tell.  The  three  major 
societies  and  the  locals  which  are  in  the  organization 
are  fully  capable  of  giving  the  plan  a  thorough  test. 

That  there  is  need  for  functioning  through  some  clear- 
ing house  or  centralizing  organization  is  fully  conceded. 
Failure  of  the  civil  engineers  to  join  was  not  due  to 


lack  of  appreciation  of  the  need  for  some  unifying 
body  (for  that  was  strongly  endorsed  in  the  question- 
naire early  last  year)  but  rather  to  traditional  con- 
servatism, to  the  weakness  of  the  presentation  made  by 
the  sponsors  of  the  federation,  to  the  failure  to  make 
clear  in  the  federation's  constitution  the  determination 
to  keep  out  unqualified  organizations.  Had  there  been 
a  representative  of  the  conservative  element  of  the 
Am.  Soc.  C.  E.  on  the  conference  committee,  ideas  might 
have  been  interjected  .into  the  plan  that,  without  chang- 
ing materially  the  fundamental  idea  of  federation,  would 
have  won  the  support  of  many  of  the  conservative 
members.  There  was  too  much  "progressivism,"  not 
only  as  to  the  federation  plan  itself,  but  as  to  the 
personalities  responsible  for  it.  The  federation  matter 
was  bound  up  with  an  intra-society  quarrel. 

Despite  the  adverse  decision,  however,  on  entrance 
into  the  federation,  it  is  clear  to  everybody  who  wants 
to  be  fairminded  that  the  failure  of  the  federation  would 
be  serious  for  the  engineering  profession.  It  would  put 
off  indefinitely  the  day  when  all  societies  would  co-oper- 
ate harmoniously.  Eventually  that  co-operation  will 
come.  Some  method  will  be  found  by  which  the  civil 
engineers  will  be  brought  into  the  fold,  even  if  there 
must  be,  to  accomplish  that  object,  radical  change  in 
the  organization's  constitution. 

We  look  to  the  federation,  therefore,  to  become  the 
eventual  nucleus  of  any  co-operative  movement.  Should 
it  fail,  there  would  be  no  other  alternative  than  the 
separate  establishment  or  development  of  a  welfare  and 
civic-activity  body.  Of  the  latter  proposal  there  are 
many  supporters.  For  the  present,  however,  the  major- 
ity of  the  strong  elements  in  the  profession  have  pinnec 
their  faith  to  the  federation. 

The  A.  A.  E. 

PROGRESS  of  the  American  Association  of  Engineers 
has  been  notable  during  the  year.  The  membership 
has  increased  from  10,000  to  24,000,  making  it  by  far 
the  largest  engineering  society  in  the  countiy — nearly 
double  the  size  of  the  next  largest.  With  growth  has 
come  a  softening  of  the  antagonism  hitherto  shown 
toward  the  association  by  many  prominent  engineers  in 
the  older  national  societies.  That  softening  has  not 
been  due  to  mere  recognition  of  the  power  of  the  organi- 
zation, but  to  an  awakening  appreciation  that  the  asso- 
ciation is  not  radical,  that  the  charge  that  it  was  a 
union  was  without  any  basis.  The  study  by  Engineer- 
ing Council  of  compensation  and  of  registration — ^paral- 
leling some  of  the  association's  work — may  have  had 
something  to  do  with  the  change  in  attitude.  But  what- 
ever the  reason  it  is  a  fact  that  the  A.  A.  E.  is  now 
mentioned  in  conservative  quarters  without  the  former 
denunciation  and  display  of  antagonism. 

Internally  the  association  is  rapidly  maturing.  Large- 
scale  experimentation,  necessary  at  first,  is  being  re- 
placed by  definite  operating  practice.  The  intensive 
character  of  chapter  development — with  paid  secretaries 
in  half  a  dozen  strategic  centers — is  particularly  worth 
noting. 

With  the  50  per  cent  increase  in  dues,  which  has  been 
voted,  the  association's  influence  is  bound  tp  increase. 
The  year  1920,  however,  is  a  landmark  not  soon  to  be 
rivalled,  for  it  records  the  real  finding  of  itself  by  the 
association  and  its  wide  recognition,  even  by  former 
antagonistic  circles,  as  an  element  that  cannot  be  neg- 
lected in  professional  organization. 


January  6,  1921 


ENGINEERING     NEWS-RECORD 


N.  Y.  Section,  Am.  Soc.  C.  E. 

THE  New  York  Section  of  the  American  Society  of 
Civil  Engineers  is  worth  recording  as  a  real  accom- 
plishment of  the  year.  It  is  a  local  organization,  it  is 
true,  but  it  has  a  national  import,  for  if  it  be  vigorous 
it  will  not  only  cast  luster  on  the  society  in  the  nation's 
metropolis,  but  will  help  to  solve  the  problem  of  weak 
and  uninteresting  meetings,  which  has  been  the  bane  of 
the  New  York  gatherings  for  these  many  years.  For- 
tunately, it  has  been  vigorously  manned  and  is  vigor- 
ously functioning.  It  has  held  three  meetings.  Each 
one  of  them  was  a  record  breaker,  not  merely  in 
attendance  but  in  the  timeliness  and  technical  value  of 
the  discussions.  Very  properly,  the  meetings  concerned 
themselves  with  large  local  problems,  obviously  a  very 
proper  point  of  attack  for  a  local  section.  It  is  not 
too  much  to  say  that  the  coming  of  the  New  York 
section  has  put  new  life  into  the  society  in  New  York. 

Fortunately,  too,  the  section  was  launched  without 
any  of  the  partisanship  which  might  easily  have  been 
injected  into  it.  The  judicious  selection  of  officers — all 
of  them  men  of  unusual  ability — representing  a  good 
balance  between  the  various  points  of  view  has  resulted 
in  an  entire  absence  of  that  partisanship  which,  unfor- 
tunately, at  the  minute  is  afflicting  the  society  at 
large. 

From  every  point  of  view,  therefore,  the  happy  inau- 
gural of  the  New  York  section  is  a  civil-engineering 
society  event  of  1920  well  worth  recording. 

Licensing 

THE  year  1920  brought  to  some  finality  the  question 
of  the  registration  or  licensing  of  engineers.  Until 
the  beginning  of  this  year  there  was  constant  debate 
on  the  advisability,  on  the  advantages  and  disadvan- 
tages, of  licensing. 

Within  the  twelve-month,  however,  the  discussion  has 
given  way  to  calm  acquiescence  or  indifference  on  the 
part  of  former  vigorous  opponents.  No  longer  are  the 
merits  and  disadvantages  discussed.  The  outstanding 
fact  is  that  licensing  is  now  accepted  as  inevitable  and 
that  its  extension  to  many  other  states,  beside  the  eleven 
which  have  it,  is  to  be  looked  for. 

Such  being  the  case,  study  from  now  on  will  be 
directed  toward  the  administration  of  the  various  meas- 
ures. The  problem  of  reciprocal  relations  between 
states  will  come  to  the  fore,  codes  of  practice  will  be 
built  up  and  the  administration  of  the  acts  refined.  We 
are,  to  use  an  engineering  simile,  going  from  the  field 
of  construction  to  that  of  operation.  There  will  result 
from  the  operating  experiences  material  for  the  modi- 
fication of  existing  statutes. 

Somebody,  and  it  will  naturally  be  a  licensing  com- 
mittee of  the  Federated  American  Engineering  So- 
cieties, will  need  to  follow  the  experiences  closely,  to 
correlate  them,  to  draw  conclusions,  and  to  place  the 
experiences  and  conclusions  at  the  disposal  of  officials 
administering  the  laws  and  also  of  engineering  socie- 
ties in  states  where  changes  are  needed.  The  confer- 
ence in  Chicago  of  officials  administering  engineers' 
licensing  laws  and  the  one  in  St.  Louis  of  those  admin- 
istering architects'  laws  show  that  the  officials  appreciate 
the  need  of  uniformity.  Now  that  the  principle  of 
licensing  is  accepted,  it  is  the  part  of  wisdom  to  di 
all  in  our  power  to  render  the  laws  most  effective  and 
their  administration  most  efficient. 


Spending  Highway  Dollars 

LIKE  all  other  activities,  highway  work  is  recovering 
^from  the  war's  unsettlements.  In  the  era  of  easy 
money  huge  expenditures  were  freely  planned.  The 
people  were  free  with  their  own  money  and  placed  the 
public's  money  freely  at  the  disposal  of  officials.  A 
reversion  has  set  in.  The  private  dollar  and  the  public 
dollar  are  being  more  carefully  scrutinized.  Retrench- 
ment, or  at  least  circumspection,  in  public  expenditures 
is  the  order  of  the  day. 

The  results  are  seen  in  the  thinking  of  highway  engi- 
neers the  country  over.  That  has  been  clearly  brought 
out  in  the  series  of  articles  on  "The  Trend  of  Highway 
Development,"  published  recently  in  this  journal.  The 
trend  in  many  sections  is  distinctly  in  the  direction  of 
using  a  cheaper  type  of  surface,  under  efficient  main- 
tenance, instead  of  the  expensive  permanent  types  so 
universally  popular  only  two  years  ago.  In  the  Mid- 
dle West  the  art  of  gravel-road  construction  and  main- 
tenance is  being  given  careful  study — with  gratifying 
results.  In  Illinois,  the  practice  of  letting  work  and 
more  work,  despite  hold-over  contracts,  has  given  way 
to  a  policy  of  finishing  first  that  which  is  under  way. 
In  the  New  England  States,  with  their  long  and  care- 
ful highway  experience,  economic  problems  are  to  the 
fore.  Is  it  just,  they  ask,  that  a  small  percentage 
of  very  heavy  vehicles  should  force  upon  the  community 
extraordinarily  high  construction  and  maintenance 
costs? 

To  commend  the  soundness  of  the  changed  point  of 
view  is  unnecessary.  It  was  bound  to  come  with  free- 
dom from  the  war's  turmoil  and  its  muddled  1919  after- 
math. 


Highway  Research 

NOTABLE  among  the  highway  developments  of  the 
year  is  the  impetus  given  to  scientific  research. 
The  Bureau  of  Public  Roads  continued  its  studies  of 
impact  loads  and  of  methods  of  reducing  the  water 
content  of  subgrades.  The  Pennsylvania  highway  de- 
partment began  laboratory  studies  of  cores  cut  from 
pavements  in  service  and  will  take  the  opportunity 
offered  by  the  removal  of  these  cores  to  study  the  action 
of  subgrade.  A  test  road  of  several  sections  of  different 
construction  has  been  built  in  Illinois  and  a  series  of 
subgrade  and  surface  investigations  has  been  under- 
taken. Other  states  are  making  observations  on  the 
capillarity  and  the  compacting  of  soils  and  on  methods 
of  soil  treatment  to  reduce  moisture  troubles.  The 
engineering  division  of  the  National  Research  Council 
in  November  created  an  advisory  board  on  highway 
research. 

Surely  the  unsolved  problems  in  highway  work  are 
so  many  that  a  wide  program  of  research  was  badly 
needed.  It  is  fortunate,  too,  that  the  subject  has 
elicited  the  interest  of  engineers  in  so  many  parts  of 
the  countrj'.  Experimentation  is  needed  under  a  great 
variety  of  conditions  and  by  many  experimenters,  to 
the  end  that  the  conclusions  may  be  generally  applicable 
and  that  all  of  the  original  thinking  available  in  the 
various  highway  departments  may  be  brought  to  bear 
on  the  task.  Scattered  experimentation  will  all  serve 
the  common  end  if  there  be  co-ordination  in  program 
and  in  the  study  and  interpretation  of  results.  To 
secure  that  co-ordination  is  the  work  of  the  commit- 
tee of  the  research  council. 
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A  Municipal  Dilemma 

MUNICIPAL  governments  and  taxpayers  at  the 
present  moment  face  a  dilemma.  Further  post- 
ponement of  water-works,  sewers,  paving,  bridge  and 
other  construction  now  long  in  ari-ears  seems  suicida?, 
but  the  labor,  material  and  capital  markets  are  still 
unfavorable,  and,  worse  yet,  uncertain.  The  taxpayer 
blows  hot  for  city  improvements  and  cold  against  the 
increasing  tax  burden. 

Under  such  conditions  what  shall  the  city  authorities 
do?  There  is  only  one  safe  course:  Every  municipal 
improvement  must  be  considered  first  on  its  ovra  merits, 
then  in  relation  to  the  merits  of  all  other  municipal 
needs.  When  this  has  been  done  a  program  must  be 
adopted — a  construction  program  for  several  years,  care- 
fully adjusted  to  the  relative  urgency  of  various  im- 
provements, to  the  financial  condition  of  the  city  and  to 
the  reaction  of  the  proposed  outlays  on  the  taxpayers 
and  on  the  credit  of  the  city. 

The  financial  burden  of  city  improvements  can  often 
be  reduced  by  seeing  that  it  is  properly  distributed 
among  those  directly  or  chiefly  benefitted.  This  applies 
particularly  to  (1)  all  those  public  works  that  may  prop- 
erly be  paid  for  by  assessments  for  benefits,  and  (2) 
to  revenue-producing  utilities.  Besides  being  just,  such 
a  distribution  of  cost  tends  to  moderation  and  dis- 
crimination in  the  popular  demand  for  improvements. 

The  determination  of  the  actual  and  relative  nted  for 
various  city  expenditures,  the  formulation  of  a  corre- 
sponding program  and  the  allocation  of  costs,  are  all 
problems  that  demand  careful  engineering  study. 

Garbage  Disposal  Uncertainties 

GARBAGE  disposal  is  a  municipal  activity  that  at 
the  minute  involves  more  than  the  usual  number  of 
difliculties.  There  are  so  many  uncertainties  that  beset 
costs  and  revenues  that  cities  having  to  make  a  choice 
of  methods  should  take  unusual  care.  That  capital 
seems  bound  to  remain  high  is  about  the  only  certainty. 
What  will  happen  as  regards  labor,  materials  and  sup- 
plies is  a  matter  of  conjecture,  as  is  also  whether  the 
recent  slump  in  the  prices  of  grease,  tankage  and  live 
hogs   will   be   permanent. 

Until  conditions  become  more  settled  there  is  strong 
reason  for  choosing  that  method  of  garbage  disposal, 
where  the  choice  is  open,  that  involves  least  capital, 
labor  and  material,  and  at  the  same  time  will  produce 
some  revenue  to  help  reduce  the  cost  of  disposal  and 
can  most  readily  be  abandoned  in  favor  of  some  other 
and  better  method  if  one  is  offered.  Taking  this  into 
consideration  there  is  much  to  be  said  for  garbage  dis- 
posal by  feeding  during  the  next  few  years.  The 
installation  and  operation  of  incinerators  or  destructors 
requires  much  capital  and  yields  no  revenue.  Reduction 
means  still  larger  capital,  labor  and  material  I'equire- 
ments  with  uncertain  revenue  for  the  immediate  future, 
besides  the  possibility  of  the  loss  of  the  entire  capital 
investment.  Feeding  to  hogs  requires  a  relatively  small 
capital  investment  and  operating  expenses  that  are  also 
relatively  light  as  compared  with  reduction  and,  very 
much  in  its  favor,  the  principal  capital  investment 
required  for  hog  feeding  is  liquid  in  character  since 
the  hogs  can  always  be  converted  into  cash,  and  they 
form   the  bulk  of  the  capital   investment. 

Finally,  in  these  unsettled  times,  there  is  more  need 
than  ever  that  cities  large  and  small  should  be  guided 


by  competent  engineers  in  ever3rthing  pertaining  to  the 
choice,  design,  construction  and  operation  of  garbage 
disposal  works,  including  collection,  transportation  and 
final  disposal. 

The  Water-Power  Act 

ONE  of  the  distinct  engineering  accomplishments  of 
the  year  just  closed  was  the  passage  of  the  water- 
power  act.  For  fully  eight  years  water-power  legisla- 
tion had  been  the  subject  of  strife  in  each  succeeding 
Congress.  When  finally  the  conservationists,  who  proved 
in  effect  to  be  actual  obstructionists  of  water-power 
development,  were  satisfied  with  the  measure  it  died  in 
1919  through  failure  to  bring  it  to  a  vote  in  the  Senate. 
At  last  the  measure  has  gone  through  with  the  ap- 
proval of  all  parties. 

Applications  for  permits  or  licenses  for  development 
under  the  act  have  been  made  at  the  rate  of  about 
one  a  day  since  the  Water-Power  Commission  was 
organized,  which  means  that  134  projects  had  been 
entered  up  to  Dec.  25  for  more  than  12,000,000  hp. 
This  development  would  cost  well  over  a  billion  dollars 
and  represents  40  per  cent  more  power  than  the  esti- 
mated water-wheel  production  of  the  country  today.  So 
far  as  intentions  go,  then,  the  new  federal  water-power 
policy  has  proved  successful.  In  actual  construction 
nothing  whatsoever  has  resulted;  in  fact,  no  license  or 
permit  under  the  act  has  yet  been  issued  nor  is  there 
much  prospect  of  many  being  issued  until  the  commis- 
sion is  given  the  money,  for  which  it  is  now  asking 
Congress,  to  make  the  investigations  and  surveys 
required  under  the  law. 

The  number  and  distribution  of  the  applications, 
however,  indicate  a  lively  interest  in  hydro-electric 
development.  Undoubtedly  many  of  the  proposed 
projects  are  .merely  promoters'  dreams  and  others — 
such,  for  instance,  as  the  much  advertised  3,000,000-hp. 
development  of  the  Colorado  River  above  the  Grand 
Canyon — are  far  ahead  of  any  present  intentions,  but 
most  of  them  must  represent  honest  prospects  which 
will  proceed  just  as  fast  as  money  can  be  obtained. 
The  state  of  the  money  market  is  the  main  retarding 
influence  in  water  power  today  and  it  operates  nearly 
as  actively  under  the  present  water-power  act  as  it 
would  under  the  old  restricted  government  regulation. 
Not  until  money  eases  up  will  the  real  test  of  the  new 
act  come.  Meanwhile  several  amendments  of  the  act 
are  before  Congress.  Most  of  them  are  of  a  routine 
nature  and  of  little  importance  except  that  if  passed  in 
proper  form  they  may  serve  to  remove  the  doubts  cast 
on  the  act's  validity  by  the  peculiar  circumstances  of 
its  signing.  The  irregularity  of  this  signing  has  been 
consistently  ignored  by  most  of  those  connected  with 
the  law,  but  there  are  some  who  fear  injunction  or 
other  delaying  tactics  at  a  critical  time  in  the  prosecu- 
tion of  a  project  under  the  law  and  would  prefer  to 
see  all  doubts  as  to  its  validity  removed. 

It  was  freely  predicted  during  the  campaign  for  the 
act  that  the  rush  to  build  power  plants  would  be  imme- 
diate. Conditions  beyond  the  scope  of  the  act  have 
served  to  retard  any  such  rush,  but  the  prospects  for 
development  as  indicated  in  the  applications  seem  to 
show  that  the  work  will  be  undertaken  when  conditions 
are  ripe.  Actual  permits  and  work  started  will  be  bet- 
ter evidence  than  promises  to  start,  but  the  multitude 
of  applications  and  the  amount  of  power  involved  in 
them  augur  well  for  future  extensions. 
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Financial  Situation  of  the  Railroads  and  Its  Effect 
on  Improvment  Policies 

Returns  From  New  Rates  Thus  Far  Justify  Only  Such  Improvements  as  Are 
Necessary  to  Put  More  Traffic  Over  Existing  Tracks 

By  T.  De  Witt  Cuyler 

Chairman.  Association  ot  Railway  Executives 


IN  A  country  growing  like  the  United  States  and 
with  such  great  possibilities  the  job  of  building  up 
r::ilroads,  to  keep  pace  with  the  development  of  the 
country's  business  will  never  be  ended  in  our  time. 
"Man  never  is,  but  always  to  be  blest." 

The  decision  of  the  people  of  the  United  States  in 
favor  of  legislation  establishing  private  ownership  and 
government  control,  though  the  Transportation  Act 
of  1920,  has  been  adopted  for  these  reasons: 

1.  To  assure  to  the  public  adequate  railroad  serv- 
ice and  to  preserve  in  railroad  management  and 
work  that  spirit  of  individual  enterprise,  eco- 
nomical administration  and  competitive  emulation 
in  good  service  which  is  lacking  in  governmental 
work. 

2.  To  establish  rates  which  will  not  only  be  fair 
to  the  public  but  establish  and  preserve  the  credit 
of  the  railroads  so  as  to  insure  their  extension  in 
localities  where  new  lines  are  needed  and  the  ex- 
pansion of  equipment  and  facilities  where  railroads 
are  already  established,  so  that  the  needs  of  the 
entire  nation  may  always  be  met. 

3.  Last,  but  not  least,  to  maintain  skilled  person- 
nel and  to  maintain  a  high  morale  in  a  system 
which  preserves  American  traditions  and  one  which 
has  given  to  America,  notwithstanding  the  ex- 
periences of  the  war  and  the  resulting  increase  of 
rates,  a  railroad  service  cheaper  and  better  than 
any  other  in  the  world. 

Returns  From  New  Rates 

The  new  rates,  made  effective  by  the  Interstate  Com- 
merce Commission  Aug.  26,  had  as  a  major  objective 
the  establishment  of  railroad  credit.  These  rates 
were  based,  necessarily,  upon  a  volume  of  traffic  deter- 
mined by  estimate.  This  volume,  however,  may  or  may 
not  be  actually  developed  by  the  business  of  the  coun- 
try. The  roads  have  no  guaranty  of  earnings  under 
the  act. 

The  ability  of  the  railroads  to  engage  in  any  expan- 
sion program  of  large  dimensions  is  dependent  upon  two 
things : 

1.  The  actual  achievement  of  a  6-per  cent  earn- 
ing power  as  contemplated  by  the  Transportation 
Act,  and 

2.  A  world-wide  readjustment  of  the  conditions 
of  money  and  credit  which  would  give  an  industry 
with  a  6-per  cent  earning  power  the  necessary 
standing  in  the  investment  market  to  command 
large  funds. 

We  have  at  this  writing  only  two  months'  complete 
returns  of  earnings  under  the  present  rates.  But  those 
for  October,  which  was  the  biggest  traffic  month  in 
the  history  of  the  country,  indicated  that  the  carriers 
were  still  over  $20,500,000  a  month  away  from  a  6-per 
cent  earning  power.  The  October  figures  showed  earn- 
ings of  4.9  per  cent  on  the  $18,900,000,000,  which  is 
the  tentative  property  valuation  of  the  Interstate  Com- 
merce Commission  for  rate-making  purposes.  At  pres- 
ent there  is  a  seasonal  falling  off  in  traffic. 


As  the  carriers  would  be  loath  to  attempt  to  make  up 
this  deficiency  in  net  income  by  asking  for  a  further 
increase  in  rates,  the  attainment  of  the  6-per  cent 
earning  power  will  be  dependent  on  the  ability  of  the 
roads  during  the  coming  year  to  make  still  further 
substantial  economies  and  increases  in  efficiency. 

The  capital  expenditures  programs  of  the  railroads 
for  1920  and,  so  far  as  one  can  see,  for  1921,  have 
been,  and  loill  of  necessity  he,  programs  directed  mainly 
at  removing  situations  which  prevent  the  existing  rail- 
road lilies  from  carrying  maximum  traffic  over  the 
existing  trackage. 

Steady  development  for  many  years  in  heavy-power 
locomotives  has  left  the  country  considerably  deficient 
in  adequate  engine,  roundhouse  and  repair  facilities, 
and  has  cramped  many  freight  yards  and  made  many 
existing  sidings   inadequate. 

In  general,  therefore,  the  expansion  of  these  facil- 
ities— lengthening  of  sidings,  new  sidings,  automatic 
signals,  better  train  dispatching  facilities,  the  further 
application  of  superheaters,  and  other  devices  increas- 
ing or  economizing  power,  and  the  elimination  of  or 
widening  of  limiting  tunnels,  reducing  grades,  flatten- 
ing curves,  reinforcing  rail,  ballast,  trestles  and  bridges 
for  the  use  of  heavier  power,  constitute  the  main  items 
of  work  now  being  carried  forward  and  to  be  carried 
forward  during  the  coming  year. 

Lack  of  adequate  terminal  capacity  is  recognized  as 
one  of  the  most  important  aspects  in  which  the  rail- 
roads are  not  in  advance,  if  even  abreast,  of  the  devel- 
opment of  the  country.  A  number  of  important 
improvements-  in  terminal  capacity  are  now  in  process 
of  construction,  notably  the  grain  elevator  of  the  Penn- 
sylvania at  Baltimore  and  the  coal  pier  of  the  Western 
Maryland  at  the  same  city. 

Other  important  projects  on  foot  are: 

1.  The  application  of  heavier  power  to  the  Chesa- 
peake &  Ohio  Railway  Co. 

2.  The  building  of  a  double  track  on  the  ruling 
grade  of  the  Virginian  which  will  almost  double  its 
coal-carrying  capacity. 

3.  Three  big  freight  yards  on  the  New  York, 
New  Haven  &  Hartford. 

4.  The  elimination  of  a  limiting  tunnel  on  the 
Delaware  &  Hudson. 

5.  The  extension  of  the  Louisville  &  Jefferson 
bridge. 

6.  The  building  of  a  cut-oflf  on  the  Kanawha  & 
Michigan. 

7.  Shortening  curves  and  reducing  grades  on  the 
Norfolk  Southern. 

8.  The  enlargement  of  yard  and  engine  facilities 
on  the  Texas  &  Pacific  and  the  Wheeling  &  Lake 
Erie. 

All  told,  it  is  estimated  that  the  carriers  are  expend- 
ing some  $2.50,000,000  upon  such  improvements,  of 
which  about  $70,000,000  is  being  financed  by  loans  from 
the  fund  provided  by  the  Transportation  Act  and  most 
of  the  remainder  out  of  earnings. 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  1 


The  railroad  companies  have  ordered  approximately 
50,000  freight  cars  this  year.  Of  these,  some  15,000 
will  be  refrigerator  cars,  there  having  been  no  net 
additions  to  this  class  of  equipment  for  some  years, 
and  there  having  been  no  refrigerator  cars  constructed 
at  all  during  the  entire  twenty-six  months  of  federal 
control. 

The  companies  either  have  ordered  or  are  making 
the  financial  arrangements  to  purchase  approximately 
1,500  additional  locomotives  and  about  1,200  passenger 
cars.  The  total  cost  of  this  equipment  is  approxi- 
mately as  follows: 

45,000  Freight  cars @  $  3,000  each.  .$135,000,000 

15,000  Refrigerator  cars @       4,500  each..     67,500,000 

1,500  Locomotives   @     70,000  each.  .    105,000,000 

1,200  Passenger  train  cars.  .@     35,000  each.  .     42,000,000 

Total $349,500,000 

In  addition  to  this,  the  Pullman  Co.  is  building 
500  Pullman  cars  this  year,  none  having  been  built 
during  the  period  of  federal  control. 
"  In  addition  some  rather  extensive  development  of 
railroad  piers  is  in  contemplation  in  the  harbor  ter- 
ritory of  New  York  City,  but  whether  or  not  this  can 
be  carried  forward  until  the  railroads  are  really  earn- 
ing a  6-per  cent  return  and  on  that  basis  are  able 
to  attract  large  investment  of  new  capital  is  a  question 
which  cannot  at  this  time  be  confidently  answered. 

With  regard  to  equipment — its  present  high  cost  will 
probably  put  a  premium  upon  the  reconstruction  of  old 
equipment  to  an  unusual  extent,  while  the  higher  effi- 
ciency with  which  the  companies  recently  have  been 
able  to  use  cars  and  locomotives  will  probably  reduce 
the  amount  of  new  equipment  which  they  feel  justified 
in  purchasing  at  present  prices. 

Economy  Necessary 

The  economy  of  the  carriers  in  making  only  minimum 
expansions  in  equipment  and  facilities  at  the  present 
time  is  ultimately  to  the  interest  of  the  public  as  well 
as  the  railroads,  as  it  will  prevent  getting  into  the 
property  value  of  the  railroads  (on  which  the  rates 
of  the  future  must  be  based)  a  relatively  large  amount 
of  property  at  the  present  excessive  prices. 

With  readjustment  of  investment  conditions,  and 
ampler  earnings,  the  railroads  will  undoubtedly  proceed 
with  more  confidence,  but  until  then  sound  policy  on 
their  part  was  well  expressed  by  Interstate  Commis- 
sioner Aitchison  in  his  speech  in  Washington  on  Nov. 
10,  when  he  said: 

"The  present  financial  situation  coupled  with  the 
apparent  dowmward  trend  of  construction  costs  makes 
it  seem  prudent  not  to  engage  upon  any  undue  or  avoid- 
able construction  program  until  conditions  become  more 
normal    .     .     ." 

While  a  great  deal  has  already  been  done  by  the  car- 
riers the  following  general  considerations  should  be 
taken  into  account: 

1.  The  railroads  could  certainly  not  be  expected 
to  expend  the  money  until  they  receive  it,  but  it 
can  hardly  be  claimed  that  the  railroads  are  in 
actual  receipt  of  any  great  benefit  as  yet,  nor  could 
they  possibly  have  already  expended  any  large 
amounts  from  recently  increased  rates. 

2.  The  transportation  Act  provides  for  the  next 
two  years  that  rates  shall  be  fixed  by  the  Inter- 
state Commerce  Commission  which  will  provide  net 
earnings  equal  to  5h  per  cent  of  the  value  of  the 
property.      This,   generally  speaking,  was   for   the 


purpose  of  a  return  to  the  investor  and  an  im- 
provement in  credit,  and  an  additional  I  per  cent 
of  such  property  value  to  make  provision  in  whole 
or  in  part,  for  improvements,  betterments,  or 
equipment.  From  the  figures  so  far  obtainable, 
few  railroads  have  realized  from  the  increased 
rates  and  fares  a  return  of  51  per  cent,  much  less 
one-half  of  one  per  cent  to  be  devoted  to  better- 
ments. 

3.  Taking  the  matter  of  equipment — a  perma- 
nent investment  at  the  present  high  costs  and  high 
rates  of  interest  involves  a  continued  high  charge 
to  provide  the  necessary  return.  Expressing  the 
idea  in  other  words,  a  box  car  bought  now  for 
$3,300  on  8  per  cent  money  would  require  an  earn- 
ing of  $264  for  interest  alone,  and  would  require 
much  higher  rates  of  freight  to  make  such  a  return, 
than  for  the  same  car  bought  for  $2,500  at  5  per 
cent  money,  for  which  the  interest  charge  would  be 
$125  per  year. 

I  do  not  mean  to  contend  that  the  matter  of  prices 
is  more  important  than  service,  but  it  should  be  made 
clear  that  economy  is  unavoidable,  as  the  credit  founda- 
tion for  large  expenditures  at  present  prices  has  not 
yet  been  established.  The  policy  of  the  carriers,  there- 
fore, will  have  to  be  for  a  time,  to  some  extent,  to  feel 
their  way. 

At  the  same  time  the  more  efficient  use  of  present 
facilities,  the  betterment  of  their  maintenance  the 
reconstruction  of  old  equipment,  and  the  steady,  even 
though  small,  acquisition  of  new  equipment,  will  assure 
at  least  a  considerable  and  steady  improvemen'  in 
service. 

While  with  regard  to  the  provision  of  new  facilities 
and  additional  equipment  for  1920  the  results  are  not 
as  great  as  the  railroad  companies  would  have  desired 
and  as  they  expect  them  to  be,  I  feel  that  the  carriers 
so  far  have  fully  met  their  responsibilities  in  this 
difficult  period  of  national  adjustment. 

The  year  1920  has  been  the  record  year  of  American 
railroad  operation.  Not  only  has  a  larger  gross  ton- 
nage been  moved  than  ever  before,  but  new  records 
have  been  established  in  the  amount  of  transportation 
gotten  out  of  each  car.  Even  during  the  war  year  of 
1918  the  highest  performance  was  494  ton-miles  per 
car  per  day,  while  for  August,  1920,  the  average  was 
557,  and  for  September  and  October,  565. 

Results  Since  March  1 

In  the  nine  full  months  since  the  government  turned 
back  the  railroads  to  their  owners  on  March  1,  the  rail- 
road companies  under  private  operation  have: 

1.  Increased  the  average  movement  per  freight 
car  per  day  6.3  miles — from  22.3  to  28.6  miles. 

2.  Increased  the  average  load  per  car  1.7  tons — 
from  28.3  to  30  tons. 

3.  Made  substantial  reduction  in  the  number  of 
unserviceable  locomotives. 

4.  Reduced  the  accumulation  of  loaded  but  un- 
moved freight  cars  from  103,237  on  March  1,  to 
21,991  on  Dec.  3,  of  which  only  6,386  were  detained 
because  of  the  inability  of  the  railroads  to  move 
them. 

5.  Relocated  approximately  1801000  box  cars 
from  the  East  to  the  West  for  the  movement  of 
farm  produce. 

6.  Relocated  approximately  180,000 '  open-top 
cars  from  the  West  to  the  East  to  keep  up  the 
production  of  coal. 

7.  Moved  the  third  highest  coal  production  in 
the  history  of  the  country. 

8.  Spent  over  $500,000,000   extra   on   imnrovinsr 
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the  maintenance  of  tracks,  bridges,  cars  and  loco- 
motives. 

9.  Contracted  to  spend  about  $250,000,000, 
largely  out  of  earnings,  for  additions  and  better- 
ments to  promote  the  movement  of  cars. 

10.  Made  arrangements  to  purchase  approxi- 
mately 50,000  new  freight  cars,  150  new  locomo- 
tives, and  1,000  new  passenger  cars. 

11.  Begun  the  reconstruction  of  thousands  of  old 
cars. 

12.  Moved— with  a  deteriorated  plant,  under  dis- 
turbed labor  and  business  conditions — the  largest 
volume  of  traffic  ever  known  in  a  single  year,  with 
the  highest  efficiency  yot  achieved,  and  with  a  mini- 
mum addition  to  the  value  of  the  property  on  which 
the  public  has  to  pay  a  return  through  rates. 

With  this  record  for  1920,  despite  its  adverse  condi- 
tions, I  see  no  ground  for  pessimism  as  to  the  future  of 
private  operation  of  the  railroads. 
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Existing  Water-Works  Conditions 
and  Needed  Planning 

Postponement  of  Betterments  Because  of  War  and 
Post-War  Conditions  Have  Resulted  in  Wide- 
spread Inadequacy  of  Service 

By  George  W.  Fuller 

Consulting  Eng^ineer,  New  York  City 

WATER-WORKS  in  many  American  cities  were 
operated  under  severe  stress  during  the  war.  High 
prices  of  labor  and  materials,  restricted  transportation 
facilities  for  all  materials  and  supplies,  reductions  in 
net  operating  revenues,  and  inability  to  sell  securities 
or  to  obtain  necessary  legislation,  have  prevented  nor- 
mal extensions  and  betterments  for  about  five  years. 
Depleted  operating  personnel,  deferred  maintenance  to 
an  abnormal  degree,  and  increased  water  consumption 
due  to  war  industries  and  to  lack  of  vigilance  in  re- 
stricting waste  and  needless  use,  have  been  factors 
contributing  to  present  predicaments.  As  a  result  the 
margin  between  peak  demands  of  water  consumption 
and  the  capacity  of  supply  works  is  rapidly  becoming 
inadequate  in  many  cities.  In  some  the  margin  is  de- 
plorably small  because  it  will  be  difficult  to  supply  the 
needs  of  the  growing  communities  during  the  period 
necessary  for  financing,  designing  and  building  neces- 
sary extensions  and  betterments. 

In  large  cities  these  conditions  are  ordinarily  of 
more  significance  than  in  small  cities  because  longer 
periods  are  required  to  provide  remedial  measures.  In- 
dustrial cities,  where  manufacturers  use  the  city  water 
supply,  are  more  involved  than  those  communities 
which  are  not  required  to  furnish  much  water  for  the 
industries,  or  where  the  more  sizeable  establishments 
can  get  water  supplies  of  their  own.  This  aspect  is 
of  practical  importance  because  no  community  will  in- 
tentionally restrict  its  future  industrial  growth  on  ac- 
count of  inadequate  water  supply  facilities. 

Postponements  of  betterments  have  occurred  in  all 
types  of  plants,  both  municipally  and  privately  owrned. 
But  some  of  the  latter  are  in  a  more  serious  condi- 
tion than  those  of  the  former  class.  Decreases  in  their 
net  earnings  and  uncertainties  as  to  future  income 
have  tnade  it  impossible  for  them  to  finance  new  works, 
and  the  outlook  in  some  instances  is  very  precarious 
both  for  the  plant  owners  and  those  desiring  service 
from  them. 


The  present  inadequacy  of  water  service  involves 
both  quantity  and  quality  of  supply.  The  danger  stage 
for  many  water  plants  is  being  approached  in  one  or 
the  other  of  these  aspects,  or  both. 

Before  the  war  water-works  extensions  and  better- 
ments on  a  sizeable  scale  were  under  consideration  or 
execution  at  San  Francisco,  Winnipeg,  Toronto,  Mon- 
treal, Providence,  Hartford,  New  York,  Wilmington, 
Washington,  Richmond,  St.  Louis,  St.  Paul,  Detroit, 
Cleveland  and  numerous  smaller  cities.  The  projects 
were  at  various  stages  of  inception  or  completion.  Some 
went  forward  but  others  were  halted  by  the  war  where 
that  was  permissible  or  necessary.  Stringent  need 
caused  Winnipeg  to  complete  its  new  supply  during  the 
war  period. 

Since  the  armistice  reports  have  been  made  or  other 
steps  taken  as  to  water  supply  betterments  at  San  Fran- 
cisco, the  Oakland  district,  Kansas  City,  St.  Paul,  Mil- 
waukee, Chicago,  Detroit,  Grand  Rapids'.  Saginaw,  Cleve- 
land, Buffalo,  Columbus,  Memphis,  Nashville.  Knoxville, 
Atlanta,  Baltimore,  Wilmington  and  Philadelphia.  Other 
cities  are  considering  the  matter  and  are  endeavoring 
to  get  betterments  under  way. 

The  metropolitan  district  of  northern  New  .Jersey 
is  facing  a  deplorable  lack  of  water-works  facilities, 
notwithstanding  the  fact  that  the  Wanaque  reservoir 
has  recently  been  put  under  contract  by  the  city  of 
Newark.  In  portions  of  this  district  the  general  situa- 
tion is  distressing  because  the  margin  in  capacity  of 
supply  works  is  insufficient  to  provide  safely  for  local 
needs  during  the  period  required  for  financing  and 
installing  new  supply  works.  The  problem  is  still  fur- 
ther complicated  by  some  of  the  works  being  owned  by 
private  companies  which  are  apparently  unable  to 
finance  extensions,  or  to  make  satisfactory  arrange- 
ments for  the  sale  of  their  properties  to  the  municipali- 
ties, or  to  effect  negotiable  programs  for  joint  under- 
takings where  the  municipalities  would  build  new  sup- 
ply works  for  delivering  water  to  the  local  distribution 
systems.  Such  conditions  usually  spell  delay  and  dis- 
aster unless  practical  co-operative  programs  are  de- 
veloped in  fairness  to  all  concerned.  In  this  connection 
our  thoughts  revert  to  the  successful  program  started 
some  twenty-five  years  ago  by  the  Massachusetts  Metro- 
politan Water  Board  for  the  benefit  of  Boston  and  its 
suburbs. 

Inadequate  Recognition 

The  foregoing  illustrations  as  to  localities,  where 
water-works  conditions  demand  prompt  and  efficient 
attention,  are  obviously  far  from  complete.  It  is  known 
that  a  great  many  small  cities  and  towns,  particularly  in 
the  West,  have  had  recent  difficulty  in  getting  water. 
Some  towns  in  Kansas  are  so  deficient  in  their  water 
supply  at  times  that  they  are  obliged  to  ship  in  water 
by  tank  cars  for  domestic  consumers.  Even  in  the 
face  of  careful  investigations  some  cities  are  finding  it 
hard  to  formulate  a  program  for  providing  an  ade- 
quate water  supply  within  their  financial  reach. 

Small  towns  can  be  more  quickly  provided,  from  an 
engineering  standpoint,  with  new  works  than  large 
cities.  But  financially  and  as  to  the  readiness  with 
which  public  opinion  can  be  crystallized  behind  a  defi- 
nite project,  it  is  frequently  the  case  that  difficulties  are 
relatively  greater  and  perhaps  more  bothersome  for 
small  than  for  lar^e  communities. 
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During  the  past  five  years  high  costs  and  other 
obstacles  to  making  replacements  and  building  new 
works  have  caused  a  general  postponement  of  water- 
works improvements.  The  resulting  conditions  as  to 
water-works  facilities  are  approaching  the  danger  state 
to  an  extent  far  greater  than  has  been  generally  rec- 
ognized either  by  officials  or  by  the  public.  When 
the  line  of  demarcation  between  adequate  and  inade- 
quate service  is  once  passed  it  is  frequently  most  dif- 
ficult to  recross  it  again,  both  as  to  time  and  money. 

Warning  Necessary 

For  the  safety  of  the  public  a  warning  must  be 
sounded  ui-ging  that  shortcomings  in  water  supply 
facilities  be  investigated  and  placed  clearly  on  record 
in  various  communities,  where  present  or  prospective 
deficiencies  exist.  Engineers  have  a  service  to  per- 
form during  this  reconstruction  period  in  the  formula- 
tion of  sound  public  policy  in  this  field.  Collectively 
they  should  be  more  capable  than  any  other  group  of 
men  in  getting  the  essential  facts  appreciated  by  local 
officials,  civic  organizations  and  the  general  public.  But 
to  attain  this  end  they  must  forego  their  tendency  to 
dilute  their  findings  with  needless  technical  details. 

Reports  should  be  based  not  only  on  sound  engineer- 
ing data  and  principles  but  they  must  be  adjusted  to  a 
feasible  financial  and  legislative  program. 

During  the  war  and  the  later  period  of  rising  price.s 
and  of  other  handicaps  to  construction  work  there  were 
reasons  why  many  communities  allowed  their  water 
situation  to  carry  on  as  best  it  could.  With  the  pres- 
ent period  of  falling  prices  and  of  unemployed  labor 
it  is  inexcusable  for  officials  to  neglect  this  subject  any 
longer. 

One  of  the  most  important  steps  to  be  taken  at  the 
outset  in  viewing  a  water-works  undertaking  is  to  see 
that  a  well  considered  program  of  operating  economies 
and  efficiencies  is  put  into  practical  effect.  In  particu- 
lar does  this  relate  to  curtailing  needless  waste. 

In  many  communities  it  is  far  cheaper  and  quicker  to 
save  a  million  gallons  of  water  now  being  wasted  than 
it  is  to  install  facilities  to  increase  the  capacity  of  the 
existing  works  by  such  a  volume.  Since  the  armistice 
progress  has  not  been  rapid  in  many  places  in  restoring 
operating  conditions  to  a  pre-war  basis  and  there  is 
much  that  can  and  should  be  done  to  conserve  present 
facilities. 

Far-Visioned  Planning  Needed 

One  of  the  great  difficulties  with  American  water- 
works has  been  that  too  frequently  they  have  been  built 
piecemeal,  in  conformity  with  the  views  of  the  par- 
ticular personnel  in  charge  at  the  time,  and  without 
reference  to  either  past  or  future  programs  for  con- 
nected procedure.  At  Boston,  New  York,  Cincinnati, 
New  Orleans  and  some  other  places  well-conceived 
plans  for  a  long  term  of  years  have  been  prepared 
and  new  construction  adjusted  to  such  a  program. 

As  a  part  of  effective  city  planning  such  undertak- 
ings are  essential  and  well  worth  their  cost.  There 
are  many  cities  in  the  country  today  that  will  do  well 
to  set  about  at  once  to  make  the  most  they  can  of  their 
present  water-works  facilities  and  at  the  same  time 
to  lay  out  a  definite,  general  program  for  future  water 
requirements  which  should  be  specifically  adopted  and 
carried  into  execution  regardless  of  changes  in  loca' 
administrative  bodies. 


The  Water  Supply  of  Barranquilla, 
Columbia,  South  America 

Intermittent  Operation  Permits  Draining  of  System 

— Fuel  Is  Wood  and  Getting  Scarcer — 

Filter  Plant  Projected 

By  George  C.  Bunker 

Sanitary  Engineer,  Balboa  Heights,  C.  Z. 

UNTIL  recently  the  raw  turbid  Magdalena  River 
water  was  delivered  unsterilized  to  the  citizens 
of  Barranquilla,  but  a  chlorination  plant  now  protects 
the  user  and  plans  have  been  made  for  a  purification 
plant.  Three  steam  pumps  located  in  a  station  on  the 
Magdalena  River  opposite  the  center  of  the  city  dis- 
tributes the  water  directly  to  the  consumer,  the  excess 
flowing  into  a  900,000-gal.  reservoir. 

The  pumps  are  operated  only  10  to  12  hours  daily 
starting  between  1:00  and  3:00  a.m.  This  system  of 
intermittent  pumping  calls  for  the  installation  of  in- 
dividual sei'vice  tanks  of  sufficient  size  to  hold  a  sup- 
ply to  cover  the  demands  during  the  non-pumping 
periods.  When  the  pumps  are  shut  dovm  the  valve  on 
the  discharge  line  from  the  reservoir  is  closed  to  hold 


FILLING  STATION  FOR  WATER  PEDDLERS 

the  water  in  reserve  for  fire  protection,  and  a  large 
part  of  the  distribution  system  is  therefore  drained 
during  the  non-pumping  period.  As  a  large  number  of 
taps  are  always  left  open,  a  large  amount  of  air  must 
be  expelled  from  the  system  when  the  pumps  are  started. 
Water  hammers  frequently  open  the  joints  and  stai-t 
many  leaks. 

Due  to  the  non-development  of  coal  mines  and  the 
oil  fields  ,and  to  the  lack  of  transportation  facilities, 
wood  is  used  as  a  fuel  throughout  the  city.  It  is  cut 
on  the  watershed  of  the  Magdalena  River  and  brought 
to  the  pump  station  in  small  sail  boats.  The  price 
has  advanced  from  $2.50  per  cord  in  the  latter  part  of 
1919,  to  $4.50  and  $5  in  the  first  half  of  1920.  Further- 
more the  deliveries  are  daily  becoming  more  uncer- 
tain due  to  the  gradual  depletion  of  the  forests  border- 
ing on  the  river.  This  condition  is  not  surprising  when 
one  stops  to  consider  that  all  of  the ,  industrial  plants 
have  used  wood  as  fuel  since  their  installation  and 
that  the  river  boats  use  the  same  fuel.  It  is  pre- 
dicted by  the  business  men  of  the  city  that  crude  oil 
of  the  country  will  be  available  for  fuel  within  a  year. 

No  meters  are  in  use  on  the  4,000  services,  the 
charges  being  based  on  the  size  of  the  service  pipes. 
For  example  the  respective  charges  for  i-in.  and  s-in 
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services  are  $1.50  and  $1.80 
per  month,  with  no  re- 
strictions on  the  amount  of 
water  used.  Galvanized- 
iron  pipe  screwed  directly 
into  the  cast-iron  mains  is 
used  exclusively  for  ser- 
vices. The  average  life 
is  four  to  six  years.  As 
is  the  case  with  many  South 
American  cities  there  are 
no  fire  hydrants. 

The  poor  people  on  the 
outskirts  of  the  city  are 
supplied  from  public 
hydrants  known  as  pilas 
from  which  casks  or  other 
containers  are  filled  and 
the  water  is  then  peddled  on 
burros.  An  employee  of 
the  water  company  is 
stationed  at  each  hydrant 
to  collect  the  charge  of  2c. 
for  each  cask  of  a  capacity  of  3  gal.  The  same  amount 
of  water  is  retailed  for  6  to  10  cents. 

The  river  water  is  muddy  and  of  moderate  hardness 
during  the  greater  part  of  the  year.  During  the  ex- 
treme low  stages  in  February  and  March  the  turbidity 
decreases  to  a  minimum,  but  during  the  same  period 
salt  water  from  the  ocean  works  back  up  the  river  past 
the  intake.    In  some  years  a  salty  taste  is  noted. 

Up  to  June,  1920,  no  method  of  purification  was  em- 
ployed by  the  water  company,  but  during  that  month 
a  chlorinator  was  installed  as  a  result  of  an  investi- 
gation and  recommendations  made  by  the  writer  in 
the  latter  part  of  1919.  Preliminary  plans,  estimates 
of  cost  and  a  detailed  report  on  the  purification  of  the 
water  supply  have  also  been  submitted  by  the  author 
and  are  under  consideration.  It  is  probable  that  the 
first  steps  toward  the  construction  of  a  purification 
plant  will  be  taken  during  1921. 

Epidemics  of  dysentery  have  been  frequent  and  the 
death  rate  of  children  has  been  excessively  high,  but 
contrary  to  what  would  be  expected  the  death  rate  from 
typhoid  fever  has  been  comparatively  low. 

The  better  class  of  inhabitants  use  in  their  resi- 
dences small  American-made  filters  containing  hollow 
cylinders   of   diatomaceous   earth    through   which   the 


water  is  forced  by  the  pressure  maintained  in  the  dis- 
tribution system.  In  office  buildings  and  factories,  fil- 
ters of  the  same  type  but  of  a  larger  size  are  in  use. 
These  filters  will  easily  remove  a  turbidity  of  400  p.p.m. 
(not  to  be  taken  as  a  maximum),  leaving  the  eflluent 
clear  and  sparkling  with  a  true  color  of  10  to  25  parts. 
Bacterial  examinations  of  the  eflluents  from  several  of 
these  filters  indicate  that  the  bacteria  were  reduced 
to  from  0  to  10  per  c.c.  from  4,000  per  c.c.  in  the  raw 
water,  and  that  members  of  the  B.  coli  group  were  ab- 
sent in  50  c.c,  provided  that  the  stones  were  free  from 
cracks  and  were  carefully  cleaned  each  day  and  that 
the  gaskets  were  in  good  condition. 

It  is  customary  to  allow  the  effluent  from  the  filter 
to  drop  into  a  large  red-colored  earthenware  vessel, 
known  as  a  tinaja,  which  will  maintain  the  water  at  a 
temperature  lower  than  that  of  the  air  due  to  the  cool- 
ing produced  by  the  evaporation  of  the  moisture  on 
the  outside  surface. 

Prior  to  the  introduction  of  this  type  of  filter  large 
blocks  of  porous  stone  were  employed.  These  were 
hollowed  out  in  order  to  hold  a  few  gallons  of  water 
and  were  supported  on  a  framework  of  wood  at  a 
suitable  height  above  a  tinaja.  It  is  necessary  periodi- 
cally to  clean  these  stones  with  a  soft  brush  in  order 
to  remove  the  sediment  which  fills  the  pores  and  pre- 
vents the  passage  of  water. 

The  majority  of  the  poor  people  use  the  water  as  it 
comes  from  the  river  without  attempting  to  purify  it 
beyond  allowing  some  of  the  mud  to  settle  out  in  a 
tinaja.  A  few  people  add  a  certain  species  of  cactus, 
which  grows  wild,  in  order  to  clarify  the  water  in  a 
manner  similar  to  that  resulting  from  the  use  of  alum. 
Flaxseed  is  also  used  to  a  limited  extent  for  the  same 
purpose. 

There  are  two  bottling  works  which  sell  artifically 
carbonated  waters,  derived  from  wells  drilled  in  the 
limestone  formation.  The  waters  are  hard  and  the  salt 
content  is  high,  but  it  is  advisable  for  travelers  to  drink 
them  while  stopping  at  the  hotels. 


Plastering  Code  to  Be  Written 

In  collaboration  with  various  people  in  the  plaster- 
ing industry,  the  United  States  Bureau  of  Standards 
has  undertaken  to  write  a  national  plastering  code 
which  will  contain  specifications  for  all  materials  used 
in  wall  plaster,  with  directions  for  their  use.  The 
results  of  the  work  will  eventually  form  the  basis  of  a 
Bureau  publication.  It  is  intended  to  be  in  such  shape 
that  it  may  be  adopted  by  the  municipal  and  state  legis- 
lative bodies  in  the  preparation  of  building  codes.  To 
assist  the  bureau  in  the  work  there  has  been  called 
together  a  conference  of  representatives  of  the  Port- 
land Cement  Association,  the  National  Brick  Manu- 
facturers Association,  Hollow  Tile  Building  Association, 
Associated  Metal  Lath  Manufacturers,  National  Lumber 
Manufacturers  Association,  Gypsum  Industries  Associa- 
tion, National  Lime  A.ssociation,  National  Association 
of  Sand  and  Gravel  Producers,  Contracting  Plasterer:; 
International  Association,  Operative  Pla.sterers  and 
(  ement  Finishers  International  Association,  Wood, 
Wire  and  Metal  Lathers  International  Union,  National 
Board  of  Fire  Underwriters,  United  States  Supervising 
Architects  Office,  aTid  the  American  Institute  of  Archi- 
tects, 
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Maximum  Traffic  Service  the 
Highway  Tendency  of  1920 

Pavement  Construction  Curtailed  and  Construction 

of  Permanent  Grade  With   Temporary 

Surfacing  Greatly  Increased 

SERVICE  to  traffic  was  the  dominant  idea  in  high- 
way improvement  in  1920.  This  is  indicated  (1)  by 
the  tendency  to  spread  construction  expenditures  over 
a  large  mileage  of  grading  and  gravel  surfacing  instead 
of  confining  them  to  a  small  mileage  of  highly  improved 
road;  (2)  by  a  wide  extension  of  patrol  maintenance, 
and  (3)  by  increased  attention  to  traffic  investigation 
and  control. 

Pavement  Curtailed 

Actually  there  were  more  miles  of  paved  road  con- 
structed in  1920  than  in  any  previous  twelve  months  of 
road  building,  but  only  a  fraction  of  the  construction 
contemplated  was  undertaken  and  not  more  than  half 
of  the  work  undertaken  was  completed. 

Curtailment  was  compulsory  in  most  instances.  There 
were  not  enough  contractors  to  construct  the  mileage 
planned,  but  the  greater  obstacle  was  lack  of  railway 
transportation  for  materials  and  equipment.  Again, 
because  of  the  lack  of  materials  and  contractors,  com- 
bined with  high  prices  and  wages,  the  prices  asked  for 
construction  were  felt  to  be  more  than  the  public 
could  pay  and  planned  programs  were  voluntarily  cur- 
tailed. There  was  no  lack  of  money  for  construction, 
but  where  this  money  had  to  come  from  the  sale  of 
bonds  so  great  a  discount,  generally,  had  to  be  allowed 
that  the  charge  per  mile  for  financing  paved  roads 
was  excessive.  This  was  a  final  reason  for  curtailing 
their  construction. 

Supporting  all  these  specific  reasons  for  reducing 
paved  road  mileages,  there  was  the  general  conviction, 
in  many  sections  of  the  country,  that  money  should  not 
be  expended  on  a  small  mileage  of  highly  improved 
highway  until  traflSc  was  well  served  by  a  large  mile- 
age of  highway  moderately  improved  by  grading  and 
temporary  surfacing. 

Permanent  Grade  Increased 

There  was,  then,  last  year  in  all  states  having  large 
mileages  of  unimproved  main  roads — despite  curtailed 
paving  operations — a  large  increase  in  highway  con- 
struction. In  many  states  this  construction  exceeded 
a  thousand  miles  and  in  some  states  it  approached  two 
thousand  miles  completed  to  permanent  grade  and,  in 
large  part,  gravel  surfaced.  This  construction  was 
possible  because  it  could  be  conducted,  largely,  regard- 
less of  railway  transportation.  Local  gravel  pits 
supplied  the  surfacing,  and  the  equipment  required  and 
the  construction  talent  called  for  were  of  less  special 
character  than  are  necessary  for  paving  operations  and 
•were,  therefore,  more  generally  available.  This  con- 
struction also  was  largely  permanent.  Wherever  it 
prevailed  as  a  definite  improvement  policy  the  old  roads 
were  built  to  final  gradient  and  width  and  provided  with 
permanent  drainage;  even  the  surfacing  possessed  a 
permanent  value  as  a  subbase  for  pavement  when  traflfic 
demands  this  final  improvement. 

Quality  production,  prior  to  hard  surfacing,  of  per- 
manent grade  and  temporary  surfacing  was  the  con- 
struction policy  particularly  of  those  states  having  a 
large  mileage  of  unimproved  main  roads.    These  states 


comprise  most  of  the  Mississippi  Valley,  the  Far  West 
and  the  South  and  parts  of  the  East. 

In  states  where  main  highway  systems  have  been 
largely  improved  new  construction  has  of  necessity 
meant  replacement  with  a  more  permanent  structure 
or  widening  and  strengthening  the  existing  permanent 
surface.  New  York  and  Pennsylvania  represent  the 
extremes  of  policy.  New  York  practically  ceased  con- 
struction except  on  work  already  in  progress;  Penn- 
sylvania undertook "  new  construction  until,  with  the 
contracts  brought  forward  from  1919,  it  had  over  a 
thousand  miles  of  paved  roads  in  progress.  Briefly, 
New  York  values  the  needs  of  traffic  at  less,  and  Penn- 
sylvania values  them  at  more,  than  the  market  price 
of  heavy-traffic  paved  road  construction. 

Maintenance  Extended 

Irrespective  of  construction  policies,  the  extension  of 
maintenance  was  universal.  Wherever  there  was  state 
control  of  construction,  patrol  maintenance  was  inau- 
gurated or  extended.  With  this  extension  there  has 
come  the  new  conception  that  maintenance  is  not  merely 
the  task  of  restoring  and  repairing  highway  structure, 
but  is  the  business  of  facilitating  travel  by  highway. 
Within  this  broader  meaning  are  included  all  activities 
which  increase  the  length  of  time  when,  and  the  safety 
and  ease  with  which,  all  the  highways  may  be  traveled. 
Marking  of  routes,  snow  removal,  planning  detours  and 
conducting  repairs  so  as  to  block  the  road  are  all 
maintenance  duties  under  the  extended  meaning. 

Methods  of  patrol  maintenance  exhibit  an  improve- 
ment in  the  greater  use  of  machinery,  particularly  of 
motor  trucks  and  tractors,  and  in  the  selection  of  better 
qualified  patrolmen.  Truck  and  tractor  patrol,  by 
lengthening  the  section  which  can  be  traveled,  have 
helped  to  meet  the  problem  of  labor  shortage.  They 
have,  however,  not  demonstrated  that  they  are  mate- 
rially cheaper  than  team  patrol.  The  year's  experience 
strengthens  the  conviction  that  it  is  the  character  and 
skill  of  the  patrolman  which  determines  the  quality 
of  maintenance,  and  these  can  be  secured  only  by 
careful  selection  and  by  holding  the  men  by  adequate 
pay. 

Snow  removal  and  drift  prevention  are  the  «utstand- 
ing  development  of  1920  in  traffic  maintenance.  Prac- 
tice in  Pennsylvania  exemplifies  the  best  methods.  It 
involves  prevention  of  drifts  by  snow  barriers,  organi- 
zation and  equipment  of  patrolmen  to  remove  snow,  and 
prompt  removal  as  fast  as  the  depth  reaches  6  in.  In 
surface  maintenance  of  gravel  roads  the  year's  experi- 
ence demonstrates  that  success  depends  on  continuous 
and  persistent  attention  and  not  on  special  equipment. 

Miscellaneous  Developments 

Traffic — TraflSc  has  come  to  be  considered  the  master 
problem  in  highway  development.  In  1920  the  study 
of  road  failures  from  traffic  demonstrated  beyond  ques- 
tion, if  there  were  room  for  question  before,  the  neces- 
sity of  weight  regulation  of  motor-truck  traffic  if 
present  road  structure  is  to  have  a  reasonable  life.  The 
need  of  regulation  was  first  experienced  in  the  heavy- 
traffic  manufacturing  states  of  the  East,  biit  it  has  also 
appeared  in  the  prairie  road  states  of  the  West.  Occa- 
sional heavy-truck  travel,  perhaps  less  than  1  per  cent 
of  the  total  truck  traffic,  accomplishes  the  damage. 
Opinion  generally  has  settled  upon  legislation  restrict- 
ing weights  as  the  most  practicable  remedy,  and  such 
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legislation  has  been  drafted  by  a  number  of  highway 
departments  for  consideration  at  coming  sessions  of 
state  legislatures. 

Consideration  of  traffic  problems  has,  however,  dur- 
ing the  last  year  proceeded  far  beyond  weight  regula- 
tion of  vehicles.  It  is  perceived  that  the  matter  is  of 
such  importance  as  to  demand  a  comprehensive  and 
accurate  study  by  every  state.  Opinion  is  coming  to  the 
agreement  that  without  such  studies  there  is  no  sound 
basis  for  highway  legislation,  appropriations,  organi- 
zation and  design. 

Design  Tendencies — Thought  on  highway  design  in 
1920  exhibited  a  radical  departure  toward  design  in 
detail.  This  is  particularly  true  in  reference  to  founda- 
tion design.  Studies  of  soil  physics  have  created  a 
strong  conviction  that  a  road  foundation  must  be  a  dif- 
ferent structure  for  each  character  of  subsoil.  They 
have  also  indicated  that  with  subsoils  of  high  capil- 
larity safety  of  design  can  be  secured  only  by  treating 
the  natural  soil  to  reduce  capillarity  or  by  replacing 
it  with  a  more  stable  material.  These  conclusions  from 
the  study  of  soil  physics  are  supported  by  service  studies 
of  paved  roads  in  a  number  of  states.  In  highway 
design  in  1920  the  notable  development  has  been  the 
preparation  made  by  important  road-building  states  to 


To  sum  up  the  highway  tendencies  of  1920:  There  is 
an  effort  to  get  for  the  public  the  maximum  amount  of 
traffic  service  with  the  funds  available.  This,  the  engi- 
neers are  trying  to  accomplish  by  building  more  miles 
of  less  expensive  surfacing,  by  maintaining  roads  ade- 
quately, by  keeping  them  open  in  winter  and  by  initiat- 
ing studies  and  movements  looking  toward  preventing 
a  very  small  amount  of  traffic  doing  the  greater  part 
of  the  damage. 

Properties  of  Crane  Girder  Sections 

By  John  H.  Sawkins 

Schenectady,    N.    Y. 

CRANE  girders  composed  of  a  single  I-beam  stiff- 
ened by  a  horizontal  channel  attached  close  to  the 
top  flange  are  listed  in  the  accompanying  table.     The 


yl^-xj- 


location  of  the  gravity  axis  of  the  section  is  referenced 
both  vertically  and  horizontally  by  three  different  di- 


PROPERTIES  OF  I-BE.\M  CR.iNE  GIRDERS  WITH  LATERAL  STIFFENING  CHANNELS 

Section  of  Girder 

Axis  1-1 

Depth  and  Weight  Per  Foot 

Ares 

I 

u 

» 

I-Beam 

Channel 

1 

8x18 

6x8 

7  71 

4.46 

3  54 

1  54 

61  21 

2  965 

5  17 

1  035 

8il8 

8x1  li 

8.68 

4.547 

3  453 

1  453 

62  35 

3  595 

6  54 

0  405 

71  20 

9x21 

6x8 

8.69 

5  04 

3  96 

1  96 

92  38 

3  03 

5  28 

1  30 

35  26 

9x1 3i 

10  20 

5  22 

3.78 

1.78 

95  29 

3  94 

7  37 

0  39 

104  47 

9x21 

Sxlli 

9  66 

5  16 

3.84 

1.84 

94  25 

3  60 

6  71 

0  73 

75  06 

10x25 

6x8 

9  75 

5  60 

4  40 

2  40 

133.84 

3  085 

5  40 

1  575 

37  80 

10x25 

8x1  li 

10.72 

5.76 

4  24 

2  24 

136  87 

3  635 

6  85 

1  025 

10x25 

10x15 

11  83 

5  89 

4  11 

2  11 

139  84 

4  265 

8  22 

0  395 

147  70 

8x1  li 

12  61 

6.91 

5.09 

3  09 

245  81 

3  615 

7  06 

1  385 

84  70 

12x31 

10x15 

13  72 

7.09 

4  91 

2  91 

251  96 

4  175 

8  50 

0  825 

156  75 

12x31 

I2x20i 

15  29 

7  31 

4.69 

2  69 

259  35 

4  945 

9  73 

0  055 

276  50 

15x42 

8x11  i 

15  83 

8  54 

6  46 

4  46 

507  02 

3  645 

7  31 

1  855 

93  65 

15x42 

10x15 

16  94 

8  775 

6  225 

4  225 

521  65 

4  125 

8  83 

1  375 

170  50 

15x42 

12x20i 

18  51 

9  07 

5  93 

3  93 

539.30 

4  775 

10  18 

0  725 

299  10 

15x42 

15x33 

22  38 

9  58 

5  42 

3  42 

572  10 

6  135 

11  82 

0  635 

654  00 

18x55 

8xlU 

19  28 

10  115 

7  385 

5  885 

911  00 

3  73 

7  50 

2  27 

103  08 

18x55 

10x15 

20  39 

10  39 

7  61 

5  61 

938  40 

4. 14 

9  09 

1.86 

183  30 

IB 

18x55 

12x20i 

21  96 

10.73 

7  27 

5  27 

972  90 

4  70 

10  53 

1  30 

319  20 

IM 

18x55 

15x33 

25  83 

11  38 

6  62 

4  62 

1038  8 

5  96 

12  27 

0  04 

698  3 

in 

20x65 

8x11  J 

22  43 

II  10 

8  90 

6.90 

1327  6 

3  765 

7  61 

2  485 

111.72 

l\ 

20x65 

10x15 

23  54 

11  395 

8  605 

6.605 

1367  4 

4  lis 

9  26 

2  135 

194  17 

20x65 

12x20) 

25  11 

11  75 

8  25 

6  25 

1417  5 

4  625 

10  75 

1  625 

334  90 

20x65 

15x33 

28  98 

12  46 

7  54 

5  54 

1316  2 

5  765 

12  61 

0  485 

731  30 

24x80 

8x111 

26  67 

13  18 

10  82 

8  82 

2348  0 

4  035 

7  715 

2  965 

128  12 

24x80 

10x15 

27  78 

13  50 

10  50 

8  50 

2417  0 

4  34 

9  41 

2  66 

212  85 

24x80 

I2i20i 

29  35 

IJ  91 

10  09 

8  09 

2506  3 

4  78 

10  97 

2  22 

358  05 

24x80 

15x33 

33.32 

14  75 

9.25 

7  25 

2684  4 

5  81 

12  94 

1  19 

772  90 

continue  the  study  of  soil  physics  and  to  observe  the 
behavior  in  service  of  foundation  soils  of  different  char- 
acter. 

Construction  Methods — No  radical  changes  in  meth- 
ods of  constructing  paved  roads  occurred  during  1920. 
The  methods  and  equipment  developed  in  1919,  as  sum- 
marized in  Engineering  News-Record,  Jan.  1,  1920,  p.  8, 
have  remained  in  use.  There  has  been  perfection  in 
details.  Except  that  methods  which  involve  stock-piling 
on  the  subgrade  are  being  generally  discouraged  and 
in  some  states  prohibited,  there  is  no  evident  approach 
to  standard  methods  and  equipment,  nor  has  any  method 
or  type  of  plant  demonstrated   its  superiority. 

In  grading  practice  the  notable  development  has  been 
the  increased  use  of  tractors  in  place  of  teams  for  oper- 
ating grading  equipment,  and,  in  swamp  locations,  the 
use  of  dragline  excavators  and  dredges  for  constructing 
fills.  Tractor  operation  has  been  applied  to  elevating 
graders,  heavy-blade  graders  and  scarifiers  and  large- 
wheel  scrapers  in  several  Western  States  with  very  con- 
siderable advantage  over  team  operation. 


mensions  in  each  direction,  and  the  moments  of  inertia 
around  the  gravity  axes  are  given. 

This  table,  while  it  introduces  no  new  ideas  in  design, 
should  save  time  for  the  structural  engineer  and  may 
frequently  make  it  possible  to  select  the  right  section 
more  precisely  than  would  be  the  case  if  the  calculations 
must  be  made  separately  for  each  size  of  girder. 

Attention  is  called  to  the  fact  that  the  full  cross- 
section  of  the  channel  is  included  in  the  section  effective 
to  resist  vertical  bending. 


Protecting  Buildings  Against  White  Ants 

Referring  to  the  article  on  "Protecting  Buildings 
from  ^Vhite  Ants,"  in  Engineering  Ncics-Record,  June 
3,  1920,  p.  1110,  a  correspondent  in  India  writes  that 
Indian  practice  improves  on  the  methods  given  in  the 
article  "in  one  small  but  effective  particular.  The  ant- 
proof  floor  is  carried  without  a  joint  over  the  whole 
plinth  area  of  the  building,  covering  the  walls  too,  and 
the  walls  are  then  started  afresh  over  this  floor." 
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Business  Conditions  in  Relation  to  Construction 

Labor  Well  Along  in  Readjustment,  and  Unemployment  Threatening  To  Become  Serious- 
Materials  Prices  Have  Only  Recently  Begun  To  Recede 


THE  close  of  1920  finds  all  industry  in  the  grip  of 
the  same  giant  swing  downward  that  has  followed 
each  former  period  of  great  industrial  and  financial 
inflation.  All  phases  of  American  industry,  keyed  to 
a  super-pitch  by  war  pressure,  entered  the  year  func- 
tioning at  maximum  capacity,  and  continued  to  produce 
both  fabricated  goods  and  raw  materials  in  unprece- 
dented quantities.  World-wide  crops  of  record-breaking 
size  and  European  difficulties  in  financing  importations 
combined  to  cut  agricultural  values  to  such  an  extent 
that  the  buying  power  of  America,  originating  in  the 
marketing  of  farm  products,  shrunk  something  like 
$6,000,000,000.  The  immediate  result  was  to  curtail 
sales  of  all  commodities  both  in  wholesale  and  retail 
markets,  and  thereby  cause  an  overproduction  and  an 
accumulation  of  unmarketable  stocks.  Inevitably,  pro- 
duction has  been  and  is  now  being  curtailed,  such  cur- 
tailment being  evidenced  by  shorter  hours  of  work, 
fewer  shifts,  reduced  staffs  and  shutdowns  throughout 
a  wide  range  of  activities.  The  construction  industry 
is  lagging  in  its  progress  along  this  troubled  path  of 
readjustment,  in  that  deflation  of  prices  has  failed  to 
keep  pace  with  reduction  in  activity.  Only  in  the  last 
three  weeks  have  appreciable  price  changes  occurred  in 
any  building  material  line  other  than  lumber  and  such 
reductions  as  are  reported  have  the  appearance  of 
being  tentative  as  they  are  not  proportionate  to  price 
recessions  in  kindred  commodities. 

Wage  Reductions  Widespread 

Labor  being  a  large  part  of  the  cost  of  all  construc- 
tion, its  present  condition  and  future  outlook  is  a  prime 
consideration.  The  nation  is  today  more  nearly  free 
from  strikes  and  threatened  strikes  than  at  any  time 
in  five  or  more  years.  Labor  councils  are  showing 
every  evidence  of  a  disposition  to  submit  differences 
to  arbitration  and  to  accept  wage  reductions  where 
such  action  is  vital  to  continued  operation.  Reduced 
industrial  operations  have  caused  all  sections  of  the 
country  to  report  plentiful  supplies  of  labor,  particu- 
larly common  labor,  and  in  some  localities  unemploy- 
ment has  approached  the  proportions  of  a  problem. 
In  the  Pacific  Northwest,  particularly  hard  hit  by  rea- 
son of  reduced  activity  in  the  lumber  industry,  reports 
show  over  10,000  men  out  of  work  in  both  Portland 
and  Seattle.  Tacoma  and  Seattle  are  taking  steps  to 
start  certain  public  works  which  were  to  have  been 
inaugurated  in  the  spring,  as  it  is  necessary  to  provide 
work  at  once  for  the  heads  of  distressed  families,  the 
number  of  whom  is  being  augmented  daily  by  the  clos- 
ing of  additional  logging  camps,  mills  and  factories. 
On  this  public  work  no  wage  adjustment  from  existing 
scales  is  contemplated.  In  private  work,  recessions  are 
the  rule,  wage  cuts  ranging  from  15  to  25  per  cent 
being  reported  in  many  lines.  San  Francisco  reports 
a  threatened  strike  of  public  service  employees  averted, 
at  least  temporarily,  and  a  plentiful  supply  of  labor 
even  in  the  construction  field.  A  greater  influx  of 
Eastern  skilled  labor  is  reported  from  Southern  Cali- 
fornia than  is  usual  at  this  time  of  year  and  skilled 
workers  are  more  easily  obtained  than  formerly. 


The  copper-producing  sections  all  report  reduced 
wages,  effective  January  first.  In  the  Upper  Peninsula 
of  Michigan  and  in  Minnesota  reductions  range  from 
12  to  22  per  cent,  averaging  17  per  cent.  Certain 
companies  desiring  to  assist  their  employees  to  lighten 
living  costs  in  the  face  of  reduced  incomes  are  selling 
coal  to  their  men  at  $7  per  ton  i-egardless  of  its  cost 
of  $9  and  have  cut  the  rent  on  company-owned  houses 
from  $1.50  per  room  per  month  to  $1  per  room.  Several 
thousand  men  have  been  laid  off  in  this  district,  pro- 
duction being  curtailed  about  30  per  cent.  In  Montana, 
where  miners  have  been  drawing  $5.75  per  shift,  the 
new  scale  is  established  at  $4.75.  This  is  still  $1.25 
above  the  wage  specified  by  the  sliding-scale  schedule. 
Cuts  in  Arizona  are  announced  as  being  80c.  per  shift 
in  the  smelters  and  $1  in  the  mines.  Some  talk  has 
been  heard,  particularly  in  Arizona,  regarding  resist- 
ance being  offered  to  the  cuts,  but  it  may  be  discounted 
as  a  shutdovra  would  be  clear  profit  to  the  operators. 

The  steel  industry,  under  pressure  of  reduced  demand, 
is  reducing  working  forces  instead  of  cutting  wages. 
In  the  case  of  the  independents  this  reduction  approxi- 
mates 50  per  cent  while  the  companies  allied  with  the 
Corporation  are  operating  with  about  70  per  cent  of  the 
force  employed  during  the  summer.  The  railroads  have 
cut  shop  forces  in  all  sections  of  the  country  and  report 
ample  supplies  of  labor  to  handle  any  demand  that 
fluctuating  traffic  may  put  upon  them.  Wage  cuts  and 
reduced  forces  are  broadcast  in  the  lumber  industry, 
reports  from  Wisconsin,  Michigan,  New  England  and 
the  South  being  echoes  of  those  from  the  Far  North- 
west. The  average  report  throughout  the  country  is 
of  50  per  cent  operations  in  all  branches  of  lumber 
production  and  handling.  The  textile  workers,  so  busy 
early  in  the  year,  are  not  only  being  deprived  of  jobs 
by  the  thousand  but  have  been  compelled  to  accept 
a  22 J  per  cent  wage  reduction  in  New  England,  15 
per  cent  in  the  Carolinas,  and  greater  or  less  cuts 
throughout  the  country.  The  garment  trade  is  similarly 
affected. 

The  building  trades,  more  closely  organized  than  the 
workers  of  most  other  lines,  have  in  general  held  wages 
up  to  scale.  Great  numbers  of  skilled  tradesmen  are 
out  of  employment  however,  and  signs  are  noted  which 
look  to  a  downward  revision  of  present  scales  or  a 
breaking  down  of  closed-shop  rule.  From  Atlanta  and 
Minneapolis,  widely  separated  geographically,  come 
reports  of  similar  nature — from  Atlanta,  a  new  scale 
with  common  labor  30c.,  carpenters  70c.,  plasterers  and 
bricklayers  90c.  and  painters  60c.  per  hour,  with  casual 
laborers  easily  obtained  at  25c.  The  Minneapolis  scale 
is  held  intact,  but  numerous  instances  are  noted  of 
men  cutting  under  the  scale,  even  on  union  jobs.  Here 
also  skilled  workmen  are  reported  as  taking  jobs  as 
common  laborers.  In  Chicago,  mill  operators  have  asked 
the  carpenters'  organization  to  accept  a  reduction  from 
$1.10  per  hour  to  85c.,  "to  the  end  that  plants  and  fac- 
tories may  be  kept  going  and  continued  employment  for 
employees  be  assured."  The  probable  alternative  is  clos- 
ing of  the  mills.  In  Chicago  not  more  than  45  per  cent 
of  the  building  tradesmen  are  working  at  their  trade 
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and  the  Illinois  Free  Employment  Bureau  reports  260 
applications  for  work  for  every  100  jobs  offered.  No 
great  unemployment  problem  is  apparent,  as  here,  as 
well  as  in  certain  New  England  cities,  a  reversal  of 
the  war-time  migration  of  labor  from  the  country  to 
the  city  is  in  evidence. 

In  a  survey  of  conditions  in  all  sections  of  the  coun- 
try the  most  encouraging  single  feature  is  the  almost 
universal  willingness  of  labor  to  accept  wage  adjust- 
ments where  forced  by  economic  conditions  and  com- 
patible with  living  costs. 

Supply  and  Price  op  Materials 

One  by  one,  in  the  past  twelve  weeks,  raw  materials 
and  commodities  used  in  all  industry  have  had  the 
price  peak  established  during  the  boom  days  of  last 
spring  sheared  off.  Building  materials  have  offered  at 
least  as  great  resistance  to  the  downward  trend  as  any 
other  class.  In  this  line  the  first  to  succumb  was 
lumber.  The  buyers'  strike,  now  so  universal,  was  first 
noted  in  a  refusal  of  the  prospective  home  builder  to 
proceed  with  his  plans.  This,  coupled  with  low  export 
demand,  beat  lumber  prices  dovm  in  10  and  15  per 
cent  jumps  until  it  is  now  bringing  practically  pre-war 
prices,  when  sold.  The  drop  has  averaged  close  to  45 
per  cent.  The  force  of  this  movement  has  lately  been 
arrested  with  the  exception  of  its  action  on  West  Coast 
lumber,  on  which  further  recessions  of  from  $1  to  $3 
per  M.  feet  are  noted  in  the  closing  days  of  December. 
Claims  that  lumber  prices  are  now  on  the  bottom  seem 
substantiated  by  the  fact  that  mill  prices  now  are  in 
many  cases  below  cost  of  production.  The  future  policy 
will  apparently  be  to  lower  cost  via  the  wage-cut  route 
rather  than  to  increase  selling  prices. 

November  and  December  saw  the  price  of  coke,  an 
important  factor  in  iron  and  steel  production,  cut  in 
two,  and  lower  steel  and  iron  prices  followed.  The 
U.  S,  Steel  Corporation's  prices  are  unchanged,  but  the 
independents,  formerly  charging  from  20  to  30  per  cent 
more,  have  cut  to  the  corporation  scale,  the  last  change 
to  be  announced  being  on  bessemer-steel  rails,  which 
are  now  quoted  at  $47  per  ton  base  by  all  interests. 
The  Pennsylvania  Railroad  Co.  closed  orders  for  200,000 
tons  at  that  figure  during  Christmas  week.  The  cor- 
poration's report  of  unfilled  orders  has  shown  a  decrease 
of  1,600,000  tons  in  the  last  two  months  and  all  com- 
panies are  curtailing  output,  the  average  reduction 
being  placed  at  around  30  per  cent.  Ample  supplies 
of  ore  are  on  hand  at  the  various  plants  and  with  coal 
available  in  any  desired  quantity,  supply  of  steel  prod- 
ucts promises  to  be  no  problem  in  the  coming  season. 

Coal  has  taken  a  real  slump.  The  much-talked-of 
famine  has,  by  a  combination  of  120,000,000  tons  of 
production  in  ten  weeks,  reduction  of  industrial  con- 
sumption amounting  to  probably  5,000,000  tons  in  the 
same  period,  warm  fall  and  winter  weather  discouraging 
household  consumption  and  a  complete  cessation  of  over- 
seas buying,  been  turned  into  an  over-supply.  Opera- 
tors state  that  the  market  is  "saturated"  and  pit-mouth 
prices  on  bituminous  grades  have  suffered  reductions  of 
nearly  50  per  cent  in  the  past  three  weeks.  Ample 
supplies  at  reasonable  prices  are  everywhere  available 
and  all  materials  in  the  production  of  which  coal  enters 
very  largely  will  benefit  by  lowered  costs. 

Producers  of  other  building  materials  have,  in  gen 
eral,  held  fast  to  peak  prices,  but  dealers  are  cutting 
in  all  directions,  contenting  themselves  with  lessened 


profits.  In  the  New  York  district  small  cuts  are 
recorded  on  cement,  amounting  to  20c.  per  barrel  from 
producers  and  30c.  from  jobbers.  Plate  glass,  paints 
and  roofing  materials  are  also  off  from  10  to  20  per 
cent  in  the  New  York  market,  while  brick  is  quoted 
firm  at  $22.70  per  M.  but  is  being  shaded  to  as  low 
as  $21.  New  York  prices  should  be  helped  toward  read- 
justment by  the  resumption  of  free  lighterage  service 
by  the  railroads,  which  will  cut  the  laid-down  cost  of 
all  materials  from  $1  to  $2  per  ton. 

Chicago,  Minneapolis,  Atlanta  and  Kansas  City  report 
widespread  reductions  in  all  classes  of  material  from 
dealers,  cast-iron  pipe,  roofing  materials,  paint,  brick, 
gravel,  cement,  sheet  metals  and  electrical  supplies  being 
variously  mentioned.  All  cities  reporting,  which  fail 
to  report  reductions  in  cement  and  aggregate,  state 
that  dealers  expect  cuts  on  these  items  soon. 

Taken  generally,  material  prices  are  unsatisfactory 
in  that  they  lack  stability.  There  is  no  uniformity, 
either  in  similar  items  in  the  same  market  or  in  any 
commodity  in  the  various  markets.  When  new  coal, 
transportation  and  labor  costs  are  firmly  established  and 
digested  by  the  producing  industry  the  much-needed 
stabilization  will  automatically  come  about  and  the 
intrinsic  value  of  building  materials  will  once  more 
be  a  matter  of  common  knowledge. 

Slow  Progress  of  Construction 
The  effect  of  the  unstable  markets  in  all  lines  has 
been  to  cancel  or  defer  the  greatest  building  program 
America  ever  considered.  Without  exception,  all  sec- 
tions of  the  country  report  more  construction  contem- 
plated than  ever  before.  A  billion  dollars  is  available 
for  road  construction,  and  deferred  projects  in  various 
localities  aggregate  another  billion.  Authorities  in 
charge  of  public  work  show  no  disposition  to  go  ahead 
on  any  development  requiring  great  consumption  of 
materials  until  prices  have  demonstrated  some  per- 
manency. Private  enterprise  is  held  up,  not  only  on 
account  of  uncertain  prices  but  also  because  of  the 
questionable  future  of  industry  which  renders  the 
future  value  of  any  structure  problematical.  As  the 
liquidation  movement  approaches  an  end,  both  classes 
of  work  should  show  new  life. 

Nineteen-twenty  totals  of  new  work  undertaken  will 
exceed  those  of  1919,  but  the  increase  all  occurred  in 
the  first  six  months  of  the  year.  Since  July  steady 
declines  are  noted,  until  now  in  the  entire  country  only 
about  one-third  as  much  work  as  the  10-year  average 
is  in  hand.  California  is  fortunate  in  this  connection, 
the  activity  common  in  other  localities  being  main- 
tained there  until  December.  Los  Angeles,  in  par- 
ticular, has  initiated  more  new  work  each  month  this 
year  than  in  the  same  month  in  1919. 

From  the  remainder  of  the  country  reports  are  uni- 
form. Seattle  says  "much  big  building  construction 
awaits  lower  costs."  Minneapolis  reports  "contracts, 
both  public  and  private,  are  being  deferred  awaiting 
price  and  labor  readjustments."  New  Orleans  engi- 
neers have  mafiy  finished  plans  on  which  unsatisfactory 
bids  have  been  received  and  progress  has  been  stopped 
for  the  time  being.  St.  Louis  is  doing  nothing  but 
plan.  Chicago  lists  $150,000,000  in  deferred  work. 
Cleveland  and  Cincinnati  have  extensive  plans  awaiting 
developments.  New  England,  hard  hit  by  the  terrific 
slump  in  textiles,  is  just  waiting.  New  York,  with 
gigantic  plans  on  the  board,   is  letting  but  few  con- 
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tracts.  Atlanta,  where  wage  and  price  cuts  have  already 
amounted  to  something,  reports  that  much  work  is  going 
ahead  in  January  and  February.  A  compilation  of 
building  permits  from  a  score  of  cities  scattered  from 
the  Atlantic  to  the  Pacific  shows  November,  1920,  fig- 
ures 20  per  cent  less  than  the  preceding  month  and 
60  per  cent  less  than  in  November,  1919. 

Inability  of  rail  facilities  to  handle  the  needs  and 
product  of  American  industry  caused  a  large  part  of 
our  troubles  in  the  past  year.  In  this  connection  it 
is  worthy  of  note  that  the  coal  situation  has  so  im- 
proved that,  not  only  are  the  roads  themselves  assured 
of  ample  supplies,  but  the  probable  need  of  priorities 
to  supply  necessary  industry  with  fuel  is  rendered 
remote.  In  common  with  other  interests,  the  roads  note 
material  increases  in  the  efficiency  of  labor,  reflected  in 
faster  car  movement,  more  rapid  repairs  and  more 
economical  operation.  It  is  also  stated  that  rolling 
stock,  for  two  years  depreciating  in  volume  and  effi- 
ciency, is  now  on  the  upward  trend,  the  number  of  cars 
and  locomotives  being  gradually  augmented  by  both 
the  addition  of  new  equipment  and  the  increased  rapid- 
ity noted  in  effecting  repairs.  The  policy  of  controll- 
ing authorities  for  the  coming  year,  while  not  an- 
nounced, is  felt  to  be  against  the  issuance  of  priorities 
in  all  cases  except  where  really  extreme  necessity  is 
shovra.  It  is  desired  rather  to  permit  the  needs  of  in- 
dustry to  adjust  the  flow  of  facilities. 

The  Outlook 

For  once  in  our  history  reports  of  lowered  wages, 
decreased  output  and  falling  prices  seems  to  point  direct 
to  better  business  ahead.  Our  trading  basis  has  been 
pitched  too  high  for  successful  progress,  and  a  shaking- 
down  process  was  absolutely  necessary.  Decline  of 
building  permits  all  over  the  country  and  accumulation 
of  deferred  projects  give  proof  of  this.  Wage  reduc- 
tions represent  a  return  to  solid  basis.  The  fact  that 
many  wage  adjustments  are  not  so  radical  as  might  be 
justified,  notably  in  the  copper  mines,  shows  that  cap- 
ital means  to  be  fair,  and  the  acceptance  of  the  neces- 
sary reductions  indicates  the  reasonable  attitude  of 
labor.  Curtailed  production  proves  producers  to  have 
ceased  turning  out  finished  product  regardless  of  need 
or  the  lack  thereof  and  will  prevent  clogging  of  mar- 
kets with  high-cost  goods.  Price  cuts  foretell  a  return 
of  conditions  under  which  it  will  be  possible  to  proceed 
with  construction  with  some  assurance  as  to  the  future 
value  of  the  finished  project. 

Engineers  bid  fair  to  be  the  favored  individuals  in 
the  approaching  industrial  currents.  The  same  condi- 
tions which  seem  to  preclude  the  chance  of  any  great 
volume  of  industrial  work  in  the  coming  season  point 
to  the  undertaking  of  a  vast  amount  of  public  works 
and  institutional  enterprises.  Never  were  so  many 
municipalities  considering  water  purification,  sewage 
disposal  and  flood  protection.  Never  were  so  many 
highway  projects  ready  to  start;  never  more  school, 
college,  bank,  amusement  and  religious  structures  under 
consideration. 

And  for  all  these,  money  is  available  as  soon  as  price 
stabilization  is  advanced  sufficiently  to  satisfy  the  minds 
of  the  various  officials  in  charge  of  government  and 
institutional  funds.  Once  more  get  wages  and  materials 
down  to  a  point  where  a  mile  of  hard-surfaced  road  can 
be  built  in  the  Middle  West  for  $35,000,  with  propor- 
tionate costs  elsewhere,  and  such  work  will  start. 


Financing  Road  Construction 
— A  Banker's  Viewpoint 

By  Howard  F.  Beebe 

Harris,  Forbes  &  Company,  New  York  City 

The  remarks  follmving  are  an  elaboration  of 
a  paper  read  by  Mr.  Beebe  recently  before  the 
American  Institute  of  Consulting  Engineers. 
They  are  of  special  interest  because  they  bring 
out  phases  of  the  road  building  problem,  which 
engineers  and  many  public  officials  do  not  always 
carefully  consider.  Mr.  Beebe,  in  addition  to  his 
activities  in  his  oion  banking  house,  speaks  from 
an  experience  gained  as  vice-president  of  the  In- 
vestment Bankers  Association  of  America,  and 
as  former  chairman  of  municipal  securities,  and 
legislative  committees  of  that  association. — 
Editor. 

MODERN  road  building  is  being  done  on  such  a 
comprehensive  scale  that  the  matter  of  financing 
it  on  the  part  of  the  states  and  their  political  sub- 
divisions has  become  one  of  increasing  interest  and 
importance.  The  magnitude  of  highway  work  through- 
out the  country  made  necessary  to  meet  present-day 
traffic  problems  involves  an  outlay  so  large  as  to  repre- 
sent in  many  cases  a  large  percentage  of  the  total 
outstanding  indebtedness  of  counties  and  municipali- 
ties. Whereas,  in  years  gone  by,  counties  having  an 
indebtedness  in  excess  of  from  3  to  5  per  cent  of  the 
assessed  valuation  of  property  for  taxation  were  re- 
garded as  extravagant,  in  many  recent  cases  issues 
of  road  bonds  have  been  authorized  to  an  amount  in 
excess  of  10  per  cent  of  the  taxable  values.  It,  there- 
fore, follows  that  such  a  debt  should  be  assumed  only 
after  the  most  careful  consideration,  the  end  in  view 
being  to  keep  expenditures  for  road  purposes  within 
reasonable  limits  of  the  ability  of  the  taxpayers  to 
meet  the  debt  without  undue  burden,  and  to  lay  out 
the  roads  so  as  to  serve  the  best  interests  of  the  tax- 
payers as  a  whole.  To  all  intents  and  purposes  these 
roads,  with  proper  maintenance,  should  be  permanent 
improvements.  With  the  smaller  debts  which  pre- 
vailed in  the  past,  investment  bankers  could  handla 
and  recommend  securities  without  careful  thought  to 
the  expenditure  of  the  funds,  because,  even  though 
they  were  wasted  in  part  or  in  whole,  the  payment 
of  the  debt  would  not  work  a  severe  hardship  upon  the 
taxpayers.  With  the  increase  in  the  ratio  of  in- 
debtedness to  taxable  property  values,  the  problem 
has  radically  changed,  and  conservative  bankers  are 
requiring  that  proper  provision  should  be  made  to  see 
that  the  money  is  carefully  and  wisely  spent;  that 
provision  is  made  for  maintenance  of  the  improve- 
ments when  installed;  and  that  the  principal  of  the 
debt  incurred  in  connection  with  the  improvement  is 
retired  in  full  within  the  useful  life  of  the  improve- 
ment. 

The  various  committees  of  the  Investment  Bankers 
Association  of  America  have  been  working  consist- 
ently for  some  years  past  to  provide  more  compre- 
hensive and  scientific  laws  governing  the  issuance  and 
payment  of  debt  for  road  purposes.  While  there  is 
necessarily  quite  a  wide  difference  of  opinion  as  to 
just  what  the  proper  limits  are,  there  is  a  substantial 
agreement   that   the    percentage    of   indebtedne'^s   to 
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such  as  waterworks,  electric  light  plants,  etc. 


Time  Bonds  Should  Run 
The  principal  has  also  been  very  generallv  accepted 
that  public  debt  should  be  retired  within  the  life  of 
the  improvement  installed  with  the  proceeds.  Al- 
though there  is  difference  of  opinion  as  to  how  long 
a  period  road  bonds  should  be  made  to  run,  due  to  the 
wide  variations  in  the  character  of  construction  of  the 
roads  and  the  volume  and  type  of  traffic  passing  over 
them,  it  is  generally  recognized  that  30  years  should 
be  the  outside  limit  for  the  most  permanent  kind  of 
road,  while  bankers  are  more  inclined  to  recommend 
a  limit  of  20  years,  with  the  further  recommendation 
that  where  it  is  not  unduly  burdensome,  it  is  better 
practice  to  pay  the  debt  off  within  15  years. 

Officials  and  bankers  have  also  been  working  together 
.so  that  proper  provision  may  be  made  for  funds  sufficient 
to  maintain  roads  properly,  and  great  progress  has  been 
made  in  this  direction.  It  is  but  natural  that  for  the 
lack  of  a  practical  and  comprehensive  system  of  road 
maintenance  and  a  well  thought  out  scheme  of  finance, 
there  should  have  been  created  a  very  unfavorable 
impression  in  the  states  where  large  expenditures  have 
been  made  for  road  improvements  which  have  been 
allowed  to  go  to  rack  and  ruin  within  a  comparatively 
short  period  of  years.  Inasmuch  as  modern  road  build- 
ing on  a  more  or  less  extended  scale  was  first  undertaken 
in  the  northeastern  part  of  the  country,  the  feeling  that 
such  work  has  been  accompanied  by  extravagance  and 
waste  is  more  prevalent  in  New  England  and  in  this 
part  of  the  country  than  it  is  in  other  sections. 

The  fact  that  the  history  of  road  making  and  road 
financing  is  so  unsatisfactory  in  our  own  state  of  New 
York  has  made  it  difficult  for  the  average  citizen,  even 
though  ht  be  fairly  well  posted,  to  realize  what  a  change 
has  come  about  in  the  last  few  years.  I  think  we  may 
confidently  look  forward  to  the  future  for  radically  dif- 
ferent results. 

Problem  Widely  Discussed 

The  financial  officials  of  some  of  the  large  insurance 
companies  are  giving  the  matter  careful  thought  and 
are  discussing  it  with  investment  bankers  so  that  the 
weight  of  their  opinion  is  being  added  in  a  helpful  way 
in  convincing  officials  and  legislators  throughout  the 
country  that  changes  are  very  necessary. 

When  speaking  of  the  useful  life  of  a  road  it  is 
interesting  to  note  that  the  U.  S.  Department  of 
Agriculture,  through  its  Bureau  of  Public  Roads,  has 
col'ected  data  of  the  most  valuable  kind,  and  I  feel  that 
I  have  been  able,  through  the  study  of  information 
received  from  that  .source,  to  speak  understardingly 
with  the  officials  in  the  various  parts  of  the  country.  I 
likewise  have  been  able  to  disabuse  my  own  mind  of 
certain  prejudices  which  I  had  due  to  what  I  learned 
from  a  number  of  isolated  cases,  and  which  upon  a 
further  study  and  knowledge  of  the  subject  had  proved 
to  be  anything  but  typical.  For  instance,  I  had  been 
strongly  inclined  to  criticize  bonds  running  for  more 
than  10  years  when  the  proceeds  were  to  be  used  for 
gravel  and  similar  types  of  road  construction,  whereas 
I  have  become  convinced  that  where  a  strict  and 
adequate  system  of  rn;id   maintenance  is   j)rovided   for 


With  all  due  regard  to  the  interests  and  comfort  of 
those  using  the  pleasure  automobile,  I  think  we  would  all 
agree  that  unless  a  road  can  be  justified  by  sound 
business  reasons  it  should  not  be  built.  That  compre- 
hensvie  schemes  of  road  building  have  been  embarked 
upon  in  some  counties,  particularly  in  the  southeast  and 
southwest,  without  due  regard  to  the  tax  burdens  which 
they  imposed,  I  think  anyone  will  agree  who  has  had 
occasion  to  be  in  touch  with  the  agitation  for  road 
improvements.  I  believe  it  to  be  to  the  interests  of  each 
of  us  to  use  his  influence  in  discouraging  inadvisable 
pro.)ects  of  this  kind.  Possibly,  references  to  what  has 
been  happening  in  one  or  two  sections  will  illustrate 
what  I  mean  better  than  any  generalizations: 

Arkansas  Example 
In  Arkansas  a  roadway  was  projected  through  a  very 
prosperous  farming  section.    The  engineering  estimates 
of  the  cost  exceeded  $60,000  per  mile,  while  the  best  bid 
received    for    the    work    under '  specifications    exceeded 
$70,000  per  mile.     The- contemplated  e.xpenditure  was  a 
very  large  one  to  be  levied  on  the  special  benefit  assess- 
ment  plan   against   adjacent   property.     The' character 
of  the  construction  .'and   the   tax   burden   contemplated 
seemed  to  be  unreasonable,  and  it  appears  that  one  of 
the  mq.st  important  ;ai;gumenti  in  favor  of  it  was  the 
ability,  bythe  expenditure  of  a  large  amount  of  money, 
to  get  a  liberal,  share  Vf  'Arkansas',  quota  of  Federal  aid' 
The  same -argumentjvas  used. largely  in  ope  of  the  im- 
portant  counties   in    Florida   where   authorization 'was 
made  for  road  bonds  to.an  amount  approximating  14  per 
cent  of  the  entire  assessed  valudt ion  of  properties"within 
the  county.     In  this  case  the  desire  of  certain  property 
holders  to  have  thelmprovement  so  thaf  it; would  benefit 
their  holding.s  of  land,  to  enable  thenr  to  sell   it  at  a 
handsome   profit,    was   evidently   the    chief    factor    in 
enlisting  their  advocacy  of  the  propo.sed  authorization. 
While  not  desiring  in  any  way  to  be  listed  among  those 
opposed  to  federal  aid  for  state  and  county  road  build- 
ing, I  do  wish  to  voice  the  belief  that  it  was  unfortunate 
that  the  matter  has  been  handled  in  such  a  way  as  to 
.stimulate   the   expenditure    for   roads   at    a   time   when 
co.sts  of  labor  and  material  were  at  their  peak.    Author- 
izations and  e.xpenditures  for  road   improvement  work 
throughout  many  states  have  admittedly  been  made  at 
the  most  inopportune  times  in  order  to  secure  as  large 
an  allotment  as  po.ssible  of  the  Federal-aid  funds,  and  I 
sincerely  hope  that  any  additional  contribution  by  the 
Federal  government  in  aid  of  good  roads  will  be  handled 
in  a  much  more  practical  way. 

I  think  we  will  all  agree  that  if  the  various  individuals 
and  organizations  who  have  the  good-roads  problem  at 
heart  could  work  in  close  harmony  the  effect  would  be 
much  more  beneficial  to  everyone  concerned  than  if  their 
eflforts  are  exerted  singly.  I  al.so  believe  it  would  be 
most  unfortunate  if  some  of  even  the  smaller  political 
subdivisions- of  the  .states  are  allowed  to  embark  on  a 
program  of  road  improvements  which  brings  disaster 
upon  themselve.s,  for  its  effect  will  be  to  deter  the  cau.se 
of  good  roads  in  far-removed  localities. 

In  solving  financial  problems  incident  to  road  building 
I  have  no  hesitation  in  pledging  the  helpful  co-operation 
of  the  investment  bfinkers  working  either  through  their 
a.-'.soriatinn  or  individually. 
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Velocity  Tests  in  Hydraulic 
Dredge  Pipe 

Practicable  Field  Methods  of  Measurements  Devised 

— Large  Solids  Lag  Behind  Main  Stream — 

Kutter's  n  Determined 

By  Ivan  E.  Houk 

Assistant  Engineer,  Miami   Conservancy  District,   Dayton,   Ohio 

T  VELOCITIES  of  flow  in  dredge  pipes  may  readily  be 
V  determined  in  the  field  by  methods  employed  by  the 
vvriter  in  tests  conducted  for  the  Miami  Conservancy 
District.  In  these  tests  the  velocity  of  clear  water  and 
also  the  velocity  of  single  large  stones,  while  pumping 
clear  water,  were  measured.  The  methods  employed  are 
applicable  in  the  field  and  give  results  which  can  be  used 
to  control  dredge  performance.  The  test  data  include 
velocities  and  friction  slopes  and  values  for  Kutter's 
n  and  Chezy's  C,  which  are  useful. 

The  tests  were  made  at  different  dates  in  the  spring 
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of  1919  in  connection  with  the  hydraulic  fill  operations 
at  Taylorsville  and  Englewood.  {Engineering  News- 
Record,  June  10,  1920,  p.  1142.)  Dredge  pumps  having 
15-in.  suction  and  discharge  and  direct-connected  to  in- 
duction motors  with  variable  speed  control,  are  in  use 
at  both  places.  At  the  time  the  tests  were  made  two 
kinds  of  dredge  pipe  were  in  use  in  each  line.  One  was 
a  riveted  pipe,  made  of  comparatively  soft  steel,  and 
the  other,  a  hard  steel,  welded  pipe,  having  a  high  car- 
bon and  manganese  content.  Both  pipes  had  an  internal 
diameter  of  1.5  in.,  were  made  in  lengths  of  about  16  ft. 
and  were  put  together  with  stove-pipe  joints.  The  pipe 
line  conditions  are  described  precisely  in  the  foot  notes 
to  Tables  I,  II,  and  III. 

Methods  of  Measurement — Rock  velocities  were  ob- 
tained by  simply  noting  the  time  required  for  the  frag- 
ments to  pass  through  the  pipe,  their  passage  being 
easily  followed  by  the  noise  they  made  as  they  bounced 
along.  The  velocities  of  the  water  were  measured  by 
two  methods,  first,  by  noting  the  time  required  for 
potassium  permanganate  to  pass  through  the  pipe,  and 
second,  by  noting  the  time  required  for  salt  to  pass 
through.  The  former  method  needs  no  discussion  since, 
having  been  frequently  used,  it  is  well  known  to  engi- 
neers. Salt,  however,  has  not  been  previously  used  in 
measuring  velocities  in  pipes,  so  far  as  the  writer  is 
aware,  although  a  very  similar  method  has  been  used 
in  measuring  the  flow  of  underground  water. 

The  appearance  of  the  salt  at  the  discharge  end  o. 
the  pipe  was  determined  by  inserting  in  the  jet  two 
pieces  of  sheet  metal,  one  zinc  and  the  other  copper,  held 


about  1  in.  apart  and  connected  to  the  terminals  of  a 
very  sensitive  voltmeter.  The  electrolytic  action  set  up 
between  the  two  poles  as  the  salt  water  passed  between 
caused  a  definite  deflection  of  the  voltmeter  needle. 


TABLE  I.    VELOCITY  OF  CLEAR  WATER  IN  DREDGE  PIPE  AT 
ENGLEWOOD  DAM,  M.\Y   11,   1919 


Motor 
Step 


.\verage  value  of  Kutter'i 


Velocity, 
P't.  per 
Sec.- 

Friction 
.Slope,  Ft. 
per  100  Ft. 

Chezy's 
C 

Kutter* 

9  4 
8  3 

3  09 
3  09 

95  8 

84.6 

0  0124 
0,0136 

16  0 
16  0 
16  0 

6   14 

6   14 
6    14 

115  7 
115.7 
115.7 

0  0108 
0  0108 
0  0108 

19  0 
18  5 
17  8 
17  4 
17  3 
17  6 

7   28 
7  28 
7  28 
7  28 
7  28 
7.28 

126.1 
122  8 
118   1 
115  5 

114  8 
116.8 

0.0100 
0  0101 
0  0106 
0  0107 
0  0108 
0  0106 

.      0  0110 

NOTE.S — .Static  lift,  30  ft.  Area  of  cross  section  of  pipe,  1.23  sq.ft.  Hydraulic 
radius  of  pipe,  0.312  ft.  Length  of  deliver}'  line.  780  ft.,  including  one  flap  valve, 
two-15°  bends,  one  long  radius  90  bend,  60  ft.  of  Btaridard  wrought  iron  pine 
with  bolted  screw  flange  joints,  20  lengths  of  riveted  dredge  pipe,  and  261eng*h3 
of  welded  dredge  pipe.  The  alignment  of  the  dredge  pipe  also  contained  some 
curvature  made  by  a  slight  bending  at  the  joints. 

Both  the  salt  and  the  potassium  permanganate  were 
inserted  in  the  suction  end  of  the  line  simultaneously, 
using  about  a  pound  of  salt  and  about  an  ounce  of  potas- 
sium permanganate,  wrapped  together  in  a  stout  papier 
sack.  The  sack  was  attached  to  a  stout  cord  and  was 
lowered  over  the  end  of  the  suction  pipe.  When  the 
sack  entered  the  pipe  the  cord  was  jerked  out  of  the 
observer's  hand  so  that  it  was  possible  to  determine 
accurately  the  time  of  entering  the  pipe.  Of  course,  the 
paper  sack  was  dashed  to  pieces  by  the  high  velocity  in 
the  pipe,  or  by  the  pump,  if  it  held  together  until  it 
reached  the  pump,  so  that  the  materials  were  well  mixed 
with  the  water.  The  time  of  the  arrival  of  the  salt 
find  permanganate  at  the  discharge  end  of  the  pipe  was 
noted  by  two  observers,  one  watching  the  voltmeter  and 
the  other  the  color  of  the  jet. 

Difl'erent  quantities  of  salt  and  permanganate  and 
different  methods  of  introducing  them  into  the  pipe  had 
been  tried  before  the  date  of  the  first  experiments. 
Different  materials  for  poles  and  different  substances 
for  the  electrolyte  had  also  been  experimented  with  in 
the  laboratory.  The  procedure  described  was  found  to 
be  the  most  satisfactory. 

The  two  methods  were  found  to  check  very  closely. 
While  the  permanganate  method  was  entirely  satisfac- 
tory for  measuring  the  velocity  of  clear  water,  it  could 
not  be  used  when  pumping  material.  The  salt  method 
was  found  to  be  satisfactory  for  either  condition  and 
was  later  used  to  some  extent  in  determining  the  veloc- 
ities and  friction  while  pumping  different  materials. 

A  somewhat  different  method  of  measuring  the  veloc- 
ity, similar  to  the  one  described  by  P.  J.  McAuliffe  in 
Engineering  News-Record  of  July  8,  1920,  p.  62,  was 
developed  by  Prof.  S.  M.  Woodward,  consulting  engineer 
for  the  Miami  Conservancy  District,  in  August,  1918.  It 
consisted,  essentially,  of  an  apparatus  for  measuring 
the  curve  of  the  center  of  gravity  of  the  jet,  as  shovra 
by  the  accompanying  drawing.  The  two  circular  disks 
were  a  fixed  distance  below  the  center  of  the  pipe  and 
were  centered  over  the  jet  by  movig  the  apparatus  along 
the  pipe.  One  man  moved  the  apparatus  and  noted  the 
longitudinal  distance  of  the  center  of  the  disks  from 
the  end  of  the  pipe,  while  a  second  man,  standing  op- 
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posite  the  jet  and  on  line  with  the  two  disks,  watched 
the  disks  and  directed  the  movement  of  the  apparatus 
until  it  was  in  the  proper  position.  This  method  was 
found  to  be  entirely  practicable  and  to  be  the  best  way 


TABLE  II.    VELOCITY  OF  CLE.\R  WATER  IN  DREDGE  PIPE 
AT  TAYLORSVILLE  DAM.  MAY  25.   1919 


Motor 
Speed 
step 


Velocity, 

Ft.  per 

Sec. 

7  70 

7  66 

8  74 

8  94 

9  94 
to  2 
II  I 
10  9 


14  8 

14  5 

15  8 
15  4 


Frirtion 

Slope. 

Ft  per  100 

1  16 
61  13 
52  15 

21  7 
14 

2  09 
2,44 
2  44 

2  61 

3  05 
3  60 

3  67 

4  10 
4  10 


Chezi-'s( 

128  0 

129  0 
121  8 
127  7 
121  6 

126  5 

127  1 

125  0 

126  5 

128  6 
128  3 
125  2 
ISO  5 
128  0 
131  8 

130  3 


Average  value  of  Kutte 


NOTES— Static  lift,  13  5  ft.  Length  of  delivery  line.  1.340  ft.,  including  one 
flap  valve.  one-30°  bend.  two-45°  bends,  two  loi.g  radius  90°  bends,  eight  joint 
c»f  welded  dredge  pipe,  and  76  joints  of  rivetted  dredge  pipe, 

in  which  to  determine  the  almost  in.stantaneous  varia- 
tions in  velocity  which  occur  while  pumping  heavy  loads 
of  material. 

Results  Obtained — The  results  of  the  measurements 
are  given  in  tables  I  to  IV,  inclusive.  Tables  I,  II  and  III 
give  the  data  on  the  velocity  of  the  water  and  Table  IV 


TABLE  III.     VELOCITY  OF  CLEAR  WATER  IN  DREDGE  PIPE 
AT  TAYLOR.''VrLLE  DAM,  JLTNE  24.   1019 


.\  i  otor 
Speed 
Step 


\elocity 

Fri 

•tiou 

Ft.  per 

.Slope 

Chezy's 

Kutter" 

Sec. 

Ft.  pel 

100  Ft. 

r 

N 

7  01 

34 

108  1 

0  0114 

6  92 

34 

107  2 

0  0115 

8  04 

72 

109  5 

0  0113 

e  10 

74 

110  1 

0  0112 

8  80 

06 

109  7 

0  0112 

8  88 

04 

101  4 

0  0111 

9  33 

33 

109  5 

0  0113 

3  93 

33 

116  4 

0  0108 

9  68 

66 

106  2 

0  0116 

9  88 

o5 

108  2 

0  0114 

10  9 

89 

114  8 

0  0109 

10  9 

92 

114  2 

0  0109 

11  8 

29 

115  5 

0  0108 

II  3 

36 

110  4 

0  0112 

12  7 

1!  7 

78 

7 

116  6 
118  5 

0  0107 
0  0116 

1  ■  4 

;o 

112  5 

0  Olio 

13  7 

50 

115  0 

0  0108 

Average  value  of  Kutter's  » 


NOTE.-i — Static  lift,  16  0  ft.  Length  of  delivery  lim,  2,075  It.,  including  o- e 
Hot  valve.  one-30°  bcnil,  four-45'>  bends,  two  long  radius  90°  bcndh.  onc-'i  ,  74 
lengths  of  rivetted  dredge  pipe,  and  56  lengths  of  welded  pipe 

gives  the  data  on  the  velocity  of  the  rocks.  The  values 
of  the  Chezy  coefficient  and  of  Kutter's  »i  are  included 
in  tables  I  to  II.  The  friction  slope  was  determined 
from  readings  of  a  carefully  calibrated  pressure  gage, 
procured  especially  for  test  purposes,  proper  correction 
of  cour.se  being  made  for  static  lift.  The  values  of  n 
are  seen  to  vary  from  0.0100  to  0.0136,  in  Table  I, 
averaging  0.0110;  from  0.0097  to  0.0104  in  Table  II, 
averaging  0.0100,  and  from  0.0106  to  0.0115  in  Table 
III,  averaging  0.0111. 

In  Table  IV  the  weight  of  the  rock,  its  velocity  in  feet 
per  second,  and  its  velocity  in  per  cent  of  the  velocity  of 
the  water,  are  given  for  each  run.  The  averages  of  the 
latter  quantity  are  also  given  for  the  different  runs 
made  with  the  same  motor  speed.  It  will  be  noticed 
that  at  Englewood  the  rock  velocities  varied  from  77 
to  100  per  cent  ol  the  water  velocities,  th(>  :.v.Tai/cs  for 


the  three  m.otor  speeds  oeing  82.0,  95.8  and  93.5,  respec- 
tively. At  Taylorsville,  where  the  velocities  of  the  water 
were  considerably  lower  than  at  Englewood,  the  corre- 
sponding averages  varied  from  78  to  86.  This  would 
indicate  that  the  ratio  of  the  velocity  of  the  rock  to  the 
velocity  of  the  water  increases  as  the  velocity  of  the 
water  increases,  which  seems  reasonable.  At  Engle- 
wood measurements  were  made  of  the  velocities  of  the 
rocks  from  the  suction  entrance  to  the  top  of  the  toe 
of  the  dam,  a  distance  of  about  150  ft.  on  a  slope  of 
about  20  ft.  in  100  ft.,  as  well  as  of  the  velocities  through 
the  entire  length  of  pipe.  The  velocities  up  this  compar- 
atively steep  grade  were  practically  the  same  as  those 
through  the  entire  length. 


\ELOCITIES  OF  ROCKS  IN  DREDGE  PIPE  AT 
ENGLEWOOD  DAM 


-M  otor 
Speed  Step 


eight  of  Hock, 


Vel.    of    lioc 
Ft.  per  Sec. 


Test  of  .May  11,  1919 


\el,  of  Rock  in 
per   ( 'ent   of 
Water  Velocity 


14  3 
17  4 
17  0 

15  7 
17  4 
17  8 
16.1 

16  2 
16.3 
15  5 
17.1 


108 
100 
92 


Average 


Average 

5 
.\verage 


Average 


\veragc 


Test  of  .May  25.  1919 


The  tests  described  were  made  with  the  co-operation 
of  the  division  engineers,  0.  N.  Floyd  and  H.  S.  R. 
McCurdy,  at  the  Taylorsvil'e  and  En.giewood  dams, 
respectively,  at  times  when  the  work  would  interfere 
least  with  the  construction  progress. 

Mr.  Arthur  E.  Morgan  is  chief  engineer  of  the  Miami 
Con.servancy  District,  Mr.  Charles  H.  Paul  is  the  assist- 
ant chief  engineer  and  Mr.  C.  H.  Locher  is  the  construc- 
tion manager. 

Engineers  Demobilized  in  1920 

Approximately  00  Engineer  organi7.ations,  a  total  of 
94,000  men,  were  demobilized  during  the  fiscal  year 
ended  June  30,  1020,  according  to  the  annual  report 
of  the  Chief  of  Engineers. 


20 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  1 


Results  of  Tests  for  Distortion  on 
Exterior  Wall  Sections 

DISTORTION  tests  of  frame-house-construction  wall 
sections  made  by  J.  C.  Peebles,  testing  engineer  at 
the  Armour  Institute  of  Technology,  indicate  that  a 
back-plastered  Portland  cement  stucco  on  metal  lath  will 
produce  the  strongest  wall.  Four  types  of  wall  were 
tested.  The  specimens  were  42  in.  square,  and  all  were 
framed  with  2x4  studs  held  in  an  enclosing  frame  of 
the  same  material.  For  test,  a  section  was  set  on  its 
diagonal  in  a  testing  machine  and  loaded  to  failure. 
The  results,  as  given  in  a  report  of  Mr.  Peebles  to  the 
Associated  Metal  Lath  Manufacturers,  are  summarized 
below : 

Back-Plastered  Stucco  on  Metal  Lath  —  No  effect  was 
noted  until  the  load  reached  10,000  lb.,  at  which  cracks 
appeared  in  both  plaster  and  stucco  near  top  and  bottom 
corners  of  the  sample.  At  a  load  of  14,200  lb.  the  sample 
was  destroyed  by  the  failure  of  the  interior  framework 
of  2  X  4-in.  studs.  The  metal  lath  was  torn  from  the  studs, 
due  to  the  failure  of  the  latter,  but  the  greater  part  of  the 
plaster  remained  unbroken  except  for  cracking  and  crush- 
ing around  the  edges. 


BACK-PLASTERED  SAMPLE  TESTED  TO  DESTRUCTION 
MAINLY  UNBROKEN 

Siding  and  Sheathing — Plaster  slightly  crushed  at  top 
and  bottom  corners  and  a  crack  produced  about  12  in.  long 
near  the  top  corner  at  a  load  of  5,460  lb.  Sample  destroyed 
by  failure  of  interior  framework  at  a  load  of  8,800  lb. 

Stucco  on  Metal  Lath.  Over  Sheathing — Small  cracks  ap- 
peared in  both  plaster  and  stucco  near  top  and  bottom  cor- 
ners at  a  load  of  9,100  lb.  Sample  destroyed  by  failui-e  of 
interior  framework  at  a  load  of  10,800  lb. 

Stucco  Over  6-In.  Hollow  Clay  Tile  — Tile,  plaster  and 
stucco  crushed  at  top  and  bottom  corners,  and  a  crack  about 
15  in.  long  developed  in  the  plaster  just  above  the  center 
of  the  sample  at  a  load  of  8,000  lb.  Sample  crushed  so 
that  tiles  fell  apart  at  a  load  of  9,600  lb. 


The  following  is  a  description  of  the  test  specimens : 

Back-Plastered  Wall — Metal  lath  furred  out  by  A-in. 
pencil  rods  on  2  x  4-in.  wood  studding  with  Ifs-in. 
Portland  cement  stucco  on  outside,  back-plastered  with 
li  in.  of  gypsum  plaster.  On  the  inside  was  H  in. 
of  gypsum  plaster.  Each  wood  stud  was  toe-nailed  to 
the   sill   at  the   top   and   bottom   with   two   lOd.   nails. 

Siding  and  Sheathing — Metal  lath  and  gypsum  plaster 
li  in.  thick  on  inside,  and  sheathing  and  drop  siding 
11  in.  thick  on  outside.  Each  stud  was  toe-nailed  to 
sill  at  top  and  bottom'with  two  lOd.  nails.  Each  piece 
of  sheathing  was  nailed  to  each  stud  with  two  lOd.  nails, 
and  each  piece  of  drop  siding  nailed  with  one  4d.  nail. 

Stucco  on  Metal  Lath  Over  Sheathing. — Same  as  pre- 
ceding except  that  in  place  of  the  drop  siding  lA  in.  of 
Portland  cement  stucco  on  metal  lath  was  used,  furred 
out  with  ui-in.  pencil  rods  laid  on  ordinary  building 
paper  stretched  over  the  siding. 

Stucco  Over  6-In.  Holloiv  Clay  Tile — Six-inch  hollow 
clay  tile  covered  on  the  outside  with  I  in.  of  Portland 
cement  stucco  and  on  the  inside  with  I  in.  of  gypsum 
plaster. 

Labor  View  of  British  Coal  Settlement 

TERMS  of  settlement  of  the  controversy  in  the  Brit- 
ish coal-mining  industry  were  commented  upon  in 
the  Engineering  News-Record  of  Nov.  25,  page  1018. 
The  industry,  it  was  there  noted,  is  put  on  a  profit-shar- 
ing basis.  A  labor  correspondent's  view  of  the  signifi- 
cance of  the  settlement  appeared  in  a  recent  issue  of  the 
Observer,  London.  The  following  paragraphs  from  it 
will  be  of  interest  to  American  readers: 

The  profit-sharing  introduced  in  the  provisional  arrange- 
ment is  profit-sharing  on  a  national  basis.  It  assumes 
unified  national  control,  the  pooling  of  all  the  receipts  of 
the  industry,  and  the  basing  of  advances  on  the  results  of 
the  industry  as  a  whole.  It  will  be  difficult  for  the  Na- 
tional Wages  Board,  when  it  comes  to  base  wages  on  profits 
after  March  31,  to  go  back  on  this  principle,  and  to  restore 
the  district  basis  for  wages  which  obtained  before  the  war. 
Therefore  the  industry,  unified  by  the  Government  for  the 
purposes  of  the  war,  is  likely  to  remain  unified. 

The  miners  secure  the  formal  recognition  of  a  principle 
for  which  they  have  been  striving  ever  since  the  federa- 
tion was  formed,  that  wages  shall  be  negotiated  on  a  na- 
tional basis.  The  main  task  of  the  new  wages  committee 
will  be  to  consolidate  the  various  cost  of  living  bonuses, 
eliminate  anomalies  and  systematize  wages  on  a  national 
basis.  Before  the  war  wages  were  on  a  district  basis.  If 
the  seams  of  a  field  were  poor,  or  the  coal  inaccessible 
wages  were  low.  Today's  wages  could  not  be  paid  on  half 
the  coal  fields  of  the  country  if  they  were  not  helped  out 
by  the  richer  fields.  A  national  wage  system  will  there- 
fore rivet  on  the  industry  the  unified  control  which  the 
war  instituted  and  national  profit-sharing  requires.  But 
if  the  industry  is  to  be  unified  public  control  will  continue, 
for  it  is  in  the  last  degree  improbable  that  any  government 
will  entrust  a  unified  coal  industry  to  a  private  trust. 

Finally  the  district  output  committees  which  are  to  be 
set  up  are  in  effect  an  admission  of  the  workers  to  a  share 
in  control.  They  go  far  beyond  the  Whitley  report,  since 
they  allow  the  workers  to  interfere  with  the  management 
of  the  pit,  or  at  any  rate  to  participate  in  the  supervision 
of  the  management. 

The  miners,  therefore,  will  secure  by  the  settlement,  if  it 
goes  through,  not  only  the  continued  operation  of  the  in- 
dustry as  a  financial  and  industrial  unity,  but  some  partici- 
pation in  its  control.  It  is  just  because  their  p6ssible  gains 
are  so  great  that  the  task  of  the  new  National  Wages  Board 
will  be  highly  controversial;  and  the  public  would  do  well 
to  moderate  their  satisfaction  until  March  31  arrives,  and 
the  owners  and  men  produce  an  agreed  scheme  for  the 
permanent  regulation  of  wages. 
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Engineering  Legislation  in  Canada 

An  Outline  of  the  History  of  the  Movement  for  Statutory  Control  of  Professional  Practice, 
With  a  Synopsis  of  Acts  Passed  by  the  Provinces 

By  Eraser  S.  Keith 

Secretary,  The  Engineering  Institute  of  Canada,  Montreal,  P.  Q. 


The  registration  and  licensing  of  engineers 
has  been  such  a  live  issue  in  the  United  States 
during  the  past  year  that  a  recital  of  the  progress 
of  this  same  movement  in  Canada  is  particularly 
timely.  "Engineering  Neics-Record"  feels  for- 
tunate in  having  induced  Mr.  Keith  to  tell  its 
readers  what  the  Dominion's  engineers  have  ac- 
complished in  the  control  of  professional  practice. 
As  Secretary  of  The  Engineering  Institute  of 
Canada  and  in  close  touch  with  the  legislative 
situation  in  all  of  the  provinces,  Mr.  Keith  is  in 
a  position  to  present  the  case  comprehensively 
and  authoritatively. — Editor. 

LEGISLATION  affecting  the  engineering  profession  in 
,^t.he  Dominion  of  Canada,  while  an  achievement  of 
the  past  year,  is  in  reality  the  result  of  many  years  of 
thought  and  effort  on  the  part  of  the  men  interested  in 
securing  it.  Attempts  have  been  made  from  time  to 
time  to  obtain  the  passing  of  acts  limiting  the  practice 
of  the  profession.  It  was  discovered  in  the  initial 
attempts  made,  however,  that  the  Dominion  Government 
had  no  jurisdiction  and  that  any  legislation  must  be 
forthcoming,  if  at  all,  from  the  various  provincial 
legislatures.  An  effort  towards  this  end  was  made  25 
j'ears  ago,  which  resulted  in  acts  being  passed  in  the 
province  of  Manitoba  in  1896  and  in  the  province  of 
Quebec  20  years  later.  These,  in  the  main,  limited  the 
practice  of  the  profession  to  membership  in  the  Canadian 
Society  of  Civil  Engineers,  the  forerunner  of  the 
present  national  organization.'The  Engineering  Institute 
of  Canada.  These  acts,  while  continued  on  the  statute 
books  for  many  years,  wei'e  found  to  be  inoperative 
and  in  both  cases  were  superseded  during  the  past  year. 
In  1910  a  petition  was  presented  to  the  late  premier. 
Sir  Wilfrid  Laurier,  by  the  civil  engineers  in  the  employ 
of  the  Federal  Government,  enclosing  copy  of  a  pro- 
posed bill  to  organize  and  establish  the  engineering 
service  of  the  Government  of  Canada.  A  change  in 
government  the  following  year  resulted  in  the  proposal 
being  shelved.  For  a  quarter  of  a  century  one  of  the 
stalwarts  of  the  profession,  C.  E.  W.  Dodwell,  of  Halifax, 
at  all  times  an  ardent  advocate  of  its  interests,  has 
endeavored  to  keep  constantly  before  his  fellow  members 
his  ideas  of  the  benefit  to  be  derived  through  legislation 
and  no  one  man  in  Canada  has  been  more  responsible 
than  he  for  what  has  recently  taken  place. 
Activity  Dates  From  1918 

The  present  activity  might  be  truly  said  to  have  had 
its  origin,  development  and  fruition  within  the  past 
3  years,  the  year  1918  being  one  of  discussion,  1919  of 
planning,  and  1920  of  achievement.  During  the  past 
year  acts  regulating  the  practice  of  engineering  have 
been  passed  in  Quebec,  Alberta,  British  Columbia, 
Manitoba,  New  Brun.'^wick  and  Nova  Scotia,  while  in 
Sa.skatchewan  and  Ontario  it  is  planned  to  secure,  if 
possible,  similar  legislation  during  the  coming  session 
from  the  respective  legislative  assemblies. 


Although  the  subjecf  had  already  been  discussed  at  a 
number  of  the  branches  of  the  Institute,  particularly  in 
the  west,  it  was  introduced  officially  for  the  first  time  at 
a  general  meeting  of  the  Institute  at  the  second  profes- 
sional meeting  at  Saskatoon  Aug.  10,  1918  by  F.  H. 
Peters,  of  Calgary,  in  a  paper  entitled  "Legislation  Con- 
cerning the  Status  of  Engineers,"  in  which  the  author 
expressed  a  firm  belief  that  one  of  the  surest  methods  of 
improving  the  status  of  the  profession  was  by  legisla- 
tion, and  this  seemed  to  be  in  general  the  opinion  of 
the  western  branches  on  the  subject.  At  the  same  meet- 
ing a  committee  of  the  Saskatchewan  branch  presented 
a  draft  of  a  bill  which  it  hoped  to  have  approved  by 
the  council  of  the  Institute  for  presentation  to  the  local 
legislature.  It  proposed  incorporating  the  membership 
of  the  Institute  in  Saskatchewan  into  the  Engineering 
Institute  of  Saskatchewan.  This  draft  was  referred 
back  to  the  branch  with  the  suggestion  that  it  be  given 
further  consideration.  At  that  time  there  were  members 
of  the  ni-ofession  in  Canada  who  considered  that  nothing 
would  be  gained  from  a  policy  advocating  legislation, 
and  others  were  openly  opposed.  The  situation 
developed,  however,  until  legislation  has  become  an 
object  of  attainment  in  every  province. 

On  Oct.  1,  1918,  a  special  meeting  of  the  council  of 
The  Engineering  Institute  of  Canada  was  called  to  dis- 
cuss legislation  and  consider  the  proposed  act  of  the 
Saskatchewan  branch.  It  was  resolved  at  this  meeting 
that  inasmuch  as  other  branches  were  considering  the 
matter  their  ideas  should  be  received  before  passing 
judgment  on  any  single  proposal.  The  .same  month  the 
Vancouver  branch  at  a  general  meeting  passed  resolu- 
tions endorsing  legislation  on  certain  broad  lines,  one 
of  which  was  that  any  member  of  the  profession 
qualified  to  practice  in  any  province  should  be  free  to 
practice  in  any  other  province.  It  now  became  evident 
from  the  general  interest  in  the  subject,  both  east  and 
west,  that  something  should  be  done,  and  .soon.  The 
principle  of  .securing  legislation  for  engineers  was 
endorsed  by  the  council  of  the  Institute  and  co-operation 
was  promised  the  engineers  of  the  various  provinces  in 
their  efforts,  it  being  laid  down  as  fundamental  that 
no  legislation  should  be  sought  that  did  not  include  all 
qualified  engineers,  whether  members  of  the  In.stitute 
or  othei-wise,  that  legi.slation  .should  be  as  uniform  as 
possible  and  that  it  should  include  the  right  of  an 
engineer  registered  in  any  province  to  practice  in  any 
other. 

The  following  annual  meeting  of  the  Institute,  held 
at  Ottawa  in  February,  1919,  saw  such  interest  aroused 
in  the  subject  that  definite  action  was  taken  in  a  resolu- 
tion passed  calling  for  the  formation  of  a  special  com- 
mittee composed  of  one  delegate  appointed  by  each 
branch  to  meet  at  Montre.il  before  April  15  to  draw  up 
such  sample  legislation  as  might  Ije  deemed  necessary 
and  advi-sable  in  order  that  uniform  legislation  might  be 
asked  for  in  the  different  provinces.  The  re.solution 
further  provided  that  the  proposed  legislation  be  sub- 
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mitted  to  the  council  of  the  Institute  before  May  1,  to  be 
followed  by  a  letter  ballot  to  the  corporate  members  of 
the  Institute  before  June  1  and,  following  a  favorable 
vote,  that  the  Council  should  co-operate  with  the 
branches  to  have  such  legislation  enacted. 

Following  this  resolution  these  representatives  were 
appointed:  A.  E.  Foreman,  Victoria;  A.  G.  Dalzell, 
Vancouver;  F.  H.  Peters,  Calgary;  R.  J.  Gibb,  Edmon- 
ton; H.  R.  Mackenzie,  Regina;  E.  E.  Brydone-Jack,  Win- 
nipeg; Newton  L.  Soniers,  Sault  Ste.  Marie;  R.  F. 
Uniacke,  Ottawa ;  Willis  Chipman,  Toronto ;  Arthur  Sur- 
veyer,  Montreal;  E.  R.  Gray,  Hamilton;  A.  R.  Decary, 
Quebec ;  C.  C.  Kirby,  St.  John ;  C.  E.  W.  Dodwell,  Hali- 
fax. This  committee  met  at  Montreal  April  5,  continuing 
its  sessions  until  April  10,  with  C.  E.  W.  Dodwell  chair- 
man and  Arthur  Surveyer  secretary.  The  result  of  their 
deliberations  was  embodied  in  a  proposed  act  in  framing 
which  they  were  guided  by  the  following  definite  ideas: 

(a)  Before  any  legislative  body  can  be  reasonably  ex- 
pected to  accept  or  to  give  serious  consideration  to  any 
proposed  bill  it  must  be  made  apparent,  not  only  to  that 
legislative  body  but  to  the  public,  that  the  bill,  as  an  en- 
acted law,  would  redound,  directly  or  indirectly,  to  the  bene- 
fit of  the  community  at  large. 

(b)  It  is  eminently  desirable  that  any  such  bill  as  may 
finally  be  decided  upon  shall  be  uniform  for  all  provinces 
so  far  as  reasonably  possible. 

(c)  It  is  of  the  first  importance  that  any  such  bill  shall 
meet  the  views  of  and  be  acceptable  to  every  individual 
engineer  and  to  every  engineering  and  technical  organiza- 
tion in  the  country. 

(d)  It  is  indispensable,  especially  with  a  \\evf  to  the 
future,  that  any  such  bill  shall  be  as  clear  as  language  can 
make  it  and  be  also  practicable  and  workable. 

Main  Features  of  Proposed  Act 

This  act  defines  a  professional  engineer  as  any  person 
registered  under  the  provisions  of  the  act.  Its  main 
features  are  summarized  below: 

The  practice  of  a  professional  engineer  within  the  mean- 
ing of  this  act  embraces  advising  on,  making  measurements 
for,  laying  out  and  the  design  and  supervision  of  the  con- 
struction, enlargement,  alteration,  improvements  or  repairs 
of  public  or  private  utilities,  railways,  bridges,  tunnels, 
highways,  roads,  canals,  habors,  harbor  works,  river  im- 
provements, lighthouses,  wet  docks,  dredges,  cranes,  float- 
ing docks  and  other  similar  works,  steam  engines,  turbines, 
pumps,  internal  combustion  engines  and  other  similar  me- 
chanical structures,  airships  and  aeroplanes,  electrical  ma- 
chinery and  apparatus,  chemical  and  metallurgical  machin- 
ery and  works  for  the  development,  transmission  or  ap- 
plication of  power,  mining  operations  and  apparatus  for 
carrj'ing  out  such  operations,  municipal  works,  irrigation 
works,  water-works,  water  purification  plants,  sewerage 
works,  sewage  disposal  works,  drainage  works,  incinerators, 
hydraulic  works  and  all  other  engineering  works.  The 
execution  as  a  contractor  of  work  designed  by  a  profes- 
sional engineer,  or  the  supervision  of  the  construction  of 
work  as  a  foreman  or  superintendent  or  as  an  inspector,  or 
as  a  roadmaster,  track  master,  bridge  or  building  master, 
or  superintendent  of  maintenance  shall  not  be  deemed  to  be 
the  practice  of  a  professional  engineer  within  the  meaning 
of  this  act. 

All  persons  registered  as  professional  engineers  under 
the  provisions   of  the   act  shall  constitute   the   Association 

of  Professional  Engineers  of  the  Province  of 

and  shall  be  a  body  politic  and  corporate  with  perpetual 
succession  and  common  seal. 

The  association  shall  have  power  to  acquire  and  hold  real 
estate  not  producing  at  any  time  an  annual  income  in 
excess  of  ten  thousand  dollars  and  alienate,  mortgage, 
lease,  or  otherwise  charge  or  dispose  of  such  real  estate 
or  any  part  thereof  as  occasion  may  require.  All  fees,  fines 
and  penalties  receivable  and  recoverable  under  this  act 
shall  belong  to  the  association. 

The  association  may  pass  by-laws  for  the  government, 
discipline  and  honor  of  the  members,  the  management  of 
its  property,  the  maintenance  of  the  association  by  levying 
fees  not  in  excess  of  five  dollars  per  annum,  the  examina- 
tion  and   admission   of  candidates   to  the   study   and   prac- 


tice of  the  profession  and  all  other  purposes  reasonably 
necessary  for  the  management  of  the  association. 

Who  May  Practice 

(a)  Only  such  persons  who  are  members  of  the  asso- 
ciation hereby  incorporated  and  registered  as  such  under 
the  provisions  of  this  act,  or  who  have  received  a  license 
from  the  council  of  the  association  as   hereafter  provided 

shall  be  entitled  within  the  province  of to  take  and 

use  the  title  "professional  engineer"  or  any  abbreviation 
thereof,  or  to  practice  as  a  "professional  engineer." 

(b)  Any  person  residing  in  the  province  of 

at  the  date  of  the  passing  of  this  act,  who  is  at  that  date 
and  has  been  for  five  years  previously  practicing  as  a  pro- 
fessional engineer  shall  be  entitled  to  be  duly  registered 
as  a  member  of  the  association  without  examination,  pro- 
vided that  such  person  shall  produce  to  the  council  within 
one  year  of  the  passing  of  this  act  satisfactory  creden- 
tials of  having  practiced. 

(c)  Any  person  who  may  come  to  reside  in  the  province 

of and  who  at  that  time  is  a  duly  registered 

member  of  the  Association  of  Engineers  similarly  con- 
stituted of  any  other  province  of  the  Dominion  of  Canada 
may  become  a  duly  registered  member  of  the  association 
without  payment  of  fee  for  that  year  providing  he  shall 
produce  to  the  council  a  certificate  of  membership  in  good 
standing  in  such  province,  and  an  application  for  transfer 
of  registry  endorsed,  by  the  registrar  of  the  province  in 
which  he  lately  resided. 

(d)  Any  person  not  otherwise  qualified  as  hereinbefore 

mentioned   residing    in    the   province    of and 

who  may  desire  to  become  a  registered  member  of  the  asso- 
ciation shall  make  application  to  the  council,  and  shall  sub- 
mit to  an  examination,  or  shall  submit  credentials  in  lieu 
of  examination,  whichever  the  council  may  decide,  and 
shall  be  admitted  to  registry  as  a  member  of  the  asso- 
ciation on  payment  of  prescribed  fees  after  the  council 
shall  have  certified  in  writing  that  such  examination  or 
ci-edentials  have  been  found  satisfactory  to  it. 

(e)  Any  person  not  residing  in  the  province  of  

who  is  a  registered  member  of  an  association  of  engineers 
similarly  constituted  of  any  other  province  of  the  Dominion 
of  Canada  shall  obtain  from  the  registrar  a  license  to 
practice    as    a    professional    engineer    in    the    province   of 

upon  production  of  evidence  of  his  registry 

in  such  other  province  and  upon  payment  of  a  fee  of  one 
dollar.  In  the  event  of  such  person  being  unable  by  rea- 
son of  emergency  or  neglect  on  the  part  of  the  registrar 
or  for  any  other  good  and  sufficient  reason  to  obtain  such 
license  within  three  months  of  his  making  application 
thereof  he  shall  be  entitled  to  practice  as  a  professional 
engineer  in  the  province  for  such  period  of  three  months 
without  holding  such  license. 

(f)  Any  person  who  is  not  a  resident  of  Canada  but 
who  is  a  member  of  any  engineering  or  technical  organiza- 
tion or  society  of  standing  recognized  by  the  council  may 
obtain  a  license  to  act  in  an  advisory  or  consultative  capac- 
ity to  a  registered  member  of  the  association. 

(g)  Any  person  who  is  employed  as  a  professional  engi- 
neer by  a  public  service  corporation,  a  private  corporation, 
public  utilities  or  government  department  whose  business 
is  normally  carried  on  in  two  or  more  of  the  provinces  of 
Canada,  and  who  is  by  reason  of  his  employment  required 
to  practice  as  a  professional  engineer  in  other  provinces 
than  that  of  his  residence,  may  so  practice  in  the. province 

of   vrithout  holding  a  non-resident  license  or 

payment  of  fee,  providing  such  person  can  on  demand  of 
the  council  produce  credentials  satisfactory  to  the  council 
showing  that  he  is  a  registered  member  of  the  Associa- 
tion of  Engineers  similarly  constituted  by  some  other  prov- 
ince of  Canada.  It  shall  be  the  duty  of  such  person  to  pro- 
duce such  credentials  whenever  so  required  by  the  council. 

(h)  Any  professional  engineer  who  is  a  resident  of  some 
other  province  of  Canada  in  which  there  is  no  association 
of  engineers  similarly  constituted  may  obtain  a  license  to 
practice,  subject  to  the  discretion  of  the  council. 

(i)  Assistants  working  under  the  direct  supervision  of 
a  professional  engineer  and  not  taking  responsibility  for 
the  work  other  than  to  their  direct  superiors  shall  not  be 
deemed  to  be  practicing  as  professional  engineers  when  so 
engaged.  , 

(j)  The  provisions  of  this  act  shall  not  apply  against 
any  person  employed  in  the  actual  service  in  his  Majesty's 
navel,  military  or  aerial  service. 

(k)    In  the  case  of  engineers  who  are  practicing  in  the 

province  of   ,  and  who  have  been  accepted  for 

overseas  service  in  the  present  war  in  the  forces  of  Great 
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Britain,  or  any  of  her  allies,  they  shall  on  their  return  to 
Canada  be  entitled  to  all  the  rights  and  privileges  conferred 
under  subsection  "b." 

Administration — The  administration  is  provided  for  by  a 
council  of  management  consisting  of  a  president,  vice- 
president  and  an  optional  number  of  councillors,  the  presi- 
dent and  vice-president  to  hoia  office  for  one  year  and  the 
councillors  for  two  years. 

Suspension — Provision  is  made  for  censuring,  suspending 
or  expelling  from  the  association  by  the  council  any  engi- 
need  guilty  of  unprofessional  conduct,  the  method  of  doing 
so  being  embodied  in  the  act. 

Penalties — A  penalty  of  a  fine  of  not  less  than  one  hun- 
dred dollars  and  not  more  than  two  hundred  dollars  or  im- 
prisonment for  not  more  than  three  months,  or  a  fine  of 
not  less  than  two  hundred  nor  more  than  five  hundred  dol- 
lars, or  imprisonment  for  not  more  than  six  months  for 
any  subsequent  offence  is  provided  against  any  person  who 
unlawfully  practices  as  a  professional  engineer. 

Examination — The  council  of  the  association  has  the 
power  to  nominate  a  board  of  examiners  subject  to  such 
approval  as  the  government  of  the  province  may  require. 
A  candidate  failing  on  examination  may  after  an  interval 
of  not  less  than  one  year  be  examined  again. 

Registration  Without  Examination — Application  for  reg- 
istration or  license  shall  be  considered  by  council  from  any 
person  who  submits  proof  of  qualification.  The  establish- 
ment of  a  central  examining  board  is  provided,  to  which 
the  council  may  delegate  powers  to  hold  examination. 

Age — The  age  limit  for  registration  is  23  years.  Any 
candidate  must  have  been  engaged  for  8  years  in  some 
branch  of  engineering  except  in  the  case  of  a  graduate 
from  a  recognized  engineering  college  where  the  mini- 
mum requirement  is  6  years,  which  may  include  his  term 
of  instruction. 

Restrictions  of  Act — No  provisions  of  the  act  restrict- 
ing the  practice  of  the  profession  or  imposing  any  penal- 
ties shall  take  effect  until  one  year  after  the  passing  of 
the  act.  The  activities  of  the  association  are  restricted 
to  the  functions  necessai-y  to  the  administration  of  the  act. 

The  Quebec  Act 

The  Quebec  act  differs  from  all  others  in  Canada  in 
that  it  is  not  a  new  act,  having  been  on  the  statute 
books  of  the  province  since  1898  and  is  in  the  main  a 
transfer  of  the  operations  of  the  act  from  the  Canadian 
Society  of  Civil  Engineers  to  the  Corporation  of  Pro- 
fessional Engineers  of  Quebec,  which  consists  of  the 
corporate  members 'of  The  Engineering  Institute  of 
Canada  resident  in  the  province  of  Quebec  at  the  time 
of  the  passing  of  the  act,  which  was  Feb.  14,  1920. 
This  act  is  more  strict  in  its  application  than  any  of 
the  others,  being  the  former  Quebec  act  under  new 
administration.  It  provides  for  ipso  facto  membership 
in  the  coiTwration  of  all  coi-porate  members  of  the 
Institute  in  Quebec. 

Inasmuch  as  it  is  planned  to  modify  this  act  at  the 
coming  session  of  the  legislature  to  conform  to  other 
provincial  acts  it  need  not  be  further  discussed. 
The  Manitoba  Act 

The  act  incorporating  the  Association  of  Professional 
Engineers  of  Manitoba  was  passed  March  27,  1920. 
Manitoba  being  the  first  province  to  adopt  legislation 
based  on  what  is  known  as  the  "Proposed  Act"  and 
which  for  the  sake  of  brevity  will  be  referred  to  as  the 
"model."  The  as.sociation  is  governed  by  a  president, 
vice-president  and  five  councillors.  It  provides  for  a 
limit  of  $10,000  income  but  does  not  specifically  limit  the 
activities  of  the  a.ssociation  to  the  functions  necessary 
to  the  administration  of  the  act.  The  age  limit  is  21. 
Candidates  for  admission  .shall  serve  under  articles  with 
a  registered  professional  engineer  4  years  unless  a 
graduate  of  a  recognized  engineering  coll'-ee,  in  which 
case  the  term  of  service  may  include  the  term  of  instruc- 
tion.   Examinations  are  as  in  the  modql.  subject  to  the 


approval  of  the  Lieutenant-Governor-in-Council,  there 
being  provision  for  a  central  examining  board. 
Reciprocity  is  included  and  registration  of  non-residents 
is  as  in  model,  except  that  newly  resident  non-members 
of  other  associations  shall  pay  a  fee.  Exemptions  are 
as  in  the  proposed  draft,  the  fee  limited  to  $5  per  annum. 
Penalties  $200  or  two  months'  imprisonment.  Appeal 
for  non-registration  or  suspension  is  heard  before  the 
King's  Bench.  All  engineering  work  having  a  value  of 
$1,000  or  over  must  be  done  by  professional  engineers. 

The  Alberta  Act 

The  bill  incorporating  the  Association  of  Professional 
Engineers  of  the  Province  of  Alberta  became  law  April 
10,  1920.  The  administration  is  as  in  the  model  except 
that  councillors  equally  represent  the  various  branches 
of  engineering.  A  two-thirds  majority  is  required  to 
amend  by-laws  subject  to  the  approval  of  the  Lieutenant- 
Governor-in-Council,  which  is  the  provincial  govern- 
ment. The  age  limit  is  25  and  the  requirements  are  the 
same,  graduates  of  recog-nized  universities  being 
required  to  have  served  two  years  at  practical  work.  Ex- 
aminations are  provided  for  and  a  reciprocity  clause  is 
included  which  allows  engineers  from  other  provinces  in 
Canada  where  similar  laws  are  in  force  to  register.  The 
registration  of  others  from  outside  the  province  is  left 
to  the  discretion  of  the  council.  The  exemptions  as  to 
those  who  may  practice  without  examination  are  in  part 
as  in  the  model  but  no  provision  is  made  for  employees 
of  registered  engineers,  members  of  military,  naval  or 
air  service  or  war  veterans.  The  fee  is  fixed  by  the 
Council.  A  seal  is  compulsory.  The  provision  for  sus- 
pension is  also  similar.  Penalties  are  $50  to  $100  and 
$100  to  $200,  while  suspended  $100,  and  for  misrepre- 
sentation $100  with  costs.  Other  provisions  are  as  in 
*he  model. 

The  British  Columbia  and  New  Brunswick  Acts 

In  British  Columbia  the  legislative  assembly  witnessed 
a  stormy  scene  during  the  discussion  of  the  bill  to 
incorporate  the  Association  of  Professional  Engineers  of 
British  Columbia,  which  was  sponsored  by  Fred  Ander- 
son, an  engineer  and  a  prominent  member  of  the  govern- 
ment side  of  the  assembly.  The  act  was  passed, 
however,  on  April  16,  1920.  The  administration  is 
represented  by  a  president,  a  vice-president,  the 
immediate  past  president  and  nine  councillors,  four  of 
whom  are  elected  by  ballot,  four  by  the  Lieutenant- 
Governor-in-Council,  or  in  other  words,  the  Govern- 
ment of  the  province,  one  of  them  representing  the 
University  of  British  Columbia,  all  being  elected 
annually.  The  powers  of  the  association  are  the  same  as 
in  the  model.  There  is  no  limit  to  activities.  The  pro- 
cedure regarding  by-laws  is  similar  to  that  of  Alberta. 
The  age  limit  is  23,  six  years  of  engineering  being 
required  which  may  include  a  four  year  engineering 
course.  A  non-graduate  must  serve  six  years  under  a 
registered  engineer.  The  examination  board  is  appointed 
annually.  Reciprocity  is  the  same  as  in  Alberta,  and  the 
registration  of  other  non-residents  is  left  to  the  Council. 
Provision  is  made  for  temporary  licenses.  The  exemp- 
tions are  as  in  the  model.  The  fees  are  payable  in 
advance  and  are  fixed  by  the  Council.  A  seal  is  com- 
pui.'^ory.  The  penalties  are,  for  misrepresentation.  $.50 
to  $300,  and  for  fal.ie  entries,  $20  to  $500.  This  act 
provides  a  money  limit  of  $5,000  under  which  value 
a  non-professional  engineer  may  practise. 
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In  New  Brunswick  the  act  incorporating  the  Associa- 
tion of  Professional  Engineers  was  passed  April  24, 
1920,  and  provides  for  management  by  a  president,  vice- 
oresident  and  elected  councillors  not  to  exceed  15  elected 
for  three  years.  There  is  no  limit  to  the  Association's 
income.  The  by-laws  are  subject  to  change  by  two- 
thirds  majority.  The  age  limit  is  23  years,  six  years' 
practice  being  required,  except  in  the  case  of  a  graduate 
from  a  recognized  engineering  college,  graduates  of  a 
recognized  engineering  college  being  exempt.  Reciprocity 
is  granted  as  in  the  model  and  exemptions  are  practically 
as  proposed.  The  fees  are  established  by  the  Council. 
Penalties  are  the  same  as  those  in  the  model.  No 
minimum  value  is  specified  restricting  professional 
engineers'  operations. 

The  Nova  Scotia  Act 

The  last  engineering  act  passed  this  year  was  that 
incorporating  the  Association  of  Professional  Engineers 
of  Nova  Scotia,  which  is  managed  by  a  president,  vice- 
president  and  15  councillors,  7  of  whom  shall  be 
be  appointed  by  the  Lieutenant-Governor-in-Council,  the 
remainder  to  be  elected  by  the  Association.  The  presi 
dent  and  the  vice-president  are  elected  annually,  and  the 
councillors  for  three  years,  the  president  holding  office 
as  councillor  for  the  year  succeeding  his  office.  The 
annual  income  of  the  Association  is  limited  to  $10,000. 
By-laws  may  be  changed  by  two-thirds'  majority,  sub- 
ject to  the  approval  of  the  Lleutenant-Governcr-in-Coun- 
cil.  Those  who  may  practice  with  exemption  from  ex- 
amination are  substantially  as  in  the  model,  three  years 
practicing  professional  engineering  at  the  time  of 
passing  the  act,  entitling  to  registration.  Mechanical 
superintendents  of  industrial  manufacturing  or  min- 
ing plants,  having  an  installation  of  one  hundred  or 
more  horsepower,  are  to  be  professional  engineers. 
The  annual  fee  is  limited  to  $5.  As  in  the  case  of 
every  province  except  New  Brunswick,  the  seal  is  com- 
pulsory. Penalties  provided  are  $100  to  $200  and  costs 
or  not  more  than  three  months  imprisonment  for  the 
first  ofl'ense,  and  not  less  than  $200  and  not  more  than 
$500,  or  imprisonment  for  not  more  than  six  months  for 
the  second  offense.  The  striking  feature  of  this  act  is 
that  the  practice  of  professional  engineering,  as  de- 
scribed in  the  definition,  shall  apply  only  when  the  work 
to  be  done  involves  an  expenditure  of  at  least  $25,000. 

Saskatchewan 

Application  was  made  to  the  legislature  in  Saskatche- 
wan for  an  act  to  regulate  the  practice  of  engineering, 
prior  to  efforts  in  the  other  provinces  but  was  referred 
back  to  its  sponsors.  It  is  proposed  to  renew  the  efforts 
at  the  next  session  of  the  legislature. 

Ontario 

Ontario,  the  most  important  province  in  Canada  as 
far  as  the  total  number  of  engineers  practicing  is.  con- 
cerned, has  given  the  subject  greater  deliberation  than 
any  otlier  province. 

Owing  to  the  fact  that  there  are  a  number  of  technical 
organizations — acting  upon  a  suggestion  made  by  the 
Ontario  Provincial  division  of  the  Institute— an  advisory 
conference  committee  was  established,  thoroughly 
representative  of  these  bodies,  for  the  purpose  of- draft- 
ing an  act  which  would  be  satisfactory  to  all  concerned. 
This  committee  has  just  completed  its  labors  and  is  at 
the  point  cf  submitting  its  draft  to  the  various  organiza- 


tions interested.  Provided  that  the  proposed  draft, 
which  is  designed  on  plans  similar  to  the  acts  in  exist- 
ance  in  other  provinces,  meets  with  general  approval,  it 
is  expected  that  an  effort  will  be  made  during  the  com- 
ing session  to  have  a  bill  presented  and  an  act  passed. 

Summary 

It  will  be  seen  from  the  foregoing  that  engineering 
legislation  in  Canada  has  been  promoted  with  a  definite 
plan  which,  owing  to. the  similarity  of  the  various  acts, 
may  some  day  permit  the  enactment  of  federal  legisla- 
tion providing  for  a  central  examining  board,  provision 
for  which  has  already  been  made  in  all  but  one  of  the 
acts  passed  to  date.  This  would  place  the  engineering 
profession  in  the  same  position  as  that  now  occupied  by 
the  medical  profession  in  Canada. 


Calibration  of  Circular  Orifices 
Under  High  Heads 

By  F.  W.  Greve 

Assistant  Professor   of  Hydraulics,   Perdue   University, 
Lafayette,    Ind. 

THE  most  commonly  quoted  tables  of  coefficients 
of  discharge  for  vertical  circular  orifices  are  those 
published  by  Hamilton  Smith,  Jr.,  in  1886.  These  tables 
show  a  constant  value  of  the  coefficient  equal  to  0.592 
for  heads  above  100  ft.  for  all  orifices  from  0.5  to 
12  in.  in  diameter.  It  is  interesting  to  note  that 
there  is  little  or  no  experimental  confirmation  of  the 
statem.ent  that  the  coefficient  is  independent  of  the  size 
of  the  opening  for  high  heads.  It  was  to  throw  fur- 
ther light  on  this  subject  that  a  thorough  investigation 
was  conducted  in  the  hydraulic  laboratory  of  Purdue 
University  on  1-  and  1.5-in.  vertical  circular  orifices 
with  heads  ranging  up  to  231  feet. 

The  orifices  were  cut  to  exact  size  in  8-in.  blank 
flanges,  the  edge  of  the  orifice  in  contact  with  the 
water  being  A  in.  in  thickness.  The  opening  tapered 
outward  so  as  to  give  a  width  at  the  downstream  face 
of  the  flange  equal  to  one  and  a  half  times  the  true 
orifice  diameter.  The  flanges  were  bolted  to  a  horizontal 
piece  of  8-in.  pipe,  4  ft.  in  length,  that  served  as  a 
channel  of  approach  to  which  water  was  brought 
through  about  100  ft.  of  6-in.  pipe  from  a  6-in.,  1,800 
g.p.m.  centrifugal  pump.  The  pressure  on  the  center 
of  the  orifice  was  measured  by  a  Bourdon  gage,  located 
20  in.  back  from  the  orifice.  The  discharge  was  con- 
veyed through  a  6-in.  pipe  to  a  weighing  tank  of  20 
tons  capacity.  Both  the  gage  and  the  tank  were 
calibrated  previous  to  the  experiments.  The  time  was 
noted  on  a  stop  watch.  A  small  cock  on  top  of  the 
channel  of  approach  permitted  the  escape  of  any  air 
entrained  in  the  water. 

The  tests  covered  a  range  of  pressures  from  20  to  100 
lb.  per  square  inch.  At  least  five  tests  of  approximately 
three  minutes  each  were  made  for  any  one  condition 
of  constant  head.  The  cock  on  the  8-in.  pipe  remained 
open  until  all  the  entrained  air  had  escaped  before 
any  readings  were  i-ecorded.  The  presence  of  such  air 
was  easily  detected  by  loud  reports  made  as  the  air 
suddenly  expanded  after  leaving  the  orifice.  The  flow 
was  controlled  at  the  pump.  Reliable  experiments  con- 
ducted by  other  investigators  during  the  progress  of 
the  tests  showed  the  water  in  use  in  the  laboratory  to 
have  a  weight  of  62.33  lb.  per  cubic  foot.     The  tern- 
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perature  of  the  water  varied  between  57  and  61  deg.  F. 
The  total  head  was  assumed  equal  to  the  pressure  head, 
thus  omitting  the  effect  of  the  velocity  of  approach. 
This  assumption  is  warranted  because  the  area  of  the 
channel  of  approach  is  64  times  that  of  the  1-in.  orifice. 
The  maximum  possible  error  in  neglecting  the  velocity 
of  approach  was  0.024  per  cent  for  the  smaller  opening 
and  0.124  per  cent  for  the  larger. 


VARIATION  OF  THE  COEFFICIENT  OF    DISCHARGE  WITH    HEAD 

FOR     I-    AND     1.5-IN    ORIFICES 
l-InrhOrifice 1-Inch  Orifice — -  I    5-Inch  Orifice 


47  48 

0   600 

59  03 

0   596 

70   58 

0    599 

70  58 

0  598 

93  68 

0   594 

105  23 

0   595 

116  78 

0  597 

128.33 

0.599 

Ft.      Coefficient 

No 

Ft. 

Coefficient 

139   88 

0  597 

47  48 

0   599 

157  43 

0  599 

70  58 

0  599 

62  98 

0  600 

93  68 

0  602 

174   53 

0.601 

116  78 

0  595 

186  08 

0  600 

139  88 

0  592 

197   63 

0  598 

162  98 

0  598 

209   18 

0  599 

168  08 

0   598 

220.73 

0.600 

209  IS 

0.598 

232.28 

0.597 

232.28 

0.599 

The  results  r.rf-  .summarized  in  the  table.  It  will  be 
noticed  that  there  is  some  variation  from  the  third 
decimal  place  of  the  coefficient,  but  in  no  case  does  this 
variation  from  the  mean  value  exceed  one  per  cent. 
Another  significant  fact  is  that  the  variation  is 
irregular,  leading  one  to  believe  that  the  variations  are 
probably  due  to  slight  observational  errors  rather  than 
to  any  change  in  the  conditions  of  flow.  There  seems 
to  be  no  reason  for  believing  that  the  true  coefficient 
would  vary  in  any  other  than  some  regular  manner. 
The  mean  constant  value  of  the  coefficient  of  discharge 
is  0.598  for  both  sizes  of  orifices.  While  the  range  in 
size  was  not  suflficient  to  warrant  any  broad  statement, 
it  may,  however,  in  the  light  of  these  tests,  be  stated 
that  with  a  weight  of  62.33  lb.  per  cubic  foot  and  with 
a  temperature  range  of  57  to  61  deg.  F.  the  coeflficient 
has  a  constant  value  of  0.598  for  all  vertical  circular 
orifices  from  1  to  1.5  in.  in  diameter  when  operating 
under  heads  from  47  to  231  ft.  It  is  recommended  that 
the  coefficient  of  discharge   be   taken   as   0.600. 


British  Coal  Production  Increases 

During  the  week  ended  Nov.  20,  the  British  weekly 
coal  output  exceeded  5,000.000  tons  for  the  first  time 
since  October,  1918,  the  output  being  5,211,000  tons, 
according  to  returns  received  by  the  Foreign  Informa- 
tion Service  of  the  Bankers  Tru.st  Co.  The  higher  ton- 
nage is  taken  as  an  indication  that  British  miners  hav- 
undertaken  to  ju.stify  wage  increa.ses  tentatively  grantcfl 
in  adjustment  of  the  recent  coal  strike,  but  conditional 
upon  greater  production.  The  effect  of  the  strike  on 
output  is  indicated  by  the  following  weekly  figures: 
Oct.  16,  4,611,600  tons;  Oct.  2.3,  12,500  tons;  Oct.  .30, 
4,100  tons;  Nov.  6,  756,300  tons:  Nov.  13,  4,776,000 
tons.  The  output  of  the  week  ended  Nov.  20  wa.s 
higher  than  the  average  weekly  tonnage  of  coal  mined 
in  any  vear  since  1913.  when  Great  Britain's  produc- 
tion reached  the  high  weekly  rate  of  5..527,000  tons. 

A  striking  gain  in  per  capita  production  is  indicated. 
For  the  first  9  months  of  1920  the  weekly  output  per 
person  employed  averaged  3.8  tons.  This  was  increased 
to  4.31  tons  in  the  week  of  Nov.  20.  The  average 
in  1913  was  4.9  tons.  There  are  now  almost  100,000 
more  persons  engaged  in  Rriti.sh  qoal  mining  than  in 
1913.     On  Sept.  30  the  total  was  1,207,800  persons. 


Monolithic  Brick  Road  Built  of 
Fine  Aggregate 

Difficulties  With  Fine  Pit-Run  Gravel  Overcome  by 

Altering  Proportions  and  Omitting 

Dry-Mortar  Bed 

By  W.  M.  Watson 

state  Hijjliway   Eng-ineer,  Topeka,  Kansas 

BY  CONSTANTLY  changing  the  proportions  and 
omitting  the  dry-mortar  bed,  monolithic  brick  pave- 
ment is  being  successfully  constructed  in  Reno  County, 
Kan.,  using  a  combined  aggregate.  This  road,  de- 
signated as  Federal-aid  project  No.  15,  is  located  north- 
east from  Hutchinson,  and  is  being  constructed  on 
practically  a  level  grade.  The  soil  is  a  very  sandy  loam 
which  will   not  compact   readily   under  a   roller.     Con- 

I  '^' "",' ''r-i"Brick    ,,  ,,  „ 

V ■>- .>f  — (>  — 1* —  s >f<-2'>| 


FIC.  1.     H.ALF  SECTION  OF  .MONOLITHIC  BRICK  ROAD. 
RENO  COUNTY,  K^\N. 

struction  started  in  July,  1919,  and  to  the  close  of  the 
1919  season  2.4  miles  had  been  completed.  At  the 
close  of  the  1920  season  10.5  miles  had  been  com- 
pleted. This  project  is  divided  into  three  sections,  the 
contract  price  of  each  being  shown  in  Table  I.  The 
design  is  shovra  by  Fig.  1,  vertical  fibre  brick  being 
used. 


TABLE  I— CONTRACT  PRICES  FOR,  MONOLITHIC  BRICK 
PAVE.MENT,  KANSAS 

SectioD ■ 

Items  ABC 

Contr.ict  awarded,  date Oct.  10,  1919     Mav  12,  1919    May  12,  191  i 

Mileage 7  093  5  481  4  997 

Average  haul  (miles) \  IJ  IJ 

Excavation  in  earth $0  80  $0  60  $0  70 

Borrow  in  earth    0  60  0  50  0  60 

Monolithic  brick 3  85  140  130 

Clan's  A  concrete 35  00  15  00  10  00 

Reinforcing  steel 0  07  0  06  0.10 

Lineal  feet  guard  fence I    10 

Small  trees 2  00  I  00 

Largetrces ...  10  00  10  00 

Rods  of  hedge 4  00  2  00 

Section  markers 45  00  45  00 

Stumps 10  00  5  00 

Rai.'dng  bridge  floor 400  00 

Co^t  slab  per  mile $40,873  $32,110  $33,095 

Co!<t  of  joh  per  mile 47.998  35.658  37.335 

Materials  furnished  by  county.  Co^t  of  following  unit  rices  not  included 
in  this  pr  ce:  Cciiicnl,  fob  plant  "i~  SO  98  per  s<|uarc  varil;  freight  rate.  9jc.  per 
100  lb  ;  Cement  fob  plant,  $2  50  per  hbl  ;  grovs  freight.  121c.  per  100  lb 
L--:iv.l  (M    $0  25  .-u  vd.  on  bank  al  pit. 
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No  stone  is  locally  available  and  on  account  of  the 
abundance  of  local  gravel  and  the  difficulty  of  transport- 
ing material  by  rail  under  the  present  chaotic  con- 
ditions of  our  railroads,  it  was  decided  to  utilize  this 
•local  materi?J,  making  the  mixture  such  as  would 
give  a  strength  equivalent  to  a  1:  3:5  mix.  The  crush- 
ing strength  of  a  concrete  of  a  1:3:5  mixture  as  fixed 
by  the  joint  committee  at  1,500  lb.  per  square  inch  was 
accepted  and  by  numerous  tests  of  the  aggregate  the 
curves  of  equivalent  strength  were  derived  as  shown 
by  Fig.  3.  The  bulk  of  the  coarse  aggi'egate  passes 
a  1-in  screen.  As  pumped  from  the  river-bed  pits 
the  gravel  is  screened  to  remove  a  proportion  of  the 
fine  aggregate  before  loading,  but  the  disposal  of  the 
suitdIus  fine  material  is  considered  to  be  in  excess  of 
the  cost  of  extra  cement  required. 

At  the  beginning  of  the  work  the  base  was  poured 
at  a  stiff  consistency  and  struck  off  by  the  Parrish 
type  of  multiple  steel  template,  using  a  fc-in.  dry  sand- 
cement  bed;  The  brick  were  laid  directly  on  the 
sand-cement  bed  before  the  base  attained  its  initial  set. 
The  gravel  aggregate,  containing  very  little  coarse 
material,  produced  a  concrete  with  which  it  was  difficult 
to  obtain  satisfactory  results.  When  mixed  sufficiently 
dry  to  permit  the  other  operations  it  contained  too 
little  water  properly  to  saturate  the  dry  cushion,  with 
a  consequent  separation  between  the  base  and  brick 
surface.     When  made  with  enough  water  to  give  the 
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-Class  A  --  1:2-  4  =  >000  'b.  sit  26  Days 
Class  B  =  l-Z^  4=l3''5.'b.  at  28  Days 
Class  C  =1  3    5 =.'500  lb.  of  28  Days 
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FIG.  3.     GR.\PH  OF  EQUIVALENT  PROPORTION'S  FOR 
RENO    COUNTY    GR.WEL 

dry  cushion  a  proper  amount  of  water,  due  to  the 
absence  of  coarse  material,  the  concrete  had  little 
stability,  rendering  the  operations  of  rolling  and  grout- 
ing exceedingly  difficult  and  making  it  almost  impos- 
sible to  secure  a  smooth  surface.  This  trouble  has  been 
overcome  by  the  use  of  a  mechanical  tamping  machine 
operated  directly  on  the  base,  and  by  eliminating  the 
sand-cement  cushion.  A  marked  improvement  is  noted 
by  reason  of  this  change,  not  only  in  the  surface  of 
the  pavement  but  in  the  adhesion  as  well.  For  example, 
Fig.  4  shows  space  where  five  rows  of  brick  have  been 
removed  after  the  base  was  prepared  with  a  tamping 
machine  and  the  brick  rolled.  Not  only  does  mortar 
tamped  to  the  surface  firmly  adhere  to  the  brick  but 
from  i  to  *  in.  of  mortar  squeezes  up  between  the 
bricks  giving  greater  assured  resistance  to  the  sliding 
of  the  brick  along  the  base,  due  to  difference  in  coeffi- 
cient of  expansion.  A  much  denser  concrete  in  the 
base  is  also  assured.  Rolling  is  done  by  means  of  a 
hand  roller  and  the  joints  are  grouted  with  a  1  to  1 
mortar  in  three  applications. 

Successful  use  of  the  combined  aggregate  depends 


FIG.    4.      APPEARANCE  OF  TAMPED   BASE    W'HEN   BRICKS 
ARE  REMOVED  AFTER  ROLLING 

upon  veiy  close  inspection.  An  inspector  is  kept  both 
in  front  and  behind  the  mixer.  One  is  employed  to 
check  the  proportioning  which  is  varied  continually  to 
insure  the  standard  strength  concrete.  As  a  check  on 
the  strength  of  concrete  obtained,  cylinders  of  the 
actual  concrete  used  in  the  base  are  taken  each  day 
and  as  often  as  the  mix  is  changed.  These  cylinders 
are  cured  alongside  the  pavement  under  as  nearly  the 
actual  curing  conditions  of  the  pavement  as  is  possible. 
These  cylinders  are  shipped  to  the  laboratory  at  fre- 
quent   intervals    and    tested. 


Studying  Power  Possibilities  on  the  Tennessee 

An  engineering  and  economic  survey  of  the  Tennes- 
see River,  its  tributaries  and  its  basin  is  being  made  by 
the  Corps  of  Engineers,  U.  S.  Army.  The  survey  in- 
cludes a  study  of  the  resources  of  the  basin  with  the 
idea  of  determining  the  influence  of  water  transpor- 
tation on  their  development  and  the  amount  of  ton- 
nage that  they  might  contribute  for  transportation  by 
water.  The  work  is  being  done  under  a  Federal  ap- 
propriation with  co-operative  work  by  the  Tennessee 
River  Improvement  Association.  The  mountain  areas 
which  fringe  the  Tennessee  Basin  are  being  mapped 
aerially.  One  of  the  important  features  of  the  report 
will  be  the  effect  on  the  main  stream  by  power  develop- 
ments on  a  non-navigable  tributary.  This  question  is 
a  live  one  because  of  the  many  proposed  water-power 
developments.  The  Parr  Shoals  dam  on  the  non-navi- 
gable Broad  River,  near  Columbia,  S.  C,  so  affected 
the  flow  of  water  in  the  Congaree  River  as  to  make 
navigation  im^jracticable.  The  Chattahoochee  River  is 
navigable  to  Columbus,  Ga.  When  a  large  power  plant 
above  Columbus  finds  it  necessary  to  draw  out  the 
maximum  quantity  of  water  that  it  uses  boats  fre- 
quently must  be  tied  up  until  the  needs  of  the  power 
plant  have  been  supplied. 
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Observations  on  a  Pacific  Coast  Trip 

By  Frank  C.  Wight 

Associate  Editor,   Engineering  Xcxcs-Rcmrd 

San  Francisco,  the  Western  Metropolis 

IN  THAT  perfect  short  story  "A  Municipal  Report" 
0.  Henry  quotes — to  disprove  later — a  remark  of 
Frank  Norris:  "There  are  just  three  big  cities  in 
the  United  States  that  are  'story  cities' — New  York, 
of  course,  New  Orleans,  and,  best  of  the  lot,  San 
Francisco."  That  is  as  may  be.  It  is  no  part  of  the 
duty  or  ability  of  an  engineering  editor  to  evaluate 
the  fictional  possibilities  of  the  cities,  but  the  comment 
sticks;  San  Francisco  is  individual.  It  is  supposed  to 
be  the  West  incarnate;  perhaps  it  is,  but  more  than 
that  it  is  itself.  Some  few  cities  in  the  United  States 
have  grown  up;  the  rest  still  suffer  growing  pains, 
they  have  not  found  themselves.  They  worship  at  the 
shrine  of  the  "booster"  and  their  prophet  is  the  Board 
of  Trade  secretary.  San  Francisco  is  not  like  that. 
It  is  serene  and  confident;  it  has  arrived. 

It  is  strange  enough  for  an  Easterner  to  find  this 
spirit  in  San  Francisco,  for  all  his  training  and  reading 
have  led  him  to  think  differently  of  the  Pacific  metrop- 
olis. He  expects  to  be  set  upon  on  his  arrival  by  groups 
of  enthusiastic  native  sons  who  will  point  out  to  him 
the  unequalled  advantages  of  climate,  of  resources  and 
of  a  man-to-man  friendliness  peculiar  to  the  Coast 
and  to  be  compelled  to  listen  to  disaparaging  com- 
ments on  his  own  choice  of  residence. 

It  may  be  invidious  to  remark  that  there  are  cities 
on  the  Coast  where  his  expectations  are  fully  realized, 
but  ret  in  San  Francisco.  It  is  not  that  the  advantages 
are  not  there;  certainly  the  pride  in  his  city  and  the 
conviction  of  its  complete  superiority  are  as  strong  in 
the  San  Franciscan  as  in  any  other  but  he  has  reached 
that  desirable  height  where  he  is  willing  for  his  city 
to  speak  for  itself.    He  has  become  a  metropolitan. 

Engineers  Have  Wide  Field 

It  should  be  understood  that  these  comments  are 
based  on  an  association  almost  entirely  with  engineers. 
Possibly  ten  days  spent  among  the  merchants  or  real- 
estate  men  would  result  in  a  change  of  mind.  Their 
activities  are  in  and  of  the  city  itself  and  .self  adver- 
tising is  of  the  essence  of  their  business.  To  the 
engineer,  on  the  contrarj',  the  city  is  but  the  center 
from  which  radiates  out  over  all  the  Western  country 
the  many  activities  which  are  the  sources  of  growth. 
And  that  is  why  San  Francisco  is  different  from  other 
Western  cities.  It  is  more  truly  metropolitan;  it  is  the 
"mother  city"  of  the  West.  Now,  to  be  metropolitan 
is  considered  in  some  quarters  to  be  more  a  vice  than 
a  virtue.  It  has  become  the  fashion  to  decry  the  big 
cities  as  the  source  of  all  evil  and  to  belittle  those  who 
find  their  work  there.  But  so  long  as  a  country  or  a 
part  of  a  country  continues  to  grow  there  will  gravitate 
to  the  re.servoir  of  the  big  city  the  money  and  brain 
power  which  flows  out  to  nourish  the  smaller  centers 
which  do  the  actual  producing.  The  function  of  the 
reservoir  is  quite  as  important  a.s  that  of  the  producing 
field  or  factory  or  mine. 

This,  then,  is  what  is  most  impressive  regjirding  engi- 
neering in  San  Franci.sco.  The  engineers  there  are  part 
and  parcel  of  the  West.     In  their  own  city  they  have 


much  to  do;  the  wonderful  finished  appearance  of  that 
down-town  section  which  only  fourteen  years  ago  wa.= 
laid  waste  is  mute  testimony  of  their  work;  the  beauti- 
ful boulevards,  the  time-saving  highway  tunnels  and 
the  well-developed  harbor  show  their  handiwork.  But 
it  is  in  the  highways  and  water  powers  and  irrigation 
projects  from  the  Rockies  to  the  Coast  that  the  engi- 
neers of  San  Francisco  are  most  in  evidence.  There 
are  more  men  there  with  practices  reaching  far  out 
into  the  back  country  than  anywhere  else  save  possibly 
Chicago  and  New  York. 

In  spite  of  its  individuality  San  Francisco  savors 
much  of  New  York.  It  is  partly  this  same  metropolitan 
atmosphere  but  it  is  more  its  geographical  location,  for 
it  reproduces  remarkably  the  conditions  that  helped 
make  Manhattan  Island  the  business  focus  of  the  coun- 
try. There  is  the  same  comparatively  narrow  penin- 
sula^wider  of  course  at  San  Francisco  and  now  an 
island  at  New  York — the  same  spacious  harbor  imme- 
diately on  the  open  .sea,  the  same,  though  smaller,  river 
reaching  up  into  a  rich  hinterland,  and  the  same 
transcontinental  terminus  across  the  bay  in  one  case, 
the  river  in  the  other.  Both  cities  are  wonderfully 
accessible  from  the  ocean,  both  are  comparatively  inac- 
cessible from  the  mainland.  Because  of  the  former  they 
have  both  become  great  ports ;  unless  the  latter  defect 
is    cured    they    both    must    suffer. 

Harbor  Problem  Like  New  York's 

In  New  York  today  the  isolation  from  the  West  it 
a  source  of  constant  worry  and  its  remedy  probabl} 
the  most  vital  engineering  problem  in  the  East.  Sai' 
Francisco,  on  the  other  hand,  has  not  yet  begun  to 
consider  seriously  its  eastern  approach.  It  is  true 
that  the  matter  of  a  trans-bay  bridge  is  alive  and  the 
many  proposals  for  different  types  of  structures  at 
various  crossings  are  having  more  respectful  hearing 
than  ever  before.  The  distances  are  so  great — it  is 
nearly  four  miles  across  the  bay  from  the  San  Fran- 
cisco ferry  house  to  the  Oakland  mole — that  the  problem 
is  unprecedented  in  size,  but  sooner  or  later  some  kind 
of  crossing  will  have  to  be  provided,  not  only  for  the 
large  passenger  traffic  but  also  for  freight.  As  regards 
the  latter,  the  situation  quite  parallels  that  of  New 
York.  Except  for  the  excu.se  of  existing  conditions,  it 
is  ridiculous  that  ocean  steamers  should  dock  on  the 
San  Francisco  peninsula  when  there  is  available  such 
admirable  ground  for  terminals  on  the  east  side  of  the 
ba.v,  directly  connected  to  the  transcontinental  rail- 
ways. Efforts  have  been  made,  are  being  made  now  in 
fact,  to  develop  large  terminals  on  this  mainland,  but 
San  Francisco,  like  New  York,  is  powerful  in  its  own 
bailiwick,  and  precedent  and  financial  control  are  hard 
to  beat. 

The  time  is  coming,  though,  when  this  east  shore 
of  San  Francisco  Bay  will  be  developed  as  a  great  ocean 
port.  The  obvious  economics  of  the  situation  cannot 
forever  be  disregarded.  And  probably  when  that  time 
comes,  there  will  come  with  it  the  establishment  of  a 
great  joint  pdrt,  such  as  will  surely  come  in  New  York. 
It  may  be  that  there  will  be  an  exten.sion  of  the 
metropolitan  district  in  San  Francisco  to  embrace  all 
that  now  comes  within  its  real  area,  for  its  citizens 
feel  keenly  the  passing  ahead  in  population  of  Los 
Angeles,  which  takes  in  now  practically  its  entire 
county.  But  even  if  this  modern  method  of  increasing 
poj>iii;itinn    is    not    followed,    the    co-ordination    of    the 
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port  may  be  brought  about  much  more  simply  than  at 
New  York  because  the  transbay  district  is  in  the  same 
state  and  may  be  brought,  by  mere  legislative  enact- 
ment, under  the  jurisdiction  of  the  State  Harbor 
Commission,  which  already  controls  the  port  of  San 
Francisco.  There  need  be  done  of  the  interstate 
jealously  which  bids  fair  to  retard  New  York's  develop- 
ment. 

The  harbor  of  San  Francisco  is  busier  than  any  other 
on  the  Pacific.  In  multiplicity  of  wharves  it  is  the 
largest  and  also  in  established  steamship  lines.  While 
the  business  is  not  up  to  war  years,  the  trade  with 
South  America  and  Hawaii  is  good  and  the  passenger 
service,  which  is  very  large  here,  is  crowded.  The 
types  of  piers  is  between  Eastern  and  Northwestern 
practice;  that  is,  they  still  depend  a  good  deal  on  ship's 
winch  and  stevedore  loading  but  do  have  railway  con- 
nections and  fairly  wide  piers  and  sheds.  The  tendency 
of  design,  however,  is  toward  a  still  wider  pier  and 
shed  and  a  maximum  of  machine  handling.  Everyone 
who  has  to  do  with  marine  structures  is,  of  course, 
tremendously  concerned  with  the  current  difficulties 
with  the  teredo  and  his  smaller  neighbors,  which  have 
been  reported  in  these  columns,  but  the  solution  for 
the  trouble  has  not  yet  been  reached.  On  the  San 
Francisco  side,  where  sewage  polution  is  high,  the 
limnoria  is  particularly  active,  even  destroying  in  a 
comparatively  short  time  certain  kinds  of  treated  piles. 
Concrete,  taking  it  by  and  large,  is  behaving  well  in  the 
harbor.  There  are  evidences  of  deterioration  but  there 
is  much  more  that  is  solid  and  the  solution  seems  to  be 
in  better  concrete  with   thick   covering   of   the   steel. 

Hetch  Hetchy  Work  Typically  Western 

The  Hetch  Hetchy  water-supply  project  is  being  car- 
ried on  rapidly  by  the  city,  which  is  also  now  about 
ready  to  take  over  the  local  private  water  company. 
Hetch  Hetchy  is  a  story  in  itself;  in  such  comment 
as  this  it  is  enough  to  say  that  its  many  miles  of  tun- 
nels and  yards  of  dams  are  representative  of  trans- 
Rocky  engineering — high  mountains,  isolated  camps, 
steep  inclines,  long  construction  railways,  great  distances 
engineering  far  away  from  the  office  and  the  telephone 
to  the  material  and  supply  man  in  the  next  street. 

No  one  can  spend  much  time  in  down-town  San  Fran- 
cisco without  getting  worked  up  over  the  miserable 
traffic  conditions  on  Market  St.,  the  main  artery  of  the 
town.  Some  years  ago  the  city  built  a  municipal  street 
railway  tp  compete  with  the  private  company  and  did 
what  it  would  never  have  allowed  anyone  else  to  do, 
laid  an  extra  two  tracks  on  a  street  which  already  had 
two.  Market  St.  is  wide;  otherwise  one  would  not 
cross  it  at  all,  but  even  so  one  crosses  it  now  at  imminent 
risk  of  life  and  limb,  particularly  as  the  motormen 
run  more  or  less  at  their  own  sweet  will,  and  both 
pedestrians  and  motorists — to  say  nothing  of  the  cross- 
ing policemen — seem  to  regard  such  traffic  rules  as 
there  doubtless  are  as  whimsical  devices  of  some 
unauthorized  theorist.  Successfully  to  dodge  four  street 
cars,  six  automobiles,  and  thirty-six  pedestrians  all 
bound  in  different  directions  becomes  a  feat  to  be 
proud  of. 

Industrial  conditions  in  San  Francisco  are  about  the 
same  as  elsewhere  on  the  Coast.  Being  a  financial  cen- 
ter, the  current  tightness  of  money  is  perhaps  better 
appreciated  than  in  the  other  cities  and  the  depressing 


reaction  on  new  projects  was  felt  somewhat  earlier. 
There  is  a  great  deal  of  prospecting  being  done,  mainly 
in  irrigation  and  water-power,  and  engineers  as  a  rule 
are  busy,  but  the  prospecting  is  mostly  office  work, 
and  actual  construction  is  awaiting  a  more  favorable 
money  market.  Meanwhile  there  is  quite  a  good  deal  of 
building  construction  going  on  in  the  city.  Labor  is 
reported  much  easier;  that  is,  the  men  are  working 
harder  and  there  are  more  men  available.  Wages  have 
not  shown  any  signs  of  coming  dovra,  nor  is  there  any 
indication  of  a  loosening  of  the  grip  which  union  labor 
has  had  on  San  Francisco  for  years.  So  long  as  the 
unions  continue  so  powerful  there  is  little  hope  of  pro- 
nounced industrial  growth.  New  manufacturing  enter- 
prises will  want  to  go  to  sections  of  the  West,  notably 
the  Southwest,  where  labor,  up  to  now  at  least,  has 
been  more  reasonable. 

They  will  tell  you  at  San  Francisco  that  there  are 
more  "Sunday  supplement"  engineers  there  than  any- 
where else  in  the  world.  More  wild  schemes,  they  say, 
are  born  and  circulated  there,  and  they  warn  you  to 
discount  all  extravagant  engineering  stories  which  cir- 
culate in  the  daily  press  under  the  San  Francisco  date 
line.  There  is  no  good  explanation  for  this  unless  we 
return  to  the  metropolis  theory,  for  New  York,  too, 
harbors  more  engineering  "nuts"  than  any  city  in  the 
East.  It  must  be  because  there  is  more  money  in  the 
big  centers  looking  for  release  and  the  dreamer  can 
find  more  sympathetic  attention  from  those  who  want 
quick  and  multiplied  turnover.  But  beyond  that  there 
is  in  San  Francisco  the  old  pioneer  spirit  which  took 
chances  and  in  the  main  made  good.  The  forty-niner 
has  left  the  native  son  the  heritage  of  trying  anything 
once.  He  will  listen  to  schemes  and  apply  theories  that 
more  prosaic  folk  know  won't  work,  and  every  once  in 
a  while  the  scheme  does  work  and  the  theory  proves 
practicable. 

Traffic  on  Wayne  County  Roads 

Comparison  of  traffic  counts  made  in  1920  with  those 
taken  during  1912  upon  the  main  roads  leading  out  of 
the  city  of  Detroit  just  outside  of  the  city  limits 
reveal  a  tremendous  increase  in  motor  vehicle  traffic  and 
decrease  in  horse-drawn  traffic.  Traffic  counts  taken  this 
year  upon  Woodward  Avenue  showed  in  excess  of  14,000 


1 9 1 2— 24-HOUR  COUNT 

Horse-  Auto, 

Road                                drawn  Touring 

Woodward 322  2,146 

Gratiot 732  437 

Grand  River 471  528 

Michigan 364  549 

River 125  370 

Van  Dyke 389  209 

1920— 14-HOUR  COUNT 

Horse-  Auto, 

Road                                drawn  Touring 

Woodward 90  9,440 

Gratiot 46  3.203 

Grand  River 32  2,040 

Michigan 17  1,979 

River 33  1,619 

Van  Dyke..                                                         102  1,402 


vehicles  for  a  14-hr.  day,  the  average  for  a  week  being 
greater  than  10,000  vehicles  per  day.  Traffic  counts 
were  taken  during  both  years  at  the  same  points  on  the 
same  road.  The  figures  given  in  the  above  table  are  the 
averages  for  a  week. 


Trucks 

Total 

122 

2,590 

40 

1,209 

53 

1,082 

23 

936 

13 

508 

20 

618 

Trucks 

Total 

1,007 

10,537 

315 

3,564 

486 

2,558 

613 

2,609 

329 

1,981 

590 

2,094 
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Trend  of  Highway  Development 
— A  Survey 


THIS  IS  THE  NINTH  of  a  series  of  staff  articles  on 
the  highway  situation.  It  deals  with  the  policrj  of 
concentrating  on  construction  brought  forward  from  a 
previous  year,  with  the  transportation  shortage  of 
materials  and  with  the  regulation  of  the  weight  of 
traffic. 

The  tenth  article  in  the  series  will  appear  in  next 
iveek's  issue. — Editor. 

Illinois  Practice 

ILLINOIS  began  the  season  of  1920  with  400  mi.  of 
pavement  uncompleted  under  contracts  awarded  in 
1919.  The  policy  of  1920  has  been  (1)  not  to  increase 
largely  the  contract  mileage  of  pavement  but  to  con- 
centrate on  the  completion  of  the  work  in  progress;  (2) 
to  award  grading  contracts  ahead  on  the  1,000  mi.  of 
pavement  originally  contemplated  for  1920  construction ; 

(3)  to  advance  experimental  studies  of  pavement  types 
and  structure  with  a  view  to  improvements  in  design; 

(4)  to  provide  plans  for  regulating  vehicle  weights, 
which,  uncontrolled,  are  in  some  localities  destroying 
pavements,  and  (5)  to  develop  the  extension  of  state 
maintenance. 

In  a  word,  Illinois  stopped  letting  contracts  for  paving 
in  1920.  The  reasoning  ran  as  follows:  Illinois  began 
the  year's  highway  construction  with  a  large  mileage 
brought  forward  from  1919;  two  plans  of  procedure 
were  practicable  to  secure  a  large  mileage  of  completed 
road,  (a)  to  let  new  contracts  and  possibly  have  the 
extensive  construction  produce  a  large  aggregate  mile- 
age, or  (b)  to  cease  to  let  contracts  and  concentrate 
on  a  definite  mileage;  analysis  of  the  governing  condi- 
tions led  to  the  conclusion  that  equal  progress  would  ba 
made  and  greater  economy  secured  by  ceasing  to  award 
contracts.  An  examination  of  the  reasons  for  and  the 
results  of  this  policy  is  of  value  particularly  because 
other  states  which,  like  Illinois,  brought  forward  a 
large  mileage  of  uncompleted  1919  contracts  adopted 
the  opposite  policy — of  continuing  to  let  contracts. 

This  Year's  Work 

About  575  mi.  of  pavement  was  placed  under  contract 
in  1919.  This  mileage  had  absorbed  nearly  all  the 
contractors  of  the  state  available  for  pavement  con- 
struction. These  contractors  had  been  able  to  complete 
only  about  175  mi.  of  pavement  because  of  the  scarcity 
of  labor  and  the  transportation  shortage  of  materials. 
As  the  working  season  of  1920  approached  there  was 
little  indication  of  either  cheaper  labor  or  a  more  ready 
movement  of  materials.  When,  in  March,  contractors 
were  asked  to  bid  on  new  work  only  a  few  were  free 
to  undertake  any  considerable  mileage  and  the  prices 
which  they  asked  were  from  33:^  to  40  per  cent  higher 
than  the  prices  on  the  400  mi.  of  contracts  brought 
forward  from  1919. 

It  was  concluded  under  the  circumstances  that  if 
contracts  for  any  considerable  new  mileage  should  be 
awarded  at  the  increased  prices  the  contractors  for 
this  new  work  (1)  would  be  in  position  to  bid  higher 
prices  for  materials  and  labor  than  could  the  contractors 
operating  under  1919  prices,  and  (2)  would  put  the 
old  contractors  at  a  disadvantage  by  competing  for  a 


car  supply  not  sufficient  for  the  work  in  progress. 
There  was  also  reluctance  to  incur  the  higher  costs 
because  of  a  belief  that  the  future  would  bring  a 
readjustment  of  commodity  prices  and  that  with 
readjustment  would  come  cheaper  road  construction. 
Another  motive  for  proceeding  slowly  was  that  bonds 
would  have  to  be  sold  to  finance  a  much  greater  mile- 
age of  construction  and,  if  sold  then,  a  discount  must 
be  taken.  To  fill  in  gaps  in  Federal-aid  projects  50 
mi.  of  new  pavement  were  placed  under  contract  and 
no  further  bids  for  pavement  were  asked.  In  addition 
county  construction  of  paved  road  was  discouraged, 
except  where  large  centers  of  population  were  to  be 
served  by  the  new  mileage. 

Looking  back  at  the  season's  experience,  the  action 
taken  is  considered  to  have  been  justified.  At  the  close 
of  the  season  some  320  mi.  of  pavement  had  been  com- 
pleted. Could  materials  have  been  brought  to  the  work 
by  the  railways  the  entire  mileage  under  contract 
would  have  been  finished.  The  organization  and  equip- 
ment were  on  the  ground  and  labor  was  available  but 
cars  to  transport  material  could  not  be  had.  On  this 
evidence  alone  it  is  held  that  had  a  much  larger  mileage 
been  placed  under  construction  the  completed  mileage 
would  not  have  been  increased. 

Grading;    Construction    Practice 

While  paving  contracts  were  curtailed  in  1920,  the 
opposite  policy  was  adopted  in  respect  to  contracts  for 
grading.  On  the  1,000  mi.  of  bond-issue  highway, 
which  it  had  been  the  original  intention  to  pave,  con- 
tracts were  let  for  the  heavy  grading  operations.  The 
thought  was  that  the  prosecution  of  grading  would  not 
materially  interfere  with  progress  in  paving,  that  with 
the  controlling  heavy  grading  operations  completed 
future  paving  operations  would  proceed  with  fewer 
delays,  and  that  by  completing  this  grading  well  in 
advance  time  would  be  allowed  for  consolidation  and  a 
better  road  structure  be  secured.  This  grading  work, 
it  may  be  stated,  included  permanent  small  bridges  and 
culverts.  In  round  figures  nearly  $3,000,000  were  in- 
volved in  these  grading  contracts.  As  a  rule,  competi- 
tion for  the  work  was  active  and  the  prices  were 
reasonable. 

Paving  methods  present  no  unusual  features.  Central 
mixing  plants  and  wet-batch  haulage  (generally  by 
truck),  central  proportioning  plants  and  dry-batch  haul- 
age (generally  by  industrial  railway),  and  various  meth- 
ods of  operating  from  stock  piles  on  the  ground  were  em- 
ployed. In  wet-batch  haulage  the  principal  development 
was  the  use  of  one-ton  trucks,  with  oversize  pneumatic 
tires  and  turntables  to  protect  the  subgrade,  as  was 
described  in  Engineering  News-Record  Aug.  19,  1920, 
p.  356.  In  dry-batch  haulage  by  industrial  railway  an 
interesting  side  light  on  the  value  of  clo.se  co-ordination 
of  operations  was  furnished  by  the  work  of  Allan  J. 
Parrish,  some  details  of  which  were  noted  in  Engineer- 
ing Neivs-Rccord  July  29,  1920,  p.  234.  Complete 
records  for  the  season  are  not  available  but  for  14 
working  days  this  contractor  averaged  565  ft.  per  day 
of  18-ft.  8-in.  concrete  pavement  and  maintained  a 
record  throughout  the  season  of  well  over  450  ft.  per 
working  day.  Explanation  of  this  continuous  good 
progress  lies  in  the  one  word  management,  which 
included  keeping  the  supply  of  materials  constant. 

As  indicated  previou.'ily,  transportation  shortage  of 
materials  has  been  the  crowning  obstacle  to  highway 
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construction  progress  in   1920.     Its  causes  and  effects     year  a  number  of  pavements  have  been   destroyed  by 
are  typical  for  the  Mississippi  Valley  states  and  they      heavy  trucks.    A  more  rigid  regulation  of  vehicle  loads 


probably  will  continue  in  a  less  virulent  form  in  1921, 
and,  therefore,  as  summarized  by  the  Illinois  highway 
engineers   they  deserve   attention: 

In  the  latter  half  of  1919  contractors  were  faced  with  a 
shortage  of  cars— first,  because  of  the  strike  of  the  rail- 
way car  repairers;  second,  because  of  the  steel  strike,  and, 
third,  because  of  an  embargo  placed  on  open-top  cars  due 
to  the  impending  coal  strike.  Profiting  by  the  1919  expe- 
rience every  effort  was  made  by  the  contractors  m  1920 
to  store  sufficient  sand,  gravel,  stone  and  cement  to  carry 
them  well  into  the  season;  to  this  end  they  were  given  all 
possible  assistance  by  the  department.  It  was  found,  hoTW- 
ever,  that  transportation  conditions  were  worse  than  in 
1919.  First  came  a  more  pronounced  shortage  of  cars; 
this   developed  early  in   the   year,  when   it  became   almost 


1921  is  therefore  contemplated.  Illinois  is  feeling 
the  same  pinch  of  unregulated  traffic  which  is  distress- 
ing the  states  of  the  East,  as  was  emphasized  in  the 
article  of  this  series  which  reviewed  practice  in  Connec- 
ticut, Massachusetts  and  Rhode  Island.  The  department 
officials  thus  express  the  situation: 

A  pavement  paid  for  by  the  public  and  which  is  ample 
to  carry  99  per  cent  of  the  traffic  cannot  be  permitted  to 
be  totally  destroyed  by  a  few  unreasonably  heavy  trucks 
representing  a  fraction  of  1  per  cent  of  the  traffic.  The 
solution  lies  in  arriving  at  the  proper  beam  strength  of 
pavements  to  meet  the  weight  of  the  economic  load  and 
then  through  legislation  placing  the  proper  limit  on  weights 
of  loads,  and  enforcing  the  law  rigorously. 

At  the  close  of  the  season  there  will  have  been  put  into 


in  1919  and  1920L  When  this  is  done  it  is  proposed  to  place 
patrolmen  upon  them  with  devices  for  determining  the 
weights  of  loads,  and  through  these  officers  put  the  law 
now  on  the  statute  books  of  the  state  into  effect.  Only  by 
such  a  system  can  these  roads,  costing  the  taxpayers  mil- 
lions of  dollars,  be  protected  from  wilful  violators  of  the 
load-limit  law.  Already  a  number  of  sections  of  state- 
constructed  roads  in  Cook  County  have  been  either  par- 
tially or  entirely  ruined  by  heavy  truck  traffic. 

The  plans  to  regulate  vehicle  weights  and  to  extend 
patrol  maintenances  and  policy  of  keeping  reasonably 
small  the  margin  between  the  mileage  under  contract 
and  the  mileage  completed  are  the  outstanding  develop- 
ments of  1920  highway  practice  in  Illinois. 


impossible  to  get  box  cars  for  shipping  cement.    The  cement      service  approximately  450  mi.  of  hard-surfaced  roads  built 

companies  resorted  to  the  use  of  stock  and  open-top  cars      •-  >"-"  — -  '~>^     ""-—  -'---  --  ->  — -  ■- ^  -  -'-- 

in  order  to  overcome  the  shortage.  Second,  this  shortage 
was  greatly  increased  by  the  switchmen's  strike.  Third, 
the  coal  situation,  which  tied  up  a  very  large  number  of 
cars  for  a  considerable  period  of  time,  became  acute  much 
earlier  than  usual,  resulting  in  an  order  being  issued  by 
the  Car  Service  Commission  restricting  the  use  of  open- 
top  cars  to  50  per  cent  of  the  requirements  of  any  producer 
of  materials,  and  also  providing  that  open-top  cars  could 
not  be  used  for  carrying  commodities  that  could  be  as 
readily  shipped  in  other  classes  of  equipment.  This  order 
prevented  the  sand,  gravel  and  stone  producers  from  get- 
ting sufficient  cars  to  take  care  of  the  highway  contrac- 
tors and  also  prevented  the  shipment  of  cement  in  open- 
top  cars.  Fourth,  the  order  issued  by  the  Car  Service 
Commission  was  followed  by  an  order  from  the  Interstate 
Commerce  Commission  which  provided  that  coal  cars  could 
be  loaded  with  other  commodities  only  when  returning  in 
the  direction  of  the  mines. 

These  two  orders  issued  from  Washington,  which  were 
made  more  rigid  as  the  season  advanced,  demoralized  ship 
ping  conditions  as  applied  to  road-building  materials  and 
made  it  impossible  for  the  contractors  to  depend  upon  reg- 
ular deliveries.  Practically  all  of  them  have  been  obliged 
to  shut  down  at  frequent  intervals  because  of  the  short- 
age of  materials,  and  some  of  them  for  weeks  at  a  time. 
The  department  has  kept  in  constant  touch  with  the  re- 
quirements of  the  contractors,  with  the  material  producers 
and  with  the  railroad  officials,  endeavoring  to  assist  in  pro- 
curing cars  and  securing  shipment  of  materials  so  as  to 
keep  as  many  contractors  as  possible  at  work. 

At  best,  with  about  one  hundred  paving  outfits  in  com- 
mission only  a  few  over  fifty  were  ever  in  operation  at 
one  time. 

Prevented  from  proceeding  as  rapidly   (800  to  1,000 
mi.  annually)    as  had  been  planned   for  the  paving  of 
the  4,800-mi.  bond-issue  road  system,  plans  are  being 
developed  to  bring  this  system  as  it  stands  under  state 
maintenance.    The  thought  is  to  establish  a  truck  patrol 
system  with  sections  of  20  to  30  mi.    In  this  connection 
it  may  be  noted  that  on  the  hard-surface  mileage  now 
maintained   wholly  by  the   state  gang  maintenance   is 
becoming  inadequate  in  certain  localities,  and  that  here 
patrol  maintenance  will  probably  be  substituted  in  1921. 
The  standard  hard  pavement  in  Illinois  is  an  18-ft. 
concrete  slab  uniformly  8  in.  thick  or,  for  other  types 
of  construction,  a  design  of  equivalent  quality.     With 
a  view  of  determining  the  need  of  an  improved  design 
an   experimental    road,   which    will    be    described    in    a 
future    issue,    has    been    constructed    for    observation. 
These   studies   will   include  pavement   design   and   con- 
struction and  subgi-ade  conditions.     While  final  conclu- 
sions   are   not    determined,    the    indications    are    that 
future  developments  will  not  be  toward  a  lighter  slab 
design.     In  this  connection  the  fact  is  noted  that  this 
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Economical  Loading  of  Seagoing 
Dredges  Studied 

With  More  Than  9  Per  Cent  of  Silt  in  Suspension 

Yardage  Increases  With  Number 

of  Loads  Per  Day 

By  G.  S.  Phelps 

U.   S.   Assistant  Engineer,  Cleveland,  Ohio 

Conclusions  of  practical  importance  to  dredgemen  ex- 
cavating silt,  which  settles  sUnvly  in  the  hoppers  of  sea- 
goijig  dredges,  are  contained  in  an  article  in  the  Novejn- 
ber-December,  1920,  issue  of  the  Military  Engineer. 
Briefly  (1)  with  9  per  cent  of  solids  in  suspension,  the 
total  yardage  is  independent  of  the  number  of  loads  per 
day;  (2)  ivith  less  than  9  per  cent  two  loads  per  day 
gives  greater  yardage  and  (3)  with  more  tJian  9  per 
cent,  the  yardage  iricreases  with  the  number  of  loads 
per  day. — Editor. 

INVESTIGATION  was  made  as  to  the  number  of  loads  per 
day  which  should  be  dredged  at  Cleveland  Harbor  with 
the  seagoing  hopper  dredge  Bto-ton.  At  this  harbor  dredged 
material  running  overboard  with  the  overflow  is  a  waste  of 
money,  as  it  settles  within  the  dredged  area.  The  mate- 
rial was  a  fine  silt,  which  settled  slowly  in  the  bins.  The 
time  required  for  one  round  trip  to  the  dumping  grounds 
was  about  30  min.  The  total  time  available  for  dredging 
and  dumping  is  assumed  at  9  hr.  per  day.  Two  loads  per 
day  could  be  dredged  with  a  pumping  time  of  4  hrs.  each, 
which  with  the  two  trips  to  the  dumping  grounds  consumed 
the  9  hr. 

While  the  dredge  worked  on  that  schedule  it  was  found 
that  a  fairly  constant  average  of  about  726  cu.yd.  of  settled 
material  in  the  bins  was  secured  with  each  load,  or  at  the 
rate  of  3  cu.yd.  of  settled  material  per  minute  of  dredging 
time.  The  capacity  of  the  bins  was  935  cu.yd.  The  dredg- 
ing time  per  load  was  varied  from  30  min.  to  4  hr.  and  it 
was  found  that  the  amount  of  settled  material  in  the  bins 
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PERFORMANCE   OF   DREDGE    "BURTON"   UNDER 
DIFFERENT  OPERATING  CONDITIONS 

was  practically  constant  at  3  cu.yd.  per  minute  of  dredg- 
ing time,  irrespective  of  the  length  of  the  dredging  period. 
Thus  when  six  loads  per  day  were  taken,  the  total  time 
dredging  was  6  hr.;  3  hr.  were  spent  going  to  and  from 
dumping  grounds,  and  the  quantity  of  measured  settled 
material  in  the  bins  was  about  1,080  cu.yd.  for  the  day, 
still  3  cu.yd.  per  minute  of  dredging  time.  The  question 
arose  as  to  whether  the  solids  held  in  suspension  in  the 
water  above  settled  material  in  the  bins  were  sufficient  to 
justify  the  greater  number  of  loads  per  day.  The  settled 
material  had  fallen  from  1,440  to  1,080  cu.yd.  per  day.  It 
is  apparent  that  volume  of  dirty  water  carried  to  the 
dumping  grounds  was  increased  from  2  (935)  —  1,440  = 
430  cu.yd.  with  two  loads  per  day,  to  6  (935)  —  1,080  = 
4,530  cu.yd.  with  six  loads,  an  increase  in  volume  of  water 
carried  of  4,200  cu.yd.  The  loss  in  settled  material  was 
360  cu.yd.  If  the  water  contained  8.76  per  cent  selid  ma- 
terial held  in  suspension,  then  the  loss  in  settled  material 
was  exactly  balanced  by  the  gain  in  suspended  solids;  if 
less  than  8.76  per  cent,  two  loads  per  day  gave  the  greater 
total  of  settled  and  suspended  material;  if  more  than  8.76 
per  cent,  the  shorter  dredging  period  and  greater  number 
of  loads  were  better. 

It  appears  then  that  in  this  case  8.76  per  cent  is  the 
critical  percentage  of  suspended  solids  at  which  economy 
definitely  demands  a  change  from  a  policy  of  full  loading 
of  bins  to  one  of  many  loads  per  day,  the  more  the  better, 
limited  only  by  the  times  required  to  fill  bins  with  muddy 
water.  Satisfactory  sampling  of  the  water  held  in  bins  has 
not  been  made,  since  the  dredge  left  the  work  before  this 
was  done.  It  is  believed,  however,  that  in  a  great  many 
cases  where  the  material  consists  of  fine  silt  the  solids 
held  in  suspension  will  considerably  exceed  this  critical  per- 
centage, and  that  in  such  cases  the  dredge  would  better  be- 
come a  "water  wagon"  and  take  as  many  loads  as  possible 
of  water  to  the  dumping  grounds.  The  illustration  shows 
graphically,  for  varying  numbers  of  loads  per  day,  the  total 
yardage  which  would  be  obtained  under  conditions  as  out- 
lined for  Cleveland  dredging,  with  varying  percentages  of 
suspended  solids.  The  importance  of  takihg  this  .suspended 
matter  into  account,  when  considering  the  total  quantity  of 
material  carried,  is  strikingly  illustrated  by  this  diagram. 


Million  Pound  Testing  Machine  for  Forest 
Products  Laboratory 

By  L.  J.  Markwardt 

Assistant  in  Cliarge,  Section  of  Timber  Mechanics,  Forest  Products 
,  Laboratory,  Madison,   Wis. 

A  PROBLEM  of  no  less  interest  than  the  conducting 
of  special  tests  for  which  it  was  designed  is  that 
involved  in  the  erection  of  the  new  million-pound  test- 
ing machine  being  added  to  the  equipment  of  the 
Forest  Products  Laboratory.  The  mammoth  machine 
is  of  the  two-screw  t^i^e  and  has  an  over-all  height 
of  45  ft.,  including  the  superstructure  above  the  weigh- 
ing platform,  which  will  enable  it  to  accommodate  col- 
umns up  to  30  ft.  or  tension  members  up  to  27  ft. 
in  length. 

The  total  weight  of  the  complete  machine  is  approxi- 
mately 160,000  lb.  The  heaviest  single  piece  is  the 
weighing  platform,  on  which  one  of  the  men  is  stand- 
ing in  the  accompanying  photograph,  taken  during 
the  progress  of  the  erection.    This  part  weighs  15  tons. 

The  base  of  the  machine  is  placed  in  a  pit,  with 
the  weighing  platform  at  floor  level.    A  timber  frame- 


Three  Canadian  Provinces  Lack  License  Laws 

Saskatchewan,  Ontario  and  Prince  Edward  I.sland 
are  now  the  only  provinces  in  Canada  that  lark  legisla- 
tion regulating  the  practice  of  profes.sional  engineering. 
Steps  are  being  taken  to  pass  bills  in  these  provinces. 


ERECTING   NEW  TESTING  MACHINE  AT  MADISON 

work  constructed  around  the  machine  first  served  the 
purpose  of  furnishing  an  erection  support  and  later 
will  .serve  as  a  housing  framework.  In  housing  the 
machine  removable  doors  and  windows  will  be  provided 
to  afford  an  opening  the  full  height  of  the  machine  and 
the  width  of  the  screw  clearance.  Thus  it  will  be 
possible,  by  constructing  extensions  to  the  weighing 
platform,  to  test  built-up  members  such  as  roof  trusses 
and  girders  of  considerable  spans. 

The  unique  feature  of  this  machine  and  the  thing 
that  differentiates  it  from  most  of  the  other  machines 
now  in  use  is  its  adaptability  for  testing  pieces  of 
great  length.  Moreover,  this  machine,  unlike  many 
other  large  machines  of  similar  capacity,  can  be  used 
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'  I       iiRK  WILL  SUPPORT  FUTURE  HOUSING 

for  testing  in  tension  as  well  as  in  compression  and 
bending. 

One  of  the  first  investigations  contemplated  is  a 
study  of  wooden  columns,  including  the  development  of 
column  formulae,  and  an  analysis  of  the  effect  of  de- 
fects of  wood  on  strength.  It  is  generally  recognized 
that  present  data  on  wooden  columns  are  exceedingly 
meager,  and  that  engineers  have  long  been  in  need 
of  more  complete   information  on  this   subject. 

Tonnage  of  Structural  Materials  Transported 

Despite  the  car  shortage  a  considerable  tonnage  of 
structural  materials  was  transported  during  the  quarter 
ended  June  30,  1920,  as  shown  by  a  statistical  compila- 
tion made  by  the  Interstate  Commerce  Commission 
covering  70  commodities  carried  on  Class-1  roads — those 
•"ith  annual  operating  revenues  above  $1,000,000.  The 
t\..nnage  of  certain  building  materials  carried  during 
the  second  quarter  was  as  follows: 

Torus 

Cement    3.829.734 

Bar  and  sheet  iron,  structural  iron,  and  iron  pipe 6,437.34L' 

Briclt  and   artificia  stone    4.1 4 5. T) 20 

Lime  and   plaster    1.144.336 

Each  of  these  items  shows  an  increase  over  the  ton- 
nages transported  during  the  first  quarter.  Com- 
parisons with  the  corresponding  quarter  of  the  preced- 
ing year  are  not  yet  available. 


Permanent  Record  of  Field  Changes 
in  Highway  Construction 

By  Jasper  A.  W.  Davis 

Logan  County  Road  Dept.,  Logan,  W.  Va. 

RECORDS  in  highway  construction  are  often  re- 
,  garded  as  of  little  importance.  In  enterprises 
where  public  funds  are  being  expended  records  ought 
to  be  made  so  complete  as  to  leave  little  to  be  desired. 
Often  those  who  have  charge  of  the  work  technically, 
have  passed  through  the  period  following  their  grad- 
uation or  apprenticeship  in  meeting  setbacks  to  their 
idealism  and  have  lost  the  concientiousness  that  they 
could  well  have  kept.  Such  circumstances  produce  an 
individual  who  pays  little  attention  to  absolute  economy 
and  puts  the  "getting  by"  and  the  "financial  remunera- 
tion" above  service. 

The  expenditure  of  public  funds  is  a  sacred  trust. 
Highway  engineers  are  now  receiving  large  sums  to 
expend.  There  are  county  bond  issues  up  into  the  mil- 
lions; there  is  aid  offered  by  state  and  federal  depart- 
ments. Tru3,  the  trained  man  receives  poor  compensa- 
tion for  his  years  of  study  and  endeavor,  but  that 
cannot  justify  loose  methods  in  keeping  records.  The 
public  is  entitled  to  records  and  they  should  have  them. 

Unforeseen  Changes  Frequent 

Plans  are  generally  at  hand  before  a  contractor  be- 
gins his  work,  but  few  sets  of  plans  are  so  complete 
and  so  perfect  as  to  go  through  without  changes  in 
construction.  A  pipe  may  be  needed  at  some  point  not 
indicated  on  the  plan,  a  rip  rapped  embankment  may 
be  deemed  more  economical  than  a  retaining  wall  along 
some  waterway,  or  the  reverse;  or  it  may  develop  that 
a  stone  underdrain  is  necessary  at  some  point.  Often 
a  change  in  the  alignment  becomes  possible  and  the 
relocation  most  desirable.  With  the  general  and  flex- 
ible unit  price  contract  used  in  much  of  the  work  let, 
these  changes,  additions  and  deductions  can  be  made 
easy. 

A  changing  engineering  personnel  is  an  added  reason 
for  the  more  elaborate  system  of  record  keeping.  The 
engineer,  his  assistant  or  inspectors,  may  and  very  often 
do,  verbally  authorize  a  change  in  some  of  the  details. 
Possibly  before  the  monthly  estimate  is  made  up  and 
more  probably  before  the  final  estimate  is  taken,  that 
individual  may  be  off  the  job  or  has  forgotten  the 
whole  or  a  part  of  what  transpired.  Those  buried  de- 
tails are  then  hidden  and  forgotten  until  expensive 
digging  reveals  them — the  records  failing  to  show  the 
information.  Municipalities  have  had  the  experience 
of  unravelling  records  concerning  their  sewer,  water 
and  gas  pipes,  and  telephone  and  power  conduits,  and 
tomorrow  there  will  be  untangling  on  our  highways. 

Three  counties  I  am  or  have  been  familiar  with, 
completely  neglect  their  permanent  records  in  the  con- 
struction programs.  Simplicity  and  accuracy  are  essen- 
tials of  a  system  for  keeping  permanent  record.  It  is 
believed  that  the  system  herein  outlined  has  these 
characteristics. 

Each  authority  should  carry  a  pad ,  of  order-form 
blanks  with  duplicates  and  triplicates.  Such  a  form 
could  be  made  similar  to  the  one  herewith  illustrated. 
Upon  these  blanks  should  be  noted  any  changes  in  con- 
struction, or  any  information  supplied  not  on  the  plans 
and  any  failures  to  conform  with  plans,  specifications 
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ROAD -^^«4^?^j:/S^»?5<^ 

CONTRACTOR .K^.Z_J^h'^'f-<ccr-       ^ 

AGENT -^v;  ,a,"^*^c. 


Change   Culvert  noted    at  Sta.   101  t  76.0  to  Sto    102  »  25  0 
placing   a  5'k  5'  State   5teindarol    Bo*  Culvert 
36'  long. 


Signed  ._,3^^«t-  .o^^fhC 

(Position) 


SUGGESTED    METHOD    FOR    XOTIXG    CHAXGES    IX 
COXSTRUrTIOX 

or  instructions,  numbered  and  written  up  with  sketches 
where  a  sketch  will  aid  in  the  explanation,  and  signed 
by  the  person  giving  the  information.  One  copy  should 
be  left  with  the  contractor's  agent,  one  copy  to  be  filed 
away  in  the  office  and  the  third  copy  to  be  left  in  the 
book  for  reference  by  the  individual. 

Changes  and  orders  may  well  be  cross  referenced  with 
the  engineers  field  book  to  aid  in  the  tying  the  whole 
together. 

The  inspector  could  well  keep  a  record  of  such  in- 
formation as  materials  brought  to  the  job,  labor  and 
machinery,  their  quality  and  cost,  remarks,  etc.  This 
record  would  act  as  a  double  check  on  the  efficiency  of 
the  organization  and  make  cost  data  readily  available 
for  use  in  similar  work  and  estimates. 

Upon  completion  of  the  work,  these  instructions  may 
be  easily  grouped  and  the  tabulation  made.  The  origi- 
nal tracings  may  be  then  gone  over  and  the  data,  so 
gathered  together,  supplied  to  them.  Completed,  these 
tracings  showing  the  finished  work  could  well  be  blue- 
printed and  the  sets  of  prints  filed  where  readily  avail- 
able for  the  information  of  those  who  have  the  right 
to  it.  In  the  case  of  aid  projects,  prints  could  be  sup- 
plied to  either  or  both  the  state  and  federal  depart- 
ments as  final  records. 

Up  to  the  present  time  the  writer  has  not  seen  or 
heard  of  a  system  used  in  highway  construction  work. 


Drainage  Work  in  Illinois 

Drainage  projects  in  the  larger  valleys  in  Illinois 
experience  difficulty  in  organization  owing  to  the 
number  of  land  owners  and  the  large  amount  of  pre- 
liminary work  and  the  expense  involved  in  preparing 
a  petition.  According  to  a  paper  by  F.  W.  De  Wolf  and 
G.  W.  Pickels,  presented  at  the  recent  meeting  of  the 
National  Drainage  Congress,  some  land  owners  think 
the  state  should  bear  all  the  expense,  but  the  majority 
are  willing  to  pay  their  share  of,  the  cost  though  not 
willing  to  give  the  time  to  promote  such  projects. 


Railway  Maintenance  in  1920 

Despite  Heavy  Traffic,  Plant  in  Better  Condition 

Now  than  at  Beginning  of  Year,  but  Ground 

Lost  Under  Government  Control  Not 

Fully  Made  Up 

By  Julius  H.  Parmelee 

Director,  Bureau  of  Railway  Economics.  Washington.  D.  C. 

ADEQUATE  maintenance  of  plant  is  vital  to  the  wel- 
.  fare  of  any  industry,  and  to  none  more  so  than  to 
the  railways,  whose  plant — especially  the  roadbed  and 
equipment — is  peculiarly  subject  to  weather  conditions 
and  to  operating  wear  and  tear.  A  locomotive  is  literally 
a  power  plant  on  wheels,  and  must  manufacture  and 
deliver  power  at  the  drivers  while  moving  rapidly 
around  curves,  over  rough  sections,  up  and  down  grades, 
and  under  varying  conditions  of  cold,  heat,  and  storm. 
Similarly,  cars  are  subjected  to  the  pounding  and  grind- 
ing of  rapid  movement,  while  under  obligation  to  carry 
heavy  loads  and  deliver  them  in  good  order  at  destina- 
tion. 

Railway  maintenance,  then,  is  a  subject  of  vital  im- 
portance to  the  industry.  In  normal  pre-war  days,  as 
for  example  during  the  three-year  test  period  of  1915 
to  1917,  the  American  railways  spent  a  billion  dollars 
annually  on  the  two  maintenance  accounts,  maintenance 
of  way  and  of  equipment.  Relatively  considered,  out  of 
every  dollar  of  total  operating  expenses  in  that  period, 
17.7c.  was  expended  for  maintenance  of  way  and  24.7c. 
for  maintenance  of  equipment,  or  42.4c.  in  all.  Clearly, 
any  element  of  expenditure  that  bulks  so  large  as  main- 
tenance calls  for  most  careful  consideration,  if  only 
as  a  matter  of  financial  policy.  More  important  still, 
operating  efficiency  is  involved  in  the  maintenance  of 
railway  plant  to  such  a  level  that  it  can  function 
prompty  and  effectively  at  all  times. 

Under  Federal  Control 

During  the  26  months  of  federal  control  of  the  rail- 
ways, from  Jan.  1,  1918,  to  March  1,  1920,  the  railway 
plant  was  subjected  to  terrific  pressure  of  traffic. 
Freight  and  passenger  traffic  in  1918  was  the  heaviest 
recorded  up  to  that  time.  Freight  traffic  declined  some- 
what in  1919,  but  passenger  traffic  was  even  greater 
than  in  1918.  Yet  the  maintenance  applied  to  roadway 
and  equipment  was  less  than  normal,  certainly  below 
what  the  wear  and  tear  of  the  unusual  war  traflSc 
called  for.  This  was  due  in  part  to  lack  of  available 
labor  and  materials,  and  in  part  to  the  financial  posi- 
tion of  the  Railroad  Administration,  which  was  con- 
fronted with  heavy  operating  deficits  and  was  finding 
it  difficult  to  secure  appropriations  from  Congress. 
Without  going  into  an  extended  discussion  of  the  moot 
question  of  under-  or  over-maintenance  during  federal 
control,  there  is  considerable  evidence,  some  furnished 
by  the  Director-General  of  Railroads  himself,  to  the 
effect  that  railway  maintenance  in  1918  and  1919  was 
not  all  that  the  needs  of  the  situation  demanded. 
Statistics  are  available  pointing  to  the  conclusion  that 
the  railway  properties  came  back  to  their  owners  on 
March  1  of  last  year  less  fit  for  service  than  when 
the  government  took  them  over;  by  how  much  less, 
it  is  difficult,  and  perhaps  needless,  to  state  with 
exactness  at  this  time. 

In  this  connection,  citations  from  the  Interstate  Com- 
merce Commission  and  the  railways  may  not  be  out  of 
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order.  In  a  recent  address  Daniel  Willard,  of  the 
Baltimore  &  Ohio,  speaking  of  railway  equipment,  said : 
"While  the  government  did  purchase,  during  the  period 
of  federal  control,  100,000  freight  cars  and  approximately 
2,000  locomotives,  it  is  only  fair  to  say  that  the  additional 
equipment  so  purchased  was  probably  less  in  the  aggregate 
than  the  equipment  actually  worn  out  during  the  same 
period, — so  that  when  the  railroads  were  returned  to  their 
owners  on  the  first  of  March  last,  they  undoubtedly  had 
fewer  available  engines,  freight  cars  and  coaches  than  was 
the  case  when  they  were  tui-ned  over  to  the  Government  on 
Dec.  28,  1917.  This  statement  is  of  course  not  made  in  criti- 
cism, but  in  order  that  the  facts  may  be  understood." 

Referring  to  the  question  of  railway  maintenance  dur- 
ing federal  control,  S.  M.  Felton,  of  the  Chicago  Great 
Western,  has  made  the  following  statement: 

"Both  the  tracks  and  the  locomotives  had  been  subjected 
to  the  hardest  kind  of  service  without  being  maintained  to 
as  high  standards  as  under  private  operation." 

Perhaps  the  strongest  evidence  on  the  subject  is  fur- 
nished by  the  Interstate  Commerce  Commission  in  the 
annual  report  submitted  to  Congress  a  month  ago.  In 
the  commission's  discussion  of  the  emergency  service 
orders  issued  by  them  during  the  months  of  May  to 
September,  1920,  with  the  reasons  therefor,  appear 
the  following  significant  statements  respecting  the 
deteriorated  condition  of  the  railway  plant  at  the  close 
of  federal  control   (italics  mine) : 

"The  problem  was  forced  upon  the  carriers  and  upon  us 
as  to  how  the  demands  of  commerce  for  the  movement  of 
an  extraordinary  amount  of  tonnage  could  be  met  with  «?i 
impaired  transportation  machine. 

"It  is  clear  that  the  problem  cannot  be  solved  without 
sJibstavtial  additimts  to  equipment. 

"The  foundation  of  each  of  these  orders  has  been  in  find- 
ing that,  because  of  shortage  of  equipment  and  congestion 
of  traffic,  an  emergency  has  existed  which  required  imme- 
diate action." 

Under  Private  Control 

Since  March  1,  or  for  the  past  ten  months,  the  rail- 
ways have  been  operating  their  own  plants,  and  it  is 
\  fair  question  what  they  themselves  have  done  as  to 
maintenance.  There  are  two  ways  of  measuring  com- 
parative maintenance ;  by  use  of  the  monetary  standard, 
and  by  use  of  the  physical  standard.  The  monetary 
standard  would  be  accurate  enough  in  a  period  of  stable 
prices  and  wages,  but  where  both  wages  and  price 
levels  have  been  changing  rapidly,  as  in  the  past  two 
years,  it  is  of  little  service  without  the  application  of 
a  corrective  factor.  The  physical  standard,  that  is, 
the  number  of  ties  and  rails  laid,  units  of  equipment 
replaced,  etc.,  is  more  nearly  accurate,  but  it  is  more 
difficult  to  set  up  and  maintain  a  statistical  record  of 
these  factors  than  of  those  involving  money.  The  alter- 
native is  to  utilize  both  standards,  and  apply  to  both 
such  elements  of  judgment  and  correction  as  may  be 
possible. 

As  to  the  monetary  standard,  the  following  table 
shows  the  total  maintenance  expenditures  of  railways 
of  Class  I  for  the  test  period  (annual  average,  years 
1915  to  1917),  and  for  the  years  1918,  1919  and  1920 
The  figures  for  1920  are  necessarily  estimated  in  part, 
as  the  table  was  prepared  before  the  close  of  the  year: 

So  far  as  the  monetary  standard  goes,  maintenance 
expenditures  have  kept  even  with  other  railway  oper- 
ating expenses,  the  ratio  of  maintenance  to  the  total 
rising  slowly  from  42.4  per  cent  in  the  test  period  to 
45.4  per  cent  in   1920.     This  does   not,  however,  tell 


the  whole  story.  If  it  did,  the  figures  would  settle 
the  question  of  maintenance  during  federal  control 
without  further  discussion,  for  the  ratio  of  maintenance 
to  total  expense  was  higher  in  1918  and  1919  than 
during  the  test  period.  Yet  the  physical  condition  of 
the  railway  plant  was  not  so  good  at  the  end  as  at  the 
beginning  of  federal  control.     Again,  maintenance  in 


EXPENDITURES  FOR  MAINTENANCE.   1915-1920 

Maintenance  of  Way. 

Per  Cent  of 
Total 

Amount  Expense 

Testperiod $407,111,000  17  7 

1918 649,597,000  16.4 

1919 778,105.000  17  6 

1920 1,050,000,000  18.3 

Maintenance  of  Equipment 
Testperiod  $567,6<i5,000  24.7 

1918.  1,100,708,000  27  7 

1919  1.232,702,000  27  9 

1920  1,560,000,000  27   1 

Total  Maintenance 

Testperiod $974,776,000  42  4 

1918 1,750,305.000     44  1 

1919 2,010,807,000     45.5 

1920 2,610,000,000     45.4 


1920  represented  virtually  the  same  ratio  of  total 
expense  as  in  1919,  and  the  actual  money  expenditures 
were  $600,000,000  greater  than  in  1919,  yet  we  shall 
see  that  even  this  large  addition  to  maintenance 
expenditures  did  not  enable  the  railways  wholly  to  make 
up  the  deficiency  of  the  years  of  war-time  exigency. 

The  question  is  not  how  much  was  spent,  but  what 
physical  results  were  accomplished  with  the  money 
expended.  It  is  difficult  to  reach  a  categorical  reply, 
because  the  records  to  date  have  not  been  summarized 
in  full.  We  find  it  necessary,  therefore,  to  approximate 
the  situation  as  nearly  as  may  be. 

In  normal  years  the  railways  lay  about  100,000,000 
crossties  in  their  tracks,  nearly  2,000,000  tons  of  steel 
rail,  and  approximately  20,000,000  cu.yd.  of  ballast  of 
all  kinds.  The  record  of  the  Railroad  Administration 
in  1918  and  1919  was  below  normal.  [See  article  on 
this  subject  in  Engineering  News-Record,  Jan.  1,  1920, 
page  12,  and  also  discussion  by  T.  DeWitt  Cuyler  in 
this  issue. — Editor.']  Statistics  are  not  yet  in  hand 
regarding  physical  maintenance  in  1920,  either  with 
respect  to  ties  or  rail,  or  ballast,  or  other  physical  ele- 
ments of  maintenance  of  way,  such  as  bridge  repairs, 
painting,  and  the  like,  but  the  railways  made  earnest 
efforts  during  the  summer  and  fall  to  put  their  roadway 
and  structures  into  good  shape.  That  they  succeeded, 
to  a  considerable  degree,  is  evidenced  by  their  ability 
to  handle  a  record-breaking  traffic  without  any  such 
serious  accidents  or  delays  as  would  have  resulted  from 
weakened  bridges,  rotten  ties,  loosened  or  worn-out 
rail,  uneven  or  insufficient  ballasting.  It  seems  safe 
to  sav,  therefore,  that  the  general  condition  of  railroad 
roadway  and  structures  was  better  at  the  close  of  the 
year  than  at  the  beginning,  and  on  some  of  the  railways 
very  much  better. 

As  to  maintenance  of  equipment,  the  question  is  some- 
what more  complicated.  In  the  first  place,  considera- 
tion of  equipment  maintenance  falls  naturally  under 
two  heads:  Repairs,  and  replacements.  In  the  second 
place,  the  railways  on  reassuming  control  of  their  own 
properties  found  their  freight  cars  badly  scattered, 
and  a  part  of  their  efforts  during  the  past  ten  months 
has  been  to  relocate  cars  on  home  (that  is,  owning 
railway's)  lines,  so  that  proper  repairs  could  be  made 
in  shops  equipped  to  handle  the  particular  types  repre- 
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sented  by  home  cars.  This  campaign  has  been  progress- 
ing, and  the  situation  at  the  end  of  the  year  was  much 
improved  over  that  at  the  beginning,  yet  conditions 
are  not  back  to  normal,  and  much  remains  to  be  done 
in  1921.  In  the  third  place,  the  very  fact  that  traffic 
demands  were  so  heavy  in  the  summer  and  fall  months 
forced  the  railways  to  press  every  locomotive  and  car 
into  service,  and  their  program  of  repairs  could  not 
be  so  extei*ive  as  a  lesser  traffic  would  have  permitted. 
Heavy  traffic  conditions  tend  to  slow  up  all  maintenance 
work,  of  course,  but  especially  so  with  regard  to  equip- 
ment repairs,  where  the  necessities  of  the  occasion 
virtually  force  railway  managements  to  get  along  with 
minor  repairs,  postponing  the  inevitable  heavy  repairs 
to  a  later  time,  when  traffic  shall  have  become  less 
heavy.  Even  with  this  drawback,  we  shall  see  that 
considerable  progress  was  made  in  1920. 

Taking  up  these  points  in  greater  detail,  we  may  first 
consider  the  matter  of  equipment  repairs  and  replace- 
ments. As  to  repairs  during  the  period  of  federal 
control,  returns  are  available  for  about  five-sixths  of 
the  railway  mileage  of  Class  I.  From  these  roads 
the  Railroad  Administration  took  over  6,081  locomo- 
tives and  90,301  freight  cars  in  bad  order;  when  it 
retired  from  control,  turned  over  to  the  same  railways 
8,111  locomotives  and  119,231  freight  cars  in  bad  order 
— a  larger  number  in  both  cases.  Between  March  1 
and  the  latest  date  in  1920  for  which  figures  are  avail- 
able at  the  present  writing,  the  percentage  of  locomo- 
tives in  bad  order  for  all  railways  of  Class  I,  has  been 
reduced,  while  the  percentage  of  freight  cars  in  bad 
order  has  slightly  increased.  Roughly  speaking,  the 
condition  of  equipment  as  to  bad  order  remained  about 
stationary  through  the  year  1920,  although  a  large 
number  of  locomotives  and  cars  were  put  into  shape 
for  active  service,  and  the  general  condition  of  all  equip- 
ment was  improved. 

Replacement  Statistics 

When  we  come  to  replacements,  a  new  element  enters 
the  situation.  In  purchasing  new  equipment,  no  dis- 
tinction is  made  between  locomotives  and  cai's  that 
replace  retirements  of  existing  equipment  caused  by 
fire,  wreck,  obsolescence,  or  ordinary  wear  and  tear,  and 
those  that  represent  new  additions.  As  a  matter  of 
fact,  there  is  a  continual  input  of  new  equipment,  and 
an  outgo  of  old  equipment,  and  it  is  proper  to  balance 
one  against  the  other  and  regard  only  the  excess  of  new 
equipment  over  retirements  as  additions,  the  remainder 
to  be  regarded  as  replacements.  For  example,  if  a 
railway  in  1920  retired  600  freight  cars  from  service 
and  purchased  1,000  new  cars,  600  of  the  new  cars 
may  be  considered  replacements  and  400  additions.  This 
is  not  the  way  the  accounting  officer  handles  it,  nor 
is  it  the  way  his  "retirements"  account  is  maintained, 
but  I  am  speaking  rather  from  the  general  or  economic 
point  of  view. 

It  follows  that  in  discussing  maintenance  of  equip- 
ment, the  distinction  between  replacements  and  addi- 
tions must  be  recognized.  During  the  ten-year  period 
.ending  with  1917  railways  of  Class  I  purchased  or  built 
2,776  locomotives  annually,  and  retired  1,545.  Of  the 
2,776  locomotives,  therefore,  1,545  may  be  regarded 
as  normal  replacements  and  the  remainder,  or  1,231,  as 
normal  additions.  As  to  freight  cars,  the  normal  an- 
nual purchases  during  the  same  period  were  126,857, 
and  replacements  75,064,  leaving  51,793  as  additions. 


During  federal  control  (1918-19)  the  number  of  loco- 
motives added  annually  was  2,115,  of  which  972  were 
replacements  and  1,143  were  additions.  The  number 
of  freight  cars  added  annually  was  54,777,  of  which 
47,762  were  replacements  and  7,015  were  additions.  It 
will  be  noticed  that  replacements  were  much  below 
normal  for  both  locomotives  and  freight  cars,  while 
additions  were  also  less  than  normal,  e.specially  as  to 
freight  cars. 

Statistics  are  not  now  available  as  to  equipment 
retirements  during  1920,  although  many  cars— the 
figure  is  in  the  thousands — were  retired  for  recon- 
struction. The  number  of  new  locomotives  and  cars 
delivered  in  1920  was  much  below  the  average  for 
1918-19,  principally  because  the  Railroad  Administra- 
tion left  few  unfilled  orders  when  it  ceased  active 
operations  on  March  1.  Speaking  generally,  then,  there 
were  no  additions  to  equipment  in  1920,  and  not  enough 
replacements  to  cover  retirements,  and  the  railways 
were  forced  to  make  up  the  lack  of  equipment  by  in- 
creasing the  efficiency  with  which  each  available  unit 
was  operated,  which  they  did  with  signal  success.  In 
fact,  the  Interstate  Commerce  Commission,  in  their 
annual  report  to  Congress,  pointed  out  that  the  increased 
average  mileage  per  car  per  day  and  the  increased  load- 
ing per  car  in  1920  had  the  effect  of  releasing  several 
hundred  thousand  cars  which  otherwise  would  not  have 
been  available. 

D1FFICUL.TIES  Encountered 

The  failure  to  provide  adequate  replacements  in  1918 
and  1919  threw  an  extra  burden  on  the  railways  in  1920, 
in  that  they  found  many  cars  unfit  for  the  type  of 
transportation  for  which  designed,  and  were  obliged 
either  to  divert  them  to  other  uses  or  to  retire  them 
altogether  from  service.  As  stated,  the  railways  have 
retired  many  locomotives  and  cars  during  the  past  ten 
months,  and  in  addition  have  withdrawn  thousands  for 
complete  reconstruction  in  their  own  shops  or  in  outside 
contract  shops.  They  have  also  shopped  many  cars  and 
locomotives  for  lesser  repairs,  which  is  one  of  the 
reasons  why  the  percentage  of  cars  in  bad  order,  i.e., 
withdrawn  temporarily  from  service  for  shopping,  re- 
mained high  throughout  the  year  1920. 

The  second  complicating  factor  referred  to  above  i." 
the  necessity  the  railways  found  them.selves  under  in 
1920  to  relocate  freight  cars  on  their  home  lines.  A1 
the  beginning  of  federal  control  the  percentage  of  home 
cars  on  line  was  44  per  cent;  at  the  end  of  federal  con- 
trol, it  had  dropped  to  21.9  per  cent.  During  the  ten 
months  succeeding  March  1  the  railways  made  vigorous 
efforts  to  un.scramble  the  situation  and  relocate  cars  on 
their  home  or  owner  lines,  with  the  result  that  by  Dec.  1 
the  percentage  had  ri.sen  to  35.5  per  cent.  Although 
still  below  normal,  the  railways  are  making  every  effort 
to  further  increa.se  the  percentage.  The  bearing  of  this 
situation  on  the  matter  of  maintenance  is  that  the  scat- 
tered conditions  of  the  freight  cars  in  1920,  a  condition 
inherited  by  the  railways  from  the  Railroad  Adminis- 
tration, made  it  difficult  to  supply  proper  maintenance 
measures  to  cars  as  promptly  and  effectively  as  would 
have  been  possible  had  the  percentage  of  home  cars  on 
line  been  greater. 

The  third  difficulty  mentioned  above  was  the  heavy 
traffic  of  1920,  which  made  it  impracticable  to  withdraw 
locomotives  and  cars  from  service  for  repairs,  without 
affecting  the  results  of  the  campaign  for  "more  trans- 


36 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  1 


portation"  which  the  railways  had  launched.  Especially 
was  this  difficulty  apparent  during  the  early  summer, 
when  cars  by  the  hundred  thousand  were  tied  up  at 
points  of  congestion,  neither  able  to  move  nor  to  be 
withdrawn  from  service  for  shopping.  As  the  conges- 
tion was  gradually  reduced,  however,  and  the  car  short- 
age (i.e.,  unsupplied  demands  of  shippers  for  freight 
cars)  became  less  and  less  a  factor  in  the  situation,  the 
railways  found  it  possible  to  withdraw  more  of  their 
equipment  for  shopping  than  during  the  congestion 
period,  which  is  another  reason  for  the  relatively  high 
percentage  of  "bad  order,"  regardless  of  its  physical 
condition,  until  it  is  actually  taken  out  of  service  and 
put  into  the  shop,  or  hold  awaiting  shop,  so  that  the 
percentage  of  "bad  order"  cars  is  governed  not  so  much 
by  physical  condition  as  by  the  repair  policy  which  the 
railways  find  it  possible  or  necessary  to  adopt. 

Unfortunately,  the  railways  met  another  difficulty  in 
November  and  December,  just  as  their  traffic  was  slack- 
ening to  the  point  of  releasing  many  locomotives  and  cars 
to  the  repair  shops.  This  was  the  failure  of  net  earn- 
ings to  average  anything  like  the  six  per  cent  contem- 
plated by  the  Transportation  Act.  The  rate  earned  in 
September,  reduced  to  an  annual  basis,  was  4.1  per  cent, 
and  in  October  4.6  per  cent,  and  with  the  possibility  of 
lower  earnings  staring  them  in  the  face  for  November 
and  December,  many  railways  found  themselves  forced 
to  adopt  a  policy  of  retrenchment,  which  of  course  had 
its  effect  on  maintenance. 

Summary 

Summarizing  the  maintenance  results  for  1920,  we 
find  that  the  record  is  not  yet  fully  written,  nor  will  it 
be  till  1921  is  several  months  gone.  But  there  is  enough 
of  a  record  spread  before  us  now  to  indicate  the  out- 
standing features  of  the  year:  namely,  that  the  railways 
received  from  the  government  on  March  1  a  somewhat 
impaired  plant;  that  they  encountered  numerous  diffi- 
culties in  their  effort  to  make  up  the  maintenance 
deficiency  and  keep  even  with  current  wear  and  tear; 
that  they  expended  considerably  more  money  than  did 
the  government,  representing  a  slightly  larger  propor- 
tion of  total  expenses,  on  maintenance;  that  the  amount 
of  work  put  into  maintenance,  measured  in  material  and 
labor,  was  undoubtedly  greater  than  during  federal  con- 
trol, and  probably  greater  than  during  the  normal  test 
period,  but  did  not  fully  make  up  the  ground  lost  during 
government  control;  finally,  that  the  plant  and  equip- 
ment at  the  close  of  the  year  was  in  better  condition 
than  at  the  beginning,  and  this  in  spite  of  the  heavy 
traffic  forced  upon  the  railway  plant  during  the  year. 
In  brief,  the  railways  made  a  good  start  in  1920;  the 
success  of  their  efficiency  campaign  made  it  possible  to 
do  more  business  with  fewer  facilities,  and  thus  in  part 
to  neutralize  the  impairment  of  plant;  it  is  their  hope 
to  take  a  still  longer  step  in  1921  along  the  path  of  eflfec- 
tive  and  adequate  maintenance  of  their  properties 
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Industrial  Waste  Prevents  Self- 
Purification  of  Water  Courses 

AN  INDIRECT  but  none  the  less  serious  result  of 
L  trade  waste  in  streams,  particularly  those  used  as 
sewage  carriers,  was  pointed  out  in  a  paper  by  Thurlow 
C.  Nelson,  assistant  professor  of  zoology  at  Rutgers 
College,  presented  at  the  recent  convention  of  the 
American  Public  Health  Association. 

"For  five  years,"  Mr.  Nelson  stated,  "practically  no 
oyster  larvae  have  advanced  beyond  the  embryonic  stage 
in  New  England  waters.  The  industry  there  is  facing 
total  extinction.  All  scientific  and  practical  testimony  is 
united  in  attributing  the  chief  cause  of  failure  to  the 
great  outpouring  of  industrial  waste  incident  to  the 
war.  New  Jersey,  Delaware  and  Maryland,  with  oyster 
grounds  further  removed  from  industrial  centers,  have 
thus  far  suffered  less.  The  end  is  inevitable:  let  pres- 
ent conditions  continue  and  in  ten  years  the  oyster  will 
be  only  a  memory. 

"If  the  oyster  alone  were  concerned,  we  could  afford 
to  lose  it  in  view  of  the  value  of  our  industries  and 
their  products.  However,  the  industrial  wastes  which 
have  killed  the  oyster  larvae  have  at  the  same  time 
destroyed  the  biological  machine  which  normally  takes 
care  of  the  self-purification  of  these  bodies  of  water. 
The  stream  which  a  short  time  ago  cared  for  large 
volumes  of  sewage  can  now  no  longer  do  so  and  one 
finds  the  banks  strewn  with  heaps  of  putrid  fecal  matter. 
During  the  warm  months  these  accumulated  masses 
.".warm  with  flies,  addiding  to  the  danger  of  the  situa- 
tion. 

"Pollution  has  passed  far  below  its  former  bounds 
and  is  now  invading  the  bathing  beaches  and  shell-fish 
bearing  areas  which  a  few  years  ago  were  miles  from 
any  source  of  contamination.  Evidence  from  all  sources 
shows  that  pollution  is  progressing  rapidly  dovra  nearly 
all  of  our  large  streams.  There  can  be  put  one  result — 
in  ten  or  fifteen  years  the  greater  part  of  the  eastern 
United  States  will  be  cradled  in  a  septic  tank." 
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Drainage  Development  in  the  Southeast 

Drainage  in  the  nine  southeastern  states  dates  back 
only  to  1909,  when  the  North  Carolina  law  was  enacted, 
as  prior  to  that  time  none  of  these  states  had  workable 
drainage  laws.  All  of  them  now  have  laws  which  pro- 
vide for  the  acquisition,  financing  and  construction  of 
improvements  by  drainage  districts,  although  in  two 
states  the  legal  difficulties  have  only  recently  been 
cleared  away.  A  paper  by  S.  H.  McCrory,  chief  of 
drainage  investigations,  U.  S.  Department  of  Agricul- 
ture, which  was  read  at  the  recent  meeting  of  the 
National  Drainage  Congress,  shows  that  these  nine 
states  in  1909  had  46,571,000  acres  of  swamps  and  over- 
flowed land,  of  wTiich  about  5,000,000  acres  are  now 
being  drained,  at  a  cost  of  about  $28,523,000.  This  area 
includes  2,000,000  acres  of  improved  farm  land  and 
1,846,000  acres  of  timber  or  cutover  land,  the  remainder 
being  unimproved  land.  Financing  by  district  bonds  is 
the  usual  method,  Florida  being  the  only  southeastern 
state  to  undertake  drainage  of  agricultural  lands.  Ac-' 
cording  to  Mr.  McCrory,  the  value  of  draiijage  bonds  is 
now  more  generally  appreciated  by  investors  and  in 
some  states  such  bonds  are  legal  instruments  for  school 
funds  and  savings  banks.  It  is  important  that  this 
reputation  should  be  guarded  carefully  and  that  projects 
of  questionable  merit  should  not  be  undertaken. 
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Pending  Railroad  Construction  Generally  Confined  to 
Current  Transportation  Needs 


EFFORTS  ivere  made  to  secure  for  publication  the 
pending  construction  programs  of  twenty  large 
systems.  Outlines  of  those  of  five  big  systems  are  here 
published,  ivhich  indicate  a  considerable  volume  of 
improvement  ivork,  but  which  should  be  considered  as 
the  plans  of  large  co^ipanies  prepared  far  in  advance. 
Seven  other  large  systems,  at  the  time  of  ivriting,  had 
not  yet  deteimined  their  construction  plans  for  1921 
in  such  form  as  to  loarrant  statements — in  most  cases 
ascribed  to  the  uncertain  situation  following  the  recent 
falling  off  of  traffic.  No  indication  of  the  situation  on 
eight  other  large  lines  has  become  available. — Editor. 

RAILROAD  CONSTRUCTION  for  1921  will  be  largely 
k  confined  to  the  more  immediate  necessities  of  addi- 
tional transportation  and  will  not  extend  to  large  pro- 
grams for  improvements  and  extensions  which  were 
thought  likely  early  last  fall  with  the  increase  in  rates 
and  a  very  large  volume  of  business,  according  to 
information  received  from  twelve  of  the  larger  carriers 
and  statements  made  by  Interstate  Commerce  Com- 
missioners and  the  Association  of  Railway  Executives. 
While  some  of  the  carriers  have  already  formulated 
fairly  large  programs  for  improvements  in  1921,  it  is 
indicated  by  replies  received  from  representative  com- 
panies that  work  generally  will  be  confined  to  more  im- 
mediate and  pressing  needs  due  to  the  change  in  the 
business  situation  and  consequent  falling  off  of  traffic. 

Some  of  the  principal  improvements  planned  to  com- 
plete or  begin  this  year  are :  The  Castleton  Bridge  over 
the  Hudson  River,  New  York  Central  R.R.;  new  coal 
pier  at  Baltimore,  Western  Maryland  R.  R. ;  new  coal 
traffic  facilities,  Norfolk  &  Western  Ry. ;  Claremont 
piers  and  deep  water  terminal.  New  York  Harbor,  Le- 
high Valley  R.R.;  double-tracking  on  Virginian  Ry. ; 
double  tracking  Big  Four  R.R.;  three  large  freight 
yards,  New  York,  New  Haven  &  Hartford  R.  R. ;  trestle 
filling,  tunnel  improvement,  ballasting,  and  heavier  rail. 
Southern  Pacific  Co.;  elimination  of  limiting  tunnel, 
Delaware  &  Hudson  Co.;  yard  reconstruction  at  Balti- 
more and  new  bridge  crossing  Big  Miami  River  at 
Lawrenceburg,  Ind.,  Baltimore  &  Ohio  R.R.;  line  revi- 
sion, Norfolk  Southern  R.  R. ;  enlargement  of  yards  and 
engine  facilities,  Texas  &  Pacific  Ry.  and  Wheeling  & 
Lake  Erie  Ry.  These  improvements  represent  some  of 
the  larger  work  that  has  been  in  contemplation  for  some 
time,  but  the  large  bulk  of  improvement  work  now  defi- 
nitely or  tentatively  planned  for  the  coming  year  is  in 
extension  of  tracks,  yards,  freight-handling  facilities, 
new  ballasting  and  heavier  rail  to  provide  for  imme- 
diate transportation  necessities  and  to  renew  old  plants. 

Outlines  of  the  construction  program  of  five  large 
systems  follow: 


Southern  Pacific  Co. 

Pacific  System 

N  ADDITION  to  trestle  filling  and  tunnel  improvement 
_  work  the  Pacific  System  of  the  Southern  Pacific  Co.  has 
adopted  an  extensive  proKram  of  ballasting  and  laying  of 
heavier  rail.  The  entire  program  involves  generous  ex- 
penditures for  ordinary  maintenance  and  foe  additions  and 
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betterments  to  provide  for  the  more  expeditious  handling 
of  existing  and  prospective  traffic. 

The  maintenance  program  includes  bank  widening,  ditch- 
ing, tie  renewals,  rail  renewals  and  ballasting — particularly 
relaying  rails.  Authority  has  been  given  to  relay  450  miles 
of  track  with  new  90-lb.  rail;  2,000  tons  of  maganese  rail 
will  be  laid  on  sharp  curves  over  the  Tehachapi,  Siskiyou 
and  Sierra  Nevada  Mountains.  Branch  lines  and  sidings 
are  being  relaid  with  75-lb.  and  80-lb.  second-hand  rail. 
The  ultimate  intention  is  to  have  nothing  less  than  this 
weight  of  rail  in  such  tracks. 

Ballasting  Program 

Ballasting  ■with  crushed  rock,  slag  and  gravel  is  under 
way  on  various  parts  of  the  line,  130  miles  of  crushed  rock 
and  90  miles  of  slag  ballast  having  just  been  completed, 
with  220  miles  of  slag  ballast  to  be  placed.  Gravel  bal- 
last is  being  used  in  reinforcing  and  in  ballasting  branch 
lines.  On  the  ballasting  from  Niland  to  Araz  Junction  via 
Calexico,  a  distance  of  96  miles,  28  miles  have  already  been 
completed.  From  Stockton  to  Merced  (Oakdale  Branch) 
72  miles,  ballasting  is  nearing  completion;  1921  program 
under  way  contemplates  application  of  650,000  yards  dur- 
ing the  year. 

Additional  trackage  and  yard  improvements  are  being 
made  at  Ogden,  Utah;  Wells,  Nev.;  Carlin,  Nev.;  Sparks, 
Nev.;  Bayshore  Shops,  San  Francisco;  San  Jose,  Cal.;  Los 
Angeles;   Yuma,  Ariz.;   Tucson,   Ai'iz.;   Bakersfield,  Cal. 

Attention  has  been  given  to  the  subject  of  freight  house 
improvements.  At  San  Francisco,  for  example,  the  com- 
pany is  constructing  a  6-story  reinforced  concrete  terminal 
warehouse  and  trackage,  connecting  rail  with  water.  Ex- 
isting facilities  are  being  improved  at  East  Portland,  Ore.; 
Walnut  Grove,  Cal.;  Nogales,  Ariz.  Freight  house  exten- 
sions are  being  made  at  the  following  places:  Fruitvale, 
Brawley,  El  Centro,  Calexico,  Patterson,  Weed,  San  Luis 
Obispo,  Vacaville,  Cordelia,  Orland,  Modesto,  Gustine.  Im- 
provements in  freight  handling  methods  are  being  under- 
taken wherever  required.  For  use  at  San  Francisco  a 
30-ton  Gantry  crane,  with  400-ft.  runway,  will  be  installed 
to  facilitate  unloading  heavy  freight  from  gondola  cars. 

Engine  terminal  improvements  in  the  form  of  reinforced 
concrete  rectangular  engine  houses  are  being  constructed 
at  Tracy,  Mojave  and  Indio;  100-ft.  turntables  have  been 
installed  at  Tucson  and  Yuma,  Ariz.,  and  Dunsmuir,  Cal., 
replacing  80-ft.  turntables  and  permitting  the  operation  of 
heavier  power. 

At  Sacramento  the  company  has  recently  completed  an 
electric  furnace  and  steel  foundry  and  a  brass  foundry. 
Authority  has  been  granted  for  the  following  additions:  At 
Sacramento  a  spring  shop,  planing  mill,  2-story  general 
store  building,  reinforced  concrete  building  for  oil  and  paint 
storage;  at  Oakland,  Cal.,  a  laundry  building;  at  San  Fran- 
cisco, Bayshore  Shops,  an  emergency  hospital,  dry  lumber 
shed,  boiler  shop;  at  Los  Angeles  a  concrete  oil  house;  at 
Tucson,  Ariz.,  boiler  and  tank  shop.  A  two-story  building 
at  Portland,  Ore.,  is  being  remodeled  for  use  as  up-town 
ticket  office  and  waiting  room  for  electric  lines. 

Trestle  Filling — Tunnfx  Improvement 

An  extensive  program  of  trestle  filling  is  being  followed. 
At  Albany,  Ore.,  over  Willamette  River,  a  swing  bridge 
and  two  approach  spans  of  steel  construction  with  con- 
crete piers,  will  replace  wooden  Howe  truss.  Three  miles 
of  deck  of  the  Salt  Lake  trestle  is  being  rebuilt  as  part  of 
plan  to  rebuild  deck  of  entire  12  miles  of  this  trestle  within 
four  years. 

Separation  of  grades  at  state  highway  crossings  is  under- 
way at  Red  Bluff,  Pittsburgh,  Guadalupe,  Cal.;  Ashland 
and  Tolo,  Ore. 

On  line  over  the  Tehachapi,  tunnels  are  being  enlarged 
to  standard  section  and  timber  lining  replaced  with  con- 
crete.     This    work    Is    proceedinjr    nn    a    propr  'skIvc    plan 
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Length  of  the  18  tunnels  on  this  line  aggregate  8,200  ft., 
of  which  4,100  ft.  have  been  enlarged  and  concreted;  line 
c  ange  will  get  rid  of  two  tunnels  aggregating  1,200  ft. 

To  expedite  movement  of  trains,  passing  sidings  are  being 
extended  and  new  ones  constructed  at  many  points  on  the 
system,  aggregating  74,000  ft. 

Three  freight  piers  are  being  completed  at  Oakland  Pier 
to  handle  transpacific  and  coastwise  business.  This  is  first 
unit  of  waterfront  development  plan. 

At  Port  Costa,  Benicia,  Vallejo  Junction  and  South 
Vallejo,  complete  renewal  of  the  docks  and  wharves  with 
creosoted  timber  is  under  way  because  of  recent  appear- 
ance of  the  teredo  in  the  waters  of  Carquinez  Straits  fol- 
lowing a  period  of  drought. 

Lines  in  Texas  and  Louisiana 

IMPROVEMENTS  and  extensions  on  the  Southern 
Pacific  Lines  in  Texas  and  Louisiana  that  will  tend  to 
increase  transportation  capacity  include  an  extensive  pro- 
gram of  ballasting  and  relaying  of  heavier  rail;  bridge 
renewals  for  use  with  heavier  power;  a  belt  line  at  Dallas, 
Tex.,  and  additional  running  track  and  line  improvement 
at  EI  Paso,  Tex. 

Work  is  now  under  way  gravel  ballasting  42  miles  of 
track  from  Kaufman  to  Dallas,  Tex.,  and  preparations  are 
being  made  to  ballast  245  miles  of  main  line  and  passing 
tracks  with  burnt  clay  between  Kaufman  and  Voth,  Tex., 
to  permit  increase  in  average  freight  train  speed.  Burnt 
clay  will  also  be  used  for  ballasting  213  miles  of  main 
line  and  passing  tracks  between  Humble,  Tex.,  and  Shreve- 
port.  La,  and  52  miles  on  the  Fort  Worth  branch. 

Heavier  rail  is  being  laid  on  some  290  miles  of  track — 
90  lb.  replacing  80  lb.  and  80  lb.  replacing  60  lb. 

Work  is  now  50  per  cent  complete  in  adding  over  6  miles 
of  track  to  the  Englewood  yard  at  Houston,  Tex.,  and  con- 
structing 11  miles  of  second  track  on  freight  cut-off  from 
Galveston  division  main  line  at  Baer  Junction  to  Engle- 
wood yard.  Construction  of  9  miles  of  belt  line  at  Dallas, 
Tex.,  to  permit  routing  of  through  business  without  pass- 
ing through  city  terminal,  to  facilitate  interchange,  is 
about  50  per  cent  complete  and  construction  of  2  J  miles  of 
second-line  track  on  primary  main  line  from  Union  Depot, 
El  Paso,  to  the  Rio  Grande  River,  together  with  line  im- 
provement, is   nearing  completion. 

At  Hearne,  Tex.,  additional  tracks  and  facilities  will  be 
constructed  for  light-car  repair  work.  New  150-ton  track 
scales  at  four  points  are  being  built  to  facilitate  car  move- 
ment with  proper  billing. 

At  Beaumont  and  Liberty,  Tex.,  steel  draw  spans  of  247 
ft.  and  225  ft.  respectively  will  be  replaced  with  heavier 
construction  to  permit  the  use  of  heavier  power.  Work 
on  each  has  already  been  started. 

A  new  water  station  with  120,000-gal.  capacity  concrete 
storage  tank  has  been  practically  completed  at  Pecos  High 
Bridge,  Tex.,  and  work  has  been  started  on  another  sta- 
tion with  65,000-gal.  steel  storage  tank  at  Devil's  River,  to 
be  completed  at  an  early  date. 


New  York  Central  Lines 

IN  ITS  extensive  improvement  program  of  the  past  year 
and  planned  for  the  immediate  future  the  Ne'v  York 
Central  Lines  have  given  special  attention  to  work  giving 
direct  and  early  results  for  increased  transportation  capac- 
ity to  "get  more  cars  over  the  lines."  In  addition  to  a 
program  for  rehabilitating  rolling  stock  at  a  cost  of  $53,- 
000,000,  large  physical  improvements  which  will  be  begun 
this  year,  including  the  Castleton  bridge  over  the  Hudson 
River  between  Poughkeepsie  and  Albany  to  divert  freight 
traffic  and  practically  double  the  capacity  of  the  line.  Double 
tracking  on  the  Big  Four  now  under  way  calls  for  an  in- 
vestment of  more  than  $3,000,000  and  improvement  of  the 
Michigan  Central  in  Detroit  will  cost  about  $1,500,000. 

On  the  New  York  Central  proper  some  $5,500,000  will 
be  spent  to  relieve  special  situations  including  improved 
mechanical  freight  handling  at  terminals;  additional  yard 
tracks,  cut-offs  and  sidingSj  mechanical  coal-handling  plants 


and  miscellaneous  terminal  improvements.  Work  has  prac- 
tically been  completed  on  the  "subway"  at  Erie,  Pa.,  at  a 
cost  of  $190,000  and  on  the  Youngstown  viaduct  and  relo- 
cation of  freight  houses  ($310,000).  Elimination  of  grade 
crossings  at  Rochester,  N.  Y.,  at  a  cost  of  $650,000  is 
under  way.  At  Rensselaer,  N.  Y.,  a  coaling  plant  with 
ash  pit  and  sand  house  is  nearing  completion  ($365,000). 
In  the  electrified  zone  $880,000  will  be  spent  for  new  elec- 
trical generating  unit  at  Port  Morris,  N.  Y.,  and  a  new 
11,000-volt  circuit  to  the  50th  St.  Station,  New  York  City. 
At  Elyria,  Ohio,  $350,000  is  being  expended  in  grade- 
crossing  elimination  work  at  six  points,  and  a  subway  at 
Wesleyville,  Pa.,  is  being  built  at  a  cost  of  $230,000.  Addi- 
tional yard  tracks  and  a  200-ft.  submerged  cinder  pit  are 
being  installed  at  Collinwood,  Ohio  ($110,000).  Stock  feed- 
ing and  resting  pens  with  new  trackage  at  a  cost  of  nearly 
half  a  million  is  nearing  completion  at  Rockport,  Ohio.  At 
Detroit  the  renewal  of  the  River  Rouge  drawbridge  is  prac- 
tically complete  at  a  cost  of  $270,000  and  for  raised  tracks 
and  subways  work  is  started  at  three  streets  at  an  estimated 
cost  of  over  $100,000. 

Double  Tracking  on  Big  Four — Michigan  Central 

On  the  Big  Four  double-tracking  work  is  under  energetic 
headway  on  points  between  Lamb,  Ohio,  to  Ansonia,  Colum- 
bus to  Arvenue,  Briar  to  Beach  Grove,  Augusta  to  White- 
stone,  Winchester  to  Faunland,  Templeton  to  Swanington, 
etc.  Attention  also  will  be  given  to  the  needs  for  new 
passing  tracks  and  sidings  to  permit  longer  trains  and  to 
facilitate  dispatching.  Additional  terminal  facilities  at 
various  points,  including  engine  terminal  improvements, 
are  under  construction  at  an  estimated  cost  of  $1,500,000. 
Second  track,  relocation  and  bridges,  Augusta  to  White 
stone,  at  a  cost  of  $1,160,000  are  more  than  half  completed. 
Yard  extension  at  Mattoon,  111.,  and  a  new  freight  house 
at  Muncie,  Ind.,  will  cost  $250,000. 

On  the  Michigan  Central  attention  is  being  directed  to 
the  need  of  additional  passing  tracks  and  the  enlarge- 
ment of  existing  short  sidings  on  the  Canada  divisions. 
Yard  and  storage  tracks  also  are  to  be  extended.  These 
projects  total  ultimate  expenditure  of  over  $600,000. 

The  reconstruction  of  the  River  Rouge  bridge  at  De- 
troit is  now  almost  completed.  The  separation  of  eleven 
grade  crossings,  under  agreement  with  the  city  of  De- 
troit for  joint  expense,  is  well  advanced. 

Boston  &  Albany— Pittsburgh  &  Lake  Erie 

Drawbridges  at  Chelsea,  Mass.,  and  a  new  bridge  at 
Westfield,  Mass.,  have  been  almost  completed  at  a  cost 
of  $530,000.  The  Pittsburgh  &  Lake  Erie  has  completed 
enlargement  of  the  Hazelton,  Pa.,  yard  at  a  cost  of  $175,000. 

For  additional  coal-handling  facilities,  involving  the  ex- 
tension of  sidings,  the  Toledo  &  Ohio  Central  will  spend 
over  $200,000  and  the  Zanesville  &  Western  and  the 
Kanawha  &  Michigan,  for  similar  traffic,  will  expend  $300,- 
000  on  enlarged  yards  and  engine  terminals,  together  with 
one  line  revision  to  eliminate  "pusher"  service.  For  addi- 
tional sidings  and  mechanical  repair  facilities  the  Cincinnati 
Northern  will  spend  $100,000,  and  for  betterment  of  ter- 
minals and  sidings  the  Lake  Erie  &  Western  will  spend 
about  $250,000. 

About  half  a  million  dollars  will  be  expended  by  the 
Indiana  Harbor  Belt  R.R.  for  additional  terminal  and 
freight-handling  facilities.  In  this  connection  the  New 
York  Central  has  submitted  to  the  Interstate  Commerce 
Commission  for  its  approval  a  project  for  the  development 
of  Chicago  terminal  freight  service  involving  the  lease, 
operation  and  ultimate  purchase  of  the  Chicago  Junction 
Railway  Company's  terminal  property,,  the  inner  belt  line 
connecting  with  the  Indiana  Harbor  outer  belt  line.  The 
purchase  price  is  set  at  $33,000,000. 

The  Rutland  (Vt.)  R.R.  will  spend  about  $60,000  to  in- 
crease clearances. 

Large  work  on  the  New  York  Central  that  is  planned  for 
the  near  future,  but  for  which  definite  time  of  commence- 
ment has  not  been  determined  includes  Cleveland  Uhion 
Station,  Buflfalo  terminal  improvement.  West  Side  Man- 
hattan improvement,  New  York   City   (considered  by  the 


January  6,  1921 


ENGINEERING     NEWS-RECORD 


39 


railroad  as  inevitable  at  some  future  date),  Cincinnati  ter- 
minal improvement,  Weehawken,  N.  J.,  water-front  develop- 
ment, Albany,  N.  Y.,  station,  additional  grade  and  yard 
separation  at  Indianapolis,  and  a  very  large  program  of 
double-tracking  and  extension  of  yards  and  terminals  at 
many  points  on  the  system. 

Norfolk  &  Western  Railway  Co. 

A  COAL  branch  line  of  18  miles  at  a  cost  of  §2,000,000  and 
additional  coal  pier  facilities  at  Norfolk  at  a  cost  of 
$800,000  are  the  principal  improvements  under  way  on  the 
Norfolk  &  Western  Ry.  At  Roanoke,  Va.,  a  new  water  sup- 
ply is  75  per  cent  completed  that  will  cost  $223,000  and 
new  engine-terminal  construction  will  cost  $1,000,000.  Addi- 
tional terminal  and  yard  facilities  at  two  points  are  being 
built  at  a  cost  of  $1,510,000  and  a  tie-treating  plant  at 
Radford,  Va.,  is  being  constructed  at  a  cost  of  $500,000. 
New  Facilities  for  Growing  Coal  Traffic 

The  coal  branch  line  on  Pigeon  Creek  and  Rockhouse 
Fork — a  distance  of  18  miles— is  60  per  cent  completed.  A 
new  120-ton  capacity  car  dumper  is  being  constructed  at 
Norfolk,  Va.,  capable  of  dumping  cars  containing  120  tons 
of  coal,  with  a  total  maximum  length  of  60  ft.,  and  in  ad- 
dition present  piers  Nos.  2  and  3  are  being  electrified.  The 
work  will  cost  $650,000  and  is  30  per  cent  completed.  A 
trimming  machine  is  being  designed  for  application  to  pier 
No.  4  at  an  estimated  cost  of  $150,000,  and  it  is  expected 
that  the  installation  will  be  completed  during  the  year. 

At  Bristol,  Va.,  additional  yard  tracks  and  engine  ter- 
minal facilities  are  nearing  completion  at  a  cost  of  $1,300,- 
000,  and  at  Norfolk  additional  yard  tracks  and  rearrange- 
ment of  tracks  to  expedite  switching  and  dispatch  of  coal 
are  30  per  cent  completed,  and  the  work  will  cost  $210,- 
000.  Additional  engine-terminal  facilities  at  Roanoke,  Va., 
including  a  forty-stall  roundhouse,  machine  shop,  power 
plant  and  several  minor  structures,  are  nearing  completion 
at  a  cost  of  $1,000,000. 

The  water  supply  being  constructed  at  Roanoke  is  75 
per  cent  complete  and  wall  have  a  2,000,000-gal.  reser- 
voir and  a  pumping  capacity  of  6,000,000  gal.  per  day. 
The  tie-treating  plant  at  Radford,  Va.,  will  have  a  capac- 
ity of  1,000,000  ties  yearly  and  is  50  per  cent  completed. 

On  the  main  line  between  Bluefield  and  Norton  work  is 
75  per  cent  completed  extending  six  passing  tracks  at  a 
cost  of  $150,000.  At  Columbus,  Ohio,  work  is  nearing  com- 
pletion on  a  bridge  to  carry  a  freight-house  spur  across 
Pennsylvania  R.R.  yards  at  Cleveland  Ave.  at  an  estimated 
cost  of  $140,000. 

No  additional  second  or  third  track  has  been  constructed 
along  the  main  line.  About  3  miles  of  unimportant  branch- 
line  track  has  been  abandoned  and  taken  up. 


Erie  Railroad  Co. 

IMPROVEMENTS  now  under  way  on  the  Erie  R.R.,  in 
addition  to  rehabilitation  and  purchase  of  rolling  stock, 
are  estimated  to  cost  approximately  $1,200,000  and  work 
contemplated  in  the  near  future,  $1,400,000. 

Work  now  under  way  includes:  A  freight  house  at 
Newark,  N.  J.,  for  handling  fruit  business,  capacity  twenty 
cars,  to  relieve  congestion  at  New  York;  new  drawbridge 
at  Newark  to  replace  womout  structure;  placing  signal  and 
telephone  wires  underground  at  Passaic,  N.  J.;  replacing 
70-ft.  turntable  with  100-ft.  turntable  to  accommodate  larger 
engines  at  Susquehanna,  Pa.;  shop  improvements,  additional 
roundhouse  tracks,  coaling  plant  improvement,  including 
steaming  devices  to  prevent  freezing,  a  bridge  over  the 
Canisteo  River  for  access  to  shops,  and  remodeling  of  pur- 
chased building  for  Regional  offices  at  Homell,  N.  Y.;  re- 
modeling passenger  station  and  coaling  plant  improvements, 
including  steaming  apparatus,  at  Buffalo;  coaling  plant 
improvements  ami  steaming  apparatus  at  Salanianra,  N.  Y.; 
purchase  of  property  for  extension  of  railroad  slag  dump 
at  Phalanx,  Ohio;  rebuilding  coal  crusher  plant  at  Kent, 
Ohio;  extending  stalls  in  roundhouse  to  accommodate  larger 
power,   and   extending   ash-pit   facilities   at-  Marion.   Ohio; 


rebuilding  freight  station  at  North  Tonawanda,  N.  Y.,  and 
building  storage  tracks  in  the  vicinity  of  Youngstown,  Ohio 

Work  contemplated  for  the  near  future  includes  second 
track  ^t  Akron,  Ohio;  new  main  track  to  provide  switch- 
ing facilities  and  car  storage  yard  at  Warren,  Ohio;  engine 
standing  track  facilities  and  additional  yard  track  at 
Salamanca,  N.  Y.;  additional  tracks  in  west-bound  yard, 
Meadville,  Pa.;  rearrangement,  west-bound  engine  tracks, 
Kent,  Ohio;  repair  shops,  Kenniore,  Ohio,  3  miles  of  double- 
track,  Belfast,  N.  Y.;  rearrangement  of  tracks  to  facilitate 
handling  of  ore  cars,  Sharpsville,  Ohio;  extending  erect- 
ing shops,  Susquehanna  and  Meadville,  Pa.,  and  elimina- 
tion of  grade  crossings,  Springwater  and  Warsaw,  N.  Y. 

It  is  stated  by  the  railroad  that  all  expenditures  have 
been  made  for  the  purpose  of  speeding  up  the  operation  of 
present  facilities  rather  than  for  extensions,  and  that  the 
plans  for  the  immediate  future  are  on  the  same  basis. 


Baltimore  &  Ohio  Railroad  Co. 

AT  THE  close  of  Federal  control  the  government  had 
/*.  expended  about  $21,000,000  on  the  lines  of  the  Balti- 
more &  Ohio  largely  for  yard  and  terminal  extensions. 
When  the  railroads  were  returned  to  private  management, 
however,  some  $3,000,000  was  required  to  complete  the 
work  under  way  and  since  then  the  Baltimore  &  Ohio  has 
arranged  for  further  work  aggregating  some  $5,000,000  to 
meet  immediate  requirements  and  to  round  out  improve- 
ments already  under  way,  involving  a  total  expenditure  for 
additions  and  betterments  of  approximately  $8,000,000. 
The  more  important  of  these  are: 

Revision  of  a  branch  line  and  construction  of  yard  for 
400  cars  at  Locust  Point,  Baltimore,  necessary  for 
large  new  industrial  development,  at  a  cost  of  $995,000. 

Completion  of  automatic  signals  between  Willow 
Grove  and  Goehring,  Pa.,  (35  miles)  at  a  cost  of 
$109,000. 

Rebuilding  of  bridge  across  Allegheny  River  at 
Pittsburgh  involving  replacement  of  old  bridge  with 
new  double-track  structure  capable  of  carrying  the 
heaviest  power  and  at  a  height  of  approximately  13  ft. 
above  the  old  structure,  at  an  estimted  cost  of  $2,100,000. 

Relocation  of  line  and  reconstruction  of  yard  at 
Girard,  Ohio,  for  industrial  development,  at  a  cost  of 
$336,000. 

Construction  of  a  bridge  at  a  new  location  and  ele- 
vation across  the  Big  Miami  River  at  Lawrenceburg, 
Ind.,  at  a  cost  of  $1,980,000. 

Relocation  of  main  line  and  construction  of  roadbed 
for  second  track  between  North  Dayton  and  Tippe- 
canoe, Ohio,  to  conform  to  requirements  under  the 
Miami  Conservancy  improvement,  at  a  cost  of  $475,000. 

Miscellaneous  expenditures  incident  to  extensive  pro- 
tjram  of  bridge  renewals,  elimination  of  grade  crossing 
of  the  National  Pike  at  Claysville,  Pa.,  etc.,  $2,045,000. 

With  the  completion  of  improvements  now  under  way  the 
railroad  company  considers  the  property  generally  in  well- 
balanced  relation,  with  no  immediately  pressing  require- 
ments, but  traffic  is  constantly  developing  and  if  it  so  con- 
tinues, as  expected,  the  company  intends  to  perfect  plans 
for  handling  such  additional  business  through  the  enlarge- 
ment of  its  divisional  yards,  the  construction  of  additional 
main  tracks  through  the  more  congested  territories,  and 
such  other  betterments  as  are  necessary  to  meet  the  re- 
quirements as  they  develop. 

Since  the  period  of  Federal  control  the  Baltimore  4- 
Ohio  has  ordered  new  equipment,  now  being  delivered,  and 
has  rehabilitated  existing  rolling  stock,  at  a  total  cost  of 
about  $11,000,000. 


Steel  Shipbuilding  in  the  United  States 

According  to  a  RUinmar>'  prepared  by  the  Bureau  of 
Navigation  of  the  U.  S.  Commerce  Department,  334 
steel  vessels  were  building  or  under  contract  in  private 
American  shipyards  on  Nov.  1.  Their  total  capacity  is 
1,206,486  grn.iR  tons,  or  something  less  than  4,000  tons 
average  per  ship. 
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Letters  to  the  Editor 


Water  Important  in  Concrete 
Surface  Conditions 

Sir — Your  editorial,  "Unsightly  Con- 
crete Surfaces,"  in  the  issue  of  Dec.  16, 
1920,  p.  1161,  states  the  problem  so 
clearly  that  its  answer  is  almost  ob- 
vious. It  is  astonishing  that  there  ap- 
pears to  be  among  engineers  generally 
so  little  realization  of  the  importance 
of  producing  concrete  construction  "of 
permanently  good  appearance,"  conse- 
quently so  general  a  failure  to  grasp 
the  cause  of  unsightly  concrete. 

Efflorescence  or  bloom,  "characteris- 
tic patches  and  streaks  of  discolora- 
tion," surface  cracking  and  checking, 
spalling  and  the  many  other  surface 
ills  which  are  responsible  for  the  "dis- 
tressing appearance"  of  so  much  con- 
crete con<!truction  have  a  single  under- 
lying cause.  The  presence  of  water  in 
the  concrete,  either  through  the  natu- 
ral absorption  of  rain  and  atmospheric 
moisture  into  the  surface,  or,  and  more 
serious  and  important,  the  percolation 
of  water  through  the  concrete  to  the 
exposed  face. 

The  action  of  moisture  is,  in  the 
main,  three-fold:  first,  the  dissolving 
of  the  soluble  magnesium  and  calcium 
salts  in  the  concrete  and  carrying  them 
to  and  depositing  them  on  the  surface 
as  efflorescence  or  bloom;  second,  by 
creating  differential  expansion — the  ex- 
pansion of  concrete  due  to  varying 
moisture  content  being  considerably 
greater  than  that  due  to  temperature 
changes — it  starts  cracks  parallel  to 
the  surface  at  approximately  the  aver- 
age depth  of  penetration  of  the  mois- 
ture with  resulting  spalling;  third,  by 
sudden  expansion  on  freezing  it  creates 
additional  cracks  and  completes  the 
work  of  deterioration  already  started. 

On  concrete  building  construction 
and  most  vertical  concrete  surfaces 
above  grade  it  is  a  question  simply  of 
preventing  the  surface  penetration  of 
water.  It  must  be  admitted  here  that 
as  far  as  the  writer  knows  none  of  the 
methods  at  present  generally  in  use 
are  entirely  satisfactory  but  it  is  felt 
that  by  the  use  of  the  right  type  of 
paint  or  colorless  penetrative  water- 
proofing application  with  particular  at- 
tention given  to  the  back  of  parapets 
and  copings,  quite  efficient  results  can 
be  ohtained.  The  writer  has  observed 
instances  where  such  handling  of  the 
problem  has  produced  most  satisfactory 
results  for  periods  of  from  ten  to 
twelve  years. 

On  retaining  walls  and  particularly 
on  concrete  bridge  construction  the 
problem  is  chiefly  one  of  percolation  of 
water  through  the  concrete  and  is 
more  serious  and  difficult.  Its  success- 
ful solution  at  the  initial  attempt  is 
more  vital.  Here  it  is  strictly  a  pres 
sure  waterproofing  problem;  to  be 
solved,  however,  as  the  particular  con 
ditions  demand.  The  point  of  real  im- 
portance is  that  the  need  of  real  water- 


proofing efficiency  and  the  need  of  pro- 
ducing this  efficiency  at  the  first  try 
be  generally  recognized.  In  the  wnrit- 
er's  experience  he  has  observed  two 
essential  characteristics  beside  water- 
proofness  which  a  waterproofing  sys- 
tem for  this  work  should  possess — a 
proved,  efl'ective  life  equal  to  that  of 
the  structure;  elasticity  under  all  con- 
ditions and  variations  in  temperature. 

In  conclusion  the  writer  seriously 
doubts  if  in  concrete  construction 
"there  is  any  prospect  of  being  able  to 
make  exposed  surfaces  of  permanently 
good  appearance  without  finishing 
treatment"  or  at  least  effective  pro- 
tection against  water  percolation.  He 
believes,  however,  that  "concrete  con- 
struction that  can  honestly  show  its 
own  face"  will  be  produced  when  it  is 
generally  recognized  that  water  is  its 
worst  enemy  and  must  be  thoroughly 
and  efficiently  guarded   against. 

Allrich  S.  Harrison. 

New  York,  Dec.  28,  1920. 


Highway  Situation  Pictured  as 
Seething  Mass  of  Flux 

Sir— Under  date  of  Nov.  11,  1920,  on 
the  front  cover  of  Engineering  News- 
Record,  you  say:  "The  past  year  has 
been  one  of  unusual  confusion  in  the 
highway  field." 

This  statement  seems  to  be  not  only 
true  (please  do  not  infer  that  I  think 
truthfulness  rare  in  the  News-Record) 
regarding  the  material  shortage  condi- 
tions to  which  you  applied  it,  but  also 
to  the  general  and  specific  conditions 
covering  practically  the  whole  highway 
field.  During  the  past  year,  from  Dec 
20,  1919,  to  Dec.  16,  1920,  inclusive, 
the  Neu's-Record  has  published  about 
120  articles  (45  of  which  were  contrib- 
uted) covering  the  "field"  from  ad 
ministration  to  physical  work,  from  re- 
search to  finished  product  and  from 
reconnaissance  to  maintenance. 

Surely  "the  world  do  move."  It  is  not 
over  ten  years  ago  that  one  of  the  then 
most  widely  known  civil  engineers  in 
New  York  State  told  me  that  highway 
work  was  not  engineering,  but  psychol- 
ogy. This  man's  statement  was  made 
from  a  knowledge  gained  as  an  execu- 
tive officer  of  a  large  and  growing  state 
highway  department — therefore  entitled 
to  consideration. 

Either  highway  work  has  moved  or 
you  gentlemen  of  the  McGraw-Hill  Co. 
are  publishing  a  psychological  maga- 
zine under  a  false  name  and  thousands 
of  highway  designers  and  builders  are 
carrying  misleading  titles.  What  your 
reasons  were  for  publishing  any,  or 
all,  of  the  aforementioned  articles  is 
of  no  concern  at  present.  As  a  psy- 
chological engineer  I  am  moi'e  inter- 
ested in  what  they  contained  and  what 
builders  of  roads  can  get  out  of  them. 

After  reviewing  the  year's  offering  as 
set  forth  in  these  articles,  would  it  not 


be  justifiable  to  paraphrase  your  quoted 
saying:  The  past  year  has  been  one  of 
unusual  flux  in  the  highway  field. 
Would  not  that  statement  fit  the  field 
as  including  administration,  design,  con- 
struction and  maintenance  as  your 
statement  fits  the  field  of  material  de- 
livery and  its  relation  to  the  general 
work  of  highway  building? 

Such  a  review  discloses  the  fact  that 
the  policies  of  one  state  are  tabooed  by 
the  next  and  that  a  third  considers  the 
first  two  wrong;  that  the  commission  in 
one  commonwealth  demands  the  peroga- 
tive  of  controlling  its  highway  inspec- 
tion from  the  "seats  of  the  mighty" 
and  that  in  another  ^i  -villing  to  take 
a  chance  and  let  some  of  its  subordi- 
nates look  after  the  details;  that  one 
man  speaking  with  authority  states 
that  "clay  is  a  fluid"  and  all  our  text 
and  hand  books  have  entirely  over- 
looked this  important  fact. 

Again  we  are  told  that  ditches  are 
a  wasteful  expenditure  of  time  and 
money  and  a  detriment  to  an  improved 
highway.  Then  we  learn  that  ditches 
are  better  than  tile  (must  we  infer  that 
ditches  and  tile  are  both  of  no  value?) 
and  next  it  is  stated  that  ditches  are 
so  ingrained  in  the  road  fabric  of  the 
British  Isles  and  the  Continent  that 
they  cannot  be  separated  therefrom. 

Then  we  learn  how  much  we  should 
be  paid,  and  "the  great  unrest"  is  in- 
tensified ;  next,  that  an  important  state 
is  maintaining  its  roads  by  the  use  of 
clean  screened  gravel,  unbound,  and  for 
years  some  of  us  have  been  attempting 
to  obliterate  the  unbound  spots  from  our 
roads;  that  a  certain  policy  has  just 
been  inaugurated,  but  we  know  it 
was  inaugurated  at  least  four  years 
ago;  that  a  billion  dollars  has  been 
made  possible  for  highway  work,  but 
we  realize  this  can  be  meant  only  as  a 
small  beginning  when  we  multiply  the 
cost  per  mile  spent  by  some  authorities 
by  the  number  of  miles  needing  im- 
provement. 

What  have  we  learned,  or  what  can 
we  learn  from  these  articles? 

I  have  learned  that  the  highway  field 
covers  the  greatest  construction  pro- 
gram in  the  United  States  today;  that 
its  ideas  and  ideals  are  in  a  state  of 
flux  boiling  and  seething  at  a  white 
heat;  that  the  curent  literature  on  the 
subject  runs  the  gamut  from  grave  to 
gay  and  from  sense  to  nonsense;  that 
every  place  has  its  own  particular  prob- 
lems as  well  as  many  general  policies 
which  it  must  follow  and  obey  and  that 
the  experience  of  any  other  locality  or 
the  theories  of  any  other  persor  can  be 
used  only  in  so  far  as  they  fit  my  par- 
ticular conditions;  that  inexperienced 
men  are  formulating  policies  and  pro- 
pounding theories  which  cover  as  much 
typewritten  space  as  those. of.  experi- 
enced men. 

If  my  primary  object. is  to-  get_  my 
people  out  of  the  mud — if  that  is'what 
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tUey  demand — then  the  order  to  myself, 
as  I  review  the  Neivs-Record,  is:  As 
you  were!  The  final  conclusion  is,  stay 
steady — there  are  enough  others  rock- 
ing the  boat  to  prevent  the  trip  from 
becoming  monotonous.  Because  some 
fellow  is  building  a  Belgian  block,  rein- 
forced-base  pavement  30  or  40  ft.  wide 
is  no  reason  why  I  should  be  dis- 
couraged because  I  cannot  do  likewise. 
Neither  shall  I  despise  the  fellow  who 
is  building  gravel  with  H^O  for  binder 
(maybe  he  is  doing  the  best  thing  pos- 
sible). Because  the  policy  in  Maine  or 
Iowa  differs  from  that  in  New  York 
is  not  proof  that  the  latter  is  wrong. 

Centrifugal  force,  capillary  attrac- 
tion, the  flow  of  water — these  and  other 
laws  are  the  same  adjacent  to  an  im- 
proved highway  as  in  other  localities. 
Stay  steady. 

Would  it  not  be  interesting  to  you 
of  the  staff  to  learn  how  a  review  of 
the  Nervs-Record's  offerings  during  the 
year  just  passed  has  influenced  others 
who  are  engaged  in  this  great,  new-old 
line  of  work? 

Wishing  you  a  very  hapy  and  a  pros- 
perous New  Year  I  remain, 

T.  M.  Ripley, 
Division  Engineer,  New  York  State 

Highway  Department. 

Watertown,  N.  Y.,  Dec.  30,  1920. 


Useful  Dodges  in  Surveying 

Sir — In  your  issue  of  Dec.  16,  1920, 
p  1164,  there  is  described  by  H.  L. 
Thackwell  a  method  of  surveying  by 
means  of  transit  and  stadia  with  the 
aid  of  a  sketch  board.  This  method 
was  used  by  the  writer  about  fourteen 
years  ago  in  the  location  surveys  for 
the  Catskill  aqueduct.  Considering  the 
surveying  apparatus  which  was  avail- 
able at  that  time  this  furnished  a  very 
satisfactory  method,  although  at  the 
close  of  the  work  a  single  plane-table 
party  was  beginning  to  turn  out  better 
work  at  a  lower  cost  than  any  of  the 
transit  parties. 

Since  that  time  the  great  improve- 
ments both  in  plane-table  apparatus 
and  in  methods  have  so  increased  its 
superiority  over  transit  and  stadia 
methods  that  it  seems  strange  to  the 
writer  that  anyone  should  advocate  the 
use  of  the  latter  for  a  topographical 
survey  of  any  description,  much  less 
one  involving  a  considerable  area.  The 
application  to  the  plane-table  alidade 
of  the  Beaman  attachment  makes  it 
jiossible  to  read  distance  and  elevation 
direct  without  the  use  of  the  slide  rule, 
thus  dispensing  with  any  computations 
and  making  the  process  purely  me- 
chanical. Since  with  the  plane  table 
the  location  of  the  points  is  also  me- 
chanical, the  speed  is  greatly  increased 
and  the  probability  of  error  is  greatly 
reduced.  It  is  possible  to  close  tra- 
verses over  considerable  areas  with 
the  plane  table  and  control  is  necessary 
only  when  the  area  becomes  of  some 
magnitude.  In  the  writer's  opinion  the 
use  of  transit  and  stadia  methods  is 
justified  only  where  plane-table  appara- 
tus is  not  available  and  whore  the  size 


of  the  work   will   not  justify  its   pur- 
chase. 

In  military  work  the  plane  table  has 
supplanted  the  transit  both  for  topog- 
raphical surveys  and  for  the  problems 
of  battery  location.  In  civilian  work 
we  find  the  U.  S.  Geological  Survey  the 
greatest  mapping  agency  in  the  world 
using  nothing  else. 

If  the  duration  of  the  survey  is  to 
be  greater  than  six  weeks  it  is  the 
writer's  opinion  that  the  plane  table  will 
not  only  pay  for  itself  but  the  results 
obtained  will  be  very,  much  better. 
John  P.  Hogan, 
New  York  Water  Power  Investigation. 

New  York  City,  Dec.  27. 1920. 


Favors  Higher  Auto  Tax 

Sir — I  wish  to  make  a  serious  plea 
for  a  curtailment  of  expenditure  for 
road  building.  One  could  very  well 
argue  for  such  curtailment  at  this  time 
as  a  temporary  policy  since  for  a 
nation,  as  well  as  for  an  individual, 
there  are  times  when  it  is  advantageous 
to  keep  its  assets  in  a  liquid  condition, 
and  so  one  could  even  admit  road  im- 
provement to  be  desirable  and  still 
consistently  urge  that  none  of  it  be 
done  for  awhile  so  as  to  conserve  liquid 
assets. 

But  I  wish  now  to  go  further  and 
make  a  broader  argument  and  insist 
that  road  improvements  should  not  be 
made  from  funds  raised  by  general  tax- 
ation. Since  the  use  of  automobiles 
has  become  general  the  cost  of  build- 
ing and  maintaining  roads  has  in- 
creased greatly.  This  increased  cost,  I 
maintain,  should  in  justice  be  borne  by 
motorists.  And  building  and  maintain- 
ing roads  by  general  taxation  does  not 
place  the  burden  there.  Part  of  the 
burden  falls  on  motorists,  but  an  inade- 
quate part. 

To  make  this  argument  quantitative 
let  us  say  that  the  cost  of  a  road  for 
a  trafl^c  of  r)00  automobiles  daily  is 
$20,000  per  mile  and  that  annual  main- 
tenance would  be  $500  a  mile.  Then 
with  interest  at  5  per  cent  the  annual 
cost  per  mile  of  road  would  be  $1,.500 
and  the  daily  cost  say  $5,  so  that  Ic. 
per  mile  would  be  the  road  expense 
for  each  automobile.  If  each  automo- 
bile is  run  5,000  miles  in  a  year  the 
charge  against  it  to  maintain  the  road 
should  be  $50  annually  but  no  such  tax 
is  levied,  the  usual  annual  fee  being 
$10,  in  some  cases  $5,  so  that  the  auto- 
mobile owner  pays  only  about  one-fifth 
what  he  should. 

But  it  may  be  said  in  answer  to  any 
such  argument  that  the  general  pros- 
perity throughout  the  country  brought 
about  by  the  use  of  automobiles  is  such 
that  general  taxation  for  road  building 
purposes  is  amply  justified.  The  re- 
cent severe  decline  in  prices  and  rc- 
.sulting  business  depression  has  fur- 
nished a  moans  of  testing  such  an 
argument.  Iowa  is  the  state  having 
most  automobiles  in  proportion  to  popu- 
lation. The  people  of  this  state  bor- 
rowed this  fall  from  the  Federal  Re- 
serve Bank  of  the  Seventh  District  245 


per  cent  of  its  quota  of  the  usual  crop 
moving  loans,  while  Illinois  took  only 
84  per  cent,  Michigan  102  per  cent  and 
Indiana  86  per  cent.  Furthermore, 
South  Dakota,  which  ranks  seventh 
among  states  in  regard  to  number  of 
automobiles  in  proportion  to  population, 
is  the  state  where  banks  have  been 
failing. 

A  stiff  tax  on  automobiles  would 
benefit  the  United  States.  To  hold  up 
for  awhile  on  road  construction  would 
also  benefit.  John  Wilkes, 

Civil  Engineer. 

Nashville,  Tenn.,  Dec.  27,   1920. 

A  Plea  for  Mathematical  Forms 

Sir — Referring  to  the  article  entitled 
"Simple  Solution  of  Three  Highway 
Construction  Problems,"  by  W.  B.  Wal- 
raven  in  Engineering  News-Record  of 
Dec.  16,  1920,  p.  1172,  the  question  I 
would  ask  the  author  is:  Why  should 
we  abandon  mathematical  conventions 
when  considering  a  problem  in  mathe- 
matics? 

In  his  Problem  1  the  author  assumes 
the  center  of  the  circle  at  the  origin  of 
the  rectangular  coordinates  in  which 
case  the  mathematical  equation  of  the 
circle  is  X'  +  1'^  =  R\  and  his  axes  are 
X  and  Y  instead  of  H  and  V  as  given. 

Instead  of  considering  the  center  of 
the  circle  at  the  origin  of  the  axes  it 
would  be  more  convenient,  in  highway 
curve  problems,  to  assume  that  the 
P.C.  is  at  the  origin  of  the  axes  and 
that  the  tangent  through  the  P.C.  is 
the  Y  axis.  The  center  of  the  circle 
would  then  be  to  the  right  or  left  of 
the  origin  and  on  the  A'  axis.  The  arc 
to  be  considered  may  be  in  any  quad- 
rant. With  this  assumption  the  rec- 
tangular equation  for  the  circle  would 
be  F  =  \/'  X(2R  -  X)  =  n  (in  the 
article),  and 

X  =  R~  Vl  R  +  Y)  (R  -  Y)  =  0 
(as  given).  We  may  then  proceed 
along  mathematical  lines  and  deter- 
mine the  values  of  the  other  elements 
in  terms  of  .Y  and  Y  as  also  X  or  K  in 
terms  of  R,  T,  C,  L,  E,  M  and  /  or  A. 

As  a  second  question:  Why  use  the 
arbitrary  idea  of  "degree  of  curve"  on 
highway  work,  instead  of  the  mathe- 
matical idea  of  radius  of  curvature? 
"Degree  of  curve"  has  little  practical 
value  in  the  location  of  highway  curves 
and  is  an  obstacle  to  a  thorough  work- 
ing knowledge  of  the  mathematics  of 
the  simple  circular  curve. 

I  find  the  same  fault  in  the  article 
by  Walter  H.  Drano,  "A  Method  of  Set- 
ting Out  Curves,"  appearing  in  the 
same  number  (p.  1176),  in  that  the  dia- 
gram of  the  curve  is  not  presented  as 
a  mathematical  graph.  It  should  also 
be  noted  that  FA  =  2R  sin  A/4  and  not 
as  given. 

This  is  a  plea  for  adherence  to  mathe- 
matical forms  and  usages  in  the  solu- 
tion of  practical  mathematical  problems. 

I  value  these  articles  for  the  "Aver- 
age Engineer,"  as  engineering  is  mostly 
of  the  average  variety. 

Jos.  A.  KlTTS. 
JL  PcUluma,  Gal.,  Dec.  24,  1920. 
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Hints  for  the  Contractor 


Comparing  Paint  Costs 

By  a.  H.  Sabin 

Consulting  Chemist,  National  Lead  Co.,  New  York 

If  a  paint  costing  $3.50  a  gallon  lasts  5  years,  what 
is  the  value  of  a  paint  which  lasts  4  years? 

With  labor  at  75c.  per  hour  it  would  cost  $6  to  apply 
it.  Then  the  cost  would  be  $9.50  applied,  or  $9.50/5 
=  $1.90  per  year,  :=  $7.60  for  4  years,  per  gallon  of 
paint  used.  Deducting  $6  for  labor,  the  value  of  the 
4-year  paint,  if  it  is  to  be  on  even  terms  with  the 
5-year  paint,  is  $1.60.  By  similar  calculation,  with 
labor  at  60c.  it  is  $1.84;  or  with  labor  at  50c.  it  is 
$2;  or  with  labor  at  40c.  it  is  $2.16. 

If  the  $3.50  paint  lasts  6  years,  the  values  of  the 
4-year  paint  become  32c.,  77c.,  $1  and  $1.27.  The 
4-year  paint  would  have  to  be  given  away  if  the  $3.50 
paint  lasts  61  years  on  the  75-c.  labor  basis,  or  6.9 
years  on  the  60c.  basis,  or  7J  years  on  the  50c.  basis, 
or  81  years  on  the  40c.  basis. 


Simple  Support  for  Trestle  Legs 
While  Replacing  Footings 

By  Donald  G.  Coombs 

Office  Engineer,  Braden  Copper  Co.,  Rancagua,  Chile 

SIMPLE  supports  for  the  legs  of  a  high  trestle,  while 
renewing  the  concrete  footings,  are  indicated  by  the 
accompanying  drawings.  The  trestle  was  1,034  ft.  long 
and  168  ft.  high  over  the  river.  Because  of  a  land  slide 
the  piers  for  about  twelve  bents  were  dropped  from 
6  to  16  in.  and  moved  laterally  as  much  as  24  in.  The 
piers  were  about  6  ft.  square  at  the  base  and  3  to  3J  ft. 
high,  and  to  remove  them  and  sink  new  footings  to  more 
firm  ground  entailed  supporting  the  legs  of  the  trestle 
bents  in  a  safe  manner  without  interfering  with  the 
progress  of  the  excavation,  etc.  The  sketch  shows  the 
method.  But  one  bent  was  worked  on  at  a  time  as  a 
matter  of  safety,  and  the  clamp  shown  was  attached  just 
below  the  second  row  of  horizontal  bracing.  The  trestle 
timbers  were  of  Douglas  fir,  so  that  when  the  bolts  were 
tightened  the  knobs  on  the  plates  bit  into  the  timber 
sufficiently  to  prevent  slipping.     By  means  of  wedges 


the  posts  were  raised  the  few  inches  necessary  to  level 
the  trestle  and  by  being  placed  in  the  same  plane  as 
the  batter  posts  no  distortion  occurred.  With  this 
device  two  carpenters  and  a  few  laborers  took  out  the 
old  piers  from  one  side  of  twelve  bents;  excavated 
several  feet  for  and  poured  new  piers,  and  realigned  the 
trestle  at  a  cost  of  20  per  cent  of  the  estimate. 

The  work  was  done  under  the  direct  supervision  of 
Dave  Dupuis,  general  foreman,  and  the  clamp  and 
method  were  his  idea.    The  writer  was  office  engineer. 


Front     Elevatiun 
CL.UIP  SUPPORT  FOR  TRESTLE  LEG  BEING   REPAIRED 


(Not   to  Scale) 


The  Camp  Commissary 

SOMETIMES  we  feel  that  the  last  has  been  said  on 
the  camp  commissary — not  that  camp  commissaries 
cannot  be  improved  but  that  we  all  know  how  they 
should  be  run  if  even  the  practice  is  not  up  to  the 
theory.  Yet  an  old  hand  in  watching  camp  commis- 
.saries  sends  us  the  following  comment: 

"Napoleon  said  that  an  army  'marches  on  its 
stomach,'  but  even  with  a  policy  that  places  the  im- 
portance of  commissary  as  high  as  that  it  is  doubtful 
if  one  of  Napoleon's  best  mess  sergeants  could  hold 
the  job  of  supervising  commissary  in  a  modern  con- 
struction camp.  In  military  life  court  martial  threatens 
the  deserter.  The  modern  laborer  indulges  a  tempera- 
mental disposition  and  on  the  slightest  provocation  is 
ready  to  draw  his  'time'  and  move  on. 

"The  average  quality  of  food  served  in  construction 
camps  has  materially  improved  in  recent  years.  The 
experienced  contractor  now  regards  it  as  necessary  to 
hire  capable  chefs,  expensive  though  they  are,  keep 
them  well  supplied  with  the  best  materials  and  sell 
the  resulting  high  quality  food  to  the  men  below  cost- — 
below  a  cost  figured  on  wholesale  prices.  Costs  are  kept 
down  because  beef  often  is  delivered  on  the  hoof  and 
butchered  at  the  camps;  other  supplies  are  bought  in 
carload  lots.  Meals  such  as  are  provided  in  these  camps, 
when  furnished  to  individuals  by  restaurants  or  board- 
ing houses,  have  to  be  sold  at  a  price  that  will  cover 
high  overhead  waste,  due  to  uncertain  patronage,  and 
a  profit  on  the  cost  of  food  bought  and  prepared  in  a 
more  expensive  way.  In  fact,  camp  fare  is  often  very 
much  better  than  what  the  men  get  when  in  tovra. 

"If  camp  fare  is  not  excellent  the  contractor  suffers 
from  a  high  labor  turnover.  He  soon  learns  just  what 
he  cannot  afford  to  do  in  kitchen  economies.  On  the 
other  hand,  where  the  food  is  regularly  kept  up  to  a 
creditable  standard  the  men  readily  fall  into  the  habit 
of  taking  its  good  quality  and  low  cost  to  them  as  a 
matter  of  course.  They  easily  find  other  matters 
to  grumble  about.  In  such  camps,  if  a  considerable 
percentage  of  the  men  speak  the  same  language,  it 
might  be  good  policy  to  detail  one  of  the  'mess  ser- 
geants' to  prepare  and  post  from  week  to  week  bulle- 
tins on  the  variety,  particular  kind  or  amount  of  food- 
stuffs received  or  to  be  received.  These  bulletins  could 
give  the  name  of  the  officer  in  the  camp  authorized  to 
receive  complaints  about  food  and  could  occasionally 
show,  by  comparison  of  cost  or  otherwise,  the  advan- 
tages offered  the  men. 
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Engineering  Council  Activities 
Transferred  to  New  Body 

Beginning  Jan.  3,  activities  of  Engi- 
neering Council  and  the  Engineering 
Societies  Sei-vice  (employment)  Bureau 
were  transferred  to  the  American  En- 
gineering Council,  of  the  Federated 
American  Engineering  Societies.  The 
American  Engineering  Council  now  has 
an  office  in  Washington  at  the  Mc- 
Lachlen  Building,  10th  and  G  Sts.,  with 
A.  C.  Oliphant  as  acting  assistant  sec- 
retary in  charge.  This  office  is  avail- 
able for  the  member  societies  of  En- 
gineering Council.  The  service  bureau 
is  being  maintained  in  the  Engineering 
Societies  Building,  29  West  39th  St., 
New  York  City,  with  Walter  V.  Brown 
in  charge. 

Temporary  Management  Committee 

Pending  the  development  of  a  more 
permanent  organization  which  may  di- 
rect this  activity  of  the  American  En- 
gineering Council  and  which  has  had 
such  a  close  relationship  with  the  sec- 
retarial responsibilities  of  the  member 
societies  of  the  Federated  American 
Engineering  Societies,  the  secretaries 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  the 
American  Society  of  Mechanical  Engi- 
neers and  the  American  Institute  of 
Electrical  Engineers  have  been  re- 
quested to  act  as  a  committee  on  man- 
agement to  conduct  the  service  bureau 
until  such  time  as  a  permanent  organ- 
ization under  the  American  Engineer- 
ing Council  can  be  effected. 

The  committee  on  procedure  of  the 
executive  board  of  the  American  Engi- 
neering Council,  voting  to  take  over  the 
employment  service,  specified  that  the 
applicants  should  be  arranged  in  two 
groups:  First,  "preferred,"  those  who 
are  members  of  member  societies  of  the 
Federated  American  Engineering  So- 
cieties; and,  second,  "ordinary,"  all 
others. 

As  a  means  of  comunicating  with  the 
secretaries  of  the  member  .societies  of 
the  federation,  a  bulletin  listing  posi- 
tions open  will  be  regularly  issued. 

The  following  committees  of  the  for- 
mer Engineering  Council  have  been  in- 
vited to  act  as  committees  of  the  Ameri- 
can Engineering  Council :  Classification 
and  Compensation  of  Engineers;  Co- 
operation with  American  Institute  of 
Architects;  National  Board  for  Juris- 
dictional Awards  in  Building  Industry; 
National  Service  Department;  New 
York  State  Government  Reorganiza- 
tion; Patents  Committee;  Payment  for 
Estimating;  Ru-ssian-American  Com- 
mittee; Types  of  Government  Con- 
tracts. 


Engineer  Made  New  York's 
Superintendent  of  Works 

Governor  Miller,  the  new  Governor 
of  New  York,  has  appointed  Charles  L. 
Cadle,  chief  engineer  of  the  Rochester 
Lines  of  the  New  York  State  Rys.,  as 
Superintendent  of  Public  Works — in 
which  capacity  among  other  things  he 
will  have  charge  of  the  operation  of 
the  New  York  State  Barge  Canal. 
Prior  to  Nov.,  1917,  Mr.  Cadle  was 
electrical  engineer  of  the  Rochester 
Lines,  Rochester,  coming  to  Rochester 
from  Cleveland,  Ohio,  where  he  had 
been  for  two  years  chairman  of  the 
Electric  Railway  Improvement  Co.  He 
has  served  as  a  member  and  also  chair- 
man of  the  Power  Distribution  Com- 
mittee of  the  American  Electric  Rail- 
way Engineering  Association,  and  has 
acted  as  chairman  of  the  committee  of 
the  Engineering  Association  to  confer 
with  the  Bureau  of  Standards  on  the 
Electrical   Safety   Code. 


J.  Waldo  Smith  Advises  Water 
Board  for  San  Francisco 

When  the  people  of  San  Francisco 
are  asked  to  vote  next  February  on 
the  proposed  purchase  of  the  Spring 
Valley  water  system,  as  announced  in 
the  Engineering  News-Record,  Dec.  9, 
1920,  p.  1157,  it  is  planned  to  include 
in  the  measure  provision  for  a  water 
board.  The  suggestion  that  such  a 
board  be  formed  came  from  J.  Waldo 
Smith,  chief  engineer  of  the  Board  of 
Water  Supply  of  New  York  City,  while 
in  San  Francisco  reporting  on  the 
Spring  Valley  Water  Co.  properties  for 
the  local  Chamber  of  Commerce. 

As  tentativel.v  proposed  by  the  city 
attorney  there  would  be  a  paid  water 
commission  of  three  members  holding 
office  for  six  years,  whose  duties  would 
be  to  determine  water  rates,  make  col- 
lections and  make  all  repairs  and  minor 
extensions.  The  board  would  have  its 
own  staff  of  engineers  and  would  handle 
all  repair  and  construction  work  cost- 
ing less  than  $2,500.  Larger  jobs  would 
be  contracted.  The  construction  of  the 
Hetch  Hctchy  project  would  remain 
under  the  direction  of  the  city  engi- 
neer, but  when  that  work  is  completed 
the  board  would  take  over  its  operation 
as  well  as  that  of  the  Hetch  Hetchy 
electrical  power  system. 


A.  I.  E.  E.  Convention 

The  seventh  midwinter  convention  of 
the  American  Institute  of  Electrical 
Engineers  will  be  held  in  Now  York 
City,  Feb.  16-18,  in  the  Engineering 
Societies'  Building,  33  West  39th  St. 

The  convention  will  include  six  tech- 
nical sessions  and  visits  of  inspection. 


Details  of  Am.  Soc.  C.  E.  Annual 
Meeting  Announced 

The  sixty-eighth  annual  meeting  of 
the  American  Society  of  Civil  Engi- 
neers will  be  called  to  order  at  10  a.  m. 
Wednesday,  Jan.  19,  in  the  auditorium 
of  the  Engineering  Societies'  Building, 
33  West  39th  Street,  New  YorK  uity. 
The  fir.st  session  will  be  a  business 
meeting  devoted  to  the  presentation  of 
annual  reports,  election  of  new  officers, 
appointment  of  nominating  committee, 
reports  of  special  committees  and  a  dis- 
cussion of  proposed  amendments  to  the 
constitution. 

For  the  afternoon  of  Jan.  19  five 
excursions  have  been  arranged  in  case 
the  business  meeting  does  not  continue 
throughout  the  afternoon.  In  the  eve- 
ning the  president's  reception  and  dance 
will  be  held  at  Delmonico's,  44th  Street 
and  Fifth  Avenue. 

The  morning  and  afternoon  of  Jan. 
20  will  be  devoted  to  an  inspection  trip 
covering  a  variety  of  industrial  activi- 
ties in  or  near  New  York.  Motor  buses 
will  leave  the  Engineering  Societies 
Building  at  9:45  a.m.  sharp.  At  12:30 
p  m.  the  members  and  guests  will  be 
entertained  at  luncheon  by  the  Metro- 
politan Life  Insurance  Co.,  after  which 
there  will  be  an  address  on  "Human 
Engineering  and  Industrial  Group  Life 
Insurance"  by  Haley  Fiske,  president 
of  the  company.  At  the  conclusion  of 
this  address  there  will  be  an  inspection 
of  the  building,  including  a  trip  to  the 
650-ft.  tower. 

At  8:30  p.m.  in  the  auditorium  of 
the  Engineering  Societies  Building 
there  will  be  an  address  by  a  man  of 
national  prominence  on  "The  Engineer, 
His  Future  and  Relation  to  the  Eco- 
nomic Life  of  America,"  followed  by 
the  usual  informal  smoker. 

The  committee  on  arrangements  con- 
sists of  J.  P.  H.  Perry,  chairman,  Rob- 
ert Ridgway,  Ralph  R.  Rumery,  George 
D.  Snyder,  and  Herbert  S.  Crocker. 


Winter  Halts  Efforts  to  Salvage 
Concrete  Steamer  "Polias" 

On  account  of  heavy  winter  weather 
the  attempt  to  get  the  concrete  steamer 
"Polias"  off  of  the  rocks  at  Old  Cilley 
Ledge,  near  the  southwestern  entrance 
of  Penobscot  Bay,  Me.,  has  been  aban- 
doned, although  it  is  announced  by 
Ai^ronautical  Equipment,  Inc.,  the  com- 
pany to  which  the  IT.  S.  Shipping 
Board  awarded  the  contract  to  salvage 
the  vessel  that  hope  of  floating  her 
has  not  hern  entirely  abandoned.  In- 
spection of  the  ship  will  be  made  in 
the  spring  and  if  conditions  then  ap- 
pear as  good  as  they  were  this  sum- 
mer the  efforts  to  float  the  ship  will 
bo  renewed. 
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Engineers  to  Advise  on  New  City 
Charter  for  Nashville 

The  Nashville  Engineering  Associa- 
tion has  appointed  a  committee  of  engi- 
neers to  co-operate  with  attorneys  who 
are  to  frame  a  new  city  charter  for 
Nashville,  Tenn.  Besides  W.  T.  Young, 
chairman,  the  committee  members  are: 
Hunter  McDonald,  C.  S.  Brown,  B.  H. 
Klyce,  H.  C.  Hibbs,  W.  F.  Creighton 
and  T.  L.  Herbert. 


Kansas  Society  Holds  Annual 
Convention 

Laws  making  the  registration  of 
engineers  compulsory  will  be  intro- 
duced in  the  Kansas  Legislature  at  the 
coming  session  as  a  result  of  efforts  by 
the  Kansas  Engineering  Society.  A 
legislative  committee  was  appointed  at 
the  closing  session  of  the  society's  thir- 
teenth annual  convention,  which  was 
held  at  Topeka,  Dec.  16  and  17. 

Interest  in  the  problems  confronting 
the  profession  brought  out  an  attend- 
ance of  125  engineers.  That  the  engi- 
neering profession  is  as  important  to 
the  state's  progress  as  any  other  was 
the  declaration  of  resolutions  adopted. 

Chancellor  E.  H.  Lindley,  of  the  Uni- 
versity of  Kansas,  was  one  of  the  prin- 
cipal speakers;  his  subject  was  "Human 
Engineering."  P.  F.  Walker,  dean  of 
the  school  of  engineering  at  Kansas 
University,  explained  in  detail  the  in- 
dustrial survey  which  is  being  made  in 
the  state.  The  survey  is  intended  to 
show  what  community  is  in  need  of 
certain  industries  or  what  industry  can 
thrive  best  in  certain  communities. 

The  society  also  voted  its  co-opera- 
tion with  the  state  chamber  of  com- 
merce, local  chambers  of  commerce 
and  with  the  state  board  of  health. 

In  addition  to  a  report  on  sewage 
made  by  F.  M.  Veatch,  the  members  lis- 
tened to  and  afterward  discussed  re- 
ports from  various  other  committees. 

H.  S.  McFadden,  Topeka,  reported  on 
highways;  D.  L.  Hammond,  masonry 
and  concrete;  W.  E.  Baldry  and  P.  L. 
Brockway,  on  the  use  of  paving  mate- 
rials; L.  E.  Conrad,  on  surveys,  and 
C.  A.  Haskins,  on  water-works. 

"Bridge  Development  in  Kansas"  was 
the  subject  of  a  paper  read  by  F.  W. 
Epps,  of  the  State  Highway  Depart- 
ment. 

Plans  for  organizing  a  Kansas  sec- 
tion of  the  American  Society  of  Civil 
Engineers  were  begun  at  a  luncheon 
of  the  members  of  the  national  society 
attending  the  state  convention.  A  com- 
mittee appointed  to  perfect  the  organ- 
ization includes  Lloyd  B.  Smith,  W.  E. 
Baldry  and  L.  R.  Tillotson,  all  of 
Topeka. 

The  new  officers  elected  were:  Dean 
P.  F.  Walker,  Kansas  University, 
Lawrence,  president;  Lloyd  B.  Smith, 
Topeka,  vice-president;  J.  M.  Averill, 
Topeka,  secretary;  J.  W.  Mavity,  Well- 
ington, A.  E.  Noble,  Norton,  members 
state  engineering  council;  Lloyd  B. 
Smith,  member  of  the  American  Engi- 
neering Council. 


Survey  of  Government  Depart- 
ments Authorized  by 
New  Law 

The  Smoot-Reavis  resolution  provid- 
ing for  a  survey  of  the  executive  de- 
partments of  the  Federal  government 
has  become  a  law  without  the  signa- 
ture of  the  President.  The  statutory 
ten-day  period  passed  without  the 
measure  having  been  vetoed  and  it  be- 
came a  law  automatically.  An  inci- 
dent of  the  legislation  was  the  loss  of 
the  bill  in  the  White  House  offices. 

Opinion  is  divided  as  to  whether  the 
President  would  have  vetoed  the  meas- 
ure had  it  been  brought  to  his  atten- 
tion. A  joint  congressional  committee 
will  be  organized  under  the  bill.  It  is 
expected  that  Senator  Smoot,  of  Utah, 
will  head  the  committee.  The  bill  pro- 
vides for  the  employment  of  a  repre- 
sentative of  the  committee  to  take 
charge  of  the  immediate  direction  of 
the  survey  which  is  to  be  made. 


Advises  $18,000,000  Water-Works 
Extensions  for  Kansas  City 

The  board  of  review,  appointed  on 
recommendation  of  George  W.  Fuller, 
of  Fuller  &  McClintock,  consulting 
engineers.  New  York  City,  to  consider 
the  report  of  the  latter  on  needed 
water-works  improvements  for  Kansas 
City,  Mo.  {Engineering  News-Record, 
Oct.  28,  1920,  p.  865)  has  made  a  re- 
port advising  a  water-works  bond  is- 
sue of  not  over  $18,000,000  to  be  en- 
trusted to  a  non-partisan  l)oard  of  not 
less  than  four  members  selected  with 
a  view  to  their  fitness,  the  board  to  be 
guided  by  competent  engineers.  The 
Board  of  Review,  consisting  of  Wyn- 
koop  Kiersted,  chairman;  Clinton  S. 
Burns,  of  Bums  &  McDonnell;  George 
A.  Johnson,  of  Johnson  &  Bern- 
ham;  Alexander  Maitland,  Jr.,  and 
John  Prince,  advises:  An  intake, 
pumps  and  purification  works  on  the 
Missouri  River,  near  the  Platte-Clay 
County  line  in  Missouri;  a  new  high- 
service  pumping  station  on  Nicholas 
Ave.;  pressure  tunnels  from  the  new 
river  station  to  the  present  Turkey 
Creek  high-service  pumping  plant  and 
to  the  proposed  new  high-lift  station 
in  the  East  Basin.  The  board's  report 
has  been  approved  by  George  W. 
Fuller,  of  Fuller  &  McClintock  and  is 
said  to  meet  with  approval  of  the 
Mayor  and  the  Fire  and  Water  Board. 


New  York  Section  of  Civil  Engi- 
neers Advances  Meeting  Date 

Normally  the  New  York  Section  of 
the  American  Society  of  Civil  Engineers 
meets  on  the  third  Wednesday.  Be- 
cause of  the  annual  meeting  of  the  so- 
ciety, however,  the  next  meeting  of  the 
section  will  be  held  Jan.  12.  This  date 
was  also  announced  in  the  original 
program  and  special  attention  was 
called  to  it  because  it  does  not  follow 
the  usual  rule  of  the  third  Wednesday 
meetings.  The  subject  to  be  discussed 
is  "Water  Supply  and  Sanitation." 


Lethbridge  To  Have  City  Manager 

A  change  from  the  commission  to  the 
commission-manager  plan  of  govern- 
ment was  authorized  on  Dec.  14  by  the 
voters  of  Lethbridge,  Alberta,  Canada. 


Highway  Education  Committee 
Appoints  Director 

C.  J.  Tilden,  professor  of  engineer- 
ing mechanics  at  Yale  University,  has 
been  granted  leave  of  absence  for  a  year 
to  accept  the  position  of  director  of  the 
highway  and  highway  transport  edu- 
cation committee,  of  which  Dr.  P.  P. 
Claxton,  United  States  Commissioner 
of  Education,  is  chairman.  The  com- 
mittee, which  was  formed  last  May  at 
the  invitation  of  the  Commissioner  of 
Education,  in  addition  to  Dr.  Claxton, 
includes  Thomas  H.  McDonald,  chief  of 
the  U.  S.  Bureau  of  Public  Roads;  Col. 
Mason  M.  Patrick,  Corps  of  Engineers, 
U.  S.  A.;  Roy  D.  Chapin,  president  of 
the  Hudson  Motor  Car  Co.;  W.  S. 
Keller,  president,  American  Association 
of  State  Highway  Officials;  H.  S.  Fire- 
stone, of  the  Firestone  Tire  Co.;  Dean 
Bishop,  of  the  University  of  Rttts- 
burgh,  and  Prof.  Tilden. 

The  work  planned  by  the  committee 
includes  the  compilation  of  economic, 
scientific  and  engineering  data  relative 
to  highway  consti-uction  and  highway 
transport,  and  the  distribution  of  these 
data  to  educational  institutions. 


Agree  on  $100,000,000  for 
Federal  Aid  Roads 

As  a  result  of  an  executive  meeting 
of  the  roads  committee  of  the  House  of 
Representatives  at  Washington,  D.  C, 
it  was  announced  on  Dec.  22  that  Re- 
publican leaders  have  agreed  upon  an 
appropriation  of  $100,000,000  for  fed- 
eral-aid roadwork.  This  money,  it  is 
understood,  will  be  appropriated  on  the 
same  basis  as  previous  federal-aid 
funds;  that  is,  the  amounts  vrill  have  to 
be  matched  by  an  equal  sum  appro- 
priated by  the  states  and  the  funds 
are  to  be  distributed  on  both  a  popula- 
tion and  area  ratio.  If  the  following 
three  years  are  provided  for  on  the 
same  basis,  this  appropriation  will  per- 
mit of  the  execution  of  road  develop- 
ment work  as  planned  in  the  Chamber- 
lain bill. 

Connecticut  Plans  Increase   in 
Motor  Vehicle  License  Tax 

According  to  a  recent  announcement 
made  by  the  motor  vehicle  commis- 
sioner of  Connecticut,  complete  revision 
of  auto  registration  fees  is  planned. 
It  is  possible  that  the  revised  schedule 
will  be  placed  before  the  legislature 
early  in  its  session  which  begins  Jan.  5. 
Essential  points  in  the  revised  schedule 
include  an  increase  in  all  registration 
fees  so  that  the  total  collected  will  be 
approximately  $3,000,000  per  year  in- 
stead of  $1,800,000,  the  total  for  the 
fiscal  year  ending  June  30,  1920.  A 
new  rating  for  passenger  cars  on  the 
basis  of  horsepower  and  speed  is  con- 
templated. 
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With  the  death  last  week  of  Paul  L. 
Wolfel,  chief  engineer  of  the  McClintic- 
Marshall  Co.,  of  Pittsburgh,  one  of  the 
foremost  bridge  engineers  of  the  day 
passed  away.  He  died  at  Philadelphia 
on  Dec.  28,  after  an  illness  of  several 
months. 

Born  in  Dresden,  Saxony,  on  April 
19,  1861,  Paul  Ludwig  Wolfel  studied 
civil  engineering  at  the  Dresden  Poly- 
technikum,  graduating  in  1885.  Two 
years  after  graduation  he  came  to  the 
United  States.  Here  he  met  C.  C. 
Schneider,  chief  engineer  of  the  Pen- 
coyd  Iron  Works  (A.  &  P.  Roberts 
Co.),  and  entered  the  bridge  and  con- 
struction department  of  that  company. 

In  1890  Mr.  Wolfel  became  assistant 
chief  engineer  of  Pencoyd,  and  he  oc- 
cupied this  position  until  the  company 
was  merged  in  the  American  Bridge 
Co.,  ten  years  later.  One  of  the  policies 
which  he  put  into  practice  during  this 
period  and  consistently  adhered  to  in 
his  later  life  was  the  development  of 
young  men  who  came  under  his  direc- 
tion. The  apprentice  course  offered  in 
the  Pencoyd  drafting  room  produced 
many  engineers  who  credit  their  suc- 
cess to  his  early  guidance.  His  in- 
terest in  his  fellows  also  revealed  it- 
self in  many  other  ways,  as  in  his  be- 
coming one  of  the  founders  and  prin- 
cipal supporters  of  the  Pencoyd  Club. 
The  important  engineering  works  with 
whose  design  and  construction  he  was 
connected  during  these  ten  years  in- 
clude the  Pennsylvania  R.R.  bridge  over 
the  Delaware  River  at  Delair,  Penn., 
and  the  Atbara  bridge  in  the  Sudan,  the 
latter  erected  by  Pencoyd  with  its  own 
forces. 

Upon  the  formation  of  the  American 
Bridge  Co.  in  1900  Mr.  Wolfel  was 
made  chief  engineer,  Mr.  Schneider  be- 
coming vice  president  in  charge  of  en- 
gineering. In  1905,  after  a  period  of  ill 
health,  he  became  consulting  engineer 
to  the  company,  remaining  in  this  posi- 
tion until  June  30,  1908,  when  he  re- 
signed to  assume  the  duties  of  chief 
engineer  of  the  McClintic-Marshall  Co. 
Marshall  Williams,  assistant  to  the 
president  of  the  American  Bridge  Co., 
writes,  "Mr.  Wolfel's  active  connection 
with  the  Pencoyd  Iron  Works  and  the 
American  Bridge  Co.  was  ever  signal- 
ized by  a  high  type  of  intelligent  admin- 
istration. He  was  thorough  in  re- 
search, careful  in  analysis,  honest  in 
execution,  fair-minded  toward  his  col- 
leagues, and  evinced  a  brotherly  in- 
terest in  the  men  who  served  under 
him.  As  consulting  engineer  for  the 
American  Bridge  Co.  his  outstanding 
work  was  done  in  connection  with  the 
company's  part  in  the  reconstruction 
of  San  Francisco. 

Mr.  Wolfel  became  chief  engineer  of 
the  McClintic-Marshall  Co.  at  the  time 
of  the  construction  of  the  Ohio  River 
bridge  at  Beaver,  Penn.,  for  the  Pitts-, 
burgh  &  Lake  Erie  R.R.,  of  the  New 
York  Central  Lines.     This  great  struc- 


ture was  the  first  large  cantilever  to 
be  built  after  the  disaster  to  the  first 
Quebec  bridge,  and  unusual  care  was 
given  to  its  design,  fabrication  and 
erection.  Because  of  its  magnitude  and 
can-ying  capacity,  unusual  study  was 
given  to  perfecting  its  details  of  con- 
struction, in  which  work  Mr.  Wolfel's 
experience  and  clearsighted  construc- 
tive ability  were  invaluable.  The  Bea- 
ver bridge  as  a  result  marked  a  distinct 
advance  in  bi'idge  engineering. 

In  the  fabrication  and  erection  of  the 
46  pairs  of  mitering  lock  gates  for  the 
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Panama  Canal,  the  largest  ever  con- 
structed, Mr.  Wolfel's  guidance  con- 
tributed to  the  successful  completion 
of  the  work  by  the  McClintic-Marshall 
Co.,  this  at  the  time  depresented  prob- 
ably the  largest  tonnage  of  structural 
steel  work  ever  contracted  for  at  one 
time. 

Among  the  great  bridges  constructed 
by  the  company  under  his  supervision 
were  the  viaducts  and  various  cross- 
ings of  the  New  York  Connecting  R.  R. 
(Hell  Gate  line)  on  Long  Island  and  in 
the  Bronx;  the  Fratt  bridge  over  the 
Missouri  River  at  Kansas  City,  and  the 
Sciotovilie  bridge  of  the  Chesapeake  & 
Ohio  Northern  Ry.  over  the  Ohio.  He 
was  called  as  a  consulting  expert  by 
the  board  of  engineers  appointed  to 
decide  on  the  type  of  construction  of 
the  second  Quebec  bridge  over  the  St. 
Lawrence  River. 

Mr.  Wolfel's  work  ever  expressed  his 
desire  for  the  advancement  of  the  art 
of  steel  bridge  construction  in  excel- 
lence and  stability.  He  enjoyed  the 
confidence  of  the  engineering  profession 
to  an  unusual  degree.  Whatever  was 
placed  in  his  hands  was  treated  with 
care,  thorouKhne8.s  and  absolute  inte- 
grity of  purpose  lo  achieve  the  best 
possible  result.  In  his  relations  with 
younger  men  he  pointed  the  way  to  a 
fixed  aim  f'lr  reliable  work  and  a  high 
professional  standard. 


Hoover  Represents  Engineers 
on  Commerce  Committee 

American  participation  in  the  Inter- 
national Chamber  of  Commerce  became 
fully  organized  last  week  with  the  ap- 
pointment of  an  American  committee 
composed  of  57  of  the  leading  business 
men  of  the  country.  The  engineering 
interests  are  represented  by  Herbert 
C.  Hoover,  president  of  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies. 


Want  State  Engineer  for  Indiana 
Drainage 

The  Indiana  Department  of  Consei'- 
vation  will  request  the  legislature  to 
appropriate  $30,000  for  the  mainten- 
ance of  a  state  engineer  and  staff  to 
supervise  drainage  and  similar  work  in 
Indiana.  The  engineer  would  be  re- 
quired to  provide  information  and  to 
advise  courts  and  county  commissioners 
in  regard  to  drainage  projects  and  re- 
clamation work.  A  bill  has  been  pre- 
pared to  create  the  state  division  of 
engineering  as  a  part  of  the  conser- 
vation department. 


Automotive  Engineers  Announce 
Higliway  Session 

At  its  annual  meeting  in  the  En- 
gineering Societies  Building  in  New 
Yoi'k  City  next  week  the  Society  of 
-Automotive  Engineers  on  Jan.  13  will 
inaugurate  a  "Highway  Session"  as  the 
first  step  toward  co-operation  between 
the  automotive  and  the  civil  engineer 
in  the  solution  of  the  highway  problem. 
The  program  includes  the  following 
papers:  "Government  Highway  Re- 
search," by  A.  T.  Goldbeck,  U.  S.  Bur- 
eau of  Public  Roads;  "Variable  Factors 
that  Influence  Highway  Design,"  by  H. 
Eltinge  Breed,  consulting  engineer;  and 
"Automobile   Roads,"   by   W.   E.   Will- 


Licensing  Bill  in  Tennessee 

At  a  joint  dinner  of  the  Memphis 
Chapter  of  the  American  Association  of 
Engineers  and  the  Memphis  Engineers' 
Club  on  Dec.  20,  given  in  honor  of  a 
delegation  of  state  legislators,  the  law- 
makers were  informed  of  the  contents 
of  two  bills  prepared  for  introduction 
before  the  recent  session  of  the  legis- 
lature. One  provides  for  a  department 
of  sanitary  engineering  in  the  state 
board  of  health  and  the  other  for  the 
licensing  of  engineers  and  architects. 
Several  prominent  engineers  and  archi- 
tects spoke  in  favor  of  both  bills. 


River  and  Drainage  Conference 

A  joint  conference  of  the  Mississippi 
Valley  Association  and  the  National 
Drainage  Congress  is  to  be  held  Jan.  I'.l 
iind  20  at  the  Harrington  Motel,  Wash- 
ington, I).  C,  to  discuss  means  of 
promoting  river  regulations,  flood  eon 
trol,  hyilro-electric  development  and 
drainage  of  swamp  land.s.  It  is 
planned  also  lo  take  up  these  subjects 
with  congressional  coniniitteeH  and  de- 
partment heads. 
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Cemen*  Producers  and  Employers' 
Association  Under  Fire 

In  winding  up  its  investigation  of 
the  housing  situation  in  New  York  City 
the  Lockwood  joint  legislative  commit- 
tee, which  ceased  to  exist  Jan.  1  upon 
the  expiration  of  the  1920  legislature, 
directed  its  attack  against  the  cement 
producers,  and  against  the  Building 
Trades  Employers  Association,  of  New 
York  City.  Terra  cotta  producers  were 
also  under  fire  from  the  committee's 
counsel,  Samuel  Untermyer,  evidence 
being  introduced  to  show  that  there 
was  an  interchange  of  information  in 
advance  of  bids  among  the  nine  mem- 
bers of  the  Eastern  Terra  Cotta  Asso- 
ciation. 

Though  the  Lockwood  committee 
ceased  to  exist,  it  is  probable  that  a 
similar  committee  will  be  authorized  by 
the  new  legislature,  inasmuch  as  the 
report  of  Mr.  Untermyer  indicates 
that  there  are  many  alleged  corrupt 
practices  in  the  building  industry  still 
to  be  brought  to  light.  It  is  possible, 
therefore,  with  favorable  action  for  the 
continuance  of  the  committee,  hearings 
will  again  be  resumed  toward  the  mid- 
dle of  January. 

Control  of  the  cement  field  and  price 
fixing  on  the  part  of  the  Cement  Man- 
ufacturers' Protective  Association,  an 
organization  of  nineteen  producers  with 
a  total  annual  output  of  approximately 
28,000,000  bbl.,  were  indicated  in  the 
testimony  given  before  the  committee. 
Testimony  was  also  given  to  the  effect 
that  the  association  employed  a  com- 
plex card  system  wherein  twenty-eight 
different  forms  were  used  and  which 
furnished  the  basis  for  an  alleged 
method  of  exchange  of  information 
among  association  members  as  well  as 
among  the  members  of  other  regional 
organizations.  In  addition,  it  was  testi- 
fied that  six  inspectors  were  employed 
to  determine  if  prospective  jobs  needed 
as  much  cement  as  dealers  had  ordered. 
In  accordance  with  contract  forms  sub- 
mitted by  manufacturers  to  dealers, 
the  latter  were  forced  to  return  all 
cement  in  excess  of  that  actually  used 
for  any  specific  job. 

Evidence  was  also  brought  out  that 
upon  a  quarterly  report  of  630  trans- 
actions, ending  Sept.  1,  1920,  in  Brook- 
lyn, it  appeared  that  in  each  of  the 
sales,  ranging  in  amount  from  200  bbl. 
to  55,000  bbl.  the  price  was  in  every 
case  $2. 65  a  barrel.  The  testimony  of 
the  manufacturers  was  to  the  effect 
that  cement  prices  were  uniform,  be- 
cause cement  is  a  standard  product. 

The  attack  upon  the  Building  Trades 
Employers  Association  was  directed 
against  Otto  M.  Eidlitz,  a  member  of 
the  board  of  governors  of  the  associ- 
ation, and  a  prominent  New  York 
builder.  The  committee's  counsel  in- 
troduced letters  and  minutes  of  the 
association  in  an  attempt  to  show  that 
as  a  result  of  the  organization's  close 
alliance  with  the  Building  Trades 
Council  it  dominated  the  building  in- 
dustry, forcing  subcontractors  and 
builders  in  general  to  seek  membership 
in  the  association  through   its  control 


(indirectly  through  the  Building 
Trades  Council)  over  the  supply  of 
labor.  The  association  drew  additional 
fire  from  the  committee's  counsel  be- 
cause of  its  failure  to  expel  from  the 
association  those  trade-association  mem- 
bers whose  alleged  corrupt  practices 
had  been  revealed  by  the  Lockwood 
committee. 

Sand  Dealers  Indicted  by 
Federal  Grand  Jury 

As  a  result  of  investigation  brought 
out  by  the  Lockwood  committee,  investi- 
gating housing  conditions  in  New  York 
City,  indictments  against  fifteen  firms 
and  individuals  alleged  to  have  been 
in  control  of  the  sand  and  gravel  situ- 
ation in  the  New  York  district  were 
returned  by  the  Federal  grand  jury 
Dec.  29.  Four  firms  and  eleven  indi- 
viduals are  included  in  those  indicted 
for  violation  of  the  Sherman  anti-trust 
law,  the  elimination  of  competition  and 
conspiracy  to  monopolize  the  trade  in 
a  certain  product. 

The  firms  named  ai'e:  the  Goodwin- 
Gallagher  Sand  and  Gravel  Corpora- 
tion, Manhattan  Sand  Co.,  Inc.,  Lenox 
Sand  and  Gravel  Co.,  Inc.,  and  the 
Colonial  Sand  and  Stone  Co.,  Inc.,  and 
various  individual  oflicers  of  these  com- 


Brindell,  Indicted  Labor  Leader, 
Refused  Change  of  Venue 

Robert  P.  Brindell,  president  of  the 
Building  Trades  Council,  New  York 
City,  and  seven  times  indicted  on 
charges  of  extortion  and  attempted  ex- 
tortion as  a  result  of  investigation 
brought  out  by  the  Lockwood  committee 
on  housing,  has  been  denied  a  change 
of  venue.  The  plea  entered  by  Brin- 
dell's  attorney,  on  which  he  sought  a 
change  of  venue,  was  based  upon  the 
claim  that  his  client  could  not  get  a 
fair  trial  in  New  York  county  because 
Judge  Mulqueen,  in  General  Session, 
had  referred  to  Brindell  as  a  felon. 


Bethlehem  Steel  Company 
Reduces  Wages 

A  general  reduction  in  wages  of 
from  10  to  20  per  cent  in  all  plants 
operated  by  the  Bethlehem  Steel  Co., 
Baltimore,  was  announced  Jan.  2  by  its 
general  manager.  The  decrease  is 
effective  Jan.  16.  Wages  of  common 
labor  will  be  reduced  the  full  20  per 
cent.  In  normal  times  the  company 
employs  from  5,000  to  6,000  men. 

Foreign  Firms  Invited  to  Bid  on 
Portugal  Port  Improvement 

About  $5,000,700  was  recently  made 
available  for  the  improvement  of  the 
port  of  Leixoes  (the  seaport  of  Oporto) 
Portugal,  says  Commerce  Reports. 
Work  is  to  be  begun  soon  and  the 
present  intention  is  to  invite  foreign 
bids,  contractors  to  iinance  the  work 
and  to  be  repaid  in  bonds  guaranteed 
by  port  receipts.  Further  information 
may  be  secured  from  the  U.  S.  con- 
sular office  at  Oporto. 


Cement  and  Hollow  Tile  Drop 
in  Price 

Cement  dealers  in  the  New  York  dis- 
trict announced  a  further  decrease  of 
.■^O  cents  per  barrel,  without  bags,  Jan. 
4.  The  drop  is  reported  to  be  the  re- 
sult of  keen  competitive  selling.  Hol- 
low tile  also  dropped  slightly,  as  an- 
nounced from  the  Perth  Amboy,  N.  J., 
plant,  the  same  day. 

Brick  on  Order  Only  41  Per  Cent 
of  That  in  Stock 

According  to  a  recent  digest  circu- 
lated by  the  Common  Brick  Manufac- 
turers' Association  of  America  reports 
received  from  134  brick  manufactvir- 
ers  in  ten  districts  indicate  that  on 
Dec.  1,  1920,  brick  orders  represented 
but  41.5  per  cent  of  brick  in  stock.  The 
total  production  of  the  134  firms  re- 
porting is  given  as  approximately  300,- 
000,000  brick  with  orders  for  123,000,- 
000.  The  digest  continues  to  say  that 
the  excess  of  175  000.000  brick  on  hand 
over  orders  would  not  be  serious  if 
there  were  any  demand,  but  this  sur- 
plus will  be  increased  rather  than 
diminished  during  the  next  three 
months,  as  the  small  proportion  of 
plants  operating  produce  more  than  the 
current  consumption. 

A  slight  reduction  in  price  is  noted, 
averaging  about  $2  per  thousand  in 
the  localities  where  lower  coal  prices 
have  taken  effect.  In  all  other  sec- 
tions the  price  at  plant  remains  the 
same  as  of  Nov.  1. 


New  York  State  Builders  to  Hold 
Convention  in  February 

The  twenty-fifth  annual  convention 
of  the  New  York  State  Association  of 
Builders  is  to  be  held  in  Rochester,  N. 
Y.,  Feb.  1  and  2,  1921.  Rochester  was 
chosen  as  the  meeting  place  and  the 
date  for  the  convention  was  fixed  at  a 
recent  meeting  of  the  officers'  confer- 
ence of  the  association  held  in  New 
York  City.  The  association,  through 
the  officers'  conference,  has  offered  its 
services  to  the  Lockwood  Joint  uogis- 
lative  Committee  which  is  investigating 
housing  conditions  in  New  York  City, 
a  special  committee  having  been  ap- 
pointed for  that  specific  purpose. 


Abandon  Large  Co-operative 
Office  Building  Project 

The  Weaver-Crawford  Corporation, 
New  York  City,  has  announced  that 
owing  to  the  continued  money  strin- 
gency and  the  sudden  curtailment  of 
business  expansion  it  had  not  received 
a  sufficient  number  of  subscriptions  to 
warrant  the  erection  of  the  Park- 
Madison  Building,  which  was  planned 
to  cover  three  blocks  in  the  Grand  Cen- 
tral Terminal  area,  announcement  of 
which  was  noted  in  Engineering  iVe?('S- 
Record,  Sept.  9,  1920.  As  its  option 
with  the  New  York  Central  R.R.  for 
the  blocks  on  which  the  building  was  to 
have  been  erected  expires  Jan.  11,  1921, 
it  was  not  thought  wise  to  proceed  wit> 
the  project. 
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Court  Forbids  Construction  of 
Seattle  Reservoir 

In  a  decision  handed  down  recently 
by  the  Superior  Court,  the  city  of 
Seattle,  Wash.,  was  enjoined  from  con- 
structing the  proposed  second  reservoir 
in  Volunteer  Park  as  an  adjunct  to  the 
city  water  system.  The  case  has  been 
bitterly  fought  in  the  courts,  suit  to 
restrain  the  city  having  been  brought 
by  a  group  of  Capitol  Hill  property 
owners  who  objected  to  the  construction 
on  the  ground  that  it  would  be  a  men- 
ace to  their  lives  and  property  and  de- 
stroy the  beauty  of  the  park.  The 
Capitol  Hill  district  contains  the  most 
expensive  and  choicest  residence  prop- 
erty in  the  city.  Hydraulic  engineers 
from  all  sections  of  the  country  were 
brought  to  testify  for  the  plaintiffs,  and 
the  city  also  spared  no  effort  to  obtain 
the  most  expert  testimony. 

Judge  Clay  Allen,  in  handing  down 
his  decision,  maintained  that  construc- 
tion of  the  proposed  reservoir  would 
ci-eate  in  the  minds  of  the  complainants 
fear  as  to  the  safety  of  their  homes 
and  that  the  project  would  become  in 
legal  effect  a  nuisance.  Much  of  the 
expert  testimony  related  to  the  prob- 
able amount  of  leakage  from  the  pro- 
posed reservoir. 

Shop  Council  Plan  for  Chicago 
Gas  Company 

According  to  a  recent  announcement 
made  by  the  Peoples  Gas  Light  & 
Coke  Co.,  of  Chicago,  a  "constitutional 
convention"  of  its  employees  is  to  be 
called  to  plan  a  system  of  co-operative 
management  dealing  with  questions  of 
pay,  hours,  rules,  working  conditions 
and  any  other  debatable  matter  aris- 
ing between  employer  and  employee. 
The  workers  soon  will  hold  a  depart- 
mental election  to  select  delegates  to 
the  convention  at  which  a  plan  will  be 
devised.  One  delegate  for  every  fifty 
employees  is  allowed,  the  management 
having  equal  representation  with  the 
employes  in  the  assembly.  The  plan 
at  first  is  to  be  offered  to  the  non- 
unionized  departments,  including  about 
2, .500  workers,  as  the  unionized  branches 
have  the  usual  contracts  with  the  com- 
pany. Later,  opportunity  will  be  given 
unionized  departments  to  join  in. 

American  Designed  Machinery  for 
Japanese  Dam 

A  commission  to  design  flood  and 
outlet  control  machinery  for  the  Uji 
River  dam  being  built  by  Japane.se 
power  interests  has  been  received  by 
F\  Teichman,  consulting  engineer,  Bo.s- 
ton,  Mass.  The  dam  will  have  a  spill- 
way crest  with  Taintor  gates  and  two 
(,ate  towers,  each  with  an  inner  12-ft. 
diameter  cylinder  gate  (service  gate) 
and  an  outer  cylindrical  emergency 
gate.  Both  gate  towers  will  discharge 
into  a  16-ft.  diameter  tunnel  that 
serves  as  a  bypass  during  the  lon.struc- 
tion  of  the  dam.  The  joint  capacity  of 
the  two  gate  towers  will  be  from  8,000 
to  10,000  cu.ft.  per  second.  The  water 
will  carry  sand. 


A.  G.  C.  Announces  Tentative 
Program  for  Convention 

According  to  a  tentative  program  re- 
cently announced  for  the  second  na- 
tional confei'ence  of  the  Associated 
General  Contractors  of  America,  to  be 
held  in  New  Orleans,  Jan.  25-27,  in- 
clusive, prominent  discussion  is  to  be 
given  industrial  issues  in  which  the 
contractor  is  especially   interested. 

The  morning  of  the  first  day  of  the 
meeting  will  be  taken  up  mostly  with 
routine.  In  the  afternoon  the  contrac- 
tors will  break  up  into  the  various  sec- 
tions: Building  contractors,  highway 
contractoi'S,  railroad  contractors  and 
public  works  contractors.  Special  ques- 
tions affecting  these  various  fields  which 
are  to  be  discussed  include  the  closed 
and  open  shop,  Federal  control  of  high- 
way construction,  the  rehabilitation  of 
the  railroads,  and  interpretntion  of  gov- 
ernment contracts.  On  Jan.  27  at  the 
morning  session  all  divisions  will  con- 
sider compensation  insurance.  Other 
topics  which  will  be  discussed  include 
housing,  cement,  railroad  contractors' 
costs  and  the  proposed  Federal  Depart- 
ment of  Public  Works.  Various  social 
features  have  been  provided  during  the 
convention. 


Denver  Contractors  to  Join 
with  A.  G.  C. 

Denver  contractors  and  engineers  re- 
cently organized  with  a  view  to  asso- 
ciating themselves  with  the  Associated 
General  Contractors  of  America.  The 
Denver  contractors  will  send  repi'esent- 
atives  to  the  New  Orleans  meeting  of 
the  association,  Jan.  25-27. 


Road  Contractors  in  West  Vir- 
ginia Form  Organization 

Road  contractors  from  various  sec- 
tions of  West  Virginia  and  Ohio  met 
in  Wheeling  Dec.  27  and  organized 
the  West  Virginia  Road  Building  Con- 
tractors Association.  Temporary  offi- 
cers elected  were:  J.  P.  Mumaw,  presi- 
dent, and  T.  J.  Bartrue,  secretary  and 
treasurer. 


Federal  Building  and  Housing 
Bureau  Proposed 

Senator  Calder,  of  New  York,  is  the 
author  of  a  recently  introduced  bill 
proposing  the  creation  of  a  bureau  of 
building  construction  and  housing  to  be 
incorporated  within  the  U.  S.  Depart- 
ment of  Commerce.  The  bureau  would 
function  as  a  clearing  house  for  all 
construction  information. 


U.  S.  Needs  1,250,000  Houses 
According  to  recent  estimates  made 
by  the  civic  development  department 
of  the  U.  S.  Chamber  of  Commerce 
there  exists  a  shortage  of  approximately 
1,2.')0,000  house.M  in  the  United  States. 
It  is  also  e.stimated  that  bul  70,000 
houses  were  built  in  the  United  State" 
during  19I!>.  while  an  even  smaller 
number  may  prove  to  have  bi-en  erected 
in   1920 


Hold  Up  Appropriation  for 
Wilson  Dam 

By  failing  to  include  in  the  sundry 
civil  bill  any  appropriation  for  the 
continuance  of  the  work  on  the  Wilson 
dam,  at  Muscle  Shoals,  on  the  Tennes- 
see River,  the  committee  on  appropria- 
tions of  the  House  of  Representatives 
has  precipitated  an  acrimonious  contro- 
versy which  promises  to  last  throughout 
the  session  and  may  prevent  the  pass- 
age of  the  entire  bill.  The  appropria- 
tion was  withheld  on  the  ground  that 
the  policy  of  the  government  with  re- 
gard to  this  development  has  not  been 
agreed  upon.  There  is  opposition  to 
the  proposed  operation  of  the  nitrate 
plants  at  Muscle  Shoals.  Those  favor- 
ing the  continuance  of  the  work  ant' 
the  operation  of  these  plants  wield 
much  influence  and  an  effort  will  be 
made  to  ovemde  the  committee  and 
provide  for  sufficient  funds  to  keep  the 
work  going. 

Aid  Skilhd  Help  in  Slack  Times. 
Says  Kansas  Court 

Employers  of  workmen  in  essential 
industries  in  Kansas  must  arrange  to 
take  care  of  skilled  and  faithful  em- 
ployees during  times  of  depression,  ac- 
cording to  a  recent  decision  by  the  Kan- 
sas Court  of  Industrial  Relations.  The 
decision  was  the  result  of  a  complaint 
brought  by  employees  against  the 
Topeka  flour  mills,  which  recently 
closed  down  to  about  half  capacity  as 
a  result  of  the  general  depression  in 
industry. 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICAN  SOt:iKTY  OF  CIVIL 
ENGINKEKS.  New  York  City, 
Jan.    19-20,    1921. 

AMERICAN  CONCRETE  INSTITUTE. 
Iletroit ;  Chicago,   Feb.   14-16. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS, WashinBton.  D  C. ;  New 
Orleans,     .Ian.     25-27. 

ENGINEERING  INSTITUTE  OF 
CANADA.  Montreal ;  Toronto.  Feb, 
1-3. 


The    Western    .Society    of    Engineers' 

Januai-y  program  schedules  ten  meet- 
ings, among  which  are  the  following: 
Jan.  10,  "Reducing  the  t'ost  of  Steel 
Buildings,"  by  R.  Fleming,  engineer, 
American  Bridge  Co.;  Jan.  12,  "Public 
Utility  Rates,"  by  A.  S.  B.  Little,  gas 
engineer,  Illinois  Public  Utilities  <'oni- 
mission;  Jan.  14,  "What  Labor  Expects 
of  the  Engineer,"  by  Thomas  R.  Preecc, 
vice-president.  Bricklayers',  Plasterers' 
and  Stone  Masons'  International  Union 
of  America;  Jan.  14.  "The  Tie  Supply 
<if    the    Future,"    by    .lohn    Foley,    for- 
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ester,  Pennsylvania  System;  Jan.  17, 
"Chicago  City  Water-Works,  Past,  Pres- 
ent and  Future,"  by  P.  S.  Combs,  city 
engineer.  On  Saturday  afternoon  Jan. 
8  the  Young  Men's  Forum  will  hear 
Samuel  H.  Moore,  director  of  welfare 
and  pensions,  Peoples  Gas  Light  &  Coke 
Co.,  on  "The  Engineer  from  the  Human 
Standpoint,"  and  on  Jan.  22  Harwood 
Frost,  president.  Brown  Portable  Con- 
veyor Co.,  will  speak  on  "Engineering 
Literature — How  to  Write — What  to 
Read." 

The  New  Jersey  State  Association  of 
County  Engineers  will  hold  its  annual 
meeting  at  the  Engineers'  Club,  Tren- 
ton, Jan.  25.  There  will  be  a  business 
meeting  and  election  of  officers  from 
11  to  12  a.m.  At  the  meeting  com- 
mencing at  2  p.m.  the  following  papers 
will  be  read:  "Bridges  for  New  Jersey 
Roads,"  by  Charles  A.  Meade,  bridge 
engineer.  New  Jersey  Highway  Depart- 
ment; "Some  Facts  Relating  to  Motor 
Vehicle  Registration,"  by  William  L. 
Dill,  commissioner  of  motor  vehicles; 
"Testing  and  Laboratory  Control  of 
Large  Highway  Contracts,"  by  R.  B. 
Gage,  chemical  engineer. 

The  New  England  Waterworks  Asso- 
ciation will  hold  its  annual  meeting  at 
the  Copley  Square  Hotel,  Boston,  Jan. 
12.  The  program  calls  for  the  annual 
address  of  the  president  and  for  reports 
from  fourteen  committees,  the  secretary 
and  other  officers  and  the  tellers  ap- 
pointed to  canvass  the  ballots  for  offi- 
cers for  1921.  Frank  J.  Gifford,  Ded- 
ham,  Mass.,  is  secretary. 

The  American  Concrete  Institute  an- 
nounces that  the  annual  meeting  will 
be  held  at  the  Auditorium  Hotel,  Chi- 
cago, Feb.  14-16.  The  secretary  of  the 
Institute  is  Harvey  Whipple,  New  Tele- 
graph Building,  Detroit,  Mich. 

The  Iowa  Engineering  Society  will 
hold  its  annual  meeting  Jan.  18,  19 
and  20  at  the  Chamberlain  Hotel,  Des 
Moines. 


Personal  Notes 


W.  H.  P  A  I  R  C  H  I  L  D,  formerly  city 
engineer  of  Gait,  Ont,  Canada,  has 
been  appointed  manager  of  the  Gait 
Public  Utilities  Commission. 

William  C.  Barber,  mayor  of 
Joliet,  111.,  has  accepted  the  city  man- 
agership of  Dayton,  Ohio,  at  a  salary 
of  $12,000  a  year,  succeeding  James  E. 
Barlow,  resigned. 

H.  T.  C  A  R  M  I  C  H  A  E  L,  for  the  past 
seven  years  managing  partner  of 
Mason  &  Hanger  Co.,  Lexington,  Ky., 
has  accepted  a  position  as  general 
superintendent,  Kentucky  Rock  Asphalt 
Co.,  Bowling  Green,  Ky.,  in  charge  of 
future  development  of  its  50,000-acre 
holdings. 

Clyde  T.  Morris  of  Ohio  State 
University  has  been  appointed  engineer 


on  the  building  of  the  university  sta- 
dium, which  will  seat  63,000  people  and 
will  cost  $1,000,000.  Charles  Evan 
Fowler,  New  York,  has  been  retained 
as  consulting  engineer  on  the  founda- 
tions and  river  improvement. 

Edward  S.  Clark,  who  has  been 
in  the  employ  of  the  city  of  Kalamazoo, 
Mich.,  for  more  than  13  years,  during 
which  time  he  has  had  charge  of  prac- 
tically all  branches  of  the  engineering 
department,  has  been  appointed  city 
engineer. 

Richard  D.  Parker,  chief  en- 
gineer of  the  Railroad  Commission  of 
Texas  from  1909  to  1920,  has  been  ap- 
pointed chief  engineer  of  the  gas  utili- 
ties division  of  the  commission. 

Louis  A.  Gueringer,  for  the 
past  three  years  assistant  engineer  of 
the  Railroad  Commission  of  Texas,  has 
been  appointed  chief  engineer.  He  was 
for  20  years  locating  and  constructing 
engineer  for  the  Frisco  and  other  trunk 
lines  in  Texas. 

James  P.  Hays,  formerly  field 
superintendent  in  the  Cleveland  dis- 
trict for  the  Austin  Co.,  has  been  pro- 
moted to  superintendent  of  this  district 
with  headquarters  in  Indianapolis. 

H.  L.  Newman  has  been  appointed 
maintenance  engineer  of  the  Pitts- 
burgh, Shawmut  &  Northern  R.R.  He 
has  been  with  this  road  since  1906, 
recently  in  charge  of  all  engineering, 
including  valuation  and  location. 

George  Cottingham,  Jr., 
formerly  roadmaster  Northern  Pacific 
Ry.,  with  headquarters  at  Carrington, 
N.  D.,  has  been  appointed  engineer 
maintenance  of  way.  Eastern  Division, 
Chicago,  Great  Western  R.R.,  with 
headquarters  at  Chicago. 

W.  A.  Hendry  has  been  appointed 
chief  water-works  engineer  of  Waterloo, 
Iowa. 

John  Storm  has  been  appointed 
engineer  of  the  water-works  plant  of 
the  Public  Service  Co.  at  Mattoon,  111. 

P.  Y.  K.  H  o  w  A  T,  civil  engineer, 
president  of  P.  Y.  K.  Howat,  Inc.,  en- 
gineers and  contractors  of  Annapolis, 
Md.,  has  recently  been  instrumental  in 
organizing  a  Rotary  Club  in  that  city. 
Mr.  Howat  was  elected  president; 
Henry  P.  Hopkins,  an  architect,  vice- 
president,  and  Walter  C.  Munroe,  an- 
other civil  engineer,  was  made  a  direc- 
tor. 

Melvin  E.  Hiet  has  accepted 
the  position  of  engineer  of  Nowata 
County,  Okla.,  in  addition  to  his  pres- 
ent position  of  engineer  for  Pawnee 
County. 

Philip  L.  Pratley  of  Mont- 
real, Canada,  has  been  awarded  the 
Telford  gold  medal  of  the  Institution 
of  Civil  Engineers  of  Great  Britain 
for  his  paper,  "The  Design  and  Erec- 
tion of  the  St.  John  Arch."  Mr.  Prat- 
ley is  at  present  in  charge  of  the  Mont- 


real office  opened  some  time  ago  by  the 
Department  of  Railways  and  Canals 
in  connection  with  the  Grand  Trunk 
arbitration. 

P.  J.  M  u  N  D  y  has  been  appointed 
city  manager  of  Radford,  Va. 

H.  L.  Wilson  has  been  appointed 
city  engineer  of  Johnstown,  Pa. 

J.  E.  H  u  B  E  R,  district  engineer, 
Illinois  Department  of  Public  Works 
and  Buildings,  Division  of  Highways, 
since  1913,  has  resigned  to  accept  a 
position  with  the  Western  Wheeled 
Scraper  Co.,  Aurora,  111. 

Thomas  F.  Kennedy,  civil, 
sanitary  and  mining  engineer,  has 
entered  private  practice  in  engineering, 
associating  with  J.  H.  Rittenhouse  & 
Son,  consulting  engineers,  with  offices 
at  Scranton,  Pa. 

A.  W.  A.  E  D  E  N,  for  five  years  as- 
sistant structural  engineer  with  West- 
inghouse.  Church,  Kerr  &  Co.,  Inc.,  has 
accepted  a  position  with  the  Harris 
Structural  Steel  Co.,  New  York. 


Obituary 


Colin  Campbell,  president  of 
the  National  Hoisting  Engine  Co.,  Har- 
rison, N.  J.,  died  Dec.  26,  at  Newark. 
He  was  born  in  Scotland  and  was  67 
years  old.  He  learned  the  trade  of 
machinist.  In  1887  he  came  to  America 
and  worked  for  J.  S.  Mundy  until 
1903,  when  he  entered  business  for  him- 
self. 

Benjamin  Holt,  president  of 
the  Holt  Manufacturing  Co.,  died  at 
Stockton,  Cal.,  Dec.  5.  He  had  been 
constantly  engaged  in  inventive  and 
creative  work  connected  with  caterpil- 
lar tractors,  harvesters,  and  other 
machines  originally  invented  by  him, 
and  being  manufactured  in  the  Holt 
plants.  He  was  bom  in  Merrimac 
County,  N.  H.,  Jan.  1,  1849.  He  went 
to  California  in  1883,  at  which  time 
he  and  Charles  H.  Holt  took  up  the 
manufacture  of  wagon  wheels  at  Stock- 
ton, first  under  the  name  of  the  Stock- 
ton Wheel  Co.  In  1892  the  Holt  Manu- 
facturing Co.  was  incorporated  at 
Stockton.  Benjamin  Holt  was  the  in- 
ventive genius  of  the  organization,  and 
his  name  has  become  known  through- 
out the  world  as  a  pioneer  in  the  design 
and  building  of  new  types  of  agricul- 
tural and  road  machinery.  Due  to  his 
work  the  caterpillar  was  established 
as  a  commercial  success  and  was  avail- 
able for  military  needs  with  the  out- 
break of  the  war  in  1914,  when  it  was 
adopted  by  the  Allied  Governments  for 
artillery  and  supply  ,  transportation. 
Those  tractors  brought  about  the  cre- 
ation of  "tanks,"  and  Benjamin  Holt 
has  been  given  credit  as  the  inventor  of 
the  caterpillar  tractor,  which  made  the 
tanks  possible. 
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Engineer  to  Run  Barge  Canal 

IT  IS  the  intention  of  Governor  Miller,  of  New  York, 
to  advocate  a  constitutional  amendment  which  will 
consolidate  the  offices  of  the  state  engineer,  superin- 
tendent of  public  works  and  the  commissioner  of  high- 
ways. This  is  a  logical  step,  comparable  to  the 
movement  for  a  federal  Department  of  Public  Works, 
for  the  co-ordination  of  all  the  engineering  work  of 
the  state.  Meanwhile  the  governor  has  done  all  he 
could  toward  this  end  by  appointing  an  engineer  as 
superintendent  of  public  works.  The  duties  of  this 
office  are  various,  but  among  the  most  important  is  the 
operation  of  the  Barge  Canal.  This  is  a  traffic  problem 
which  has  required  the  direction  of  a  competent  engineer 
for  many  years.  So  far  the  canal  has  been  a  dismal 
failure,  for  reasons  which  the  various  previous  superin- 
tendents have  not  hesitated  to  express.  Mr.  Cadle,  the 
new  superintendent,  now  has  a  great  opportunity  to 
show  what  an  engineer — and  a  railway  engineer  at  that 
— can  do  with  canal  operation  and  to  demonstrate  what 
the  differences  are  between  an  engineering  and  a  lay 
administration  of  a  transportation  unit. 

Kansas  Industrial  Court  Decision 

MUCH  ado  was  made  in  the  Western  papers  a  short 
while  ago  when  the  flour  mill  owners  of  Topeka 
were  haled  before  the  Kansas  Industrial  Court  o  i 
charges  of  restricting  output  in  order  to  keep  up  price. 
The  action  was  acclaimed  as  evidence  that  the  court's 
jurisdiction  would  be  u.sed  impartially,  that  it  would 
condemn  combinations  of  capital  just  as  quickly  as  it 
would  combinations  of  labor.  It  had  been  attacked  in 
the  labor  world  as  an  instrumentality  for  working  the 
will  of  capital.  The  decision  in  the  Topeka  flour  mills 
case  has  now  been  handed  down,  and  the  mills  are 
entirely  exonerated.  The  evidence  showed  that  their 
production  had  been  decreased  because  of  a  falling  off  in 
demand,  and  that  it  was  entirely  justified.  The  court 
did  take  occasion,  however,  to  lay  down  the  principle,  .so 
generally  conceded  that  there  seemed  no  reason  for 
emphasizing  it,  that  "skilled  and  faithful  employees 
should  be  given  such  treatment  as  will  enable  them 
during  the  period  of  limited  production  to  support 
themselves  and  families."  The  decision  should  have 
educational  value  with  the  agitators. 

Peak  Load  Construction  Plants 

PROVISION  of  equipment  on  the  theorj-  of  conducting 
construction  in  a  series  of  peak  performances  be- 
tween delays  met  succes.sfully  the  problem  of  building  the 
automobile  body  factory  described  on  p.  82.  Ordinarily 
peak  load  plants  are  economically  unju.stified.  Neither 
can  thev  be  adapted  to  any  considerable  number  of 
operations.  To  consider  them  otherv/ise  than  emergency 
measures  at  this  time  is  warranted  only  by  the  fact  that 
rail  movement  of  con.'»truction  materials  has  been  unre- 


liable. If  train  schedules  are  to  be  maintained  in 
operations  where  large  concentrations  of  material  are 
required  contractors  must  provide  means  to  overcome 
interruptions  to  continuous  operation  because  of  irregu- 
lar rail  deliveries.  Such  provision  can  be  made.  The 
important  fact  to  be  observed,  as  disclosed  by  the 
article  on  p.  82,  is  that  multiplication  of  construction 
equipment  proper  is  not  alone  sufficient.  Rail  trans- 
portation must  be  aided  directly  by  supplying  cars,  and 
on  occasion  locomotives.  A  task  so  formidable  lies  with- 
in the  power  of  only  very  large  construction  organiza- 
tions to  accomplish.  Its  cost  is  warranted  only  in  excep- 
tional instances. 

Parks  and  Water  Power 

ONE  important  amendment,  removing  national  parks 
from  the  provisions  of  the  water-power  act,  has 
been  introduced  in  Congress  in  several  wordings.  This 
is  supported  by  the  usual  hysterical  nature-lover  propa- 
ganda, which  in  its  most  rabid  form — and  in  this  form 
it  has  had  wide  circulation — quite  frankly  would  prefer 
a  wilderness  where  two  dozen  men  may  hunt  bear 
to  a  scenic  reservoir  which  supplies  power,  light  and 
water  to  half  a  million  people.  Somewhere  between  this 
view  and  that  of  the  ultra-utilitarian  who  would  dry 
up  Niagara  or  pipe  the  Yosemite  is  a  sane  use  of  public 
water  in  the  parks.  The  Federal  Water-Power  Com- 
mission is  composed  of  three  of  the  President's  cabinet. 
Surely  they  can  be  depended  upon  to  resist  any  unjusti- 
fied raid  on  the  country's  natural  beauties. 

But  if  the  scenery  preservers  are  strong  enough  to 
force  the  park  water  powers  out  of  the  hands  of  the 
commission,  it  is  to  be  hoped  that  Congress  will,  at 
least,  make  such  a  law  as  will  permit  utilization  of 
such  waters  by  congressional  permits  under  the  condi- 
tions of  the  water-power  act  and  thus  remove  the  old 
difficulties  of  possible  revocation  and  inadequate  return 
which  restricted  development  in  the  past.  Much  of  the 
most  necessary  and  valuable  power  in  the  country  is 
within  the  limits  of  national  parks,  and  their  develop- 
ment with  proper  precautions  against  vandalism  is  only 
a  reasonable  utilization  of  our  national  resources. 
P'urther  than  that,  there  are  movements  on  foot  to 
extend  park  areas  into  districts  now  under  prospect 
for  water  power  and  thereby  clo.se  up  any  further 
development  in  most  neces.sary  locations. 

Blanket  permission  to  use  any  and  all  power,  and 
blanket  prevention  of  the  use  of  all  power  in  wide 
ureas  which  have  nothing  in  common  except  that  they 
happen  to  be  in  national  parks,  should  equally  be  pro- 
hibited.   A  middle  course  is  easy  to  pursue. 

Secondary  Boycott  Illegal 

ON  .IAN.  3  the  U.  S.  Supreme  Court  declared  the 
.secondary  boycott  illegal.  By  the  secondary  boy- 
cott is  meant  persuasion  or  force  to  prevent  the  .sal: 
of  the  product  of  a  manufacturer  whom   it  is  desired 
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to  embarrass.  In  the  case  at  issue  the  Duplex  Printing 
Press  Co.,  of  Battle  Creek,  Mich.,  had  refused  to  recog- 
nize a  closed  union  shop  and  the  International  Associa- 
tion of  Machinists  (the  machinists'  union)  not  only 
called  a  strike  at  the  plant  but  refused  to  set  up  Duplex 
presses  throughout  the  country  and  by  threats  and  per- 
suasion endeavored  to  coerce  union  men  and  others 
against  hauling  and  installing  the  presses.  Other  ways 
were  also  tried  to  prevent  the  sale  of  presses  manufac- 
tured by  the  Duple.x  company.  Such  action  on  the  part 
of  the  machinists'  union  was  held  to  be  a  conspiracy  in 
restraint  of  trade  and  the  union  was  adjoined  from  con- 
tinuing the  illegal  action.  The  union  maintained  that 
under  the  Clayton  act  it  was  e.xempt  from  the  operation 
of  those  sections  of  the  Sherman  act  which  had  been 
held  to  apply  to  unions  in  the  Danbury  hatters'  case. 
The  court  held  that  there  was  nothing  in  the  Clayton 
act  "to  exempt  such  an  organization  [a  labor  union]  or 
its  members  from  accountability  where  it  or  they  de- 
part from  its  normal  and  legitimate  object  and  engage 
in  an  actual  combination  or  conspiracy  in  restraint  of 
trade."  We  have  no  doubt  that  popular  judgment  will 
approve  the  jurists'  decision,  for  such  a  method,  if  legal, 
could  well  be  used  to  ruin  business  enterprises  utterly. 

Thoughtlessness  on  Immigration 

IT  IS  very  easy  to  get  the  American  people — or,  at 
least,  groups  of  Americans — excited.  When  emer- 
gencies arise  our  first  impulse  is  to  act,  not  to  think. 
Just  now  a  strong  group  wants  a  tariff  prohibitive  of 
the  import  of  certain  products,  particularly  food,  with- 
out giving  any  thought  to  the  vital  importance  of  our 
export  trade  to  Canada,  the  chief  country  that  would 
be  affected  by  the  food  clauses.  Similarly,  others  are 
greatly  excited  over  the  prospect  of  tremendous  immi- 
gration. They  rushed  to  Congress  and  urged  a  bill  to 
prohibit  immigration  for  two  years.  The  time  limit 
has  now  been  cut  to  one  year,  but  the  bill,  nevertheless, 
is  a  response  to  the  American  impulse  to  act  rather 
than  to  think.  In  this  issue,  p.  57,  will  be  found  some 
pertinent  facts  on  the  immigration  situation.  The 
15,000,000  prospective  immigrants,  sometimes  held  be- 
fore us  as  a  bugaboo,  could  not  be  brought  over 
in  less  than  eight  and  a  half  years,  while  the  25,000,000 
immigrants,  the  bugaboo  erected  by  others,  could  not 
all  get  here  in  less  than  fourteen  years.  Moreover,  the 
figures  indicate  that  the  total  net  immigration  for  the 
fiscal  year  ending  next  June  will  be  about  700,000. 
Again,  it  needs  to  be  emphasized  that  by  rigid  enforce- 
ment of  present  laws  the  undesirables — on  mental,  moral, 
physical,  political  and  economic  grounds — can  be  suc- 
cessfully kept  out.  The  only  urgent  action  needed,  then, 
is  to  better  our  immigration  sei'vice  and  enforce  the 
present  laws.  It  would  not  be  contended,  however,  that 
our  present  immigration  policy  is  satisfactory.  The 
mere  fact  that  the  present  agi*^ation  has  made  such 
headway  is  proof  that  we  have  not  an  immigration 
policy  that  is  generally  regarded  as  fixed  or  satisfactory. 
In  fact,  we  need  a  very  thorough  study  of  the  whole 
immigration  problem  to  the  end  that  we  may  lay  down 
a  sound  policy  based  on  adequate  consideration  of  all 
the  factors.  Involved  would  not  only  be  the  qualifica- 
tions for  entrance  and  the  machinery  for  enforcing  im- 
migration laws  but  also  provision  for  guiding  the 
immigrant  until  he  becomes  established  in  the  new 
country.  Less  action,  less  hysterics  and  more  thinking 
are  neede.d  on  the  immigration  problem. 


Highway  Bridge  Situation 

SERIOUS  concern  has  developed  in  some  parts  of  the 
country  over  the  condition  of  highway  bridges.  Im- 
provement of  roads  has  outrun  the  improvement  of 
bridges,  and  the  problem  presented  by  the  tremendous 
highway  construction  program  has  been  such  as  to 
make  it  impossible  to  give  due  attention  to  strengthening 
structures.  Though  these  had  long  given  satisfactory 
service,  the  rapid  spreading  out  of  heavy  motor  truck 
traffic  has  now  gone  ahead  of  the  improved  highway  and 
has  made  even  the  remotest  country-road  bridge  an 
object  of  concern.  The  gravity  of  this  situation  in  New 
Jersey,  for  example,  caused  a  newly  appointed  highway 
commissioner  to  resign  a  few  weeks  ago ;  as  soon  as  he 
had  opportunity  to  become  familiar  with  the  problems 
of  his  position  he  saw  that  the  bridges  of  the  state  as 
a  whole  were  in  need  of  thoroughgoing  revision,  and  he 
chose  to  avoid  becoming  involved  in  a  situation  of 
potential  danger  when  funds  to  correct  it  were  not 
available.  A  similar  note  of  alarm  was  sounded  about 
the  same  time  by  a  number  of  state  highway-bridge 
engineers  who  formed  a  committee  of  the  American 
Association  of  State  Highway  Officials  to  consider  the 
subject  of  bridge  reinforcement.  On  the  other  hand, 
M;.  W.  Torkelson  sets  forth  in  an  article  printed  on 
page  61  of  this  issue  that  Wisconsin's  situation  is 
very  much  better.  He  introduces  his  discussion  of 
bridge  renewal  and  reinforcement  by  a  thoroughly  re- 
assuring statement  that  present — and  immediately  pro- 
spective— road  traffic  does  not  menace  the  integrity  of 
the  state's  bridges.  Possibly  the  contrast  finds  an 
explanation  in  a  difference  of  conditions  between  the 
East  and  the  Middia  West,  since  there  is  reason  for 
believing  that  New  Jersey  is  not  alone  in  facing  a  large 
bridge  reconstruction  program.  Some  inquiries  as  to 
this  point  have  been  begun  by  Engineering  Nexvs-Rec- 
ord;  the  facts  which  they  will  reveal  will  be  published 
as  soon  as  available. 


Federal  Highway  Appropriations 

IT  IS  intimated  from  Washington  that  the  proposed 
appropriation  of  $100,000,000  each  year  for  the  next 
four  years  for  federal  aid  for  highway  construction  is 
I'kely  to  be  cut  down.  This  is  the  less  serious  because 
there  is  so  much  money  still  unexpended  from  the  pre- 
vious appropriation.  The  essential  feature  is  to  get 
Congress  to  recognize  by  a  substantial  appropriation  the 
necessity  for  continuity  in  the  federal-aid  scheme,  so 
that  when  conditions  are  again  favorable  the  $100,000,- 
000  annual  appropriation  may  be  restored.  This  will  not 
be  a  popular  view  with  those  who  believe  in  "no  com- 
promise" and  who  maintain  that  whatever  other  econo- 
mies are  effected  the  road  building  schedule  should  not 
be  interfered  with.  It  is  entirely  true  that  one  can  show 
with  pad  and  pencil  that  every  dollar  judiciously  ex 
pended  in  highways  yields  a  profitable  return  to  the  com- 
munity, but,  as  was  emphasized  in  this  journal  several 
weeks  ago  in  discussing  the  necessity-  for  federal  econ- 
omy, there  are  times  when  the  best  business  judgment 
demands  a  husbanding  of  resources.  Such  a  time  now 
faces  the  federal  government.  Nevertheless,  the  strong 
presentation  of  the  needs  for  highway  construction  in 
this  country  made  in  support  of  the  $400,000,000  pro- 
gram was  fully  justified.  Othei-wise  Congress  might 
not  have  gained  an  adequate  idea  of  the  part  that  high- 
way improvement  should  play  in  the  federal  govern- 
ment's program. 
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TO  BE  assured,  however,  of  a  continuance  of  federal 
appropriations  for  Iiighways  those  interested  in 
roads  must  present  a  united  front.  It  seems  likely  that 
there  will  be  a  confusion  of  counsel.  There  are  those 
who  contend  for  a  national  system,  built  and  main- 
tained exclusively  with  federal  funds.  There  are  the 
federal-aid  advocates,  who  believe  in  the  present  plan. 
Another  group — composed  of  farmers — wants  federal 
aid  to  extend  to  the  county  as  well  as  to  the  state 
systems.  Still  another  group  would  like  to  see  federal 
appropriations  for  road  work  entirely  abandoned,  which 
would  be  nothing  short  of  a  calamity.  State  highway 
department  organization,  generally,  has  not  yet  reached 
the  stage  where  it  can  proceed  without  the  backing  of 
federal  money.  Should  this  confusion  of  counsel  reach 
Congress  it  may  be  eagerly  welcomed  by  those  who 
want  an  excuse  for  making  no  appropriation.  Under 
the  circumstances  the  reasonable  ground  for  compro- 
mise is  on  the  federal-aid  plan  as  now  operated.  It  is 
established.  It  has  won  general  confidence.  It  has  the 
backing  of  state  highway  departments  in  every  part  of 
the  country.  It  stands  midway  between  the  "national" 
plans  and  no  appropriation  whatever. 


AS  JUST  intimated,  the  federal-aid  plan  has  won 
i\  wide  approval.  Operation  has  disclosed  no  major 
direction  in  which  change  is  needed.  There  is  one 
amendment,  however,  that  is  desirable;  namely,  to 
require  that  the  sum  equivalent  to  the  federal  grant 
be  appropriated  by  the  states  themselves  and  not  by  the 
counties.  In  some  sixteen  or  seventeen  states  the 
counties,  not  the  states,  match  the  government's  funds. 
The  result  is  that  all  the  county  money,  as  a  rule,  is 
spent  on  the  primary  system,  which  is  essentially  of 
state-wide  importance,  leaving  no  money  for  the  impor- 
tant secondary  system,  which  should  be  the  county's 
main — if  not  sole — responsibility.  Another  serious  re- 
sult of  this  practice  is  that  cities  escape  from  paying 
for  the  road  system  in  fair  proportion  to  the  wealth 
that  they  gain  from  an  improved  state-wide  highway 
system.  From  both  standpoints  the  practice  of  shift- 
ing the  financial  load  to  the  counties  results  in  un.sound 
highway  policy.  This  the  federal  government  should 
not  countenance  or  encourage.  A  provision  should 
therefore  be  introduced  in  the  next  appropriation  bill 
making  the  states  themselves  appropriate  the  local  quota 
to  match  the  federal  funds.  In  some  states  con.stitu- 
tional  amendments  will  be  needed.  But,  as  shown 
repeatedly  when  highway  issues  have  been  at  stake,  such 
amendments  can  be  secured. 


Street  Traffic  Control,  an  Outstanding 
Engineering  Problem 

WITH  exception  of  a  few  cities,  street  traffic  control 
is  in  the  hands  of  the  police.  This  has  been  a 
gradual  growth  from  the  days  when  the  only  road  rule.s 
required  were  right-hand  running  and  superior  rights 
at  crossings,  to  the  present-day  vogue  of  the  traffic 
policeman  and  block  signals  on  our  busy  thoroughfares. 
The  situation  now  is  fast  getting  beyond  the  police 
power,  which  can  only  regulate.  It  has  become  an  engi- 
neering problem. 

The  crowded  and  dangerous  .streets  of  even  our  small 
cities,  the  difficulties  of  travel  on  them  by  foot,  in  auto- 
mobiles, and  in  street  cars,  and  the  consequent  effect  of 
these  difficulties  upon  real-estate  values  and  upon  retail 
business,  to  say  nothing  of  the  comfort  and  .safety  of 


the  people,  make  this  the  big  municipal  problem  of  the 
next  ten  years.  Its  solution  calls  for  something  more 
than  merely  directing  such  traffic  as  chooses  to  use  the 
streets.  It  has  become  a  problem  of  traffic  distribution 
and  removal,  strictly  comparable  to  that  which  the 
street-railway  and  rapid-transit  engineers  have  long 
attacked. 

Obviously,  the  trouble  is  due  to  the  automobile.  A 
city  of  100,000  today  has  more  vehicles  moving  down- 
town per  capita  or  per  street  than  a  city  of  1,000,000 
ten  years  ago.  The  per-capita  street-railway  travel 
has  probably  increased  but  little,  so  that  any  city's 
rapid-transit  difficulties  are  due  to  its  increased  size  and- 
not  to  new  factors.  But  the  automobile  is  a  new  and 
serious  element,  and  the  self-driven  automobile,  which 
means  in  most  of  our  cities  the  parked  automobile, 
is  the  real  disturber. 

This  parking  evil,  so  common  in  all  but  the  largest 
cities,  must  be  attacked  more  vigorously.  When  auto- 
mobiles are  lined  up  on  either  side  of  a  40-ft.  street 
which  already  has  two  car  tracks,  it  is  not  surprising 
that  congestion  results.  This  condition  must  be  recog- 
nized as  impossible.  If  the  occupants  of  downtown 
offices  must  run  their  own  automobiles,  some  other 
place  than  the  city  streets  must  be  provided  to  care 
for  them.  Anti-parking  ordinances,  unpopular  as  they 
are,  will  have  to  be  insisted  upon. 

Such  regulation  and  a  more  rigid  insistence  on  the 
duties  and  powers  of  the  traffic  policeman  are  within 
the  power  of  the  police.  Greater  rigor  in  the  enforce- 
ment of  trafiic;  laws  will  also  help  much,  but  there  must 
be  further  steps  which  only  the  engineer  can   take. 

Studies  must  be  made  of  street-travel  routing,  just 
as  studies  are  now  made  of  street-car  routing.  One- 
way streets  are  a  great  help.  Boulevards  can  be  cut 
from  outlying  districts  which  will  bring  travel  to  dis- 
tributing centers  clear  of  the  main  traveled  routes  in  the 
city  itself.  Just  this  thing  is  now  propo.sed  for  Seattle, 
where  a  new  street  is  contemplated  which  will  have  no 
grade  crossings  and  which  will  serve  the  farm  and  in- 
dustrial districts  to  the  south.  Through  routes  may  be 
provided  in  or  around  the  city  whereby  travel  from  one 
suburb  to  another  on  the  opposite  side  does  not  have  to 
go  through  the  heart  of  town  or  along  streets  used  by 
those  reaching  the  center  of  the  city  itself.  In  other 
words,  the  distributing  of  traffic  recommended  for 
transit  lines  in  the.se  columns  some  weeks  ago  must 
extend  to  vehicular  travel.  Finally,  it  is  only  a  question 
of  a  short  time  in  a  number  of  our  larger  cities,  at 
least,  before  under-  or  over-crossings  will  have  to  be 
provided.  34th  St.  and  Fifth  Ave.,  and  42nd  St. 
and  Fifth  Ave.  in  New  York  must  come  to  this  soon; 
at  Third  and  Market  Sts.,  in  San  Francisco,  the  city 
engineer  has  already  designed  a  subway  crossing  for 
pedestrians.  There  are  a  dozen  other  cities  where  such 
passageways  should  be  built  as  soon  as  costs  are  more 
favorable. 

All  of  these  .steps  present  engineering  problems. 
The  trouble  is'  that  they  have  not  been  commonly  ap- 
plied to  city  traffic  because  the  engineer  has  been  too 
willing  to  assume  that  that  is  merely  a  matter  of  public 
welfare  and  so  outside  his  bailiwick.  The  serious  con- 
gestion in  our  downtown  districts  and  the  mounting 
death  list  of  our  streets  makes  it  a  public  duty  for 
the  engineer — and  particularly  the  city  engineer — to 
insist  on  being  heard  and  to  begin  reforms  which  will 
lead   to  .safer  and  more  bearable   street  conditions. 
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Groundwater  Pumping  and  Hydraulic  Excavation  for 
Beach  Hotel  Foundation 

Column  Footings  and  Basement  Story  Below  Water  Level  Constructed  in  Open  Pits  Kept  Dry  by  Well- 
Point  Cofferdams — Piling    Eliminated — Site  Pumped   in   Sections   by  Local 
Groups  of  Wells — Ejector  and  Dredge   Excavation 


SUCCESSFUL  application  of  groundwater  lowering  to 
foundation  work  in  fine  sand  for  two  hotels  on  the 
beach  at  Atlantic  City,  N.  J.,  during  the  past  year  has 
demonstrated  the  easy  practicability  of  founding  struc- 
tures along  the  beach  at  considerable  depth  below  tide 
level,  and  promises  to  lead  to  a  distinct  change  in  local 
building  practice.  In  past  beach-front  construction  at 
Atlantic  City,  buildings  have  been  carried  down  only  to 
water  level,  just  below  street  level,  and  have  been  sup- 
ported on  pile  foundations.  The  new  Ritz-Carlton  Hotel, 
now  under  construction,  and  a  just  completed  extension 
to  the  Ambassador  Hotel,  however,  have  basement  stories 
carried  10  to  25  ft.  below  water  level  by  the  help  of 
well-point  pumping.  With 
this  deep  construction  the  col- 
umns and  walls  could  be 
founded  on  spread  footings 
directly  on  the  sand,  while 
important  constructional  ad- 
vantages were  gained  not  only 
in  the  elimination  of  piles  but 
also  in  the  increased  space  and 
the  more  efficient  arrangement 
of  interior,  resulting  from  the 
presence  of  a  basement  stoiy. 
Groundwater  lowering  was 
used  for  the  foundation  woi-k 
of  the  extension  to  the  Ambas- 
sador Hotel  late  in  1919.  The 
Ritz-Carlton  work,  done  dur- 
ing the  past  fall  season,  was 
carried  out  by  the  same  con- 
tractor with  a  more  highly 
developed  method,  described 
in  the  following.  In  both 
pieces  of  work  the  sand  was 

,      ,    .       .,  -^i         ^  FIG.       L       WELL-P 

excavated  in  the  open,  without 
sheeting,  to  depths  e.Kceeding 

15  ft.  below  mean  tide,  without  difficulty  or  delay,  in  spite 
of  the  fact  that  in  the  latter  case  the  work  was  located 
within  100  ft.  of  the  water's  edge.  This  result  was  made 
possible  by  encircling  the  work  by  lines  of  driven  wells, 
pumping  down  the  water  and  in  the  sand  to  a  level 
below  the  floor  of  the  excavation.  The  fineness  of  the 
3and  and  its  stability  when  dry  made  the  method  par- 
ticularly eflFective,  as  the  pumping  capacity  required 
vas  moderate,  changes  in  groundwater  level  were 
relatively  slow,  and  the  excavation  stood  with  vertical 
banks  that  showed  no  tendency  to  crumble. 

Under  municipal  building  regulations  of  Atlantic  City, 
structures  on  the  beach  front  must  be  founded  on  piles. 
When  the  landward  extension  of  the  Ambassador  Hotel 
was  designed  (the  existing  portion  occupying  the  board- 
walk frontage  of  the  site),  pile  footings  were  designed 
for  the  walls  and  column  bases  below  the  basement  floor, 
at  15  tons  per  pile  on  2-ft.  spacing,  or  the  equivalent  of 
a  little  less  than  4  tons  per  square  foot  of  footing  area. 
However,  as  the  excavation  developed  the  firm  nature 


of  the  sand,  it  was  decided  by  the  architect's  consulting 
engineer,  H.  G.  Balcom,  that  the  piles  could  be  omitted, 
thereby  not  only  saving  cost  but  eliminating  the  slight 
settlement  that  it  was  feared  would  result  from  build- 
ing upon  jetted  piles.  This  change  was  allowed  by  the 
local  building  authorities,  the  more  readily  as  the  work 
to  be  done  was  not  directly  on  the  boardwalk,  being 
in  a  measure  protected  from  the  ocean  by  the  front  por- 
tion of  the  building,  which  rested  on  piles.  Later,  when 
the  same  architects  designed  the  Ritz-Carlton  Hotel,  a 
few  hundred  feet  to  the  north,  Mr.  Balcom  again  pro- 
riences  at  the  Ambassador  site,  and  this  was  finally 
allowed  by  the  building  inspector  in  spite  of  the  fact 
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that  the  work  fronted  directly  on  the  boardwalk.  The 
loading  used  was  3 1  tons  per  square  foot,  as  in  the  case 
of  the  Ambassador  extension  (whei-e  the  footings  were 
not  changed  in  size  after  it  was  decided  to  omit  the 
piles).  However,  extra  precaution  was  taken  to  secure 
a  high  degree  of  scour  protection  at  the  beach  frontage 
of  the  building,  partly  by  constructing  a  pile  and  plank 
bulkhead  about  20  ft.  in  front  of  the  building,  and 
partly  by  carrying  the  front  wall  footings  to  a  depth  of 
8  ft.  below  basement  floor  or  about  22  ft.  below  water 
level. 

In  applying  well-point  pumping  to  the  Ambassador, 
a  single  "cofferdam"  was  constructed  around  the  whole 
site  by  encircling  it  by  a  ring  of  wells  pumped  as  a 
single  unit.  The  Ritz-Carlton  work  is  distinguished  by 
extensive  subdivision  of  pumping  and  construction 
work  through  the  use  of  many  local  rings  of  well  points 
constituting  separate  "cofferdams."  This  expedient  per- 
mitted progressive  working  from  one  end  of  the  site 
toward    the    other,    gave    remarkable    flexibility    and 
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SITE   AND   PLANT  LAYOUT,   RITZ- CARLTON   HOTEL  FOUNDATION 


adaptability  to  changing  conditions,  and,  together  with 
the  practice  of  lowering  the  groundwater  in  successive 
stages  by  using  several  tiers  of  wells  as  excavation  pro- 
ceeded, gave  marked  economy  in  both  plant  cost  and 
pumping  cost. 

A  general  view  of  the  Ritz-Carlton  foundation  work 
is  given  in  Fig.  1  herewith.    The  plan  Fig.  2  gives  the 
^  layout   of  the  principal  fixed  elements 

of  the  construction  plant,  but  not  of  the 
wells,  and  shows  the  shape  of  tlie  build- 
ing and  its  relation  to  the  beach  front 


Ok 


KIG.  3.     WELL-rOINT  LAYOtTT 

The  relative  elevations  are  indicated  by  a  diagram 
sketch  above  the  plan.  Groundwater  is  several  feet  above 
mean  tide,  and  receives  its  supply  from  the  land  rather 
than  the  ocean.  The  soil  is  sand  to  indefinite  depth,  in 
practically  horizontal  layers,  varying  somewhat  in  char- 
acteristics, but  in  the  upper  15  or  20  ft.  of  uniform 
fine  grain,  practically  all  passing  a  50-mesh  sieve.  The 
supporting  power  of  this  sand  was  demonstrated  by  a 
loading  test  carried  out  on  the  floor  of  the  excavation 
at  the  Ambassador  extension  site  (see  Engineering 
News-Record,  Nov.  4,  p.  890).  A  sand  bin  was  framed 
around  four  upright  12  x  12  corner  timbers,  whose  ends 
rested  on  the  sand  floor;  a  total  load  of  47!  tnns  pro- 
duced IJ-in.  compression,  but  no  further  settlement 
occurred  when  the  final  load  was  left  on  overnight; 
even  allowing  the  groundwater  to  rise  up  to  the  pit 


floor  by  reducing  the  pumping  did  not  produce  more 
than  0.001  ft.  additional  settlement.  The  test  was  con- 
sidered to  show  the  assumed  footing  loads  to  be  con- 
servative. 

The  plant  shown  in  Fig.  2  includes  a  traveling  clam- 
shell used  in  excavating  for  the  wall  footings  along  the 
Belmont  Ave.  side  of  the  building,  a  derrick  for  clam- 
shell excavation  and  handling  materials,  a  concreting 
tower,  a  water-supply  pumping  plant,  a  sand  ejector, 
two  movable  sand-pumping  plants,  and  a  sand  discharge 
flume.  The  timber  bulkhead  shown  on  the  ocean  side 
of  the  site  was  built  as  a  safeguard  against  any  ab- 
normally high  water  reaching  the  excavation  and  flood- 
ing the  pit.  The  well  points  and  the  pumping  plants 
for  them  are  not  shown. 

A  small-scale  sketch  indicating  the  layout  of  the  vari- 
ous sets  and  rings  of  well  points  and  their  seciuence  is 
given  by  Fig.  3.  As  the  numbering  shows,  work  was 
carried  on  progressively  from  the  boardwalk  end  to  the 
rear  end  of  the  site,  and  at  any  one  time  only  such  a 
length  of  well  line  was  used  as  the  work  in  hand 
required.  Sometimes  an  incomplete  ring  was  suflicient, 
as  at  the  footing  shown  in  Fig.  4,  but  generally  the  wells 
formed  a  closed  ring  around  the  section  to  be  con- 
structed. 

The  wells  consisted  of  lengths  of  li-in.  pipe  fitted 
with  well  points  30  to  36  in.  long  wrapped  with  60-mesh 
screen,  which  were  jetted  down  into  the  sand  at  inter- 
vals of  from  3  or  4  ft.  to  as  close  as  18  in.,  usually 
closest  in  the  lowest  tier.  The  cap  of  each  well  pipe 
connected  by  li-in.  wire-covered  hose  to  a  4-in.  steel 
pumping  main,  to  which  were  connected  one,  two  or 
more  (up  to  four)  electrically-driven  pump  units  of 
capacity  from  75  to  200  gal.  per  min.,  discharging  by 
pipe  line  to  the  beach.  Each  of  these  units  was  mounted 
on  a  platform  so  as  to  foi-m  a  portable  unit  that  could 
be  shifted  around  by  the  derrick,  as  may  be  seen  in 
Fig.  1. 
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In  jetting  down  a  well  point,  a  li-in.  jet  pipe  supplie  1 
with  water  at  40  lb.  pressure  was  pushed  down  into 
the  ground  and  moved  around  or  churned  as  necessary 
to  loosen  up  an  area  large  enough  for  the  well  pipe;  the 
well  pipe  with  point  was  then  dropped  into  the  soft 
sand  loosened  up  by  the  jet. 

Generally  the  points  were  put  down  to  depths  of  10 
to  20  ft.  However,  the  details  of  the  well-point  work 
throughout,  as  to  depth,  spacing,  pumping  capacity,  and 
the  like,  were  fixed  as  experience  dictated,  the  system 
adapting  itself  very  flexibly  to  any  required  changes. 
When  a  particular  area  of  the  site  was  to  be  excavated 
to  a  lower  level,  for  example,  a  ring  of  points  was  sunk 
around  the  area,  at  possibly  4-ft.  spacing,  to  5  or  6  ft. 
depth,  and  pumping  and  excavation  started  simultane- 
ously. If  these  wells  did  not  draw  down  the  water 
rapidly  enough,  or  if  the  ground  proved  wet  in  excavat- 
ing, a  set  of  points  was  jetted  down  intermediate 
between  those  already  in.  If  the  pumps  were  not  able 
to  hold  the  vacuum  another  pump  was  cut  in.  Hose 
and  pipe  connections  were  checked  up  for  tightness  fre- 
quently, this  being  vital  to  good  results.  When  the 
excavation  was  down  4  or  5  ft.  a  set  of  points  was 


FIG.  4.   COLUMN  FOOTING  EXCAVATION  PROTECTEP 
BY  PARTIAL  RING  OF  WELLS 

jetted  in  around  the  bottom  of  the  pit  to  lower  the 
water  level  farther,  excavation  then  continuing  inside 
this  smaller  ring. 

On  the  whole,  experience  at  this  site  was  that  the 
groundwater  level  could  be  lowered  10  ft.  in  about 
4  hr.  (with  10  to  12  ft.  of  lift  and  about  30  ft.  total 
raise  from  foot  of  well  to  discharge) .  The  return  of 
the  water  was  relatively  slow,  so  that  when  pumping 
was  stopped  it  would  be  half  an  hour  before  water  came 
up  through  the  floor  of  the  excavation.  The  pumpage 
is  fairly  represented  by  the  experience  with  the  longest 


I  Id.  .,,     .lEf  A.\U  EJECTOR  EXCAVATING  S.A.ND  AT  FRONT 
WALL   (SECTION  2) 

continuous  line  of  wells  used  in  the  whole  job,  that 
existing  at  the  time  the  footing  excavation  for  the 
front  and  short  side  walls  was  in  progress.  At  this 
time  the  total  length  of  the  line  of  wells  was  something 
over  300  ft.,  and  the  pumpage  averaged  300  gal.  per 
min.  A  vacuum  of  12  in.  to  20  in.  mercury  was  carried 
at  the  pump.  This  was  at  a  distance  of  less  than 
200  ft.  from  the  edge  of  mean  tide. 

Work  was  started  at  the  beach  end  of  the  site,  first 
on  the  right-hand  half  of  the  front  wall,  the  other  half 
being  started  (Fig.  5)  only  after  the  deep  wall  footing 
of  the  first  half  had  been  constructed  and  the  principal 
hazard  of  interruption  of  the  pumps  was  over.  Then 
the  side  wall  and  part  of  the  rear  wall  of  the  L  were 
taken  in  hand,  then  a  section  of  the  opposite  or  Bel- 
mont Ave.  wall.  When  the  next  sections  of  side  wall 
were  started,  the  entire  front  section  was  cut  off  by  a 
line  of  wells  and  general  excavation  over  the  forward 
portion,  which  had  previously  been  started,  continued 
down  to  floor  level.  Underdrains,  concrete  base,  water- 
proofing and  final  concrete  floor  were  then  put  in,  which 
took  care  of  further  drainage  in  this  section  and  re- 
leased the  wells  and  pumps. 

Construction  of  the  column  footings,  comprising  steel 
grillages  set  on  waterproofing  on  a  concrete  sub-floor 
in  a  pit  excavated  below  basement  level,  was  carried  out 
in  each  instance  as  a  separate  operation  after  the  base- 
ment excavation  was  down  to  grade.  The  detail  arrange- 
ment in  each  such  minor  piece  of  pumping  depended 
on  the  circumstances  existing  at  the  time,  on  whether 
one,  two  or  more  column  footings  were  taken  in  hand 
simultaneously,  and  the  like,  as  may  be  seen  by  compar- 
ing Figs.  1  and  4. 

Some  complications  occurred  in  excavation  at  the  rear 
wall.  Here  an  adjacent  dwelling  house,  only  10  ft. 
away  from  the  wall,  had  to  be  protected  from  settle- 
ment, and  this  rear  wall  was  sheeted — the  only  sheet- 
ing in  the  work.  Here  also  occurs  the  deepest  point  of 
the  excavation,  as  the  boiler  pit  is  located  at  the  rear 
wall  and  a  gi'oup  of  cantilever  foundations  had  to  be 
put  in  below  the  pit  floor.  With  some  complications, 
however,  this  work  was  carried  out  by  the  same  pi'o- 
cedure  applied  elsewhere  on  the  site. 

Hydraulic  Excavation — About  three-fourths  of  all  the 
excavation  was  done  by  the  hydraulic  method,  using  two 
diff'erent  t}T)es  of  plant:  water-jet  ejector  and  suction- 
dredge.  A  single  ejector  was  used  for  the  larger  part 
of  the  beach-front  L   (Fig.  5)   while  the  rear  or  body 
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FIG.    6.      SKETCH    OP'  EJECTOR  RIG 

of    the    site    was    excavated    by    two    dredge-pumps. 

The  ejector,  Fig.  6,  comprised  a  4-in.  riser  pipe,  a 
2-in.  water  jet  pipe  turned  up  in  the  lower  end  of  the 
riser  and  ending  in  a  «-in.  tapered  nozzle,  and  a  similar 
horizontal  jet  in  the  tee  at  the  head  of  the  riser  pipe, 
facing  toward  the  discharge  pipe.  A  total  of  5,000 
cu.yd.  of  sand  was  removed  by  this  ejector.  Water  at 
150  lb.  pressure  was  supplied  to  it  by  a  2i-in.  hose 
from  a  booster  pump  drawing  from  the  8-in.  delivery 
main  of  a  salt-water  pumping  plant  installed  alongside 
the  building  site,  below  sea  level. 

Practically  all  the  ejector  work  was  done  at  full 
depth,  requiring  15  to  27  ft.  of  lift.  After  the  deep 
front  wall  had  been  put  in  (about  10  ft.  deep  below 
basement  floor  level)  in  inside  and  outside  forms  set 
in  hand-excavated  trench,  the  basement  excavation  itself 
was  started  with  the  ejector  working  at  floor  level  just 
inside  the  wall.  Hose  (Fig.  5)  supplied  water  to  wash 
sand  to  the  sump  in  which  the  ejector  worked. 

While  the  excavation  of  the  front  half  of  the  L  was 
in  progress,  the  side  and  rear  walls  were  not  yet  com- 
pleted (note  sequence  of  well-point  working  in  Fig.  3), 
and  during  this  period  a  line  of  points  was  maintained 
through  the  middle  of  the  L,  protecting  the  front  half 
from  the  groundwater  coming  from  the  land  side.  Later, 
a  line  was  put  in  at  the  rear  of  the  L  to  permit  excava- 
tion of  the  second  half. 

Under  the  conditions,  the  performance  of  the  ejector 
necessarily  varied  over  a  wide  range,  but  at  its  maxi- 
mum it  delivered  15  cu.yd.  sand  per  hour,  representing 
a  burden  of  17  per  cent  of  the  water  discharged. 

More  definite  performance  figures  are  given  for  the 
two  dredges.  They  worked  at  an  output  of  15  to  20 
cu.yd.  sand  per  hour  each,  when  carrj'in?  sand  "•'*  high 
as  25  per  cent  of  the  water;  this  was  a  heavier  burden 
than  the  average,  however,  10  to  15  per  cent  being  more 
generally  obtained. 


Each  of  the  two  dredges  (Fig.  7)  consisted  of  a  motor- 
driven  centrifugal  pump  of  normal  capacity,  200  gal. 
per  min.  at  1,100  r.p.m.  speed,  mounted  on  a  platfonn 
carried  on  skids,  and  a  downward  sloping  suction  pipe 
held  and  manipulated  by  suspension  from  a  swinging 
wooden  jib  on  the  back  of  the  platform.  The  suction 
could  be  swung  through  a  full  semicircle,  and  one  dredg3 
was  able  to  work  a  strip  30  ft.  wide,  excavating  to 
10  to  15  ft.  depth  below  skid  level.  The  two  dredges, 
working  abrea.st  of  each  other,  covered  the  width  of 
the  excavation,  and  moved  back  from  front  to  rear,  in 
two  successive  lifts.  Their  work  was  supplemented 
along  the  Belmont  Ave.  side  by  clamshell  digging  done 
by  a  traveling  derrick  at  street  level. 

Each  dredge  pump  had  a  pair  of  agitator  jets  along- 
side its  suction  head,  supplied  by  a  2J-in.  fire  hose 
from  the  force  main  of  the  salt-water  pumping  plant 
already  mentioned.  It  discharged  by  4-in.  steel  pipe  to 
a  wooden  V-shaped  flume  carried  on  trestle  along  Bel- 
mont Ave.  to  the  beach.  As  the  slope  of  the  flume  was 
necessarily  quite  flat,  auxiliai-y  jets  were  placed  in  it 
at  various  points,  to  keep  the  sand  moving. 

Rapid  work  was  made  possible  by  these  construction 
methods  and  devices,  supplem.ented  by  an  efficient  cen- 
tral concreting  plant  delivering  from  a  GO-ft.  hoisting 
tower.  The  work  was  practically  all  done  in  four  months, 
August  to  December.  Steel  erection  could  be  begun  in 
the  front  half  of  the  building  while  the  footings  in  the 
rear  half  were  still  under  construction.  At  pi-esent 
two-thirds  of  the  steelwork  is  up.  Concrete  encase- 
ment coated  with  waterproofing  was  built  around  the 
columns  up  to  groundwater  level,  though  the  underdrain 
system  under  the  basement  floor  is  designed   to   keep 


both  concrete  and  steelwork  dry.  The  pump  discharge 
from  the  underdrain  .system  will  be  used  for  .sei-vice 
water  in  the  hotel.  Drinking  water,  however,  will  be 
obtained  from  the  city  supply. 

The  Ritz  Carlton  Hotel  was  designed  by  Warren  & 
Wetmore,  architects,  under  the  personal  direction  of 
Julian  Holland  of  that  firm.  H.  G.  Balrom  is  consulting 
engineer.  The  Thompson  Starrett  Co.  is  the  general 
contractor.  The  foundation  work  was  sublet  to  James 
Ferry  &  Sons,  Inc.,  James  V.  Ferry  of  that  company 
having  planned  and  carried  out  the  substructure  work, 
assisted  by  William  Shappell  as  superintendent  and 
George  W.  Schusler  as  engineer. 
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Observations  on  a  Pacific  Coast  Trip 


By  Frank  C.  Wight 

Associate  Editoi-,   Engineering  Mew 


Los  Angeles  the  Crowded 

IN  December,  before  the  big  rush  of  tourist  travel 
began,  railroads  in  Los  Angeles  reported  that  there 
were  2,000  more  people  coming  into  town  each  day  than 
leaving  it.  This  seems  incredible,  for  with  its  amazing 
growth  of  81  per  cent  in  the  decade  1910-20  the  daily 
increase  was  only  seventy,  but  any  one  who  tries  to  walk 
on  the  downtown  streets  of  Los  Angeles  or  to  patronize 
its  street  car-system  will  readily  believe  it.  More  people 
are  "milling  around"  there  than  in  any  other  large  city 
in  the  United  States.  How  much  of  this  is  due  to  local 
custom,  which,  according  to  some,  rules  that  every  one 
should  walk  Broadway  at  least  once  a  day,  how  much  to 
the  justly  famous  and  occasionally  mentioned  climate 
which  beckons  one  to  outdoor  exercise,  is  hard  to  tell. 
But  the  folks  are  there  pushing  and  weaving  by  each 
other  from  curb  to  show  window  as  though  every  day 
were  circus  day  and  the  parade  about  to  pass. 

These  street  crowds  are  but  the  obvious  manifesta- 
tion of  the  phenomenon  of  Los  Angeles,  a  city  practically 
without  industries,  except  the  making  of  motion  pictures 
and  the  pumping  of  oil,  which  partly  by  territorial 
acquisition  but  mainly  by  influx  of  new  residents 
jumped  from  319,198  in  1910  to  576,673  in  1920,  and 
from  seventeenth  to  tenth  place  in  the  list  of  American 
cities.  There  are  plenty  of  other  signs  of  growth — new 
ofl^ce  and  theater  buildings  under  constiniction  at  prac- 
tically every  downtown  corner,  a  building  permit  record 
for  November  second  only  to  New  York's,  row  after 
row  of  new  bungalows  in  the  outlying  districts,  increased 
bank  clearings,  increased  water  consumption,  increased 
gas  and  electricity  consumption,  and  a  sewer  system 
which  has  absolutely  reached  its  limit  of  capacity — all 
these  confirm  the  census  statistics  and  warrant  the 
enthusiatic  predictions  of  the  somewhat  dazed  residents. 
Los  Angeles  is  booming  almost  as  much  as  its  press 
agents  ai"e  trying  to  make  the  country  believe  it  is. 

Industries  Must  Be  Developed 

The  whys  and  wherefores  of  this  boom  have  no  par- 
ticular engineering  significance.  It  is  true  that  many 
of  the  newcomers  are  non-producers,  retired  merchants 
and  faiTners  to  whom  the  perennial  outdoor  possibilities 
and  the  bustle  and  excitement  of  the  busy  city  equally 
appeal.  It  is  probable  that  the  main  business  of  the 
big  crowds  is  buying  from  and  selling  to  each  othei-,  with 
the  ramifications  of  collecting,  storing  and  distributing 
that  such  merchandising  requires.  As  such  the  enor- 
mous population  increase  appears  anything  but  healthy 
and  its  end  not  far  away,  for  the  congestion  due  to 
such  rapid  growth  would  soon  discourage  further  growth 
from  among  the  comparatively  leisure  class.  So  for 
the  future  Los  Angeles  must  look  to  a  greater  industrial 
development.  It  is  not  enough  for  it  to  be  a  market,  it 
must  become  a  manufacturing  center. 

There  are  signs  of  such  a  development.  The  great 
Goodyear  plant  is  always  pointed  out  to  critics;  but, 
unfortunately,  that  plant  was  completed  just  at  the 
recession  of  the  automobile  boom  this  year  and  has 
never  functioned  as  intended.  It  is  there  ready  for 
business,  however,  with  a  cotton-producing  country  at 
its   back  door,   rubber  sources   across  the   Pacific,   and 


with  a  climate  and  adjacent  farm  lands  which  should 
offer  all  the  attraction  in  the  world  to  labor.  Some  of 
these  advantages  apply  equally  to  other  industries,  par- 
ticularly the  appeal  to  labor.  To  listen  to  the  Angelenos, 
a  workman  should  be  willing  to  work  only  for  his  keep, 
just  for  the  privilege  of  having  his  own  year-round 
garden  and  no  coal  bills.  Certanly  one  cannot  go  through 
a  bungalow  colony  or  ti-avel  along  the  San  Fernando 
valley  on  a  December  day  without  recognizing  some 
basis  for  these  claims.  The  Pacific  Coast  market  is 
limited,  however,  and  the  Pacific  foreign  mai-ket  sub- 
ject to  many  forces  other  than  the  ability  to  produce. 
There  is  still  room  for  many  more  industries  in  the 
Los  Angeles  district  but  Los  Angeles  will  not  reach  the 
magnificent  proportions  it  forsees  until  these  Pacific 
markets  grow.  Then  Los  Angeles  will  grow  with  them, 
on  a  more  substantial  base  than  it  is  now  building. 

But  whatever  the  cause  or  the  prospects  of  the  Los 
Angeles  boom,  its  existence  gives  rise  to  many  engineer- 
ing problems.  You  cannot  pile  several  hundred  thousand 
people  into  a  city  in  a  decade  without  making  it  difficult 
to  take  care  of  them  properly  in  the  meantime. 
Fortunately  for  the  city,  proper  foresight  has  insured  an 
adequate  water  supply,  which,  while  not  completed,  can 
be  added  to  annually  well  ahead  of  the  demand.  Such 
additions  are  constantly  under  way;  new  dams  and 
reservoirs  in  the  distributing  system  are  under  construc- 
tion, old  pipe  lines  are  being  replaced  and  new  irrigable 
areas  are  being  opened.  It  is  an  old  saying  in  the 
Southwest  that  water  is  king;  it  is  more  than  that,  it  is 
life  itself,  in  Los  Angeles.  To  the  visitor  from  a  humid 
countrj'  the  most  notable  thing  in  the  aqueduct  system 
is  the  intermingling  of  the  domestic  and  irrigation 
service.  The  same  mains  that  bring  the  water  to  the 
houses  distribute  it  to  the  fields,  and  as  the  city  moves 
toward  the  fields  the  irrigation  supply  is  turned  over 
to  domestic  use.  Water  in  this  country  is  not  merely 
something  to  drink  or  to  wash  in. 

Sewage  Situation  Serious 

But  if  the  water  supply  is  cared  for,  the  sewage  is  not. 
As  noted  in  a  separate  article  soon  to  appear,  the  situa- 
tion is  most  critical,  and  the  citizens  who  have  twice 
by  popular  vote  refused  to  consider  it  must  be  forced 
into  action.  It  is  publicly  predicted  by  the  city  engineer 
that  by  next  spring  sewage  will  be  standing  in  Los 
Angeles  .streets  and  that  all  new  houses  and  probably 
some  old  ones  will  have  to  build  cesspools.  It  is  rather 
strange  that  in  the  new  plan  for  disposal  there  is  not 
more  said  about  utilizing  the  sewage  for  irrigation.  In 
a  country  where  every  drop  of  water  counts  it  is  surely 
wasteful  to  pour  all  the  city  sewage  into  the  ocean.  The 
subject,  of  course,  is  not  a  new  one  in  Los  Angeles  and 
the  city  engineers  probably  know  more  about  the 
prejudice  against  sewage  utilization  than  any  one  else. 
At  the  same  time  they  are  now  up  against  an  emergency 
which  requires  an  immediate  remedy  and  does  not 
permit  of  the  necessary  public  education  and  longer 
study  that  some  irrigation  disposal  of  .sewage  would 
require.  Some  day,  though,  a  means  of  utiizing  the 
sewage  flow  must  be  found. 

The  traffic  situation  in  Los  Angeles  is  intolerable. 
This  is  another  sequel  of  the  rapid  growth  that  requires 
engineering  attention.  It  is  not  only  because  so  many 
people  afoot  or  in  vehicles  move  around  the  city,  but  they 
are  so  regardless  of  traffic  rules.  On  Broadway,  for 
instance,  there  has  been  installed  a  new  svstem  of  block 
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signals  which  shift  to  "Stop"  and  "Go"  simultaneously 
along  the  whole  street.  Theoretically  it  is  a  good  scheme; 
practically  the  signals  are  inconspicuous  and  the  police- 
men do  not  enforce  their  observance.  The  "jay  walkers" 
scoot  across  the  street  at  their  own  volition  and  peril, 
and  motorists  take  special  delight  in  evading  both 
signals  and  policemen.  Engineers  can  do  little  to  educate 
both  people  and  police,  but  they  can  offer  the  first  solu- 
tion of  any  traffic  problem— that  is,  to  distribute  the 
causes  of  congestion.  To  that  end  the  city  engineer  is 
planning  iDulevards  around  the  center  of  the  city  to 
remove  from  downtown  the  many  vehicles  which  go 
from  one  suburb  to  another  on  the  opposite  side  of  the 
city,  a  verj'  considerable  part  of  the  traffic  in  Los 
Angeles,  which  has  suburbs  practically  completing  the 
circumference  of  the  city. 

Planning  is  also  being  done  for  more  highway  tunnels 
and  better  ventilation  of  the  existing  ones,  and  the 
utilities  commission  engineer  is  trying  to  rearrange  the 
street-car  routes.  Downtown  Los  Angeles  was  never 
intended  for  a  big  city.  The  sidewalks  and  streets  are 
too  narrow,  and  the  street-car  layout  prepared  on  the 
principle  of  having  evei-y  car  pass  every  store.  To 
remedy  these  evils  requires  a  revolution,  not  only 
physical  but  also  in  the  minds  of  merchants  and  citizens. 
This  is  too  much  to  expect  an  engineer  to  accomplish, 
but  constant  hammering  on  the  possible  cures  which  an 
engineer  can  make  will  in  time  have  some  effect.  Two 
people  a  day  are  being  killed  in  the  streets  of  Los 
Angeles;  there  is  no  pleasure  in  getting  around  in  the 
business  district.  Sooner  or  later  the  people  will  realize 
that  safety  and  comfort  are  worth  more  than  the 
advertisement  of  the  overcrowded  street. 

Mexican  Interests  Great 

With  all  of  the  building  and  enlargement  going  on  in 
Los  Angeles  there  is,  of  course,  a  great  deal  of  work 
for  the  engineer,  but  the  engineers  living  there  have 
more  to  do  than  merely  to  take  care  of  the  city's  needs. 
The  city  is  the  center  for  the  Southwest,  just  as  San 
Francisco  is  the  center  for  the  West  in  general.  As 
far  East  as  New  Mexico  and  well  down  into  old  Mexico 
extends  their  field;  and  water  power  and  irrigation,  as 
in  the  other  big  Western  cities,  are  the  main  things  that 
interest  them.  Mexico,  particularly,  is  a  live  field,  much 
more  live  than  most  Easterners  know  about,  though  it 
is  a  Mexico  which  differs  from  the  oil-field  district  of 
the  Gulf  or  even  the  mines  of  the  interior.  It  is  that 
country  i-ich  in  agricultural  possibilities  which  lies  south 
of  California  and  which  is  as  far  separated  physically 
from  the  city  of  Mexico  as  it  is  from  Minneapolis.  All 
it  needs  for  its  development  is  a  stable,  government  and 
the  aid  which  the  engineer  can  give.  Both  are  apparent 
on  the  horizon.  The  prospects  are  that  the  next  ten 
j'ears  will  see  irrigation  development  south  of  the  line 
comparable  to  anything  which  exists  in  the  States,  and 
Loa  Angeles  will  be  the  main  center  from  which  the 
work  will  be  directed. 

At  the  recent  General  Contractors'  dinnner  in  I^s 
Angeles  one  of  the  city's  leading  bankers  made  a  speech. 
Whatever  it  .started  out  to  be  about,  it  soon  reached  a 
not  altogether  unexpected  subject— the  beauties  and 
wonders  of  Los  Angeles.  "There  are  those,"  said  the 
speaker,  "who  will  tell  you  that  the  future  of  Los 
Angeles  is  restricted  by  its  lack  of  water.  I  have  been 
hearing  that  cry  for  thirty  years,  .but  I  notice  that  as 
we  grow  we  always  manage  to  get  the  water  we  need. 


Nor  do  I  worry  about  the  future.  If  the  people  of  the 
United  States  are  so  attracted  to  this  garden  spot  of  the 
world  floud  cheerfs]  that  they  come  here  to  the  number 
of  two  or  three  million,  as  they  unquestionably  will  in 
the  next  three  decades,  then  I  know  that  the  Mulhollands 
and  the  Lippincotts  of  that  time  will  find  water  for  Los 
Angeles  if  they  have  to  pipe  it  here  from  the  Penobscot." 
This  quotation — as  nearly  accurate  as  memory  can 
recall  the  spoken  thoughts  of  an  Angeleno  talking  of  his 
own  town  is  submitted  not  as  a  warning  to  the  State  of 
Maine  of  the  proposed  invasion  of  its  water  rights,  or 
even  as  a  tip  for  prospective  business  to  pipe  and  pump 
makers,  but  because  it  seems  to  be  a  perfect  example  of 
the  Los  Angeles  spirit.  There  is  that  touch  of  super- 
enthusiasm  which,  unfortunately  for  Los  Angeles,  has 
made  its  boosters  a  byword  in  the  rest  of  the  country; 
but  there  is  also  the  acknowledgment  of  basic  conditions, 
and  faith  in  the  solution  of  difficulties  which  must  carry 
the  city  ahead  to  success. 


The  Status  of  Immigration 

No  Cause  for  Hysteria — Selective.  Not  Restrictive, 

Measure  Recommended,  but  Enforce  Present 

Law  First.  Says  General  du  Pont 

ILL-CONSIDERED  statements  from  public  men  based 
upon  hearsay  or  speculation,  rather  than  upon  facts, 
are  the  basis,  says  General  Coleman  du  Pont,  chairman 
of  the  board  of  directors  of  the  Inter-racial  Council, 
for  what  fear  there  exists  that  "our  native  civilization" 
is  in  danger  of  being  "blotted  out  by  the  succeeding 
layers  of  immigration  from  Europe."  Disregarding  of- 
ficial immigration  figures,  the  authors  of  these  state- 
ments, continues  General  du  Pont,  endeavor  to  impress 
upon  the  public  the  need  for  a  closed-door  policy  by 
asserting  that  25,000,000  prospective  immigrants  are 
awaiting  the  opportunity  of  entering  the  United  States. 
This  he  refutes  by  the  statement  that,  under  the  best 
conditions,  and  with  the  present  transportation  facili- 
ties, it  would  take  fourteen  years  to  bring  25,000,000 
people  from  Europe  here. 

Rigid  enforcement  of  the  existing  immigration  law, 
with  additional  legislation — if  found  necessary  by  a 
non-partisan  commission  that  can  study  the  situation 
dispassionately  and  .scientifically — "that  will  provide  for 
the  effective  distribution  of  immigrants,  an  intelligent 
policy  of  assimilation,  and  the  establishment  of  proper 
facilities  for  those  entitled  to  naturalization,"  is  the  view 
of  General  du  Pont.  He  believes  that,  were  the  laws  as 
they  stand  to  be  enforced  by  an  adequate  staff,  the  class 
of  immigration  that  the  United  States  would  receive 
would  be  wholly  of  good  moral  character,  physically 
sound,  mentally  competent,  self-supporting  and  opposed 
to  violence  and  revolution." 

In  answer  to  the  argument,  often  advanced,  and  par- 
ticularly now,  that  unlimited  immigration  would  mean 
greatly  increased  unemployment,  a  lowering  of  the 
standards  of  living,  and  destruction  of  the  wage  scale, 
Gen.  du  Pont  ha.s  the  following  to  say: 

There  is  a  great  deal  of  t-xuKgeration  about  the  volume 
of  immigration  now  pouring  into  America.  Mi.sapprehen- 
sion  prevails  as  to  the  relation  of  the  present  immigration 
to  the  existing  market  for  labor.  The  statement  has  been 
made  in  the  House  of  Representatives  that  unless  tlio  "flood 
gates  are  closofl,  the  standards  of  living  will  be  lowered, 
unemployment  already  estimated  at  two  million  men  will 
run  rampant  and  the  wage  scale  destroyed." 
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It  is  a  significant  fact  that  for  the  fiscal  year  ended 
June  30,  1920,  the  total  permanent  increase  in  the  alien 
male  population  of  the  United  States  was  merely  9,877. 
According  to  the  analysis  of  the  official  figures  of  the 
Bureau  of  Immigration,  10,000  more  aliens  left  for,  than 
came  from,  the  countries  of  Europe  for  that  fiscal  period, 
and  the  bulk  of  the  total  increase  in  our  immigration  alien 
population  came  from  Canada  and  Mexico.  The  United 
States  lost  102,000  emigrant  laborers  and  gained  49,185 
skilled,  9,063  professional  people,  12,500  farm  laborers  and 
31,000  servants. 

An  immigration  official  has  been  quoted  as  estimating 
that  the  immigrants  who  will  have  come  to  this  country 
before  Jan.  1,  1921,  will  number  more  than  1,200,000.  Yet 
for  the  five  months — July,  August,  September,  October  and 
November,  1920, — a  total  of  472,859  immigrants  arrived  in 
the  United  States,  according  to  records  of  the  Department 
of  Labor,  and  during  the  same  period,  181,505  persons  left 
the  United  States.  This  leaves  a  balance  in  favor  of  immi- 
gi-ation  of  291,354  for  the  five  months.  All  other  state- 
m.ents  to  the  contrai-y,  notwithstanding,  it  is  made  evident 
by  these  official  figures  that  we  will  not  have  as  large  a  net 
immigration  as  during  1914,  when  the  net  immigration  was 
769,276. 

The  following  are  the  figures  on  total  immigration  and 
total   emigration  from  July  1   to   Nov.   30,   1920: 

Total  Total  Total 

Immigration  Emigration    Immigration 

July    83,959  39,50,5  44.454 

August     86,500  43,800  42,700 

September     98,400  31.200  67,200 

October    lOl.OOO  33,000  68,000 

November    103,000  34.000  69,000 

472.859  181,505  291,354 

The  average  net  immigration  per  month  beginning  with 
last  July  was  58,271.  If  this  average  should  hold  for  the 
remainder  of  the  fiscal  year  of  1921,  the  total  net  immigra- 
tion would  be  699,252,  which  would  be  less  than  the  im- 
migration for  1913  and  the  immigration  for  1914. 

As  to  the  immigration  bill  that  recently  passed  the 
House  of  Representatives,  and  is  now  before  the  Senate, 
Gen  du  Pont  asserts  that  "it  fails  to  apply  scientific 
principles  to  immigration."  Its  passage,  he  declares 
would  result  in  the  exclusion  of  able-bodied,  unskilled 
workers,  "in  the  face  of  the  fact  that  we  received  in 
1920  proportionately  fewer  unskilled  immigrant  workers 
than  in  any  recent  year  of  normal  immigration." 
Further  discussion  of  the  bill  leads  him  to  the  following 
conclusions : 

We  must  realize  that  what  we  are  now  experiencing  is 
a  business  slump  due  to  temporary  conditions  that  need  no 
discussion  here.  These  conditions  must  necessarily  disap 
pear,  else  we  have  come  to  a  sorry  pass.  And  when  these 
conditions  have  been  removed,  and  provided  the  bill  to 
restrict  immigration  has  been  made  law  in  the  meantime, 
we  may  witness  a  shortage  of  unskilled  labor  that  may 
cripple  the  manufacture  of  goods  for  export  and  tax  our 
capacity  to  meet  the  demands  at  home.  Such  a  proposal 
is  economically  unsound,  and  if  public  opinion  is  enlightened 
on  the  subject  it  will  not  become  a  law. 

Enforcement  of  Existing  Law 

If  undesirables  are  getting  into  this  countrj-,  the 
blame  rests,  says  Gen.  du  Pont,  with  enforcement 
officers,  inasmuch  as  the  existing  immigration  law 
specifically  names  classes  that  must  be  barred  because 
of  mental  incompetence,  moral  laxity,  physical  weak- 
nesses, political  radicalism  and  economic  dependence. 

Through  the  raising  of  a  cry  that  all  classes  of 
immgration  must  be  barred  because  of  the  danger  of 
poisoning  our  native  civilization,  Gen.  du  Pont  believes 
that  a  most  effective  barrier  to  the  Americanization  of 


the  foreign  element  already  here  is  being  set  up.  Calmer 
council  should  prevail,  he  advises,  and  if  immigration 
and  the  foreign  born  must  be  discussed,  they  should  be 
discussed  dispassionately. 

Policy  of  Inter-racial  Council 

The  position  of  the  Inter-racial  Council  as  regards 
immigration  is  thus  set  forth  by  Gen.  du  Pont: 

The  Inter-racial  Council  is  not  opposed  to  limiting  the 
volume  of  immigration  to  America,  if,  after  a  conscientious 
and  liberal-minded  investigation,  that  step  is  found  to  be 
in  keeping  with  the  best  interest  of  the  nation. 

Such  an  investigation  should  be  instituted  at  once  and 
carried  out  under  the  direction  of  a  non-partisan  commission 
who  will  look  over  the  field  both  in  America  and  in  Europe, 
studying  the  subject  from  all  of  its  angles,  scientifically, 
and  with  a  view  to  evolving  constructive  policies.  Immi- 
gration is  too  important  a  subject  to  permit  of  our  rushing 
pell-mell  into  a  program  of  restriction  without  proper  con- 
sideration of  the  consequences  of  our  legislation. 

The  council  recommends  principles  of  legislation  which 
will  consider  selective  immigration  as  one  important  aspect, 
and  yet  but  a  single  aspect,  of  immigration.  It  suggests 
legislation  that  will  provide  for  the  effective  distribution 
of  immigi-ants,  an  intelligent  policy  of  assimilation,  the 
establishment  of  proper  facilities  for  those  entitled  to 
naturalization,  who,  in  large  number,  find  very  great  diffi- 
culty in  securing  the  privilege  they  have  honestly  earned. 
All  these  should  be  integral  parts  of  a  single  policy.  We 
cannot  continue  to  interpret  immigration  in  terms  of 
prejudice  and  intolerance.  It  is  a  question  of  patient  study 
and  investigation,  for  it  is  closely  bound  up  not  only  with 
our  industrial  prosperity,  but  with  our  civic  and  social 
development  as  well. 


Engineering  Conditions  in  Alaska 

In  his  annual  report  to  Congress,  Secretary  of  the 
Interior  Payne  has  the  following  statement  regarding 
Alaska : 

Ties  and  rails  on  the  government  railway  in  Alaska  are 
now  laid  to  mile  264.  When  completed  the  standard-gage 
line  will  extend  from  Seward  to  Nenana  on  the  south  bank 
of  the  Tanana  River.  412  miles  from  Seward,  with  a  stand- 
ard-gage branch  of  38  miles  leaving  the  main  line  at 
Matanuska  Junction  (mile  151)  to  the  Chickaloon  coal 
mines,  with  a  spur  of  3  miles  on  this  branch  to  the  Eska 
coal  mines. 

Fifty-four  miles  standard  gage  are  under  operation  from 
Healy  (mile  358)  to  Nenana  (mile  412),  leaving  a  gap  of 
94  miles  between  Gold  Creek  (mile  264)  and  Healy.  From 
the  north  bank  of  the  Tanana  River  (North  Nenana),  a 
nan-ow-gage  road  of  54  miles  is  in  operation  to  Fair- 
banks. From  Happy  station  on  this  line,  7  miles  south  of 
Fairbanks,  a  narrow-gage  branch  of  32  miles  extends  to 
Chatanika.  Total  mileage  in  operation,  445;  total  when 
completed,  540.  The  clearing  on  the  gap  is  practically 
completed,  and  approximately  40  miles  of  grading  done. 
The  entire  road,  including  the  3,000-ft.  bridge  over  the 
Tanana  River  at  Nenana,  should  be  completed  and  in  oper- 
ation by  the  end  of  the  summer  of  1922. 

The  Chickaloon  coal  mine  is  being  operated  for  the  Navy. 
A  shaft  of  600  ft.  has  been  sunk  and  working  levels  opened. 
The  coal  is  a  fine  quality  of  bituminous,  as  good  as  Poca- 
hontas. The  vein  is  irregular,  and  it  is  not  possible  to  esti- 
mate with  accuracy  the  amount  of  this  coal.  Eska  is  20 
miles  west  of  Chickaloon.  There  the  coal  is  low-grade 
bituminous,  and  is  being  mined  by  the  Engineering  Com- 
mission for  the  railroad  and  for  domestic  needs.  Two  leases 
have  recently  been  made  here  to  private  parties.  All  the 
coal  must  be  washed;  a  washing  plant  is  in  course  of  con- 
struction. Lignite  coal  in  abundance  is  found  south  of 
Nenana,  and  is  being  mined  for  railroad  and  domestic 
purposes.    Two  private  companies  are  operating  in  this  field. 


Organize  the  13th  Engineers 

The  13th  Regiment  of  engineers  is  being  organized  at 
Camp  Humphreys,  Va.  The  nucleus  for  this  regiment 
was  found  in  the  first  battalion  of  the  5th  Engineers. 
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Trend  of  Highway  Development 
— A  Survey 


California's  Practice 

THIS  IS  THE  TENTH  of  a  Series  of  staff  articles  on 
the  highway  situation.  It  deals  with  various  prob- 
lems conrerning  both  design  and  construction  of  pave- 
ments, stressiyig  particularly  some  rathir  unusual 
conditions  that  have  arisen  in  California  since  the  con- 
struction of  California's  system  of  the  thin-slab,  carpet- 
top  conn-ete  roads  for  which  the  state  is  noted. 

This  review  is  the  more  interesting  because  there  will 
shortUj  be  issued  three  reports  of  investigations  of 
California's  highways — by  the  U.  S.  Bureau  of  Public 
Roads,  by  the  Calif oi-nia  State  Automobile  Association 
and  by  the  Southem  California  Automobile  Association. 
The  investigations  made  by  engineers  for  the  automobile 
associations  were  brought  about  as  a  result  of  criticism 
of  the  state's  highu-ay  policy  and  methods.  The  points 
in  controversy  are  not  touched  on  in  this  revieiv,  since 
they  ivill  be  fully  discussed  in  the  forthcoming  reports. 

The  eleventh  article  of  the  series  ivill  appear  in  next 
week's  issue. — Editor. 

CALIFORNIA'S  pressing  highwaj'  problems  relate 
both  to  design  and  to  construction.  The  design 
problems  arise  from  the  uncertainty  of  the  highway 
loads  of  the  future,  while  the  construction  problems  are 
not  merely  those  due  to  high  freight  rates  and  to 
high  cost  of  labor  and  materials,  but  to  the  securing  of 
a  sufficient  number  of  competent  contractors  to  handle 
the  program  that  should  be  put  under  way  in  order  to 
extend  to  the  people  as  quickly  as  possible  the  benefits 
to  be  derived  from  the  $40,000,000  bond  issue,  recently 
approved.  Next  season  between  $6,000,000  and  $10,- 
000,000  is  to  be  expended  on  state  road  work  and  about 
$12,000,000  on  county  road  work,  provided  enough  con- 
tractors are  available  to  carry  out  this  extensive  pro- 
gram. Some  of  California's  problems  are  therefore  akin 
to  those  in  other  states.  Any  inquiry  into  California's 
highway  problems  must  concern  itself  with  the  thin- 
slab,  carpet-top  concrete  road,  for  which  the  state  is 
noted,  and  to  the  service  rendered  by  that  design. 

Unforeseen  Conditions 

One  of  the  greatest  uncertainties  in  planning  new 
roads  in  California  is  the  question  of  what  heavy  traffic, 
or  other  unforeseen  conditions,  will  develop  on  the  road 
after  completion.  California's  experience  has  given  the 
state  some  indication  of  traffic  to  be  expected  on  im- 
proved highways.  For  instance,  the  rice. industry  which 
sprang  up  suddenly  in  the  Sacramento  Valley  after  the 
construction  of  the  highway  system  brought  the  paved 
highways  of  this  district  three  unseen  problems:  (1) 
Excessive  motor  truck  loads;  (2)  irrigation  water 
standing  for  months  at  a  time,  thereby  saturating  the 
sub-base;  and  (3)  alkalis  (leached  from  the  soils)  that 
attacked  the  concrete. 

The  state  law  limits  loads  to  a  maximum  of  800  lb.  per 
inch  width  of  rubber  tire,  but  trucks  delivering  from 
the  rice  fields  and  from  other  farming  districts,  .state 
officials  report,  frequently  operate  with  1,000  lb.  or  more 
per  inch  width  and  often  carry  8  tons  per  load.  An 
effective  patrol  system  for  preventing  these  infractions 
of  the  law  has  not  yet  been  devised. 

From  the  danger  of  standing  irrigation  water  it  has 


been  possible  to  afford  some  protection  by  special  drain- 
age ditches  along  the  shoulders. 

The  question  of  what  should  be  done  to  protect  the 
concrete  from  the  action  of  alkali,  however,  is  still 
unsolved.  This  is  suggested  as  a  topic  on  which  inves- 
tigation by  the  U.  S.  Bureau  of  Public  Roads  would  be 
of  great  benefit.  The  use  of  an  asphalt  base  under  the 
concrete  is  being  planned  and  where  the  presence  of 
alkali  is  suspected  particular  pains  are  taken  to  secure 
a  dense  concrete  so  as  to  exclude,  in  so  far  as  possible, 
the  alkali-bearing  water.  Irrigation  of  the  sort  required 
for  rice  culture  has  brought  out  alkali  salts  in  districts 
where  they  did  not  before  appear  in  injurious  quantities, 
and,  in  some  instances,  where  their  presence  was  pre- 
viously unsuspected. 

Concrete  Construction 

Probably  two-thirds  of  the  concrete  placed  on  the 
California  state  highway  system  consi'<ts  of  a  1:2^:  5 
mix.  In  the  last  two  years  the  standard  mix  has  been 
changed  to  1:2:4  at  an  additional  co.st  of  perhaps 
$1,000  to  $1,500  per  mile.  A.  B.  Fletcher,  chief  engineer 
of  the  highway  commission,  expresses  some  doubt  as  to 
whether  the  additional  strength  secured  in  this  mix 
justifies  the  added  cost,  under  the  circumstances.  On 
concrete  bases  the  California  commission  has  favored  a 
thin  asphalt-oil  top,  about  i  in.  thick,  on  the  theory  that 
this  prevents  i-aveling  and  by  the  cushioning  effect  re- 
duces the  shock  and  impact  on  the  necessarily  rigid  con- 
crete base.  However,  little  of  this  "black  top"  has  been 
placed  in  recent  years  since  the  advance  in  cost  of  labor 
and  materials  has  put  it  beyond  the  reach  of  the  com- 
mission's funds.  The  cost  in  place  has  increased  from 
8  or  10  cents  to  20  cents  per  square  yard.  Under  pres- 
ent conditions  it  is  believed  that  a  IMo  2-in.  asphaltic 
toj,  may  be  more  economical  than  this  thin  top,  and  the 
viewpoint  of  the  commission  now  is  that  a  goodly  per- 
centage of  the  concrete  base  to  be  laid  under  the  pres- 
ent schedule  should  have  this  thick  black  top  or  wearing 
surface.  Where  this  will  be  used  is  a  question  that  will 
have  to  be  determined  by  the  kind  and  amount  of  traffic, 
foundation  conditions  and  thickness  of  concrete  base. 

Construction  Features 

The  black  top  is  not  ordinarily  used  for  repairing  con- 
crete pavements  which  have  suffered  from  excessive 
traffic  or  from  a  combination  of  heavy  wear  and  weak- 
ened foundation  conditions.  The  only  remedy  recom- 
mended for  this  condition  i.s  the  placing  of  an  additional 
layer  of  concrete  on  top  of  that  already  in  place.  In  fad, 
the  commission  when  referring  to  the  concrete  work,  is 
always  careful  to  speak  of  it  as  a  ha.se  rather  than  as  a 
pavement.  It  has  always  been  the  intention  to  place  an 
additional  thickness  of  concrete  on  some  of  the  thin  base 
roads  when  traffic  and  financial  conditions  warranted  it. 

The  black  top  is  used  as  a  latter,  additional  thickness, 
however,  on  certain  pavements  subjected  to  an  unex- 
pected amount  of  traffic  but  which  have  not  been  dam- 
aged fundamentally.  The  customaiy  way  of  placing 
it  in  these  ca.scs  is  to  build  a  concrete  shoulder,  21  ft. 
wide,  on  each  side  of  the  roadway.  These  project  to  a 
height  of  from  U  to  2  in.  above  the  roadbed  and  are 
topped  with  a  black  top,  usually  a  Topeka  mix,  from  1! 
to  2  in.  in  thickness.  This  topping  extends  the  full 
width  of  the  roadway  between  shoulders.  This  con 
struction  gives  a  black  center  with  white  border  .strips 
(the  shoulders  are  not  oiled). 
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The  commission  is  now  definitely  committed  to  the 
practice  of  using  reinforcing  steel  in  all  concrete  bases, 
and  a  minimum  concrete  thickness  of  5  in.  The  steel  is 
used  on  the  theory  that  even  a  slight  amount  of  it  will 
prevent  cracks  from  widening  and  thus  keep  cracked 
slabs  from  breaking  down. 

California  is  believed  to  be  an  exception  to  other 
states  in  that  its  main  highway  system  includes  many 
stretches  where  there  is  heavy  travel  through  uninhab- 
ited territory.  As  a  result,  there  is  found  hard  surfac- 
ing where  the  adjacent  territory  would  call  for  cheaper 
construction.  For  example,  40  miles  of  the  Ridge  Route 
between  Bakersfield  and  Los  Angeles  was  without  habi- 
tation when  the  route  was  built,  yet  this  road  was  made 
20  ft.  wide  and  was  paved  with  a  concrete  base  through- 
out, the  materials  being  hauled  to  the  job  40  miles  by 
motor  truck.  Most  of  the  main  trunk  highways  have 
now  been  built  and  under  the  new  $40,000,000  bond 
issue  a  large  amount  of  the  work  will  be  on  laterals. 

Effect  of  Freight  Rates 

Freight  rates  have  considerable  effect  upon  road  con- 
struction inasmuch  as  materials  have  to  be  hauled  long 
distances  by  rail.  Along  the  coast  from  Monterey  Bay 
to  Los  Angeles,  for  example,  the  absence  of  gravel  de- 
posits and  commercial  rock  quarries  has  necessitated 
the  shipment  cf  crushed  rock  as  far  as  200  miles.  The 
present  freight  charges  are  approximately  three  times 
the  pre-war  rates,  because  in  those  days  the  state  en- 
joyed special  rates  on  road  materials  which  were  about 
half  the  normal  freight  rates.  Now,  no  special  rate  is 
allowed.  Because  of  the  frequency  of  long  hauls,  the 
policy  has  always  been  to  make  every  effort  to  develop 
any  good  local  sources  of  supply.  However,  deposits  of 
suitable  materials  near  the  jobs  are  comparatively  rare 
in  California,  and  there  has  been  nothing  to  do  but  pay 
the  high  freight  rate. 

During  the  construction  season  of  1921  slow  cement 
deliveries  and  car  shortages  will  not  be  factors,  it  is 
believed.  Some  difficulty  was  experienced  during  the 
past  construction  season  in  securing  cement,  but  car 
shortages  and  scarcity  of  labor,  the  two  chief  causes, 
are  no  longer  feared.  During  the  war  all  available  cars 
were  taken  from  the  Western  rail  lines  and  it  does  not 
appear  that  the  coast  supply  of  cars  has  been  drawn 
upon  since  then.  Meantime,  freight  shipments  have 
decreased,  so  the  cars  available  have  been  able  to  handle 
easily  the  business  that  is  offered.  Unlike  the  Central 
and  Eastern  states,  California  does  not  have  to  give  up 
a  large  number  of  cars  to  assist  in  the  transportation 
of  winter  coal  supplies. 

Day-Labor  Construction 

A  sufficient  amount  of  labor  is  now  available  in  the 
state,  but  the  average  cost  exceeds  $5  per  8-hr.  day, 
and  during  the  summer  months  the  better  class  of  labor 
is  attracted  to  the  canneries  and  orchards.  Moreover, 
under  the  existing  state  policy  all  highway  work  done 
on  the  day-labor  plan  can  be  performed  only  by  Ameri- 
can citizens.  Indirectly,  this  has  increased  labor  costs 
on  state  road  work.  An  average  of  about  500  convicts 
is  employed  in  remote  districts,  and  the  results  of  sev- 
eral years'  experience  with  this  class  of  labor  have  been 
particularly  good.  However,  the  maximum  number  of 
convicts  available  for  this  kind  of  work  is  about  7.50 
to  800.  The  total  cost  of  feeding,  housing,  clothing  and 
equipping  them  is  about  $2  per  day,  or  less  than  40  per 


cent  of  the  common-labor  wage.  State  highway  officials 
assert  that  convict  labor  is  far  more  efficient  than  the 
average  common  labor  of  today. 

California's  experience  with  day-labor  work  has 
proved,  according  to  an  announcement  recently  issued 
by  the  highway  commission,  that  contract  work  is  the 
more  economical  way  of  carrying  on  highway  construc- 
tion, and  that  it  can  thereby  have  a  greater  volume  of 
work  under  way.  Therefore,  the  commission  under- 
takes work  by  day  labor  only  when  the  job  is  too  small 
to  warrant  advertising  for  bids,  or  when  no  fair  bid  is 
tendered.  During  the  early  period  of  state  highway 
construction,  approximately  80  per  cent  of  all  work  was 
done  by  contract.  War  conditions,  with  a  consequent 
increase  in  the  prices  of  materials  and  wages,  influenced 
the  state  highway  commission  to  assume  more  work  on 
a  day-labor  basis.  During  the  past  season  work  done 
under  contract  and  by  day  labor  was  about  equally 
divided  in  volume.  With  resumption  of  active  construc- 
tion under  more  normal  conditions,  the  commission 
hopes  to  do  less  day-labor  and  more  contract  work. 

Though  California  has  experienced  many  difficulties 
in  pioneer  work  of  concrete  roadbuilding  and  though 
her  problems,  herein  presented,  have  called  for  a  meas- 
ure of  resource  in  solving  them,  highway  engineers  all 
over  the  country  doubtless  are  more  interested  in  one 
problem  of  California's  more  than  any  other — the  serv- 
ice value  of  thin-slab,  carpet-top  concrete  roads  under 
intense  motor  vehicle  traffic.  That  particular  question 
is  the  subject  of  inquiries  on  the  part  of  three  organi- 
zations referred  to  in  the  introductory  paragraph  of 
this  article.  These  reports  are  expected  to  add  greatly 
to  the  published  data  on  California's  highway  practice. 


Earthquake  Causes  Surge  in  Sewer 

THE  accompanying  diagram  taken  from  records  of  an 
automatic  gage  shows  effect  of  the  June  21,  1920, 
earthquake  on  the  flow  in  the  main  outfall  sewer  of  the 
city  of  Los  Angeles  Cal.  The  record  shows  the  variation 
in  the  depth  in  feet  in  the  sewer,  which  reaches  its  maxi- 
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June    1920 
DIAGRAM  SHOWING  EFFECT  OF  EARTHQUAKE  ON  FLOW 
IN  OUTFALL,  SEWER,  LOS  ANGELES,  CAL. 

mum  each  day  about  noon.  At  that  time  on  JJune  21  it 
had  reached  a  height  of  4.18  and  was  steadily  decreasing 
until  shortly  after  6,  when  the  earthquake  occurred. 
The  surge  which  then  resulted  is  shown  by  the  vertical 
line  reaching  from  a  point  4.37  down  to  a  point  2.82. 
This  was  practically  instantaneous,  as  shown  on  the 
gage,  and  apparently  had  no  effect  on  subsequent  flow. 
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Assuring  Safety  in  Old  Highway  Bridges 

Bridge  Danger  Often  Exaggerated,  But  Conscientious  Supervision  Necessary— What  Loading  Should  Be 
Provided  For — Experience  With  Failures — Floor  Repair 

By  M.  W.  Torkelson 

Bridge  Engineer,  Wisconsin  Highway  Commission,  Madison 


THE  effect  of  modern  highway  traffic  on  existing 
bridges  has  of  late  been  the  subject  of  much  specula- 
tion and  in  some  quarters  appears  to  have  caused  a 
very  large  amount  of  alarm.  The  recent  progress  report 
of  a  committee  of  the  American  Road  Builders  Asso- 
ciation on  this  subject  opens  with  the  statement  "it 
has  been  estimated  that  more  than  80  per  cent  of  the 
highway  bridges  are  a  distinct  menace  due  to  either  of 
two  things,  original  construction  not  strong  enough  for 
modern  traffic  demands,  or  deterioration."  While  the 
writer  does  not  wish  to  belittle  such  danger  as  actually 
exists,  he  cannot  but  feel  that  this  statement  goes  far 
beyond  the  facts  and  is  liable  to  cause  unnecessary 
alarm.  He  is  willing  to  concede  that  he  is  not  familiar 
with  conditions  in  the  more  densely  populated  Eastern 
States,  yet  his  experience  does  include  a  metropolitan 
area,  where  the  loads  to  be  carried  are  probably  as  heavy 
as  they  are  anywhere,  though  possibly  the  traffic  is  not 
as  dense  as  in  certain  localities  in  the  East.  It  is  not 
contended  that  our  bridges  are  of  the  strength  they 
should  be;  it  is  admitted  that  some  of  them  are  danger- 
ous, but  to  say  that  80  per  cent  of  the  bridges  are  a 
distinct  menace  is  to  make  a  statement  that  does  not 
appear  to  be  warranted  by  the  facts.  It  makes  it 
appear  that  any  man  who  goes  out  on  the  road  with 
a  good-sized  truck  is  in  danger  of  losing  his  life  or 
his  property,  or  both,  and  suggests  that  we  should  make 
extensive  repairs  on  practically  all  of  our  older  bridges. 

Bridge  Problem  Not  Primary 

Reliable  statistics  are  necessary  to  prove  the  truth 
or  error  of  the  statement  quoted.  Records  of  high- 
way traffic  and  highway  accidents  do  not,  to  the  writer's 
knowledge,  exist.  But  experience  extending  over  more 
than  twelve  years  shows  that  accidents  due  to  failures 
of  highway  bridges,  either  in  whole  or  in  part,  form 
no  more  than  a  very  small  portion  of  the  total  numbei 
of  accidents  occurring  on  the  highways.  It  is  true  that 
weak  bridges  constitute  one  source  of  danger;  but  bad 
alignment,  narrow  embankments,  railroad  grade  cross- 
ings, lack  of  enforcement  of  traffic  rules  and  many  other 
causes  of  accident  which  might  be  cited  are  far  more 
serious.  In  the  writer's  experience  during  the  time 
quoted  he  does  not  know  of  more  than  a  dozen  or  fifteen 
bridge  failures  in  the  state.  During  the  .same  period 
accidents  on  the  highways  due  to  other  causes,  re.iult- 
ing  in  great  damage  to  property  and  loss  of  life,  have 
occurred  by  the  hundred.  How  then  can  the  condition 
of  our  highway  bridges  be  held  up  as  a  distinct  menace? 
Or,  if  it  is  a  menace,  why  should  not  greater  attention 
be  paid  to  rectifying  the.se  other  conditions  which 
are  much  more  destructive? 

Nevertheless,  there  is  a  problem  which  must  be  recog- 
nized and  faced.  Provision  must  be  made  for  motor 
trucks,  which  are  with  us  now  and  which  will  continue 
to  come  in  ever-increasing  numbers.  Where  one  truck 
now  travels  the  main  road  there  will  in  all  probability 
be  ten  within  ten  years.  The  problem  i.i  to  take  care 
of  this  truck-  traffic  until  such  time  as  all  of  our  old 


bridges  can  be  replaced  with  new  structures  of  adequate 
strength.  This  d6es  not  mean  that  we  should  undertake 
to  strengthen  all  old  bridges,  or  that  we  should  embark 
on  an  extensive  repair  program.  Repair  work  is  expen- 
sive, and  even  when  repairs  are  completed  the  usual 
result  is  still  an  old  bridge  that  nobody  wants.  If 
extensive  expenditures  are  incurred  they  should  be  for 
new  work. 

Live  Loads  for  New  and  Old  Bridges 

The  individual  load  for  which  we  will  have  to  provide 
will  probably  not  be  much  greater  than  at  present.  The 
law  in  Wisconsin  requires  all  steel,  iron  or  concrete 
bridges  to  be  built  of  sufficient  strength  to  carry  safely 
any  load  which  may  be  driven  or  propelled  thereon  of 
7iot  more  than  15  tons.  Under  the  unusually  rigid 
assumptions  of  the  Wisconsin  Highway  Commission  as 
to  distribution  of  load,  the  bridges  designed  under  this 
assumed  loading  are  of  ample  strength  to  carry  20-ton 
tractors.  To  date  the  only  loads  which  have  approached 
the  limit  are  the  traction  engines  which  are  in  general 
use  for  threshing  purposes.  These  tractors,  while  not 
considerable  in  number,  exist  throughout  the  entire 
state,  practically,  and  almost  any  bridge  is  liable  to  be 
called  on  to  carry  one.  Though  they  travel  at  slow 
speeds,  not  more  than  2  or  3  miles  per  hour,  yet  they 
are  almost  invariably  equipped  with  heavy  lugs  which 
cause  considerable  impact. 

The  writer  does  not  believe  it  likely  that  this  weight 
is  going  to  be  exceeded  in  trucks,  except  in  rare 
instances.  We  must  consider  that  there  is  a  reasonable 
limit  to  truck  weights  that  must  be  observed,  otherwise 
we  will  have  a  parallel  to  the  well-known  competition 
between  the  safe  manufacturer  and  the  burglar.  If 
the  weight  of  trucks  is  permitted  to  be  increased  to 
the  limit  as  soon  as  the  roads  are  surfaced  with 
improved  pavements,  the  weight  of  trucks  will  be 
increased,  the  pavements  will  again  be  inadequate,  and 
the  vicious  circle  will  continue.  Plainly,  this  cannot 
be  tolerated.  Though  heavily  laden  trucks  travel  at 
higher  speeds  than  traction  engines  they  run  on  smooth 
rubber  tires  which,  even  though  solid,  tend  very  much 
to  decrease  impact.  The  tendency  of  the  time  is  more 
and  more  to  pneumatic  tires,  which  again  will  tend  to 
reduce  impact.  Under  the  circumstances,  the  writer  is 
forced  more  and  more  to  the  conclusion  that  the  truck 
of  the  future  will  not  greatly  exceed  in  capacity  the 
truck  of  the  present  time. 

Fixing  up  our  old  bridges  to  last  ten  or  fifteen  years 
longer  does  not  mean  that  we  must  spend  large  amounts 
for  indiscriminate  repairs.  The  extent  to  which  a  weak 
bridge  should  be  repaired  will  depend  very  largely  upon 
where  it  happens  to  be  and  what  traffic  it  is  called 
on  to  carry.  If  it  is  located  on  a  byroad  where  heavy 
loads  pa.ss  only  at  rare  intervals,  it  should  remain 
untouched  until  all  of  the  bridges  in  the  samo  class 
located  on  the  main  roads  are  repaired.  "Repair,"  fur- 
thermore, doe.s  not  mean  that  the  l)ridge  should  be 
brought  up  to  the  standard  of  new  con.struction.    There 
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can  be  no  argument  about  the  necessity  of  first-class 
design  for  new  work;  ample  provision  for  the  future 
should  be  made.  But  where  the  problem  is  one  of  car- 
ing for  traffic  for  a  few  years  only  we  need  do  no  better 
than  our  everyday  experience  shows  us  is  necessary  to 
carry  the  loads. 

Facts  About  Failxjres 

Since  the  object  in  mind  is  the  prevention  of  bridge 
failures  it  is  important  to  study  just  how  failui'es 
occur.  While  the  writer  has  no  accurate  statistic,  at 
hand  it  is  his  belief  that  most  failures  occur  only 
after  there  have  been  indications  of  danger  unmistak- 
able to  any  man  who  is  competent  to  be  in  charge  of 
the  highway  work  for  a  county.  In  two  failures  involv- 
ing fatalities  which  have  come  under  the  writer's 
observation  this  was  especially  noticeable. 

In  one  of  these,  where  thr  failure  occurred  through 
the  buckling  of  a  T-chord  pony  truss,  the  truss  stood 
for  months,  badly  out  of  line  and  steadily  getting  worse, 
while  carrying  a  severe  load  at  frequent  intervals.  The 
writer  personally  warned  the  driver  of  the  tractor  under 
which  the  bridge  later  collapsed,  in  the  presence  of  the 
tovra  chairman,  but  the  warning  went  unheeded  and 
after  a  few  more  trips  the  bridge  collapsed,  killing  the 
driver  and  his  fireman.  In  another  case,  where  a  long 
single-span  bridge  fell  into  the  river,  the  failure  was 
due  to  the  collapse  of  an  improperly  built  abutment. 
The  deterioration  in  the  masonry  had  been  observed  as 
much  as  four  or  five  years  before  the  accident  occurred, 
and  there  had  been  talk  about  relaying  the  masonry 
and  fixing  up  the  bridge.  But  through  the  inertia  so 
common  in  our  public  officials  nothing  was  ever  done. 

In  other  cases,  where  there  have  been  failures  in 
bridge  floors  examination  after  the  failure  has  shown 
that  a  majority  of  the  joists  was  rotten  from  end  to  end, 
the  wonder  being  that  they  carried  even  their  own 
weight,  to  say  nothing  of  heavy  loads.  This  condition 
could  easily  have  been  detected  in  advance;  any  experi- 
enced construction  foreman  taking  the  trouble  to  look 
under  the  bridge  floor  would  have  been  in  a  position  to 
detect  the  danger  and  to  suggest  the  remedy. 

Failures  in  Steel  Bridges 

In  the  writer's  experience  failure  in  members  of  steel 
bridges  are  extremely  rare;  he  knows  of  only  four,  and 
fortunately  none  of  these  resulted  in  accident.  One,  a 
clean  break  through  a  main  member  consisting  of  four 
good-sized  angles,  occurred  during  erection.  Probably 
this  was  due  to  imperfect  metal,  all  four  angles  in  the 
member  having  been  cut  from  the  same  imperfect  sec- 
tion. In  another  case  a  lower-chord  member  in  the 
center  panel  of  a  40-ft.  pony  truss  failed  about  four 
years  after  erection.  This  was  also  due,  in  the  writer's 
belief,  to  bad  metal  in  the  member,  but  the  break  was 
detected  and  the  bridge  supported  on  falsework  before 
any  harm  resulted.  The  other  two  failures  were  in  eye- 
bars  with  welded  heads,  clean  breaks  through  the  welds. 
In  one  of  these  cases,  where  the  matter  was  brought 
to  the  writer's  attention,  he  was  instrumental  in  get- 
ting a  new  bar  installed,  the  remaining  bar  carrying  the 
load  in  the  meantime.  In  the  other  case  the  second 
bar  of  the  pair  carried  the  load  over  a  considerable 
number  of  years  and  no  harm  resulted. 

The  failure  of  trusses  as  a  whole  is  also  very  rare. 
The  only  cases  of  failure  of  this  kind  of  which  the 
writer  has  knowledge  are  two  or  three  T-chord  pony 


trusses  and  the  single  long  truss  previously  mentioned. 
But  this  latter  involved  no  fault  of  the  truss  itself; 
the  abutment  was  built  of  shapeless  igneous  rock,  laid 
up  with  no  more  natural  bond  than  there  would  be  in 
a  pile  of  pumpkins,  with  but  very  little  mortar  and 
that  of  poor  quality.  All  of  the  other  truss  failures 
of  which  the  writer  has  knowledge  have  occurred  in 
unbraced  T-chord  pony  trusses,  and  in  these  cases  the 
trusses  invariably  got  badly  out  of  line  and  remained 
in  this  shape  for  long  periods  before  the  truss  went 
down.  The  incipient  buckling  was  plain  warning  of 
coming  trouble,  but  was  ignored. 

Floor  Failures 

It  also  seems  that  actual  failures  of  steel  floor  sys- 
tem members  are  few  and  far  between.  I  a  the  early 
days,  about  1908,  when  Wisconsin  first  interested  itself 
in  bridgfe  construction,  the  writer  was  frequently  called 
upon  by  local  officials  to  get  up  bridge  plans  and  was 
required  to  justify  these  in  competition  with  plans 
proposed  by  bridge  contractors.  In  those  days  the  most 
frequent  debate  was  with  reference  to  the  size  and 
number  of  floor  joists.  The  state  department's  plans 
usually  called  for  9-in.  joists  where  the  plans  previously 
in  use  had  specified  6-in.  joists.  The  writer  remembers 
frequent  arguments  with  bridge  men  with  reference  to 
these  so-called  heavy  steel  joists,  and  the  statement  was 
made  by  these  men,  in  good  faith,  that  they  had  never 
known  of  an  instance  where  a  steel  I-beam  had  actually 
broken  under  a  load.  There  had  been  some  instances 
where  the  drive  wheels  of  traction  engines  had  broken 
through  a  floor,  letting  the  axle  down  on  the  steel  joists, 
but  the  joists  (so  it  was  reported)  invariably  held. 
Since  that  time  the  writer  has  heard  of  only  a  single 
case  where  any  rolled  steel  beam  has  failed  under  a 
load,  and  that  failure  occurred  in  a  10-in.  beam  in  a 
bridge  with  16-ft.  roadway.  The  traction  engine  caus- 
ing this  failure  was  said  to  weigh  in  the  neighborhood 
of  15  tons;  the  break  was  described  as  a  clean,  bright 
break,  indicating  no  flaw. 

The  writer  believes  that  by  far  the  most  usual  cause 
of  bridge  failures  is  the  failure  of  wooden  floor  joists 
or  floor  planks.  Previous  to  about  1900  the  majority 
of  steel  highway  bridges  were  built  with  timber  floor 
joists  and  many  of  these  bridges  are  still  in  service. 
These  floor  joists  naturally  rot  most  rapidly  on  the 
upper  side.  It  has  been  frequent  practice  to  turn  these 
old  joists,  putting  their  straight  side  up  and  leaving 
the  badly  rotted  side,  full  of  old  spike  holes,  each  with 
the  adjacent  area  badly  rotted,  on  the  lower  side,  where 
it  is  called  upon  to  take  tension.  This  procedure  makes 
it  possible  to  lay  down  the  new  floor  planks  on  a  straight 
surface,  but  it  certainly  does  not  make  the  floor  any 
stronger.  Many  old  joists  thus  remain  long  after  their 
period  of  usefulness  is  over.  In  the  writer's  opinion 
they  cause  more  bridge  accidents  than  all  other  causes 
combined. 

Floor  Repair  the  First  Step 

From  the  foregoing  it  appears  that  the  most  necessaiy 
thing  to  do  is  to  have  careful  examinations  made  of  our 
bridge  floors  and  the  proper  remedies  applied  to  such  bad 
conditions.  This  applies  to  short  spans  as  well  as  the 
long  spans.  If  the  bridge  is  short,  not  more  than  30 
or  40  ft.,  the  problem  of  repair  is  simple  in  nine  cases 
out  of  ten:  throwing  out  unsound  joists  and  replacing 
them  with  joists  that  are  sound.     If  the  trusses  are 
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weak,  it  is  usually  possible  in  these  short  spans  to  place 
supports  under  the  panel  points.  In  timber  pile  trestles 
repairs  consisting  of  the  replacement  of  rotten  timber 
are  a  comparatively  simple  matter.  The  deck  can  be 
removed,  caps  taken  off,  and  new  piles  driven  where 
necessary,  without  any  great  skill  being  required. 

In  case  of  a  combination  timber  truss  bridge  the 
problem  is  more  serious.  There  is  no  type  of  bridge, 
in  the  writer's  judgment,  so  dangerous.  Rotten  tim- 
ber may  exist  in  a  vital  spot  undetected,  and  it  is  beyond 
the  power  of  any  man  to  say  whether  or  not  an  old 
bridge  of  this  type  is  safe.  But  there  are  instances 
where  such  bridges  have  stood  up  and  carried  traffic 
for  years  after  having  sagged  appreciably  under  their 
own  weight,  probably  due  to  slight  rotting  and  subse- 
quent crushing  of  timber  at  the  ends  of  compression 
members. 

In  nine  cases  out  of  ten  steel  bridges,  even  those  built 
more  than  15  years  ago,  are  of  ample  strength,  in 
so  far  as  the  trusses  are  concerned,  to  carry  modem 
loading,  the  weak  point  usually  being  the  floor  system. 
If  the  floor  joists  are  of  timber  a  careful  examination 
of  them  should  be  made,  piece  by  piece,  by  an  experi- 
enced timber  man.  If  a  considerable  portion  of  them 
are  in  good  shape  it  may  be  wise  to  reinforce  the  floor 
by  replacing  the  joi-sts  which  have  rotted  to  a  serious 
extent  and  to  increase  their  number.  In  case  many 
of  them  are  in  bad  shape  it  probably  will  be  wisest 
to  replace  them  with  steel  joists  spaced  not  more  than 
27  in.  between  centers  and  of  proper  size  for  the  length 
of  panel.  Usually  the  trusses  are  not  of  suflScient 
capacity  to  carry  a  reinforced-concrete  floor  and  have 
any  live-load  capacity  left,  but  a  laminated  floor  of 
2  x  4-in.  planks  laid  edgewise,  protected  by  a  bituminous 
wearing  surface,  will,  if  given  reasonable  maintenance, 
give  service  during  the  remaining  life  of  the  bridge. 
If  the  floor  beams  are  weak  there  are  ways  of  reinforc- 
ing them.  Usually,  however,  serious  weakness,  if  any 
exists,  will  not  be  in  the  beam  itself,  but  in  its  con- 
nections. It  is  a  comparatively  simple  matter  to  design 
auxiliary  yokes  by  which  these  end  connections  can  be 
reinforced  and  the  capacity  of  the  beam  itself  thus  be 
greatly  increased. 

Sometimes  there  is  serious  corrosion  in  certain  mem- 
bers of  the  bridge  at  the  floor  line.  Usually  this  condi- 
tion is  worst  in  the  end  posts,  but  sometimes  it  is 
present  in  the  web  members,  and  the  writer  has  seen  it 
even  in  the  lower  chords.  If  serious  corrosion  exists 
near  the  end  of  any  member  the  repair  is  usually  a 
serious  matter,  involving  supporting  the  bridge  on  false- 
work and  replacing  the  corroded  member.  But  if  the 
corrision  is  a  suflficient  distance  away  from  the  end  con- 
nections to  give  grip  to  the  splice  it  is  u.sually  possible 
to  design  a  splice  reinforcement  to  the  corroded  member 
which  will  give  the  bridge  its  original  strength  and 
which  can  be  installed  without  interrupting  traffic. 

Dealing  With  Weak  Trusses 

To  attempt  to  strengthen  the  trusses  of  steel  bridges 
"s  usually  useless.  The  expense  is  generally  great  and 
the  result  a  patched-up  old  bridge  which  is  not  worth 
what  it  costs.  It  would  be  better  in  a  majority  of 
cases  to  scrap  the  old  bridge  and  build  a  new  one.  If 
the  span  is  short  or  obstruction  to  the  stream  not 
serious  it  may  be  possible  to  introduce  supports  under 
the  panel  points,  in  effect  converting  the  .bridge  into  a 
trestle.     This   procedure  also   is   relatively   expensive, 


and  it  would  be  better  in  a  majority  of  cases  to  apply 
the  money  toward  the  construction  of  a  new  bridge. 

Much  unnecessaiy  loading  is  put  on  highway  bridges 
through  impact  caused  by  improper  approaches  and 
rough  bridge  floors.  Just  so  sure  as  a  rough  bridge 
floor  will  cause  a  large  amount  of  shock,  stressing  the 
bridge  far  beyond  a  static  load  of  the  same  weight, 
so  will  removing  the  causes  of  impact  tend  to  relieve 
the  bridge.  The  laminated  2  x  4-in.  floor  protected  with 
a  bituminous  wearing  surface,  heretofore  referred  to, 
can  be  made  so  smooth  that  loads  will  roll  across  with 
little  if  any  impact,  and  the  approaches  to  any  bridge 
can  be  placed  in  such  condition  that  the  loads  will  roll 
upon  the  bridge  smoothly  and  not,  as  is  often  the  case, 
land  on  it  with  a  bang  that  can  be  heard  half  a  mile 
away. 

The  writer's  program  can  be  summed  up  in  a  few 
words:  Find  the  really  bad  places  and  make  them 
safe.  This  does  not  mean  the  repair  or  reinforcement 
of  all  old  bridges  indiscriminately,  but  the  searching 
out  of  those  glaringly  bad  places  so  plain  to  be  seen 
once  looked  for,  which  cause  nine-tenths  of  our  failures, 
and  the  replacement  of  rotten  materials  with  sound 
materials  where  this  will  result  in  a  reasonably  adequate 
structure.  Where  reasonable  repairs  will  not  result  in 
substantial  improvement  a  new  structure  should  be 
built.  Where  a  structure  gives  plain  signs  of  distress 
these  should  be  heeded  promptly,  not  ignored.  Experi- 
ence shows  that  if  this  is  done  bridge  accidents  will 
practically  disappear. 

But  this  requires  eternal  vigilance.  There  must  be 
someone  on  the  job  whose  business  it  is  to  look  out 
for  these  warnings  and  apply  the  remedy  without  delay. 
We   must  act,   not   procrastinate. 

In  Wisconsin  the  supervision  of  all  bridges  on  the 
state  trunk  highway  system  is  in  the  hands  of  the 
county  highway  commissioner,  who  is  directly  in  charge 
of  all  county  construction  and  maintenance.  He  in  turn 
is  under  the  direction  of  the  state  highway  commission, 
which  is  authorized  by  law  to  require  the  reconstruc- 
tion of  any  bridge  or  culvert  deemed  dangerous.  It 
is  a  portion  of  the  county  highway  commission's  engi- 
neers on  maintenance  work  to  make  freiiuent  examina- 
tions of  all  drainage  structures,  and  to  recommend  and 
cause  to  be  executed  such  repairs  and  betterments  as 
may  be  deemed  advisable.  The  state  highway  commis- 
sion has  received  very  loyal  support  from  the  county 
officers,  and  through  their  co-operation  more  than  a 
thousand  of  the  worst  structures  are  being  replaced 
yearly  with  permanent  structures  of  high  type.  At  the 
present  rate  of  accomplishment  we  expect  to  keep  ahead 
of  our  trafllc  problem,  keep  bridge  failures  down  to  a 
minimum  and  have  all  of  our  seriously  weak  bridges  on 
important  routes  replaced  in  ten  years  with  adequate 
modern  structures. 


Cement  and  Base  Metals  Now  Lead 

Speaking  at  a  recent  meeting  of  the  Portland  Cement 
Association  Dr.  George  Otis  Smith,  director  of  the  U. 
S.  Geological  Survey,  said: 

We  arr  apt  not  to  pay  enouph  honor  to  the  humble  but 
useful  thinir.'i  of  life.  The  dominant  position  of  our  coun- 
try in  a  world  of  industry  and  commerce  is  due  largely 
to  our  wealth  in  the  essential  minerals,  and  the  statistical 
record  of  the  growth  of  our  mineral  in<lustry  shows  how 
the  baser  metals  have  taken  the  leadership  from  gold  and 
silver.  Indeed  the  non-metals,  once  of  subordinate  rank, 
now   far   exceed    the    metala    in   value    of   annual    output. 
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Test  of  Large  Water  Meters  in 
Place  With  a  Pitometer 

By  Frank  D.  Danielson 

Assistant   Engineer,   A'illage   of  Glencoe,    III. 

WHEN  service  meters  have  measured  about  400,000 
cu.ft.  they  usually  under  register  and  must  be 
removed  for  testing  and  repair.  Meters  up  to  and  in- 
cluding the  2-in.  size  may  be  removed  readily  and 
checked  for  accuracy  at  the  shop,  but  larger  meters  are 
hea\y  and  it  is  often  impracticable  to  remove  them  from 
their  setting  in  vaults.  For  testing  large  meters  in 
place  at  Glencoe,  111.,  a  pitometer  was  used  as  shown  by 
the  sketch. 

The  pitometer  was  set  up  near  the  vault  containing 
the  meter  to  be  tested.  The  rod  meter  of  the  pitometer 
was  inserted  through  a  corporation  cock  on  a  2-in.  gal- 
vanized-iron  pipe  about  6  ft.  long.  A  valve  attached  to 
the  pipe  on  each  side  of  the  pitometer  assisted  in  the 
control  of  the  water  while  the  apparatus  was  being 
placed.     To  each  end  of  the  2-in.  pipe  was  attached  a 


PITOMETER   SET-Ll'  FOR  TESTING  L.\RGE   METER   IM  PLACE 


length  of  fire  hose  which  reached  to  neighboring 
hydrants. 

For  such  use  of  the  pitometer  and  fire  hose,  instead 
of  tapping  the  main,  the  location  of  hydrants  and  valves 
must  conform  to  certain  conditions.  Sometimes  it  be- 
came necessary  to  connect  hydrants  which  were  located 
more  than  a  block  away  from  each  other.  The  losses 
occurring  in  such  extended  hose  lines  together  with  that 
from  the  mains  included  was  first  determined  as  stated 
later.  One  hydrant  must  serve  as  the  source  of  water 
supply  and  the  other  as  the  inlet  to  a  section  closed  off 
in  the  street  main  from  which  the  meter  to  be  tested  is 
fed.  This  closed-off  section  is  easily  obtained  by  shut- 
ting one  valve  anywhere  between  the  supply  hydrant 
and  the  service  pipe  to  the  large  meter  and  another 
valve  back  of  the  inlet  hydrant.  All  stop  and  waste 
cocks  on  service  pipes  leading  from  the  segregated  sec- 
tion of  the  main  street  must  also  be  closed,  except  the 
cock  to  which  the  meter  to  be  tested  is  attached.  The 
pipe  to  which  the  meter  under  consideration  is  attache^! 
must  be  closed  in  the  residence  served.  The  lawn  faucet 
can  then  be  opened  to  allow  a  stream  to  pass  which  has 
been  measured  both  by  the  meter  and  pitometer. 

The  water  measured  was  fed  from  the  supply  hydrant 
through  the  pipe  containing  the  pitometer  orifices  into 
the  inlet  hydrant  to  the  segregated  section.  The  loss  in 
the  system  which  must  be  credited  to  the  meter  when 


comparing  its  discharge  to  that  of  the  pitometer  had 
to  be  determined.  To  do  this  the  stop  and  waste  cock 
near  the  meter  under  investigation  was  closed  and  a 
reading  of  the  deflection  of  the  manometer  taken.  If 
there  was  no  waste  the  deflection  was  zero,  since  all 
flow  past  the  pitometer  orifices  had  been  stopped.  If  a 
slight  deflection  in  the  U-tube  was  shovra  the  computed 
discharge  was  added  to  the  meter  reading  to  give  the 
net  discharge. 

Before  starting  to  make  meter  and  pitometer  readings 
water  was  allowed  to  pass  through  the  set-up  for  a  short 
time  to  assure  the  proper  working  of  the  whole  system. 
When  the  pressure  gage  attached  to  the  pipe  near  the 
pitometer  showed  a  constant  reading  the  flow  was  con- 
sidered uniform.  Time  was  taken  for  the  passage  of  a 
definite  volume  of  water  through  the  meter.  When  the 
indicator  of  the  1-cu.ft.  dial  read  zero,  the  time  was 
recorded  and  a  reading  made  on  the  manometer.  The 
flow  continued  until  the  prescribed  number  of  cubic  feet 
had  passed  through  the  meter,  when  the  time  was  again 
noted.  During  this  interval  the  U-tube  deflection  was 
read  frequently  and  the  mean 
taken  in  computing  the  veloc- 
ity of  flow  and  the  dischai-ge. 
Comparative  discharge  deter- 
minations were  made  with 
several  different-sized  streams 
flowing  from  the  lawn  faucet. 
Having  determined  the 
amount  which  a  meter  regis- 
tered either  above  or  under 
(the  former  was  never  found) 
100  per  cent,  the  following 
formula  may  be  used  for  find- 
ing the  correct  change  gears: 
Ratio  of  required  gears 
equals  (A  X  R)/(B  X  100), 
in  which  A  equals  number  of 
teeth  in  gear  on  register 
spindle,  B  equals  number  of  teeth  in  gear  on  stuffing 
box  spindle,  R  equals  per  cent  registered  with  above 
gears.  Tables  from  the  meter  companies  are  available 
which  give  the  ratio  and  diameters  of  change  gears. 

From  the  work  carried  on  in  Glencoe  the  writer  feels 
confident  that  a  high  degree  of  precision  in  testing  large 
meters  with  a  pitometer  can  be  easily  attained. 


Engineer  Salaries 

From  a  wide  variety  of  soui'ces  covering  the  entire 
country  the  averages  of  engineering  salaries  as  re- 
ported in  the  Professional  Engineer,  the  official  publica- 
tion of  the  American  Association  of  Engineers  are  as 
follows:  Tracers,  $150  a  month;  detailers,  structural, 
mechanical  and  electrical,  $185  to  $210  (a  few  com- 
panies pay  up  to  $230  a  month  for  experienced  men)  ; 
designers  on  all  classes  of  work,  $250, to  $300  a  month: 
estimators  and  checkers,  $300  to  $350  a  month ;  rodmen 
and  levelmen,  $150  to  $180  a  month;  instrunientmen, 
$175  to  $250  a  month;  assistant  engineers,  $200  or 
more;  map  draftsmen,  $200  a  month;  surveyors,  $175 
to  $200  a  month;  research  engineers,  $200  to  $300  a 
month.  The  salaries  vary  somewhat  depending  upon 
class  of  work  and  location  of  the  position,  on  w'lich 
depends  cost  of  living.  Temporary  positions  average 
25  per  cent  more  than  permanent  position. 
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Alternative  Outlets  for  Sewage 
Pumping  Station 

Gravity  Flow  to  River — Pumping  to  River  or  to 

Sewer — High  and  Low-Level  Conduits 

to  Junction  Chambers 

COMPLICATED  sewer  outlet  connections  are  required 
at, the  new  Calumet  sewage  pumping  station  of  the 
Sanitary  District  of  Chicago,  owing  to  the  provision  of 
alternative  means  of  discharge  for  both  dry-weather 
and  storm-water  flow.  Thus  the  flow  may  be  diverted 
west  to  the  high-level  Calumet  outfall  sewer  connecting 
with  the  Calumet-Sag  drainage  channel,  or  south  to  a 
low-level  emergency  outfall  leading  to  the  Calumet 
River. 

Both  sewage  and  storm  water  will  enter  the  north 
end  of  the  pumping  station  by  a  large  sewer  of  horse- 
shoe section  17j  ft.  wide  and  14  ft.  high,  and  after 
passing  through  a  screen  chamber  will  enter  the  base- 
ment of  the  station,  which  forms  the  suction  chamber,  as 
described  in  Engineering  News-Record  Nov.  4,  1920, 
p.  872.  A  depressed  portion  of  one  side  of  the  floor 
forms  a  channel  for  dry-weather  flow.  Electrically- 
driven  centrifugal  pumps  discharge  into  a  storm-water 
basin  on  the  west  and  a  dry-weather  basin  on  the  east 
side  of  the  station. 


Two  double-barrel  conduits  lead  from  the  side  and 
end  of  the  storm-water  basin  to  junction  chambers  at 
the  heads  of  the  Calumet  sewer  and  the  river  connec- 
tion respectively,  as  shown  in  Fig.  2.  The  curves  are 
made  with  a  radius  of  46  ft.  on  the  center  line  between 
the  conduits.  Two  single  conduits  lead  from  the  end 
of  the  dry-weather  basin  to  the  same  junction  chambers, 
but  entering  these  chambers  at  a  lower  level.  One  of 
the  conduits  is  straight,  except  at  the  connection  to  the 
junction  chamber,  while  the  longer  one  has  curves  of 
12  ft.  radius.  The  plan  and  profile  of  these  four  con- 
duits are  shown  in  Fig.  2. 

A  horseshoe  section  is  employed  for  all  conduits, 
8  X  8  ft.  for  storm  water  and  7  x  7  ft.  for  the  dry- 
weather  flow.  Two  interesting  features  are  the  double- 
deck  junction  chambers  and  the  intersection  of  the 
single  and  double-barrel  conduits.  From  the  details  of 
the  Calumet  sewer  junction  chamber.  Fig.  1,  it  will  be 
seen  that  a  reinforced  concrete  monolithic  structure 
some  70  ft.  long,  24  ft.  wide  and  281  ft.  deep  includes 
the  chamber  with  its  curved  double-barrel  connection  at 
the  upper  level  and  its  straight  single-barrel  connection 
at  the  lower  level.  Provision  is  made  for  stop  planks 
to  close  the  ends  of  the  three  conduits. 

Hydraulically-operated  sluice  gates  in  the  discharge 
basins  at  the  pumping  station  will  control  the  direction 
of  flow  in  the  several  conduits.     Each  basin  will  have 
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gates  at  the  discharge  conduits  and  at  openings  con- 
necting with  the  suction  chamber,  so  that  when  the 
river  is  low  a  gravity  flow  can  be  maintained  through 
the  station.  When  the  river  is  high,  the  gates  to  the 
suction  chamber  will  be  closed  and  the  sewage  pumped 
then  to  the  high-level  or  low-level  discharge  conduits,  as 
may  be  desirable. 

These  outlet  connections  and  the  substructure  of  the 
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Profile  of  Dry  Weafher  Discharge  to 
Calumet  River 


.SEWAGE  PUMPING  STATION  WITH   ALTERNATIVE   MEANS   OP  DI.SCHARGE 


pumping  station  were  designed  by  S.  T.  Smetters,  assist- 
ant bridge  engineer  of  the  Sanitary  District  of  Chicago, 
under  the  direction  of  C.  R.  Dart,  bridge  engineer, 
and  E.  J.  Kelly,  chief  engineer. 


Employment  Service  of  A.  A.  E. 

By  E.  B.  Miller 

Assistant   Secretary    in    Charge   of    Emplo>*Tnent   Service, 
American  Association  of  Engineers 

FOR  the  eleven  months  of  1920  ending  Nov.  30,  the 
employment  department  of  the  American  Associa- 
tion of  Engineers  was  instrumental  in  placing  2,970 
men  in  new  positions  at  an  aggregate  annual  salary  of 
over  seven  million  dollars. 
There  were  7,000  openings 
received  to  which  31,00€  men 
were  referred.  If  this  service 
were  rendered  by  professional 
agencies  the  fees  paid  would 
have  amounted  to  about  one- 
third  of  a  million  dollars. 

During  November  717  va- 
cancies were  received  to  which 
3,506  men  were  referred  and 
312  men  placed.  The  greatest 
demand  for  the  month  was  for 
engineers  in  the  industries, 
that  is,  mechanical  engineers, 
mechanical  draughtsmen,  pro- 
duction managers  and  indus- 
trial engineers.  The  least  de- 
mand was  for  construction 
engineers,  superintendents  of 
construction  and  general  civil 
engineers.  This  showing  was 
natural  because  little  construc- 
tion has  been  in  progress  for 
several  months.  Recession  and 
hesitation  in  business  are  be- 
coming more  prominent  daily ; 
as  a  result,  the  number  of 
technical  men  out  of  employ- 
ment is  increasing.  The  con- 
dition is  not,  however,  alarm- 
ing as  it  has  been  manifest  in 
practically  all  preceding  years 
of  record,  since  there  gener- 
ally is  a  year-end  pause.  A 
resumption  of  activity  in  the  engineering  field  normally 
comes  about  quickly  after  the  first  of  January.  Indi- 
cations are  that  considerable  construction  will  be  under 

SERVICE  RECORD  FOR  NOVEMBER,  1920 


P/ofile  of  Storm  Water  Discharge  to 
Calumet   River 


Neighborhood  Group  Plan  for  Cleveland 

A  neighborhood  center  and  group  plan  for  the  Brook- 
lyn section  of  Cleveland,  Ohio,  has  been  tentatively 
approved  by  the  City  Plan  Commission  of  Cleveland. 
This  is  described  as  "  the  second  link  in  a  chain  of 
community  or  civic  centers  proposed  for  various  local- 
ities in  Cleveland  "  which  are  designed  "  to  perform  the 
same  service  for  local  communities  as  the  dovmtown 
group  plan  does  for  all  Cleveland."  The  Brooklyn 
neighborhood  center  "  calls  for  two  rather  massive 
buildings,  one  on  either  side  of  Pearl  Road  at  the 
southerly  end  of  the  Brooklyn-Brighton  bridge  over- 
looking Big  Creek  Valley."  There  would  be  landscape 
development  between  and  near  the  center  and  some 
street  widening  is  pi-oposed.  The  community  center 
plans  for  Cleveland  are  being  worked  out  by  Robert 
H.  Whitten  and  Frank  R.  Walker,  advisors  of  the  City 
Plan  Commission. 


Applicants  for 

Employment 

1.382 


Positions  Men 

Received  Referred 

National  office 48J         ...         2.944 

Chicago 42 

Twin  Cities 30 

Pittsburgh 7 

Seattle 13 

Detroit 3 

New  York 53 

El  Paso 16 

Washington 8 

San  Francisco 10 

Chattanooga 6 

Los  Angeles 33 

Philadelphia 4 

Portland 14 

Toledo 5       244  9  562  2       133 

Total  November.      ..        717  ...         3,506  ..        312 

Total  Cot 694  ..  3,357  ..        301 

Total  Nov.  1919.      ..        400  ..         1,490  ..        145 

The  average.salary,  $20 1 .  is  $2  less  than  last  month.    The  total  i 

all  positions  filled  was  more  than  $63,000.  with  a  sa\ing  to  menftiei 

agencies  rendered  this  service,  of  $37,000. 


way   soon   and   that   exceedingly   favorable   conditions 
are  ahead. 

One  of  the  features  of  the  employment  service  is  the 


1,763 

1.602 

470 


t 
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monthly  review  of  engineering  conditions  through  which 
a  classification  of  salaries  is  made  for  different  posi- 
tions in  different  localities  both  of  men  available  and 
men  wanted. 


Horizontal  Diaphragm  Increases 
Surge  Tank  Capacity 

Added  Penstock  Threatened  To  Overtop  Tank,  but 

Surge  Is  Throttled  Down  by  Plate 

With  Small  Opening 

IN  ADDING  to  the  capacity  of  a  small  hydro-electric 
power  station  at  Big  Chute,  Ont.,  the  Hydro-Electric 
Power  Commission  of  Ontario  has  saved  considerable 
time  and  money  in  the  sui'ge  tank  reconstruction  by 
adding-  a  horizontal  diaphragm  to  throttle  down  the 
surge  rather  than  to  build  the  tank  high  enough  to 
take  the  unrestricted  flow.  The  original  installation  of 
the  plant  consisted  of  three  1,100  hp.  units  supplied  by 
a  9  ft.  diameter  penstock  100  ft.  long.  A  second  pen- 
stock of  the  same  size  was  added  to  supply  a  new  unit 
of  2,300  hp.  and  was  also  connected  to  the  first  penstock. 
Some  provision  obviously  had  to  be  made  for  the  regula- 
tion of  the  water  column  in  the  penstock  for  loads 
thrown  off  the  plant. 

In  the  original  development  the  surge  tank  was  10  ft. 
in  diameter,  with  its  top  at  El.  650  or  2  ft.  above  canal 
water  level.  In  addition  to  the  51  ft.  straight  shaft  there 
was  an  upper  12  ft.  section  13  ft.  diameter  for  over- 
flow and  provided  with  a  10-in.  drain  leading  to  the  tail- 
water.  Even  under  the  old  load  conditions  it  was  found 
as  the  load  on  the  plant  approached  full  capacity  that 
spilling  from  the  tank  occurred  for  full-load  shut  down. 

Studies  were  then  made  to  determine  the  best  means 
of  caring  for  the  extra  surge  when  the  new  load  was 
added.  First  a  calculation  was  made  to  find  the  eleva- 
tion to  which  it  would  be  necessary  to  carry  the  10-ft. 
diameter  tank  in  order  to  prevent  any  spill-over  for 
full  load  drop.  The  governors  were  assumed  to  close  the 
turbine  gates  in  three  seconds.  The  result  of  this 
calculation  is  sho%vn  on  the  accompanying  diagram  with 
water  levels  plotted  against  time.  It  is  seen  that  the 
water  would  rise  to  El.  670.1  and  the  tank  would  have 
to  be  carried  beyond  this  elevation  to  prevent  spilling. 

Calculations  were  then  made  to  determine  the  effect 
of  blocking  up  the  tank,  either  totally  or  partly.  It 
was  found  that  if  the  tank  was  entirely  closed  off  that 
for  governor  time  of  two  seconds,  or  less,  the  pressure 
rise  in  the  pipe  line  and  wheel  cases  was  prohibitive  and, 


NewSecf/on  ac/c/ecf 
El.  646  level  of  Cana/ 


REVISED!  SURGE    TANK    FOR    BIG 

CHUTE    DEVELOPMENT.    ONT.\RI0 

HVDRO-ELECTRIC       POWER 

COMAnSRION 


of  course,  there  was  no  rise  of  water  level  in  the  tank. 
For  partial  blocking  of  the  tank  less  pressure  ri.se  would 
result  but  a  rise  in  the  water  level  would  occur.  After 
several  calculations  it  was  found  that  if  the  tank  were 
partially  blocked,  leaving  an  opening  with  a  net  area 
(gross  area  multiplied  by  coefficient  of  discharge)  of 
12  sq.ft.  that  a  pressure  rise  quite  within  safety  of  the 
penstock  and  steel  casing  would  occur  and  that  the  water 
level  would  rise  only  a  small  amount  of  the  rise  occur- 
ring for  a  tank  with  no  restrictions.  The  results  of  the 
calculation  for  this  condition  for  governor  closing  times 
of  two  and  five  seconds  are  also  shown  on  the  diagram. 

The  nece.ssary  changes  were  then  made  to  fulfill  this 
condition.  The  tank  was  raised  11.5  ft.  to  El.  659.5, 
the  plates  from  the  original  13  ft.  diameter  overflow 
section  being  used,  and  the  restricted  opening  was  made 
by  in.serting  a  wooden  bulkhead  in  the  tank  at  El.  612.0. 
This  bulkhead  was  12  in.  thick  and  had  an  opening  18  in. 
X  8  ft  lOi  in.  in  plan,  which  with  the  rounded  openings 
shown  made  an  eflfective  opening  of  12  sq.ft.  With  this 
device  the  rise  in  the  tank  is  kept  well  below  the  top  and 
the  back  pressure  in  the  pipe  line  within  safe  limits. 


AL  RISE  IN   SURGE  TANK  UNUEK 
(JUVERNOR  TIME  fQNUITIO.VS 


British  Road  Work  Aids  Unemployed 

New  road  construction  amounting  to  almost  £1,500,- 
000  has  been  undertaken  by  various  British  cities  in 
co-operation  with  the  government  as  a  means  of  pro- 
viding work  for  the  unemployed.  Details  of  the  plan 
received  from  its  English 
information  service  by  the 
Bankers'  Trust  Co.,  of  New 
York,  indicates  that  the 
British  Ministry  of  Trans- 
port will  bear  50  per  cent  of 
the  cost  of  such  work  and 
v.ill  loan  to  municipalities 
the  remaining  amount  for 
five  years,  repayable  in 
I'.nnual  instalments.  E.x- 
service  men  receive  prefer- 
ence among  applicants  for 
employment  nt  the  road 
work  but  all  arc  required  to 
submit  to  one  week's  regis- 
tration. 
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State  Road  Survey  Methods  and 
Costs  in  Missouri 

Work  on  6,000-Mi.  Program  by  State  and  Private 

Engineers — Field  Methods — Maps  and 

Plans — Progress  and  Cost 

BY  SKILLFUL  co-ordination  of  work  done  by  state 
forces,  by  contracts  with  local  surveyors  and  by 
agreements  with  county  engineers,  the  Missouri  State 
Highway  Department  is  keeping  the  cost  of  surveying 
its  6,000-mi.  road  system  within  the  $100  per  mile 
prescribed  by  law.  This  cost  includes  complete  plans 
as  well  as  field  work,  the  latter  now  averaging  about 
$60  and  the  former  $25  to  $30  per  mile.  Beginning  in 
1919,  surveys  of  4,072  mi.  had  been  completed  by 
August,  1920,  and  arrangements  made  for  surveys  of 
856   mi.   more. 

A  Missouri  road  law  which  became  effective  in  March, 

1919,  provided  for  a  state  highway  system  of  6,000  mi. 
and  required  that  a  survey  of  the  entire  system  should 
be  made  within  three  years.  The  law  authorizes  the 
state  highway  engineer  to  have  surveys,  plans  and 
estimates  made  either  by  his  own  forces  or  under  con- 
tract with  private  engineers  and  surveyors,  the  cost  of 
contract  work  not  to  exceed  an  average  of  $100  per 
mile  and  to  be  deducted  from  the  state-aid  allowance 
of  $1,200  per  mile  to  the  counties.  The  state  highway 
engineer  may  also  accept  surveys,  plans  and  estimates 
(complying  with  state  and  federal  requirements)  which 
have  been  made  by  county  engineers  or  other  local 
authorities  without  cost  to  the  state,  in  which  case  no 
deduction  is  made  from  the  $1,200  per  mile. 

All  of  these  methods  are  being  empkyed  in  order 
to  havt  the  program  completed  within  three  years.  To 
carry  out  the  work  of  the  highway  department  effec- 
tively the  state  was  divided  into  six  divisions,  each 
under  the  charge  of  a  division  engineer  whose  duty  it 
is  to  confer  with  the  local  authorities,  view  and  lay 
out  state  roads,  and  supervise  surveys  and  construc- 
tion. 

Surveys  by  State  Engineers 

Six  survey  parties,  one  in  each  division,  were 
organized  by  the  department  in  1919,  each  party  report- 
ing to  the  division  engineer  and  to  the  chief  of  surveys 
and  plans.  These  parties  were  in  the  field  from  Aug.  1 
to  Dec.  1,  1919,  and  resumed  the  field  work  on  May  1, 

1920.  A  party  is  made  up  as  follows,  each  member 
being  paid  the  salary  noted  and  allowed  subsistence 
in  addition:  Chief  of  party  ($160  per  month),  drafts- 
man ($130),  transitman  ($125),  levelman  ($110),  head 
chainman  ($80),  rodman  ($80)  and  truck  driver  ($75). 
The  rear  chainman,  axman  and  stakeman  are  hired 
locally  and  are  paid  at  the  local  rate,  varying  from  $3 
to  $4.50  per  day.  The  above  organization  is  varied 
according  to  local  demands  and  efficiency.  In  open  coun- 
try a  recorder  is  added  to  the  party  and  sometimes  it  is 
necessary  to  operate  two  level  parties. 

The  chief  of  party  is  responsible  for  the  work,  obtains 
subsistence,  handles  the  payroll  and  expenses  and  reports 
progress  weekly  on  a  postcard  form,  shown  herewith,  to 
the  division  engineer  and  to  the  chief  of  surveys  and 
plans.  He  presents  a  monthly  report  on  salary  and 
expenses.  Instructions  as  to  the  route  he  is  to  survey 
are  received  from  the  division  engineer.  Questions  of 
organization  and  operation  of  the  parties  are  taken  up 
with  the  chief  of  surveys  and  plans. 


The  draftsman  keeps  the  alignment  and  profile  notes 
plotted  to  date  in  pencil,  inking  the  plans  only  when 
he  has  caught  up  with  the  transit  and  profile  parties. 
This  allows  the  chief  of  party  to  inspect  his  work  and 
to  check  the  field  data  daily.  The  transitman  takes  all 
notes  that  might  affect  the  planning  of  the  road  \.'ith 
reference  to  alignment  and  drainage.  The  "lining  in" 
of  the  chainman  is  performed  usually  by  the  truck 
driver,  who  is  instructed  in  the  rudiments  of  handling 
a  transit;  he  also  brings  the  instruments  forward  and 
provides  the  back  sight,  using  the  truck  for  conveyance. 
The  levelman  sets  bench  marks  and  runs  profiles  and 
cross-sections.  In  level  country  the  addition  of  a 
recorder  to  a  level  party  has  often  increased  the  volume 
of  work  over  25  per  cent. 

The  party  lives  in  towns  along  the  routes.  It  is 
equipped  with  a  motor  truck  for  conveyance,  a  light 
transit,  two  range  poles,  two  100-ft.  steel  chains,  one 
set  of  pins,  one  tape  repair  outfit,  one  level,  two  level 
rods,  three  50-ft.  metallic  tapes,  one  field  chest,  two 
collapsible  drawing  tables  and  other  supplies  for  field 
and   oflSce   work. 

With  this  organization  the  average  field  work  is  from 
1  to  11  mi.  per  day.  From  May  1  to  Aug.  1,  1920, 
the  average  was  30  mi.  per  month  per  party.  In  1919 
the  parties  did  not  equal  these  averages,  as  they  were 
newly  organized  and  many  of  the  men  had  had  little 
experience.  Six  miles  is  the  maximum  transit  line 
that  has  been  run  per  day.  Four  miles  is  the  highest 
record  of  cross-sections,  these  sections  being  taken 
at  each  station  and  oftener.  For  the  completion  of 
the  plans  the  state  highway  department  maintains  a 
small  organization  at  headquarters  throughout  the  year 
and  brings  in  certain  members  of  the  field  parties  dur- 
ing  the   winter. 

Independent  Surveys  for  State  Roads 

Contracts  with  private  firms  stipulate  that  they  are 
to  make  the  survey,  prepare  plans  and  estimates,  pro- 
vide five  sets  of  blueprints,  and  upon  approval  of  the 
plans  to  deliver  all  the  original  tracings  and  field 
books,  for  a  stipulated  price  per  mile  not  exceeding 
$100.  The  contracts  provide  for  partial  payment  as 
the  work  progresses.  For  a  small  mileage  where  the 
work  is  easy,  survey  contracts  have  been  let  as  low 
as  $85  per  mile.  In  several  places  where  the  survey 
is  difficult  and  where  the  contractor's  price  is  more 
than  $100,  the  local  authorities  pay  the  additional  cost, 
which  ranges  from  $10  to  $25  per  mile. 

County  courts,  special  road  districts  or  other  local 
authorities  often  enter  into  contracts  with  private  firms 
for  the  survey  of  state  roads.  In  many  instances  also 
the  county  highway  engineer  makes  such  surveys  and 
plans  without  cost  to  the  state.  All  such  work,  however, 
must  be  done  in  accordance  with  the  requirements  of 
the  state  highway  department  and  the  U.  S.  Bureau  of 
Public  Roads. 

Under  all  these  independent  methods  of  making  sur- 
veys, the  persons  in  direct  charge  of  the  work  report 
to  the  division  engineer.  He  accompanies  them  over 
the  route  before  the  survey  is  started,  shows  them  the 
relocations  that  are  desired  and  outlines  to  them  the 
manner  in  which  he  thinks  problems  should  be  attacked. 
He  also  provides  them  with  the  instructions  for  making 
surveys  and  preparing  plans,  as  issued  by  the  depart- 
ment. These  embody  and  enlarge  upon  the  points 
covered  by  the  regulations  of  the  Bureau   of   Public 
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Roads.  He  furnishes  also  a  set  of  Missouri  standard 
specifications  and  standard  culvert  and  bridge  designs, 
besides  giving  information  as  to  the  type  of  road  con- 
templated. Contracting  engineers  report  their  prog- 
ress to  the  division  engineer,  who  in  return  reports 
monthly   to   the   chief   of   surveys   and   plans. 

Character  of  Road  Surveys 

A  location  survey  is  made  in  the'  field,  preliminary 
lines  and  paper  locations  not  being  accepted.  All  curves 
are  rcn  in  on  the  ground,  thus  avoiding  many  equa- 
tions of  stationing.  The  transit  party  locates  the  center 
line  of  the  proposed  road,  rounding  all  corners  to  a 
minimum  radius  of  150  ft.,  locating  topographical 
features,  fences,  telephone  and  power  poles,  rock  out- 
crops, streams,  culverts,  bridges  and  drainage.  Notes 
are  made  of  drainage  areas,  property  owners  and 
other  information  useful  in  making  an  engineering 
study  of  the  road.  This  transit  line  is  required  to  be 
so  made  that  it  can  be  followed  readily  during  con- 
struction. All  points  of  intersection  are  referenced  and 
as  many  land  ties  as  possible,  the  latter  to  allow  of 
right-of-way  descriptions.  In  general  the  surveys  fol- 
low the  existing  roads,  but  relocations  are  made  to 
avoid  heavy  grades,  railway  crossings,  unnecessary 
drainage  and  crooked  alignment. 

The  level  parties  are  required  to  set  bench  marks 
at  each  '-mi.,  to  take  cross-sections  at  every  station 
and  as  much  oftener  as  the  breaks  in  the  ground  demand, 
paying  particular  attention  to  the  elevation  of  rock 
outcrops,  bridge  floors  and  flow  line  of  streams.  Cross- 
sections  are  taken  for  at  least  20  ft.  each  side  of  the 
center  line  and  to  a  greater  distance  where  necessary. 
These  cross-sections  are  taken  with  a  wj'e  or  dumpy 
level,  the  distances  from  the  center  line  being  measured 
with  a  tape. 

Exceptions  to  the  above  methods  are  made  occa- 
sionally when  the  survey  is  an  entire  relocation  in 
very  rough  country,  as  in  the  mountainous  district  of 
the  state.  On  bridges  of  over  a  10-ft.  spai,  a  iurvey 
is  made  of  the  site  and  furnished  to  the  bridge  depart- 
ment with  a  report  on  standard  form.  The  field  parties 
are  instructed  to  determine  the  size  of  openings  for 
drainage  structures  in  the  field,  choosing  the  state 
standard  to  be  used.  For  larger  bridges,  they  take 
all  high  water  marks  and  obtain  as  much  information  as 
possible  concerning  the  present  structures.  They 
also  estimate  the  drainage  area  carefully,  in  which  work 
the  U.  S.  Geological  Survey  maps  are  valuable  and  are 
made  use  of  when  possible. 

Maps  and  Plans 

All  plans  conform  with  the  requirements  of  the  U.  S. 
Bureau  of  Public  Roads,  including  the  use  of  22  x  26-in. 
sheets  showing  the  road  .section,  plan,  profile,  cros.s- 
.sections  and  special  details  of  construction.  For  plans 
the  .scale  is  1  in.  to  100  ft.  For  profiles  the  horizontal 
.scale  is  1  in.  to  100  ft.  and  the  vertical  scale  1  in.  to 
10  ft.  Drainage  structures  are  drawn  on  the  cro.ss- 
section,  so  that  their  lengths  may  be  determined.  Sec- 
tions of  the  proposed  road  are  drawn  at  the  correct 
elevation  on  the  cross-sections  and  the  areas  of  cut 
and  fill  are  given  at  each  section,  the  yardage  being 
given  between  sections.  Details  of  construction  are 
given  on  all  special  structures  for  which  there  are  no 
state  standards.  The  department  endeavors  to  obtain 
plans  that  are  complete  in  every  respect  for  con.^lruc- 
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tion  purposes,  sc  that  accurate  estimates  of  the  work 
can  be  made.  It  tndeavors  also  to  give  as  much 
information  as  possible  that  may  be  valuable  to  the 
contractor. 

Upon  completion  the  plans  are  submitted  to  the  divi- 
sion engineer,  who  makes  a  field  check,  particularly  as 
to  the  locations  and  sizes  of  drainage  structures,  the 
grade  line  and  location  of  the  road,  and  the  accuracy 
of  the  survey,  requiring  such  changes  and  corrections 
as  may  be  necessary.  The  plans  are  then  sent  to 
the  ofl[ice  of  the  chief  of  surveys  and  plans,  where  a 
thorough  check  is  made  of  the  computations,  the  com- 
pleteness of  information,  the  estimate,  and  as  to  whether 
all  the  work  called  for  in  the  estimate  is  shown  on  the 
plans.  Particular  attention  is  given  to  guarding  against 
conflicting  information.  All  the  errors  found  are  noted, 
with  the  changes  asked  for  by  the  division  engineer, 
and  are  furnished  to  the  person  preparing  the  plans  sr 
that  proper  revision  can  be  made. 

Progress  and  Cost  of  Surveys 

By  the  use  of  the  foregoing  methods  the  state  high- 
way department  has  been  able  to  make  considerable 
progress.  Prior  to  1919  there  were  surveys  of  379 
mi.  of  roads  that  were  incorporated  in  this  state  high- 
way system  by  the  present  law.  On  .Jan.  1,  1920,  some 
2,538  mi.  of  survey  had  been  started,  of  which  2,141 
mi.  were  surveyed,  leaving  a  net  of  1,761  mi.  surveyed 
in  1919.  On  Aug.  1,  1920,  the  department  had  arranged 
for  the  survey  of  4,928  mi.  and  had  surveyed  4,072  mi., 
and  complete  plans  for  1,731  mi.  had  been  submitted. 
Of  this  total  mileage  under  survey  1,872  mi.  were 
covered  by  state  contract,  1,299  mi.  by  state  parties  and 
1,756  mi.  by  county  contracts.  Of  the  completed  sur- 
veys, 1,421  mi.  were  made  by  state  contract,  1,208 
mi.  by  state  parties  and  1,501  mi.  by  county  contract.s. 
Of  the  plans  submitted  to  the  department,  551  mi.  were 
prepared  under  state  contract,  487  mi.  by  state  parties 
and  693  mi.  by  county  contract. 

According  to  official  information  the  cost  of  making 
survcy.s  and  preparing  plans  by  state  parties  will  not 
exceed  $100  per  mile.  In  1919  the  field  work  averaged 
$82.77  per  mile,  but  the  cost  of  completing  the  plans 
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made  the  total  slightly  over  $100.  The  1920  field 
work  is  costing  about  $60  per  mile.  As  the  cost  for 
completing  plans  is  between  $25  and  $30  per  mile  the 
total  cost  of  the  1920  work  will  be  less  than  $100  and 
will  thus  eliminate  the  deficiency  incurred  in  1919. 
All  survey  work,  as  well  as  road  construction  and  main- 
tenance, is  under  the  direction  of  Alexander  W.  Graham, 
state  highway  engineer,  and  C.  W.  Brown,  first  assistant 
engineer.  James  R.  Hancock  is  chief  of  surveys  and 
plans. 

Modified  Vicat  Apparatus  for  Study  of 
Setting  Time  of  Cement 

By  0.  L.  Moore 

Chief  Cement  Inspector,  Universal  Portland  Cement  Cofnpany 

FOR  a  closer  study  of  the  setting  properties  of  Port- 
land cement  than  is  usually  necessary  in  commer- 
cial testing  it  is  desirable  to  have  a  series  of  readings 
taken  at  short-time  intervals  while  the  cement  is  set- 
ting. Such  data  may  be  studied  as  setting-time  curves 
and  in  investigational  work  have  an  advantage  over 
the  usual  initial  and  final  setting-time  data. 

In  order  to  obtain  data  of  this  nature  relative  to  the 
effect  of  temperature,  humidity,  personal  equation,  etc., 
on  our  inter-laboratory  test  results  we  remodelled  an 
old  Vicat  apparatus,  shown  in  the  accompanying  cut. 
After  some  e.xperimentation  and  changes  in  the  appara- 
tus quite  consistent  results  are  obtained,  and  we  have 
been  enabled  to  develop  some  interesting  and  instruc- 
tive data  in  connection  with  the  setting  of  cement.  The 
principle  consists  in  balancing  the  rod  and  needle  by 
means  of  a  beam  and  weight  and  determining  the  load 
necessary  at  time  intervals  to  cause  the  needle  to  pene- 
trate a  definite  distance  into  the  neat  paste. 

The  paste,  prepared  according  to  the  standard 
methods  of  the  American  Society  for  Testing  Materials 
in  a  Vicat  mold,  is  placed  on  the  platform,  the  needle 
brought  in  contact  with  the  surface  and  the  stop  set 
for  a  f-in.  penetration.  Shot  or  preferably  weights  are 
added  to  the  pan  until  the  needle  is  brought  to  rest 
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by  the  stop.  The  time  and  load  is  then  recorded  and 
the  specimen  returned  to  the  moist  cabinet  until  an- 
other reading  is  desired.  Short  penetrations  give 
smoother  curves  than  deep  penetrations.  For  normally 
setting  cement  hourly  readings  are  sufficient.  The  load 
may  be  applied  in  units  of  50  gr.  for  plotting  on  small 
scales,  and  reaches  the  strength  limit  of  the  ordinary 
length  of  Vicat  needle  at  about  seven  kilograms. 

The  accompanying  charts  have  been  selected  as  typi- 
cal setting-time  curves.  They  give  some  idea  of  the 
consistency  of  the  data  and  the  results  which  may  be 
obtained  with  a  little  experience. 


PIG.  1.     SETTING-TIME  APPARATUS 


A  Reminder  of  Old  Times 

The  latest  published  report  of  the  Water  Department 
of  Springfield,  Mass.,  records  the  payment  during  the 
year  of  nearly  $200,000  of  3i  per  cent  water  bonds. 


January  13,  1921 
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Belgian  Standard  Specification 
For  Structural  Steelwork 

New  Standards  Association  Has  Adopted  Draft 

Prepared  by  Structural  Engineers 

For  Home  and  Export  Use 

SPECIFICATIONS  for  design  and  fabrication  of 
steelwork  for  buildings  and  miscellaneous  steel 
structures  were  adopted  by  the  Belgian  Standards 
Association  a  few  months  ago  by  the  approval  of  a 
draft  specification  prepared  by  the  Federation  des  Con- 
structeurs  de  Belgique,  in  the  course  of  studies  car- 
ried out  during  1916-1919.  This  speciiication,  intended 
to  control  future  structural  work  in  Belgium  for  both 
home  and  export  work,  with  the  exclusion  only  of 
bridges,  is  published  in  the  semi-monthly  Revue  Uni- 
verselle  des  Mines  of  Nov.  1,  1920.  It  is  of  unusual 
interest  for  pui-poses  of  comparison  with  American 
practice  and  current  specifications.  An  abstract  of 
some  of  the  leading  provisions  of  the  new  Belgian  stand- 
ard is  given  in  the  following. 

According  to  an  introductory  statement  in  the  source 
quoted  the  object  in  framing  the  new  specification  was 
not  to  introduce  innovations,  but  rather  to  express  pres- 
ent-day Belgian  practice,  yet  at  the  same  time  to  favor 
maximum  economy  in  construction  in  view  of  the  high 
cost  of  materials.  The  effort  toward  economy  appears 
in  high  working  stresses,  but  safety  has  been  assured 
in  even  greater  degree  by  the  reduction  formulas 
adopted  and  by  definite  provisions  for  the  design  of 
latticed  compression  members,  as  also  of  details  of  con- 
struction in  general,  it  is  stated. 

Snow,  Wind  and  Live  Loads 

Snoiv  is  to  be  taken  at  7  to  13  lb.  per  sq.  ft.  depend- 
ing on  altitude  (from  sea  level  to  2,300  ft.  elevation).  It 
may  be  disregarded  for  roof  slopes  of  50  degrees  and 
over  except  where  roof  valleys  hold  snow. 

Wind  loads  are  to  be  based  on  a  standard  pressure 
of  20  lb.  per  sq.ft.  (21  lb.  within  six  miles  of  the  coast), 
41  lb.  for  general  export,  51  lb.  for  tropical  countries 
and  62  lb.  for  the  most  exposed  locations,  as  the  Indian 
Ocean,  the  Philippines  and  the  Carolines.  Normal  pres- 
sure on  inclined  surfaces  is  p.^  =  Po  sin'  (A  -\-  10°),  but 
the  basal  pre.ssure  Po  is  computed  from  the  standard 
figures  previously  given  by  applying  to  roofs  the  fac- 
tor 0.6  for  combination  with  snow,  to  walls  the  factor 
0.5  for  50-ft.  height,  0.75  for  50  to  66  ft.  height,  1.0 
for  66  to  82  ft.  height,  and  1.25  for  heights  above  82 
ft.;  1.25  is  to  be  u.sed  for  walls  of  all  heights  in  open 
country;  in  all  cases  the  co-eflicient  1.25  is  reduced  to 
1.0  when  truss  and  column  are  treated  as  a  rigid  frame. 
For  monitors  and  for  roofs  resting  on  walls  an  uplift 
of  0.7  times  the  standard  pressure  shall  be  assumed. 

Snow  and  wind  loads  may  be  reduced  20  per  cent 
when  considered  in  combination  with  other  movipg  live- 
loads  (as  crane  loads). 

Floor  loads  ordinarily  are  to  be  assumed  as  41  lb. 
per  .sq.ft.  for  dwelling.s,  62  lb.  for  offices.  82  lb.  for  pub- 
lic buildings,  25  lb.  for  flat  roofs  and  for  industrial 
use  according  to  conditions.  Where  a  structural  ele- 
ment is  loaded  by  two,  three,  four  or  more  floors  super- 
imposed these  shall  be  counted  only  at  90.  85,  80,  etc., 
per  cent  of  full  value,  but  the  maximum  reduction  shall 
be  50  per  cent  (this  clause  is  stated  to  be  taken  from 
American  practice). 


Working  stresses  for  structural  steel  are  expressed 
in  a.  form  adapted  to  tension,  bending  and  compression. 
For  tension  and  bending  they  apply  to  net  sections 
(rivet-hole  deduction  equal  to  rivet  diameter),  and  for 
compression  to  "reduced"  areas  defined  later.  The 
values  fixed  are:  17,000  lb.  per  sq.in.  in  general,  14,200 
for  crane  girders  and  crane  girder  columns,  and  20,000 
for  minor  framing  of  brick  walls  and  gables.  For  shear 
80  per  cent  of  these  values  is  to  be  taken.  The  figures 
apply  to  ordinary  soft  steel  of  52,000  to  62,000  lb. 
ultimate  and  20  per  cent  elongation,  and  may  be 
increased  for  higher-strength  metal. 

For  bolts  and  rivets  (extra  soft  steel,  minimum  51,- 
000  lb.  ultimate  and  24  per  cent  elongation),  shear  may 
be  taken  at  four-fifths  the  allowable  stress  for  the  con- 
nected parts,  and  bearing  at  two  and  a  half  times  the 
shear.  Tension  on  rivets  and  bolts  is  allowable  at  the 
stress  figure  fixed  for  shear;  bolt  tension  is  figured 
on  gross  section. 

Cast  iron  may  be  stressed  to  2,100  lb.  per  sq.in.  in 
direct  tension,  11,300  lb.  (reduced)  in  direct  compres- 
sion, 4,950  lb.  tension  in  bending  and  9,900  lb.  compres- 
sion in  bending.  Wood  may  be  stressed  to  850  lb.  in 
tension  or  compression  with  the  grain,  and  140  lb.  in 
shear  along  the  grain. 

Compression  Members 

Compression  members  of  solid-web  section  are  to  be 
proportioned  for  the  basic  unit  stress  applied  to  a  sec- 
tion determined  by  reducing  the  gross  section  in  the 
ratio  of  the  ultimate  column  strength  to  52,000  lb. 
per  sq.in.  The  ultimate  column  strength  is  to  be  taken 
equal  to  52,000  for  length-ratio  (//>•)  less  than  10; 
from  the  formula  44,000  —  162  l/r  for  length-ratio  be- 
tween 10  and  105 ;  and  for  greater  length-ratios  from  the 
formula  300,000,000  ~  {l/rY.  For  combined  compres- 
sion and  bending  the  separate  stresses  (based  respec- 
tively on  reduced  and  actual  sections)  are  to  be  added. 

In  single-angle  members  the  plane  of  buckling  is  to 
be  considered  parallel  to  the  outstanding  leg,  but  the 
moment  of  inertia  of  the  member  shall  be  reduced  to 
40  per  cent  for  single-riveted  connections  and  to  60 
per  cent  in  other  cases  to  take  account  of  eccentricity 
of  loading. 

Open-web  compression  members  shall  be  computed 
in  the  same  way  as  solid  members,  except  that  the 
buckling  load  shall  be  taken  as  Rt  =  /?„/?„744,000, 
where  R„  is  the  ultimate  strength  of  the  column  as  a 
whole  and  R.,'  the  ultimate  strength  of  the  segment  of 
member  or  rib  between  lattice  connections;  but  if  the 
ratio  R.,'  44,000  exceeds  85  per  cent  the  member  may 
be  proportioned  as  if  a  solid-web  section.  The  strength 
of  a  rib  segment  R,'  is  to  be  calculated  for  flexure  in 
the  direction  of  the  least  radius  of  gyration,  and  for  a 
free  length  equal  to  the  center-to-center  spacing  of 
connections   between    ribs. 

Column  shear  is  to  be  computed  by  the  formula 
0.03  P  (44,000//?,  —  1) 
in  which  P  is  the  axial  load. 

Column  length  /  in  the  formulas  is  to  be  taken  as 
the  distance  between  panel  points,  except  where  buckling 
in  the  plane  of  the  gusset  plates  is  considered,  when  0.8 
of  that  distance  is  to  be  taken  (except  for  angles  with 
single-rivet  connections). 

Compression  flanges  of  lattice  girders  are  to  be  de- 
sigrned  for  a  buckling  length  transverse  to  the  girder 
I  =  7,  \II  a  h'll2  r 


72 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  2 


in  which  /  is  the  moment  of  inertia  of  the  flange  around 
its  vertical  axis,  /'  is  the  average  moment  of  inertia 
of  the  verticals,  a  is  the  panel  length  and  h  is  the  depth 
of  the  girder.  Plate  girders  without  lateral  bracing 
are  to  be  designed  in  such  a  way  that  lateral  buckling 
of  the  compression  flange  cannot  occur. 

Special  Members 

Trusses,  purlins  and  jack  rafters  may  be  calculated 
as  continuous  girders  or  as  cantilever  girders  when  so 
built  that  they  act  accordingly.  If  lateral  bending  of 
purlins  is  not  prevented  by  sag  bracing  or  equivalent 
means,  the  stresses  due  to  such  bending  shall  be  taken 
account  of. 

Members  with  eccentric  tension  are  to  be  propor- 
tioned for  a  stress  increased  by  100  per  cent,  40  per 
cent,  or  25  per  cent,  if  their  end  connections  contain 
one,  two  or  three  rivets. 

Deflections  of  sash  members  and  girts  shall  not  ex- 
ceed l/500th  of  the  length. 

Crane  girders  carrying  power-operated  cranes  shall 
be  designed  for  the  braking  thrust,  which  is  to  be 
calculated,  but  shall  be  taken  as  not  less  than  5  per 
cent  of  the  load  braked;  this  thrust  is  to  be  resisted 
by  one  rii"der.  Crane  girders  may  be  calculated  as 
continuous  spans  if  detailed  and  supported  correspond- 
ingly. When  a  column  may  receive  load  from  three  (or 
four)  crane  girders  simultaneously  the  maximum  re- 
action may  be  taken  as  85  (or  70)  per  cent  of  that 
corresponding  to  simultaneous  maximum  loads.  The 
columns  shall  be  able  to  resist  the  lateral  crane  thrust. 

Column  bed-plates  are  to  be  designed  for  a  maximum 
edge  stress  of  142  lb.  per  sq.in.  for  brick  masonry,  255 
for  concrete,  and  355  lb.  for  cut  stone.  The  moment 
at  the  column  foot  taken  account  of  in  this  calculation 
must  correspond  to  that  used  in  the  design  of  the  struc- 
ture and  in  detailing  the  bed-plates,  anchor  bolts  and 
footings.  The  maximum  anchor-bolt  stress  shall  be 
14,200  lb.  per  sq.in.  at  root  of  thread. 

Workmanship 

The  section  of  the  specification  covering  workman- 
ship provides  for  punched  work  exclusively.  Perfect 
centering  of  rivet  heads  with  body  is  not  required,  tests 
having  shown  this  not  to  be  a  factor  in  rivet  strength. 
Partial  shop  assembly  is  required  when  the  fabricator 
does  not  erect.  Material  is  to  be  wire-brushed  before 
assembly,  and  is  to  be  painted  with  red  lead  paint  after 
assembly  riveting.  Faces  assembled  in  contact  are 
not  painted. 

For  export  work  especially  careful  preparation  of 
erection  plans  and  erection  marking  is  called  for.  Each 
box  or  bundle  is  to  be  marked  with  a  strip  of  color 
indicating  its  contents.  Boxes  must  not  exceed  880 
lb.  in  weight.  Large  pieces  must  be  protected  from 
injury  in  shipment.  An  excess  of  10  per  cent  bolts  and 
20  per  cent  rivets  is  to  be  supplied. 

When  the  weight  of  a  piece  is  more  than  6  per  cent 
below  the  calculated  weight  the  piece  may  be  rejected. 
Payment  is  to  be  made  according  to  actual  weight  up  to 
an  excess  of  5  per  cent  over  design  weight.  Pieces 
that  cannot  be  weighed  are  to  be  billed  at  3  per  cent 
over  the  design  weight. 

Material  and  labor  for  seating  columns  on  their  foun- 
dations are  to  be  furnished  by  the  purchaser,  accord- 
ing to  the  directions  of  the  builder,  except  that  sheet 
lead  is  to  be  furnished  and  placed  by  the  builder. 


Pavement  on  Curves  Widened 
By  Ring  Method 

By  Edward  H.  Stelle 

Assistant    Engineer,    Minnesota    Higliway    Department 

THE  method  of  widening  pavement  on  curves  de- 
tailed in  the  accompanying  diagram  is  new  and  has 
several  advantages  over  most  other  methods  now  in 
general  use  throughout  the  country.  The  method  of 
computing  the  area  and  setting  the  forms  may  be  clearly 
understood  from  a  study  of  the  diagram. 

If  additional  width  on  curves  is,  or  will  be,  required 
within  the  life  of  the  pavement  then  it  would  seem 
logical  to  say  that  this  width  should  be  uniform  for  the 
full  length  of  the  curve.  Many  departments  have 
adopted  a  method  requiring  the  use  of  a  lune  placed 
either  on  the  inside  or  outside  of  the  circular  pavement. 
Such  a  scheme  gives  a  maximum  widening  at  the  middle 
of  the  curve,  diminishing  both  ways  to  zero  some  dis- 
tance from  the  point  of  curve  and  point  of  tangency. 
Such  a  lune  is  wrong  in  principle  for  it  either  adds  too 
great  a  width  at  the  middle  or  not  enough  near  the  be- 
ginning and  end  of  the  curve. 
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The  ring  method  minimizes  the  disadvantages  of 
most  other  methods,  is  simpler  in  theory  and  in  prac- 
tice, and  results  in  a  more  economical  distribution  of 
the  extra  pavement.  With  a  condensed  set  of  tables  the 
inside  edge  can  be  layed  out  efficiently  with  less  experi- 
enced m£n,  and  the  office  work  of  obtaining  the  area  is 
much  less  than  with  the  ponderous  formulas  and  com- 
putations involving  a  study  of  the  probable  errors, 
required  to  compute  the  area  of  a  figure  bounded  by 
two  circles  having  different  centers  and  two  short 
lengths  of  tangent.  The  results  of  computations  for 
the  ring  method  are  readily  adapted  to  tabulation  on 
account  of  the  fact  that  most  of  the  functions  are  con- 
stant for  each  degree  of  center  line  curve  regardless  of 
the  intersection  angle.  An  explanation  of  the  theory 
and  practice  governing  the  ring  method  follows: 

Theory — (1)  Values  of  W  were  aribtrarily  assumed  as 
sufficient  to  care  for  development  of  traffic  conditions,  and 
all  computations  depend  on  these  assumed  values. 

(2)   Widening  Circle  GEE'G'  is  concentric  to  center  line 
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Cen+er  Line  Degree   of  Curve 

Curve,  with  radius  R-(9  +  W) ,  and  is  connected  with  tangent 
\B  by  a  parabola.  BE  is  the  only  line  through  B  tangent 
to  Circle  GEE'G'. 

(3)  Since  W  is  assumed  for  each  degree  of  Curve  the 
dimensions  and  area  between  the  parabola  and  line  HBA 
are  constant  for  each  degree  of  Curve.     The  area  of  the 
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circular  ring  is  the  only  variable  and  the  one  computation 
necessary  (Formula  No.  11). 

(4)  Sufficient  decimal  plates  have  been  used  in  comput- 
ing table  to  keep  the  limit  of  probable  error  within  0.01  of 
a  lineal  or  square  foot,  as  the  case  might  be.  It  should 
be  borne  in  mind  that  six  place  logarithmic  and  natural 
tables  are  not  sufficient  in  some  of  the  computations. 

Practice — (1)  Field.    To  lay  out  forms  for  pavement  all 


the  engineer  needs  for  a  particular  Curve  is:  The  degree 
of  center  line  Curve  and  a  copy  of  charts  No.  1  and  No.  2. 
A  simple  computation  with  formula  No.  13  gives  the  offset 
to  the  parabola  at  any  point.  The  concentric  ring  can  be 
laid  out  from  the  center  line  stakes. 

Office.  To  compute  area  of  ad- 
ditional width  for  any  given 
curve,  figure  area  of  ring  by 
formula  No.  11  and  add  the  value 
of  2K  from  chart  No.  2. 

Remarks — Assuming  that  addi- 
tional width  is  necessary  on 
curves  it  follows  that  this  width 
is  necessary  around  the  u-hole 
Curve.  This  condition  is  more 
nearly  attained  by  the  "Ring 
Method,"  than  by  the  "Lune 
Method." 

The  uniform  width  allows  the 
use  of  the  finishing  machine  for 
the  entire  Curve. 

With  the  use  of  one  additional 
table  no  figuring  whatever  would 
be  necessary. 

All  tables  and  charts  are  adapt- 
ible  to  the  "Lefax"  Hand  Book. 
Chart   1,   Fig.   2.   shows   the 
amount     of    additional     width 
which  was  used  as  the  basis  for 
all     the     computations     given. 
These   values   were   arbitrarily 
assumed   as    sufficient    to    care 
for  the   development   of  traffi; 
conditions  but  are  open  for  dis- 
cussion, study  and  experiment. 
Table  II  eliminates  the  necessity  of  any  calculations 
in  the  field  except  for  interpolation  for  offsets  to  the 
parabola  for  odd   feet   of  distance   from   the  point   A. 
The  author  has  computed  a  table  of  areas   in   square 
yards  for  rings  (for  each  degree  of  center  line  curve) 
of  one  degree  central  angle  and  of  one  minute  of  cen- 
tral angle.     With  such  a  table  the  only  computation 
necessary  is  that  of  multiplying  the  tabular  value  for 
the  area  of  one  degree  of  angle  by  the  number  of  whole 
degrees  in  A  —  2  *,  multiplying  the  tabular  value  for 
one  minute  of  angle  by  the  number  of  minutes  left  in 
A  —  2  'f>,  adding  the  sum  of  the.se  results  to  2K  (chart 
No.  2),  and  the  result  is  the  total  additional  area  of 
pavement 

Hand  and  Machine  Tamping 

Finishing  and  tamping  machines  are  rapidly  becom- 
ing a  standard  requirement  for  pavement  construction 
of  any  magnitude.  The  manufacturers  making  these 
machines  with  adju.stable  tread,  that  is,  the  machines 
can  be  u.sed  on  different  widths  of  pavement  by  a  simple 
adjustment.  A  curve  widened  by  any  means  other  than 
a  concentric  circle  will  have  a  variable  width  through- 
out the  length  of  the  curve  and  mu.st  be  hand  tamped 
and  finished.  The  ring  method  obviates  this  difficulty 
largely  since  the  greater  part  of  the  curve  is  of  uni- 
form width. 

The  parabola  is  of  sufficient  length  to  take  care  of  the 
transition  from  a  crowned  section  to  a  superelevatcfi 
flat  slab,  and  while  shorter,  serves  as  an  adequate  sub- 
stitute for  the  transition  or  spiral  curve  required  in 
railroad  practice. 

The  above  described  method  together  with  formulae 
and  computations  is  offered  for  consideration,  discussion 
and  criticism. 
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Smoke  Abatement  Study  and  Plans 
at  Salt  Lake  City 

Proposed   Ordinance   Includes  Residences — Expert 

Supervision — Nuisance  Is  Great  with 

Small  Coal  Consumption 

ALTHOUGH  Salt  Lake  City,  Utah,  is  not  a  great 
k.  industrial  point  or  a  large  railway  center,  and 
although  its  coal  consumption  and  smoke  production 
are  low  as  compared  with  many  cities,  it  is  troubled 
with  a  very  serious  smoke  nuisance  due  to  a  com- 
bination of  local  conditions.  With  a  view  to  effecting 
a  remedy,  the  city,  in  February,  1919,  authorized  an 
investigation  by  Sylvester  Q.  Cannon,  city  engineer, 
and  this  investigation  was  carried  out  for  the  period 
from  Sept.  1,  1919,  to  May  1,  1920,  under  an  agree- 
ment between  the  city,  the  University  of  Utah  and  the 
U.  S.  Bureau  of  Mines.  The  following  information  on 
the  subject  is  compiled  from  a  comprehensive  report 
to  the  Director  of  the  Bureau  of  Mines  by  Osborn 
Monnett,  consulting  engineer,  Chicago. 

The  city's  sheltered  position  in  a  valley  bounded  by 
mountains  on  three  sides  has  a  marked  influence  upon 
wind  velocity.  This  velocity  is  lowest  during  the 
winter  and  the  most  unfavorable  combination  of 
meteorological  conditions  prevails  during  the  months 
when  heating  plants  are  in  use.  Further,  the  tempera- 
ture and  wind  are  low  in  the  early  morning,  which  ijs 
the  time  of  maximum  smoke  production.  Smoke- 
abatement  work  in  other  cities  is  based  generally  upon 
day  observations,  as  the  wind  is  sufficient  to  disperse 
smoke  produced  during  the  night,  but  at  Salt  Lake 
City  it  is  necessary  to  take  into  account  the  smoke 
production  of  both  day  and  night. 

Fuel  Survey — Interest  centers  mainly  in  the  survey 
methods  and  the  proposed  remedies,  since  the  local 
conditions  are  not  those  generally  encountered.  In  the 
first  place  a  fuel  sur/ey  was  made  to  determine  the 
amount  and  kind  of  coal  used,  and  the  amounts  used 
for  different  purposes.  The  total  consumption  for  the 
summer  and  winter  of  1918-1919  was  about  513,200 
tons.  A  house-to-house  inquiry  conducted  by  Boy 
Scouts  served  to  show  the  amount  used  by  residences, 
the  amounts  for  other  classes  of  consumers  being 
obtained  by  questions  sent  to  the  consumers.  From  the 
smoke  standpoint  the  pronounced  characteristic  of  Utah 
coal  is  its  high  percentage  of  volatile  matter,  as  in 
general  the  smoke  production  increases  with  this  per- 
centage. Experiments  made  as  a  part  of  the  investiga- 
tion, however,  showed  that  the  methods  of  handling 
coals  of  high  volatile  content  in  cities  of  the  Middle 
West  are  adequate  for  smokeless  combustion  of  the 
Utah  coal. 

Smoke  Chart  Observations — Observations  on  the 
Ringelmann  chart  system,  covering  the  various  classes 
of  smoke  producers,  were  begun  in  September,  1919. 
The  readings  were  taken  for  one-hour  periods  through 
out  the  day,  so  that  in  combination  with  the  records 
of  consumption  by  these  different  classes  it  was  possible 
to  figure  the  percentage  of  smoke  made  by  each  class 
fcr  any  desired  period.  Smoke  producers  were  divided 
into  five  classes  for  the  purpose  of  the  report:  (1) 
Industrial  and  large  heating  plants;  (2)  small  heating 
plants;  (3)  locomotives;  (4)  residences;  (5)  miscel- 
laneous. The  first  class  included  creameries,  hospitals, 
industrial  furnaces  and  boiler  plants,  laundries,  office 


buildings  and  central  heating  plants.  The  second  class 
included  apartment  houses,  business  places,  churches, 
hotels,  schools  and  public  buildings.  The  percentages 
of  city  smoke  for  these  classes  were  tabulated  for 
the  year,  the  six  winter  months,  the  six  summer  months 
and  for  each  month.  Classes  1  and  3  make  a  larger 
proportion  of  the  total  during  the  summer.  Classes  2 
and  4  make  a  larger  proportion  during  the  winter.  The 
approximate  percentage  of  coal  used  and  total  smoke 
produced  for  the  six  winter  months,  the  six  summer 
months  and  the  12  months  from  April  1,  1919,  to 
March  31,  1920,  are  given  in  Table  I. 


TABLE  I.    CLASSIFICATION  OF  SMOKE  AT  SALT  LAKE  CITV, 
1919-1920 

^  Oct.-Mar. ,  1 9 1 9- 1 920—  Per  Cent  of  Total  Smoke 

Percent         Per  Cent  April,   191,9 

of  Coal            of  Total  Apr-Pept,,       to  March, 

Class                             Consumption        Smoke  1919                  1920 

1.  Large  plants 27                    39  64  52  64               44  58 

2.  Small  plants II                     12  08  4  80                 9  04 

3.  Locomotives 7                   13   18  27   11               18  38 

4.  Residences 48                  27  35  12  04              2183 

5  Miscellaneous 7                      7  75  3  41              •    6   17 

Total 100                 100  00  100  00             100.00 


High  smoke  densities  were  shown  by  the  average 
heating  and  industrial  plants,  due  to  three  causes:  (1) 
Lack  of  engineering  supervision  of  the  original  installa- 
tion; (2)  high  volatile  content  of  the  coal;  (3)  lack 
of  supervision  of  operation  by  the  city.  In  some  cases 
the  densities  were  45  to  65  per  cent,  although,  as  Mr. 
Monnett  explains,  in  cities  where  close  smoke  supervi- 
sion has  been  in  force  for  several  years  similar  plants 
must  run  with  a  density  of  2  per  cent  to  be  considered 
satisfactory.  According  to  his  report  there  is  nothing 
in  the  service  or  conditions  at  Salt  Lake  City  which 
make  it  impossible  or  difficult  to  obtain  smokeless 
results.  The  quality  of  the  coal  is  beyond  control,  but 
it  is  superior  to  that  available  in  most  of  the  Western 
States  and  the  report  remarks  that  the  city  is  fortunate 
in  having  coal  of  this  quality.  Supervision  of  the 
installation  and  operation  of  plants  are  readily  put 
under  the  control  of  the  city  government. 

Atmospheric  Pollution — Study  of  the  pollution  of  the 
city's  atmosphere  by  soot  and  other  impurities  was 
necessary,  since  the  nuisance  is  so  great  in  proportion 
to  the  coal  consumption,  owing  to  the  low  wind  velocity 
in  an  enclosed  valley.  A  city  of  equal  size  and  equal 
consumption,  but  situated  in  a  region  of  higher  wind 
velocity,  might  show  identical  records  on  the  Ringel- 
mann charts  and  yet  have  very  little  smoke  nuisance. 


TABLE  II     SOOT  FALL  IN  WINTER  .MONTHS 
(Tons  per  square  mile  per  annum) 

CoBl 

*- Soot  Fall ..  Consumption 

City                            Min.  Max.  Mean  Tons 

Salt  Lake  City 15  980  250  510,000 

Glasgow 1,325  3,250,000 

London 58  426  260  16,000,000 

Leeds     25  539  220  1,500,000 

Hamburg     345  690             3,000,000 

Pittsburgh 595  1,807             


Atmospheric  pollution  includes  soot  and  ash  from  fuel 
combustion,  gases  from  fuel  combustion,  and  dust  from 
non-fuel  origin.  The  winter  figures  of  soot  fall  are 
those  of  most  importance  in  comparison  with  other 
cities  where  the  smoke  nuisance  is  not  confined  to  one 
season  and  such  figures  for  a  number  of  cities  are  given 
in  Table  II.  The  report  points  out  that  in  comparison 
with  its  coal  consumption  Salt  Lake  City  ranks  highest 
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on  the  list,  even  taking  into  account  its  smaller  area. 

When  the  smoke  nuisance  of  Salt  Lake  City  is  at 
its  height  in  winter  the  atmosphere  is  remarkably  free 
from  dust  of  non-fuel  origin  but  contains  relatively 
large  amounts  of  soot  and  ash  from  coal  fires  owing  to 
its  color  and  finely  divided  state.  Such  material  is 
a  much  greater  nuisance,  says  Mr.  Monnett,  than  the 
coarser  and  heavier  dust.  Thus,  although  the  weight 
of  solid  matter  in  the  atmosphere  is  not  extremely  high, 
the  nuisance  is  great  when  considered  in  terms  of  soil- 
ing and  damaging  fabrics  and  architecture.  Carbon 
dioxide  and  sulphur  dioxide  are  negligible  factors. 

Supervision  of  new  installations  of  coal-burning 
equipment  is  particularly  necessary  at  Salt  Lake  City 
in  view  of  the  weather  conditions.  This  applies  espe- 
cially to  residences,  even  those  of  the  smallest  size. 
Mr.  Monnett  states  that  no  city  in  this  country  includes 
residences  in  the  provisions  of  its  smoke  ordinances, 
most  of  the  ordinances  exempting  all  heating  plants 
smaller  than  those  for  six-apartment  buildings.  In  his 
opinion  no  new  residence  building  at  Salt  Lake  City 
should  be  erected  without  having  its  plans  for  heating 
equipment  examined  by  the  smoke  inspector  as  to  the 
capacity  of  the  furnace  or  boiler  in  respect  to  its  load, 
the  height  and  area  of  chimney,  the  flues,  fireplaces, 
hot  water  heaters  and  other  features. 

Smoke-Abatement  Ordinance — On  the  basis  of  the 
investigation,  an  ordinance  for  smoke  inspection  and 
abatement  has  been  drafted  to  meet  the  existing  con- 
ditions. In  addition  to  including  all  residence  build- 
ings it  gives  a  code  of  minimum  head  room  and  other 
conditions  under  which  boilers  may  be  set.  It  is  stated 
that  such  a  code  has  operated  successfully  elsewhere, 
although  few  cities  include  it  in  their  ordinances.  Mr. 
Monnett  points  out  that  one  advantage  of  such  a  code 
in  the  ordinance  is  that  it  forestalls  charges  of  favor- 
itism against  the  inspector  and  insures  that  good 
installations  will  be  provided  in  the  future,  as  it 
eliminates  the  personal  ideas  of  those  enforcing  the 
ordinance  and  thus  prevents  lowering  of  the  standards. 

Under  the  proposed  ordinance  a  chief  smoke  inspec- 
tor would  be  appointed  by  the  mayor,  with  the  consent 
of  the  city  commission,  at  a  salary  of  $3,000  per  year. 
The  inspector  would  appoint  two  deputies  and  two 
assistants  at  $2,400  and  $1,800  respectively.  No  power 
or  heating  plant,  chimney,  etc.,  may  be  erected,  altered 
or  rebuilt  imtil  a  permit  has  been  issued  by  the  smoke 
inspector  after  examination  of  plans  and  specifications 
which  are  to  be  filed  with  him  and  which  must  cover 
points  of  information  specified  in  the  ordinance.  When 
the  permit  is  issued,  the  in.'jpector  will  notify  the  com- 
missioner of  buildings,  who  will  see  that  the  work 
is  carried  out  according  to  the  plans  and  specifications. 
Finally,  the  plant  mu.st  not  be  operated  until  the  smoke 
inspector  has  certified  that  it  complies  with  the  plans 
and  specifications.  Requirements  as  to  boiler  settings, 
flues,  furnaces  and  stokers  are  given  in  considerable 
detail.  A  fee  of  $1  for  filing  plans  and  receiving  permit 
is  provided  by  the  ordinance,  but  this  may  be  remitted 
for  in.Htitutions  which  are  not  operated  for  profit. 

Smoke  is  to  be  considered  "dense"  when  it  is  equal 
to  No.  3  on  the  Ringelmann  smoke  chart  as  published 
and  u.sed  by  the  U.  S.  Geological  Survey.  Emission 
of  dense  smoke  for  more  than  one  minute  from  a  loco- 
motive, steam  roller,  derrick  or  pile  driver  is  declared 
a  nuisance,  except  for  a  period  not  exceeding  six  min- 
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utes  in  any  one  hour  when  the  firebox  is  being  cleaned 
or  a  new  fire  built.  Emission  of  dense  smoke  from 
any  chimney  or  smokestack,  from  the  stack  of  a  tar 
kettle  or  similar  contrivance,  or  from  any  open  bonfire, 
tank,  vat  or  other  receptacle  is  declared  a  nuisance, 
except  for  six-minute  periods  as  noted  above.  Any 
such  nuisance  may  be  abated  summarily  by  the  smoke 
inspector,  who  will  also  prosecute  for  all  violations 
of  the  ordinance.  The  fine  on  conviction  of  nuisance 
is  from  $10  to  $100  for  each  offense,  each  day  of  such 
emission  of  dense  smoke  to  constitute  a  separate  offense. 
Permits  from  the  inspector  do  not  exempt  their  holders 
from  prosecution  for  smoke  nuisance. 

It  is  provided  that  the  chief  smoke  inspector  shall 
be  "an  engineer  qualified  by  training  and  experience 
in  the  theory  and  practice  of  the  construction  and 
operation  of  steam  boilers  and  furnaces  and  also  in  the 
theorj-  and  practice  of  smoke  abatement  and  preven- 
tion." The  deputy  inspectors  must  have  the  same 
qualifications  as  to  boilers  and  furnaces  and  Mr.  Mon- 
nett suggests  that  they  should  be  chosen  after  ar. 
examination  equivalent  to  that  required  in  obtaining 
a  license  as  an  operating  steam  engineer.  The 
assistant  inspectors  are  not  required  to  have  an  engi- 
neering training. 

Control  of  the  Smoke  Nuisance — It  is  recommended 
that  smoke  abatement  should  continue  under  a  sys- 
tematic plan  throughout  the  year,  although  the  smoke 
nuisance  is  at  its  worst  for  only  a  short  time.  Ther? 
is  a  large  amount  of  necessary'  reconstruction  work 
which  can  be  done  only  during  the  summer,  and  at  this 
time  the  installation  of  smoke  indicators  should  be 
urged,  so  that  the  firemen  may  know  when  they  are 
making  smoke.  This  is  important,  as  a  great  deal  of 
smoke  is  made  before  daylight.  In  summer,  also,  nego- 
tiations may  be  opened  with  the  railways  for  equipping 
switch  engines  and  other  locomotives  with  quick- 
opening  blower  valves,  induction  tubes,  multiple-tip 
blowers  and  brick  arches.  Educational  work  must  be 
taken  up  with  the  hou.seholders,  to  teach  them  the  im- 
portance of  clean  chimneys  and  proper  methods  of  firing. 

Smoke  observations  should  be  made  by  at  least  one 
man  during  daylight  hours  in  the  spring,  summer  and 
early  fall,  in  order  that  the  department  may  keep 
informed  as  to  plants  which  are  making  smoke  and  are 
liable  to  cause  trouble  later.  As  the  heating  season 
approaches,  a  policing  or  follow-up  system  should  he 
planned  in  regard  to  the  early  morning  firing,  with 
regular  visits  to  plants  which  make  or  are  likely  to 
make  smoke  at  this  time.  As  the  season  progresses, 
it  may  be  necessary  to  put  more  men  on  this  work, 
especially  for  the  first  few  seasons. 

As  to  the  future  policy  A  the  smoke  department, 
Mr.  Monnett  points  out  that  the  department  should 
avail  itself  of  improvements  that  may  be  developed  in 
matters  of  burning  coal.  Thus,  there  is  a  possibility 
of  the  successful  application  of  pulverized  coal  at  some 
plants.  For  residences,  it  should  be  the  policy  to  secure 
for  new  buildings  the  use  of  the  best  type  of  equipment 
available.  In  many  cases  the  saving  in  attention 
required  will  soon  cover  the  cost  of  installation  and 
tne  fuel  can  be  burned  more  economically  and  without 
smoke.  In  Mr.  Monnett's  opinion,  the  downtown  dis- 
trict of  Salt  Lake  City  is  an  ideal  situation  for  a 
central  steam  heating  system  and  this  would  eliminate 
many  of  the  worst  smoke  producers. 
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Wanted :  Formulas  For  Design  of 
Air-Inlet  Valves 

Neglected  Feature  of  Pipe-Line  Design  Is  Field  for 

Experimental  Investigation  or  Possibly 

College  Thesis 

By  H.  L.  Thackwell 

Hydraulic  Engineer,  Anaconda,  Mont. 

SO  FAR  as  the  writer  has  been  able  to  discover  there 
are  no  suitable  formulas  for  the  design  of  air  inlet- 
valves  for  pipe  lines.  The  only  formula  which  we  have 
seen  is  an  empirical  one  given  in  the  American  Civil 
Engineers  Pocket  Book,  "One  square  inch  in  area  for 
each  diameter  foot  of  the  pipe,"  also  rh  of  the  area  of 
the  pipe.  This  is  obviously  a  mere  rule  of  thumb,  which 
if  strictly  followed,  would  lead  to  dangerous  or  extrava- 
gant design. 

The  controlling  factor  is  not  only  the  diameter  of 
pipe,  but  with  it  the  displacement  in  cubic  feet  per 
second,  which  causes  a  vacuum  at  the  points  along  the 
pipe  line  which  are  intersected  by  a  falling  grade  line. 
It  can  readily  be  seen  that  if  a  pipe  line  is  entirely 
beneath  the  hydraulic  grade  line  when  the  pipe  is  flow-, 
ing  100  sec.  ft.,  that  when  the  flow  drops  to  50  sec.  ft. 
the  grade  line  will  also  fall  and  may,  according  to  the 
profile,  intersect  a  number  of  points  along  the  line. 
At  these  points  the  pipe  would  not  be  full,  and  conse- 
quently a  vacuum  would  be  established  unless  suitable 
air-valves  were  placed  at  the  points  to  equalize  the  air 
pressure  on  the  inside  and  outside  of  the  pipe. 

The  writer  has  derived  the  following  simple  formula 
for  determining  the  required  area  of  air  inlet  valvea 
to  equalize  the  air  pressure  under  the  above  conditions. 


A  = 


1.35 


Where  A  =  Area  of  circular  orifice  of  air- valve  in 
sq.in. 
Q  =  Flow  of  water  in  sec.  ft.  at  the  time  in 
hydraulic  grade  line  intersects  the  pipe 
line. 

This  formula  is  not  based  upon  experiment,  but  is 
approximate,  having  been  derived  from  general  laws  on 
thermo-dynamics,  with  the  assumption  of  a  constant 
temperature  of  62  deg.  F.  and  isothermic  compression. 
Obviously  it  does  not  take  into  consideration  the  re- 
sisting sti-ength  of  a  pipe  against  external  pressure. 

The  writer  suggests  that  this  topic  could  be  made  the 
subject  of  a  thesis,  and  that  a  reliable  formula  be  de- 
rived by  experiment. 

In  the  accompanying  drawing  is  a  suggestion  for  the 
form  of  apparatus  necessary  to  obtain  the  experimental 
data.  The  apparatus  is  essentially  a  steel  tank  15  ft. 
long  and  3  ft.  in  diam.eter,  having  stiffening  angles 
occasionally  to  keep  the  tank  from  crushing  under  an 
external  atmospheric  pressure.  At  the  bottom  of  the 
tank  are  two  valves.  One  of  these  is  an  inlet  water 
valve,  while  the  other  is  a  quick-opening  outlet  valve. 
At  the  top  of  the  tank  is  mounted  a  Rensselaer  No. 
40  6  in.  automatic  cluster  air-valve,  combined  with 
lever  and  float  attachment  for  air-pocket"  control.  A 
mercury  U-tube  difi'erential  gage  with  thermometer  at- 
tachments should  be  mounted  at  the  top  of  the  tank. 
At  the  bottom  of  the  tank,  at  a  point  well  away  from 
the  outlet  valve,  should  be  inserted  a  glass  gage  tube 
which  would  extend  to  a  point  equal  in  height  to  the 


top  of  the  dome  in  the  air-valve  chamber.  This  gage 
should  be  connected  to  the  valve-chamber  by  a  small 
iron  tube.  Just  above  this  connection  should  be  placed 
a  pet-cock;  the  short  section  of  the  tube  extending 
above  the  pet-cock  should  be  left  open  to  the  atmosphere. 
A  metal  scale  should  extend  the  full  height  of  the  gage 
tube.  The  rest  of  the  equipment  consists  of  a  measur- 
ing tank  and  stop-watches. 

The  steps  necessary  to  work  the  apparatus  are  as 
follows:  First:  Open  the  pet-cock  at  the  top  of  the 
glass  gage-tube,  and  close  the  pe<"  cock  between  the  tank 
and  the  U  tube.  Second :  Close  the  quick-opening  out- 
let-valve and  open  the  inlet  water  valve.  Allow  the 
water  to  run  into  the  tank  until  a  spill  is  observed  at  the 
top  of  the  glass  gage-tube.  Shut  the  water  off  at  the 
inlet  valve,  and  after  the  gage-tube  ceases  to  spill, 
shut  the  pet-cock  at  the  top  of  the  gage-tube  and  open 
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SUGGESTED  DETAILS  OF  APPARATUS  FOR  TESTING 
AIR   INLET  VALVES 

the  valve  between  the  tank  and  the  U-tube.  Third: 
Read  th6  U-tube  gage  and  the  temperatures,  thien 
quickly  open  the  outlet  valve  and  observe  the  volume 
of  water  in  the  measuring  tank  at  each  second  of 
elapsed  time.  At  these  same  time  intervals  the  glass 
gage-scale  should  be  read.  Also  the  U-tube  and  temper- 
ature readings  should  be  noted. 

These  data  should  be  first  taken  with  a  cluster  of  six 
valves  free  to  work,  then  with  one  valve  blocked  up  so 
it  will  not  operate  under  the  atmospheric  pressure,  then 
with  two  valves  blocked  up  and  so  on,  until  only  one 
valve  is  in  active  operation.  These  data  with  the  various 
calibrated  sizes  of  air-valves  could  then  be  plotted  up 
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as  curves,  ana  suitable  formula  derived  to  fit  the  curves 
in  question. 

Finally  several  sections  of  lap-riveted  and  wood-stave 
pipe  should  be  tested  to  failure  from  external  at- 
mospheric pressure,  caused  by  decreasing  the  internal 
pressure  by  a  vacuum  pump.  Care  must  be  taken  in 
selecting  the  pipe  of  such  length  so  that  the  end  bulk- 
iieads  will  not  materially  strengthen  the  pipe  against 
external  pressure.  The  difference  in  pressure  at  the 
time  of  failure  should  be  plotted  against  the  diameters 
of  pipes  and  suitable  formulas  derived  to  fit  the  curves. 

The  importance  of  this  subject  is  not  properly  ap- 
preciated except  by  those  engineers  who  have  been  en- 
gaged in  the  design  of  extensive  wood-stave  and  steel 
pipe  lines  under  a  low  head  and  variable  flow  con- 
ditions. Hydraulic  engineers  in  general  would  be  grate- 
ful to  any  one  who  would  present  a  suitable  exponential 
formula,  which  is  based  on  a  carefully  conducted  series 
of  experiments. 


Sacramento  Adopts  Cost- Plus  Plan 
On  Water  Filter  Work 

By  C.  G.  Gillespie 

Resident  Engineer,   Filtration   Division,    Sacramento.  Cal. 

CONSTRUCTION  is  about  to  start  on  the  watar-sup- 
ply  portion  of  the  Sacramento  filtration  plant 
following  approval  of  legality,  by  the  Superior  Court, 
on  a  cost-plus-a-fixed-fee  contract  with  a  bonus  and  pen- 
alty clause  and  provision  for  an  advance  payment  of 
20  per  cent  of  the  fee.  This  portion  of  the  project  is 
expected  to  cost  $1,035,200  and  will  be  accomplished 
for  about  $600,000  less  than  the  lowest  lump-sum  bid. 
It  includes  sluice  gate,  centrifugal  pumps,  steel  force 
main  and  intake  works,  pumping  station,  motors,  trans- 
formers, switchboards,  traveling  crane,  etc.  Before 
this  form  of  contract  was  adopted  endeavors  were  made 
to  let  the  work  on  a  lump-sum  basis.  The  city's  experi- 
ence in  this  attempt  is  set  forth  in  the  following  notes 
with  the  idea  that  it  may  be  useful  elsewhere  when 
similar  situations  arise. 

Lump-sum  bids  were  first  received  on  Oct.  14  on  a 
basis  whereby  the  bid  could  be  made  separately  on  each 
of  several  subdivisions  of  the  general  contract  or  on  the 
work  as  a  whole.  The  bidders  were  required  to  pur- 
chase to  the  amount  of  the  bid  submitted  plus  15 
per  cent  and  at  not  less  than  par,  bonds  of  average 
maturity  yielding  4^  per  cent.  This  requirement  un- 
doubtedly discouraged  bidding,  for  in  spite  of  a  great 
deal  of  publicity  through  local  and  national  engineering 
journals,  by  correspondence  aiid  by  postponement  of 
bids  to  allow  seven  weeks  for  bidding,  only  ten  bids 
which  could  be  considered  were  received.  These  included 
only  two  bids  on  the  general  contract  and  none  what- 
ever on  three  of  the  items  offered  for  separate  bidding. 
The  general-contract  bids  so  far  exceeded  the  engineers' 
estimates  that  all  were  rejected  and  the  city  sought  a 
cost-plus-fee  contractor. 

The  invitation  for  cost-plus  propositions  prescribed 
that  they  should  contain  an  estimate  of  cost  representing 
the  contractor's  best  judgment  of  what  the  co.st  of  the 
whole  work  would  actually  be,  and  also  a  penalty  and 
bonus  provision.  On  this  basis  six  contractors  sub- 
mitted propositions  and  one  of  these,  the  Coast  Con- 
struction Co.  of  San  Francisco,  was  selected  on  the 
recommendation  of  the  filtration  division  engineers.    An 


agreement  was  drawn  up  oetween  this  contractor  and 
the  city  in  which  the  principal  features  are  as  follows: 

1.  The  contractor,  as  agent  for  the  city,  agrees  to  organ- 
ize and  supervise  the  work  and  secure  its  accomplishment 
in  a  prompt,  efficient,  economical  manner. 

2.  The  contractor  submits  a  detailed  estimate  of  actual 
cost  amounting  to  $807,294. 

3.  If  the  actual  cost,  after  adjustment  due  to  changes  in 
freight  rates,  wage  scales  or  changes  in  the  amount  or  kind 
of  work,  exceeds  this  amount,  there  shall  be  deducted  from 
the  fee  due  the  contractor,  one-half  the  difference  between 
the  actual  cost  and  the  adjusted  estimated  cost,  but  the 
deduction  shall  not  exceed  $41,055. 

4.  If  the  final  cost  of  the  work  is  less  than  the  adjusted 
estimated  cost  there  shall  be  added  to  the  contractor's  fet 
a  bonus  amounting  to  one-half  the  difference  between  the 
final  cost  and  the  adjusted  estimated  cost,  but  the  bonus 
shall  not  exceed  $41,055. 

5.  In  the  event  of  changes  in  the  amount  or  kind  of  work 
at  the  request  of  the  city  the  fee  for  personal  service  will 
be  increased  or  diminished  by  an  amount  equal  to  10  per 
cent  of  the  amount  represented  by  the  change  based  on 
prices  as  agreed  or  on  prices  in  the  estimate. 

6.  The  total  fee  amounts  are  to  be  paid  in  installments 
distributed  over  the  construction  period. 

7.  The  resident  engineer  may  withhold  the  payments  on 
the  fee  for  an  amount  equaling  the  accrued  penalty  at  any 
date  of  payment  of  fee. 

8.  If  the  amount  paid  the  contractor  for  equipment  which 
he  agrees  to  furnish  exceeds  $39,411  (approximately  7  per 
cent  of  the  actual  cost)  all  overplus  shall  be  deducted 
from  the  fee. 

9.  The  agreement  contains  a  definition  of  just  what  the 
estimate  includes  and  the  contractor  agre^-s  to  perform  the 
work  strictly  according  to  the  specifications  on  which  lump- 
sum bids  were  submitted,  these  specifications  being  made 
a  part  of  the  contract.  Expenses  over  which  the  contractor 
has  no  control,  however,  are  deducted  from  the  cost  before 
calculating  the  penalty  or  bonus  to  be  paid. 

10.  The  contractor  takes  all  other  responsibility  for  the 
safe  and  economical  handling  of  the  work,  performing  it, 
however,  to  the  satisfaction  and  subject  to  the  approval 
of  the  city.  No  purchases  or  employment  can  be  made 
without  the  approval  of  the  city. 

11.  The  contractor  has  the  right  to  select  his  employees 
and  to  discharge  them  as  he  sees  fit,  but  he  must  discharge 
any  one  whom  the  city  designates  as  unsatisfactory. 

12.  No  penalty  or  bonus  is  calculated  on  extra  work. 

13.  The  contractor  is  to  keep  an  accurate  record  of  the 
cost  of  the  work  as  it  progresses,  showing  the  allocation 
or  apportionment  of  all  invoices  or  payrolls  for  the  re- 
spective items  of  the  work  in  detail  as  directed  by  the  resi- 
dent engineer. 

14.  Although  not  a  part  of  the  contract  it  is  expected 
that  purchases  will  be  made  by  the  contractor,  subject  to 
the  approval  of  the  city  rather  than  by  the  city  direct;  the 
city  to  advance  warrants  on  the  basis  of  approved  invoices 
and  the  contractor  to  submit  receipts  therefor. 

15.  Provision  is  made  for  termination  of  the  contract  by 
the  contractor  for  certain  specified  reasons,  as  follows: 
(a)  If  the  work  be  stopped  by  an  order  of  any  court  or 
competent  public  authority  for  a  period  of  three  months 
through  no  act  or  fault  of  the  contractor;  (b)  if  the  monthly 
certificates  of  payment  and  the  payments  are  not  made 
according  to  the  contract. 

16.  The  city  has  the  right  to  terminate  the  contract  on 
breach  of  contract  by  the  contractor  or  at  any  time  it  is 
not  satisfied  with  the  manner  in  which  he  is  conducting 
the  work. 


PiltsburRh  Enlarged  by  Annexation 

Following  a  recent  favorable  popular  vote  for  annexa- 
tion to  Pittsburgh,  Pa.,  Chartiers  Township,  with  a 
population  estimated  as  12,000,  became  a  part  of  Pitts- 
burgh on  Jan.  1.  It  is  expected  that  other  outlying 
communities  will  follow  suit. 
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Reduction  Table  for  the  Stadia  Arc 

By  Walter  S.  Dix 

Hydraulic  Engineer,  with  Tliomas  E.  Murray,  Inc.,  New  Tork  City 

THE  Beaman  stadia  arc,  attached  to  the  engineer's 
transit,  accords  the  quickest  means  of  obtaining 
elevations  in  both  field  and  office.  Only  those  vertical 
angles  are  used  for  which  the  differences  ir  elevation  are 
simple  multiples  of  the  rod  interval.  The  outer  gradu- 
ated arc  of  the  attachment  is  marked  "Vertical"  and  the 
graduations,  which  read  from  5  to  95,  differ  by  unity. 


USE   OF   THE  .STADI.A    ARC 


Any  number  set  opposite  the  index,  after  subtracting  50, 
equals  the  function  100  X  i  sin  2A  of  the  angle  A,  at 
which  the  telescope  is  inclined.  If,  therefore,  the 
"Vertical"  arc  reading  is  denoted  by  Av,  and  the  rod 
intercept  by  R,  then,  in  Fig.  1,  the  vertical  distance 

Vo  =  R  (A„  — 50)  (1) 

This  is  plus  or  minus  according  to  whether  the  tele- 
scope is  sighted  up  or  down,  and  is  equal  to  zero  when 
the  telescope  is  level. 

Also,  the  difference  in  elevations  at  the  center  of 
instrum.ent  and  the  point  sought  is,  where  R'  is  the 
height  of  rod, 

V  ^  Vo  +  C  sin  A  —  R'  (2) 

The  correction  for  stadia  constant  C  sin  A  is  plus  or 
minus,  corresponding  to  the  sighting  of  the  telescope 
up  or  down. 

The  reduction  of  the  horizontal  distance  however,  is 
not  satisfactorily  accomplished  by  means  of  the  inner 
graduated  ai'c  marked  "Horizontal,"  either  in  the  field  or 
in  the  office.  Reading  it  in  the  field  is  difficult  and 
consumes  valuable  time,  due  to  the  fact  that  there  is  a 
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FIG.  2.     FIELD  BOOK  RULING  FOR  USE  WITH  STADIA  ARC 

considerable  radial  space  between  it  and  the  end  of  the 
index.  Furthermore  .the  graduations  are  the  function 
100  (1  —  cos''  A)  =  100  sin"  A.  which  gives  the  ratio 
of  horizontal  correction  to  the  distance  read  as  a  per- 
centage. It  is  difficult  to  make  a  correct  interpolation 
between  the  graduations  for  a  point  opposite  the  index, 
corresponding  to  the  setting  for  the  "Vertical"  arc. 

The  accompanying  table  affords  a  more  accurate  and, 
with  the  aid  of  the  slide-rule,  a  quicker  method  for 
determining  the  horizontal  distance,  H',  in  the  diagram, 
which  equals  the  function  100  cos"  A.  The  horizontal 
distance  between  the  center  of  instrument  and  the  point 
sought  is 

H  ^100  R  cos"  A  +  C  cos  A  (3) 

Ignore  the  "Horizontal"  arc  and  read  only  the  "Vertical" 
arc  number,  entering  it  in  the  field-book  in  the  column 


REDUCTION  TABLE  FOR  F.\CILITATING  USE  OF 
BEAMAN  STADL\  ARC 


Angle 

A 

52-04  7 

30-49  3 

29-39  5 

28-34  2 

27-32  5 

2&-33  9 

25-37  8 

24-43  9 

23-52  0 

23-01    6 

22-12  8 

21-25  3 

20-39  0 

19-53  7 

19-09  5 

18-26   1 

17-43  5 

17-01   6 

16-20  5 

15-39  9 

15-00  0 

14-20  5 

13-41    6 

1 3-03   1 

12-25  0 

11-47  3 

11-10  0 

10-33.0 

9  56  3 

9-19  9 

8-43  7 

8-07  8 

7-32  I 

6-56  6 

6-21    2 

5-46   1 

5-111 

4-36.2 

4-01   4 

3-26  7 

2-52   1 

2-17  6 

1-43  2 

1-08  7 


Cos'A 
0  718 
0  734 
0  755 
0  771 
0  786 
0.800 
0  813 
0  825 
0  836 
0  847 
0  857 
0  867 
0  876 
0  884 
0  892 
0  900 
0  907 
0  914 
0  921 
0  927 
0  933 
0  939 
0  944 
0  949 
0  954 
0  958 
0  963 
0  967 
0  970 
0  974 
0  977 
0  980 
0  983 
0  985 
0  988 
0  990 
0  992 
0  993 
0  995 
0  996 
0  997 
0  998 

0  99-^ 

1  000 
1  000 
1  000 


0  80 

0  42 
0  41 
0  40 
0  38 
0  37 
0  36 
0  35 
0  33 
0  32 
0  31 
0  30 
0  29 
0  28 
0  27 
0  26 
0  25 
0  24 
0  23 
0  22 
0  22 
0  21 
C  20 
0  19 
0  18 
0  17 
0  16 
0  16 
0  15 
0  14 
0  13 
0  12 
0  11 
0  10 
0  10 
0  09 
0  08 
0  07 
0  06 
0  06 
0  '  5 
0  04 
0  03 
0  02 
0  02 
0  01 
0  00 


C  sin  A 

ForC  = 
1  00 
0  53 
0  51 
0  50 
0  48 
0  46 
0  45 
0  43 
0  42 
0  40 
0  39 
0  38 
0  36 
0  35 
0  34 
0  33 
0  32 
0  30 
0  29 
0  28 
0  27 
0  26 
0  25 
0  24 
C  23 
0  22 
0  20 
0  19 


0  12 
0  11 
0  10 
0  09 
0  08 
0  07 
0  06 
0  05 
0  04 
0  03 
0  02 
0  01 
0  00 


1  25 
0  66 

0  64 
0  62 
0  60 
0  58 
0  56 
0  54 
0  52 
0  51 
0  49 
0  47 
0  46 
0  44 
0  43 
0  41 
0  40 
0  38 
0  37 
0  35 
0  34 
0  32 
0  31 
0  30 
0  28 
0  27 
0  25 
0  24 
0  23 
0  22 
0  20 
0  19 
0  18 
0  16 
0  15 
0  14 
0  13 
0  II 
0  10 
0  09 
0  08 
0  06 
0  05 
0  04 
0  03 
0  01 
0  00 


ForC  = 
0  80   1  DO 
0  7    0  8 
....   09 


marked  A„.  Opposite  this  number  in  the  table  is  the 
corresponding  value  of  cos'  A,  which  multiplied  by  100 
times  the  rod  intercept  will  give  the  distance  direct. 

Corrections  C  sin  A  and  C  cos  A,  for  use  with  equa- 
tions (2)  and  (3)  respectively  are  also  given  in  the 
table,  the  former  to  two  places  in  order  to  facilitate 
quick  determination  of  the  value  in  accurate  work  per- 
missible with  short  shots  if  desired.  These  corrections 
may  be  entered  interlineally  in  columns  Vu  and  H' 
respectively  in  the  field-book. 

The   rod   intercept,  R,  and  the   rod  height,   R',   are 
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found  in  the  usual  manner  employed  with  the  Beaman 
stadia  arc.  The  field  entries  are  made  in  the  first  six 
columns  of  ruling  adapted  to  the  lefthand  page  of 
the  standard  field-book,  Fig.  2.  The  remaining  columns 
are  for  office  calculations.  Experience  has  proved  this 
suggested  form  of  field-book  satisfactory,  and  the  table 
has  proved  a  great  time  saver. 

Maintenance  Estimate  and  Progress 
Report  Forms 

Estimates  for  State-Aid  Highway  Maintenance  in 

Minnesota  Prepared  Ahead  of  Season 

for  Each  County 

STATE-AID  highway  maintenance  in  Minnesota  is 
apportioned  on  formal  estimates  and  paid  monthly 
on  verified  reports  of  work  performed.  In  Minnesota 
the  counties  perform  the  maintenance  work,  employing 
the  patrol  system,  which  in  1919  was  extended  to  all 
counties.  In  the  86  counties  there  are  12,362  mi.  of 
state  highway  of  which  about  7,000  mi.  are  classed 
as  trunk-line  roads  on  which  is  put  approximately 
80  per  cent  of  the  total  expenditure  for  maintenance. 
This   expenditure  for   1919   was   $1,582,834,  of  which 


UNDER  CONST.     PAVED      SURFACED       GRADED       UNIMPROVED  IMPASSABLE 


2.     SYMBOLS  FOR  MONTHLY  GRAPH  RECORDS  OF 
MAINTENANCE   WORK 

The  form,  two  pages  of  which  are  illustrated,  is  a 
four-page  document.  On  the  first  page  is  printed  the 
order  which  is  signed  by  the  commissioner  of  highways 
and  the  chief  engineer,  and  on  the  last  page  is  printed 
the  resolution  of  adoption  signed  and  sealed  by  the 
county  auditor.  The  form,  therefore,  is  a  document 
of  original  record  with  the  force,  virtually,  of  a  con- 
tract between  the  state  highway  department  and  the 
county  board.  When  the  estimates  of  all  counties  are 
completed,  the  state  highway  department  possesses,  well 
in  advance  of  the  season's  maintenance  work,  a  com- 
plete mileage  and  cost  summary  of  state-aid  mainte- 
nance for  the  year. 


SCHEDULE  OF  MAINTENANCE  REQUIRMENTS  ON  ARTERIAL  STATE  ROADS. 
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SPECIAL  WORK. 


1.     ESTIMATE  FORM  FOR  STATE  AII>  IITGIIWAY  MAINTENANCE  IN  MINNESOTA 


$676,609  was  state  aid.    The  expenditure  for  1920  will 
be  materially  greater. 

In  preparing  for  the  sea.son's  maintenance,  an  esti- 
mate is  made  for  each  county  of  the  work  which  is 
to  be  aided  by  the  state.  The  highway  engineer  for 
the  state  highway  department  and  the  engineer  for  the 
county  board  prepare  tlie  estimate  by  agreement  and 
enter  it  on  the  form  shown  by  the  illustration.  When 
approved  by  the  division  engineer  and  by  the  main- 
tenance engineer,  the  estimate  is  transmitted  as  an 
order  to  the  county  board  which  is  required  to  pass 
a  formal  resolution  of  adoption. 


Aid  is  paid  on  monthly  records  of  work  performed 
using  a  standard  form.  This  form  is  a  brown  line  print 
36  X  9  in.  folded  to  document  size  of  4  x  9  in.  On  two 
folds  are  certificates  that  the  work  recorded  has  been 
properly  carried  out,  attested  by  the  highway  engineer 
and  the  division  engineer;  a  certificate  of  claim  for  50 
per  cent  state  aid  by  the  county  auditor;  a  statement 
of  balance,  and,  finally,  an  approval  for  payment  of 
state  aid  signed  by  the  highway  commissioner.  On 
three  succeeding  folds  is  a  tabulation  of  the  work  done 
on  each  road  and  of  its  cost.  The  remainder  of  the 
sheet  shows  a  graph  for  each  road  indicating  the  work 
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done  according  to  the  symbols  illustrated  by  the  accom- 
panying sketch.  A  brownprint  for  each  month  goes 
to  each  highway  engineer,  one  for  every  county.  When 
filled  out  and  signed  the  print  is  returned  to  the  state 
highway  department,  where  it  is  audited  and  approved 
for  state-aid  payment.  After  this  has  been  done  a 
blueprint  is  returned  to  the  highway  engineer  and 
another  to  the  county  auditor  for  their  files  of  records. 
These  forms  for  estimates  and  monthly  records  pro- 
vide a  compact  account  of  current  maintenance  work. 
W.  F.  Rosenwald  is  maintenance  engineer  and  John.  H. 
Mullen  is  chief  engineer  of  the  Minnesota  Highway 
Department. 

Housing  Project  at  Olean,  N.  Y. 

By  John  Nolen 

Town  and  City  Planner,  Cambridge,  Mass. 


junction  of  this  avenue  and  Kittanning  Ave.,  and  mid- 
way on  the  estate  a  commanding  position  has  been 
determined  on  for  a  proposed  school.  While  the  main 
thoroughfares  are  50  ft.  wide,  the  subsidiary  streets 
are  42  ft.  wide,  and  without  exception  all  have  planting 
strips  6  or  7  ft.  wide  for  rows  of  trees.  A  feature 
of  the  plan  is  the  grouping  of  residences  around  circular 
street  terminations,  which  will  give  an  air  of  homelike 
seclusion  and  quietude  to  the  localities.  A  convenient 
access  for  pedestrians  across  very  steep  blocks  inac- 
cessible for  vehicles  is  provided  by  footpaths  with  steps 
and  rows  of  flowering  trees.  The  lots  are  of  varied 
sizes— from  50  to  100  ft.  in  width  and  80  to  150  ft. 
in  depth.  No  alleys  are  provided,  but  on  the  rear  lot 
line  of  the  blocks  rows  of  trees  will  screen  the  backs 
of  the  houses. 

The  scheme  is  not  intended  to  be  a  housing  effort  for 

any  one  class,   but   rather  an  endeavor  to  place  well- 

'  I  THROUGH    the    sponsorship    of    the    Chamber    of     designed  houses  in  good  surroundings  within  the  finan- 


A  Commerce  of  Olean,  N.  Y.,  the  Olean  Housing 
Corporation  has  undertaken  to  provide  well-designed 
houses  on  a  layout  embracing  the  best  principles  of 
town  planning.  E.  W.  Fitzgerald,  secretary  of  the 
Chamber  of  Commerce,  was  instrumental  in  securing 
an  advantageous  site  of  about  40  acres  extending  from 
the  foot  of  Mount  Herman  down  to  the  south  bank  of 
the  Allegheny  River.  The  area  has  been  named  Seneca 
Heights,  and  is  less  than  a  mile  from  the  business 
section  of  Olean. 

In  the  grading  scheme  that  has  been  prepared  the 
steep  hillside  surface  has  been  taken  care  of  to  assure 
as  easy  gradients  as  possible  for  the  streets.  A  main 
avenue  50  ft.  wide  has  been  laid  out  southeasterly  across 
the  site.     A   public   square   has   been   provided  at   the 


cial  reach  of  the  average  man.  About  140  houses  are 
to  be  erected.  Evidence  of  the  spirit  of  the  under- 
taking is  shown  by  the  action  of  the  Housing  Corpora- 
tion in  purchasing  houses  and  lots  outside  their  area 
to  open  up  appropriate  and  dignified  approaches  to 
the  estate,  the  main  lines  of  which  will  radiate  from 
the  city  thoroughfares  of  Olean.  The  writer  has  been 
responsible  for  the  development  of  the  design.  The 
architectural  planning  of  the  residences  is  in  the  hands 
of  A.  C.  Bossom,  architect,  New  York  City. 


PLAN   OF   SE.NECA   HEIGHTS   PROJECT.   OLEAN  HOUSING   CORPORATION 


Broader  Education  for  Engineers  Favored 

In  connection  with  the  conference  on  employment 
and  education  held  by  the  American  Association  of  En- 
gineers Nov.  12,  a  brief  ques- 
tionnaire was  sent  to  edu- 
cators and  engineers  asking 
for  their  opinion  as  to  whether 
engineering,  legal  and  other 
professional  college  courses 
should  be  pi-eceded  by  one  or 
two  years  of  general  colle- 
giate training.  Out  of  the  154 
replies  received,  99  were  in 
favor  of  two  years  of  general 
education,  43  were  in  favor  of 
one  year  and  only  12  were 
opposed  to  any  general  colle- 
giate training  in  addition  to 
the  professional  course.  These 
figures  expressed  in  percent- 
ages are :  64  per  cent  in  favor 
of  two  years  and  28  per  cent 
in  favor  of  one  year,  a  total 
of  92  per  cent  who  are  in 
favor  of  at  least  one  year  of 
general  education.  Out  of  154 
engineers  who  replied,  54 
were  dean.s,  professors  or  in- 
structors in  engineering  col- 
leges and  the  balance  was 
made  up  of  consulting  engi- 
neers, chief  engineers  and 
other  engineers.  No  state- 
ment is  made  as  to  the  distri- 
bution of  votes  received  from 
the  educators. 
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The  Use  of  Phosphoric  Acid  in 
Water  Softening 

Causticity  Removed  and  Softened  Water  Carbonated 

With  Minimum  of  Residual  Hardness 

and  After -Deposits 

PHOSPHORIC  acid  is  being  tried  on  a  large  scale  at 
the  Columbus  softening  and  purification  works  to 
produce  a  fully  carbonated  stable  water  and  to  eliminate 
any  residual  causticity  caused  by  the  lime-softening 
process.  Tennessee  rock  phosphate  is  used  to  make  the 
phosphoric  acid.  It  is  boiled  with  sulphuric  acid  in  one 
of  the  alum  boiling  tanks.  Phosphoric  acid  and  calcium 
sulphate  are  produced.  The  latter  is  practically 
insoluble  and  separates  from  the  solution,  leaving  a 
clear  phosphoric  acid  which  is  fed  into  the  water  at  the 
rate  of  about  0.7  grains  per  gallon. 

The  argument  and  line  of  experiments  by  which  C.  P. 
Hoover,  chemist  in  charge,  arrived  at  the  use  of  the 
phosphoric  acid  ti'eatment  is  as  follows: 

The  normal  carbonates  present  in  a  lime-softened 
water  form  incrustations  on  the  sand  grains  in  filters, 
thus  increasing  the  size  of  the  sand.  At  Columbus  the 
sand  has  increased  in  effective  size  from  0.42  mm.  to 
more  than  1  mm.  The  incrustation  also  causes  the 
sand  grains  to  become  cemented  together,  forming  hard 
lumps.  Details  of  experiences  with  after-deposits  at 
Columbus,  Grand  Rapids  and  McKeesport  were  given  in 
a  series  of  three  articles  in  Engineering  News-Record, 
May  3,  10  and  17,  1917,  pp.  250,  304  and  351. 

At  the  Columbus  plant  the  filters  are  being  rebuilt  at 
a  cost  of  $20,000,  as  the  holes  in  the  strainer  plates 
have  become  so  stopped  up  with  carbonate  that  it  is 
almost  impossible  to  force  water  through  the  filter. 
Columbus  has  not  had  much  trouble  with  after-deposits 
in  the  pipes  and  meters,  but  what  has  occurred  is 
increased  when  it  becomes  necessary  to  conserve  the 
use  of  soda  ash. 

The  first  investgations  toward  working  out  a  practical 
method  of  eliminating  the  difficulties  were  along  the 
line  of  colloidal  chemistry.  Early  experiments  indicated 
that  the  solubility  of  calcium  carbonate  depended  upon 
whether  it  was  precipitated  in  a  crystalline  or  colloidal 
condition.  Calcium  and  magnesium  carbonate.s  in  the 
former  state  are  soluble  to  the  extent  of  37  p.p.m., 
whereas  the  colloid  of  these  carbonates  is  soluble  to 
more  than  100  parts  and  colloid  precipitates  when  the 
water  is  high  in  magnesium,  or  is  muddy. 

In  order  to  produce  a  lime-.softened  water  that  would 
be  stable  the  first  method  which  suggested  itself  was  to 
carbonate  the  water  with  CO  .  There  are  a  number  of 
ways  that  the  carbon  dioxide  may  be  produced,  but  the 
ones  which  were  given  particular  attention  were  as 
follows:  ri)  Burn  the  lime  sludge  from  the  settling 
basins,  producing  lime  and  CO,.  (2)  Treat  the  lime 
sludge  from  the  settling  basins  with  sulphuric  acid,  pro- 
ducing calcium  sulphate  and  CO..  (3)  Calcine  sodium 
bicarbonate,  producing  .'<odium  carbonate  and  CO,. 
(4)  Treat  .soda  ash  with  sulphuric  acid,  producing 
sodium  .sulphate  and  CO,,  then  roa.st  the  .sodium  sulphate 
in  a  furnace  with  slack  coal  and  limestone,  producing 
.sodium  carbonate  which  could  be  used  in  .softening. 

By  carbonating  the  water,  the  normal  carbonates  are 
put  in  solution  and  there  is  no  reduction  in  hardnesH. 
Under  normal  conditions  this  objection  is  not  ho  serious, 
but  during  certain  periods  of  the  year,  when  the  pre- 
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cipitates  of  calcium  and  magnesium  are  necessarily 
colloidal,  causing  the  alkalinity  or  temporary  hardness 
of  the  softened  water  to  be  high,  it  is  desirable  that 
these  carbonates  be  removed  by  precipitation,  thus  reduc- 
ing the  hardness  of  the  water,  rather  than  be  dis- 
solved by  carbonation,  leaving  the  hardness  unchanged. 

Experiments  were  also  conducted  to  determine  the 
advisability  of  neutralizing  the  normal  carbonate  with 
sulphuric  acid.  This  was  effective,  but  was  more  objec- 
tionable than  the  carbonic  acid  because  by  this  proces:; 
temporary  hardness  is  converted  to  permanent  hardness. 

Silicic  acid  was  tried  but  the  results  were  not  very 
promising.  However,  excellent  results  were  obtained  by 
filtering  lime-softened  water  through  porous  silica  gel, 
as  prepared  by  Dr.  W.  A.  Patrick,  Johns  Hopkins 
University. 

Boric  acid,  oxalic  acid,  tartaric  acid  and  phosphoric 
acid  were  next  tried  and  a  great  deal  might  be  said  of 
the  results  obtained  by  each  of  these  acids  but  Mr. 
Hoover  came  to  the  conclusion  that  as  a  finishing  treat- 
ment for  lime-softened  water  the  phosphoric  acid  is  the 
best  and  most  economical  treatment  tried.  When  enough 
phosphoric  acid  is  added  to  lime-softened  water  to  com- 
bine with  any  caustic  alkalinity  that  might  be  present 
in  the  water,  and  with  one  half  the  normal  carbonates 
cf  calcium  and  magnesium,  a  reaction  results  which  pro- 
duces tri-calcium  phosphate,  which  is  insoluble  and 
readily  settles  from  the  water,  and  CO,,  which  carbonates 
the  remaining  quantity  of  normal  carbonates.  By  this 
process  half  of  the  carbonates  are  removed,  thus  reduc- 
ing the  hardness  of  the  water;  the  balance  of  the  car- 
bonates are  carbonated,  thus  producing  a  stable  water. 

In  coagulating  muddy  water,  such  as  the  Scioto  River 
water  during  flood  times,  better  results  are  obtained 
with  coagulants  when  the  water  is  treated  with  enough 
lime  to  .soften  the  water  and  an  additional  amount  is 
added  .sufficient  to  give  the  water  a  caustic  alkalinity. 
This  caustic  alkalinity  must  be  neutralized  before  the 
water  is  filtered  and  phosphoric  acid  can  be  used  for 
this  purpose  also. 


Salary  Committee  Makes  Final  Report 

In  its  final  report,  dated  Dec.  6.  1920.  Engineering 
Council's  committee  on  classification  and  compensation 
of  engineers,  of  which  Arthur  S.  Tuttie  was  chairman, 
makes  the  following  recommendations: 

1.  That  Engineering  Council  urge  the  appropriate  con- 
gressional eonuiiittee  to  take  favorable  action  in  the  matter 
of  providing  for  an  immediate  increase  in  the  compensation 
of  the  engineering  staffs  of  the  federal  government  and 
to  base  this  action,  in  so  far  as  practicable,  upon  the  com- 
pensation suggested  by  your  committee  on  classification  and 
compensation  of  engineers. 

2.  That  such  toii.mittee  as  may  hereafter  be  constituted, 
be  instructed  to  confer  with  a  similar  committee  of  the 
American  Railway  Engineering  Association  for  the  purpose 
of  bringing  about  the  acceptance  of  a  common  standard  for 
the  classification  of  engineers. 

3.  That  owing  to  its  vital  importance  the  work  of  this 
committee  be  continued  by  some  suitable  agency. 

4.  That  the  Investigation  to  determine  the  relation  be- 
tween engineering  charges  to  cost  of  work  supervised  be 
continued  by  such  committee  as  may  henceforth  take  over 
the  work  of  this  committee. 

5.  That  the  present  committee  on  classification  and  com- 
pensation of  engineers  be  discharged. 

The  continuance  of  the  work  of  the  committee  has 
tteen  referred  to  the  American  Engineerftig  Council  of 
the  P'ederaled  American  Engineering  Societies. 
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Oversize  Construction  Plant  Demonstrates  Value 

Automobile  Body  Factory  at  Cleveland,  Ohio.  Completed  in  Quick  Time  by  Concentrating 
Equipment  for  Peak-Load  Construction 


PLANT  concentration  solved  the  problem  of  placing 
large  volumes  of  material — with  railway  transporta- 
tion disorganized — last  summer  in  constructing  the  im- 
mense manufacturing  plant  of  the  Fisher  Body  Ohio 
Co.  With  interrupted  railway  service,  there  were  com- 
bined a  jurisdictional  strike,  a  long  period  of  rainy 
weather  and  several  inundations  of  the  site  by  a  local 
stream.  All  delays  due  to  these  causes  were  met  and  a 
planned-time  schedule  maintained  by  assembling  equip- 
ment in  large  amounts  not  only  for  placing  materials  in 
the  structures  but  also  for  transporting  materials  from 
factory  to  the  work  and  in  some  cases  for  moving  raw 
materials  to  the  factoiy  for  fabrication. 

Governing  Quantities  and  Dimensions. — The  operation 
involved  the  construction  of  seven  buildings  occupying 
about  15  acres  of  a  45-acre  site  near  the  eastern  limits 
of  the  city  of  Cleveland,  Ohio.  The  main  dimensions 
and  the  structural  character  of  the  several  buildings  are 
indicated  on  the  accompanying  plant  location  map.  A 
maximum  over-all  dimension  of  2,500  ft.,  had  to  be 
covered  in  placing  materials.  These  materials  comprised, 
as  main  items,  50,000  cu.yd.  of  concrete,  3,000  tons  of 
reinforcing   steel    and   3,000   tons   of   structural   steel. 


Brick,  lumber  and  other  material  were  counted  by  the 
trainload.  There  were  for  example  150  carloads  of 
treated  wood  blocks  for  shop  floors,  sufficient  to  pave  five 
miles  of  ordinary  city  streets.  Indeed,  the  carload  was 
the  least  unit  by  which  the  transportation  volume  of 
even  minor  materials  could  be  estimated. 

With  materials  in  trainload  volumes  to  be  placed  in 
structures  extending  2,500  ft.  and  covering  an  area  of 
500.000  sq.ft.,  the  construction  problems  were :  (1 )  To 
bring  the  materials  to  the  site,  and  (2)  to  assemble  them 
into  structure  on  the  site.  Construction  was  a  trans- 
portation and  handling  problem  and  not  a  problem  of 
fabricating  a  complex  structure.  With  the  nature  of 
the  construction  problem  recognized,  a  knowledge  of 
railway  conditions  as  they  existed  early  in  1920  made  it 
very  clear  that  rail  movement  of  materials  to  the  site, 
if  left  to  its  natural  course,  would  not  be  accomplished 
and  so  far  as  accomplished  would  be  irregular  in  time, 
order  and  volume.  Means  to  meet  the  conditions  com- 
prised close  management  of  traffic  movements,  provision 
of  equipment  to  aid  the  railways,  and  provision  of  a 
construction  plant  capable  of  a  high-peak  load.  Such 
means  were  adopted.  Conditions  more  difficult  than  were 
anticipated  were  met  in  this  manner.  The  planned  con- 
struction period  was  not  exceeded. 

Development  of  Site. — Water  was  the  principal  natural 
obstacle  to  the  development  of  the  site.  A  stream 
crossed  the  property.  Its  tortuous  channel  overflowed 
whenever  there  was  rain  and  the  area  flooded  by  a 
moderate  rise  was  about  30  acres.     Ultimate  diversion 


* 


.FIG     1— CONSTRUCTION   PLANT   AND  BUILDING   LOCATION  MAP,    FISHER  BODY  OHIO  CO.  PL.\NT 
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through  the  9  x  14-ft.  concrete  culvert,  indicated  on  the 
plant  location  map,  was  planned,  but  meanwhile,  to  allow 
work  to  progress,  a  temporary  diversion  channel  parallel 
to  the  culvert  had  to  be  provided.  As  grading  and  stream 
diversion  were  begun  at  the  same  time  there  was  a 
period  when  flooding  could  not  be  avoided.  One  of  the 
floods,  occuring  June  16,  1920,  is  illustrated.  They  were 
a  serious  obstacle  to  progress  during  the  first  three 
months. 

Grading  was  begun  one  week  after  signing  the  con- 
tract on  March  16.  About  100,000  cu.yd.  of  earth  had  to 
be  cut  from  the  high  areas  and  filled  into  the  low  areas. 
The  season  was  extremely  wet.  In  April  and  May  there 
was  rain  followed  by  overflows  of  the  creek  on  over  half 


excavation  over  the  2-mile  system  of  narrow  gage  rail- 
way. At  isolated  points  the  steam  shovels  loaded  to 
motor  trucks  and  dump  wagons.  Elevator  pits,  machine 
foundations,  tunnel  emplacements,  etc.,  were  excavated 
by  a  locomotive  crane  and  clamshell  wherever  they  could 
be  reached  from  the  main  tracks.  At  other  points  a 
walking  crane  was  employed.  The  outfit  was  extrenieh 
large  for  the  volume  of  earth  movement,  but,  despite 
delays,  it  completed  the  work  within  the  time  schedule, 
which  was  the  object  sought. 

Development  of  Conereting  Plant. — Concrete  mixing- 
and  placing  was  the  governing  operation  in  building 
construction.  There  were  placed  some  3,000  tons  of 
structural    steel,    but    it   was    mostly   one-story    work. 


FIG.    2— SIX-TOV.l;1:.   two  .MIXKP,    CON'CRETK    CinjTIXG    PLANT    SEKVr.D    ALL    BUILDINGS 


of  the  days.  To  retard  further  the  operations  inter- 
rupted by  wet  weather,  there  was  a  jurisdictional  strike 
between  hoisting  engineers  and  .shovel  runners.  These 
delays  were  particularly  troublesome  because,  as 
indicated,  about  one-half  the  area  had  to  be  excavated 
and  the  material  spread  over  the  other  half,  which 
allowed  no  room  for  unloading  construction  materials 
until  the  grading  was  completed.  If,  therefore,  the 
grading  time  schedule  was  prolonged,  the  delay  would 
be  carried  forward  into  the  building  construction  opera- 
tions. 

Concentration  of  plant  was  adopted  to  meet  the  diffi- 
culty. For  bulk  movement  a  3J-cu.  yd.,  70-ton  steam 
.shovel,  a  locomotive  and  train  of  12-cu.yd.  air  dump  cars 
handled  excavation  to  fill ;  at  the  fill  a  second  locomotive 
and  a  .spreader  maintained  the  dump.  Less  conveniently- 
reached  yardages  were  handled  by  i-  and  Z-cu.yd.  revolv- 
ing shovels,  seven  of  which  were  in  operation  at  the  peak 
of  the  excavation.  Trains  of  2-cu.yd.  cars  and  3-ton 
gasoline  locomotives  moved  the  bulk  of  the  small  shovel 


The  concrete  work,  however,  involved  .50,000  cu.yd., 
including  3,000  tons  of  reinforcement.  Structurally,  the 
work  was  ordinary.  The  body,  stock  and  mill  buildings 
are  of  the  flat-slab  t.\'pe,  and  the  kiln  building  (first  sup- 
ported floor)  is  of  tin-pan  construction,  with  2-in.  con- 
crete slabs  cast  in  advance  of  placing  the  pans  so  that  a 
flat  ceiling  efl'ect  was  produced. 

While  the  bulk  of  the  concrete  to  be  placed  was  in  the 
body  building,  a  yardage  equal  to  an  ordinary  operation 
was  required  for  the  stock  building,  and  almost  double 
that  amount  required  for  the  mill  and  kiln  buildings,  the 
concrete  portions  of  these  latter  two  buildings  being  600 
ft.  from  the  body  building.  In  order  to  accomplish  the 
desired  result  of  reaching  all  this  work,  it  was  decided 
that  there  should  be  two  distinct  and  separate  plant.'' 
each  with  a  one-yard  mixer  and  over-head  bins  for  bulk 
material.  Along  the  rear  of  the  body  building  were 
erected  five  steel  towers,  160  ft.  in  height,  at  intervals  ot 
aVx)ut  230  ft. 

Plant  No.  1  was  located  at  the  junction  of  the  stock 
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FIG.   3— BODY  BUILDING.  1,200    X    72  FT.,   UNDER  CONSTRUCTION 


and  body  buildings,  and  served  the  three  easterly  towers 
as  well  as  a  line  chute  to  the  rear  of  the  stock  building, 
from  which  a  small  portion  of  the  yardage  of  this 
building  was  wheeled  in  buggies.  Plant  No.  2,  with 
a  200-ft.  steel  tower,  was  located  in  proximity  to  the 
yardage  of  the  mill  and  kiln  buildings,  and  served, 
through  two  400-ft.  chutes,  the  two  westerly  towers  of 
the  body  building,  as  well  as  a  line  chute  to  the  kiln 
building,  from  which  the  yardage  of  this  building  was 
wheeled  in  buggies.  The  concrete  delivered  by  the  three 
easterly  towers  was  hoisted  in  the  center  tower  and  shot 
to  the  easterly  and  westerly  towers  through  a  230-ft. 
line  chute,  except  when  the  work  of  concreting  was  being 
carried  on  within  reach  of  this  main  tower,  at  which 
time  it  was  discharged  into  the  counter  balance  chuting 
equipment  as  was  the  case,  after  re-hoisting,  in  the 
auxiliary  towers. 

Plant  No.  1  differed  from  Plant  No.  2  in  the  respect 
that  the  railroad  track  was  350  ft.  distant  and  all  the 
material  was  handled  on  a  24-in.  belt  conveyor  running 
with  a  rated  capacity  of  300  tons  per  hour.  The  stone 
and  sand  were  fed  onto  the  belt  from  hoppers  under- 
neath the  track  into  which  the  contents  of  the  gondola 
cars  were  dropped.  The  cement  was  also  handled  on  this 
belt  and  an  ingeniously  arranged  threeway  device  was 
located  at  the  top  of  the  belt  by  which  the  stone  and  sand 
were  thrown  to  the  right  and  the  left  and  the  cement 
went  straight  forward  into  a  chute  leading  back  through 
the  roof  of  the  cement  house.  Plant  No.  2  was  supplied 
with  stone  and  sand  (from  individual  hoppers  under- 
neath the  track)  by  bucket  conveyors  each  designed  for 
handling  its  particular  commodity,  while  the  cement  was 
trucked  in  from  an  elevated  spur  track  at  the  end  of  the 
cement  house. 

Other  Plant  Features 

While  criticism  was  made  of  the  size  of  this  installa- 
tion the  satisfactory  results  obtained — from  the  stand- 
point of  efficiency  and  speed — demonstrated  the  utility 
of  size,  as  exemplified  in  such  a  record  as  1,065  cu.yd. 
of  concrete  placed  on  the  superstructure  of  the  body 
building,  with  one  plant  running  eight  hours  and  the 
other  nine  hours,  or  a  total  of  seventeen  plant-hours, 
averagiijg  in  excess  of  61  cu.yd.  per  hour  per  plant, 


thus  requiring  a  carload  of  bulk  material  every  fifteen 
minutes. 

The  construction  plant  was  electrically  operated 
throughout.  All  the  concrete  hoisting  towers  were 
operated  by  100-hp.  single-drum,  electric  engines,  with 
a  capacity  of  6,000  lb.  at  a  speed  of  400  ft.  a  minute. 
The  mixers  were  driven  by  20-hp.  electric  motors,  the 
belt  conveyor  by  a  30-hp.  motor,  direct  connected,  while 
the  bucket  conveyors  were  driven  by  a  25-hp.  motor 
through  a  line  shaft  with  an  independent  friction 
clutch  for  each  conveyor,  thus  elminating  the  necessity 
for  operating  both  when  only  one  was  required,  and  also 
permitting  the  repair  of  one  while  the  other  was  in 
operation.  The  cement  bags,  of  which  there  were  about 
500,000,  were  shaken  satisfactorily  by  two  electrically 
driven,  rotary  bag  shakers,  and  baled  with  two  standard 
hand-operated  baling  machines.  Double  drum,  55-hp., 
electric  engines  were  used  for  the  brick  and  steel  hoists, 
there  being  six  of  each,  one  drum  being  assigned  to  the 
steel  hoists,  and  the  other  handling  the  brick  hoist,  being 
lagged  up  to  develop  the  increased  speed  desired  for  the 
latter.  Single  cages  of  two-wheelbarrow  capacity  were 
used  for  the  brick  elevators,  while  the  reinforcing  steel 
was  handled  by  self-unloading  so-called  aeroplane-type 
hoists. 

Transportation  Arrangements. — Hardly  had  the 
excavation  reached  a  point  where  work  could  proceed  on 
the  foundations  when  the  switchmen's  strike  demoralized 
shipments,  so  as  to  necessitate  radical  steps  being  taken 
to  get  equipment,  etc.  onto  the  job.  Expressing  and 
trucking  long  distances  where  freight  had  previously 
been  arranged  for  was  resorted  to,  and  in  many  instances 
the  manufacturer  was  provided  with  the  raw  materials. 
In  addition,  the  finished  product  had  to  be  transported  to 
the  job.  This  obstacle  had  not  yet  been  removed  when 
the  coal  movement  to  the  Northwest  ('of  which  Cleveland 
was  the  heart)  started.  The  Interstate  Commerce  Com- 
mission issued  orders  prohibiting  the  use  of  open-top 
cars  for  shipments  other  than  coal,  thus  throwing  a 
vast  amount  of  commodities  normally  handled  therein 
into  box  cars,  causing  a  heavy  shortage  of  these  cars 
also.  It  was,  therefore,  evident  that  if  the  job  was  to 
proceed  at  all  something  other  than  railroad  equipment 
must  be  depended  upon. 


January  13,  1921 


It  was  at  this  time  that  full  trains  of  gondola  and 
box  cars  were  purchased  and  a  privately  operated  loco- 
motive arranged  for— the  former  to  handle  sand  from 
the  pits  12  miles  distant,  the  box  cars  to  bring  cement, 
and  the  latter  to  take  care  of  the  switching  within  the 
plant. 

The  permanent  sidings  for  service  to  the  plan  con- 
stitute approximately  a  mile  of  standard-gage  track, 
while  approximately  three-quarters  of  a  mile  of  addi- 
tional track  was  built  for  temporary  use  during  con- 
struction. 

High  Construction  Speeds.— By  the  time  the  concrete 
of  the  rear  buildings  had  been  got  out  of  the  way,  which 
effort  was  made  in  order  that  the  steel  superstructure 
and  brickwork  might  progress  while  the  body  building 
was   being  concreted,   and   the   large   amount   of  extra 
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FIG.   4 — MATERIALS  STORE  YARD  DURING   FLOOD  OF  CREEK 
TRAVERSING    THE    CONSTRUCTION    SITE 


foundation  work  not  previously  anticipated  was  finished, 
Oct.  1  was  reached.  It  was  during  the  early  part  of  this 
month  that  the  concreting  of  the  first  supported  floor  of 
the  body  building  took  place  and  between  that  date  and 
the  first  week  of  December,  at  which  time  the  roof  was 
poured,  the  entire  superstructure  of  this  1,200-ft.  build- 
ing was  concreted.  The  speed  averaged  approximately 
ten  calendar  days  per  floor,  comprising  in  excess  of  two 
acres.  Two  sets  of  slab,  and  one  set  of  column  and  beam 
forms  were  used.  Incidentally  the  brickwork  on  this 
operation  (40,000,000,  face  and  common)  and  the  sash 
and  glazing  (over  500,000  sq.ft.  of  the  former  and 
2.50,000  lights  of  the  latter)  so  closely  followed  the  con- 
crete work  that  it  was  necessary  to  delay  on  the  sixth 
story  until  such  a  time  as  the  roof  slab  was  sufficiently 
set  to  remove  the  forms. 

The  entire  project  was  designed  and  supervised  by 
Albert  Kahn,  as  architect  and  engineer,  while  the  actual 
construction  was  done  under  a  general  contract  with 
Thompson-Starrett  Co. 


Enormous  Power  Program  in  California 

"The  future  of  Califomia  is  circumscribed  by  the 
extent  to  which  it  develops  power,"  said  Wigginton  E. 
Creed,  president  of  the  Pacific  Gas  and  Electric  Co., 
speaking  at  a  recent  meeting  of  the  San  Francisco  Sec- 
tion, Am.  Soc.  C.  E.  "The  big  problem  to  be  solved  in 
power  development  is  finding  the  money  for  the  enor- 
mous construction  program  that  must  be  undertaken. 
A  rate  of  increase  of  100,000  hp.  per  annum  will  no 
more  than  meet  present  needs  and  take  care  of  growth 
at  the  present  rate."  Taking  the  cost  of  development  at 
$350  to  |400  per  horsepower,  he  estimates  that  there 
will  be  needed  an  annual  investment  of  $40,000,000  for 
some  years  to  come.  If  California  takes  advantage  of 
its  physical  opportunities,  Mr.  Creed  believes  that  there 
will  be  a  demand  for  the  in- 
vestment of  between  $500,- 
000,000  and  $800,000,000  in 
the  next  ten  years. 

The  relative  extent  to  which 
the  chief  sources  of  energy 
are  now  used  in  supplying 
power  in  CalifoiTiia  were 
quoted  as  follows:  Oil,  64  per 
cent^  hydro-electric  powei-, 
21  per  cent;  coal  and  coke,  16 
per  cent.  Too  much  independ- 
ence has  been  placed  on  oil, 
Mr.  Creed  said,  because  the 
oil  industry  has  reached  out 
and  assumed  more  of  the  in- 
dustrial burden  than  it  can 
permanently  carry.  If  the  ex- 
cessive burden  on  the  oil  in- 
dustry is  to  be  relieved  so  that 
oil  resources  may  be  con- 
served for  other  uses,  Mr.  Creed  pointed  out  that  hydro- 
electric power  must  be  developed  at  a  still  greater  rate 
than  an  increase  of  100,000  hp.  per  annum  required  to 
take  care  of  present  needs. 


United  States  Reclamation  Service  Projects 

The  net  construction  cost  of  the  reclamation  projects 
completed  or  under  construction  up  to  June  .30,  1920, 
was  $125,000,000  or  $2.5,000,000  less  than  the  value  of 
crops  grown  in  1919,  according  to  the  nineteenth  annual 
report  of  the  U.  S.  Reclamation  Service,  as  summarized 
by  Arthur  P.  Davis,  director. 


Concrete  and  Steel  Harbor  Towers 

During  the  war  there  was  a  good  deal  of  general 
comment  in  the  English  papers  concerning  some  curious 
reinforced-concrete  cellular  towers  which  were  under 
construction  at  Shoreham.  These  were  huge  structures 
made  up  of  hollow  concrete  boxes  and  the  popular 
suggestion  was  that  they  were  caissons  to  raise  sunken 
vessels.  It  has  now  been  stated  that  they  were  built 
as  the  basis  of  permanent  islands  in  the  English  Channel 
and  were  to  carry  high  steel  towers.  It  was  the  in- 
tention to  float  the  concrete  structure  out  into  the 
Channel,  fill  the  hollows  full  of  concrete  to  sink  to  the 
bottom,  at  which  time  the  steel  tower  would  protrude 
above  the  water  and  form  a  site  for  coast  defense  work. 
The  total  weight  of  the  concrete  structure  is  about 
10,000  tons  and  the  tower  about  180  ft.  high.  The 
buoyancy  of  the  hollow  blocks  was  such  that  they  drew 
when  afloat  only  about  4  ft.  of  water.  One  of  these 
structures  has  recently  been  towed  from  Shoreham  to 
Portsmouth,  where  it  is  to  be  sunk  adjacent  (o  one  of 
the  lighthouses.  While  the  structure  can  be  used  for 
gun  mounts  as  it  was  originally  intended,  at  present 
it  is  merely  to  be  used  to  serve  as  a  navigation  mark. 
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Slip  Scraper  With  A-Frame  Used  for 
Unloading  Rock  and  Sand 

By  W.  B.  Albertspn 

Construction  Superintendent,  California  Higliway  Commission 

ALIGHT,  portable  device  for  reducing  the  labor  of 
unloading-  rock  and  sand  from  railroad  cars  has 
been  developed  by  the  writer  and  used  on  California 
highway  construction  work.  It  has  been  particularly 
satisfactory  in  the  South  during  the  summer,  when  it 
is  almost  impossible  to  keep  men  shoveling  rock  out  of 
cars  in  the  hot  sun.  The  capacity  of  the  outfit  varies 
with  the  men,  the  record  for  speed  being  55  tons  of 
gravel  unloaded  in  70  min.  This  pace  is  too  fast  for 
the  men  to  keep  up,  however,  even  if  enough  hauling 
equipment  to  handle  the  materials  is  available. 

The  device  consists  essentially  of  a  timber  A-frame, 
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UNLOADIXi;    GRAVET,   WITH    A    SLIP-SCRAPER 

attachable  to  the  side  of  the  railroad  car,  a  bunker 
suspended  from  this  by  chains,  and  a  gasoline  engine 
operating  a  cable  passing  through  a  sheave  in  the 
A-frame  to  a  slip  scraper  in  the  car.  The  A-frame  is 
made  up  of  6  x  6-in.  posts,  20  ft.  long,  with  a  6  x  8-in. 
cap,  5  ft.  long.  Cap  and  posts  must  be  securely  bolted 
together  and  knee  braces  are  required  at  the  corners 
to  carry  the  side  strain.  This  side  strain  could  be  taken 
care  of  by  guy  wires,  of  course,  but  these  were  found 
to  be  hard  to  keep  anchored  and  more  or  less  in  the 
way  and  so  were  entirely  eliminated. 

The  frame  is  set  up  with  its  foot  about  3  ft.  from 
the  rail,  which  leaves  it  in  an  almost  vertical  position 
when  resting  against  the  side  of  the  car  and  yet  permits 
of  car  clearance,  by  leaning  the  frame  back,  without 
changing  the  footing.  The  footing  is  anchored  to  the 
track  by  a  chain  hooked  to  the  under  side  of  the  rail. 

From  each  end  of  the  A-frame  cap,  guy  wires  are  run 
over  the  car  and  down  to  some  convenient  point  on  the 
bottom  of  the  car  body  where  they  are  attached.  These 
guys  are  not  carried  straight  across  the  car  but  are 
spread  out  to  take  some  of  the  side  strain  that  results 
when  the  scraper  is  worked  in  one  end  of  the  car.  The 
part  of  each  guy  which  remains  permanently  attached 


to  the  cap,  has  In  its  lower  end  a  ring  or  loop  from 
which  a  block  and  tackle  is  run  to  the  anchorage.  One 
man  can  pull  the  guys  tight  enough  to  bind  the  A-frame 
firmly  against  the  other  side  of  the  car  body. 

The  bunker,  6x7  ft.  in  plan  and  with  sides  and  end 
high  enough  to  hold  21  tons  when  hung  at  an  angle 
of  about  33  deg.,  is  slung  from  the  cap  by  means  of 
2-in.  chains.  These  are  attached  to  the  bunker  at  its 
outer  end  and  by  adjusting  their  length  with  grab  hooks 
the  slope  of  the  hopper  bottom  can  be  suited  to  the 
material  handled.  This  slope  is  set  so  the  material  will 
run  out  without  being  raked  or  shoveled.  The  other 
end  of  the  bunker  rests  on  the  edge  of  the  railroad  car, 
being  fastened  there  by  hooks  which  prevent  it  from 
slipping  either  way.  The  door  is  made  the  full  length 
of  the  bunker  and  hinged  at  the  top.  It  is  held  shut 
by  hooks  so  located  that  they  can  be  released  by  the 
upward  blow  of  a  shovel.  Ordinarily  the  truck  driver 
tends  the  bunker  gate. 

Motive  power  is  provided  by  a  single-drum  hoist 
operated  by  a  6-hp.  gas  engine  which  is  set  out  at  right 
angles  to  the  track.  It  operates  a  l-in.  steel  cable 
attached  in  the  usual  way  to  the  scraper.  Ordinarily 
two  men  handle  the  scraper  and  one  man  cleans  up 
the  corners.  However,  if  the  bottom  is  rough  or  hop- 
pered,  two  men  are  used  to  clean  up. 

When  the  car  is  emptied  the  bunker  is  unhooked  from 
the  side  of  the  car  and  allowed  to  hang  suspended  by 
its  chains.  The  rope  blocks  are  then  loosened  on  the 
guy  lines  and  the  A-frame  leaned  back  away  from  the 
track,  in  which  position  it  is  easily  held  by  a  2  x  4-in. 
timber  brace,  while  a  new  car  is  spotted.  The  entire 
operation  of  changing  cars  oi'dinarily  i-equires  only 
about  fifteen  minutes. 


No  Special  Plant  Needed  to  Handle  Bulk 
Cement,  Says  This  Contractor 

ACCORDING  to  Arthur  Loeb,  vice-president,  Key- 
.  stone  State  Construction  Co.,  Philadelphia,  Pa., 
no  special  plant  or  equipment  is  necessary  in  handling 
bulk  cement.  In  a  recent  issue  of  the  Contractors' 
Atlas,  Mr.  Loeb  explained  the  method  used  by  his  firm 
in  handling  bulk  cement  for  a  concrete  highway  job  at 
Townisend,  Delaware. 

The  cement  storage  house  is  150  ft.  long  and  20  ft. 
wide,  with  a  capacity  of  20  cars,  or  over  4,000  barrels. 
It  is  substantially  built  to  withstand  moisture  or  damp- 
ness. It  has  a  concrete  foundation  and  a  concrete  floor 
at  the  ground  level.  It  is  located  between  the  railroad 
siding  and  industrial  tracks. 

The  doors  on  the  railroad  side  are  fixed  so  that 
cement  can  be  discharged  through  a  chute  from  the 
car  directly  into  the  cement  shed.  The  upper  end  of  the 
wooden  chute  used  is  flared,  with  a  cloth  held  over  the 
top  to  prevent  excessive  dusting.  This  chute  is  located 
about  breast  high  so  that  the  cement  can  be  easily 
shoveled  into  it.  When  unloading  progresses  to  such 
a  point  where  it  is  inconvenient  to  shovel  into  the  chute 
cement  is  stored  in  the  house  with  the  aid  of  wheel- 
barrows. Horizontal  struts  and  center  posts  of  the 
cement   shed   at    the   door   level    support   the   wheeling 
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runway,  which  can  be  shifted  at  will.  When  the  cement 
shed  is  filled  to  capacity  the  cement  lies  level  with  the 
door  sills  at  each  side  of  the  house.  For  measuring 
into  batch  boxes,  the  following  method  is  used: 

The  doors  of  the  cement  house  are  so  located  as  to 
be  at  the  proper  spacing  for  the  batch  boxes  on  the 
industrial  cars.  The  sills  of  the  doors  are  located  well 
above  the  track  level  and  on  each  sill  there  are  two 


Cement 


Batch    Box 


DETAIL  OF  TILTING  MEASURING   BOX 

tilting  boxes,  each  holding  4  cu.ft.  of  cement — the 
proper  amount  for  the  four-bag  batch  that  was  used 
on  the  job.  These  measuring  boxes  are  filled  by  means 
of  hand  pails.  When  a  box  is  filled  a  slight  pull  tilts  the 
box  and  discharges  its  contents  to  the  automatic  gate 
loca<"ed  at  the  outer  end  of  the  box. 


Railroad  Type  Shovel  S>vung  End  for  End 
In  Shale  Quarry 

THE  method  used  in  turning  end  for  end  a  heavy 
shovel  of  the  railroad  type  operating  in  a  shale 
quarry  is  told  in  a  recent  issue  of  The  Excavating 
Engineer,  by  E.  J.  Strock,  superintendent  of  the  Colo- 
rado-Portland Cement  Co.,  Portland,  Col. 

In  working  the  shale  quarn*  each  cut  was  carried 
lower  than  the  preceding  one,  giving  the  floor  a  stair- 
case appearance  and  making  it  impossible  to  have  any 
great  width  of  level  floor  on  which  to  turn  the  shovel. 
The  shovel  was  backed  to  within  its  length  of  the  place 
where  the  new  cut  was  to  begin,  chains  were  discon- 
nected, and  the  rear  end  of  the  shovel  jacked  up. 

The  rails  had  been  bent  to  a  curve,  the  radius  of 
which  was  the  distance  between  truck  centers.  These 
rails  were  bridled  together  and  set  loo.se  on  ties  laid 
at  right  angles  to  the  length  of  the  shovel,  but  curved 
in  the  arc  of  a  circle.  The  rear  truck  was  then  swung 
at  right  angles  to  its  usual  position  and  lowered  to 
the  rails.    The  dipper  hung  free  in  front. 

The  rear  end  was  then  moved  around  the  curved  rails 
until  the  front  truck  jammed.  Next  the  front  end  of 
the  shovel  was  jacked  up,  the  jack  screws  following 
clo.sely  in  ca.se  a  jack  failed.  When  clear  of  the  rail.s 
the  front  truck  was  swung  around  in  the  same  direc- 
tion as  the  rear  wa.s  moving  until  the  truck  jammed, 
the  .si  ort  .section  of  track  fitted  under  the  truck  in  its 
new  po.sition,  the  truck  lowered  and  the  rear  end  again 
pinched  over.  This  was  repeated  until  the  shovel  wa.s 
facing  in  a  direction  directly  opposite  to  its  original  one. 


Steam  Compressors  Simply  Converted 
to  Electric  Drive 

By  Donald  G.  Coombs 

Office  Engineer.  Braden  Copper  Co..  Rancaugua,  Chile 

SIMPLE  alterations  successfully  converted  into  motor- 
driven  machines  for  smelter  purposes,  a  number  of 
old  14  x  12  in.  straight  line  steam  driven  air  compres- 
sors previously  employed  in  mine  tunnel  excavation. 
The  change  was  accomplished  by  removing  the  steam 
piston  and  both  the  air  and  steam  end  piston  rods  and 
replacing  them  by  one  rod  from  the  air  end  to  the 
cross  head.  The  stuffing  boxes  of  the  steam  cylinder 
served  as  bearings  for  the  new  rod,  and  with  the  valve 
rod  disconnected  the  machine  was  ready  to  be  belted 
to  a  motor.  The  compressor  fly  wheel  was  8  x  64  in. 
and  it  was  belted  to  the  10-in.  pulley  of  a  900  r.p.m. 
50  hp.  a.c.  motor  by  a  two-ply  8-in.  leather  belt.  The 
pulleys  are  on  about  15-ft.  centers  and  no  idlers  are 
used. 

Contrary  to  expectations  no  belt  troubles  have 
been  experienced  due  to  the  narrow  uncrowned  faces 
of  the  fly  wheels,  although  the  blow-off  is  .set  at  110  lb. 
and  the  compressors  are  operating  at  an  elevation  of 
5,100  ft.  above  sea  level.  Three  of  these  machines  have 
been  running  for  nearly  a  year  with  no  more  trouble  or 
expense  than  the  regular  motor  driven  type  compressor. 
Since,  previous  to  the  change  in  drive,  the  direct  labor 
and  material  charge  was  $40  per  10-hr.  day  per  machine, 
using  rn  80  hp.  vertical  fire  tube  boiler  with  a  fair 
grade  of  briquetted  coal  at  $32  per  ton.  the  .saving 
effected  has  been  considerable.  The  method  of  making 
the  change  was  the  idea  of  Wm.  Dunne,  shop  foreman, 
Caletones.    The  writer  was  general  foreman. 


Gravity  Conveyor  Speeds  Up  Laying  of  Brick 
in  Road  Work 

By  F.  W.  Epps 

Bridge  Engineer,   Kansas   Higliway  Commission 

THE  device  illustrated  herewith,  for  delivering  bricks 
in  highway  construction  to  the  workman,  runs  on 
the  tracks  which  constitute  the  forms  for  the  base  of 
the  monolithic  brick  pavement.  One  end  is  elevated  by 
a  frame  which  is  braced  to  the  main  part  of  the  con- 


IJRICK  CONVEYOK  IN  OPERATION  ON  KANSAS  ROAU  JOB 

veyor  bricks  being  delivered  to  the  workman  by  means 
of  mechanism  operated  by  gravity. 

The  device  can  be  changed  to  accommodate  difierent 
widths  of  readway  by  shifting  the  frame  at  the  upper 
end.  Many  mile.s  of  monolithic  brick  pavement  in  cen- 
tral Kaiisa.s  have  been  laid  in  this  method  which  has  the 
double  advantaee  of  being  economical  and  simple. 
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Letters  to  tne  Editor 


The  Proposed  National  Public 
Works  Department 

Sir — In  your  issue  of  Dec.  30,  1920, 
p.  1273,  there  appears  a  very  clear 
"Analysis  of  the  Proposal  to  Estab- 
lish a  National  Department  of  Public 
Works,"  by  Lieutenant-Colonel  C.  O. 
Sherrill.  The  writer  is  in  hearty  ac- 
cord with  the  sentiments  expressed  so 
far  as  they  relate  to  the  Corps  of  En- 
gineers. U.  S.  A.  To  curtail  or  hamper 
in  any  way  the  activities  or  authority 
of  this  splendid  body  of  technically 
trained  men  on  public  works  of  the 
country  would  be  a  calamity.  It  is 
upon  these  great  works  that  the  young 
graduate  of  the  Military  Academy 
acquires  the  practical  experience  in  the 
handling  of  men  and  materials  that  is 
so  essential  to  his  efficiency  in  the 
theater  of  modern  wai"fare. 

The  magnificent  record  made  by  the 
Corps  of  Engineers  in  France  was  due 
to  the  fact  that  the  men  in  responsible 
command  were  experienced  in  great 
construction  works — on  our  rivers,  har- 
bors, Panama  Canal,  etc.,  and  the 
writer  believes  that  the  sphere  of  their 
operations  should  be  extended,  that 
they  should  exercise  supervision  over 
highway  construction  when  same  is 
aided  by  federal  grants,  that  they 
should  have  a  certain  period  of  train- 
ing in  the  transportation  departments 
of  our  large  railway  systems,  and  some 
experience  in  large  industrial  concerns. 

St.  Louis,  Jan.  4.  F.  G.  Jonah, 

Chief  Engineer,  St.  Louis-San 
Francisco  Railway  Co. 


An  Analysis  of  the  Proposal  for 
a  Public  Works  Department 

Sir — Because  the  writer  was  formerly 
an  officer  of  the  National  Public 
Works  Department  Association  numer- 
ous suggestions  have  been  made  by  pub- 
lic works  department  supporters  that 
he  submit  reply  to  an  article  which  ap- 
peared in  your  issue  of  Dec.  30,  p.  1273, 
entitled  "An  Analysis  of  the  Proposal 
to  Establish  a  National  Department  of 
Public  Works,"  by  Lieutenant-Colonel 
C.  0.  Sherrill,  Corps  of  Engineers, 
U.  S.  A. 

For  some  weeks  prior  to  its  appear- 
ance the  writer  had  knowledge  that 
the  article  in  question  was  being  pre- 
pared. He  is  advised  that  it  has  been 
cai'efully  reviewed  by  the  chief  officers 
of  the  corps.  It  may  therefore  be  ac- 
cepted as  an  authorized  pronouncement, 
if  not  a  corps  symposium.  Coming  with 
such  authority  and  under  the  author- 
ship of  one  of  the  ablest  engineers  in 
the  corps,  as  well  as  one  of  the  finest 
gentlemen  in  the  army,  the  article  is 
most  opportune.  It  sets  forth  clearly, 
for  the  first  time  since  the  public  works 
movement  was  revived,  not  only  the  at- 
titude  of   the   Corps   of   Engineers  but 


also  its  concepts  as  to  the  fundamentals 
of  organization.  The  advocates  of  the 
Jones-Reavis  bill,  or  any  equivalent  in- 
strument, may  be  quite  content  with  the 
latter.  It  is  rare  that  any  party  to  a 
controversy  reveals  misconception  of 
fundamentals  so  ingeniously. 

It  would  be  profitless  now  to  make 
reply  to  the  points  raised  in  this  article. 
Congress  has  recently  created  a  joint 
committee,  which  in  the  course  of  its 
investigations  into  the  executive  de- 
partments would  presumably  cover  the 
whole  subject  of  public  works  and  the 
relation  of  the  Corps  of  Engineers 
thereto.  All  parties  will  have  their  day 
in  court  and  the  public  will  have  the 
benefit  of  facts  rather  than  of  argu- 
ments. This  opportunity  to  secure  an 
unprejudiced  hearing  should  be  wel- 
comed by  all  concerned,  and  while  the 
writer  has  no  expectation  of  taking 
part  in  the  proceedings  he  is  neverthe- 
less prepared  to  abide  genuinely  by  the 
findings  of  this  joint  committee  of 
Congress. 

In  the  meantime  it  will  be  conducive 
to  a  proper  understanding  of  the  mat- 
ter if  the  civilian  engineers  will  con- 
cede that  it  is  natural  for  the  Corps  of 
Engineers  to  oppose  a  measure  which 
it  confidently,  though  mistakenly,  be- 
lieves will  mean  its  destruction.  In  the 
conduct  of  bi-oad  propaganda  in  which 
existing  conditions  must  be  criticised 
it  is  difficult,  if  not  impossible,  to  avoid 
the  appearance  of  personal  unfriendli- 
ness toward  those  whose  doings  are  re- 
garded unfavorably.  The  public  works 
matter  will  now,  so  to  speak,  be  carried 
into  court,  whei'e  actual  evidence  rather 
than  special  pleading  will  be  the  order 
of  the  day.  Between  parties  there  is  an 
honest  difference  of  opinion.  Let  us 
lay  our  evidence  before  the  tribunal 
without  derogation  of  motives, 

M.  O.  Leighton, 
Consulting  Engineer. 

Washington,  D.  C,  Jan.  4. 


tation  of  distance  and  elevation  is  made 
by  the  slide  rule.  This  operation  be- 
came unnecessary  upon  the  invention 
of  the  beaman  stadia  arc.  The  use  of 
vertical  angles  is  avoided  by  the  use  of 
this  standard  attachment,  which  also 
carries  a  scale  giving  the  correction 
needed  to  reduce  observed  stadia  dis- 
tances to  horizontal. 

In  the  method  described  in  the  article 
in  question,  the  angle  observed  by  the 
transitman  is  called  out  to  the  I'ecorder, 
who  plots  it.  It  is  evident  that  this 
introduces  another  operation  and  at 
least  a  personal  factor  error  in  the 
plotting.  Such  an  error  is  eliminated 
by  the  direct  observation  of  the  angle 
on  the  plane  table  sheet. 

The  speed  claimed  by  Mr  Thack- 
well  is  not  equal  to  that  of  a  plane 
table  party.  With  two  rodmen,  the 
writer  has  averaged  1,000  acres  of  roll- 
ing prairie  land  daily,  using  1-ft.  con- 
tours on  a  scale  of  2,000  ft.  equal  to  1 
inch. 

Under  the  method  advocated  by  Mr. 
Thackwell,  there  is  a  division  of  respon- 
sibility between  transitman  and  recor- 
der. The  recorder  is  not  able  to  viz- 
ualize  the  country,  has  no  choice  in  the 
matter  of  the  location  of  the  rod,  and 
the  resulting  map  is  apt  tO  be  "wooden." 
On  the  other  hand,  in  plane  table  work, 
since  the  responsibility  is  fixed  upon 
the  plane  table  operator  alone,  the 
credit  for  good  work  is  fixed  with  equal 
exactness.  L>  B.  Roberts, 

Division  Engineer,  N.  Y,  Water 
Power  Investigation. 

New  York,  Dec.  22. 


Useful  Dodges  in  Surveying 

Sir — In  the  interesting  articles  for 
the  "Average  Engineer"  which  you  are 
now  publishing,  one  by  H.  L.  Thackwell 
in  the  issue  of  Dec.  16,  p.  1164,  seems 
to  call  for  some  comment. 

Under  paragraph  7,  Mr.  Thackwell 
describes  a  method  for  taking  topo- 
graphy which  is  not  a  short  cut  but 
rather  a  description  of  a  method  adopted 
by  engineers  who  sought  better  results 
than  those  obtained  by  straight  transit 
and  stadia  work.  The  writer  believes 
that  for  taking  topography,  nothing  yet 
invented  can  take  the  place  of  the  plane 
table,  properly  handled  Mr.  Thack- 
well has  merely  moved  his  office  draft- 
ing force  to  the  field,  increasing  the 
cost  of  the  field  party  without  obtain- 
ing any  inci'ease  in  output. 

In   Mr.   Thackwell's   method,  compu- 


Kenova  and  Niagara  Measure- 
ments of  Secondary  Stresses 

Sir — I  have  read  with  much  interest 
the  article  "Secondary  Stresses  in 
Kenova  Bridge  Measured,"  by  John  1. 
Parcel  and  George  A.  Maney,  in  Eyigi- 
neering  News-Record  of  Dec.  9,  1920, 
p.  1116.  There  is  no  doubt  that  much 
is  to  be  learned,  especially  concerning 
secondary  stresses,  from  stress  meas- 
urements in  existing  structures,  and 
the  thanks  of  the  profession  are  due 
to  Profs.  Parcel  and  Maney  for  this 
presentation  of  their  i-esults. 

In  \'iew  of  the  authors'  statement  "so 
~  far  as  known  no  test  has  been  made  on 
a  structure  of  anything  like  the  size  of 
the  Kenova  bridge,"  the  writer  wishes 
to  call  attention  to  the  paper  in  the 
Proceedings  of  the  American  Society 
of  Civil  Engineers  for  May,  1920,  "Re- 
vision of  the  Niagara  Railway  Arch 
Bridge,"  by  Charles  Evan  Fowler,  in 
which  an  account  is  given  of  a  very 
extensive  series  of  tests  made  on  that 
bridge. 

During  the  summer  of  1918  Prof. 
A.  H.  Fuller  and  the  writer,  under  the 
direction  of  Mr.  Fowler,  made  a  very 
extensive  investigation  by  means  of  the 


January  13,  1921 


ENGINEERING     NEWS-RECORD 


89 


strain  gage,  of  the  stresses  in  the 
550-ft.  double-declc  arch  bridge  over  the 
Niagara  River  at  Niagara  Falls. 
Stress  measurements  were  taken  on  all 
the  members  of  one-half  of  one  arch, 
with  the  exception  of  one  upper  and 
four  lower-chord  members,  and  check 
readings  were  taken  on  a  number  of 
members  in  the  other  arch.  In  all  cases 
readings  were  taken  on  the  four  cor- 
ners of  a  member.  At  two  upper-chord 
joints  additional  sets  of  readings  for 
secondary  stresses  were  made,  as  near 
the  joint  as  possible,  on  all  the  members 
centering  at  these  joints. 

The  instruments  used  were  Berry 
strain  gages.  The  gage  length  was  20 
in.  in  all  cases  except  for  the  readings 
near  the  joints;  for  the.se  an  8-in.  gage 
was  used  because  the  stresses  are 
changing  rapidly  there  and  it  was  de- 
sired to  find  the  maximum  variation. 
The  assumption  made  by  the  authors 
that  the  inflection  point  is  i  I  from  the 
joint  is  open  to  question. 

The  loads  were  specially-made-up 
trains  of  known  weight  and  were 
placed  in  position  for  maximum  stress 
in  the  member  in  each  case.  The  loads 
remained  stationary  while  the  readings 
were  being  taken,  thus  eliminating  all 
effects  of  impact  and  variation  in  time 
of  taking  the  readings  at  a  point. 
Secondaries  were  not  computed  theo- 
retically but  were  estimated  by  com- 
parison with  the  computed  values  for 
the  Hell  Gate  arch,  which  is  a  similar 
structure.  The  estimated  values  thus 
determined  and  the  measured  values 
were  plotted  together  and  compared. 

It  is  of  interest  to  note  that  sec- 
ondary bending  stresses  were  found  in 
the  top  chords  in  a  horizontal  direc- 
tion as  well  as  in  the  plane  of  the  arch. 

Permanent  gage  points  were  placed 
in  a  number  of  the  members  so  that 
check  readings  can  be  taken  at  any 
future  time  desired. 

Clyde  T.  Morris, 
Professor  of  St  -uctural  Engineer- 
ing, Ohio  State  Univei'sity. 

Columbus,  Dec.  30,  1920. 


Old  New  England  Tidal  Power 
Plants 

Sir — I  note  on  p.  1221  of  your  issue 
for  Dec.  23,  1920,  a  description  of  a 
proposed  tidal  power  project  to  be  ap- 
plied to  the  Severn  River  in  England. 
From  the  specific  periods  of  operation 
set  forth  it  would  appear  that  possibly 
the  engineers  are  not  making  as  full  a 
use  of  the  tidal  flow  as  would  be  possible 
were  a  structure  employed  similar  to 
that  used  many  years  ago  in  certain  tide 
mills  on  the  New  England  coast. 

Referring  to  the  accompanying 
sketch,  the  waterwheel  at  A  is  placed  in 
a  conduit  B  communicating  at  each  end 
both  with  the  sea  and  with  the  tidal 
reservoir.  Suitable  gates  C,  D,  E,  and 
F  are  provided  and  during  the  outflow 
the  gates  C  and  F  open,  ."iupplying 
water  to  the  turbine.  At  the  same  time 
the  gates  D  and  E  automatically  close.' 
Similarly,     during     the     flow     of     the 


tide,  the  gates  C  and  F  close  and  the 
gates  D  and  E  open,  producing  a  flow 
through  the  turbine  in  the  same  direc- 
tion as  before. 

Incidentally,  electrical  engineers  will 
notice   the   marked   similarity  between 
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A  TTPICAL  TIDAL  POWER  PLANT 

this  sti-ucture  and  the  ordinary  rectify- 
ing   circuit    for    use    with    electrolytic 
valves,  suggested,  I  believe,  by  Nodon. 
D.  C.  Davis. 
Philadelphia,  Pa.,  Dec.  29,  1920. 


Soil  as  an  Elastic  Solid 

Sir — In  Engineering  News-Record, 
Dec.  30,  1920,  p.  1268,  appears  an  in- 
teresting article,  "Earth  in  Founda- 
tions Considered  as  an  Elastic  Solid," 
by  Lazarus  White.  I  have  no  criticism 
to  make  other  than  with  that  portion  of 
the  title  (which  I  assume  to  have  been 
written  by  the  editor  rather  than  the 
author)  which  refers  to  the  theory  of 
earth  as  an  elastic  solid  as  "new."  I 
quote  below  from  my  discussion  in 
1907  before  the  American  Society  of 
Civil  Engineers  of  a  paper  on  "Earth 
Pressures  and  Bracing,"  by  James  C. 
Jleem: 

Some  time  ago,  after  consulting  all  tlie 
.ivailable  writings  on  the  subject  of  eartli 
pres.sure.  and  being  unable  to  reconcile  the 
results  with  his  own  observations,  the 
writer  became  convinced  that  the  common 
theory  was  eiioncous  and  that  no  practical 
formula  could  be  developed  by  considering 
earth  (unlebs  either  so  dry  or  so  saturated 
as  to  flow)  eitlier  as  a  gr.aniilar  or  as  a 
liquid  mass,  but  that  it  must  be  considered 
as  a  solid  body,  the  characteristics  of  which 
It  possesses.      •      •      • 

This  fact  Is  important.  It  is  utterly  in- 
consistent with  the  theory  for  fluid  pressure 
or  that  for  a  fine  granular  mass  :  but  it  Is 
perfectly  consistent  if  the  earth  Is  con- 
sidered as  an  elastic  solid  body.  Tills  as- 
sumption may  properly  be  made,  as  a  mass 
of  earth  in  it.s  undisturbed  state  possesses 
the  same  properties  of  co^iesion,  weight, 
tensile,  compressive  and  shearing  strength, 
as  does  a  mass  of  sandstone,  but  In  much 
less  amount. 

These  quotations,  with  the  rest  of  the 
discussion,  will  be  found  in  Trans- 
actions, Am.  Soc.  C.  E.,  Vol.  LX,  June, 
1908,  p.  27,  in  that  discussion  earth  was 
considered  as  an  elastic  solid  and  dis- 
cussed from  many  viewpoints.  The  ex- 
perience of  over  13  years  since  then 
has  but  more  firmly  convinced  me  of 
the  truth  of  the  statements  then  made. 
In  fact,  were  soil  not  an  elastic  body 
much  of  the  immense  structural  work 
which  ha*  been  successfully  completed 
in  and  around  New  York  City  for  a 
number  of  years  would  have  been 
utterly  impossible. 

The  principle  involved  is  so  impor- 
tant and  has  such  far-reaching  conse- 
quences   that    it   is    difficult    to    under- 


stand the  lack  of  interest  in  the  mat- 
ter on  the  part  of  many  engineers,  espe- 
cially when  it  is  considered  that  much 
useful  information  could  readily  be  ob- 
tained on  many  important  pieces  of 
public  work. 

There  are  certain  phases  of  the  case 
to  which  I  called  attention  in  a  dis- 
cussion of  a  paper  by  H.  G.  Moulton, 
presented  before  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engi- 
neers, Feb.  20,  1920,  and  similarly  in 
my  discussion  of  a  paper  by  Mr.  Meem 
before  the  Brooklyn  Engineers  Club, 
Feb.  12,  1920.  There  are  other  phases 
also,  but  the  nature  of  my  connection 
with  the  Transit  Construction  Commis- 
sion in  New  York  City,  as  well  as  being 
a  member  of  the  committee,  to  codify 
present  practice  on  the  bearing  power 
of  soils  for  foundations,  appointed  by 
the  American  Society  of  Civil  Engi- 
neers, preclude  my  treating  of  them 
now — though  I  hope  to  later. 

In  addition  to  my  calling  attention 
to  the  matter  Jlr.  Moulton  has  for  sev- 
eral years  been  spreading  the  gospel 
up  and  down  the  land  "as  the  voice  ot 
one  crying  in  the  wilderness,"  and  only 
of  late  has  he  been  heard.  I  am  there- 
fore forced  to  the  conclusion  that  engi 
neers  read  but  little  technical  litera 
lure. 

Mr.  White,  with  whose  work  I  am 
entirely  familiar,  is  one  of  relatively 
few  engineers  who  take  immediate  ad- 
vantage of  any  useful  suggestion  in 
engineering,  and  the  success  of  his 
work  has  shown  close  attention  to  the 
theory  and  technique  of  the  profession. 
Granting  that  soil  is  an  elastic  solid 
the  logical  thing  to  do,  as  suggested  by 
Mr.  White,  and  adopted  for  several 
years  past  in  his  practice,  is  to  retain 
the  compression  to  which  the  soil  is 
subjected  in  any  test  imposed,  and  not 
release  it,  and  he  deserves  much  credit 
for  calling  the  matter  to  the  attention 
of  the  profession.  There  is  no  more 
sense  in  releasing  the  pressure  de- 
veloped by  a  jack  or  other  means  be- 
neath an  underpinned  foundation  than 
there  would  be  in  letting  go  of  a  rope 
by  which  one  were  attempting  to  lift 
a  heavy  weight.  The  effect  would  be 
the  same  in  both  cases,  that  is,  all  the 
work  must  be  done  over  again.  The 
close  attention  to  these  small  details, 
many  of  them  fundamentally  important, 
is  what  marks  the  difference  in  the 
measure  of  success  between  Mr.  ^^'^lite's 
work  and  much  similar  work  done  by 
others.  E.  G.  Haines. 

New  York,  Dec.  31,  1920. 


Russian  Engineering  Society 

Sir — It  may  interest  you  to  know 
that  the  Russian  Engineering  Society 
in  the  United  States,  with  permanent 
address  at  29  West  39th  St.,  New  York 
City,  was  founded  in  1918. 

Since  the  spring  of  1920  it  has  been 
affiliated  with  the  United  Enginocring 
Society  through  the  American-Russian 
committee,  a  body  subordinated  to  En- 
gineering Council  and  consisting  of 
three  Russian  and  four  American  mem- 
bers. 


90 


ENGINEERING    NEWS-RECORD 


Vol.  86,  No.  2 


The  Russian  Engineering  Society  in 
the  United  States  is  purely  a  profes- 
fessional  organization  and  counts 
amongst  its  91  members  many  promin- 
ent Russian  engineers  in  the  United 
States.  The  society  has  organized  its 
own  employment  bureau,  the  services 
of  which  are  at  the  disposal  of  the  pro- 
sional  organization  and  counts  among 
its  91  members  many  prominent  Rus- 
sian engineers  in  the  United  States. 
The  society  has  organized  its  own  em- 
ployment bureau,  the  services  of  which 
are  at  the  disposal  of  the  profession, 
fession.  A.  Pazdzersky, 

Secretary,  Russian  Engineering 
in  U.  S.  A. 

New  York,  Jan.  3. 

Other  Weak  Retaining  Walls 

Sir— The  article  b^  C.  W.  Cook,  en- 
titled "Retaining  Wall  Failure  Pre- 
dicted" in  Engineering  News-Record  of 
Dec.  23,  1920,  p.  1217,  describes  a  wall 
that  is  similar  to  one  that  came  under 
our  observation  about  a  year  -ago. 

This  wall  was  a  curtain  wall  about 
30  ft.  high,  4  ft.  6  in.  thick  at  base, 
resting  on  piling  and  anchored  back  by 
rods  or  wire  rope  to  concrete  blocks  in 
the  bank.  These  anchor  blocks  were 
placed  back  of  the  angle  of  repose,  and 
in  that  respect  and  in  the  piling  at  the 
base  the  design  was  superior  to  the 
design  shown  in  Mr.  Cook's  plan  "B." 
The  builders  submitted"  to  the  owners 
a  plan  evidently  in  accordance  with  the 
owners'  ideas,  as  they  marked  on  the 
plan  that  the  contractors  "assumed  no 
liability  for  the  design  of  the  wall."  No 
engineer's  name  was  attached  to  the 
plan,  and  we  therefore  felt  at  liberty 
to  advise  the  owners,  when  the  plan 
was  submitted  to  us  that  the  wall  would 
not  stand;  we  advised  a  radical  modi- 
fication of  the  plan,  requiring  a  con- 
siderable increase  in  cost.  The  owners 
however  decided  to  build  the  wall  as 
designed,  and  it  was  so  built. 

We  recently  made  an  examination  of 
the  wall  and  found  that  the  wall  had 
bulged  in  places  as  much  as  a  foot,  and 
that  it  had  then  been  reinforced  by 
groups  of  piles  in  front  of  the  wall,  en- 
cased in  concrete.  These  buttresses 
were  about  6x8  ft.,  30  ft.  on  centers, 
and  extended  to  about  8  ft.  from  the  top 
of  the  wall,  making  a  very  ugly  harbor- 
line  frontage.  The  wall  with  its  but- 
tresses must  have  cost  more  than  a  cor- 
rectly designed  wall,  and  it  is  still  un- 
certain as  to  stability. 

Other  parties  also  advised  that  the 
wall  would  not  stand,  but  as  the  owners 
had  been  eminently  successful  manufac- 
turers during  the  boom  they  apparently 
knew  more  than  any  one,  either  en- 
gineers or  contractors,  and  as  it  was 
their  own  money  they  felt  at  liberty  to 
spend  it  as  they  pleased. 

Retaining  walls  correctly  designed 
and  built  will  stand.  Some  walls  have 
stood  when  the  design  was  theoretically 
incorrect.  This  is  due  sometimes  to  the 
conditions  that  should  have  been  ex- 
pected not  having  been  realized.  I 
have  in  mind  a  division  wall  between 
two  sections  of  a  reservoir,  the  upper 


section  being  only  half  as  deep  as  the  port  can  be  made  to  give  the  solutions 
lower  section.  With  the  upper  basin  by  direct  reading.  An  example  is  given 
full  and  the  lower  one  empty,  the  re-  for  the  solution  of  a  hydraulic  problem, 
sultant  pressure  line  falls  outside  the  In  the  formula  involved  the  coefficient 
face,  and  the  wall  should  overturn.  But  of  x  is  zero,  but  when  that  of  of  instead 
it  doesn't.  It  has  stood  for  2.5  years  i:  zero  the  nomogram  is  similar  in  form, 
and  is  a  fine  job  of  ashlar  masonry.  The  full  analytic  method  of  con- 
Why  doesn't  it  fail?  My  answer  is  structing  these  nomograms  is  given  in 
that  the  masonry  must  have  bee-  built  Chap.  VIII  of  Prof.  John  B.  Peddle's 
into  the  shale  backing  from  the   level  "The     Construction     of     Graphs     and 


of  the  lower  basin  to  the  bottom  of  the 
upper  one  so  that  the  solid  shale  at 
the  back  of  the  lower  half  of  the  wall 
forms  a  part  of  the  structure.  The 
design  does  not,  however,  show  this.  If 
some  "congeneer"  should  copy  the  de- 


Charts"  and  also  on  p.  187  of  Prof. 
Ocagne's  work  on  nomograms;  p.  335 
of  the  latter  even  gives  a  nomogram  for 
solution  of  the  full  cubic  equation  con- 
taining all  terms. 

Graphic    methods,    as    usual,    afford 


sign  of  the  wall,  and  the  backing  condi-  some  short  cuts.  So,  in  the  present 
tion  were  not  similar,  something  might  example,  when  there  is  no  discharge  v 
happen.  =  0,  and  each  point  of  the  scale  for 
It  is  usual  in  the  design  orf  a  gravity  "depth  of  flow"  will  lie  on  the  line  con- 
dam  to  design  it  so  that  the  resultant  necting  the  zero  point  of  the  discharge 
pressure  line  falls  within  the  middle  scale  to  an  equal  reading  on  the  full- 
third    of    the    base.     Some    years    ago  depth  scale. 

there  was  built  a  dam  in  the  mountains  It   is  worth   while   to   draw   such    a 

where    the    result-      


ant  line  fell  near 
to  the  outer  edge. 
When  the  atten- 
tion of  the  engi- 
neer was  called  to 
this  he  built  an 
additional  triangle 
of  masonry  at  the 
toe  of  the  dam  an- 
chored to  the  first 
work  by  shear 
rods.  This  was  not 
done  throughout 
the  entire  length 
of  the  dam,  but 
dependence  was 
on  the  earth  in 
front  of  the  dam. 
It  still  stands. 
Other  dams  more 
correctly  designed  have  gone  out.  In 
this  case,  the  workmanship  and  foun- 
dation were  excellent  and  a  cutoff  wall 
at  the  upper  side  must  prevent  seepage 
of  water  under  the  face  so  that  the 
uplift  is  negligible.  Suppose  someone 
builds  a  dam  according  to  the  original 
design.  Would  the  eminent  engincr 
who  designed  the  first  dam  be  re- 
sponsible? 

I  once  saw  a  retaining  wall  whose 
base  was  but  about  one-eighth  of  the 
height.  It  stood  for  3,5  years  and 
would  have  stood  longer  had  it  not  been 
undermined.  Examples  such  as  the 
above  are  dangerous,  not  only  by  them- 
selves but  for  the  one  who  copies  them 
without  knowing  the  modifying  condi- 
tions.    Supposing  the  wall  described  by 
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NOMOGR.\M    FOR    SOLVING    CUBIC    EQUATIONS 


nomogram  only  for  problems  that  occur 
frequently.  For  general  and  casual  use 
the  writer  has  de\'ised  means  of  solving 
both  quadratic  and  cubic  equations  on 
the  slide  rule. 

India,  Oct.  25,  1920.  CUSEC. 


The  Writing  of  Engineering 
Reports 

Sir — Your  con-espondent  in  your  is- 
sue of  Dec.  23,  p.  1248,  seems  to  de- 
plore the  absence  of  instruction  in  the 
"King's  English"  in  our  technical 
schools.  He  seems  to  forget  that  the 
technical  school  is  not  a  grammar 
school  and  that  a  thorough  knowledge 
of  English  is  a  prerequisite  for  the  suc- 
cessful study  of  an  engineering  course. 

The  lack  of  fluent  expression  in 
Mr.  Cook  is  filled  with  granulated  slag     speaking  and  of  logical  arrangement  in 


well  compacted.  The  angle  of  repose 
might  be  90°  and  the  wall  might  stand, 
to  confound  engineering  opinion. 

N.  F.  Hopkins, 
Pittsburgh,  Dec.  29,  1920. 


Another  Nomogram  for  Cubic 
Equations 

Sir — Mr.  Okabe's  nomogram  for  the 
solution  of  cubic  equations  (Engineer- 
ing Neivs-Record,  June  24,  1920,  p. 
1249)  is  interesting,  but  complicated  to    undertaken 


writing  is  painfully  evident  in  the  ef- 
forts of  many  engineers.  The  writing 
of  reports  and  the  making  of  oi-al  pres- 
entation should  be  included  in  the 
technical  course,  but  they  should  be 
incident  to  the  subject  pursued  rather 
than  a  drill  in  English.  ^ 
•  The  use  of  clear  and  forceful  English 
is  the  work  of  the  preparatory  school 
and  to  a  great  extent  should  be  ac- 
quired  before   the   technical   course   is 

H.  C.  HODGKINS, 


use.    A  nomogram  with  one  curved  sup-        Syracuse,  N.  Y.,  Jan.  5. 
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Enlarged  Appropriation  for 
Recla^nation  Service 

(.Washington  CorrespoHdenc-) 
Approval  by  the  House  of  Represen- 
tatives of  the  Sundry  Civil  bill  carry- 
ing $20,277,000  for  the  Reclamation 
Service  practically  insures  that  amount 
for  the  work  of  the  Service  when  the 
bill  becomes  a  law.  The  bill  still  is  to 
be  considered  by  the  Senate,  but  no 
reduction  of  the  appropriation  in  that 
body  is  likely.  By  making  available 
this  large  appropriation,  a  decided  ex- 
pansion of  operation  can  be  undertaken 
by  the  Reclamation  Service.  It  will 
admit  of  nearly  three  times  as  much 
construction  as  is  being  carried  on  dur- 
ing the  present  fiscal  year.  The  House 
made  only  minor  changes  in  the  bill  as 
it  was  reported  from  the  committee, 
among  which  was  the  elimination  of 
the  authority  to  continue  the  publica- 
tion of  the  Reclamation  Record. 

The   appropriation   of   .$1,570,000  for 
the    Boise    project    in    Idaho    makes    it 
possible    to    construct    a    new    unit    on 
that     project.       An     appropriation     of 
$300,000   for   the   King   Hill   project  in 
Idaho   will    make    it    possible    to    finish 
the  work   there.     The   item   of   $1,7.35,- 
000   for   the    Minidoka    project,    Idaho, 
allows  for  the  beginning  of  that  work 
on  an  extensive  scale.     The  appropria- 
tion  of   $1,017,000   for  the   Milk    River 
project  in  Montana  probably  will  allow 
for   the   commencement   of   work   on    a 
new  reservoir.     The  same  is  true  of  the 
Sun  River  project  in  Montana,  to  which 
$687,000     is     allotted.       The     item     of 
$2,115,000   for   the   North    Platte   proj- 
ect in  Nebraska  and  Wyoming  will  per- 
mit the  inauguration  of  the  important 
work  of  the  Fort  Laramie  unit.     The 
Newlands  project,   Nevada,   is  allotted 
$1,488,000  which  will  make  possible  the 
construction  of  a  new  reservoir.     The 
appropriation    of    $1,213,000    for    the 
Klamath   project  in   Oregon  and   Cali- 
fornia will  permit  a  very  considerable 
extension  of  that  project.    A  new  reser- 
voir at  Tieton  is  the  probable  result  of 
making    available    $2,100,000    for    the 
Yakima     project,      Washington.       The 
Riverton  project,   Wyoming,  for  which 
a  small  amount  was  allowed  last  year 
with  which  to  start  the  work,  now  re- 
ceives   an    appropriation    of    $850,000, 
which   will    permit   of  operations   on   a 
much  larger  .scale.     The  Shoshone  proj- 
ect in   Wyoming  is  allotted   $1,784,000, 
thus    making    possible    the    new    Will- 
wood    unit.      The    only    new    project 
authorized   in   the   Sundry  Civil   bill   is 
the    Deschutes    project   in    Oregon,    for 
which    $400,000    is    allowed    to    tiegin 
construction.     The   increased   appropri- 
ations   are    derived     from     funds    re- 
leased  by   the   General    Mineral    Leas- 


Favors  Another  Panama  Canal 

According  to  newspaper  reports.  Sec- 
retary of  War  Baker  favors  the  con- 
struction of  a  .second  Isthmian  canal, 
either  paralleling  the  Panama  Canal  or 
cutting  through  Nicaragua.  He  said  he 
was  opposed  to  the  proposal  to  make 
the  Panama  Canal  a  sea-level  canal. 

It  is  stated  that  some  of  the  author- 
ities consider  that  traffic  through  the 
canal  has  reached  such  proportions  as 
to  make  it  only  proper  foresight  to  be- 
gin to  think  of  an  extension  or  duplica- 
tion of  its  facilities. 


Tentative  Program  for  Road 
Builders'  Convention 

The  tentative  program  for  the  eigh- 
teenth annual  convention  of  the  Amer- 
ican Road  Builders  Association,  to  Jje 
held  at  the  Coliseum,  Chicago,  Feb.  9-12, 
has  been  announced.  Some  of  the  dis- 
cussions on  the  program,  and  the 
speakers,  follow: 

"Our  National  Road  Problems," 
Thomas  H.  MacDonald,  chief,  Bureau 
of  Public  Roads;  "Relation  of  the 
Highway  and  Motor-Transport  Move- 
ment to  Education,"  R.  D.  Chapin, 
president,  Hudson  Motor  Co.;  "The 
Highway's  Part  in  the  Development  of 
Efficient  Transportation,"  C.  W.  Reid, 
manager,  transportation  bureau.  Fed- 
eral Highway  Council;  "Subgrades," 
H.  G.  Shirley,  secretary,  Federal  High- 
way Council;  "Importance  of  Drain- 
age in  Road  Construction."  F.  M.  Eno, 
professor  of  engineering,  Ohio  State 
University;  "Highway  Resanch  and 
What  the  Results  Indicate,"  A.  T.  Gold- 
beck,  engineer  of  tests.  Bureau  of  Pub- 
lic Roads;  "Highway  Finance,"  H.  C. 
Sylvester,  vice-president.  National  City 
Co.,  New  York ;  and,  "Relation  Between 
Engineers  and  General  Contractors," 
D.  A.  Garber,  Associated  General  Con- 
tractors of  America. 

One  of  the  features  of  the  sessions 
will  be  a  mass  meeting  and  smoker  to 
be  addressed  by  Governor  Small  of 
Illinois,  and  Mayor  Thompson,  of  Chi- 
cago. A  musical  program  has  also 
been  arranged. 

Propose  Bridge  Over  Ohio  River 
at  Evansville 

Bills  have  been  prepared  for  intro- 
duction in  the  Indiana  and  Kentucky 
legrislatures  authorizing  the  construc- 
tion of  a  bridge  across  the  Ohio  River 
at  or  near  Evansville,  Ind.  The  proj- 
ectors propose  that  each  .'»tate  shall 
contribute  $1,500,000  and  that  the  na- 
tional government  shall  also  pharo  in 
the  cost.  E.  H.  Hyman,  secretary  of 
the  Chamber  of  Commerce  of  Evans- 
ville, is  one  of  the  sponsors. 


Public  Works  Association 
Makes  Final  Report 

Under   date  of  Dec.   30,    1920,   C.   T. 
Chenerj',  secretary  of  the  National  Pub- 
lic    Works     Department     Association, 
made  what  is  in  effect  a  final  report  to 
the  executive  committee  of  the  associa- 
tion.    The  practical  termination  of  the 
work  is  indicated  in  the  following  para- 
graph:    "The  Federated  American  En- 
gineering   Societies    by   a    vote    of   its 
council    on    Dec.    17,    1920,    decided    to 
caiTy  on   the  work   undertaken   by  its 
predecessor,   Engineering  Council,  and 
to  include  therein  the  work  of  the  Na- 
tional Public  Works  Department  Asso- 
ciation."      The     association     ends     its 
career  in  debt  $14,902.18  to  Engineering 
Council,  which  advanced  $25,000  out  of 
funds  provided  by  J.  Parke  Channing. 
The  amount  on  hand  at  present  is  $430. 
The  final   report  of  Mr.  Chenery  re- 
cites in  detail  the  historj'  of  the  "asso- 
ciation and  gives  credit  to  the  various 
individuals    who   aided    it   in   its   work. 
He  also  describes  the  progress  of  the 
campaign   for  a   public  works   depart- 
ment, ending  with  the  signing  by  the 
President    of    the    Smoot-Reavis  "joint 
resolution  providing   that  a  committee 
made  up  of  three   Senators   and   three 
Representatives    be    charged    with    the 
duty  of  making  a  survey  of  the  admin- 
istrative branch  of  the  government  for 
the  purpose  of  working  out  a  general 
reorganization   program.     It  notes  the 
bill  introduced  by  Senator  McCormick, 
of  Illinois,  which  provides  for  the  reor- 
ganization of  the  executive  branch  of 
the  government,  and   in   particular  for 
the  creation  of  a  department  of  public 
works  substantially  along  the  lines  as 
laid  down  by  the  Jones-Reavis  bill.  This 
McCormick     bill     bears     the     number 
S.  4542. 

Mr.  Chenery's  report  has  a  final  para- 
graph on  the  present  situation  regard- 
ing a  public  works  department:  "Either 
Senator  McCormick's  bill  or  the  Jones- 
Reavis  bill  to  create  a  department  of 
public  works  is  acceptable  to  this  asso- 
ciation. The  former  is  perhaps  the 
bettor  of  the  two.  It  was  drawn  more 
than  a  year  after  the  introduction  of 
the  latter  and  the  framer  had  the  bene- 
fit of  the  obser\'ations  and  of  the  criti- 
cisms which  had  been  made.  The  most 
serious  objection  to  the  Jones-Reavis 
bill  in  the  minds  of  many  men  is  that 
it  transfers  various  activities  of  educa- 
tion and  public  health  to  the  Depart- 
ment of  Labor.  The  McCormick  reor- 
ganization hill  handles  this  situation  by 
setting  up  a  separate  department  of  pub- 
lic welfare  and  transferring  these  scr\-- 
ices  to  that.  The  MrCorniick  bill  docs 
not  inc!-.:c:a  in  the  department  of  public 
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works  the  Coast  &  Geodetic  Survey  or 
the  Bureau  of  Standards.  It  does,  how- 
ever, include  the  Federal  Power  Com- 
mission, the  War  Minerals  Relief  Com- 
mission, and  the  Inland  Waterway  Serv- 
ice which  were  not  included  in  the 
Jones-Reavis  bill.  Either  bill  will  give 
a  well  i-ounded  department  and  one 
satisfactory  to  the  engineering  profes- 
sion. This  is  the  legislative  situation  as 
it  exists  at  the  close  of  the  year  191.0." 


Would  Consolidate  N.  Y.  State 
Engineering  Offices 

The  message  of  Governor  Miller  of 
New  York  to  the  Legislature  recom- 
mends the  consolidation  of  a  number 
of  departments.  Among  them  is  one 
that  is  of  interest  to  the  engineering 
profession,  the  consolidation  of  the 
State  Engineer,  Superintendent  of  Pub- 
lic Works  and  the  Commissioner  of 
Highways. 

This  consolidation  will  require  three 
years,  as  the  Superintendent  of  Public 
Works  is  a  constitutional  office  and  can- 
not be  consolidated  before  submitting 
a  constitutional  amendment  to  the 
people  to  be  voted  upon.  The  office  of 
the  Superintendent  of  Public  Works 
was  created  in  1878,  and  provides  com- 
pensation of  $8,000  annually.  The 
duties  of  the  Superintendent  are  to  exe- 
cute all  laws  relating  to  the  repair  and 
navigation  of  the  canals.  The  Depart- 
ment of  Highways  was  reorganized  in 
1913  with  a  single  head  as  Commis- 
sioner, for  a  term  of  five  years  at  an 
annual  salary  of  $10,000,  to  have  gen- 
eral supervision  of  all  highways  and 
bridges  of  the  state. 

The  Governor  believes  that  the  duties 
of  these  departments  should  be  per- 
formed by  the  State  Engineer,  both 
from  an  economical  and  efficient  view, 
inasmuch  as  the  duties  of  the  State  En- 
gineer are  waning  with  the  completion 
of  the  Barge  Canal. 


Growth  of  New  York  Rapid  Tran- 
sit Shown  in  Annual  Report 

An  increase  of  284,830,770  passen- 
gers carried  during  the  year  ending 
June  30,  1920,  over  the  preceding  year 
is  indicated  in  the  annual  report  of 
the  Public  Service  Commission,  First 
District,  New  York,  submitted  to  the 
legislature  Jan.  10,  the  principal  fea- 
ture of  which  is  the  rapid  growth  of 
traffic  on  the  rapid  ti'ansit  linet.  of  New 
York  City. 

On  the  Interborough  Subway  traffic 
increased  from  461,147,058  in  1919  to 
586,098,633  in  1920,  or  an  Increase  of 
27.1  per  cent.  Passengers  carried  by 
the  Brooklyn  Rapid  Transit  System  in- 
creased from  308,879,791  in  1919  to 
376,782,635  in  1920,  an  increase  of  21.98 
per  cent.  Traffic  of  the  elevated  lines 
increased  15.99  per  cent  and  the  Hud- 
son and  Manhattan  Tubes  7.21  per  cent. 
Traffic  on  surface  lines  in  Manhaatan 
shows  a  decrease  of  5.71  per  cent  and 
in  Richmond  4.96  per  cent.  In  Brook- 
lyn and  the  Bronx  travel  on  the  sur- 
face lines  increased. 


Army  Engineers  Approve 
Potomac  River  Project 

Acting  under  the  order  included  in 
the  Federal  Water  Power  Bill  passed 
last  June,  the  Chief  of  Engineers,  U. 
S.  Army,  has  forwarded  to  Congress  a 
preliminary  report  on  the  possibilities 
of  developing  the  water  power  in  the 
Great  Falls  of  the  Potomac,  18  miles 
above  Washington,  D.-  C.  This  inves- 
tigation was  in  charge  of  Major  M.  C. 
Tyler,  Corps  of  Engineers,  U.  S.  A., 
but  at  the  .time  Congress  convened 
Major  Tyler  was  ill  and  could  not  pre- 
pare his  complete  report.  The  Chief 
of  Engineers,  Major-Gen.  Beach,  there- 
fore presented  the  report  in  prelimi- 
nary form  until  Major  Tyler's  report 
was  available. 

The  preliminary  letter  states  that 
the  estimates  show  that  it  is  probable 
that  the  Potomac  River  will  be  more 
advantageous  as  a  source  of  additonal 
water  supply,  which  was  also  a  part 
of  the  investigation,  than  the  Patuxent. 
The  conclusion  has  been  reached  that 
a  power  development  of  from  45,000 
to  50,000  kw.  is  possible  and  that  its 
cost  will  be  such  as  to  permit  the  de- 
livery of  intermittent  power  at  a  total 
cost,  including  aU  proper  overhead  and 
transmission  charges,  of  about  5  mills 
per  horsepower  at  substations  in  the 
city  of  Washington  at  a  voltage  of 
about  6,600.  This  estimate  includes  the 
cost  of  the  high  tension  transmission 
line  at  three  substations.  The  stor- 
age possibilities  are  found  to  be  not 
very  favorable  unless  an  ultimate  de- 
velopment of  a  total  head  of  about  200 
ft.  is  decided  upon  as  desirable,  thereby 
permitting  the  storage  to  be  used  twice, 
once  in  each  stage  of  the  development. 


Work  Started  on  Sacramento 
Water  Filtration  Project 

Construction  started  Dec.  31  on  the 
first  or  water-supply  portion  of  the 
filtration  project  at  Sacramento,  Cal., 
the  cost-plus  contract  for  which  is  de- 
scribed on  p.  77  of  this  issue.  The 
work  now  under  way  includes  the  con- 
struction of  d)  a  pumping  station  75 
X  128  ft.  in  plan,  housing  both  low-lift 
and  high-lift  motor-driven  centrifugal 
pumps,  having  a  combined  capacity  of 
170,000  gal.  per  day.  The  pit  in  this 
station  will  be  75  ft.  in  diameter  and 
58  ft.  'deep,  38  ft.  of  the  depth  being 
below  ground-water  level;  (2)  a  pair 
30-in.  steel  pressure  mains  leading 
.rom  the  pumping  station  to  the  city's 
distributing  system,  3,900  ft.  distant; 
(3)  a  concrete  structure  in  the  Sacra- 
mento River  serving  as  an  intake  tower 
which  is  to  be  20  x  36  ft.  in  plan  and 
97  ft.  high,  with  64  ft.  above  the  bot- 
tom of  the  river;  (4)  a  pair  of  5-ft. 
concrete  intake  conduits,  1,044  ft.  long, 
leading  from  the  intake  tower  to  the 
pumping  station's  pit.  These  conduits 
are  to  be  laid  in  open  trench  about  35 
ft.  below  ground  surface.  Of  this 
depth,  18  to  20  ft.  is  below  the  ground- 
water plane. 

Because    the    equipment    in   the    old 


pumping  station,  which  is  now  serving 
the  city,  is  reported  to  be  of  inadequate 
capacity  and  in  a  bad  state  of  repair, 
this  new  work  is  being  rushed  to  com- 
pletion so  that  water  may  be  delivered 
through  it  as  soon  as  possible.  Con- 
tract for  the  second  or  filtration  por- 
tion of  the  new  water-supply  project  is 
to  be  awarded  next  summer.  The  en- 
tire cost  of  the  system  will  be  approx- 
imately $2,500,000,  of  which  the  present 
work  is  to  cost  $1,035,000  and  the  re- 
mainder is  to  be  used  for  the  filtration 
contract  not  yet  awarded. 

The  contractor  for  the  work  de- 
scribed is  the  Coast  Construction  Co., 
and  the  work  is  under  the  supervision 
of  Bayly  Hipkins,  president.  C.  G. 
Gillespie  is  resident  engineer  on  the 
work  and  C.  G.  Hyde  is  consulting 
engineer. 

Detroit  Postpones  Action  on  Bids 
for  Belle  Isle  Bridge 

Action  on  the  second  set  of  bids  for 
the  constniction  of  the  Belle  Isle  bridge 
at  Detroit  was  postponed  indefinitely 
by  the  city  council  on  Dec.  28.  All  of 
the  first  bids  opened  in  November  were 
rejected,  as  reported  in  these  columns 
Nov.  18,  1920,  p.  1015.  Though  Mayor 
Couzens  urged  that  the  contract  for  the 
substructure  be  let  to  the  low  bidder,  a 
local  contractor,  the  work  was  readver- 
tised.  Bids  on  this  second  letting  were 
opened  Dec.  17. 

Councilmen  who  voted  against  letting 
contracts  at  the  present  time  believe 
that  a  new  bond  issue  should  be  voted 
on  before  any  further  contracts  are 
awarded,  inasmuch  as  the  original 
bond  issue  authorized  by  the  voters  in 
1919  provided  for  a  bridge  to  cost  $3,- 
000,000,  and  the  bids  indicate  that  the 
bridge  as  planned  probably  could  not  be 
built  for  less  than  $4,500,000. 

The  council  rejected  all  bids,  but  this 
action  was  vetoed  by  the  mayor.  The 
council  thereupon  voted  to  reconsider 
its  action,  and  later  postponed  indefi- 
nitely any  further  consideration,  which 
makes  the  situation  similar  to  that  ex- 
isting before  the  mayor's  veto.  Mayor 
Couzens  takes  the  attitude  that  it  is  the 
wish  of  the  people  that  construction 
work  on  the  bridge  be  started  immedi- 
ately instead  of  waiting  until  further 
bonds  could  be  voted  at  the  April  elec- 
tion, which  postponement  would  result 
in  a  year's  delay  in  the  completion  of 
the  bridge.  He  also  has  stated  that  the 
council's  action  in  readvertising  for 
bids  when  it  was  evident  that  the 
bridge  could  not  be  built  within  the  $3,- 
000,000  limit  authorized,  and  then  re- 
fusing to  let  the  contracts,  \vi\\  dis- 
courage large  contracting  firms  from 
bidding  on  this  and  other  Detroit  jobs 
and  will  deprive  the  city  of  the  benefits 
derived  from  competitive  bidding. 

A  communication  has-been  addressed 
to  the  mayor  by  the  Detroit  Building 
Trades  Council  commending  his  action 
in  the  matter  in  advocating  that  im- 
mediate work  be  started.  It  is  stated  in 
the  letter  that  all  public  projects  should 
be  carried  on  where  possible  to  relieve 
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the  conditions  resulting  from  present 
unemployment. 

Suggestions  that  the  work  be  pro- 
ceeded with  by  the  city  in  event  con- 
tracts are  not  awarded  at  this  time  do 
not  meet  with  the  approval  of  the  head 
of  the  Department  of  Public  Works,  as 
that  departr.iant  is  not  provided  with 
the  necessary  equipment  to  do  the  type 
of  work  involved. 

Further  consideration  of  the  bids  is 
expected,  since  the  council's  action 
temporarily  prevents  the  return  of 
checks  submitted  by  the  contractors 
with  their  bids.  Of  the  eleven  con- 
tractors who  bid  upon  various  sections 
of  the  work  two  contracting  firms,  the 
Gillespie  Contracting  Co.,  of  New  York, 
and  the  Keystone  State  Constniction 
Co.,  of  Philadelphia,  bid  upon  the  entire 
job.  Esselstyn,  Murphy  &  Hanfoi'd  are 
the  eng-ineei-s  in  charge  of  the  bridge 
for  the  city. 

San  Diego- Arizona  Railroad 
Again  in  Service 

Sei-vice  on  the  San  Diego  and  Ari- 
zona Railroad,  which  connects  San 
Diego,  Cal.,  with  the  Imperial  Valley, 
was  resumed  on  Thanksgiving  Day. 
Construction  on  this  road  was  com- 
pleted about  a  year  ago  but  after  si.x 
months  of  operation  a  very  extensive 
rock  slide  occurred  in  Carriso  Gorge 
which  tore  out  a  tunnel  and  so  effec- 
tively blocked  the  line  that  it  has  taken 
almost  six  months  to  clear  the  right-of- 
way  again. 


Highway  Transport  and  Engineer- 
ing Courses  Offered 

Short  courses  in  highway  transport 
and  engineering  are  offered  this  month 
at  Purdue  University  and  the  Univer- 
sity of  Michigan.  At  Michigan  the 
courses  extend  from  Jan.  10  to  March 
25  and  comprise  the  subjects:  Earth, 
sand,  clay,  gravel  and  broken  stone 
roads;  bituminous  surfaces  and  bitu- 
ininous  pavements;  the  mechanism, 
operation  and  maintenance  of  motor 
trucks,  tractors  and  trailers;  brick, 
cement,  concrete,  stone  block  and  wood 
block  pavement;  highway  engineering, 
financing,  administration  and  organ- 
ization. The  seventh  annual  Michigan 
conference  on  highway  enginvering  and 
highway  transport  is  held  Feb.  21  25. 

The  Seventh  Annual  Road  School  at 
Purdue  will  be  held  Jan.  18-20,  and 
comprises  lectures  and  practical  dem- 
onstrations. 


A.  R.  A.  Elects  Officers 

At  the  annual  meeting  of  the  Board 
of  Directors  of  the  American  Railway 
Association  in  New  York  City,  Jan.  6, 
Daniel  Willard,  president,  Baltimore  & 
Ohio  R.R.,  was  elected  chairman  of  the 
board.  Other  officers  arc:  President, 
R.  H.  Aishton;  vice-president,  W.  G. 
Besler,  president.  Central  R.R.  of  New 
Jersey,  and  Hale  Holden,  president, 
Chicago,  Burlington  &  Quincy  Ry.,  and 
general  secretary  and  treasurer,  J.  E. 
Fairbanks. 


Ontario  Engineers  Taking  Steps 
for  Registration 

Steps  were  taken  to  further  an  engi- 
neers' registration  law  for  the  province 
of  Ontario  at  the  meeting  held  in 
Ottawa,  Jan.  5,  attended  by  members 
of  the  combined  engineering  organiza- 
tions of  Ontario  and  presided  over  by 
Charles  Camsell,  Deputy  Minister  of 
Mines.  Engineers'  registration  acts 
have  been  passed  in  every  province  of 
the  Dom'nion  except  Ontario,  Saskatche- 
wan and  Prince  Edward  Island,  and  it 
is  estimate"  hat  most  of  the  practic- 
ing prof^^si^nal  engineers  of  the 
Dominion  aro  resident  in  Ontario,  many 
being  employed  by  ♦^hc  Dominion  of 
Ontario  government;  ..,'  by  the 
Ontario  Hydro-Eloctric  -ower  Com- 
mission. The  meeting  was  addressed 
by  Willis  Chipman,  consulting  engi- 
neer, Toronto,  and  J.  B.  Challies, 
director,  Dominion  Water  Power's 
Branch,  who  have  been  acting  on  the 
provincial  committee  of  engineers 
formed  to  draft  a  registration  law  for 
Ontario. 


Engineers  Approve  Licensing 
Statute 

The  Memphis,  Nashville  and  Chatta- 
nooga chapters  of  the  American  Asso- 
ciation of  Engineers  have  approved  a 
tentative  bill  that  will  be  presented  to 
the  Tennessee  legislature  to  convene  in 
January  providing  for  the  licensing  of 
civil  engineers,  architects  and  survey- 
ors. The  committee  appointed  to  draft 
the  bill  follows:  C.  H.  Olmstead,  engi- 
neer, Nashville;  J.  G.  Gaut,  engineer, 
Chattanooga;  C.  E.  Shearer,  architect, 
of  Memphis;  W.  M.  Beer,  engineer, 
Knoxville;  and  Henry  Hibbs,  architect, 
of  Nashville. 


Will  Hold  Hydro-Electric 
Symposium 

On  Friday,  Jan.  21,  a  symposium 
on  hydro-electric  power  and  distribu- 
tion is  to  be  held  under  the  auspices 
of  the  Engineers'  Club  of  Philadelphia 
and  the  Philadelphia  sections  of  the 
American  Society  of  Civil  Engineers, 
the  American  Institute  of  Electrical 
Engineers  and  the  American  Society  of 
Mechanical  Engineers.  Two  sessions 
are' to  be  held,  one  at  2:45  p.m.  and  the 
other  at  8  p.m.,  both  at  the  Manufac- 
turers' Club,  and  an  informal  dinner 
will  be  held  at  6:30  p.m.  at  the  Bclle- 
vue-Stratford  Hotel.  The  program  of 
the  meeting  includes  the  following 
papers : 

"The  Modern  Hydraulic  Turbine,"  by 
F'rank  H.  Rogers,  hydraulic  engineer, 
I.  P.  Morris  Dept.,  the  William  Cramp 
&  Sons  Ship  and  Engine  Building  Co.; 
"The  Application  of  a  New  Method  of 
Water  Measurement  in  the  Efficiency 
Tests  of  the  .'?7,500-Hp.  Turbines  of  the 
Niagara  Falls  Power  Company,"  by 
Norman  R.  Gib.Hon,  hydraulic  engineer, 
the  Niagara  Falls  Power  Co.,  Niagara 
Falls,.  N.  Y.;  "Surges  in  Conduits  and 
Other    Hydraulic    Problems."    by    Ray- 


mond D.  Johnson,  consulting  engineer. 
New  York  City;  "The  Present  Trend 
of  Hydraulic  Turbine  Development," 
by  Lewis  F.  Moody,  consulting  engi- 
neer, I.  P.  Morris  Dept.,  the  William 
Cramp  &  Sons  Ship  and  Engine  Build- 
ing Co.;  "Niagara  Falls  Power  Devel- 
opment and  Its  Products  in  Philadel- 
phia" (illustrated),  by  John  L.  Harper, 
^^ce-president  and  chief  engineer,  the 
Niagara  Falls  Power  Co.,  Niagara 
Falls,  N.  Y.,  and  "Electrical  Features 
of  Hydro-electric  Power,"  by  David  B. 
Rushmore,  chief  engineer.  Power  and 
Mining  Department,  General  Electric 
Co.,  Schenectady,  N.  Y. 


File  on  Huge  Power  Project 
on  Colorado  River 

The  Federal  Power  Commission  has 
acknowledged  receipt  of  an  application 
filed  by  the  Southern  California  Edison 
Co.  of  Los  Angeles,  Cal.,  for  developing 
2,500,000  hp.  on  the  Colorado  River. 
The  plan  is  for  a  dam  at  Lees  Ferry, 
about  800  miles  from  the  mouth  of  the 
river,  at  a  point  where  a  500-ft.  dam 
would  back  up  the  water  for  200  miles 
and  provide  a  storage  of  40,000,000 
acre-ft.  This  site,  which  is  above  the 
Boulder  Cation  site,  and  also  above  the 
Grand  Caiion,  will  not  affect  the  Grand 
Caiion  or  other  sites  within  the  Na- 
tional Park.  A  feature  of  the  project 
is  the  control  of  flood  waters  and  an 
increase  of  the  area  below  that  could 
be  irrigated  by  Colorado  River  water 
from  750,000  acres  to  3,000,000  acres. 


Increase  in  New  York  Building 
Plans  During  1920 

According  to  the  annual  report  of 
the  Manhattan,  New  York  City,  Bu- 
reau of  Buildings  for  the  year  1920, 
compiled  by  Superintendent  R.  P. 
Miller,  plans  were  filed  for  783  new 
buildings  costing  a  total  of  $96,199,860, 
as  against  370  buildings  costing  a  total 
of  $72,283,061  during  1919.  The  most 
active  month  of  the  year  was  July, 
when  plans  were  filed  for  141  new 
buildings.  Classification  and  cost  of 
construction  is  as  follows: 

Numbir        C'la.<<.'i  Coat 

Tl DwoUinBS    $1,503,500 

22.  . .  .Tf-nimcnt  hou.ses 1.1.565.000 

48 Stores  and   lofts 6,836.250 

81 Omce  buildings 44,668,400 

23. . .  .Manufactories  and  work- 

.sliops   500,000 

1 nmr.h     60,000 

11 M\iniripal  buildings   ...  5.140.000 

8 Hospituls    5,350.000 

482 Gurages     6,348.318 

51.  .  .  .Other  structures 403,892 

Of  these  new  buildings  for  which 
plans  were  filed  the  construction  of  300 
was  commenced  and  253  were  com- 
pleted. 

Highway   Labor   in   New  Jersey 
to  Suffer  Wage  Reduction 

Beginning  Jan.  16  wages  of  500  to 
600  men  employed  in  the  maintenance 
division  of  the  New  Jersey  State  High- 
way Department  will  be  reduced  ten 
cents  per  hour.  This  action  was  taken 
by  the  commission  upon  the  recom- 
mendation     of      the      chief      engineer, 
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Thomas  J.  Wasser.  The  present  wages 
of  laborers  range  between  45  cents  and 
60  cents  per  hour.  The  reduction,  it  is 
estimated,  will  represent  a  saving  of 
$200  per  day. 


Chicago  Bricklayers  Demand  Pay 
Increases  for  1921 

Michael  J.  Faherty,  president  of  the 
board  of  local  improvements,  Chicago, 
recently  received  notice  from  union 
bricklayers  that  an  increase  in  wages 
was  to  be  demanded  for  1921,  says  re- 
cent press  reports.  Ordinary  brick- 
layers ask  $10  a  day  with  time  and  a 
half  for  overtime  and  double  time  for 
Saturday  afternoons  and  holidays. 
Other  demands  are: 

Examining  mason  contractors,  $275  a 
month;  general  construction  foremen,  $275  ; 
sewer  foremen,  $310  :  sewer  repair  foremen. 
$310  ;  bricklayers  in  charge  of  gangs,  $285  ; 
sewer  inspectors.  $275  :  mason  inspectors. 
$235  ;  junction  setters.  S235  :  brick  and  con- 
crete foremen.  $275  ;  and  foremen  of  brick- 
work in  water-pipe  extension  work.  $275. 


Pan  American  Labor  Conference 
Opens  in  Mexico  City 

Samuel  Gompers,  president  of  the 
American  Federation  of  Labor,  with 
fourteen  other  representatives  of 
American  labor,  are  in  Mexico  City, 
where  the  third  Pan-American  Federa- 
tion of  Labor  Conference  is  being  held. 
Creation  of  harmonious  relations  be- 
tween labor  in  the  United  States,  Mex- 
ico and  Central  and  South  America  is 
the  object  of  the  conference. 


Residential   Construction   Decline 
Marked  in  1920 

According  to  figures  compiled  by 
the  F.  W.  Dodge  Co.,  New  York,  the 
most  conspicuous  feature  in  the  de- 
cline in  building  construction  during 
1920    was    in   residential    building.      In 

1919  this  class  of  construction  repi-e- 
sented  33  per  cent  of  the  total  and  in 

1920  but  22  per  cent.  The  amount  of 
residential  floor  space  contracted  for 
fell  off  from  240,000,000  sq.ft.  in  1919 
to   140,000,000  in   1920. 


Southern  Pine  Orders  Lowest  in 
Closing  Week  of  1920 

For  the  week  closing  Dec.  31,  1920, 
125  iTlills,  members  of  the  Southern 
Pine  Association,  reported  orders  ag- 
gregating approximately  33,000,000  ft. 
b.m.,  the  lowest  figure  that  was  re- 
ported by  the  barometer  of  the  asso- 
ciation for  the  last  quarter  of  1920. 
The  actual  production  of  these  mills 
was  74  per  cent  below  normal,  the 
shipments  57  per  cent  below  normal 
production  and  the  orders  62  per  cent 
below  normal  production.  The  nor 
mal  production  of  the  mills  is  86,000, 
000   ft.   b.m. 


Nominations  for  A.  G.  C.  Offices 
Are  Reported 

The  nominating  committee  of  the 
Associated  General  Contractors  of 
America  has  proposed  the  following 
candidates  for  office: 

President,  V.'.  O.  Winston,  of  Winston 
Bros.  Co.,  jlinneapohs ;  vice-presidents,  to 
serve  Until  1924,  F.  L.  Cranford,  of  F.  L,. 
Cranford,  Inc.,  Brooklyn.  N.  T. ;  Arthur 
Bent  (to  flU  vacancy),  of  Bent  Bros.,  Los 
Angeles,  Cal.  :  treasurer,  to  serve  until  1922. 
Lee  Pascal,  of  Wise  Granite  Construction 
Co.,  Richmond.  Va.  ;  directors,  to  serve  until 
1924,  Benjamin  H.  Hardaway,  of  Harda- 
way  Construction  Co.,  Columbus,  Ga.  ; 
Noble  Foster  Hoggson,  of  Hoggson  Bros., 
New  York  City  ;  George  C.  Mason,  of  Hur- 
lev-Mason  Co.,  Portland,  Ore.  ;  W.  A.  Star- 
re'tt.  of  George  A.  Fuller  Co.,  New  York 
City;  directors,  to  serve  until  1923  (to  fill 
vacancies),  Richard  McCarthy,  New  Or- 
leans, La. ;  G.  O.  Muhlfeld,  of  Stone  & 
Webster.  Boston  ;  John  R.  Wiggins,  of  John 
R.  Wiggins  Co.,  Philadelphia. 


man  anti-trust  law  appeared  Jan.  3 
before  Judge  A.  N.  Hand,  of  the  Fed- 
eral District  Court,  and  entered  pleas 
of  not  guilty.  Bail  of  $5,000  was  fixed 
in  each  case,  and  nine  days  were  al- 
lowed the  defendants  in  which  to  file 
demurrers   or  take  other  action. 


Trade  Associations  Advised  to 
Correct  Codes  of  Practice 

In  a  circular  letter  issued  Jan.  10 
by  the  Building  Trades  Employers' 
Association  of  New  York  City  trade 
associations,  members  of  the  employ- 
ers' association,  are  requested  to  ex- 
amine carefully  their  constitutions  and 
by-laws  and  eliminate  therefrom  any 
provisions  that,  in  the  light  of  the  re- 
cent investigation  made  by  the  Lock- 
wood  committee  on  housing,  might  ren- 
der such  trade  associations  subject  to 
criticism.  If  these  trade  associations 
have  adopted  codes  of  practice  they  are 
requested  to  discontinue  them  unless 
it  is  felt  the  associations  are  acting  ab- 
solutely v/ithin  legal  rights.  If  the 
latter  is  the  case  the  employers'  asso- 
ciation asks  that  codes  of  practice  be 
presented  by  representatives  on  the 
board  of  governors  at  the  next  regular 
meeting  of  the  board. 

The  letter  from  the  employers'  asso- 
ciation also  maintains  that  it  has  the 
right  to  make  agreements  with  labor 
unions,  and  "until  such  time  as  an- 
other method  is  found  by  which  a  more 
amicable  relation  with  labor  can  be 
established  the  Building  Trades  Em- 
ployers' Association  will  continue  to 
deal  with  unions  as  it  has  in  the  past, 
always  endeavoring  to  strengthen  its 
power  and  influence  for  the  promotion 
of  the  building  industry  and  the  pro- 
tection of  the  interests  of  owners  and 
investors,  not  only  in  the  city  of  New 
York  but  throughout  the  entire  coun- 
try." 

The  employers'  association  points  out 
that  there  is  nothing  in  either  the  con- 
stitution or  by-laws  of  the  association, 
or  orders  of  the  board  of  governors, 
that  is  contrary  to  law  or  in  any  way 
conflicts  with  public  policy  or  the  best 
interest  of  society,  citing  its  consti- 
tution, which  provides:  "Nor  shall 
there  be  any  action  on  the  part  of  this 
association  to  control  or  in  any  way 
deal  with  prices  or  restrict  competi- 
tion." 

The  Building  Trades  Employers' 
Association  believes  that  the  building 
industry  is  confronted  with  more  seri- 
ous problems  than  it  has  faced  since 
1903. 


Broader  Powers  Proposed  for 
Lockwood  Committee 

The  Lockwood  Legislative  Commit- 
tee on  Housing,  which  has  been  inves- 
tigating housing  conditions  in  New 
York  City,  is  to  be  invested  with 
broader  powers  if  the  plans  of  the  com- 
mittee's counsel  prevail.  There  has 
been  drafted  a  resolution,  now  in  the 
hands  of  the  New  York  Legislature, 
empowering  the  committee  to  grant 
immunity  from  prosecution  to  certain 
witnesses,  and  to  inquire  into  the  man- 
agement of  insurance  and  banking  in- 
stitutions. 


Sand  Dealers  Plead  Not  Guilty 
to  Trust  Charge 

Five  of  the  sand  dealers  of  the 
metropolitan  district  of  New  York  who 
were  recently  indicted  by  the  Federal 
Grand  Jury  in  violation  of  the   Sher- 


Special  Federal  Counsel  Provided 
for  Building  Expose  Cases 

The  Attorney-General  of  the  United 
States  has  appointed  William  Rand 
and  Isador  J.  Kresel,  New  York  City 
attorneys,  as  special  assistants  to  the 
.A.ttorney-General.  They  will  take 
charge  of  all  cases  under  the  Federal 
statutes,  civil  or  criminal,  developing 
from   building  trade   investigations. 


Annual  Meeting  of  U.  S.  Chamber 
To  Be  Held  April  27-29 

Announcement  was  made  Jan.  11  that 
the  ninth  annual  meeting  of  the  U.  S. 
Chamber  of  Commerce  will  be  held  at 
Atlantic  City,  N.  J.,  April  27-29. 


Housing  Problems  to  Feature 

U.  S.  Chamber's  Council 

Conference 

Interchange  of  information  and  a 
general  discussion  of  housing  conditions 
will  mark  the  conference  in  Washing- 
ton of  the  national  council  of  the 
United  States  Chamber  of  Commerce, 
Jan.  27-28.  The  tentative  program  an- 
nounced by  the  chamber  includes  dis- 
cussions on  all  phrases  of  national  as 
well  as  sectional  housing  problems. 


Civil  Service  Examinations 
United  States 

For  the  United  States  civil  service 
exanmiatio^i  listed  below  apply  to  the 
United  States  Civil  Service  Comimis- 
sion,  Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Junior  Engineer  and  Deck  Ofl^cer, 
U.  S.  Coast  and  Geodetic  Survty,  $2,000 
a  year  increased  to  $2,240  after  one 
month  of  satisfactory  service.  Exami- 
nations to  be  held  Feb.  9-10  and  April 
13-14,  1921.         

State  of  Idaho 

For  application  blanks  apply  to  Bu 
reau  of  License,  Boise,  Idaho. 

Surveyor.  Examination  to  be  held 
March  1,  1921. 

Civil  Engineer.  Examination  to  b^ 
held  March  8,  1921. 


January  13,  1921 


Engineering  Societies 
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Calendar 

Annual  Meetings 


AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.      New      York     City 

Jan.    19-20.    1921. 

AMERICAN  CONCRETE  INSTITUTE, 

Detroit;  Chicago,  Feb.   14-16. 

ASSOCIATED  GENERAL,  CONTRAC- 
TORS. Wasliington.  D  C. ;  New 
Orleans,     Jan,     25-27. 

ENGINEERING  INSTITUTE  OP 
CANADA.  Montreal ;  Toronto,  Feb. 


AMERICAN  KOAD  BUILDERS'  AS- 
SOCIATION. New  York  City  ;  New 
Orleans.   Feb.   9-12. 


The    Michigan    Engineering    Society 

will  hold  its  annual  meeting  Jan.  25- 
27  at  the  Wayne  County  Building,  De- 
troit. The  secretary  is  C.  B.  Huff, 
(5017  Grand   Riv^r  Ave.,  Detroit,  Mich. 

The     Indiana     Engineering     Society 

will  hold  its  forty-first  annual  meeting 
at  the  Claypool  Hotel,  Indianapolis, 
Jan.  27  and  28.  Several  of  the  sessions 
will  be  joint  meetings  with  local  sec- 
tions of  other  organizations. 

The  Engineers'  Club  of  Little  Rock, 
.\rk.,  at  its  noonday  meetinc-  Dec.  18 
decided  to  recommend  to  the  General 
Assembly  a  bill  providing  that  no  per- 
-son,  firm  or  corporation  will  be  allowed 
to  execute  any  job  of  land  surveying, 
engineering  or  architectural  work  in  the 
state  except  under  a  certificate  from 
an  engineering  board  showing  qualifi- 
cation. 

The    Michigan    Engineering    Society 

will  hold  its  annual  meeting  Jan.  25, 
26,  27  at  Detroit.  The  speakers  for 
Jan.  2.5  are  Hon.  John  Lodge,  Hon.  A. 
J.  Groe.-.beck,  Charles  Wood  and  Dean 
George  W.  Bissell.  For  Jan.  26  the 
following  topics  and  speakers  are  an- 
nounced for  the  morning  session: 
Major  Theo.  Leisen  on  "Detroit's  Fil- 
tration Plant,"  H.  H.  Esselstyn  on  the 
"Bell  Isle  Bridge"  and  John  Reid  on 
"Grade  Separation  in  Detroit."  The 
program  for  the  afternoon  consists  of 
inspection  of  the  Belle  Isle  Bridge, 
the  water-works  pumping  station  and 
sewers.  The  evening  meeting  will  be 
addressed  by  Prof.  Arthur  Blanchard. 
There  will  be  a  discussion  on  highways 
by  Frank  F.  Rogers,  State  Highway 
Commissioner.  The  Jan.  27  morning 
session  will  be  addressed  by  L.  K,  Sher- 
man, R.  C.  Bailey,  Dr.  Vaughn, 
Health  Commissioner,  Detroit,  and 
Alexander  Dow.  The  business  session 
will  be  held  in  the  afternoon. 

The  San  Francisco  Section,  Am.  See. 
C.  E.,  held  its  annual  meeting  on  Dec. 
21.  The  following  ofTioers  were  elected 
for  the  ensuing  year:  Pre.iident,  F.  R. 
Muhs,  vice-president  San  Francisco 
Bridge  Company;  vice-pre!*idcnt,  Thom- 


as H.  Means,  irrigation  engineer;  sec- 
retary-treasurer, Nathan  A.  Bowers, 
Pacific  Coast  editor,  Engineering  News- 
Record.  There  were  present  about  one 
hundred  and  thirty  members  and  guests 
who  listened  to  a  symposium  on  hydro- 
electric development  consisting  of  three 
illustrated,  twenty-minute  talks  as  fol- 
lows: "Economic  Aspects  of  the  Pre- 
sent situation,"  Wigginton  E.  Creed, 
president,  Pacific  Gas  &  Electric  Co.; 
"Modern  Hydraulic  Equipment,"  E.  C. 
Hutchinson,  chief  engineer,  Pelton 
Water  Wheel  Co.;  "Successful  Methods 
On  Rush  Construction,"  Rex  C.  Starr, 
construction  engineer,  San  Joaquin 
Light  &  Power  Co. 

The  Illinois  Drainage  and  Rivers  Im- 
provement Association  will  hold  its 
annual  meeting  Jan.  18-19  at  Spring- 
field. 111.;  secretary,  G.  W.  Pickels, 
Urbana,  111. 

The  Albany  Society  of  Civil  Engi- 
neers at  its  meeting  Dec.  21  elected 
the  following  oflScers:  President,  Alex- 
ander R.  McKim;  vice-president,  Walter 
H.  Mansfield;  second  vice-president,  C. 
H.  Wood;  third  vice-president,  Joseph  A. 
Murray,  Jr.;  secretary-treasurer,  John 
W.  Henry;  librarian,  Carl  0.  Ullrich. 


Personal  Notes 


Arnold  B.  M  a  c  S  t  a  y  has  re- 
signed as  street  cleaning  commissioner. 
New  York  City,  and  has  been  appointed 
deputy  commissioner  of  public  welfare. 

George  E.  Tebbetts,  formerly 
with  the  construction  and  engineering 
division.  Stone  &  Webster,  Boston, 
Mass.,  has  resigned  to  become  associ- 
ated with  the  Roberts  &  Schaeffer  Co., 
engrincers  and  contractors,  Chicago. 

Lee  Riley,  consulting  engineer, 
Leavenworth  &  Fort  Leavenworth 
Water  Co.,  Leavenworth,  Kan.,  will 
continue  in  charge  of  the  operation  of 
the  works  which  are  to  be  taken  over 
by  the  city  early  in  1921  and  operated 
under  the  supervision  of  the  Commis- 
sioner of  Water  and  Street  Lighting. 

E.  M.  Arnold,  recently  engineer, 
Boone  County,  Ky.,  has  accepted  a  posi- 
tion as  assistant  division  engineer.  Sec- 
ond District,  State  Highway  Depart- 
ment of  Georgia. 

Llewellyn  N.  Edwards  has 
resigned  as  senior  highway  bridge  engi- 
neer, Bureau  of  Public  Roads,  to  be- 
come bridge  engineer  for  the  Maine 
Highway  Commission,  Augusta,  Me.- 

O  R  E  N  E.  Parks,  formerly  town 
engineer,  has  been  appointed  superin- 
tendent of  highw.iys,  sewers  and  water- 
work."*  nf  the  Department  of  Public 
Works  for  Westfield,  Mass.,  recently  in- 
corporated as  a  city. 

John  H.  Heintz,  formerly  as- 
sistant engineer  of  the  Newport  Levee 


District,  Ark.,  has  engaged  in  the  sta- 
tionary and  office  supply  business  in 
Oklahoma  City,  Okla. 

B.  B.  Shapiro,  for  the  past  five 
years  with  the  architectural  firm  of 
Holabird  &  Roche,  Chicago,  most  re- 
cently as  chief  engineer,  has  engaged  in 
private  practice  in  consulting  and  de- 
signing structural  engineering  with 
offices  at  Chicago.  During  his  comiec- 
tion  with  Holabird  &  Roche  he  was  de- 
signing engineer  for  many  office  build- 
ings and  industrial  enterprises  in 
Chicago. 

Samuel  J.  Humes,  for  four 
years  engineer  of  King  County,  Wash., 
will,  upon  expiration  of  his  term,  be- 
come a  member  of  the  engineering  firm 
of  Parker-Gould  Co.,  Seattle,  Wash. 

D.  O.  Lewis,  formerly  district  en- 
gineer, Vancouver  Island  division, 
Canadian  National  Rys.,  has  been  ap- 
pointed engineer  maintenance  of  way, 
Canadian  Northern  Ry.  east  of  the 
Great  Lakes,  \vith  headquarters  at 
Toronto. 

J.  H.  Redding,  assistant  superin- 
tendent, Pittsburgh  division,  Pennsyl- 
vania R.R.,  has  been  appointed  super- 
intendent, Wheeeling  Terminal  division. 

Harry  Thourot,  recently  con- 
nected with  the  Hudson  County  Engi- 
neer's office,  has  been  appointed  town 
engineer.  Union  Hill,  N.  J. 

L.  P.  0.  E  X  L  e  Y,  office  engineer, 
Mobile  &  Ohio  R.R.  at  St.  Louis,  Mo., 
has  been  appointed  office  engineer,  Gulf, 
Mobile  &  Northern  R.R.  at  Mobile,  Ala. 

L.  B.  D  u  T  R  0  w  has  resigned  as 
chief  engineer,  Atlantic  Coast  Realty 
Co.,  to  enter  private  practice  in  engi- 
neering and  land  surveying  with  offices 
in  the  Roper  Building,  Petersburg,  Va. 

E.  W.  Sylvester  has  resigned 
as  superintendent  of  public  works  and 
city  engineer  of  Poughkeepsie,  N.  Y., 
to  enter  the  Pennsylvania  State  High- 
way Department. 

George  F.  Whit  more,  engi- 
neer in  charge  of  jetty  work  at  Eureka, 
Cal.,  has  been  ordered  to  San  Fran- 
cisco by  Colonel  Herbert  Deakyne,  dis- 
trict and  divisional  engineer,  to  act  as 
his  assistant  on  river  and  harbor  works. 

William  H.  Penfield,  engi- 
neer of  track  maintenance,  Chicago, 
Milwaukee  &  St.  Paul  Ry.  since  191.1, 
has  been  appointed  engineer  m.Tinte- 
nancc  of  way,  with  headquarters  at 
Chicago. 

Philip  L.  Pratlev,  mentioned 
in  these  columns  last  week,  is  in  charge 
of  the  bridge  .section  of  the  Montreal 
office,  Department  of  Railways  and 
Canals,  Grand  Trunk  Arbitration.  R. 
A.  C.  Henry  is  the  department  engineer 
in  charge  of  the  project. 

H.  L.  Thackwell,  formerly  hy- 
draulic engineer,  Anaconda  Copper  Min- 
ing Co.,  on  the  Andes  project  in  Chile, 
S.  A.,  has  accepted  the  position  of  hy- 
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draulic  engineer  for  the  Royal  D.  Sal- 
isbury Co.  of  New  York  and  Denver. 

DoRSEY  W.  Hyde,  Jr.  has  left 
the  transportation  engineering  division, 
Packard  Motor  Car  Co.,  to  become  as- 
sistant manager  of  the  recently  created 
Civic  Development  Department,  Cham- 
ber of  Commerce  of  the  United  States, 
Mills  Building,  Washington,  D.  C,  of 
which  John  Ihlder  is  manager. 

J.  0.  B  o  A  K  E  R  has  resigned  as  en- 
gineer in  the  timber  and  land  depart- 
ment. Southern  Pine  Lumber  Co.,  to 
become  city  manager  of  Lufkin,  Texas. 

F.  L  A  V I  s  will  resume  his  independ- 
ent practice  as  consulting  engineer  at 
120  Broadway,  New  York,  specializing 
in  transportation  developments,  espec- 
ially in  those  relating  to  foreign  coun- 
tries. He  has  been  retained  by  the 
American  Interaational  Corporation, 
with  which  he  has  been  associated  since 
its  inception. 

George  W.  Cutting,  Jr., 
recently  engineer,  production  depart- 
ment, Atlantic  Corporation,  construc- 
tors of  steel  cargo  ships,  Portsmouth, 
N.  H.,  has  resumed  private  practice 
at  10  Post  Office  Square,  Boston,  spe- 
cializing in  property  development,  land- 
scape engineering,  drainage,  sewerage, 
road  location,,  surveys,  investigations 
and  reports,  superintendence  of  con- 
struction. 

F.  W.  A  u  s  T I  N  has  been  appointed 
city  engineer  of  Chanute,  Kan. 

William  T.  Field,  consulting 
engineer,  Watertown,  N.  Y.,  has  opened 
an  office  at  296  Broadway,  New  York 
City,  and  will  specialize  in  industrial, 
hydraulic  and  municipal  engineering- 
work. 

G.  H.  Palmes,  Cimarron,  N.  M., 
has  been  appointed  superintendent  of 
the  Cimarron  &  Northwestern  Ry. 

Manuel  C.  Cutler,  for  four 
years  bridge  engineer,  has  been  ap- 
pointed superintendent.  Bridges  and 
Public  Buildings  Department  of  the  De- 
partment of  Public  Works,  Milwaukee, 
Wis. 

John  Klorer  has  been  appointed 
city  engineer  of  New  Orleans,  La. 

George  W.  Boschke  has  been 
appointed  assistant  chief  engineer  for 
Lines  West  of  Ogden,  El  Paso  and 
Portland,  with  the  Southern  Pacific 
Co.,  Pacific  System. 

John  N.  Carlisle,  former  state 
highway  commissioner.  New  York,  has 
been  elected  president  of  the  Northern 
New  York  Utilities,  Inc. 

Colonel  Glenn  S.  Smith 
has  secured  his  discharge  from  the 
army  and  has  resumed  his  position 
with  the  U.  S.  Geological  Survey  as 
topogrraphic  engineer  in  charge  of  the 
West  Indian  surveys. 

Norman  J.  Howard,  bacteri- 
ologist in  charge  of  the  filtration  plant 
of  the  city  of  Toronto,  has  resigned  to 
become  manager  of  the  water-works 
departm,ent,    General     Supply    Co.     of 


Canada,    Ltd.,    with    headquarters    in 
Ottawa. 

W.  E.  Selby  has  been  appointed 
assistant  engineer  of  Tarrant  County, 
Texas. 

Col.  Frederick  F.  Clarke 
has  been  apointed  chief  land  surveyor 
for  the  Canadian  National  Railways 
and  is  organizing  a  land  surveys  de- 
partment. 

Major  Philip  H.  Shaffer 
has  been  appointed  engineer  of  Somer- 
set County,  Pa. 

L.  W.  D  u  F  F  E  E  has  resigned  as 
chief  engineer,  Gulf,  Mobile  &  Northern 
R.R.,  to  enter  general  practice  with 
office  at  Laurel,  Miss. 

Carl  Nyman,  formerly  resident 
engineer,  State  Road  Commission,  Utah, 
has  resigned  to  enter  private  practice 
in  general  engineering  in  the  coal  fields 
of  Cai'bon  County,  Utah,  with  head- 
quarters at  Castlegate. 


Obituary 


Roy  Bullen,  civil  and  mining 
engineer,  died  Dec.  24  while  on  his 
yacht  near  Florida.  He  was  born  in 
Richmond,  Utah,  1877.  In  1903  he  was 
inspector  of  steel  concrete  construction 
at  Harvard  Stadium.  During  1904  he 
acted  as  assistant  in  the  engineering 
department  Massachusetts  State  Board 
o.  Health,  Boston;  1905,  tutor  in  hy- 
draulics, Harvaid  University;  June, 
1905-1906,  Engineering  Aid,  United 
States  Reclamation  Service,  in  charge 
of  canal  construction  on  Minidoka  and 
Payette-Boise  projects,  Idaho.  From 
1906  to  1908  he  conducted  railroad  lo- 
cation surveys  and  mine  surveys  at 
Salt  Lake  City,  Utah,  and  later  at 
Rosebud,  Nev.  He  was  later  mine  su- 
perintendent. White  Alps  Leasing  Co., 
Rosebud,  Nev.  In  1909  he  reentered 
private  practice  in  civil  and  mining  en- 
gineering. Salt  Lake  City.  Later  he 
was  general  agent.  Grand  Trunk  Ry., 
Minneapolis,  Minn. 

J.  E.  Kennedy,  C.  E.,  died  at 
Owen  Sound,  Ont.,  Jan.  1.  He  was  68 
years  old  and  had  been  city  engineer  of 
Owen  Sound  and  also  of  Vancouver, 
B.  C. 

Robert, C.  Sattley,  valuation 
engineer,  Chicago,  Rock  Island  &  Paci- 
fic Ry.,  died  Dec.  31  at  Oak  Park,  111. 
He  was  born  in  1856  at  Ferrisburg,  Vt. 
and  was  graduated  from  the  University 
of  Vermont  in  1879.  From  1879  to  1884 
he  was  with  the  Northern  Pacific  Ry., 
advancing  from  ths  position  of  rodman 
to  that  of  assistant  engineer.  In  1884 
he  was  assistant  engineer,  Oregon 
Pacific  Ry.  In  1885  he  became  assist- 
ant engineer  on  location  and  in  charge 
of  construction,  Northern  Pacific  Ry. 
From  1885  to  1907  he  was  with  the 
Chicago  &  Northwestern  Ry.  as  assist- 
ant engineer,  superintendent  of  bridges 


and  buildings  and  division  engineer. 
During  the  following  year  he  served  as 
assistant  engineer  for  the  State  of  Min- 
nesota and  later  was  locating  engineer, 
Denver,  Laramie  &  Northwestern  Ry. 
in  Colorado,  and  for  the  St.  Louis  & 
San  Francisco  R.R.  in  Texas.  In  July, 
1909,  he  was  appointed  valuation  en- 
gineer, Chicago,  Rock  Island  &  Pacific 
Ry.  and  continued  in  the  employ  of  this 
company  until  his  death. 


Business  Notes 


The  Chicago  Pneumatic 
Tool  Co.  announces  the  appointment 
of  J.  F.  Huvane  as  Eastern  manager 
of  compressor  and  engine  sales  with 
headquarters  in  New  York  City.  G.  C. 
VandenBoom  has  been  appointed  West- 
ern manager,  with  headquarters  in 
Chicago. 

Chicago  Bridge  &  Iron 
Works  announce  the  opening  of  a 
new  sales  office  in  the  Forsythe  Build- 
ing, Atlanta,  Ga.  Joseph  L.  Zeller,  for 
several  years  with  this  company,  will 
be  in  charge. 

The  National  Lime  Asso- 
ciation, Washington,  D.  C,  an- 
nounces the  appointment  of  Laurance 
E.  Hart,  C.  E.,  as  manager  of  the  con- 
struction department  and  Dr.  Major 
E.  Holmes,  manager  of  the  chemical 
department.  Mr.  Hart's  experience  in- 
cludes six  years  on  the  New  York  State 
Barge  Canal.  His  most  recent  engage- 
ment was  construction  sales  engineer 
with  the  Lakewood  Engineering  Co. 
Dr.  Holmes  was  for  nine  years  research 
engineer  for  the  National  Carbon  Co., 
Cleveland,  Ohio,  during  which  time  his 
experience  extended  to  most  of  the  de- 
partmental duties  of  a  manufacturing 
plant. 

The  Trojan  Powder  Co.  has 
taken  over  and  will  conduct  the  entire 
business  heretofoi'e  conducted  by  it  and 
its  associated  companies,  the  Pennsyl- 
vania Trojan  Powder  Co.,  the  California 
Trojan  Powder  Co.,  and  the  Trojan 
Chemical  Co.,  Inc. 

The  Goulds  Manufactur- 
ing C  o.,  Seneca  Falls,  N.  Y.,  manu- 
facturer of  pumps,  announces  the  ap- 
pointment of  Edward  S.  Jenison  as  act- 
ing sales  manager  to  succeed  W.  E. 
Dickey,  who  is  retiring  from  business. 
For  the  past  five  years  Mr.  Jenison  has 
been  manager  of  the  company's  Phila- 
delphia office. 

The  CutleU-Hammer  Mfg. 
C  o.,  Milwaukee,  has  opened  a  branch 
office  in  the  Railway  Exchange  Build- 
ing, St.  Louis,  Mo.,  which  will  be  in 
charge  of  Harold  Phillips,  recently 
n'.anager  of  the  Chicago  office. 

A.  J.  Whipple  has  been  appointed 
general  sales  manager  of  the  Republic 
Truck  Sales  Corporation  of  Alma, 
Mich. 
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Thrift  We€k 

THIS  is  Thrift  Week.  Led  by  the  Y.  M.  C.  A.  the 
nation's  thoughts  are  being  especially  directed 
toward  saving  and,  its  corollary,  intelligent  spending. 
The  lessons  to  be  inculcated  have  a  general  applicabil- 
ity ;  therefore,  we  make  no  apology  for  referring  to  the 
subject  here.  In  fact,  engineers  and  contractors,  as 
leaders  and  employers,  have  an  opportunity  to  impress 
upon  others  the  need  of  thrift.  Possibly  the  idea  that 
most  needs  to  be  hammered  home  is  that  every  one  can 
save.  It  requires  planning  and  self-denial — and,  as  a 
rule,  far  more  planning  than  self-denial.  Carelessness, 
lack  of  system,  are  more  to  blame  for  our  poverty  than 
any  other  causes.  Two  of  the  Y.  TM.  C.  A.'s  "Ten  Finan- 
cial Commandments" — make  a  budget  and  record 
expenditures — would,  if  generally  applied,  have  so  wide 
reaching  an  effect  as  to  change,  we  believe,  the  whole 
economic  attitude  of  the  nation.  Budget  making  and 
balancing  are  of  the  essence  of  good  business.  They 
more  quickly  give  one  an  idea  of  the  methods  of  con- 
ducting a  successful  business,  a  successful  society,  a 
successful  home  than  any  thing  we  know.  True,  they 
touch  only  the  material  side  of  life,  but  they  are  a  neces- 
sary basis,  without  which  the  spiritual  and  sentimental 
sides  are  likely  to  suffer  serious  disturbance. 


Reinforced  Concrete  in  Sea  Water 

IT  IS  CUSTOMARY  to  assume  that  the  defense  against 
sea-water  attack  of  reinforced  concrete  is  a  deep 
embedment  of  the  steel  and  a  good,  dense  concrete.  The 
present  condition  of  the  southern  California  pleasure 
piers,  noted  on  another  page,  gives  at  least  a  partial 
confirmation  of  this.  That  is,  there  is  no  doubt  that 
the  lightly  covered  steel  is  the  source  of  primary  fail- 
ure in  those  structures,  but  whether  the  "good  dense 
concrete"  would  save  the  situation  is  open  to  question. 
Certainly  the  concrete  in  these  piers  is  not  poor  con- 
crete; in  fact,  as  ordinary  surface  inspection  goes  it 
is,  as  a  rule,  distinctly  first  class.  Yet  the  corrosive  salts 
penetrate  to  the  steel  to  the  ultimate  failure  of  the 
structure  and  the  behavior  is  so  consistent  that  one 
doubts  whether  an  inch  or  two  more  embedment  would 
save  the  situation.  The  evidence  in  this  case,  and  in 
that  of  the  Boston  Harbor  test  pieces  also  noted,  is 
valuable  mainly  as  an  addition  to  the  accumulating 
facts  regarding  .sea-water  concrete.  There  is  no  abso- 
lute quantitative  rule  yet  to  be  laid  down  for  such  con- 
crete, for  the  data  are  not  altogether  consistent,  but  it 
seems  safe  to  say  that  comrete  can  be  made  that  is 
proof  against  a  destructive  attack  by  sea  water  of  the 
concrete  itself  but  that  it  is  extremely  difficult  to  make 
it  dense  enough  to  protect  against  corrosion  any  steel 
which  is  near  enough  the  surface  to  be  of  value  as  re- 
inforcement. The  better  part  of  judgment  would  be  not 
to  use  reinforced  concrete  of  the  articulated  type  which 
requires  slender  membens  in  any  ocean  structure. 


Embargoing  Railroad  Credit 

A  SERIOUS  condition  of  railroad  credit  was  brought 
.  out  last  week  at  hearings  before  the  House  inter- 
state commerce  committee  on  the  bill  directing  the  Treas- 
ury Department  to  make  partial  payments  of  amounts 
due  the  carriers  covering  the  guarantee  period  from 
March  to  September,  1920.  While  it  is  acknowledged 
that  at  least  $300,000,000  is  now  due  the  railroads  the 
treasury  has  ruled  that  it  can  only  make  payments  upon 
final  certification  by  the  Interstate  Commerce  Commis- 
sion of  the  totals  due.  The  commission  itself  favors 
partial  payments  on  the  basis  of  minimum  acknowledg- 
ment of  indebtedness,  and  several  of  the  commission- 
ers urge  the  passage  of  a  bill  authorizing  and  direct- 
ing the  treasury  to  make  such  payments.  Many  car- 
riers have  already  found  themselves  unable  even  to 
meet  operating  exepenses,  i.e.;  bills  of  supply  and  mate- 
rial manufacturers.  The  government  owes  the  Penn- 
sylvania system  more  than  $40,000,000,  and  the  rail- 
road as  a  result  cannot  pay  a  large  number  of  its  bills 
covering  materials  for  current  use.  Another  road  has 
over  $20,000,000  withheld.  The  falling  off  of  traffic 
and  the  consequent  reduction  of  net  earnings — only  3..') 
per  cent  of  the  valuation,  as  indicated  by  the  November 
figures  of  Class  1  roads — have  increased  the  strain  on 
the  carriers'  credit,  so  that  not  only  the  railroads  suf- 
fer, but  also  their  creditors  and  the  banks  that  have 
had  to  assist  in  carrying  the  burden.  The  construction 
industry  has  a  direct  interest  in  the  situation  for  no 
large  sums  for  construction  work  (capital  account) 
can  become  available  until  the  credit  of  the  roads  is 
improved  by  their  ability  to  pay  accounts  already  over- 
due. The  effect  of  the  Treasury  Department's  ruling 
against  making  partial  payments  on  account,  however 
necessary  from  the  legal  viewpoint  has  been  to  embargo 
railroad  credit.  It  is  hoped  that  there  will  be  speedy 
relief  through  early  passage  of  the  pending  bill. 

A.  G.  C.  Meeting 

UNTIL  the  war  showed  the  necessity  for  a  nation- 
wide organization  of  contractors  there  was  not 
the  whole  year  through  a  meeting  of  the  contracting 
branch  of  the  construction  industry  that  was  comparable 
to  the  place  which  the  annual  meeting  of  the  American 
Society  of  Civil  Engineers  holds  in  the  engineering 
branch  of  the  field.  Merely  to  mention  the  matter  is 
sufficient  to  indicate  that  that  was  a  deplorable  condi- 
tion. The  Associated  General  Contractors  are  but  two 
years  old.  The  organization  has  subordinate  member 
bodies— consisting  of  associations  of  local  contractors 
— in  some  fifteen  citie.s,  one  of  them  in  Canada.  It 
has  divisions  devoted  to  the  problems  of  contractors 
specializing  in  building,  highway,  railroad  and  public- 
works  construction.  It  is  functioning  vigorously.  Com- 
mittees are  working  on  the  standardization  of  practices; 
others  are  concerned  with  the  major  problems  of  con- 
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struction  organizations.  Obviously,  the  scope  of  such 
an  association  is  broad.  There  are  difficult  problems 
in  connection  with  labor,  with  materials,  with  trans- 
portation, with  finance,  while  legislation  requires  dose 
watching.  All  of  these  things  are  included  in  the  vision 
of  the  organization.  It  should  in  a  few  years  produce 
results  in  the  contractingibranch  of  the  construction  in- 
dustry that  will  compare  favorably  with  the  organized 
work  in  the  engineering  branch.  Furthermore,  it  af- 
fords an  agency  through  which  important  co-operative 
work  can  be  done.  The  New  Orleans  Convention  next 
week  should  mark  a  further  important  step  in  its  work 
of  getting  settled  to  its  important  tasks. 

Emergency  Service 

RESISTANCE  to  the  impact  of  a  train  wreck  such 
as  displayed  by  the  Georges  Creek  bridge,  whose 
repair  is  described  in  this  issue,  is  not  often  called  upon, 
yet  its  value  is  obvious.  In  fact,  such  resistance  is  ex- 
pected of  a  bridge.  Failure  of  a  bridge  under  a  wreck 
will  cause  engineer  as  well  as  layman  to  think  that  the 
structure  was  not  quite  all  that  it  should  have  been. 
Consciously  or  unconsciously,  we  do  demand  of  bridges 
that  they  be  sturdy  enough  to  resist  abnormal  attack  of 
this  kind;  a  fair-weather  bridge  is  not  enough  for  the 
needs  of  railroad  sei-vice.  While  bridge  design  does 
not  have  emergency  service  in  view,  yet  specifications 
that  do  not  produce  structures  with  adequate  resistance 
to  such  service  will  fail  of  proper  effect.  It  may  well 
appear  surprising  that  existing  bridges  do  possess  this 
extra  strength  and  sturdiness,  sinc6  designers  do  not 
take  account  of  possible  emergencies  nor  do  current 
specifications  and  standards  of  design  make  allowance 
for  them.  Where  does  the  extra  resistance  reside? 
Partly,  no  doubt,  in  the  safety  margin!  but  if  this 
were  the  sole  or  even  the  most  important  source  of 
robustness  or  "toughness"  of  a  bridge,  then  equal  re- 
sistance should  be  expected  from  different  types  of 
structure,  which  is  against  all  practical  experience.  The 
designer's  instinctive  foresight  and  seasoned  judgment 
are  decisive  factors  in  making  a  structure  stui-dy.  In 
the  end,  however,  these  factors  must  be  translated  into 
more  concrete  terms  and  suitable  principles  incorpo- 
rated in  our  standards  of  practice.  Present  specifica- 
tions and  standards  are  immature,  in  so  far  as  they  do 
not  specifically  assure  resistance  to  emergency  attack. 
Indeed,  if  the  short  paneling  and  the  stubby  proportion- 
ing of  the  members  of  the  bridge  in  question  contributed 
to  its  surviving  the  violent  battering  it  received,  then 
recent  specifications  tend  away  from  a  desirable  type, 
since  they  give  preference  to  designs  with  low  secondary 
stress  ratios  and  therefore  discourage  the  use  of  a  de- 
sign such  as  represented  by  this  structure.  Both  the 
requirements  of  emergency  service  and  those  of  normal 
service  demand  consideration  in  fixing  standards  of 
practice,  and  in  some  instances  the  former  may  claim 
controlling  weight. 

A  Reconnoissance  Only 

TOO  LARGE  a  subject  for  a  single  evening  made 
the  discussion  before  the  New  York  Section  of  the 
American  Society  of  Civil  Engineers  on  Jan.  13  no  more 
than  a  reconnoissance  of  "Water  Supply  and  Sanitation 
in  the  Metropolitan  District,  Including  Sewage  and  the 
Disposal  of  Solid  Wastes  Such  as  Garbage,  Ashes  and 
Snow."  (See  p.  104.)  Perhaps  only  a  reconnoissance 
was  intended,  but  if  so  should  not  the  usual  more  de- 


tailed survey  follow,   especially  in  the  fields  of  waste 
disposal? 

Dr.  Soper — perhaps  as  an  exaggeration  to  challenge 
discussion — virtually  accused  engineers  of  having  failed 
to  do  their  duty  in  sewage  disposal  and  of  having  left 
the  disposal  of  garbage  and  other  solid  wastes  a  virgin 
field.  The  subsequent  discussion,  especially  that  of 
Messrs.  Hazen,  Whipple  and  Fetherston,  went  far 
toward  clearing  engineers  of  the  charge  of  neglect  in 
these  fields.  Certainly  engineers  have  responded  when 
they  have  been  given  a  chance  to  solve  any  or  all  of 
the  various  sewage  and  waste  disposal  problems,  class- 
ing each — as  has  also  the  public  to  a  large  extent — 
according  to  its  vital  importance  and  its  relative  claim 
upon  limited  available  municipal  funds.  Lack  of  time 
and  the  minor  position  of  garbage  disposal  on  the  pro- 
gram were  perhaps  responsible  for  the  fact  that  the 
previously  uninformed  person  who  attended  the  meet- 
ing must  have  left  the  hall  with  no  conception  of  the 
vast  amount  of  solid  engineering  work  that  has  been 
done  in  the  fields  of  garbage  incineration,  reduction  and 
hog  feeding,  both  in  the  Metropolitan  district  and  else- 
where ;  nor  of  the  fact  that  today  the  garbage  of  nearly 
all  the  large  cities  and  many  small  ones  is  being  utilized 
by  reduction  or  feeding;  nor  of  the  blundering  way  in 
which  New  York  City  has  been  handling  garbage  dis- 
posal for  the  past  three  years — because  it  has  cut  loose 
from  common  sense  and  good  engineering  and  has  been 
led  nowhere  by  will  o'  the  wisp  inventors  and  promoters. 

To  devote  an  evening  to  sanitary  problems  in  the 
Metropolitan  district  and  not  bring  out  such  facts  at 
a  time  when  New  York  City  seems  ready  to  plunge  into 
almost  any  untried  method  of  garbage  and  refuse  dis- 
posal shows  how  much  too  large  for  a  single  evening 
was  the  topic  discussed  on  Jan.  13.  For  the  present 
the  larger  questions  of  water  supply  in  the  Metropoli- 
tan district  are  either  solved  or  else  in  competent  hands ; 
sewage  disposal  for  the  most  part  can  wait,  if  need 
be;  but  garbage  and  refuse  disposal,  more  especially 
in  New  York  City,  needs  to  be  put  back  in  the  hands 
of  engineers  competent  to  handle  it — not  because  of 
any  great  menace  to  health  but  as  a  matter  of  efficiency. 


The  Uniform  Vehicle  Law  Conference 

THE  National  Conference  on  Highway  Traffic  Regu- 
lations labored  for  three  days  at  Washington  last 
week  and  brought  forth  a  set  of  "general  prin- 
ciples." In  their  avoidance  of  specific  statement  they 
closely  resemble  the  usual  political  platform  planks 
which  "commend"  and  "deplore"  in  a  flood  of  generalities 
without  binding  canditates  to  any  real  definite  per- 
formance. Too  much  stress,  therefore,  should  not  be 
placed  upon  the  approval  of  the  general  principles  of  a 
uniform  vehicle  law.  That  action  means  merely  that 
agreement  could  not  be  reached  on  the  definite  form 
of  bill  which  had  been  prepared. 

It  was  a  good  deal  to  expect  that  such  diversified 
bodies  as  state  highway  departments,  automobile  or- 
ganizations, police  departments,  electric  railways,  agri- 
cultural equipment  associations,  trailer  manufacturers, 
insurance  companies  and  others  could,  in  a  three-day 
session,  unite  in  their  approval  of  a  specific  form  of 
law.  The  discussion  showed  that  the  demands  of 
three  powerful  groups — the  highway,  the  automobile 
and  the  agricultural  bodies — would  have  to  be  reconciled 
before  general  indorsement  could  be  secured. 
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As  a  matter  of  fact,  the  work  proposed  for  the  con- 
ference had,  in  large  part,  been  done  before.  Last  year 
a  joint  committee,  representing  state-highway  and 
motor-vehicle  organizations,  drafted  a  uniform  vehicle 
law,  of  which  between  30,000  and  40,000  copies  have 
already  been  distributed  to  state  legislatures,  chambers 
of  commerce  and  other  civic  and  public  bodies.  This 
joint  committee  practically  agreed  on  all  of  the  provi- 
sions except  the  gross  weight  of  vehicles,  including 
loads,  and  the  point  at  which  the  width  of  tire  should 
be  measured.  The  uniform  law  which  that  committee 
prepared  was  designed  to  cover  the  field  in  a  workable 
and  practical  manner  and  has  been  of  considerable  value 
as  a  guide  for  legislation. 

What  then  was  the  reason  for  the  Washington  con- 
ference? While  somewhat  more  voluminous  the  model 
law  submitted  at  Washington  is  substantially  a  repe- 
tition of  the  joint  committee's  law.  On  the  vital  ques- 
tions of  weight,  size,  speed  and  license  fees  the  con- 
ference draft  added  nothing  new. 

In  the  corridors  one  heard  frequent  inquiries  re- 
garding the  motives  of  the  conference  and  references 
to  the  danger  of  taking  action  which  might  be  con- 
strued as  an  attempt  to  make  compulsorj'  by  legislative 
act  the  use  of  certain  patented  automobile  accessories. 
In  the  joint  committee's  proposed  law  arm  signals  only 
are  prescribed  for  operators  intending  to  turn  or  stop 
their  machines.  The  Washington  draft  provided  that 
such  signals  "shall  be  given  either  by  the  use  of  the 
hand  and  arm  or  by  use  of  a  mechanical  or  electrical 
device."  This  section  was  not  reached  in  the  discus- 
sion of  the  Washington  measure,  but  an  amendment 
was  proposed  providing  specifically  for  the  use  of  il- 
luminated number  plates  on  motor  vehicles. 

There  was  a  well-defined  feeling  that  the  meeting  was 
a  "rump  convention,"  an  attempt  by  Western  inter- 
ests to  "jump"  a  claim  already  staked  out  by  the  joint 
committee  previously  referred  to.  It  is  true  that  thirty 
national  and  regional  organizations  were  represented 
at  last  week's  conference,  but  one  could  not  escape  the 
impression  that  some  of  them  were  present  chiefly  to 
watch  what  the  other  fellow  was  doing,  rather  than 
to  unite  in  an  effort  to  produce  a  new  uniform  vehicle 
law.  Certainly  it  is  significant  that  the  committee  on 
futui-e  activities  brought  in  a  report  objecting  to  the 
creation  of  any  new  organization  to  continue  the  work 
of  the  conference  and  recommending  that  the  confer- 
ence should  adjourn  without  provision  for  future  meet- 
ings. This  action  probably  disposes  of  the  "National 
Conference  on  Highway  Traffic  Regulations"  once  and 
for  all— which  is  just  what  we  believe  should  have  been 
done  with  it. 

The  Antioch  Flan 

THE  Antioch  Plan,  set  forth  in  thi.s  is.sue  by  its 
originator,  Arthur  E.  Morgan,  chief  engineer  of  the 
Miami  Conservancy  District  and  president  also  of 
Antioch  College,  is  certain  to  attract  much  attention 
in  educational  circles.  Not  only  does  it  undertake  to 
train  for  admini.stration  and  proprietorship  in  the  small 
college,  but  it  challenge.-*  the  theory  upon  which  the 
small  college  is,  as  a  rule,  conducted.  To  the  u.sual 
liberal-arts  curriculum  he  opposes  studie.s  with  the 
aim  of  preparing  for  a  definite  place  in  life;  to  the 
multiudinous  courses  of  most  small  colleges  he  opposes 
a  few  courses,  all  contributing  to  a  specialized  prod- 


uct. The  plan  includes  engineering  courses,  and  there- 
fore will  interest  engineers.  Moreover,  it  was  proposed 
by  an  engineer  after  making  what  may  be  termed  an 
engineering  analysis. 

Much  interest  has  been  displayed  in  recent  years  in 
courses  in  business,  in  administration,  and  in  admin- 
istrative engineering.  The  Antioch  scheme  differs 
from  these  in  that  it  proposes  not  merely  to  tell  its 
students  about  proper  methods  of  management  and  ad- 
ministration, but  by  the  content  and  spirit  of  the 
courses,  supported  by  co-operative  work  in  industries, 
give  them  the  confidence  and  poise  necessary  for  ad- 
ministration and  proprietorship.  The  theories  of  the 
two  kinds  of  courses  are  radically  different. 

But  it  is  not  merely  in  attempting  to  prepare  for 
administration  and  proprietorship  that  Mr.  Morgan's 
plan  opposes  the  educational  ideas  of  the  day.  It  chal- 
lenges the  theory  that  the  small  college  should  be  an 
epitome  of  the  large  institutions.  Save  for  the  small 
colleges  under  strong  religious  control,  notably  those 
under  Catholic  auspices,  they  try  to  pattern  after  the 
universities.  Their  courses  run  the  whole  gamut  of 
liberal-arts  education.  In  opposition  to  this  practice 
Antioch  proposes  to  specialize. 

To  our  mind  the  theory  underlying  the  specialization 
plea  is  sound,  while  the  analogy  drawn  between  the  fac- 
tory and  the  college  stimulates  the  sort  of  analysis  that 
throws  into  relief  the  reasons  for  difliculties  of  the 
small  college.  Further  analyses  of  this  sort  would  prob- 
ably introduce  much  differentiation  in  the  courses  of 
the  smaller  institutions. 

To  the  engineer  the  challenge  that  the  Antioch  plan 
gives  to  present  methods  of  engineering  education  is 
no  less  interesting  than  the  broader  challenge  put  to 
the  educator.  Mr.  Morgan's  engineering  courses  in- 
volve a  new  conception  of  the  training  of  the  engineer. 
They  assume  that  there  is  a  demand  for  men  who  need 
not  have  the  capacity  to  design  the  most  intricate  struc- 
tures nor  to  conduct  research  work,  but  who  have  a 
reasonable  acquaintance  with  the  methods  and  theorie.s 
of  engineering,  combined  with  the  point  of  view  of  the 
administrator.  To  some  extent  this  concept  is  found 
in  the  courses  in  administrative  engineering  at  the 
larger  technical  schools,  but  Antioch  carries  its  think- 
ing to  a  practical  conclusion — by  combining  theoretical 
and  practical  work  in  engineering  and  business. 

Contrast  to  present  methods  of  teaching  engineering 
is  further  emphasized  by  Mr.  Morgan's  description  of 
the  students  of  the  larger  universities  as  a  mass  prod- 
uct. Certainly  mass-production  methods  are  used.  The 
courses  are  designed  to  produce  a  certain  finished  ideal, 
to  be  turned  out  at  the  end  of  a  four-year  course,  neg- 
lecting entirely  what  may  be  the  proper  equipment  for 
those  who  will  leave  at  the  end  of  the  first,  of  the 
second,  or  of  the  third  year.  Under  the  mass-produc- 
tion plan  the  needs  only  of  those  who  are  certain  to  be 
graduated  can  be  considered. 

To  the  term  "mass  product"  there  will,  of  course,  be 
objection.  That  Mr.  Morgan  expects.  In  fact,  the 
whole  purpose  of  his  article  is  to  put  the  new  idea 
before  engineers  and  engineering  teachers,  to  the  end 
that  the  reactions  may  be  helpful  in  producing  at 
Antioch  a  solid  contribution  to  American  educational 
methods.  Challenges  to  present  theories  and  practices, 
particularly  when  backed  by  remedial  proposals,  always 
have,  if  di.scussed  with  open  minds,  a  beneficial  effect. 
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Repairing  a  Railway  Bridge  Damaged  by  Train  Wreck 

Span  Shifted  Longitudinally  by  Impact  of  Derailed  Train  and  Many  Members  Damaged  so  as  to  Require 
Replacement  or  Straightening — Work  Done  Under  Traffic — Distorted  End  Post  Straightened  with  Jacks 

By  Clyde  B.  Pyle 

Engineer,    McClintie-Marshall    Co.,    Pittsburgh 


DERAILMENT  of  the  locomotive  of  a  loaded  coal 
train  last  August  resulted  in  serious  damage  to  the 
floor  system  and  trusses  of  two  150-ft.  double-track 
through  riveted  spans  at  Georges  Creek  Junction,  near 
Cumberland,  Md.  The  train,  loaded  with  coal,  was  com- 
ing east  and  by  some  unknown  cause  had  acquired  a  high 
speed  on  the  down  grade  approaching  the  bridge.  The 
locomotive  war  derailed  at  a  frog  just  beyond  the  bridge 
and  the  cars  piled  up  behind  it.  About  35  cars  lodged 
on  the  bridge,  as  shown  by  the  view  Fig.  1.     They  did 


PIG.  1.     LOADED  STEEL  COAL  CARS  PILED  tP  ON  TWO  150-FOOT  BRIDGE  SPANS 

most  damage  to  the  south  truss  and  floor  of  the  near 
span,  leaving  the  north  trusses  so  little  damaged  that 
it  was  considered  and  proved  to  be  safe  for  trains  to  run 
on  the  westbound  track  after  the  wreckage  had  been 
removed.  Subsequently  the  damaged  parts  had  to  be 
replaced  or  repaired,  under  traffic ;  the  methods  of  doing 
this  work  are  briefly  described  in  the  present  article. 

The  effect  of  the  wreck  on  the  floor  and  stringers  may 
be  judged  from  the  view  Fig.  2.  The  two  main  end 
hangers  and  one  post  at  center  were  cut  entirely  off  and 
the  other  post  at  center  was  held  by  only  one  leg  of  one 
angle.  The  diagonals  and  sub-members  were  badly  dam- 
aged. All  web  members  of  the  one  truss  except  the 
upper  part  of  the  two  middle  diagonals  were  in  'uch 
conditiqn  as  to  require  replacing. 


The  stringers  and  the  upper  half  of  the  floor  beams 
were  badly  twisted  and  bent.  Most  of  the  stringers  had 
to  be  renewed ;  a  few  merely  had  the  top  flange  angles  re- 
newed. In  all  floor  beams  the  top  flanges  were  renewed, 
and  in  most  cases  also  the  top  half  of  the  floor-beam 
web,  from  stringer  of  the  westbound  track  to  the  south 
truss,  was  replaced  by  a  new  web  section  and  the  neces- 
sary splice  plates. 

The  force  of  the  train  against  the  floor  beams  was  so 
great  as  to  move  the  span  longitudinally  about  6  in., 
against  the  adjacent  span. 
The  brackets  carrying  the 
track  outside  of  the  end  floor 
beams  came  into  contact  with 
such  force  as  to  buckle  them. 
The  bottom  chord  of  the  south 
truss  moved  about  2  in.  more 
than  the  north  truss  of  the 
same  span,  but  the  top  lateral 
system,  retarding  the  move- 
ment of  the  top  chord,  dis- 
torted the  outlines  of  the 
truss.  The  bending  of  the 
web  members  further  dis- 
torted the  chords,  thereby 
changing  the  camber  of  the 
lower  chord.  Near  one  end  it 
was  about  1  in.  low  and  near 
the  other  end  about  1  in.  high. 
One  hip  was  lowered  and  the 
other  raised. 

The  distortion  of  the  truss 
made  replacement  of  members 
a     rather    complex    problem. 
When  the  two  new  posts  and 
new  end  hangers  were  put  in 
place,  they  were  connected  at 
both  top  and  bottom,  but  the 
diagonals   were    connected    to 
the  upper  chord  only,  until  the 
truss  should  be  brought  back 
to    shape.      The   camber   was 
made  nearly  correct  by  wedg- 
ing the  lower  chord  on  a  few 
bents  of  falsework  (Fig.  3),  but  it  was  found  impossible 
by  several  wedge  jacks  to  bring  it  back  to  what  it  had 
been  originally.    The  truss  was  then  jacked  back  long-i-- 
tudinally  about  2  in.,  v.-hich  brought  it  into  correct  posi- 
tion relative  to  the  other  truss;  this  made  the  cambei- 
practically  correct.     The  holes  in  each  of  the  diagonal 
connections  now  mismatched  those  in  the  gusset  plates 
by  i  in.,  but  driving  about  eight  driftpins  in  each  point 
simultaneously  brought  the  holes  to  match  and  the  truss 
proved  to  be  back  to  its  original  shape.     ' 

Before  this  work  on  the  diagonals,  it  was  found. in 
placing  one  of  the  middle  posts  that  the  chords  were  too 
close  together  to  make  the  holes.  Two  12  x  12-in. 
timbers  with  60-ton  hydraulic  jacks  were  placed  between 
the  chords,  and  the  falsework  under  the  floor  beam  (this 
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FIG.  3.     REPAIR  ALMOST  COMPLETED  :  FALSEWORK 
IN  PLACE 

end  of  the  floor  beam  being  connected  to  the  lower 
chord  only)  was  lowered  to  clear  the  chord.  With  a 
considerable  load,  probably  80  tons,  on  both  jacks,  the 
rivet  holes  did  not  match  well  enough  to  allow  pinning 
them.  Then  a  locomotive  was  brought  on  the  floor  beam, 
and  the  holes  came  to  match.  It  is  rather  remarkable 
that  the  floor  beam  with  one  end  connected  only  to  the 
chord,  and  with  a  heavy  load  at  this  end,  would  carry 
a  locomotive. 

It  may  be  interesting  to  note  that  the  original  truss, 
built  by  the  company  with  which  the  writer  was  con- 
nected, which  also  carried  out  the  repairs,  was  assem- 
bled and  reamed  before  shipment.  Therefore  there  was 
some  doubt  as  to  how  the  new  web  members  should  be 
fabricated  to  assure  enough  leeway  in  adjusting  the  rivet 
holes  in  the  field  and  yet  not  delay  erection,  as  it  was 
desired  to  replace  each  member  between  trains.  The 
longest  interval  available,  two  hours,  would  give  far  too 
little  time  to  place  the  members  with  small  holes  and  U> 
ream,  pin  and  bolt  without  delaying  traffic.  It  was 
therefore  decided  to  punch  the  holes  \\\  in.  (for  J-in. 
rivets)  and  simply  run  a  i.'-in.  reamer  into  them  to  clear 
tfway  the  bad  metal.  This  plan  of  reaming  to  full  size 
fn  the  shop  proved  successful  in  that  about  80  per  cent 

of  the  holes  matched 
the  old  holes  almost 
tierfectly,  and  none 
mismatched  by  over 
i-inch.  Straightening 
the  end  batter  post 
'(Fig.  4)  under  traflic 
and  without  falsework 
was  done  by  means  of 
a  jacking  rig,  shown 
in  Fig.  5.  Old  24-in. 
plate, girders  with  6  x 
6  X  .'-in.  flange  angles, 
to  which  were  fitted 
cover  plates  made 
from  old  stringer 
webs,  were  held  by 
four  2-in.  bolts  and 
field-made  channel 
yokes.  Small  .screw 
jacks  and  a  GO-lon  hy- 
draulic jack  were  used 
to  do  the  straighten- 
ing..  Long  bends  came 
out  rather  easily  with 
TIG.  4.    BENT  END  PO.ST  about    a    half    dozen 


screw  jacks,  each-of  about  two  tons  capacity.  Burning 
nut  the  outstanding  legs  of  the  post  angle,  bolting  on 
temporary  straps  as  in  Fig.  5,  and  using  the  60-ton  jack, 
made  it  possible  to  take  out  the  shorter  bends  readily. 
A  hea\'y  diaphragm  was  put  in  the  center  of  the  member, 
running  from  the  lower  batten  plate  to  the  upper  end  of 
the  sub-hanger.  After  this  diaphragm  was  well  ■'olted 
and  pinned,  the  comer  angles  were  replaced  one  at  a 
time  by  the  new  ones. 

In  cutting  apart  the  old  steel,  the  surfaces  riveted  in 
contact  in  the  shop  were  found  to  be  clean  close  to  the 
rivet  holes,  but  farther  away  about  two-thirds  rusted 
and  one-third  covered  with  shop  paint  or  the  dust  result- 
ing from  burning  the  paint  by  the  rivets.    The  rust  was 
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vei-y  slight,  although  the  bridge  has  been  in  place  about 
(en  years.  The  field  connections  were  free  from  rust 
around  the  rivet  holes  where  there  was  perfect  contact, 
but  the  balance  of  the  surface  was  almost  entirely  cov- 
ered with  very  slight  rust ;  here  and  there  was  an  indi- 
cation of  paint.  This  rust  was  very  slight,  and  was  not 
more  than  that  of  th».  mill  scale.  There  was  no  evidence 
anywhere  of  continuou..  rusting,  pitting  or  damage  or 
danger  of  increase  of  nist  beyond  a  mere  film.  As  a 
matter  of  interest  it  might  be  stated  that  bridges  of  30 
to  35  years'  service  on  the  Southern  R.v.  taken  out  under 
the  writer's  direction  showed  about  the  same  rust  con- 
ditions as  on  this  bridge.  It  is  evidently  cau.sed  by  rain 
before  the  field  paint  is  applied,  and  becomes  no  wor.Kc 
because  the  moisture  is  eliminated  by  filling  the  cracks 
and  crevices  with  field  paint.  This  seems  to  confirm  the 
belief  of  some  engineers  that  painting  of  field  splices 
is  unnecessary. 

Straightening  of  steel  in  place  proved  to  be  work  of 
decidedly  different  character  under  different  conditions. 
Where  the  bend  was  so  slight  that  the  steel  was  not 
actually  stretched  it  was  readily  jacked  straight  or  bent 
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FIG.  5.     STRAIGHTENING  THE  DAMAGED  BATTER  POST 

by  heavj'  mauls  or  a  rail  ram.  If  the  steel  was  heavy, 
J  in.  thick  or  over,  and  was  bent  so  as  to  be  stretched, 
it  could  not  be  straightened  even  after  heating 
moderately  with  an  oil  torch.  When  the  attempt  was 
Tiade  to  straighten  an  angle  by  heavy  forcing,  it  was 
dpt  to  bend  as  a  whole  in  the  perpendicular  direction, 
so  that  it  was  necessary  to  replace  everything  that  was 
bent  far  enourh  to  cause  perceptible  stretch. 


Combating  Increase  oi  Fire  Hazards 

Fire  protection  men  were  aroused  recsntly  by  the 
publication  of  a  series  of  articles  in  a  popular  woman'3 
magazine  on  home  dry  cleaning,  in  which  the  use  of  gas- 
oline was  recommended  and  discussed  in  a  way  that 
threatened  to  result  in  greatly  increased  fire  hazar  1 
throughout  the  country.  To  counteract  the  possibl.; 
.'larmful  effect  of  these  articles,  W.  E.  Mallalieu,  presi- 
dent of  the  National  Fire  Protection  Association,  has 
prepared  an  article  on  the  hazard  of  dry  cleaning  in 
the  home,  which  is  to  be  published  shortly  in  the  samo 
magazine  and  is  expected  to  draw  general  public  atten- 
tion to  the  danger.-  attendant  on  the  free  use  and  stor 
age  of  gasoline  in  dwellings.  A  somewhat  similar  n- 
crease  of  the  home  fire  hazard  was  threatened  by  the 
action  of  another  periodical  in  offering  as  a  premium 
^0  boys  for  obtaining  new  subscribers  a  home  moving 
picture  machine,  which  would  bring  nitrocellulose  mo- 
tion-picture films  into  the  home  without  the  safeguards 
prescribed  for  film  theaters.  Protest  was  made  to  t!:c 
journal  by  the  National  Fire  Protection  Association, 
and  as  a  result  the  journal  has  withdrawn  the  moving- 
picture'  machine  from  its  premium  list. 


Trend  of  Highway  Development 
— A  Survey 


Pennsylvania's  Practice 

THIS  IS  THE  ELEVENTH  of  a  Series  of  articles  on  high- 
way practice.  It  discusses  chiefly  the  policies  of 
proceeding  with  paved  road  construction  despite  market 
prices,  of  creating  permanent  organization  for  highway 
service  and  of  nuaintenance  to  serve  year-round  traffic 
The  twelfth  and  last  article  of  the  series  icill  appear 
in  next  iveek's  issue. — EDITOR. 

PAVED  highway  construction  was  pushed  to  the  limit 
of  possible  production  in  Pennyslvania  in  1920. 
Prices  were  not  permitted  to  curtail  the  mileage  placed 
under  contract  if  a  traffic  need  for  paved  road  was 
evident.  With  681  miles  of  construction  brought  for- 
ward from  1919,  contracts  were  let  for  346  additional 
miles  of  pavement,  making  a  total  of  1,027  miles  under 
contract.  Of  the  mileage  under  contract  420  miles  were 
completed.  Both  the  contract  mileage  and  the  completed 
mileage  are  the  greatest  recorded  for  any  state. 

Development  Policy 

A  study  of  highway  practice  in  Pennsylvania  indi- 
cates the  following  process  of  thinking  prevailed :  Need 
is  superior  to  cost;  if  a  highway  is  needed,  go  into  the 
market  and  buy  that  highway.  Need  is  measured  in 
commodity  units  and  cost  must  be  measured  by  the 
same  units.  So  long  as  paved  roads  cost  no  more  in 
commodity  units,  bushels  of  wheat  or  tons  of  iron,  in 
post-war  than  in  pre-war  times,  their  construction  is 
warranted.  With  funds  provided  by  bond  issues,  con- 
struction of  none  but  highly  improved  roads,  promising 
a  life  as  great  as  the  life  of  the  bonds,  is  justified. 
With  these  fundamentals  esablished,  the  logical  policy 
is  to  plan  a  system,  keep  to  that  system  and  build  as 
rapidly  as  possible.  For  construction,  the  first  require- 
ment is  complete  elimination  of  political  interference 
with  business  administration.  The  next  step  is  organi- 
zation; build  up  an  organization  as  does  a  great  manu- 
facturing industrj'  or  a  great  railway  company. 

Warrant  for  the  policy  followed  last  year,  of  paving 
the  greatest  mileage  practicable,  is  found  in  the  need 
for  paved  roads.  Briefly,  this  need,  at  least  for  the 
main  traffic  routes  of  the  state,  was  valued  at  more  than 
the  market  price.  This  was  a  valuation  which  most 
other  road-building  stales  refused  to  accept.  Therefore, 
Pennsylvania  was  virtually  alone  in  1920  in  freely 
undertaking  contracts  for  highways  of  the  first  class. 
Attack  or  defense  of  this  policy  is  not  in  order  at  this 
time,  but  the  policy  has  to  be  noted  as  one  of  the  facts 
which  stand  out  in  the  trend  of  highway  development. 

Construction  Aids 

A  policy  of  service  to  tne  contractor  accounted  in 
large  measure  for  the  volume  of '  work  done.  This 
service  was  rendered  first  through  the  testing  labora- 
tory, which  prospected  local  sources  of  materials  and 
advised  the  contractor  on  their  utilization.  A  service  of 
more  immediate  value,  however,  was  in  securing  trans- 
portation. Both  aids  were  developed  to  a  higher  degree 
of  perfection  than  is  customary. 

Materials  investigations,  although  only  one  of  the 
duties  of  th3  tssting  laboratory,  are  conducted  with  the 
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most  careful  attention  co  their  practical  usefulness. 
Locations  and  extent  cf  deposits  and  their  suitability 
for  road  construction  are  determined  closely,  but  the 
survey  goes  farther  and  determines  all  the  local  condi- 
tions which  affect  pit  or  quarry  development  and  trans- 
portation of  the  product.  Neither  the  quantity  nor  the 
continuance  of  quality  is  guaranteed  and  the  contractor 
is  expected  to  determine  himself  all  facts  affecting  de- 
velopment, equipment  and  transportation,  but  the 
records  of  the  laboratory  investigations  are  open  to  him 
as  are  the  opinion  and  advice  of  the  laboratory  engi- 
neers. 

Transportation  of  construction  materials  for  high- 
ways was  last  year  about  75  per  cent  efficient;  about 
three-quarters  of  the  required  service  was  provided. 
Two  circumstances  aided  in  this  accomplishment.  One 
is  that  practically  all  of  the  road  materials  can  be  pro- 
vided by  intrastate  hauls.  The  other  is  that  about  50 
per  cent  of  the  service  required  can  be  provided  by  a 
single  railway  company,  which  has  adopted  the  broad 
policy  of  actively  assisting  highway  improvement.  All 
traffic,  nearly,  being  intrastate,  car  orders  for  road 
materials  were  secui-ed  through  the  Public  Service  Com- 
mission as  described  in  Engineering  Nctvs-Record,  Sept. 
23,  1920,  p.  612. 

Organization  Highly  Developed 

Co-ordination  of  transportation  service  with  the  re- 
quirements of  many  scattered  construction  operations 
was  effected  by  the  traffic  officials  of  the  highway  de- 
partment. This  was  quite  as  important  a  factor  in  the 
success  of  the  service  rendered  as  were  car  orders  and 
the  disposition  of  the  railways  to  help.  It  was  made 
possible  by  that  thoroughness  of  organization  which 
characterizes  the  Pennsylvania  highway  department. 

Particulars  of  the  organization  of  the  department 
cannot  be  given  here.  It  has  been  built  up  on  the 
assumption  that  highway  service  is  a  continuing  busi- 
ness of  great  size  which  will  increase  in  magnitude. 
With  this  conception,  complete  organization  machinery 
is  essential;  administrations  may  change  and  policies 
may  alter,  but  a  working  organization  is  basic.  Policy, 
finance,  research,  design,  construction  and  maintenance 
in  all  their  phases  are  provided  for  in  the  organization 
now  operating. 

This  organization  operates  on  the  theory  that  all 
information  is  open  to  reasonable  inquiry.  Its  records 
are  kept  in  unusual  detail  and  also  in  a  form  which 
permits  essential  facts  to  be  visualized  and  appraised 
quickly.  For  the  latter  purpose  graphs  have  been 
developed  to  present  all  the  main  facts.  They  have 
proved  of  signal  service  in  the  internal  activities  and  in 
presenting  facts  to  the  public. 

Maintenance  is  considered  even  superior  to  construc- 
tion in  importance.  Its  purpose  is  to  keep  the  highway 
structure  as  nearly  as  possible  in  its  original  perfection, 
and  in  usable  condition  the  year  around.  The  fact  that 
snow  removal  has  been  carried  farther  than  elsewhere 
is  an  illustration-of  the  latter  purpose.  A  year's  records 
of  maintenance  operations  show  315  miles  resurfaced, 
1,400  miles  treated  with  bituminous  .surfacing.  4,000 
miles  of  surfaces  kept  in  repair  and  6,175  miles  of  earth 
roads  maintained.  This  program  involved  an  expendi- 
ture of  $7,000,000  and  an  average  organization  of 
4,000  men. 

Preparedness,  system  and  the  development  of  machine 
methods    are    considered    the   essentials    of    successful 


maintenance.  Materials  for  the  succeeding  season's 
work  ai»e  delivered  on  the  highways  in  fall  and  winter. 
Whgn  materials  are  shipped  in  quantities  to  justify  it, 
unloading  plants  are  installed  at  the  sidings.  Motor 
trucks  have  replaced  teams  for  hauling.  Large  crews 
for  spveading  covering  materials  in  bituminous-treat- 
ment operations  have  been  eliminated  by  the  adoption 
of  mechanical  spreaders  hauled  by  small  tractors  and 
trucks,  which  can  also  be  used  for  hauling.  In  earth- 
road  maintenance  fleets  of  tractors,  operate  the  road 
graders.  A  material  reduction  in  the  number  of  riien 
required  .for  maintenance  has  resulted  from  these 
methods. 

Snow  removal  is  considered  an  established  main- 
tenance duty.  Both  removal  proper  and  means  fot 
preventing  drift  formation  are  employed.  The  task  is 
one  of  careful  organization  and  detailed  methods  and 
will  be  described  in  a  future  issue  of  Engineering  News- 
Record. 

.  Research  and  Design 

Only  permanent  construction  is  considered  justified 
on.  main  traffic  routes.  Permanency  of  subgrade  is 
fundamental.  In  the  paved  road  work  of  1920,  over 
45  per  cent  of  the  money  was  expended  in  producing 
permanent  grade..  In  subgrade  design  attention  is 
giy.en  particularly  to  drainage,  soil  capillarity,  compact- 
abitity  of  soil  and  soil  treatment  to  reduce  moisture 
effects.  Designs  are  changed  from  point  to  point  .oil 
each  road,  as  conditions  require.  As  an  example,  the 
standards  of  the  department  indicate  half  a  score  of 
draifiage  ditch  plans  for  regular  use  as  the  conditions 
may  indicate. 

To  assist  in  perfecting  design  the  testing  laboratory 
is  making  a  study  of  cores  taken  from  all  kinds  of 
pavement  in  service.  Where  these  cores  were  removed 
the  pavement  is  kept  open  for  a  study  of  subgrade 
moisture  conditions.  Service  studies  are  given  prefer- 
ence in  all  research  work. 

In  a  word  Pennsylvania's  practice  in  1920  is  based  on 
the  following  assumptions  or  principles:  (1)  The  need 
of  improved  roads  is  superior  to  questions  of  cost; 
(2)  organization  is  a  supreme  necessity  in  highway 
improvement;  (3)  maintenance  is  secondary  to  no  other 
highway  activity. 


Methods  of  Eradicating  Moss  from  Canals 

Seven  ways  of  combatting  moss  and  plant  growth  in 
canal  systems  are  given  in  the  November  Rrrlamation 
Record  (Washington,  D.  C.)  by  George  E.  Stratton, 
project  manager.  Milk  River  Project,  U.  S.  Reclama- 
tion Service.  He  queried  several  project  managers  on 
the  subject  and  gives  his  own  experience.  Muddy  water 
seems  to  be  of  doubtful  value.  Hand  methods  work  on 
a  southern  project.  Drying  out  the  canal  and  letting 
the  sun  kill  the  growth  works  when  there  is  time.  Sub- 
marine saws  are  successful  in  some  places  but  not  in 
others  where  the  mo.ss  is  not  stiff  enough  to  be  cut. 
Dragging  with  a  spring-tooth  harrow  is  effective  but 
disturbs  a  soft  canal  bottom.  Dragging  a  chain  is  the 
most  practical  method  u.sed  by  Mr.  Stratton.  About  33 
miles  of  canal  were  dragged  with  a  chain  made  of  U-in. 
reinforcing  bars  with  18-in.  links.  The  cost  was  $9  per 
mile.  A  special  harrow  with  knives  set  at  an  angle  used 
on  one  project  was  abandoned  for  submarine  saws. 
Copper  .sulphate  has  proved  successful  on  concrete-lined 
canals.     It  does  not  work  so  well  in  earth  canals. 
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Water  Supply  and  Sanitation  in  the  Metropolitan  District 
of  New  York  and  New  Jersey 

Discussion  Before  the  New  York  Section  of  the  American  Society  of  Civil  Engineers 
Deals  with  Water  Supply,  Sewerage,  Refuse  Disposal  and  Snow  Removal 


CONTINUING  its  viontkhi  discussions  of  engineering 
problems  that  confront  Netv  York  City  and  its 
nearb]!  neighbors,  the  local  section  of  th^  American  So- 
ciety of  Civil  Engineers  had  for  its  topic  "Water  Sup- 
ply and  Sanitation  in  the  Metropolitan  District,  Includ- 
ing  Sewage  and  the  Disposal  of  Solid  Wastes,  Such  as 
Garbage,  Ashes  and  Snoiv."  President  W.  J.  Wilgus 
outlined  the  program  and  introduced  the  speakers.  The 
opening  address  by  George  A.  Soper  and  those  portions 
of  the  other  addresses  that  dealt  ivith  sewage,  refuse 
and  the  snow  problem  are  abstracted  below.  The  discus- 
sion on  water-supply  will  be  summarized  in  a  later  issue. 
— Editor. 

Opening  Address 

By  George  A.  Soper 

Consulting-  Engineer,   New  York  City 

TO  INSURE  a  sanitary  environment  is  the  paramount 
problem  which  faces  New  Yoi-k  and  its  vicinity  today. 
We  have  now  a  population  of  about  10,000,000  people 
in  a  confused  mass  of  cities,  towns,  villages,  boroughs, 
counties  and  states.  There  should  be  some  system 
of  co-ordinated  government  over  the  great  metropolitan 
population.  There  should  be  definite  systems  of  water 
supply  and  sanitation  devised  and  administered  wjthout 
the  embarrassments  which  now  result  from  the  hundred 
separate  political  parts  into  which  this  territory  is  divided. 
Prom  some  standpoints  it  would  be  an  advantage  if  the 
district  were  to  be  separated  from  the  states  of  New  York 
and  New  Jersey  in  which  they  are  now  located  and  con- 
solidated into  a  separate  state — perhaps  a  free  port. 

Although  water  supplies  may  properly  be  considered 
under  the  head  of  sanitation,  I  submit  that  the  prob- 
lem of  how  we  shall  get  rid  of  our  wastes  is  a  much 
more  pressing  problem  at  the  present  time  than  how 
we  have  procured  our  water.  The  waste  problem  is  com- 
pletely unprovided  for,  while  the  water  supply  as  it  exists 
today  represents  a  high  stage  of  technical  perfection.  We 
have  scores  of  engineers  in  New  York  whose  professional 
careers  have  been  almost  exclusively  devoted  to  out  water 
supplies  and  they  could  talk  about  what  has  been  done 
through  many  long  and  interesting  evenings.  But  there 
is  hardly  one  in  this  great  metropolis  who  has  ever  been 
called  upon  to  devise  a  system  for  the  collection  and  dis- 
posal of  refuse  and  it  is  toward  the  satisfactory  disposal 
of  our  wastes  that  I  think  our  attention  should  be  chiefly 
directed.  What  I  have  to  say,  therefore,  is  largely  on  the 
sanitary  side  of  the  title,  confidently  expecting  that  others 
will  sufficiently  speak  about  the  water. 

A  strange  apathy  seems  to  possess  the  public  vrith 
respect  to  the  conditions  under  which  our  sewage  and 
solid  wastes  are  disposed  of.  We  have  become  indifferent 
to  our  dirt. 

Sanitation:  Making  A  Place  Healthful 

The  usual  definition  of  the  word  "sanitation"  is  the 
science  and  art  of  making  a  place  healthful.  In  its  broad 
sense  it  includes  the  elimination  of  unwholesome  swamps 
and  other  natural  conditions  which  favor  disease.  In  order 
to  confine  this  evening's  discussion  to  a  practical  basis,  I  am 
using  the  word  sanitation  as  though  it  applied  only  to  the 
removal  and  disposal  of  the  waste  products  of  our  munic- 
ipal inhabitants. 

There  is  no  question  but  that  New  York  must  look  for- 
ward to  the  expenditure  of  large  sums  of  money  upon  its 
sewers  as  well  as  upon  the  disposal  of  its  sewage.  Common 
prudence  as  well  as  economy  demanu  i,hat  provision  be  made 
withput  further  delay  for  this  work.     What  is  needed  cannot 


all  be  done  at  once.  The  city  should  adopt  a  program  of 
work  based  upon  carefully  prepared  plans.  All  reconstruc- 
tion should  conform  to  these  plans. 

It  was  officially  estimated  that  in  the  year  1910  the  pop- 
ulation of  the  Metropolitan  District  emptied  into  the  Har- 
lem each  year  the  equivalent  of  12,000,000  tons  of  sewage 
sludge,  having  a  bulk  of  14,000,000  cu.  yd.  It  goes  without 
saying  that  the  amount  of  this  polluting  material  is  increas- 
ing rapidly.  The  volume  of  sewage  being  discharged  into 
the  lower  East  River  was  246,000,000  gal.  a  day  in  1910  anH 
it  was  estimated  that  by  1940  it  would  be  454,000,000  gal. 
The  Harlem  River  was  receiving  99,000,000  gal.  a  day  in 
1910,  and  for  1940  would  receive  253,000,000  gal.  These 
two  arms  of  the  harbor,  called  rivers,  but  neither  of  them 
rivers  but  tidal  straits,  with  about  as  much  water  flowing 
in  one  direction  as  the  other,  have  been  found  to  be  the 
most  seriously  polluted  of  all  the  water  highways  in  the 
Metropolis,  and — a  point  of  considerable  significance — they 
are  at  the  centre  of  our  population.  It  is  impossible  to 
sanitate  them  on  the  easy  principle  of  mere  removal,  for 
if  the  sewage  were  to  be  dumped  somewhere  else  this 
would  only  shift  the  nuisance  from  one  point  to  another. 
Already  there  has  been  too  much  of  this  shifting. 

Realizing  that  the  question  of  sewage  disposal  in  the 
Metropolitan  District  needed  careful  study,  the  State  and 
City  of  New  York  provided  for  a  commission  of  en- 
gineers to  thoroughly  overhaul  this  subject.  That  was 
nearly  fifteen  years  ago.  It  was  hoped  that  New  Jersey 
would  appoint  a  similar  body  and  that  the  two  would 
work  out  the  common  problem  of  properly  protecting  the 
harbor  in  a  spirit  of  neighborly  good-will.  New  Jersey 
did  not  appoint  a  commission;  New  York  went  ahead 
alone. 

The  Metropolitan  Sewerage  Commission  was  composed  of 
four  engineers,  all  Members  of  the  American  Society  of 
Civil  Engineers,  and  one  physician.  It  existed  in  efficient 
form  for  six  years.  Three  large  reports  were  published: 
the  first  set  forth  the  insanitary  conditions  which  the  com- 
mission discovered  to  exist;  the  second  proposed  a  stand- 
ard of  reasonable  cleanness  for  the  Harbor  waters;  the 
third  provided  general  plans  for  the  work  which  it  would 
be  necessary    to  construct  in  order  to  attain  the  standard. 

What  New  York  Should  Do»  With-  Its  Sewage 

Briefly,  the  City  ought  to  construct  main  drainage  works 
consisting  essentially  of  intercepting  sewers,  to  gather  the 
sewage  from  the  present  outfalls  and  carry  it  to  suitable 
points  for  disposal.  For  the  most  part,  the  disposal  work 
would  consist  of  mechanically  operated  screens  and  settling 
basins.  From  these  the  clarified  effluent  would  be  dis- 
charged into  the  Harbor  through  long  outfalls  placed  at  the 
bottom  of  the  deepest  and  most  swiftly  flowing  channel. 

Having  acomplished  what  it  was  created  to  do,  the  Com- 
mission went  out  of  existence.  All  interest  in  the  subject 
seems  to  have  expired  with  it.  The  City  did  not  adopt  the 
recommendation  to  start  the  work  at  once.  New  York  is 
not  improving  its  sewerage  or  sewage  conditions  to  any 
considerable  extent,  but  it  at  least  knows  what  it  ought 
to  do. 

Turning  to  the  third  and  last  divisipn  of  our  subject, 
we  must  take  up  the  second  class-  of  wastes  to  which  I 
referred  some  time  ago  and  sketch  the  way  in  which  this 
question  is  handled.  It  is  not  an  agreeable  task,  for  there 
is  little  that  is  commendatory  about  it. ,  It  is  the  crudest 
and  least  developed  of  all  our  great  sanitary  undertakings. 
It  has  never  been  erected  to  the  dignity  of  an  engineering 
enterprise,  but  has  been  likened  to  a  contracting  business. 
Certainly  contracts  play  an  important  part  in  the  disposal 
of  the  material. 

Ocean  dumping  [the  means  of  disposal  for  the  bulk  of  the 
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garbage  of  New  York  since  the  present  city  administration 
caused  the  shut  down  of  the  new  Staten  Island  reduction 
works — Editor]  cannot  properly  be  called  final  disposition. 
When  the  garbage  of  New  York  is  dumped  even  as  far  as 
fifteen  miles  outside  of  the  farthest  limits  of  the  harbor,  it 
produces  a  nuisance  along  more  than  seventy-five  miles  of 
the  New  York  and  New  Jersey  shore-lines.  The  City  has 
some  incineration  plants  which  burn  small  quantities  of  the 
wastes  which  are  produced  locally. 

From  the  report  of  the  Department  of  Street  Cleaning-, 
for  the  last  year  for  which  a  report  has  been  printed,  it 
appears  that  the  aggregate  quantity  of  materials  collected 
in  1918  were:  ashes,  5,314,315  cu.yd. ;  garbage,  664,432 
cu.  yd.;  rubbish,  3,089,395  cu.  yd.;  or  9,068,142  cu.  yd.  in 
all.  About  one-sixth  of  this  is  collected  by  private  carts 
hired  at  the  expense  of  those  who  produced  the  waste.  The 
largest  item  was  ashes,  the  removal  of  which  from  build- 
ings other  than  private  residences  is  not  compulsory  upon 
the  city. 

Garbage,  Ashes  and  Refuse  of  Over  6,000,000  People 

The  collection  and  disposal  of  solid  wastes  in  New  York 
is  the  function  of  the  Street  Cleaning  Department  so  far  as 
the  Boroughs  of  Manhattan,  Brooklyn  and  the  Bronx  are 
concerned.  In  Queens  and  Richmond  this  work  is  done  under 
the  borough  president.  In  1918  the  department  exercised 
jurisdiction  over  the  solid  wastes  of  a  resident  population 
of  5,377,456  persons  and  of  about  one  million  transient  in- 
habitants. 

The  expenditures  of  the  department  are  largely  for 
labor.  In  the  year  1918,  $6,460,168,  or  about  two-thirds  of 
the  total  cost  of  the  department,  was  for  services.  In  1919 
the  department  spent,  roundly,  $13,000,000.  This  was  about 
5  per  cent  of  the  total  cost  of  the  city  government,  and 
nearly  two  dollars  apiece  foi*  all  the  inhabitants  of  the  city. 
Only  two  departments  cost  more — Education,  and  Police. 
If  we  add  to  the  costs  just  given  the  cost  of  private  scaveng- 
ing, the  expense  incurred  in.  removing  steam  ashes,  and 
trade  wastes,  and  consider  the  cost  of  removal  and  dis- 
posal so  far  as  these  are  accomplished  in  the  rest  of  the 
Metropolitan  District',  the  total  will  amount  to  a  surpris- 
ingly large  figure.  It  is  probably  no  exaggeration  to  say 
that  the  inhabitants  of  :he  Metropolitan  District  spend 
nearly  $20,000,000  a  year  to  get  rid  of  their  wastes,  with- 
out getting  any  return  or  having  their  wastes  properly  dis- 
posed of. 

The  removal  of  snow  from  the  streets  is  done  under  the 
supervision  of  the  Street  Cleaning  Department.  It  is  un- 
satisfactory from  every  standpoint,  not  least  from  the 
standpoint  of  the  department  itself.  The  crux  of  the  diffi- 
culty lies  in  the  uncertainty  and  infrequency  of  the  snow- 
fall. It  appears  to  be  impracticable  to  make  suitable  pro- 
vision for  the  work  beforehand.  A  great  force  of  laborers 
must  be  assembled  at  short  notice  and  the  handling  of  these 
men  with  the  supervisory  staff  which  is  available  involves 
problems  of  administration  which  would  be  exceedingly  diffi- 
cult to  cope  with  under  any  imaginable  circumstances. 

The  snow  is  removed  from  the  most  important  thorough- 
fares. It  is  shoveled  into  piles  and  then  into  carts  and 
wagons,  and  hauled  to  the  waterfront  or  to  some  con- 
venient sewer  for  disposal.  Often  it  becomes  necessary  to 
break  up  the  compact  and  frozen  masses  of  ice  and  snow 
with  pickaxes.  Plows  have  been  used  successfully  to  open 
ways  for  traffic  when  the  snow  is  soft.  Snow-melting  ma- 
chines have  been  repeatedly  experimented  with  without 
success.  Flushing  the  snowy  streets  with  water  has  been 
found    useful    under    some    circumstances. 

A  Field  Awaiting   Development 

There  is  a  general  feeling  that  the  removal  of  solid  waste 
coats  too  much.  The  apparatus  is  obviou.sly  crude  and  thf 
work  inefficient,  speaking  generally  and  without  particular 
reference  to  New  York  or  any  other  municipality.  The  un- 
dertaking is  generally  lacking  in  .spirit  and  in  the  in- 
terest which  attaches  to  successful  enterprises  where  large 
numbers  of  men  are  invulvrd.  In  the  opinion  of  somr.  there 
is  lack  of  system,  of  mrtliod,  of  purpose.  It  has  been 
claimed   that   too  much   dependence   hnn   hprn,  plnnrl   upon 


hand  labor,  and  that  there  is  not  enough  plant  and  equip- 
ment of  a  high  grade  of  efficiency. 

The  subject  of  solid  wastes  is  full  of  possibilities  for 
development.  So  far  as  the  technical  side  is  concerned, 
the  inventor  has  a  virgin  field,  if  the  metaphor  may  be 
pardoned,  in  this  connection.  The  practical  statistician 
could  hardly  wish  a  better  opportuunity  for  the  exercise 
of  his  ingenuity,  in  showing  how  economies  can  be  in- 
troduced. The  expert  administrator  has  an  opportunity  to 
show  how  the  work  can  be  systematized  in  greater  loyalty, 
and  skill  stimulated. 

But  there  is  a  less  promising  side.  A  natural  repugnance 
unquestionably  attaches  to  the  whole  subject  of  waste  dis- 
posal. Looking  into  the  future,  it  is  impossible  to  see  how 
any  great  improvement  can  be  made  in  the  work  of  re- 
moving the  solid  and  liquid  wastes  of  our  houses  and  streets, 
and  disposing  of  them  properly,  so  long  as  the  public  views 
the  subject  with  the  aversion  with  which  it  is  commonly 
regarded. 

The  whole  subject  of  collecting  and  disposing  of  our  solid 
refuse  needs  to  be  taken  carefully  into  consideration.  A  com- 
mission of  qualified  engineers  should  be  appointed,  with  a 
view  to  ascertaining  the  details  of  the  problem  to  be  solved 
and  laying  down  the  fundamentals  of  the  correct  solution, 
it  would  be  easy  to  make  a  list  of  topics  to  which  this  com- 
mission could  give  attention.  If  possible,  the  commission 
should  include  the  whole  of  the  Metropolitan  District  in  its 
scope.    The  results  would  be  of  value  to  the  whole  country. 

The  object  should  be  not  to  find  what  is  wrong,  hut  what 
is  right,  to  make  what  is  good,  better,  and  to  prepare  a  plan 
and  program  of  development  which  will  put  this  city  and 
this  district  upon  a  basis  of  enterprise  and  efficiency  with 
respect  to  sanitation,  such  as  already  exists  in  regard  to  its 
water  supply.  When  this  is  done,  and  not  until  then,  can  we 
call  ourselves  sanitary. 


Other  Discussions 

George  C.  Whipple 

Professor  of  Sanitary  Engineering,  Harvard  University 

IT  MAY  be  that  the  New  York  metropolitan  district  will 
some  day  have  the  twenty  or  thirty  million  people  which 
Dr.  Soper  suggests,  but  I  cannot  help  feeling  that  the  years 
are  not  far  distant  when  its  rate  of  growth  will  materially 
decline  and  when  declining  growth  will  make  the  financial 
problem  one  which  will  overtop  all  others — that  of  sanita- 
tion included.  With  this  future  in  mind  as  more  than  a 
possibility  I  believe  that  whatever  is  done  toward  improv- 
ing present  sanitary  conditions  and  preventing  future  ills 
must  keep  the  cost  of  such  projects  well  to  the  front.  But 
parsimony  is  not  economy  and  preparedness  is  as  necessary 
in  sanitation  as  in  war. 

A  stream  being  gradually  polluted  loses  its  dissolved 
oxygen  little  by  little  until  it  is  almost  gone.  Suddenly  the 
oxygen  disappears  and  almost  overnight  the  stream  changes 
to  a  black  liquid  reeking  with  foul  gases.  This  has  hap- 
pened in  the  past  in  Gowanus  Canal,  Newtown  Creek,  and 
the  Passaic  River.  It  will  happen  in  the  Harlem  River  if 
the  pollution  continues  to  increase  and  no  relief  is  given. 
Will  it  happen  in  the  East  River  and  the  North  River? 
Probably  not,  or  at  least  not  for  a  great  many  years,  except 
perhaps  locally  in  spots. 

The  supply  of  oxygen  brought  into  the  harbor  from  the 
ocean  is  enormous.  The  oxygen  absorbed  by  the  water 
from  the  air  is  very  great,  and  the  law  of  absorption  is  that 
the  greater  the  depletion  the  more  rapid  the  absorption. 
Analyses  and  studies  which  I  have  personally  made  have 
convinced  me  that  the  absorption  of  air  by  the  water  is 
much  greater  than  has  been  often  estimated.  Nevertheless, 
it  is  possible  for' pollution  to  so  press  upon  available  oxygen 
a.i  to  cause  the  critical  limit  to  he  passed.  It  is  thorrfore 
a  matter  of  fundamental  importance  that  the  city  keep 
account  of  the  natural  oxygen  resources  of  its  harbor  water 
by  systematic  analyses  made  at  many  places,  at  different 
depths  and  at  all  seasons,  so  that  future  conditions  can  be 
predicted  with  enough  certainty  to  anticipate  needed  engi- 
neering works.  The  Metropolitan  Sewerage  rommission 
made  n  beginning  of  such  a  study  and  some  work  has  been 


aiMH 


106 


ENGINEERING     NEWS-RECOKD 


Vol.  86.  No.  3 


done  ever  since.    It  is  important  that  this  he  estahlished  on 
a  sound  and  permanent  basis. 

In  spite  of  all  that  may  be  said  as  to  local  nuisances 
around  the  rivers  and  harbors,  and  they  already  exist;  in 
spite  of  the  occasional  oily  films  on  the  harbor  water  which 
are  derived  from  industrial  works  more  than  from  the 
sewers;  in  spite  of  windrows  of  debris  from  shore  and 
shipping;  in  spite  of  a  certain  dullness  of  the  water  due  in 
part  to  sewage  but  even  more  to  the  silt  vvdth  the  Hudson 
River  contributes,  the  fact  remains  that  New  York  and  her 
neighbors  on  the  water  front  are  very  favorably  situated 
vrith  reference  to  sewage  disposal.  There  is  not  at  present 
a  serious  pollution  problem  in  the  harbor.  What  the  inland 
cities  and  towns  suffer  may  be  seen  from  Newark.  It  would 
be  a  fine  thing  to  take  all  of  the  New  York  district's  sewage 
far  to  sea,  but  it  would  be  unwarrantably  expensive.  Some 
day,  and  perhaps  at  no  distant  future,  some  of  the  sewage 
ought  to  be  taken  out  to  sea;  but  how  much,  and  how  far, 
and  where,  and  at  what  cost  are  questions  to  which  answers 
have  been  attempted  but  to  which  no  satisfactory  and  con- 
vincing answer  has  been  given. 

In  solving  the  coming  problems  of  sewage  and  industrial 
waste  disposal  in  and  around  New  York  there  will  be  some 
regions  where  treatment  of  some  sort  prior  to  removal  may 
be  necessary.  It  would  be  wise,  therefore,  for  the  city  to 
maintain  a  permanent  experiment  station  for  the  study  of 
these  problems.  But  so  far  as  the  treatment  of  the  bulk 
of  New  York's  sewage  is  concerned,  I  cannot  refrain  from 
quoting  what  the  late  Frederick  P.  Steams  once  said  to  me, 
"If  you  are  going  to  dump  sewage  at  sea,  the  less  you  do 
to  it  the  better!" 

I  believe  that  New  York  should  continue  to  take  advantage 
of  the  natural  receptive  conditions  which  the  ocean  and 
the  harbors  provide  in  the  interest  of  much  needed  economy, 
but  that  she  should  closely  watch  these  conditions  and  make 
sure  that  relief  sewers  and  such  other  works  as  may  be 
necessary  are  actually  ready  for  use  by  the  time  they  are 
needed. 

I  agree  with  Dr.  Soper  that  the  disposal  of  solid  refuse 
is  more  difficult  than  that  of  sewage.  My  investigation  of 
the  Staten  Island  garbage  project  convinced  me  also  that 
engineers  have  not  given  the  subject  the  careful  attention 
which  they  have  paid  to  sewage  disposal. 

The  treatment  of  garbage  and  the  recovery  of  byproducts 
have  unfortunately  been  chiefly  in  the  hands  of  private 
interests  who,  if  published  statements  are  to  be  believed, 
have  pocketed  their  profits,  bragged  of  their  losses,  and 
kept  their  accumulated  knowledge  of  the  subject  to  them- 
selves. The  result  is  that  scientific  knowledge  as  to  what 
garbage  can  be  made  to  yield  in  the  way  of  byproducts  is 
not  as  great  as  it  will  have  to  be  before  the  problem  of 
ultimate  disposal  is  solved.  It  is  essentially  a  problem  for 
the  combined  thought  of  the  chemisf  and  the  mechanical 
engineer.  I  agree  with  Dr.  Soper  that  a  really  serious 
experimental  study  of  the  problem  of  refuse  disposal  should 
be  made.  In  these  days  when  plague  has  been  brought 
by  rats  and  fleas  to  our  American  cities  the  garbage 
problem  looms  larger  as  a  health  measure  than  it  did  a 
few  years  ago.  Until  an  adequate  study  has  been  made  our 
city  governments  will  flounder  as  they  have  in  the  past 
and  continue  to  hand  over  the  problem  to  companies  which, 
very  naturally,  will  put  profit  making  ^bove  public  service. 

It  has  been  my  fortune  recently  to  travel  in  the  Orient, 
and  one  cannot  observe  the  dense  populations  there^  the 
reduced  natural  resources  of  the  land,  the  lack  of  animals, 
and  the  universal  use  of  human  excrement  as  a  fertilizer 
without  reflecting  on  the  awful  waste  of  nitrogen  which  is 
taking  place  in  the  cities  of  our  Western  civilization,  and 
without  wondering  what  may  be  the  food  conditions  in 
America  a  number  of  centuries  from  now.  It  is  not  a 
pressing  problem,  that  of  utilization  of  nitrogen  and  fats 
in  sewage  and  garbage,  but  it  is  one  which  should  be  kept 
in  mind.  We  throw  sewage  with  its  nitrogen  and  fats 
into  the  sea  because  at  the  present  time  it  would  cost  more 
to  recover  these  substances  than  they  are  worth  in  the 
market.  That  may  be  economically  sound,  but,  neverthe-: 
less,  it  is  a  waste  which  some  day  must  be  corrected.  In 
designing    disposal    works    for    New    York,    this    ultimate 


salvage  problem  should  be  kept  in  mind.  To  throw  garbage 
into  the  sea,  when  we  do  know  how  to  recover  valuable 
byproducts,  is  a  sanitary  crime.  Some  better  solution 
should  be  found. 

In  the  consideration  of  the  sanitary  needs  of  the  com- 
munities in  the  New  York  Metropolitan  District  there  are 
three  mutually  dependent  variables  which  always  have  to  be 
considered — size,  comfort,  and  cost.  In  small  communities 
comfort,  which  implies  health  and  agreeable  conditions  of 
life,  can  usually  be  procured  at  a  reasonable  cost.  In 
large  cities  comfort  can  also  be  procured,  but  only  at 
increasing  cost.  The  question  for  the  New  York  Metro- 
politan District  to  solve  is  this:  Can  comfort  be  secured 
at  a  cost  which  the  people  can  afford  to  pay?  If  the 
limit  is  approached,  will  it  mean  abandonment  of  comfort 
in  order  to  maintain  solvency,  will  it  mean  repudia- 
tion of  debts,  or  will  it  mean  limitation  of  growth?  If 
the  modem  city  cannot  stand  the  economic  strain,  it  will 
fall.  Ex-Mayor  McClellan  [New  York  City]  once  pointed 
out  that  when  the  tax-rate  reaches  the  normal  interest 
rate,  the  taxes  become  confiscatory. 

In  the  consideration  of  all  these  problems  the  financial 
element  must  of  necessity  control.  Relative  values  must  be 
studied  and  then,  wth  fixed  appropriations  determined  by 
economic  considerations,  a  dollar  must  be  made  to  buy  just 
as  much  health  and  comfort  and  beauty  as  possible. 


Allen  Hazen  »< 

Consulting  Engineer,  New  Tork  City 

THE  sewage  problem  of  the  New  York  Metropolitan 
District  has  not  been  overlooked  by  engineers.  For 
instance,  both  the  problem  and  its  solution  was  admirably 
outlined  by  Dr.  Soper's  commission.  It  should  be  remem- 
bered that  from  the  viewpoint  of  sewage  disposal  New 
York  City  is  one  of  the  most  advantageously  located  cities 
in  the  world,  being  surrounded  by  large  bodies  of  moving 
water  which  in  themselves  and  by  their  power  of  surface 
absorption  from  the  air  have  immense  oxidizing  powers — 
powers  which  increase  with  the  growth  of  pollution.  There 
are  points  of  excessive  pollution,  notably  along  the  East  and 
the  Harlem  rivers;  but  the  population  in  the  lower  East 
River  section  is  decreasing.  The  pollution  studies  being 
carried  on  by  Kenneth  Allen  should  be  continued  so  as  to 
learn  what  to  provide  for  in  the  future.  Summing  up, 
the  fact  is  that  neither  the  good  people  in  general  or 
the  good  engineers  of  New  York  are  convinced  that  the 
time  has  arrived  for  radical  action  on  New  York's  sewage 
disposal  problem 


J.  T.  Fetherston 
Formerly  Commissioner  of  Street  Cleaning',  New  York  City 

FROM  a  population  of  10,000,000  in  the  Metropolitan 
District  about  17,000,000  cu.yd.  of  refuse  (ashes, 
garbage,  rubbish,  street  sweepings)  is  produced  annually. 
On  a  peak  day  in  vyinter  80,000  cu.yd.  of  refuse  will  be 
removed  and  disposed  of  by  various  methods.  That  this 
work  is  being  accomplished  daily  without  undue  public 
turmoil  means  that  a  systematic  procedure  is  in  force,  even 
if  the  methods  employed  do  not  conform  to  the  highest 
standards  of  sanitation  and  economy.  There  is  no  doubt 
that  a  great  opportunity  exists  for  improvements  in  han- 
dling the  solid  wastes  within  the  Metropolitan  area.  To 
minimize  dust,  litter,  odor  and  nuisances  attending  the 
handling  of  the  refuse  is  as  important  as  to  reclaim  the 
$10,000,000  market  value  of  the  waste  materials.  Here, 
certainly,  is  a  great  problem  which  will  test  the  service- 
ability of  engineers,  chemists,  organizers,  managers,  busi- 
ness men  and  politicians. 

Engineering  commissions  have  studied  and  recommended 
methods  for  treating  the  solid  Wastes  from  the  three  big 
boroughs  of  the  city.  Colonel  Waring,  over  twenty-five 
years  ago,  inaugurated  the  methods  in  use  today.  Messrs. 
Parsons,  Hering  and  Whinery  [with  Dr.  Soper  providing  a 
survey  and  report]  in  1908  advocated  the  same  general 
methods.  In  1912  a  committee  of  the  Board  of  Estimate 
and  Apportionment  (Messrs.  Mitchell,  McAneny,  Cromwell) 
after  investigation  approved  the  same  general  plans.    And 
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today  another  committee,  appointed  by  the  present  mayor, 
is  studying  the  same  old  problem  and  cannot  logically  fail 
to  approve  the  general  program  of  Waring  without  dis- 
astrous consequences. 

The  real  need  today  is  for  funds,  and  for  administrative 
action,  followed  by  competent  engineering  design,  execu- 
tion, and  expert  municipal  operation  of  a  complete  utili- 
zation-disposal system. 

Of  the  factors  affecting  the  removal  of  snow  in  New 
York  the  time,  depth,  density  and  rate  of  fall  are  unknown 
in  advance.  The  area  to  be  cleared  is  the  only  known 
factor — 30,000,000  sq.yd.  of  pavement,  equivalent  to  950 
miles  of  roadway  60  ft.  wide  extending  from  New  York 
to   Chicago. 

United  States  Weather  Bureau  Records  show  that  for 
the  average  winter  four  .snow  storms,  averaging  6  in.  in 
depth,  require  removal.  The  Department  of  Street  Cleaning 
has  been  organized  to  the  last  detail  of  the  force  and  equip- 
ment available  for  handling  a  snowfall  of  10  in.  with  snow 
of  average  density  (12  lb.  per  cubic  foot).  A  detailed  study 
of  the  organization,  methods,  procedure  and  appliances  used 
by  the  Department  on  snow  work  will  convince  any 
unprejudiced  observer  that  relatively  few  practical  improve- 
ments can  be  made  in   the  set  up. 

The  average  snowfall  of  the  winters  1914-1917  was  4.3 
in.,  compared  with  32  in.  for  the  46-yr.  period  1868-1914. 
Between  1914  and  1917  improved  methods  of  starting  wor'i 
with  the  storm,  using  motor-driven  plows  and  up  to  30,000 
laborers  pushing  snow  into  sewers  or  piling  it  kept  the 
roadways  open  and  resulted  in  quadrupling  the  rate  of 
snow  removal  while  decreasing  the  unit  cost  65  per  cent 
compared  with  the  three  previous  winters. 

Recently,  due  to  the  shock  received  by  the  city  officials 
from  the  storm  of  last  winter,  about  $4,000,000  has  been 
appropriated  for  the  purchase  of  additional  apparatus  for 
the  removal  and  disposal  of  snow. 

Experts  are  not  popular  in  official  circles  today  in  this 
municipality.  Colonel  Waring  said:  "I  did  the  work  for  its 
own  sake  al<?ne,  and  any  competent  executive  can  succeed 
if  he  follows  this  same  principle." 


Delaware  at  Philadelphia.  Pa.  It  give,*!  a  remarkably 
good  map-like  impression   of  a  modem   port  terminal. 

Pier  B,  with  its  two  1,500-ft.  warehouses  is  the  longest 
pier.  Its  central  track  court  has  capacity  for  two  40-car 
trains  and  is  seen  to  be  nearly  full.  The  two  vessels  at 
the  outer  end  of  this  pier  are  8,000-ton  German 
freighters  now  flying  the  British  flag ;  the  large  vessel  at 
the  inshore  end  of  Pier  B  is  a  Dutch  freighter.  The 
•"5-ft.  deep  slips  between  piers  are  250  ft.  wide.  Fifteen 
ocean-going  vessels  can  be  counted  docked  at  the  base. 

The  half  pier  at  left  of  Pier  B  is  Pier  A,  has  three 
lines  of  railroad  track,  seen  mostly  full  of  freight  cars, 
and  is  a  specially  designed  ordnance  pier  intended  for 
the  loading  of  hea%'y  ordnance  pieces  directly  from  cars 
into  the  holds  of  vessels  alongside.  The  large  open-deck 
pier  at  the  right  of  Pier  B  is  Pier  C.  It  is  1,320  ft. 
long  and  has  foundations  designed  for  warehouse  super- 
structures similar  to  those  on  Pier  B,  but  omitted  after 
rhe  armistice.  Its  four  railroad  tracks  with  freight 
trains  are  visible. 

The  extremely  long  narrow  steamship  at  the  inshore 
end  of  Pier  C  is  the  U.  S.  transport  "Meade"  now  in  the 
Shipping  Board  recruiting  service.  The  piers  under 
construction  at  the  far  right  are  new  Philadelphia 
municipal  piers. 

The  Philadelphia  Army  Base  was  described  in 
Engineering  News-Record,  Mar.  18,  1920,  p.  554.  It  was 
built  by  the  Construction  Division  of  the  Army,  under 
the  direction  of  Day  &  Zimmerman,  Inc..  as  supei-vising 
engineers,  by  the  Snare  &  Triest  Co.  as  contractors. 


How  a  Port  Terminal  Looks  from  the  Air 

The  accompanying  view  was  taken  by  an  army  aviator 
flying  4,000  ft.  above  the  completed  Army  Base  on  the 


ELPHtA    ARMf   BASE  FKOM    4,000   FT.    UP 


Concrete  Barges  on  New  York  Canals 

In  his  annual  report  on  the  Inland  Waterways  Serv- 
ice General  F.  T.  Hines  devotes  a  paragraph  to  the 
concrete  barges  which  were  built  for  the  New  York 
State  Canals.  He  says  that  experience  with  them  has 
shown  that  they  require  but  a  fraction  of  the  steel 
needed  for  steel  barges,  and  that  under  favorable  cir- 
cumstances they  can  be  put 
into  water  within  four  or 
five  weeks.  Further  than 
this,  however,  they  are  of 
but  limited  value  from  an  op- 
erating point  of  view.  While 
the  maintenance  costs  of  the 
concrete  barges  on  the  New 
York  Canal  are  lower  than  the 
maintenance  costs  of  steel 
barges,  this  advantage  is 
more  than  offset'  by  their 
greater  susceptibility  to  dam- 
age from  collision.  These 
barges  have  an  excessive 
yawing  depth,  even  when 
light,  2  ft.  more  than  steel 
barges.  They  are  unwieldly  to 
handle,  navigate  badly  and 
have  a  tendency  for  yawing 
toward  shore  with  the  tides 
and  endanger  the  tow  forma- 
tion. On  the  whole  the  ex- 
perience of  the  government 
with  concrete  barges  has  in- 
dicated that  under  normal 
conditions  they  arc  no' 
fluperior  to  steel. 
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The  Antioch  Plan 

Training  for  Administration  and  Proprietorship  at  a  Small  College 

Liberal-Arts  and  Technical  Courses  Both  to  Be  Given 
Under  Co-operative  Plan — Campus  Industries  a  Feature 

By  Arthur  E.  Morgan 

President.  Antioch   College :   Chief  Engineer  Miami  Conservaney   District 


WHILE  a  discussion  of  the  reorganization  of  a 
small  college  may  seem  unusual  in  an  engineering 
periodical,  the  plan  now  being  worked  out  at  Antioch 
College  (at  Yellow  Springs,  Ohio)  should  be  of  interest 
to  engineers.  The  plan  is  that  of  an  engineer  who  has 
interested  other  engineers  in  the  work.  Moreover,  the 
scheme  differs  so  radically  from  current  practice  as  to 
justify  its  being  considered  by  all  who  are  interested  in 
our  educational  system. 

This  article  will  be  justified  if  enough  interest  is 
aroused  to  bring  out  criticism  of  the  scheme  as  a  whole 
or  in  part.  In  fact,  the  author  hopes  that  he  will  secure 
the  criticism  and  help  of  engineers  and  this,  the  first 
published  presentation  of  the  idea,  is  offered  in  the 
hope  that  there  may  be  directed  toward  it  the  earnest 
thinking  of  the  members  of  the  engineering  profession. 

The  Antioch  Idea 

The  Antioch  idea,  essentially,  is  this — 

(1)  To  train  men  and  women  to  be  the  persons  in 
final  responsibility,  to  be  directors  and  administrators 
of  business,  professional,  educational  and  other  enter- 
prises. Antioch  will  train  primarily  for  proprietorship 
and  management,  not  for  subordinate  employment. 

(2)  The  essential  idea  can  be  worked  out  effectively 
only  by  combining  theory  and  practice  in  the  instruc- 
tion. Therefore,  the  co-operative  method — part  time  in 
college,  part  time  at  work — will  be  employed.  This 
will  also  permit  those  to  get  an  education  to  whom  it 
might  otherwise  be  denied. 

(3)  To  furnish  remunerative  work  to  students  and 
also  a  laboratory,  on  operating  scale,  for  administra- 
tive training,  campus  industries  are  to  be  developed. 

These  are  the  main  features  which  differentiate  the 
Antioch  plan  from  those  of  other  small  liberal-arts  col- 
leges— for  Antioch  will  continue  essentially  to  be  a 
liberal-arts  college,  though  a  limited  number  of  tech- 
nical courses  will  be  offered.  Other  aims  and  ideas 
there  are,  of  course,  such  as  proper  emphasis  on  moral 
and  physical  training,  but  these  do  not  require  especial 
emphasis  here.  The  object  rather  is  to  direct  atten- 
tion at  the  novel  features  of  the  plan,  and  secure  helpful 
criticism  thereof. 

The  Place  of  the  Small  College 

The  small  college  has  had  a  very  important  part  in 
the  educational  history  of  America,  furnishing  to  many 
men  of  unusual  ability  opportunities  that  otherwise 
could  not  have  been  obtained.  The  intimate  contact  be- 
tween student  and  instructor,  and  also  between  the  stu- 
dents themselves,  has  resulted  in  better  reactions  than 
can  usually  be  obtained  at  universities.  For  these 
reasons  the  well  organized  small  college  undoubtedly 
has  a  place  in  our  educational  system. 

Antioch  was  organized  in  1853.  As  far  as  known  it 
was  the  first  non-sectarian,  privately  endowed  colleg? 


in  the  country.  It  was  also  the  first  completely  co- 
educational college,  this  principle  being  carried  to  the 
point  of  admitting  women  to  positions  on  the  first 
faculty.  The  alumnus  has  every  reason  to  be  proud  of 
its  record,  for  its  influence  has  been  much  greater  than 
its  size  would  imply.  Horace  Mann,  whose  contribution 
to  American  education  need  not  be  discussed  here,  was 
its  first  president  and  organized  the  college.  President 
Hill  of  Harvard,  President  Orton  of  Ohio  State  Univer- 
sity, and  President  G.  Stanley  Hall  of  Clark  came  from 
Antioch.  Recently,  Dr.  S.  D.  Fess  was  elected  to  Con- 
gress while  president  of  the  college. 

For  some  time  the  governing  board  has  been  consider- 
ing the  difficulties  of  the  American  college,  and  it  has 
been  increasingly  evident  that  unless  the  problem  could 
be  faced  in  a  new  way  the  college  could  not  live  up  to 
the  great  hope  of  its  founders — that  it  should  be  a 
pathfinder  in  higher  education.  Those  interested  called 
in  friends  outside  the  immediate  college  circle,  among 
them  the  writer,  who  was  elected  to  the  board  of  trustees 
and,  after  working  out  the  plan  outlined  below,  was 
elected  president  of  the  college  in  order  to  carry  the 
plan  through.  He  will  continue  his  active  engineering 
practice,  his  engineering  force  being  closely  associated 
with  the  college. 

Resemblance  of  College  to  Factory 

An  educational  institution  has  certain  points  of 
resemblance  to  a  factory.  The  academic  type  of  educa- 
tor may  object  to  this  comparison,  but  it  is  submitted 
that  a  study  of  the  points  of  similarity  might  profitably 
be  made  by  many  colleges.  Both  the  factory  and  the 
college  should  have  a  certain  product  in  mind ;  those  in 
charge  should  have  a  definite  idea  whether  this  product 
has  intrinsic  value  and  also,  since  all  life  has  an  eco- 
nomic basis,  whether  there  is  a  demand  for  it.  Both 
must  select  their  raw  materials,  and  their  success  in 
doing  so  will  have  a  marked  effect  upon  the  product. 
Both  must  have  a  well-organized  system  for  converting 
the  raw  materials  into  the  product  in  mind. 

The  small  college,  like  the  small  factory,  must  select 
an  output  that  the  larger  institutions  either  have  neg- 
lected or  cannot  deal  with  efficiently,  and  should  fortify 
its  position  by  selection  of  its  materials  in  a  manner 
which  the  wholesale  methods  of  its  large  competitors 
have  made  impracticable. 

Each  type  of  school  should  recognize  its  limitations. 
Violins  can  be  made  most  cheaply  in  large  factories, 
but  only  the  small  shop  could  produce  the  Stradivarius. 
The  remarkable  production  of  leadership  in  small  col- 
leges is  an  analogy.  In  the  (Ase  of  the  small  college 
there  is  a  possibility  (1)  of  a  product  the' demand  for 
which  cannot  be  met  by  the  standardized  mass  produc- 
tion of  the  great  university,  and  (2)  of  selecting  on  a 
small  scale  from  a  source  of  raw  material  not  yet  ade- 
quately developed.  The  problems  involved  are  (a)  to 
define  the  product  desired,  (b)  to  develop  the  necessary 
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processes  and  standards  of  production,  and  (c)  to 
obtain  the  equipment. 

The  particular  product  aimed  at  in  the  vocational  and 
technical  courses  at  Antioch  College  is  men  and  women 
with  the  capacity  to  stand  on  their  feet,  to  be  the  persons 
in  final  responsibility,  who  direct  their  own  courses, 
rather  than  having  them  directed  by  superiors.  A  fine 
product  of  this  tj-pe  can  be  secured  only  if  the  raw 
material— the  incoming  student  body — is  selected  with 
unusual  care,  and  in  accordance  with  a  definite  and  care- 
fully considered  policy. 

It  should  be  clearly  understood  that  the  difference 
between  the  man  who  is  a  proprietor  or  administrator, 
and  the  man  who  works  under  direction  at  a  specialized 
job,  is  not  wholly  of  size,  but  also  of  tj^pe.  An  extreme 
case  may  illustrate.  The  village  blacksmith  may  have 
but  one  helper,  but  nevertheless  he  is  a  proprietor.  On 
his  own  judgment  rests  the  final  decision  as  to  the  wis- 
dom of  any  policy  or  course  of  action.  He  is  final 
authority  on  metal  working,  purchasing,  selling,  ac- 
counting, shop  management,  in  short,  on  every  policy 
of  his  little  establishment;  and,  with  a  given  natural 
ability,  his  success  will  be  greater  or  less  depending  on 
whether  he  is  a  master  of  the  technic  of  proprietorship. 
On  the  other  hand,  a  certain  research  engineer  in  the 
employment  of  a  great  corpoi-ation  is  said  to  receive  a 
salary  of  more  than  $50,000  a  year.  He  is  of  much 
higher  grade  than  the  village  blacksmith,  but  his  pre- 
paration need  not  cover  nearly  so  wide  a  field. 

On  first  impression  we  think  of  the  proprietor  and 
the  administrator  as  belonging  to  a  small  class  of  ex- 
ceptional men  who  are  born  and  not  made.  However, 
when  we  consider  the  heads  of  manufacturing  indus- 
tries, large  and  small,  the  proprietors  of  commercial 
establishments,  professional  men  and  women  in  private 
practice,  our  millions  of  farmers,  most  of  whom  are 
responsible  proprietors,  and  administrators  of  their 
small  industries,  and,  lastly,  our  many  women  who  are 
in  fact  and  in  daily  practice  proprietors  and  adminis- 
trative heads  of  homes,  while  the  specialized  husband 
is  away  earning  a  living,  we  see  that  proprietorship  is 
one  of  our  chief  occupations. 

But,  with  verj'  few  exceptions,  our  schools  and  col- 
leges do  not  prepare  for  this  calling.  They  train  men 
and  women  to  obey  orders,  to  follow  instructions,  to 
work  under  supervision,  and  to  rely  on  the  judgment  of 
superiors  for  ultimate  responsibility  and  for  the  deter- 
mination of  policy. 

The  central  core  of  all  vocational  and  technical  train- 
ing at  Antioch  is  to  be  the  preparation  for  carrying  the 
ultimate  responsibility  —  training  for  proprietorship. 
There  exists  in  the  United  States  a  highly  developed  and 
enormously  valuable  technic  of  administration.  This 
technic  includes  the  ability  and  habit  of  analysis  of  a 
job  into  the  factors  that  count  for  its  success,  such  as 
cost  analysis,  plant  operation,  financial  management, 
personnel  organization,  buying,  .salesmanship,  develop- 
ment of  morale,  production  methods,  and  analysis  of 
supply  and  demand;  while  underlying  all  is  the  habit 
and  ability  of  exercising  responsibility  and  of  being 
the  final  authority  on  matters  of  policy.  This  technic 
in  its  modern,  highly  developed  form  is  the  possession 
of  very  few  men  and  women.  It  is  the  busine.ns  of  voca- 
tional courses  at  Antioch  to  be  the  medium  for  trans- 
nitting  this  technic  to  a  selected  group  of  students. 

Where  schools  have  endeavored  to  do  this  job  there 


have  been  two  chief  sources  of  disappointment;  first, 
failure  to  realize  that  careful  selection  must  be  made 
of  the  raw  material  in  the  form  of  the  student  body 
and,  second,  in  ignoring  a  main  part  of  the  educational 
process.  There  are  two  main  elements  in  education — 
first,  the  acquiring  of  knowledge  through  study  and 
instruction ;  and,  second,  the  development  of  the  powers 
of  mind  and  personality  by  practice  at  the  occupations 
of  life.  This  second  element,  generally  omitted  from 
the  educational  process,  is  to  take  an  important  place 
at  Antioch.  The  student  body  will  spend  half  time  at 
the  usual  college  work,  and  half  time  in  industry. 

The  chief  difference  between  part-time  work  at 
Antioch  and  that  in  other  co-operative  schools  is  that 
so  far  as  possible  the  work  at  Antioch  will  center  around 
training  for  proprietorship  and  administration.  To  this 
end  it  is  planned  to  build  a  factory  building  on  the 
campus,  and  to  locate  there  a  number  of  small  indus- 
tries. An  inventory  is  now  under  way  of  small  indus- 
tries throughout  the  country  in  an  endeavor  to  secure 
a  number  that  will  combine  earning  capacity,  educa- 
tional value  and  relative  freedom  from  fluctuation  due 
to  economic  conditions.  By  work  in  these  campus  in- 
dustries and  by  co-operation  with  industries  in  the  sur- 
rounding cities  it  is  aimed  to  combine  a  considerable 
degree  of  self-support  with  training  in  the  various 
phases  of  industrial  operation. 

Courses 

In  the  main  the  college  will,  as  previously  stated,  con- 
tinue as  a  liberal-arts  institution.  The  courses  are  to 
be  determined,  however,  by  the  best  judgment  of  present 
values  rather  than  by  tradition.  Antioch  will  give  more 
than  the  traditional  weight  to  subjects  that  inevitably 
affect  us  and  a  knowledge  of  which  assist  us  to  direct 
our  lives  and  our  times,  and  proportionately  less  weight 
to  other  topics.  After  careful  consideration  of  the 
purposes  of  a  cultural  course — to  put  one  in  possession 
of  the  great  contributions  made  by  the  outstanding 
figures  of  human  history,  and  to  give  one  the  ability  to 
analyze  and  to  (jiassify  facts — it  has  been  determined 
that  the  object  can  be  achieved  by  about  80  courses, 
a  course  consisting  of  the  equivalent  of  three  recita- 
tions per  week  for  a  semester  of  eighteen  weeks.  This 
is  in  striking  contrast  with  the  200  or  300  courses  com- 
monly offered  by  small  colleges. 

If  objection  be  made  to  the  combination  of  a  liberal- 
arts  course  with  practical  training  in  administration, 
on  the  ground  that  the  latter  type  of  training  is  not 
necessary  when  merely  a  cultural  development  is  do- 
sired,  it  should  be  emphasized  that  the  training  in  self- 
reliance,  in  administrative  methods,  in  economics  and 
sociology,  which  form  the  common  elements  of  the 
vocational  courses  to  be  given  at  Antioch,  will  not  be 
without  value  in  any  walk  of  life. 

While  the  courses  are  planned  for  co-operative  work, 
the  full-time  student  can  fit  into  the  regime  with  perfect 
ease  by  taking  half  of  his  subjects  with  each  shift. 
Instead  of  alternating  between  work  and  study,  he  will 
alternate  between  two  groups  of  study.  The  courses 
can  be  completed  by  the  full-time  student  in  four  years; 
the  co-operative  student  will  normally  require  six. 

Technical  and  Vocational  Courses 

A  number  of  technical  courses,  aimed  to  offer  a 
limited  number  of  students  training  for  specific  call- 
ings, are  to  be  given.     Several  considerations,  in  which 
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engineers   will   be    interested,    have    entered    into    the 
selection  of  these  courses: 

The  technical  and  vocational  courses  contemplated 
include  business  and  industrial  administration,  machine- 
shop  operation  and  management,  accounting,  contract- 
ing, civil  engineering,  farming,  education  as  applied  to 
consolidated  rural  schools,  and  household  management. 

Technical  and  Vocational  Courses 
Several  considerations,  in  which  engineers  will  be  in- 
terested,   have    entered    into    the    selection    of    these 
courses : 

1.  They  should  to  the  fullest  possible  extent  rep- 
resent an  essential  contribution  to  public  education  in 
America — a  contribution  not  being  duplicated  else- 
where. 

2.  They  should  be  courses  which  gain  rather  than 
lose  by  being  oifered  at  a  small  college,  where  highly 
specialized  equipment  and  faculty  are  not  available. 

3.  They  should  belong  to  a  single  general  class,  so  as 
to  contain  the  greatest  practicable  proportion  of  com- 
mon factors,  thus  simplifying  the  curriculum  and  re- 
ducing expense,  while  to  the  fullest  possible  extent  re- 
taining value  for  persons  of  widely  varying  aims. 

4.  They  should  be  courses  which  will  profit  to  the 
fullest  extent  by  the  peculiar  location  or  policies  of  the 
college,  the  pertinent  factor  in  this  case  being  the  policy 
of  alternation  of  work  and  study,  and  the  type  of  facul- 
ty' and  organization  which  that  policy  involves. 

5.  It  is  an  aim  of  the  Antioch  program  to  develop  a 
spirit  of  responsible  citizenship.  The  courses  are 
aimed  to  prepare  students  for  environments  where  cer- 
tain types,  of  social  service  are  peculiarly  needed. 

6.  They  should  be  courses  the  training  for  which  will 
have  the  widest  possible  usefulness  and  application. 

The  principle  set  forth  in  item  6  needs  elaboration. 
Some  persons  of  college  age  have  such  unmistakable  and 
well-matured  vocational  bent  that  they  may  without 
danger  of  mistake  commit  themselves  to  specific  voca- 
tional training.  Other  persons  never  do  develop  highly 
specialized  ability,  but  would  succeed  approximately  as 
well  in  any  one  of  several  callings.  With  such  per- 
sons also,  definite  commitment  to  a  calling  during  col- 
lege years  is  sound  policy. 

There  are  still  other  persons  who  finally  give  evidence 
of  highly  specialized  ability,  but  with  whom  the  posses- 
sion of  such  ability,  or  the  opportunity  to  use  it,  does 
not  become  clearly  evident  until  during  or  after  col- 
lege years.  It  is  the  aim  for  Antioch  to  have  voca- 
tional courses  which  to  an  unusual  degree  will  discover 
to  students  their  comparative  abilities  in  various  call- 
ings, and  the  contents  of  which  will  have  the  great- 
est possible  residuum  of  value  to  the  person  who  later 
may  be  diverted  to  some  other  calling  than  the  one  for 
which  he  was  trained. 

It  is  planned  that  the  technical  and  vocational  courses 
shall  have  the  common  aim  of  training  for  general 
competence  rather  than  specialized  technic,  for  adminis- 
trative ability,  for  proprietorship  or  directorship;  in 
general,  training  for  ability  to  be  self -directing,  and  for 
ability  to  administer  industrial,  professional  or  com- 
mercial enterprises.  This  type  of  training  will  have 
such  wide  and  general  applicability  that  even  should 
the  student  fail  to  continue  work  in  the  line  of  his 
specific  vocational  training,  as  so  frequently  is  the  case 
now  with  technical  students,  that  training  neverthe- 
less will  have  high  value  in  almost  any  calling. 


In  the  professions,  for  instance,  technical  skill  has 
run  so  far  ahead  of  administrative  organization  that 
today  increase  in  administrative  efficiency  is  of  the 
greater  moment.  The  average  doctor,  lawj^er,  engineer 
or  educational  administrator  could  increase  his  total 
productiveness  two  or  more  times  if  his  administrative 
practice  were  on  a  par  with  his  technical  skill.  In  com- 
merce, manufacture,  contracting,  mining,  and  most  other 
callings  dealing  with  material  production  and  distribu- 
tion, efficient  administration  is  needed  at  least  as  much 
as  any  other  service. 

There  are  two  ways  of  arriving  at  the  position  of 
administrative  head  of  an  important  institution.  One 
is  Dy  "starting  at  the  bottom"  of  that  or  a  similar  in- 
stitution and  burrowing  through  it  to  the  top.  The 
other  method  of  arriving  is  by  going  over  the  top;  by 
beginning  as  a  small  self-directing  unit,  going  from 
the  top  of  one  organization  to  the  top  of  another.  Both 
of  these  are  necessary  and  standard  methods  of  pro- 
cedure. 

The  Antioch  program  aims  to  prepare  for  the  latter 
method  of  progression  by  preparing  a  selected  group 
of  students,  through  part-time  study,  combined  with 
part-time  work  in  which  initiative  and  self-reliance  are 
necessary,  for  becoming  the  responsible  heads  of  small 
institutions.  After  becoming  the  head  of  a  small  in- 
stitution the  Antioch  trained  person  would  be  equipped 
to  go  as  far  as  his  innate  quality  would  make  possible. 
There  are  definite  advantages  in  this  method  of  ap- 
proaching administrative  responsibility.  Progress  from 
the  start  depends  upon  the  use  and  growth  of  in- 
dividuality, whereas  "starting  at  the  bottom"  in  a  big 
organization  frequently  puts  a  premium  on  conformity. 

Moreover,  the  administrator  sees  all  phases  of  in- 
dustry. If  he  has  not  yet  discovered  himself  he  has 
a  prospect  for  doing  so  in  his  contacts  with  various  ele- 
ments of  his  work.  Many  a  man  by  "starting  out  for 
himself"  has  discovered  his  real  genius  in  selling  or 
in  research  or  in  some  other  specific  field  opened  to 
him  by  his  experience. 

An  example  of  the  possible  usefulness  of  the  Antioch 
training  is  afforded  by  the  proposed  course  in  machine- 
shop  operation  and  management. 

All  American  industry  and  notably  agriculture  is  be- 
coming inci'easingly  mechanical.  While  the  factories 
of  our  country  are  turning  out  an  enormous  mass  of 
mechanical  appliances  our  maintenance  system,  outside 
of  large  cities  and  the  maintenance  of  transporting 
equipment,  is  limited  to  the  infrequent  machine  shop 
and  to  the  service  departments  of  a  few  industries. 
There  is  room  for  a  large  number  of  independent  ma- 
chine shops  for  maintaining  this  equipment  and  other- 
wise for  serving  the  mechanical  needs  of  the  communi- 
ties. Such  machine  shops  would  not  be  "blind-alley" 
industries,  for  it  takes  but  a  slight  change  to  turn  a 
well-organized  shop  into  a  factory  and  its  manager  into 
a  manufacturer. 

The  course  in  machine-shop  operation  and  manage- 
ment would  have  as  an  underlying  requirement  the 
essentials  of  a  liberal-arts  course.  The  student  should 
become  a  cultural  and  social  asset  to  the  community 
as  well  as  an  industrial  asset.  By  half-time  work 
through  a  six-year  course,  covering  the  different  phases 
of  his  prospective  industry,  he  may  gain  some  of  the 
experience  necessary  to  make  him  an  effective  techni- 
cian, a  superintendent  anr^.  an  executive.  His  techni- 
cal  studies    would    include   the   fields    of   physics    and 
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mechanics,  business  administration  and  accounting, 
psychology  and  sociology.  After  graduation  he  would 
at  once  undertake  the  management  of  a  small  machine 
shop,  or  would  serve  an  apprenticeship  in  such  a  shop, 
depending  upon  his  maturity  and  ability. 

Selection  of  Students 

The  success  of  the  new  plan  will  depend  as  much 
upon  the  quality  of  the  students  and  their  success  after 
graduation  as  upon  any  other  single  element  involved. 
Therefore,  the  selection  of  the  student  body  will  be 
given  relatively  much  more  attention  than  in  the  ordi- 
nary school. 

It  is  the  plan  to  advertise  as  widely  as  possible  just 
what  is  to  be  attempted  in  the  way  of  a  course,  with 
the  idea  that  the  number  of  applicants  shall  be  as  large 
as  possible.  From  this  large  number  a  very  careful 
examination  will  select  those  persons  who  seem  likely 
to  make  the  most  of  the  opportunities  offered.  Much 
more  time  and  money  per  capita  will  be  spent  in  select- 
ing the  freshman  class  than  is  spent  in  the  larger  in- 
stitutions, since  the  need  of  selecting  with  care  is  so 
apparent.  The  examinations  will  be  directed  toward 
determining  the  quality  of  mind,  industry  and  initiative 
of  the  applicant  and  less  emphasis  than  usual,  in  pro- 
portion, will  be  given  to  the  completion  of  a  high-school 
course.  It  is  recognized  that  a  certain  minimum  of 
knowledge  of  facts  is  required,  but  it  is  more  impor- 
tant that  the  student  give  promise  of  becoming  a  man 
of  high  intelligence,  sound  character,  and  balanced 
personality. 

Faculty 

Obviously  the  recruiting  of  a  faculty  for  an  institu- 
tion based  on  such  ideas  is  not  an  easy  one.  The 
faculty  must  necessarily  be  in  harmony  with  the  spirit 
of  the  institution. 

For  the  vocational  work  tentative  arrangements  have 
been  made,  dependent  in  some  cases  on  financing,  with 
four  or  five  men,  who  also  are  pioneers  and  who  have 
records  of  orderly,  successful  accomplishments.  With 
one  exception  they  have  not  been  professional  educators. 
They  are  men  who  could  not  be  attracted  by  purely 
academic  work,  but  can  be  interested  because  they  will 
be  responsible  for  the  economic  and  professional  stabil- 
ity of  the  practical  undertakings.  Though  they  have 
not  been  professional  educators  each  one  of  them  is  a 
great  teacher,  each  one  having  tested  capacity  for  im- 
parting knowledge  and  outlook. 

In  the  search  for  academic  members  of  the  faculty 
there  has  been  much  discouragement.  A  thorough  can- 
vass is  being  made  in  an  effort  to  find  about  a  dozen 
men  who,  along  with  scholarship,  have  the  necessary 
originality  and  virility.  Individual  ability  alone  would 
not  be  sufficient.  The  curriculum  mu.st  be  a  synthetic 
whole  and  a  genius  who  cannot  do  teamwork  will  not 
fit  into  the  Antioch  faculty. 

Trustees 

For  the  direction  of  the  college  there  has  been  se- 
cured a  board  of  trustees  on  which  a  wide  variety  of 
ability  is  represented.  The  following  are  the  members 
of  the  board: 

Dr.  F.  C.  Caldwell,  professor  of  electrical  engineer- 
ing, Ohio  State  University;  William  Chryst.  chief  engi- 
neer, Dayton  Engincerinjr  Laboratories  Co.;  Homer 
Corry,  attorney,  Springfield,  Ohio;  Joseph  P.  Cotton,  of 


the  law  firm  of  McAdoo,  Cotton  and  Franklin,  New  York; 
Henry  S.  Dennison,  president,  Dennison  Manufactur- 
ing Co.,  Boston;  George  Drake,  retired  merchant.  Yel- 
low Springs,  Ohio;  Edward  F.  Gay,  formerly  dean. 
Harvard  School  of  Business  Administration,  now  presi- 
dent. New  York  Evening  Post;  Jerome  D.  Greene,  of 
Lee,  Higglnson  &  Co.,  bankers,  Boston;  John  C.  Has- 
well,  president,  Dayton  Malleable  Iron  Co.;  Milton  F. 
Hosea,  attorney,  Cincinnati;  Ralph  Howell,  farmer. 
Yellow  Springs;  John  H.  Hunt,  research  engineer,  Day- 
ton, Ohio ;  General  J.  Warren  Kief  er,  banker  and  lawyer, 
Springfield,  Ohio;  C.  F.  Kettering,  chief  engineer.  Gen- 
eral Motors  Co.;  George  Little,  manufacturer  and 
banker,  Xenia,  Ohio;  William  Mayo,  chief  engineer, 
Ford  Motor  Car  Co.,  Detroit;  Arthur  E.  Morgan,  civil 
engineer,  Dayton;  Gordon  S.  Rentschler,  active  head, 
Hooven,  Owens,  Rentschler  Co.,  Hamilton,  Ohio;  Ellery 
Sedgwick,  editor,  Atlantic  Monthly;  Frank  D.  Slutz, 
head  master.  Moraine  Park  School,  Dayton ;  George  M. 
Verity,  president,  American  Rolling  Mill  Co.,  Middle- 
tovra,  Ohio,  and  Frank  A.  Vanderlip,  banker,  New  York. 
Plans  have  now  progressed  so  far  that  the  new  plan 
will  be  put  in  operation  in  September,  1921.  Obviously, 
it  cannot  be  put  in  operation  in  its  entire  fullness  then, 
but  it  is  hoped  that  the  main  lines  of  work  can  be 
started.  It  is  expected  that  accommodations  will  be 
available  for  about  600  students. 

How  Engineers  Can  Help 

Engineers  who  may  find  interest  in  this  plan  can 
assist  materially  in  the  development  of  the  idea  and 
of  the  school.     Engineers  might,  for  example: 

1.  Suggest  suitable  students.  The  college  is  already 
building  up  a  list  of  prospective  students  who  will  enter 
as  freshmen  during  the  next  few  years.  An  acquaint- 
ance for  some  time  in  advance  will  help  in  making  an 
intelligent  selection.  Students  are  desired  from  every 
part  of  the  country.  In  other  words,  it  is  believed  that 
the  institution  should  have  a  national  influence. 

2.  Suggest  types  of  industries  which  it  might  be 
possible  to  have  located  near  the  college,  and  which 
would  combine  earning  capacity  and  educational  value. 

3.  Suggest  particularly  suitable  members  for  the 
faculty. 

4.  Discuss  the  program  so  as  to  help  the  members 
of  the  faculty  and  the  trustees  to  fortify  themselves 
against  weak  points  and  to  further  develop  the  best 
features  of  the  plan. 

Engineers  are  accustomed  to  casting  aside  prejudice 
and  considering  plans  on  their  merits.  If  the  mem- 
bers of  the  profession  will  do  that  in  the  present  case 
they  can  be  of  material  assistance  in  developing  a  plan 
that  may  eventually  have  an  important  bearing  on 
American  educational  methods. 


Housing  Conditions  in  Prague 

In  order  to  provide  immediate  means  of  dealing  with 
the  housing  crisis  in  Prague,  Czechoslovakia,  the  police 
authorities  have  decided  that  not  more  than  one  room 
per  person  shall  be  lawful  in  apartments  and  dwelling 
houses.  Every  householder  is  required  to  report  the 
size  of  his  dwelling,  together  with  the  number  of  persons 
occupying  it,  according  to  a  recent  issue  of  Commerce 
Report  h  Those  who  have  spare  room  are  required  to 
share  it  with  others.  In  the  meantime,  however,  it  ib 
deemed  essential  to  stimulate  building. 
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Digest  of  Joint  Committee's 
Uniform  Vehicle  Law 

AT  THE  National  Conference  on  Highway  Traffic  Reg-- 
L  ulations  held  in  Washington,  D.  C,  Jan.  10-12  (see 
news  section)  frequent  reference  was  made,  in  the  dis- 
tussion  of  a  proposed  bill  presented  at  that  meeting,  to 
a  "Proposed  Uniform  Vehicle  Law"  which  had  been 
prepared  last  year  by  a  joint  committee,  of  which  H.  G. 
Shirley  was  chairman,  representing  the  American  Asso- 
ciation of  State  Highway  Officials,  the  National  Automo- 
bile Chamber  of  Commerce,  the  American  Automo- 
bile Association  and  the  Highway  Industries  Associa- 
tion. A  digest  of  this  joint  committee's  proposed  law  is 
given  below,  inasmuch  as  the  new  bill  offered  at  the 
Washington  meeting  was,  in  its  essential  features,  a 
practical  duplication  of  the  joint  committee's  measure, 
of  which  from  30,000  to  40,000  copies  in  printed  form 
have  been  distributed. 

Chief  Provisions  of  Joint  Committee's  Law 

A  commissioner  of  motor  vehicles  is  provided  for;  he  may 
be  the  secretary  of  state,  state  highway  commissioner  or 
any  other  duly  elected  or  appointed  official.  He  may  appoint 
assistants  and  deputies  to  enforce  the  provisions  of  the  act, 
the  power  of  dismissal,  in  the  latter  case,  resting  with  the 
vehicle  commissioner. 

Registration  is  required  of  all  vehicles  operating  upon 
state  highways. 

The  bill  contains  a  three  months'  reciprocity  clause. 

Fees  for  the  registration  and  licensing  of  vehicles  are 
in  accordance  with  the  following  schedule: 


MOTOR  VEHICLES 


Per  100  Lb.  Gross 
Weight  of  Vehicle, 
,  Load,  Cents 

25 

35 

50 


Equipped  w-ith:  Cent? 

Pneuniatie  tires 25 

•■^oHd  tires 25 

Iron,  steel  or  other  hard  tires 25 

Motor  vehicles  used  for  the  purpose  of  transporting  per- 
sons for  hire  shall  pay  double  the  above  rates. 

TRACTORS 

Per  Hp..  Per  100  Lb., 

Equipped  with:                                                               Cents  Weight,  Cents 

Pneumatic  tires 25  25 

Solid  tires 25  35 

Iron,  steel  or  other  hard  tires 25  50 

Tractors  used   for   agricultural   purposes   shall   pay  one- 
tenth  of  the  above  rates. 


TRAILERS  AND  SEMI-TRAILERS 


Per  100  Lb.  Gross 
Weight  of  Vehicle 
and  Load,:  Cents 


Equipped  with: 

Pneumatic  tires '5 

Solid  tires 25 

Iron,  steel  or  other  hard  tires  35 

Motorcycles   $5.00  each 

Motorcycle  sidecars 5.00  each 

Horse-drawn  vehicles  3.00  each 

(Except  those  used  for  agricultural  purposes  and  for 
transportation  of  passengers  not  for  hire,) 
Weighing  not  more  than  1,000  lb.,  unloaded..  '. .  .  .  .$3.00 

Weighing  more  than  1,000  lb.,  unloaded 3.00 

for  first  1,1000  lb.  and  50c.  for  each  additional  100  lb, 
weight  of  vehicle. 

Horse-drawn  vehicles  used  solely  for  agriculture  shall 

pay  one-half  of  the  above  rates. 

Motor  Vehicle  and  Tractor  Manufacturers  and   Dealers. 

Registration  and  first  five  sets  or  pairs  of  plates,  ,  ,  .$25.00 

Each  additional  plate 2.00 

Trailer,  Semi-Trailer  and  Motorcycle   Manufacturers  and 
Dealers. 

Registration  and  first  five  plates $20.00 

Each  additional  plate 2.00 

Pupil's  permits    ; $1.00  each. 

Operators'  and  chauffeurs'  license 2.00  each 

Duplicate  licenses 50  each 

Duplicate  plates 1.00  each 


Horsepower  is  computed  as  follows:  Square  the  bore  ot 
the  cylinder  in  inches,  multiply  by  number  of  cylinders  and 
divide  by  2,5. 

Load  plates  showing  the  actual  weight  of  the  vehicle  with 
equipment  and  the  weight  of  the  seating  or  loading  capacity 
of  such  vehicle  as  specified  by  the  manufacturer  are  re- 
quired. 

Size — The  size  restrictions  specified  are:  Width,  96  in, 
(except  traction  engines  which  are  limited  to  108  in.); 
height,  12  ft.  6  in.;  length,  30  ft.  No  combination  of  ve- 
hicles is  to  exceed  85  f-t.  in  length,  except  in  special  cases, 
where  permits  are  required. 

Weight — Weight  restrictions  are  as  follows :  Four-wheeled 
vehicles,  28,000  lb,;  limit  of  axle  load,  22,400  lb.;  limiting 
weight  per  inch  width  of  tire,  800  lb. 

Speed — Speed  restrictions  are  specified  as  follows: 

VEHICLES  DESIGNED  FOR  CARRYING  NOT  MORE  THAN 
SEVEN  PASSENGERS 

Max.  Wt.,  Including  Gross  Wt,  of        Open  Country         Suburban  CrLan 

Vehicle  and  Load  Highway  Street  Street 

6,000  1b 30  miles  20  miles  15  miles 

Oth^  vehicles,  equipped  with  pneumatic  tires 

6,000  1b 25  miles  20  miles  15  mllen 

8,0001b 25  miles  20  miles  ISmilea 

12,0001b 25miles  20  miles       •    I5mile3 

16,0001b 25raile3  20  miles  15  miles 

20,0001b 25mile3  20  miles  15miles 

24,0001b 25miles  20  miles  15  miles 

28,0001b 25mile3  20  miles  15  miles 

Vehicles  equipped  vaiii  aojid  tii:**s 

4,0001b 25  miles  20  miles  ISniK^.i 

8,0001b 20  miles  ISmiles  12mUes 

12,0001b ISmiles  ISmiles  12  miles 

16,0001b 1 6  miles  1 5  miles  I2miler 

20,0001b I5miles  I5miles  12  mil&s 

24,0001b I5miles  ISmiles  12miles 

28,000  1b ISmiles  ISmiles  12  miles 

All  moneys  received  by  the  vehicle  commissioner  for 
licenses,  penalties,  etc.,  are  to  be  used  for  the  maintenance, 
repair  and  construction  of  highways  and  for  other  purposes 
prescribed  by  law. 

Suggests  Higher  Working  Stresses  for  Steel 
in  Building  Frames 

Speaking  on  "Reducing  the  Cost  of  Steel  Frame 
Buildings"  before  the  Western  Society  of  Engineers  on 
Jan.  10,  R.  Fleming  proposed  an  increase  of  the  usual 
working  stresses  for  steel  in  building  work  to  a  higher 
value,  suggesting  18,000  lb.  per  square  inch  for  tension 
and  the  equivalent  in  compression.  He  based  this 
suggestion  on  the  claim  that  processes  of  steel  manu- 
facture and  workmanship  in  fabrication  have  improved 
greatly  during  the  past  few  years,  and  that  in  spite 
of  this  we  are  still  using  the  same  working  stresses 
as  twenty  years  ago. 

Other  elements  of  cost  reduction  discussed  in  the 
paper  are  reduction  of  excessive  building  code  .re- 
quirements, chiefly  in  floor  loads  and  wind  pressure; 
good  judgment  in  designing,  to  avoid  using  an  un- 
necessary number  of  sections,  to  produce  the  largest 
possible  amount  of  duplication  and  to  avoid  forge 
work,  etc.;  suitable  detailing  so  as  to  avoid  bevel  cuts 
and  other  costly  items  of  shop  work;  reduction  of 
number  of  rivets  in  compression  members;  subdivision 
of  the  structure  in  such  a  way  that  the  parts  can  be 
shipped  in  the  most  economical  manner,  taking  into 
account  reduction  of  freight  charges  and  increase  of 
erection  cost  when  trusses  and  the  like  are  knocked 
down;  simplifying  the  work  of  the  erector;  and  using 
care  to  avoid  delays  or  missteps  in  the  entire  process 
from  designing  office  through  drafting  room  and  shop 
to  the  finished  structure,  on  the  ground  that  the  time 
element  is  closely  related  to  the  cost  of  a  structure, 
Mr.  Fleming  also .  raised  the  question  whether  alloy 
.  steels  might  not  be  found  economical  in  either  indus- 
:  trial  buildings  or  office  buildings,  but  presented  no  facts 
or  recommendations  on  this  point. 
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Engineering  Problems  in  Bubonic 
Plague  Control 

By  Edmund  B.  Besselievre 

Consulting  Engineer,   New   York  City 

BUBONIC  plague  control  is  largely  an  engineering 
problem.  Fortunately  the  U.  S.  Public  Health 
Service,  which  in  all  cases  handles  the  work  of  eradica- 
tion, in  connection  with  state  and  city  health  agencies, 
has  recognized  this  fact  and  one  of  the  two  executives 
in  each  district  where  plague  measures  are  carried  on 
is  an  engineer. 

Since  the  rat  flea  is  i-esponsible  for  the  spread  of 
this  dire  disease  to  human  beings  the  first  measure 
of  plague  control  is  the  elimination  of  the  rat.  This 
work  is  done  by  intensive  and  systematic  trapping  by 
volunteer  or  paid  trappers,  with  bonus  for  each  rat 
caught ;  by  poisoning ;  by  fumigation  of  premises  knowni 
or  suspected  to  harbor  rats;  by  intelligent  wTecking 
of  useless  shacks  and  structures  offering  excellent 
harborages;  by  starvation  of  the  rat  through  depriva- 


HOtTSE   IN   BEAUMONT,  TEX.,   REQUIRING   NO   CHANGES 
FOR  RAT  fiLIlII.VATIOX 
Floor  more  than   18  in.   above  grouml   and  no  rubbi.sh   accumii- 


tion  of  his  food  .supply;  by  rendering  food  inaccessible 
and  by  proper  disposal  of  waste  matters;  and  lastly 
and  more  surely  by  proper  rat-proofing  all  buildings  and 
structures — "building  out"  the  rat.  The  first  essential 
for  successful  operation  of  the  "building  out"  method 
is  to  educate  the  citizens  and  arouse  their  civic  pride 
so  that  they  will  keep  their  premi.ses,  and  thus  their 
city,  free  from  rats. 

The  paid  trapping,  poisoning  and  fumigation  meas- 
ures when  plague  is  present  or  feared  are  usually  done 
by  the  U.  S.  Public  Health  Service,  the  State  Board  of 
Health,  the  Health  Department  of  the  city  concerned, 
or  all  three  jointly.  In  none  of  the.se  is  special  engi- 
neering knowledge  required.  When  it  comes  to  rat- 
proofing  of  hou.ses,  office  structures,  warehou.ses,  rail- 
road freight  depots,  wharves  and  docks  the  studies 
that  .should  be  made  preliminary  to  the  preparation  of 
plans  and  regulations  for  carrying  out  such  work  with 
the  least  inconvenience  and  cost  to  property  owners  are 
essentially  the  work  of  the  engineer. 

To  determine  how  to  rat-proof  any  one  of  these  struc- 
tures without  needlessly  destroying  it.s  usefulness  for 
a  considerable  period  of  time  by  extensive  rebuilding, 
with  the  expenditure  of  large  .sums  of  money,  is  a 
problem.     To  decide   whether  a   dwelling  house  which 


perhaps  only  slightly  violates  the  regulations,  can  be 
made  to  conform  by  some  slight  alteration  at  little  cost 
or  whether  it  must  be  elevated  or  a  concrete  wall  built 
around  it  requiries  that  degree  of  common  sense  which 
is  the  basis  of  all  good  engineering. 

As  it  is  usual,  in  municipalities  afflicted  with  plague, 
to  draw  up  and  have  passed  an  ordinance  whereby  the 
necessary  regulations  may  be  enforced  it  is  important 
that  engineering  advice  be  secured  both  to  ensure 
proper  regulations  and  to  gain  the  confidence  of  the 
citizens  as  to  its  efficacy  and  as  to  its  fairness  to  all 
concerned. 

As  the  main  foci  of  plague  in  this  country  have  been 
in  towns  and  cities  along  the  Gulf  of  Mexico  and  Pacific 
Coasts,  in  other  words  in  wann  climates,  the  structures 
affected  by  the  rat-proofing  measures  have  been  mainly 
those  without  cellars  or  basements,  thus  simplifying  the 
problem  as  compared  with  what  it  would  be  in  our 
Northern  seaport  cities  with  their  deep  foundations, 
cellars  and  basements. 

In  the  main  the  method  of  rat-proofing  adopted  in 
New  Orleans,  La.,  and  in  Beaumont,  Tex.,  where  plague 
made  its  appearance  in  1920,  has  been  the  division  of 
the  work  into  two  classes:  <l)  Stores  and  other  busi- 
ness structures;  (2)  dwelling  houses.  The  first  has 
been  carried  out  by  destroying  wooden  floors  laid  on 
or  slightly  above  the  ground,  affording  rat  harborage 
beneath,  and  laying  concrete  floors  with  side  walls  12 
or  18  in.  high  of  the  same  material.  This  is  not  only 
a  protective  measure  against  rats  but  an  insurance 
against  dampness  and  other  possible  nuisances.  The 
dwelling-hou.se  rules  usually  require  that  such  structures 
be  elevated  not  less  than  18  in.  above  the  normal 
ground  level,  left  free  and  clear  underneath,  all  rub- 
bish removed,  etc.,  and  the  space  between  the  outer 
and  inner  house  walls  boarded  up  at  the  bottom.  Or  if 
the  owner  desires  he  may  construct  a  concrete  "chain 
wall"  entirely  around  the  house,  extending  2  ft.  below 
the  surface  of  the  ground  and  making  a  tight  seal  with 
the  sills  and  baseboard  of  the  house  above  the  ground. 
This  latter  method  is  both  the  most  effective  and  the 
most  expensive,  but  as  the  elevation  of  a  large  or  pre- 
tentious house  sometimes  spoils  its  appearance  the 
"chain  wall"  alternative  is  adopted  in  many  cases  where 
expense  saving  is  not  a  primary  consideration  with 
the  owner. 

These  "chain  walls"  are  6  in.  thick  and  provided  with 
ventilation  openings  covered  with  metallic  screening. 
Six  inches  is  selected  as  the  thickness  in  order  to  pre- 
vent the  use  of  brick  for  these  walls,  as  the  Norway 
rat  ("the  main  plague  bearer)  will  gnaw  through  an 
ordinary  brick  and  mortar  wall  and  has  been  knowTi 
to  burrow  under  walls  18  in.  below  the  ground  surface. 

Yards,  outhouses,  garages,  and  other  small  structures 
are  treated  simply  but  effectively  and  at  little  cost. 
Rubbish  heaps  are  removed,  garbage  is  placed  in  clo.sed 
cans,  wood  piles  or  fuel  bins  are  placed  on  elevated  plat- 
forms not  less  than  18  in.  above  the  ground.  Out- 
houses having  wooden  floors  are  either  de.stroyed  or  if 
u.seful  their  floors  are  removed  r.nd  the  earth  used  as 
a  floor  or  else  concrete  or  boards  are  laid  directly  on 
the  earth.  (Garages  must  be  floored  either  with  boards 
or  with  concrete  laid  on  the  earth.)  If  loo.se  boards  arc 
used  they  must  be  loose,  so  as  to  be  easily  removabb 
for  inspecting  for  possible  rat  holes  beneath.  The  main 
object  being  to  remove  all  dark  harboring  places  of 
the   rat,  to  whom  sunlight   is  an  abomination,   and   at 
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CHAIN  WALL  FOR  SJL\LL  STORE  AT  GALVESTON,  TEX. 

the  same  time  continue  the  usefulness  of  business  and 
home  structures,  it  can  readily  be  seen  that  practically 
enforceable  regulations  will  go  further  in  procuring 
the  desii-ed  co-operation  of  the  property  owner  than  an 
arbitrary  requirement  framed  without  proper  technical 
thought  or  influence.  It  is  hoped,  therefore,  that  the 
good  work  done  so  far  along  these  lines,  and  the  hearty 
co-operation  of  the  medical  and  engineering  professions, 
as  exemplified  in  the  organization  of  the  U.  S.  Public 
Health  Service  in  its  work  in  New  Orleans,  Beaumont 
and  Galveston,  will  be  continued  wherever  and  whenever 
evidences  of  plague  make  themselves  felt  in  this  or 
other  countries. 


Method  of  Computing  Waste-Weir 
Capacity  and  Reservoir  Rise 

By  W.  S.  Paedoe 

Professor   of  Hydraulic   Ensineering.    University    of   Pennsylvania. 
Philadelphia,  Pa. 

THE  following  method  was  used  by  the  writer  in 
computing  the  rise  in  head  on  a  waste  weir  250  ft. 
long  for  a  reservoir  of  about  ten  square  miles  water  sur- 
face in  a  catchment  of  50  square  miles  located  in 
the  North  Atlantic  States. 

As  no  time  flow  record  of  flood  discharge  of  the  river 
was  available  the  rainfall  curve  shown  in  the  diagi-am 
was  constructed  from  the  best  obtainable  data ;  the 
total  rainfall  in  48  hr.  being  10  in.  and  the  maximum 
rate  being  2.5  in.  per  hour  for  the  last  hour  of  the  storm. 
The  rates  of  rainfall  were  assumed  constant  for  4-hr. 
periods  for  the  first  44  hr.  and  then  rates  were  assumed 
constant  for  1-hr.  periods. 

Referring  to  the  sketch:  If  Q,  (i.e.  inches  per  hour  X 
645  X  50)  fiows  into  the  i-eservoir  for  the  time  dt  and 
Q,  (i.e.,  3.6  X  250  X  -2  > )  fiows  out  during  a  like  inter- 
val and  A  is  the  area  of  the  water  surface  at  elevation  Z 
the  relation  may  be  expressed  as  follows : 

Q,dt  =  AdZ  +  Q,dt 

_    AdZ    ^  m(a  +  Z)"dZ 
°^  Qi  -  Q.        Q, -900Z" 

This  expression  looks  mathematically  integrable  but 
it  is  very  long  and  difficult  and  can  be  accomplished  with 
sufiicient  accuracy  by  the  following  graphical  methods: 


integrating  t 


dZ,_ 
900  ZJ 


z  as  abscissa  the  areas  under  such  a  curve  will  be  time 
in  seconds. 

The  curve  ab  is  for  the  fifth  4-hr.  period.  The  area 
abed  is  80,500  X  0.179  or  14,400  sec.  or  4  hr.  during 
which  period  the  reservoir  rose  from  El.  0.615  to  0.795. 
The  last  four  periods  being  of  1  hr.  duration  have 
:;n  area  of  3,600  seconds. 

If  the  total  rainfall  is  10  in.  and  the  final  hourly  rate 
2.5  in.  the  final  head  on  the  weir  will  be  3.94  ft.  and  the 
discharge  about  7,000  sec.-ft.     This  is  very  small  com- 


Values.  of  Z  or  Head  on  Weir 
DI.\.GRAir   FOR  STUDY  OF  WASTE  VTEIU  FOR  RESERVOIR 

pared  with  Q„  which  is  equal  to  2.5  X  645  X  50  = 
80,600  sec.-ft.  This  is  of  course  very  excessive  but  the 
reservoir  under  consideration  has  an  area  of  20  per 
cent  of  the  catchment  area  which  has  relatively  steep 
and  rugged  hillsides  and  hence  the  assumption  of  100 
per  cent  flowing  off  land  surfaces. 


if  the  function 


Q,  -  mozi 


be  plotted  as  ordinate  and 


Some  Notable  Americans  Who  Were  Surveyors 

The  following  paragraph  on  notable  Americans  who 
"at  some  period  of  their  lives"  were  surveyors  has  been 
extracted  from  Guy  Emerson's  "The  New  Fi'ontier" 
and  sent  to  this  journal  by  John  Nolen,  city  planner, 
Cambridge,  Mass.: 

It  is  an  interesting  fact  that  some  of  our  most  charac- 
teristic Americans  have  been  surveyors  at  some  period  of 
their  lives.  This  list  includes  Washington,  Daniel  Boone, 
.A.ndrew  Jackson,  Thoreau,  Lincoln.  One  of  the  fundamental 
things  about  a  surveyor  is  that  he  blazes  a  trail;  that  he 
defines  boundaries  which  hitherto  have  been  vague  and  in 
dispute.  A  surveyor  in  the  first  place  must  be  accurate, 
and  in  the  second  place  he  must  be  self-confident.  He  must 
be  undismayed  by  any  temporary  obstacles  and  barriers 
which  stand  between  him  and  his  objective.  There  is  some- 
thing particularly  appealing  in  this  type  of  man  in  this 
age  of  problems  so  varied  and  difficult  of  definition,  witi 
so  many  human  and  material  variants. 
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Germany's  Dominant  Industrial  Issues— the  Silesian 
Plebiscite  and  Coal-Mine  Control 

Loss  of  Silesian  Coal  and  Zinc  Faced— Shortage  Forces  Use  of  Coal  Substitutes— Impending  Socialization 
of  Mines  May  Furnish  Key  to  All  Industrial  Control  —  Low-Head  Water-Power  Development  Active 

(By  Engineering  News-Record's  Berlin  Correspondent) 


GERMANY  is  facing  two  great  problems,  the  out- 
come of  which  will  have  a  very  strong  bearing  upon 
the  shaping  of  the  country's  future,  and  which,  there- 
fore, occupy  the  public  mind  to  the  exclusion  of 
almost  everything  else.  These  issues  are  the  fate  of 
Upper  Silesia  and  the  socialization  of  the  coal  mines. 

Upper  Silesia  is  one  of  Germany's  largest  industrial 
and  agricultural  provinces,  surpassed  only  by  West- 
phalia and  Rhineland,  in  fertility  of  the  soil  and  pos- 
session of  mineral  wealth.  II)  contains  one  of  the 
most  extensive  coal  deposits  not  only  of  Gei-many,  but 
of  the  continent  of  Europe,  contributing  about  one- 
fourth  of  Germany's  total  yield.  The  annual  output  of 
coal  in  1913  was  43,000,000  tons,  valued  at  516,000.000 
marks,  and  is  at  present  35,000,000  tons  valued  at 
5,950,000,000  marks.  Though  slightly  inferior  to  the 
Westphalian  coal,  it  is  of  good  quality  and  forms  the 
basis  of  great  manufacturing  activity.  Numerous  in- 
dustrial manufacturing  works  have  settled  down  upon 
or  near  the  coal  mines.  The  di.strict  from  Beuthen 
to  Gleiwitz  is  densely  covered  with  iron  works,  zinc 
foundries,  machine  shops,  etc.  The  country  contains 
sixty-five  coal  mines,  seven  iron  mines,  eight  blast- 
furnace works,  twenty-five  foundries,  fourteen  rolling 
mills,  and  fifty-nine  machine  shops.  The  province  also 
has  iron  deposits  near  Oppeln,  which  produced  in  1919 
460,000  tons  of  pig  iron,  and  zinc  mines  near  Beuthen, 
which  are  probably  the  richest  of  the  world.  Other 
mineral  products  of  the  country  are  lead,  silver,  cop- 
per, cobalt,  arsenic,  cadmium,  alum,  lignite,  marble, 
etc.  It  produces  the  best  portland  cement  and  is  one 
of  the  largest  timber  lands  of  Germany.  It  is  therefore 
invaluable  to  the  building  industry. 

It  will  shortly  be  decided  by  plebiscite  whether  the 
province  shall  in  the  future  remain  with  Germany  or 
fall  to  Poland.  The  loss  on  the  one  side,  and  the 
gain  on  the  other  is  so  great  that  both  claimants  are 
straining  every  nerve  to  retain  or  obtain  possession 
of  it.  Political  strife  is  at  present  running  very  high 
and  the  result  is  very  much  in  doubt.  The  Polish 
population,  though  but  a  small  minority,  taking  the 
country  as  a  whole,  is  concentrated  in  the  industrial 
district,  where  it  probably  forms  the  majority.  Ger- 
many, therefore,  stands  in  danger  to  lose  this,  the 
most  valuable  part  of  the  province.  Such  a  loss  would 
greatly  impair  her  economic  strength,  although  it  i.s 
an  exaggeration  to  pretend  that  it  would  seriously  crip- 
ple her,  as  the  political  propagandists  maintain.  The 
loss  of  all  or  part  of  the  province,  although  severe  in 
its  immediate  effects,  would  no  doubt  be  an  additional 
.stimulus  to  the  development  of  unexploited  surface 
and  underground  resources,  which  is  Germany's  ta.sk  in 
the  future,  and  which  has  lately  been  taken  in  hand 
with  surprising  energy. 

The  other  problem,  that  of  the  socialization  of  the 
coal  mines,  is  .just  as  momentous,  although  it  lies  in  a 
f'ifferent  direction.  Its  import  goe.s  far  beyond  the 
inimediate  result  it  might  have.     The  present   strife 


will  decide  which  course  the  country  will  take  with 
regard  to  socialistic  doctrines  and  the  wcu'king  classes 
in  general.  If  defeated  in  this,  socialization  will  be,  if 
not  a  thing  of  the  past,  a  matter  of  a  rather  remote 
future.  Conditions  for  radical  measures  against  the 
coal  owners  are  exceptionally  favorable.  The  control 
of  the  mines  has  passed  into  the  hands  of  a  compar- 
atively few  men,  who  have  accumulated  enormous  wealth 
and  influence,  of  which  not  always  wise  use  is  made. 
While  the  impoverished  population  is  made  to  suffer 
under  the  increased  cost  of  fuel,  the  annual  reports 
of  the  mines  openly  show  gains  of  a  magnitude  before 
unheard  of,  with  still  larger  profits  hidden  behind  the 
screens  of  intricate  accounting.  Even  the  bourgeois 
class,  therefore,  supports  the  demand  of  the  workers 
to  convey  the  coal-mining  properties  into  common- 
wealth possession. 

Proposals  of  Operators  and  the  Government 

The  mine  owners,  on  the  other  hand,  put  forward 
strong  arguments  against  socialization.  Experiences 
with  socialization,  they  maintain,  have  as  yet  been  very 
discouraging,  from  a  financial  as  well  as  production 
standpoint.  The  strides  the  countiy  can  make  towai-d 
economic  recuperation  strongly  depend  on  the  increase 
of  the  coal  production,  in  view  of  the  loss  of  the 
Sarre  district,  the  possible  loss  of  the  Upper  Silesian 
mines  and  the  heavy  coal  tribute  to  the  Allied  coun- 
tries. The  mine  owners  claim  that  private  enterprise 
is  indispensable  to  this  task,  especially  when  consider- 
ing the  run-down  condition  of  the  mine  ecjuipment,  the 
necessity  of  modernizing  it,  sinking  new  shafts,  re- 
quiring a  capital  investment,  and  an  amount  of  high- 
strung  energy  which  red-tape  state  administration  never 
could  command.  The  result  of  socialization  would,  so 
they  argue,  be  a  decline  of  coal  production  which  ulti- 
mately would  mean   disaster. 

The  present  non-socialistic  government  is  acting  very 
half-heartedly  in  the  matter.  The  .socialists,  while  in 
power,  treated  the  socialization  problem  very  gingerly, 
and  moved  away  from  it  as  far  as  it  seemed  safe,  but 
since  they  are  out  of  government  they  have  made  it 
a  party  platform,  urging  the  government  to  make  good 
the  promise  which  they  themselves  had  made.  The 
government,  attacked  by  two  faction.s — the  socialization 
advocates  and  their  opponents — is  in  a  rather  help- 
le.ss  position  and  takes  recourse  to  lengthy  commit- 
tee deliberations  and  expert  opinions.  Two  bodies,  the 
Reich swirtsrhafturat  or  National  Economic  Council,  and 
the  Reichskohle'nral ,  or  National  Coal  Council,  have  been 
deputed  to  collaborate  in  the  preparation  of  the  matter 
for  parliamentary  decision.  The  otlit'ial  proposal  of  coal 
socialization  is  the  work  of  Professor  Lederer,  the 
reputed  economist  of  the  Heidelberg  university.  It 
demands  expropriation  of  the  mine  owners  against  pay- 
ment by  government  bonds,  and  complete  control  bv 
state  administration,  totally  eliminating  the  present 
owners.    Another  propoRsl  submitted  by  Rathenau,  gen 
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eral  manager  of  the  A.  E.  G.  Electric  Co.,  attempts 
to  strike  a  compromise.  It  will  give  the  state  control 
of  the  coal  distribution,  leaving  the  mines  in  the  hands 
of  the  present  owners  for  a  period  of  thirty  years, 
after  which  they  shall  become  state  property  absolutely 
and  without  compensation.  The  danger  of  the  mines 
being  run  dovra  during  that  time  is  to  be  avoided  by 
paying  premiums  on  increased  production  and  by  leav- 
ing part  of  the  latter  at  the  free  disposal  of  the  mine 
owners.  There  are  one  or  two  other  proposals,  inspired 
like  Rathenau's,  to  continue  private  enterprise  but  keep 
it  under  control. 

Combines  op  Electrical  Coal  Users 
In  strong  contrast  to  these  proposals  is  that  of  the 
mine  owners,  submitted  by  Stinnes,  an  industrial  leader 
of  great  wealth,  power  and  astuteness.  He  proposes, 
if  any  change  of  the  existing  conditions  be  decided  upon, 
to  put  the  consumers  in  control  of  the  coal  mines  and 
not  the  state  as  a  whole.  He  would  form  co-operative 
combines  of  all  large  consumers  like  electricity  works, 
power  plants,  etc.,  which  would  acquire  the  controlling . 
interest  in  a  number  of  coal  mines,  sufficient  for  their 
supply.  The  individual  members  of  such  combines  would 
vary  in  proportion  to  their  needs  for  coal.  In  the  case 
of  small  consum,ers  there  would  necessarily  be  more 
members  than  in  that  of  larger  consumers,  who,  it  is 
recommended,  should  amalgamate  with  individual  mines. 
Private  enterprise  would,  so  Stinnes  says,  in  this  way 
be  maintained  and  the  interest  of  the  consumers  safe- 
guarded. Furthermore,  the  consumers  would  constantly 
be  on  the  alert  to  increase  the  production  and  would, 
by  combined  strength,  be  able  to  find  the  necessary 
capital  for  extensions  and  new  equipment.  To  reconcile 
the  miners  with  this  very  non-socialistic  proposal,  he 
recommends  the  creation  of  small-capital  shares  of  100 
marks  denomination,  which  are  to  be  reserved  for  the 
miners  to  be  paid  for  from  their  earnings.  The  miners 
would  in  this  way  become  part  owners  of  the  mines, 
and  be  able  to  exercise  some  control.  Stinnes'  proposal 
is  of  course  strongly  supported  by  all  capital  inter- 
ests and  by  manufacturers.  A  large  program  of  propa- 
ganda is  being  made  to  win  the  miners  over  to  this  plan 
with  promises  of  betterment.  It  is,  however,  very 
doubtful  whether  the  working  classes,  saturated  with 
fifty  years  of  socialistic  propaganda,  will  acquiesce. 
Agitation  is  running  very  high,  but  the  public  interest 
is  already  diminishing  and  it  may  be  quite  possible 
that  the  whole  matter  will  either  be  shelved  for  some 
time  or  end  in  a  compromise,  which,  while  saving 
appearances,  will  leave  things  pretty  nearly  unchanged 
in  substance. 

"Vertical  Trusts" 

In  the  meantime  Stinnes'  proposal  is  in  a  fair  way 
to  become  a  matter  of  fact,  if  not  of  law.  The  process 
of  amalgamation  which  he  reconimended  has,  during  the 
last  few  months,  progressed  with  surprising  speed. 
Its  trend  is  to  link  together  producers  and  manufac- 
turers of  all  lines  of  goods,  from  the  coal  mine  up 
to  the  finished  product.  The  expression  "vertical  trust" 
has  been  coined  here  for  such  combines,  intended  to 
indicate  that  the  combines  follow  the  manufacturing 
process  from  the  lowest  stage  to  the  highest,  in  con- 
tradistinction to  existing  trusts,  which  combine  manu- 
facturers of  the  same  stage.  Vertical  trusts  not 
containing  business  rivals  will  not  concern  themselves 
with  the  control  of  prices.     Their  chief  interest   will 


be  economic  production  whereby  the  various  members 
will  stimulate  one  another,  and  each  member  will  be 
in  a  position  to  profit  by  the  experiences  of  the  others. 
A  number  of  such  trusts  have  lately  been  formed 
amongst  very  large  works.  Noteworthy  is  the  huge 
combine  entered  into  between  the  works  unde  Stin- 
nes' control  and  the  Siemens  group,  in  itself  a  combine 
of  large  dimensions.  The  Stinnes  combine  now  com- 
prises the  following  works:  Deutsch-Luxemburgisehe 
Bergwerks  und  Hiltten-Akteingesellschaft,  Gelsen- 
kirchener  Bergwerks  -  Aktiengesellschaft,  Bochumer 
Verein  fiir  Bergbau  und  Gusstahlfabrikation,  and 
Gebriider  Bolder  Aktiengesellschaft.  These  firms  own 
coal  mines,  steel  works  and  machine  shops.  Their 
present  capital  is  quoted  at  1,400,000,000  marks.  The 
Siemens  group  consists  of  the  following  firms :  Siemens 
&  Halske,  Schuckert  &  Co.,  Siemens-Schuckert  G.m.b.H., 
Bergmann  Electricity  Works,  and  five  subsidiary  com,- 
panies.  Their  capital  value  is  almost  equal  to  that  of 
the  Stinnes  combine. 

Trusts  of  this  kind  are  an  entirely  new  Departure 
and  indicate  that  the  trusts  and  syndicates  of  former 
times  formed  to  control  prices  and  to  distribute  pro- 
duction have  been  abandoned.  This  will  ultimately  end 
>n  the  fusing  together  of  German  manufacturers  into 
groups  and  in  the  disappearance  of  the  individual  manu- 
facturers. These  groups  will  amongst  themselves  reo- 
resent  an  imposing  phalanx  against  government  and 
outside  interference. 

Production  of  Coal  Substitutes 

The  coal  problem  in  its  various  aspects  is  the  motive 
power  of  another  development  which  is  taking  more 
and  more  concrete  shape  and  which  will,  if  nothing 
untoward  happens  to  the  country,  take  huge  dimensions 
in  the  future.  Coal  is  now  Germany's  chief  national 
wealth.  Coal  exports  will,  for  a  long  time  to  come — 
far  beyond  the  last  export  of  reparation  coal  called  for 
under  terms  of  the  peace  treaty — be  the  chief  factor 
of  Germany's  own  reconstruction.  Germany's  chief  a'm 
in  the  future  will,  therefore,  have  to  be  directed  toward 
using  as  little  coal  for  home  consumption  as  possible, 
and  to  find  the  necessary  substitutes  through  the  ex- 
ploitation of  the  other  power-producing  agents,  i.e., 
water  power,  brown  coal  and  peat.  Considerable 
progress  has  been  made  in  this  direction  during  the  last 
five  years  under  the  exigencies  of  the  war.  Germany 
possesses  very  extensive  deposits  of  brown  coal,  which 
can  be  produced  by  surface  mining.  These  deposits 
occupy  a  belt  stretching  from  the  Cologne  district 
through  the  middle  parts  of  Germany  almost  to  her 
eastern  borders  in  Silesia. 

This  brown  coal  has  been  considered  of  too  poor 
a  quality  to  bear  the  expenses  of  long-distance  trans- 
port, but  pressed  into  briquettes  it  forms  a  valuable 
part  of  the  household  fuel  in  districts  removed  from 
the  coal  mines.  Its  most  economic  use,  however,  is  the 
generation  on  the  spot  of  electric  power  and  its  .trans- 
mission to  power  consumers  within  certain  radii.  Large 
power  plants  of  this  kind  were  erected  during  the  war, 
a  notable  example  being  the  power  plant  of  Golpa^ 
supplying  practically  all  Berlin,  80  miles  distant,  with 
electricity.  Power  units  developing  up  to  75,000  hp. 
have  been  put  up  on  brown-coal  fields,  and  manufac- 
turing works  needing  large  quantities  of  power  like 
electrochemical  plants  have  settled  down  near  the 
brown-coal  mines.    The  further  development  of  brown- 
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coal  mines  intended  to  replace  coal-power  plants  within 
a  wide  circle  is  the  aim  of  the  government  and  strong 
efforts  have  been  made  in  this  direction.  The  Spa 
Treaty  has  been  an  additional  stimulus.  The  emancipa- 
tion of  electric  power  plants  and  manufacturing  works 
from  coal  supply,  and  their  shifting  on  or  near  brown 
coal  deposits  will  no  doubt  be  a  dominant  feature  in  the 
near  future. 

A  similar  development  may  be  obsen'ed.  although  in 
much  lesser  degree,  with  regard  to  the  peat  districts 
in  the  northern  provinces  of  Germany.  Considerable 
experience  has  been  gained  in  the  use  of  peat  as  a 
fuel,  and  the  power  plants  using  peat  have  been  quite 
successful.  The  richest  peat  districts  are  in  parts  of 
the  country  devoid  of  any  other  resources.  They  can- 
not be  reached  by  long-distance  transmission  from  the 
brown-coal  fields,  have  no  water  power,  and  rail  trans- 
port makes  coal  very  expensive,  quite  apart  from  its 
shortage.  Germany's  dried  peat  resources  are  esti- 
mated at  10,000,000,000  tons,  enough  to  feed  all  public 
electricity  works  existing  in  1917  for  150  years,  and  to 
run  all  German  railroads  by  electric  power  for  220 
years.  A  number  of  large  peat  central  power  stations 
are  under  contemplation.  The  designs  are  finished  and 
approved,  and  the  projects  are  awaiting  financing. 

Peat  and  Water  Power 

Similar  efforts  are  made  in  the  south  of  Germany 
toward  the  utilization  of  water  power.  Germany  pos- 
sesses ample  water  power,  which  can  be  utilized  at  no 
great  cost,  and  of  which  only  10  to  15  per  cent  has 
been  utilized.  This  water  power  was  formerly  esti- 
mated at  1,500,000  hp.,  but  close  investigations  carried 
on  during  the  past  year  show,  according  to  a  state- 
ment made  by  Building  Councillor  Schmicke,  that 
6,000,000  hp.  can  be  produced.  This  water  power  is 
equivalent  to  37,000,000  tons  of  coal,  equal  to  one-third 
of  Germany's  present  coal  production,  and  valued  at 
the  present  coal  price  at  no  less  than  13,000,000,000 
marks.  Two  million  horsepower  are  to  be  found  in 
Prussia,  3,000,000  in  Bavaria,  and  the  rest  in  the 
smaller  countries  in  South  Germany  and  Saxony.  This 
high  estimate  of  Germany's  water-power  resources,  dif- 
fering so  far  from  pre-war  figures,  is  due  to  the  dis- 
covery, lately  made,  that  under  the  present  circumstances 
it  will  pay  to  develop  not  only  high-,  but  low-head 
prospects,  the  latter  encountered  in  connection  with 
the  construction  of  shipping  canals.  Germany  has 
a  number  of  canal  projects,  which  have  formed  part 
of  the  governmental  inventory  of  one  or  two  genera- 
tions. These  projects,  intended  to  connect  the  various 
river  systems,  like  the  Rhine  with  the  Danube,  the 
Elbe  with  the  Weser,  and  so  on,  have  so  far  as  memorj' 
goes  been  talked  about,  but  never  been  taken  in  hand 
seriou.sly.  It  seems  that  what  years  of  abundance  could 
not  produce  will  now  be  achieved  under  the  stress 
of  sheer  necessity.  A  bill  authorizing  the  con.struction 
of  the  so-called  Midland  Canol  (MitfeUand-Kanal)  has 
just  passed  the  Prussian  Diet.  This  canal  will  be 
an  extension  of  the  Rhein-Weser  canal  to  the  Elbe, 
which  latter  it  will  join  near  Magdeburg.  Branch  canals 
will  connect  it  with  the  important  towns  Braunschweig 
and  Leipzig.  By  the  same  bill  the  completion  and  en- 
largement of  the  Ihler  and  Lauer  canal,  and  of  the 
canal  connecting  the  rivers  Oder  and  .Spree,  has  been 
decided  upon.  The  cost  of  this  work  is  estimated  at 
306,000,000   mark-s.     The    Midland   Canal   will   he  built 


for  ships  up  to  1,000  tons.  A  considerable  amount  of 
electric  power  can  be  obtaine-i  between  the  canal  levels 
and  by  the  regulation  of  the  tributaries  in  connection 
with  the  canal  construction. 

Miscellaneous  Projects 

The  Rhine-Danube  canal  project  has  also  reached 
decisive  stages.  This  canal  is  of  continental  importance 
as  it  will  open  up  an  inland  waterway  from  the  North 
Sea  to  the  Black  Sea.  It  is  estimated  that  170,000  hp. 
of  hydro-electric  power  can  be  obtained  from  this  canal, 
which  would  pay  a  large  part  of  the  interest  on  the 
capital  investment.  Other  plans  of  a  similar  kind  are: 
(1)  The  regulation  of  the  Upper  Rhine  between  Lake 
Constance  and  Bale  for  navigation  purposes,  through 
which  800,000  hp.  are  obtainable;  (2)  and  further  regu- 
lation of  the  Weser  and  Oder,  each  estimated  to  net 
24,000  hp.  of  hydro-electric  power.  Hand  in  hand  with 
these  large  plans  for  developing  inland  navigation  goes 
the  plan  of  the  city  of  Cologne  to  build  an  extensive 
harbor. 

Since  the  armistice  Cologne  has  become  of  great  com- 
mercial and  industrial  importance.  Its  present  harbor 
facilities  are  by  no  means  adequate.  The  new  harbor 
will  have  quays  four  miles  long,  a  water  area  of  3,000,000 
sq.ft.,  and  a  warehousing  area  of  nearly  double  that 
amount. 

These  huge  projects  are  of  course  very  much  a  mat- 
ter of  the  future,  and  it  is  difficult  to  see  where  the 
monej  to  pay  will  come  from.  The  population  is, 
however,  now  so  convinced  that  all  these  projects  are 
necessary  for  Germany's  future  prosperity  that,  no 
doubt,  public  loans  will  find  ready  support.  From  the 
energy  devoted  to  the  completion  of  the  large  Bavarian 
hydro-electric  plants  and  their  astonishing  rate  of 
progress,  it  can  be  assumed  that  the  engineers  and  the 
contractors  will  soon  be  kept  busy  for  a  long  time  ahead. 

The  Bavarian  hydro-electric  plants  now  under  con- 
struction comprise  the  following : 

Plant  Horsepower 

Waldensee    144,000  (maximum) 

Isar 87,000  " 

Inn  75,000 

Lech 117,000 

Alz   29,000 

All  these  projects  v.'iil  bring  relief,  too,  in  the  mat- 
ter of  the  unemployed,  the  number  of  which,  although 
declining  lately,  is  still  very  large,  and  who  are  a  con- 
siderable burden  upon  the  country.  The  time  when  the 
metal  industr>%  overgrown  during  the  war,  will  be 
reduced  to  normal  size,  has  come,  and  numberless 
workers  formerly  employed  in  the  building  industry  are 
looking  for  employment  at  their  old  trade.  It  is  hope- 
less to  expect  a  revival  of  private  building  activity 
yet,  as  long  as  rents  are  only  slightly  above  pre-war 
level  while  the  building  costs  have  soared  up  to  from 
twenty  to  thirty  times  of  the  pre-war  level.  Public 
utility  works  only,  can  therefore  relieve  an  otherwise 
very  difficult  labor  situation. 

The  Building  Industry 

At  present  the  employment  of  the  building  industry 
leaves  very  much  to  be  desired.  Only  a  part  of  the 
contractor.^ — mainly  concerned  with  public  work — can 
he  said  to  be  busy.  Some  very  large  contracting  firms, 
amongst  them  Philip  Holzmann  of  Frankfurt,  have 
informed   your  correspondent   that   they   arc   having  a 


118 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  3 


verj"  slack  time.  Thi.s  i.s  confirmed  by  recently  issued 
figures  of  the  employment  of  the  German  structural 
steel  builders  in  their  business  year  from  July,  1919, 
to  :920.  Only  143,000  tons  of  steel  structures  were 
erected  during  that  time  compared  with  412,000  tons 
in  1913-1914.  The  number  of  employees  and  workmen 
employed  with  this  association  has,  however,  almost 
reached  that  of  the  latter  business  years.  The  produc- 
tion of  building  material,  except  bricks,  has  advanced 
even  beyond  inland  consumption.  It  is  noteworthy  in 
this  respect  that  the  embargo  on  the  export  of  cement 
has  been  withdrawn.  The  cement  industry  is  suffer- 
ing under  the  coal  shortage,  and  the  production  has  gone 

Present  Prices 

Wood 1,000  mai-ks  per  cubic  meter 

Structural  steel   ...  2,.500  marks  per  long  ton 

Ferro-concrete 1,800  marks  per  cubic  meter 

Concrete 200  marks  per  cubic  meter 

Ferro-concrete  wire    2,850  to  3,150  marks  per  ton 


down  considerably.  Still  there  is  more  produced  than 
the  country  consumes.  With  regard  to  private  build- 
ing, strong  efforts  are  being  made  to  reduce  the  cost 
of  building  by  labor-  and  coal-saving  devices  and 
materials. 

Many  such  materials  have  been  put  on  the  mar- 
ket, backed  by  extensive  claims,  but  so  far  none 
have  been  quite  successful.  The  government  has  car- 
ried on  experiments  with  adobe  buildings,  and  is  largely 
?.dvocating  their  use  for  buildings  outside  of  tov.'ns, 
especially  for  workmen's  houses,  although  use  of  the 
material  has  found  severe  critics  in  engineering  circles. 
Of  all  the  various  new  materials  the  old  slag  brick 
made  of  cinder,  cement  and  lime  has  so  far  proved  the 
only  one  of  lasting  value. 


Record  of  Production  of  Explosives  in  1919 

EXPLOSIVES  manufactured  in  the  United  States 
during  the  year  1919  aggregated  417,634,470  lb.,  a 
decrease  of  16  per  cent  from  1918,  according  to  a  report 
by  Wm.  W.  Adams,  issued  by  the  U.  S.  Bureau  of  Mines. 
These  explosives  are  in  three  classes:  180,511,050  lb. 
of  black  blasting  powder,  198,268,588  lb.  of  high  explo- 
sives and  38,854,832  lb.  of  permissible  explosives.  Dyna- 
mite and  all  other  high  explosives  of  various  trade 
names  and  compositions  are  classed  as  "high"  explo- 
sives. In  the  "permissable  class  of  explosives  similar  to 
samples  tested  by  the  Bureau  of  Mines   an,d  used   in 

PRODUCTION  OF  EXPLOSIVES.  1919 

Black  Blast 

Powder, 

Kegs 

Coal  mining   6,139.605 

Other  miningr 352,131 

Railwav    and    other    con-  ■ 
struction    204,197 

Total    7.220,4-42 

accordance  with  prescribed  conditions;  they  include 
ammoniun  nitrate  explosives,  hydrated  explosives,  or- 
ganic nitrate  explosives  and  certain  nitroglycerin  ex- 
plosives containing  an  excess  of  free  water  or  carbon. 
The  most  general  uses  of  these  explosives  are  shown 
in  the  accompanying  table. 


High 

Explosives, 

Lb. 

Permissible 

Explosives, 

Lb. 

24.616.383 
89,754,788 

32,840,196 
2,498.132 

12,759,623 

183,353 

198,268,588 

38,854,832 

Highway  Cost  Analysis  Simplified 
by  Illinois  Reports 

Foreman  Fills  in  Weekly  Special  Form,  Showing 

Distribution  of  Costs — Local  Bank 

Checks  for  Small  Bills 

By  I.  E.  Scott 

.\ssistant  Maintenance  Engineer,  Division  of  Highways 

OUICK  results  in  recording  and  analyzing  highway 
maintenance  costs  in  Illinois  have  been  secured  by 
using  a  maintenance  foreman's  report  blank  which  is  a 
time  sheet  and  a  disposition  sheet  of  costs  of  labor, 
materials,  supplies  and  repairs.  In  connection  with 
this  form  of  report  simplicity  and  speed  have  been 
secured  in  paying  small  maintenance  bills  by  means  of 
a  special  voucher-check  drawn  against  local  banks  in 
the  maintenance  districts.  The  illustrations  show.  Fig. 
1,  the  form  of  check  and.  Fig.  2,  the  face  and  reverse 
sides  of  the  report  blank.  Both  forms  are  given  in  full, 
because  they  have  proved  to  be  time  and  labor  saving 
devices  of  importance. 


STATE  OF  ILLINOrs 

Department  of  Public  Works  and  Buildings  -  Bureau  of  Maintenance 

Check  No.          Originally  attt>ched  hereto  is  in  full  payment  of  the  following  items: 

DATE 

ITEM 

COUNTY 

SEC. 

AMOUNT 

TOTAL      1 



J7.1_-P*yEE-pETA(>(_  THIS  MEMORANDUM  FROM  [ [_ 

STATE  OF   ILLINOIS  ''"^'^  "° 

Department  of  Public  Works  and  Buildings 


Pay  TO  the  order  of_ 

ADDRESS- 


SCTREMENT  OF  ACCOUNT  rnniZEO  ON  nEJiORAND(.'H  ORlGir<AUY  ATTAOiED  HERETO 


division  of  highways 
Bureau  of  Maintenance 


FIi;.  1.     LOC.^L  n.VXK  VOUCHER-CHECK  FOR  .';i\I.\LL  BILL.S 

Small  bills  contracted  by  maintenance  foremen  for 
local  labor,  materials,  and  supplies  are  paid  by  check 
against  local  banks.  This  practice  insures  prompt  pay- 
ment, which  assists  the  foreman  in  commanding  quick 
service  from  dealers  and  in  obtaining  temporary  labor- 
ers. An  arrangement  is  had  with  one  bank  in  each  of 
the  nine  maintenance  districts  to  handle  the  checks. 
The  voucher-check  for  each  district  has  printed  on  it 
the  name  of  the  bank  for  that  district. 

The  maintenance  foreman,  with  the  report  for  his 
section,  schedules  all  bills  to  be  paid.  He  forwards  the 
report,  the  schedule  and  all  bills  in  duplicate  to  the 
district  engineer,  who  checks  them  over  carefully  and 
then  draws  the  voucher-check  in  payment.  The  checks 
are  made  up  in  pads  in  quadruplicate.  The  checks  for 
each  district  are  numbered  consecutively,  beginning  at 
one,  preceded  by  the  district  number.  The  original  is 
printed  on  safety  paper  and  the  three  copies  are  on 
yellow  paper.  All  are  made  out  at  the  same  time  and 
are  identical.  The  original  only  is  signed  by  the  district 
engineer  and  is  sent  to  the  payee.  When  it  is  presented 
in  a  bank  for  payment  the  payee  detaches  the  voucher 
portion  which  lists  the  items  being  paid  by  the  check. 
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rir;.    ;.      FACE  AND  REA'ERSE   OK  TIMR   AND  COST 
DISTRIBfTIOX   REPORT 


At  the  time  that  the  oripfinal  check  irt  mailed  to  the 
payee  tho  district  engineer  mails  two  copies  of  the 
check  with  report,  schedules,  and  all  liills  in  duplicate, 
O.K'd.  by  him,  to  the  head  ofTice.  Upon  receipt  vourher 
is  made  up  for  warrant  as  a  reimbursement  to  the  bank 
upon  which  the  checks  are  dniwn  for  the  amount  called 
for  by  the  checks.  When  the  cancelled  checks  come  to 
the  bank  and  it  has  received  warrant  as  reimbursement 
for  them  the  cancelled  chocks  are  forwarded  to  the 
main  office  and  are  then  attached  to  the  original  bills  and 


voucher    in    the    auditor's    office.      This    completes    the 
circle  and  eliminates  a  chance  of  discrepancy. 

"I  This  method  is  working  very  nicely  and  permits 
prompt  payment  for  all  bills  under  $100.  At  times  i*- 
results  in  the  bank  being  out  of  the  use  of  the  money 
for  a  few  days  on  some  of  the  checks,  but  as  frequently 
the  bank  receives  its  warrant  of  reimbursement  before 
checks  have  been  returned  to  it  for  payment.  The  fact 
that  the  state  is  not  able  to  make  a  deposit  with  the 
banks  as  a  checking  account  necessitates  asking  the 
banks  for  this  accommodation. 

As  the  checks  are  numbered  serially  and  consecu- 
tively for  each  district  it  is  necessary  that  every  check 
be  accounted  for.  If  for  any  reason  a  check  is  mutilated 
or  made  void  when  being  made  out  it  mu.st  be  sent  in 
to  the  head  office  and  accounted  for.  A  check  register  is 
kept  in  the  head  office  in  which  the  check  number,  date 
of  issue,  the  payee,  amount  of  check,  warrant  number 
given  as  reimbursement  to  the  bank,  date  of  cancella- 

-\  tion  and  date  sent  to  the  auditor's  office  are  recorded. 
In  this  way  positive  check  is  kept  on  all  checks  issued. 

Foremen  Report  Costs  in  Triplicate 

A  separate  cost  report  is  made  each  week  for  each 
maintenance  section,  or  each  group  of  maintenance  sec- 
tions when  for  a  logical  reason  several  sections  may  be 
combined  into  a  maintenance  group. 

In  making  the  distribution  of  cost  the  roadway  is 
divided  into  four- divisions:  (1)  The  wearing  surface 
or  traveled  way;  (2)  the  metal  shoulders,  as  some  .sec- 
tions of  pavement  have  metal  .shoulders  and  it  is  desired 
to  know  the  cost  of  maintenance  on  them;  (3)  earth 
shoulders,  ditches  and  drains;  and  (4)  bridges  and 
culverts,  these  being  common  to  all  sections.  There  is 
also  a  column  for  general  district  charges.  It  is  intended 
that  no  cost  be  placed  in  this  general  district  charge 
rolnmn   except  that   which   cannot  be   considered   as  a 
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section  charge.  At  the  end  of  the  year  the  general 
district  charges  are  pro-rated  to  the  various  sections  of 
road  in  this  district  in  order  that  these  charges  of 
general  nature  may  not  unduly  weigh  against  some 
particular  section. 

On  the  reverse  side  of  the  sheet  there  is  space  for 
stating  the  condition  of  the  pavement  and  of  the  metal 
shoulders.  There  is  also  a  space  for  a  record  of  mate- 
rial taken  from  storage  and  materials  used  on  particular 
sections.  Also  a  space  was  provided  for  a  truck  report 
to  be  made  out  weekly  covering  every  car  and  truck 
used  by  this  particular  maintenance  foreman.  Finally 
there  is  a  space  for  a  personal  expense  account,  as  to 
date,  location,  lodging  and  meals.  As  regularly  em- 
ployed maintenance  men  are  paid  their  necessary  ex- 
penses in  the  field  in  addition  to  their  salary  provision 
is  necessary  for  such  items  as  are  chargeable  to  the 
particular  section  and  road. 

These  reports  are  bound  in  triplicate  in  bank-book 
binding,  the  blanks  being  in  three  different  colors.  The 
first,  or  white,  sheet,  being  the  original,  is  sent  to  the 
district  engineer  by  the  maintenance  foreman,  who  signs 
it,  and  then  is  sent  to  the  head  office  for  information  and 
record  of  costs.  The  second,  or  yellow,  sheet  is  retained 
in  the  district  engineer's  office  for  his  files.  The  first 
and  second  sheets  are  perforated  and  the  third,  or  pink, 
sheet  is  not  perforated  and  remains  in  the  book  for  the 
maintenance  foreman's  record  and  for  reference  at  any 
time. 

New  Location  Proposed  for  Chicago  Harbor 
by  Army  Engineers 

ANEW  harbor  site  for  the  port  of  Chicago,  utilizing 
an  unoccupied  part  of  the  lake  front  at  the  Illinois- 
Indiana  boundary  line,  south  of  the  Calumet  River  and 
including  the  development  of  Wolf  Lake,  is  proposed 
by  Col.  W.  V.  Judson,  Corps  of  Engineers,  U.  S.  A.,  who 
is  the  U.  S.  district  engineer  stationed  at  Chicago.  He 
suggests  the  name  "Illiana"  for  this  new  harbor,  which 
is  shown  in  the  accompany  plan.  In  view  of  the  prob- 
able opening  up  of  an  8-ft.  barge  channel  to  the  Missis- 
sippi River  and  a  22  to  25-ft.  ship  channel  through  the 
Great  Lakes  and  the  St.  Lawrence  to  the  Atlantic  Ocean, 
together  with  the  fact  that  Chicago  is  a  great  railway 
center,  Col.  Judson  believes  that  great  port  facilities 
will  be  needed  to  provide  for  vast  transfer  and  ware- 
housing operations  in  the  Chicago  district. 

In  this  district  the  lake  front  is  already  occupied 
largely  by  residential,  park  and  industrial  developments, 
and  the  two  harbor  sites  reserved  north  and  south  of 
the  mouth  of  the  Chicago  River  are  considered  much  too 
small  fcr  the  accommodation  needed.  The  Chicago 
River  has  become  unfit  for  navigation  by  large  vessels, 
in  Col.  Judson's  opinion;  its  commerce  is  now  only  20 
per  cent  of  what  it  used  to  be  and  places  indirect  costs 
upon  the  community  by  bridge  operations  and  interrup- 
tions to  land  traffic.  Lake  Calumet  has  been  proposed 
for  a  harbor  site,  but  has  the  disadvantage  of  being 
accessible  only  by  the  winding  channel  of  the  Calumet 
River,  which  is  crossed  by  numerous  bridges. 

A  little  further  east,  however,  are  Wolf  Lake  and 
George  Lake,  lying  close  to  the  shore  of  Lake  Michigan, 
which  has  here  an  unoccupied  front  of  about  3i  miles. 
In  and  around  the  two  lakes  is  an  undeveloped  area  of 
six  square  miles  of  submerged  and  marsh  lands.     The 


PROPOSED  HARBOR  FOR  CHICAGO 

tentative  layout  for  the  new  harbor,  as  shown,  provides 
nearly  four  miles  of  berthing  for  vessels  and  track 
storage  for  about  30,000  cars.  These  general  plans 
have  been  approved  by  the  War  Department.  Numerous 
railways  near  the  site  provide  ample  traffic  connection 
and  a  short  canal  would  connect  the  harbor  with  the 
Little  Calumet  River,  which  with  the  Calumet-Sag  drain- 
age channel  forms  a  branch  of  the  barge  waterway 
from  Chicago  to  the  Mississippi  River.  The  piers  are 
planned  to  be  750  ft.  wide,  with  provision  for  ware- 
houses, tracks  and  driveways;  those  on  the  lake  front 
are  about  3,000  ft,  long  and  those  on  Wolf  Lake  about 
4,100  ft.  long. 

Col.  Judson  points  out  that  the  Esch-Cummins  bill 
places  upon  the  War  Department  the  duty  of  studying 
local  harbor  conditions  and  giving  advice  as  to  develop- 
ments suitable  to  commercial  needs.  After  several  years 
of  study  of  the  Chicago  district  he  considers  that  the 
proposed  site  and  development  offer  the  best  opportunity 
for  providing  adequate  facilities  for  the  future. 


Elimination  of  Delays  in  Railway  Traffic 

Measures  for  relief  from  the  present  congestion  of 
railway  traffic  by  eliminating  delays  to  trains  have  been 
recommended  by  the  American  Train  Dispatchers'  Asso- 
ciation as  follows:  (1)  Construction  of  double  track 
from  all  large  terminals  to  the  first  passing  track,  thus 
facilitating  the  movement  of  trains  in  and  out  of  ter- 
minals; (2)  universal  adoption  of  the  "19"  train  order 
system  permitting  trains  to  receive  orders  without  stop- 
ping, which  system  is  in  use  on  several  trunk  lines  and 
the  safety  and  economy  of  which  have  been  demon- 
strated; (3)  reduction  in  train  tonnage  where  neces- 
sary to  permit  trains  to  maintain  a,  reasonable  average 
speed  and  thus  avoid  loss  of  power  by  tying  up  engines 
and  crews  short  of  terminal  points  in  order  not  to 
violate  laws  as  to  time  of  service;  (4)  closer  inspection 
of  trains  at  terminals  to  avoid  the  occurrence  of  delays 
due  to  hot  boxes  and  other  defects  on  the  road;  (4)  more 
general  installation  of  automatic  block  signals  to  facili- 
tate more  rapid  line  movement. 
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More  Observations  of  Effect  of 
Sea  Water  on  Concrete 

Ocean  Piers  in  Southern  California  Are  All  Fast 

Disintegrating— Piles  in  Boston 

Harbor  Eleven  Years  Old 

THE  behavior  of  concrete  in  seawater  is  being  made 
the  subject  of  study  in  many  quarters  and  in  con- 
sequence there  is  being  built  up  bit  by  bit  a  practice  of 
design  for  marine  structures  in  which  concrete  is  used. 
As  a  contribution  to  this  study  there  is  given  here 
the  results  of  some  recent  observations  on  a  number 
of  concrete  piers  extending  into  the  Paciiic  in  southern 
California  and  a  report  on  the  condition  in  1920  of  the 
test  piles  placed  by  the  Aberthaw  Construction  Co.  in 
Boston   Harbor   eleven   years   ago. 


TYPICAL  CRACKS    IX   CON- 
CRETE   PILE   SUPPORTS 
OF      CALIFORNIA 
OCEAN  PIERS 


The  shore  of  the  Pacific,  north,  west,  and  south  of 
Los  Angeles,  Cal.,  is  lined  with  a  succession  of  towns 
and  small  cities,  in  nearly  every  one  of  which  there 
is  at  least  one  pleasure  pier  extending  well  into  the 
ocean.  Most  of  these  piers  are  of  concrete  and  the 
design,  though  by  Jifferent  engineers,  has  become  more 
or.  less  standardized.  The  typical  pier  is  of  precast 
reinforced-concrete  piles,  square,  round  or  hexagonal, 
driven  in  transverse  rows  10  to  12  ft.  apart  and  carry- 
ing, as  a  rule,  the  wooden  floor  on  wooden  floor-beams 
resting  on  the  piles,  though  in  some  cases  the  entire 
structure  is  reinforced  concrete,  with  the  floor  integral 
with  the  piles.  A  distinguishing  feature  is  that  the 
piles  or  posts  are  all  slender,  ranging  from  10  to  24 
in.  diameter,  and  that  their  unbraced  height  is  excep- 
tionally great.  In  some  cases  at  the  outer  end  the  floor 
will  be  30  ft.  above  water  level  and  the  water  depth 
20  ft.  more,  so  that  the  unbraced  length  of  the  con- 
crete pile  will  e  50  .'t.  In  few  of  the  dozen  or  more 
piers  is  there  any  transverse  bracing. 

Early  in  December,  1920,  all  of  these  piers  from  Santa 
Monica  on  the  north,  to  Huntington  on  the  south,  were 
examined.  The  inspection  covered  piers  at  the  places 
named  and  at  Venice,  Manhattan  Beach,  Ilermosa  Beach, 
Ocean  Park,  Redondo  Beach,  Long  Beach  and  Seal  Point. 
At  the  same  time  a  casual  inspection  of  (he  Los  Angeles 
municipal  pier  at  San  Pedro  was  made  but  the  harbor 
there  is  so  filled  with  oil  that  all  structures  arc  covered 


with  a  thick  scum  which  prevents  any  close  examination 
of  the  concrete,  except  to  note  that  there  is  no  pro- 
r.ounced  disintegration.  This  oil  coating  probably  acts 
as  a  protection  against  seawater  action,  a  condition 
also  noted  below  in  the  Boston  tests. 

The  condition  of  the  piers  is  dsplorable.  With  the 
exception  of  one  completed  only  last  summer,  deteriora- 
tion is  marked  and  varies  approximately  as  the  age  of 
the  structure.  In  fact,  it  is  almost  possible  to  tell  the 
age  of  the  pier  by  the  extent  of  the  cracking.  The 
failure  is  typical.  In  the  most  recent  piers,  there  are 
to  be  found  on  practically  every  pile  or  post  thin  ver- 
tical cracks  following  approximately  the  probable  line 
of  the  reinforcement  and  extending  from  low  to  high- 
water.  Rarely  does  it  drop  down  as  low  as  the  low-water 
mark  or  rise  much  above  the  high-water  mark.  With 
age  these  cracks  increase  in  size;  rust  stains  begin 
to  appear  and  the  concrete  to  scale  off  from  the  bursting 
pressure  of  expanding  reinforcement.  Whole  slabs  of 
concrete  -will  be  found  missing  occasionally  and  the 
exposed  steel  rapidly  disintegrating,  and  in  structures 
where  this  has  occurred  the  number  of  piles  affected 
is  larger  than  in  the  newer  piers.  The  final  stage  is 
the  complete  failure  of  the  pier  as  in  the  municipal  pier 
at  Santa  Monica,  the  collapse  of  which  was  described  in 
Engineering  News-Record,  March  25,  1920,  p.  621,  and 
which  is  now  being  replaced  by  a  creosote  pile  structure. 
Most  of  these  piers,  as  has  been  noted,  have  wood 
floor  systems  so  that  the  deterioration  is  confined  to  the 
.supporting  piles  but  in  some  of  them,  notably  the 
V-shaped  pier  at  Redondo  Beach,  reinforced-concrete 
floor  systems  are  used.  At  such  places  the  under  side 
of  the  floor  generally  shows  signs  of  deterioration.  Rust 
marks  indicate  clearly  the  location  of  reinforcement, 
if  that  steel  has  not  already  broken  through  the  cracked 
concrete.  Such  floors  are  of  course  well  above  the  sea- 
water itself,  although  wet  by  spray  and  splash. 

The  deterioration  is  confined  practically  entirely  to 
cracking,  either  obviously  or  presumably,  over  the 
reinforcement.  That  is  to  say,  scaling  of  face  concrete  is 
not  at  all  conspicuous  although  there  are  some  evidences 
of  it.  As  a  rule,  however,  the  condition  of  slabs  on  sea 
walls  and  of  bulkhead  walls  apparently  of  mass  concrete, 
or  at  least  of  concrete  only  lightly  reinforced,  is  good. 
On  the  piles  themselves  corner  scaling,  in  the  case 
of  square  or  hexagonal  sections,  is  not  especially  notable, 
nor  is  there  any  pronounced  deterioration  of  the  face 
concrete.    Cracks  are  without  doubt  over  the  steel. 

No  attempt  was  made  to  trace  the  history  or  learn  the 
precise  design  of  the  structures.  They  vary  in  age 
from  one  to  eleven  years  rthe  latter  being  the  Santa 
Monica  pier  which  has  failed)  and  they  were  built  by 
different  people,  under  the  design  of  different  engineers. 
It  is  probable  that  there  was  little  in  common  in  the 
methods  used,  though  the  chances  arc  that  the  mate- 
rials used  are  the  same.  The  concrete  with  hardly  an 
exception  is  whsit  would  be  called  good;  that  is,  it  is 
.superficially  dense,  smooth  and  hard,  with  no  evidence 
of  porosity.  It  is  just  the  kind  of  concrete  that  would 
satisfy  an  inspector  or  which  would  be  pointed  to  with 
pride  by  a  builder.  Any  trouble  with  the  concrete  itself 
lies  much  deeper  than  can  be  determined  by  ordinary 
methods  of  inspection. 

The  depth  of  the  steel  cannot  he  determined  accurately 
in  every  case,  but  all  evidence  points  to  a  covering 
generally  of  less  than  2  in.  and  in  some  of  the  badly 
cracked  piles  the  steel  will  be  found  at  a  depth  less  than 
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TABLET.    CONCRETE  TEST  PIECES  IN  SEA  WATER  IN  BOSTON  HARBOR  AND  CONDITION   IN    I9I2 


Cement 
Normal  portland 
Normal  portland 
Normal  portland 
Normal  portland 

Normal  portland 
Normal  portland 
Normal  portland  . 

Normal  portland 
Normal  portland 
No  iron  in  cement 
No  iron  in  cement 
High  alumina  cement 
High  alumina  cement 
Low  alumina  cement 
Low  alumina  cement 
Iron  ore  cement 
Iron  ore  cement 
Slag  Portland  cement 
Slag  Portland  cement 

Normal  portland 
Normal  portland 
Normal  portland 

Normal  portland 

Normal  portland 


1:1:2  Dry 

1:1:2  Wet 

1:1:2  Very  wet 

I  :  21  :  41  Dry 

I   :  21  :  41  Wet 

I  :  21  :  4'.  Very  wet 

1:3:6  Dry 


Wet 
\er^' 
Wet 
Wet 
Wet 
Wet 
Wet 
Wet 
Wet 
Wet 
Wet 
Wet 

Wet 
Wet 
Wet 


1:3:6       Wet 
1:3:6      Wet 


Extra  mixing 
Sea  water  used 
Add  lO'ohyd. 


Add  soap  and  alu 
Add  5%  colloidal 


[  March,  1 909,  by  Aberthaw  Construction  Co..  Boston.  Mass.) 
Condition — Oct.  31.  I9I2 
Back  and  side.**  in  good  condition.     Face  porous  and  eroded. 
Good  condition. 

Back  and  face  slightly  eroded;    otherwise  good  condition. 
Face  badly  eroded  entire  length,  most  at  mid-tide.      Back  and  sides  good  as  when 

placed,  but  poorly  spaded. 
Good  condition. 

Good  condition;   edges  at  low  tide  slightlj-  worn. 
Very  poor  condition,  ^  Portions  entirely  submerged  and  entirely  out  of  water  in  good 

condition,  but  portion  affected  by  tide  badly  eroded  to  maximum  depth  of  9  in. 
Face  and  aides  good.    Back  eroded  in  mid-tide  section,  depth  4  in. 
Good  condition. 
Good  condition. 
Good  condition. 
Good  condition. 

Back  slightly  flaked  at  low  tide,  mid-tide  edges  eroded. 
Good  condition. 

Back  slightly  flaked  at  low  tide. 
Good  condition. 

Slightly  scaled  on  all  sides.  3  ft.  above  low  water. 
Back  slightly  flaked  at  high  tide  for  3  ft. 
Back  badly  eroded  below  high  water  mark,  depth  3  in.     Face  and  sides  sUghtly 

eroded  at  low  tide.  Back  very  soft.    Edges  eroded  below  high  water. 
Four  aides  slightly  eroded  at  low  tide. 
Lost. 
Edge:^  badly  eroded  at  mid-tide,  depth  4  i 

eroded. 
n        Edge-<  badly  eroded  at  low  tide,  depth  3  iu 

eroded  for  whole  length. 
;lay    Edge-t  slightly  eroded,  otherwise  good. 


1..  length  2  ft.     Low-water  faces  slightly 
length  4  ft.    Edges  on  front  face  slightly 


i 


half  that.  But  while  the  deterioration  is  more  rapid 
and  intense  where  the  covering  is  light,  there  is  evidence 
that  the  penetration  of  the  corrosive  salts  can  go  much 
deeper  than  2  in.  at  times,  though  the  relation  between 
the  depth  of  penetration  and  quality  of  concrete  is  not 
well  established.  It  is  noteworthy  that  all  along  this 
shore  well-made  lamp  posts  of  dense  good  concrete  con- 
sistently show  cracks,  though  the  steel  be  well  embedded 
and  the  post  far  back  from  the  water  itself. 

The  examination  of  these  piers  is  a  revelation  as  to 
what  will  happen  to  what  may  be  called  good  journey- 
man concrete  in  seawater  in  a  warm  climate,  for  of 
course  it  never  drops  anywhere  near  freezing  here. 
There  are  a  dozen  or  more  piers  in  this  30-mile  stretch, 
costing  well  over  a  million  dollars,  and  unless  all  present 
indications  are  wrong  the  whole  lot  will  have  to  be 
replaced  in  ten  years,  just  as  the  Santa  Monica  pier  is 
now  being  replaced.  In  fact  at  least  one  of  the  piers 
is  now  in  a  dangerous  condition  and  should  be  closed 
to  the  public.  The  failure  is  progressive  and  certain, 
for  once  the  fine  hair  crack  appears  over  the  steel,  the 
final  result  is  as  inevitable  as  a  chemical  reaction.  With 
the  high  unbraced  bents  common  to  these  piers  it  is 
probable  too,  that  excessive  vibration  is  set  up  in  heavy 
weather  which  serves  to  hasten  the  separation  of  con- 
crete and  steel  at  the  cracks. 

Tests  in  Boston  Harbor 

The  concrete  test-pieces  recently  examined  in  Boston 
Harbor  were  placed  there  in  Februarj',  1920,  as  a  part 
of  an  investigation  into  the  effect  of  seawater  on  con- 
crete, particularly  in  a  freezing  climate.  The  speci- 
mens were  in  the  shape  of  square  piles,  16  x  16  in. 
section  and  16  ft.  long,  which  were  hung  under  the 
cap  piece  of  a  wharf  in  Charlestown  Navy  Yard,  in 
such  a  position  that  the  bottom  would  always  be  imr 
mersed  while  the  top  would  always  be  above  high  water. 
Twenty-four  specimens  were  made,  using  different  kinds 
of  cement,  consistency  and  proportions.  Reinforce- 
ment, in  the  way  of  two  S-in.  twisted  bars  with  a  heav>' 
embedment  was  added  ^o  strengthen  the  pieces  in  han- 
dling. 

The  pieces  have  been  examined  in  1910,  1912  and 
finally  in  June,  1920.  The  earlier  examinations  were 
reported  in  Engineering  Record,  Aug.  19,  1911,  and 
Engineering  News,  Nov.  20,  1913.     The  latest  inspec- 


E  II.     CONDITION  OF  BOSTON  H.\RBOR  TEST  PIECES  IN 
JUNE,  1920 

1  Condition  June  9,  1920 

Eroded  no  worse  than  1913.    Broke  when  placed  on  pier  due  to  weiglit  of 

one  end.     Concrete  in  center  badly  rotted  along  cracks  which  were 

invisible  before  specimen  broke.    Cracks  existed  for  some  time. 
In  good  condition. 

Unchanged  since  1913.    Good  condition. 
Bottom  no  worse  than  1913.     Large  pits  at  back  comers  mid-height. 

Top  half  covered  with  oil. 
Back  at  mid-height  badly  pitted.    Otherwise  in  good  condition  as  1913. 
Corners  gone  mid-height.     Bottom  sound.     Front  pitted.      Reinforce- 
ment exposed  mid-height.    Fine  aggregate  rotted  about  \  in.  in  depth 

mid-height. 
Entirely  gone  between  high  and  low  water.     Top  of  bottom  part  badly 

disintegrated.     Fine  aggregate  rotted  to  about  \  in.  in  depth  below 

high  water. 
Same  condition  1913.    Back  badly  gone  3  ft.  from  bottom  to  3  ft.  from 

top.    Steel  espased  in  back  face.    One  bad  hole  about  mid-height  hal 

way  through.    Another  about  three-quarters. 
Front  corners  badly  eaten  between  high  and  low  water. 
As  good  as  1 9 1 3.    Concrete  soUd. 
Large  hole  in  front  face  nearly  half  way  through  between  high  and  low 

tide.    Concrete  worse  at  about  high  water. 
Corners  broken  sUghtly.     Face  is  slightly  pitted  about  mid-height 

Bottom  and  top  good. 
Badly  eaten  between  high  and  low  water.     Concrete  very  rotten  at 

depth  of  I  to  2  in.  in  middle.    Corners  could  be  broken  off  in  large 

chunks. 
Good  condition. 
Pitted  at  low  water  on  face  and  sides.    Outer  concrete  of  fomers  rotted 

1  in.  in  depth.    Fairly  good  condition. 
Good  all  over.    Corners  very  sharp. 
Badly  pitted  on  faces  between  high  and  lov.'  water.    Coarse  aggregate 

exposed.    Concrete  fairly  sohd. 
Good  on  face  and  sides,  back  slightly  pitted.    Concrete  sound. 
Specimen  missing. 
Pitted  on  all  faces  from  high  tide  to  bottom.    Comers  badly  gone.    Back 

corners  badly  pitted  but  not  gone. 
Lost. 
Entirely  gone  in  middle,  about  4  ft.  at  top,  6  ft.  at  bottom  remaining. 

What  remains  badly  rotted. 
Concrete  between  high  and  low  water  badly  rotted.     Less  than  half 'of 

original  area  of  specimen  remains  between  high  and  low  water. 
Face,  side  and  back  pitted  between  high  and  low  water.    Back  corners 

badly  eaten. 


tion  is  covered  most  thoroughly  in  a  booklet  just  issued 
by  the  Aberthaw  Construction  Co.,  from  which  the  data 
given  herewith  is  taken. 

Table  I  shows  the  variation  in  composition  of  the 
specimens  and  gives  a  brief  statement  of  their  condition 
in  1912.     The  1920  condition  is  given  in  Table  II. 

In  the  opinion  of  the  engineers  who  examined  the 
specimens  the  crude  oil  coating  of  the  piles  has  some- 
thing to  do  with  their  present  condition.  The  increasing 
use  of  crude  oil  in  and  around  the  Charlestown  Navy 
Yard  has  resulted  in  a  great  deal  of  it  floating  on  the 
surface  of  the  water.  This,  moreover,  appears  to  have 
deposited  on  every  one  of  the  test  specimens  a  coating  of 
tar-like  material  varying  from  more  than  !  in.  thick  at 
the  top  to  practically  nothing  at  low  water.  This  coat- 
ing was  found  to  be  even-  moi'e  tenacious  than  ordinary 
tar  and  practically  impossible  to  i-emove  without  the  use 
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of  gasoline  or  some  other  similar  liquid.  The  engi- 
neers think  that  under  present  conditions  very  little 
seawater  touches  these  specimens  and  the  coating  would 
make  them  almost  permanent.  It  was  noticed  in  the 
earlier  inspections  that  there  was  a  large  number  of 
barnacles  covering  all  surfaces  of  the  specimens.  At  the 
time  they  were  inspected  in  1920,  however,  there  were 
no  barnacles  between  high  and  low  water,  very  few 
mussels  below  low  water  and  a  considerable  amount  of 
marine  growth  resembling  jelly  fish  adhering  to  the 
specimens  under  water.  Apparently  the  oil  destroys  all 
marine  gro\vth  with  which  it  comes  in  contact. 

Study  of  the  table  and  of  the  views  of  the  specimens 
does  not  offer  any  definite  reason  as  to  causes  of  de- 
terioration. The  report  itself  says  "WTiile  at  this  time 
it  seems  hardly  advisable  to  offer  an  opinion  as  to  the 
comparative  quality  of  the  various  specimens,  or  even 
to  imply  that  these  test  piers  have,  as  yet,  definitely 
proved  any  action  or  non-action  of  seawater,  it  seems 
reasonable  to  call  attention  to  the  fact  that  specimens 
2,  3,  4,  16  and  18  show  little  or  no  effect  from  their 
twelve  years'  immersion."  It  will  be  noted  that  all  of 
these  specimens  are  of  a  1:1:2  mix  and  were  mixed 
"wet"  or  "very  wet."  Apparently,  too,  specimens  1, 
7,  11,  13,  22  and  23  are  in  the  worst  condition.  These 
are  all  1:3:6  "wet"  mixers,  except  No.  1,  which  is 
1:1:2  "dry."  Variations  in  cement  or  special  addi- 
tions seem  not  to  have  had  any  effect. 
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Unusual  Trestle  Filling  Methods 
on  the  Soo  Line 

Dumping  from  Side  and  Main  Trestles — Base 
Spread  by  Hydraulic  Sluicing — Fill  Mate- 
rial Rehandling  by  Steam  Shovel 

r'J  RECENT  work  of  filling  old  timber  trestles  on  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry.  the 
contractors  have  included  combinations  of  hydraulic 
sluicing  and  dumping  from  both  main  and  temporary 
tracks  in  order  to  meet  local  conditions. 

Bla/^khoof  Trestle — At  Blackhoof,  Minn.,  the  railway 
crosses  the  Blackhoof  River  on  a  500-ft.  trestle  80  ft. 
high,  with  an  appi-oach  700  ft.  long  and  2.5  ft.  high.  The 
bents  are  of  framed  timber,  set  on  a  pile  foundation  and 
spaced  15  ft.  e.  to  c.  A  30-ft.  steel  span  carries  the 
track  over  the  main  river  channel,  but  previous  to  the 
filling  a  24-ft.  concrete  arch  culvert  220  ft.  long  was 
built  to  take  care  of  the  river.  To  give  clearance  for 
the  construction  of  this  culvert,  three  tre.stle  bents  were 
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BASE  OF  FILI^  SPFtlCAP  Br  WATER  J.' 
Dr.MPIN<^;  TRESTLES 


FIG.  2.     ONE  OF  THE  SIDE  DUMPS  FOR  FILLING  (MAIN 
LINE  TRESTLE  AT  THE   LEFT) 

removed  and  replaced  by  a  timber  deck  truss  span,  as 
shown  in  Fig.  1. 

As  no  suitable  filling  material  was  to  be  had  in  the 
vicinity,  the  railway  company  hauled  sand  by  work 
trains  from  its  Moose  Lake  pit,  about  twelve  miles  dis- 
tant. The  slopes  of  the  hills  on  either  side  of  the  river 
are  very  steep  and  the  soil  is  a  soapy  red  clay,  making 
a  treacherous  foundation  on  which  to  place  a  fill.  To 
put  in  the  base  of  the  embankment  without  endangering 
the  concrete  culvert  or  moving  the  bents  of  the  bridge 
out  of  alignment,  it  was  decided  to  spread  the  dumped 
material  by  sluicing,  as  river  water  was  available  and 
the  filling  material  would  flow  readily.  Two  steam 
duplex  pumps  with  6-in.  suction  and  4-in.  discharge  were 
installed  on  the  upstream  side,  the  water  being  delivered 
through  two  2^-in.  hose  lines  with  IJ-in.  nozzle.s. 

Cribs  of  old  bridge  ties  were  built  on  both  sides  in 
line  with  the  headwalls  of  the  culvert  to  hold  the  ma- 
terial, frequent  openings  being  left  in  the  cribs  to  allow 
the  water  to  run  off.  These  openings  were  blocked  as 
the  sand  was  filled  up  to  them.  Material  was  hauled 
onto  the  old  trestle  by  work-trains  and  was  plowed  off 
to  both  sides  with  a  center  plow,  being  deposited  on  a 
sand  bar  between  the  concrete  aixh  and  the  old  river 
channel.  In  the  intervals  between  trains  the  material 
was  leveled  by  "wa.shing,"  so  as  to  maintain  a  uniform 
pressure  on  the  culvert  and  on  the  bents  of  the  bridge. 
The  base  was  carried  up  in  this  manner  to  a  height 
of  twenty  feet. 

On  this  foundation  temporary  trestles  30  ft.  high  were 
constructed,  from  which  the  work  of  filling  was  con- 
tinued. In  this  manner  two  separate  fills  were  con- 
.structed,  one  on  each  side  of  the  bridge,  each  20  ft. 
wide  on  top  and  located  so  that  the  outside  slopes  would 
conform  with  the  final  slope  line  of  the  bridge  fill.  One 
of  these  side  fills  is  shown  in  Fig.  2.  The  space  between 
these  two  embankments  and  the  filling  up  to  the  main 
line  grade  will  be  done  next  season  by  the  railroad  com- 
pany, dumping  directly  from  the  top  of  the  bridge.  The 
stringers  will  not  he  removed  until  the  season  of  1922, 
thus  allowing  time  for  settlement  of  the  fill. 

Material  for  making  the  two  side  embankments  was 
deliverefl  at  the  bridge  approach  by  the  work  trains, 
being  plowed  off  to  form  a  stock  pile,  from  which  a 
steam  shovel  loaded  1  J-yd.  dump  cars  of  24-in.  gage, 
as  shown  in  Fig.  3.  Two  ten-car  trains  were  used,  each 
hauled  by  an  8-ton  .steam  locomotive.  An  undcr-croas- 
ing  was  provided  by  skewing  two  bents  of  the  trestle, 
this  allowing  material  to  be  hauled  entirely  from  one 
side  of  the  approach.  About  90,000  cu.yd.  of  filling  have 
been  placed  during  the  past  season. 
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FIG.   3.      STEAM  SHOVEL  LOADS  DUMPED  MATERIAL 

Beverhj  Trestle—At  Beverly,  Wis.,  a  trestle  1,200  ft. 
long  and,  40  ft.  high,  with  frame  bents  on  pile  founda- 
tions, carried  the  line  across  a  muskeg  or  marsh  bottom. 
Drilling  tests  indicated  that  hard  bottom  existed  at  10 
to  40  ft.  below  the  surface.  Material  for  the  fill  was 
obtained  by  widening  a  cut  at  one  end  of  the  bridge, 
borrowing  on  one  side  of  the  track  only.  This  material 
varied  from  sand  and  clay  to  deposits  of  large  boulders. 

A  pile  trestle  was  built  on  each  side  of  the  bridge, 
just  inside  the  prism  of  the  new  fill,  these  trestles  being 
20  ft.  high,  with  pile  penetration  of  15  to  40  ft.  The 
material  was  loaded  by  a  steam  shovel  into  2-yd.  dump 
cars  of  24-in.  gage.  Three  trains  of  fourteen  cars  each, 
with  10-ton  steam  locomotives,  were  employed.  As  the 
borrow  pit  was  at  the  elevation  of  the  main  line,  there 
was  a  3  per  cent  grade  down  to  the  dumping  trestle. 
Bents  in  the  bridge  were  skewed  to  allow  a  construction 
track  to  pass  through.  Material  was  dumped  from  both 
trestles  to  maintain  a  uniform  pressure. 

In  order  to  prevent  the  bridge  from  being  i-aised  by 
the  settlement  of  these  two  side  fills,  material  was 
dumped  also  from  the  main  track  on  the  bridge.  The 
timber  guard  rails  were  removed  and  a  rail  was  laid 
outside  of  each  main  line  rail  to  form  a  24-in.  track 
on  each  side  of  the  bridge.  A  movable  rail  section  pro- 
vided a  crossing  of  the  main-line  rail.  From  these  two 
narrow-gage  tracks  material  was  dumped  outside  the 
bridge  on  both  sides  and  into  the  center,  alternate  bridge 
ties  being  removed  to  permit  of  dumping  between  the 
main  track  rails.  With  this  system  of  tracks,  material 
could  be  deposited  wherever  necessary  to  prevent  crowd- 
ing caused  by  unequal  settlement.  The  trestle  has  been 
filled  to  the  top,  a  total  of  about  150,000  cu.yd.  being 
dumped,  but  owing  to  the  continued  settlement  of  the 
embankment  it  will  be  neces.sar.v  for  the  railroad  com- 
pany to  do  some  additional  finishing  next  season.  The 
stringers  will  not  be  removed  before  final  settlement. 

Morris  &  Dougherty,  St.  Paul,  Minn.,  had  the  contract 
for  filling  both  these  trestles,  the  work  being  under  the 
direction  of  J.  E.  Finley  as  their  engineer.  E.  A.  Whit- 
man is  chief  engineer  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry. ;  the  assistant  engineers  in  charge 
were  W.  H.  Stedje  at  the  Blackhoof  bridge  and  D. 
Mcintosh  at  the  Beverly  bridge. 


Commercial  Association  and  Engineering 

More  than  one-third  of  the  70  activities  of  the  Denver 
Civic  and  Commercial  Association  listed  as  accomplish- 
ments in  1920  in  the  Denver  Contmereial  relate  to 
engineering  or  is  of  vital  interest  to  engineers.  The 
association  has  an  engineering  section. 


Leakage  from  Machine  Banded  Wood  Pipe 

By  J.  L.  Campbell 

Chief  Engrineer,  El  Paso  &  Southwestern  Ry. 

I.X  DISCUSSING  the  relative  merits  of  cast-iron  and 
wood  pipes  J.  W.  Ledoux,  in  Engineering  News- 
Record,  Nov.  11,  1920,  p.  932,  says  of  leakage  from 
wood  pipes:  "Under  very  favorable  conditions  it  may 
be  possible  to  obtain  results  where  the  leakage  will  not 
be  greater  than  500  gal.  per  inch  of  diameter  per  day 
per  mile.  With  the  best  form  of  .ioint,  pipe  and  quality 
of  wood  a  very  tight  pipe  can  sometimes  be  secured." 

Some  twelve  years  ago  a  pipe  line  140  miles  long,  of 
which  110  miles  are  machine-banded  wood  pipe,  was 
built  for  the  El  Paso  &  Southwestern  R.R.  The  con- 
struction of  this  pipe  was  under  my  direction,  as  has 
been  its  maintenance  to  date.  Recently,  I  had  made  a 
test  of  leakage  from  this  wood  pipe  on  two  sections, 
consisting  of  unbroken  hourly  weir  measurements  day 
and  night  for  one  week  of  the  water  delivered  into  and 
from  the  pipe.  On  the  first  section,  the  pressure  varied 
from  1  to  125  lb.  with  a  mean  pressure  of  about  75  lb. 
On  the  second  section  pressures  were  1,  125  and  55  lb. 

The  first  section  consisted  of  11.5  miles  of  pipe, 
of  which  51  per  cent  is  21,  28  per  cent  is  16  and  21 
per  cent  is  10  in.  in  diameter,  equal  to  a  mean  equated 
diameter  of  17.29  in.  The  21-in.  and  5,000  ft.  of  the 
16-in.  pipe  have  cast-iron  collars;  5,000  ft.  of  the  16-in. 
has  wood  collars  and  the  balance  of  the  pipe  has  mortise 
and  tenon  joints.  The  interior  diameter  of  the  iron 
collars  is  J-in.  less  than  the  exterior  diameter  of  the 
.spigot  on  the  end  of  the  pipe,  making  a  tight  driving  fit. 

On  this  section,  the  mean  daily  leagage  was  3,000  gal. 
equal  to  15  gal.  per  inch  of  mean  diameter  per  mile 
per  day.  There  was  no  measurable  leakage  from  the 
pipes  having  the  iron  collars.  These  collars  and  the  pipe 
on  which  they  were  placed  were  made  of  superior  mate- 
rial under  our  specifications  and  inspection. 

The  second  section  of  conduit  consisted  of  28.15  miles 
of  pipe,  of  which  12.1  per  cent  is  14  in.;  7.8  per  cent  is 
13,  10.4  per  cent  is  12;  25.4  per  cent  is  11;  3.2  per  cent 
is  10;  20.7  per  cent  is  7.5  and  20.4  per  cent  is  5  in.  in 
diameter,  equal  to  a  mean  equated  diameter  of  9.64  in. 
The  14-,  13-  and  4,800  ft.  of  the  11-in.  pipe  have  wood 
collars.    The  balance  has  mortise  and  tenon  joints. 

On  this  section,  the  mean  daily  leakage  was  71,000 
gal.,  equal  to  262  gal.  per  inch  of  mean  diameter  per 
mile  per  day.  There  was  no  material  leakage  from  the 
pipe  having  the  wood  collars. 

On  the  first  section,  the  total  loss  by  leakage  was 
0.20  per  cent  of  the  total  water  delivered  into  the  pipe. 
On  the  second  section,  the  loss  was  6.35  per  cent. 

The  first  section  of  the  line  delivers  the  water  from 
the  source  of  supply  in  the  mountains  8,000  ft.  above 
sea  level  to  a  storage  reservoir  on  the  adjacent  plateau 
1,000  ft.  below  and  the  second  section  delivers  from  the 
reservoir  to  the  railway  in  the  valley  1,700  ft.  lower  than 
the  reservoir. 

My  experience  leads  me  to  the  conclusion  that  if  wood 
pipe  is  satisfactory  in  the  matter  of  leakage,  its  design, 
materials,  construction  and  laying  must  be  first  class 
in  all  particulars.  When  so  made  and  laid,'  it  should  be 
."5ub.stantially  water  tight  for  the  conditions  for  which  it 
is  properly  designed,  especially  if  it  has  good  cast-iron 
collars  for  the  joints.  A  good  wood  collar  will  keep  the 
leakage  within  satisfactory  limitations.  All  our  wood 
pipe  is  now  made  under  our  own  .specifications. 
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For  the  Use  of  the  Personal  Pronoun 

Sir— I  waw  taught  in  school  that  a  letter  should  never 
commence  with  the  word  "I."  I  was  also  taught  that  to 
use  the  word  "I"  frequently  during  a  letter  indicated 
a  certain  amount  of  conceit  on  the  user's  part.  I 
observe  that  the  writers  of  the  letters  in  your  columns 
almost  invariably  abstain  from  the  use  of  this  word. 

I  wish  to  protest  against  this  ridiculous  custom. 
The  only  substitute  for  the  offensive  word  "I"  is  the 
cumbersome  expression  "the  writer"  which  is  eight 
letters  and  a  space  longer.  In  these  days  of  conserva- 
tion and  of  high  efficiency  it  is  needless  to  emphasize 
the  economic   loss  caused  by  this  false  modesty. 

On  p.  805  of  your  issue  of  Oct.  21,  1920,  there  are 
two  letters  dealing  with  the  same  subject  in  which  the 
expressions  "the  writer"  and  "the  author"  simply  con- 
fuse the  reader  as  to  what  the  letter  writers  are  talking 
about.  I  tried  to  read  them  but  my  feeble  brain  could 
not  keep  track  of  the  persons  indicated  by  these  expres- 
sions. 

By  the  same  token  I  would  like  to  see  the  authors 
of  your  technical  papers  say  "I  think  this"  or  "I  believe 
that"  instead  of  "the  writer  think.s,"  or  "the  writer 
believes,"  or  "it  is  believed."  If  they  did  this  the 
reader  would  never  be  in  any  doubt  as  to  whose  thoughts 
or  whose  beliefs  were  being  put  forward. 

C.  T.  Brady,  Jr., 
Resident  Engineer,  U.  S.  Steel  Products  Co. 

Buenos  Aire.s,  Argentina,  Nov.  20,  1920. 


Gillette's  "Earthwork  and  Its  Cost" 

Sir — Mr.  Hammond's  review  of  Gillette's  "Earthwork 
and  Its  Cost"  in  Engineerlna  News-Record,  Sept.  16, 
1920,  p.  567,  and  Mr.  Gillette's  comments  on  the  review, 
Nov.  18,  1920,  p.  1001,  open  up  a  subject  which  merits 
additional  discussion. 

It  is  probable  that  if  statistics  could  be  assembled 
on  the  subject  it  would  be  found  that  much  more 
harm  comes  from  the  lack  of  published  cost  data  than 
from  the  misuse  of  what  little  is  published.  It  is  not 
customary  for  a  contractor  to  allow  an  inexperienced 
man  to  prepare  an  important  bid  with  the  aid  of  a 
handbook.  If  the  contractor  keeps  intelligible  cost 
records  of  his  own,  they  are  u.sed:  if  not,  a  more  or 
less  accurate  guess  is  made,  but  the  figuring  or  the 
guessing  is  always  done  by  the  most  competent  men  in 
the  organization.  Sometimes  the.se  men  hold  stub- 
bornly to  ideas  which  are  the  re.sult  of  their  own  experi- 
ence, scorning  the  aid  of  a  handbook  which  might  give 
them  valuable  assi.Htance.  In  any  event  the  danger  of 
the  office  boy  wrecking  the  concern  by  the  careless  use 
of  a  handbook  is  very  remote. 

The  span  of  a  human  lifetime  is  so  short  that  one 
man  can  personally  gather  only  a  very  small  portion 
of  the  technical  data  which  he  must  u.se  in  his  work; 
this  applies  to  cost  data  as  well  as  to  all  other  technical 
information.  We  must  deiiend  for  a  large,  part  of  our 
ideas  on   the  experiences   cf   ethers   as    wi-   find   them 


recorded  on  printed  pages.  As  a  man  increases  in 
experience  he  becomes  more  competent  to  intelligently 
interpret  and  use  the  results  of  others'  experience, 
which  ability  is  of  vastly  more  value  to  him  than  his 
notebook  record  of  his  own  personal  ex-perience. 

It  seems  that  the  importance  of  cost  data  is  not 
properly  emphasized  in  our  colleges.  This  is  partly  due 
to  a  feeling  on  the  part  of  the  professor  that  any 
cost  figures  he  may  give  the  student  will  be  out  of 
date  and  useless  by  the  time  the  student  is  ready  to 
use  them,  and  partly  because  the  professor  verj'  rarely 
has  cost  data  in  his  possession.  The  result  is  that 
the  subject  is  touched  on  ver.\-  lightly  and  the  young 
man  goes  to  his  first  job  with  an  exaggerated  id^a 
of  the  relative  importance  of  pure  technical  knowledge 
as  compared  to  a  knowledge  of  costs  and  methods  of 
doing  work,  and  it  is  usually  several  years  before  he 
gets  the  proper  sense  of  proportion. 

Practically  all  decisions  on  questions  of  engineering 
design  and  construction,  from  the  smallest  detail  of 
design  to  the  question  of  the  feasibility  of  a  large 
project,   are,    in  the   final  analysis,   based  on  cost. 

Most  engineers  need  more  knowledge  of  costs.  We 
have  no  right  to  ask  contractors,  manufacturers,  or 
railroad  companies  to  publish  the  intimate  details  of 
their  business,  but  we  should  have  more  cost  data 
published  on   public  works. 

If  anyone  wants  to  publish  reliable  cost  data  let  us 
not  di.scourage  him.  Charles  P.   DUNN. 

Seattle,  Wash.,  Dec.  30,  1920. 


A  Few  Lapses  in  Textbooks 

By  R.  Fleming, 

American    Bridge    Cu..    New    York   City 

The  writer  has  had  the  mortifying  experience  of 
having  his  attention  called  to  errors  on  the  printed 
page  where  he  had  given  especial  attention  to  the  manu- 
script and  had  read  the  proof.  If  errors  are  found  in 
articles  of  a  few  columns  in  length,  is  it  surprising  that 
they  occur  in  textbooks  of  a  few  hundred  pages?  No 
author  can  claim  infallibility.  With  the  greatest  care 
on  his  part  some  one  is  liable  to  find  an  occasional  error 
or  a  .statement  expressed  so  that  it  may  mislead.  A 
few  "lapses,"  to  use  a  borrowed  term,  in  leading  text- 
books will  be  cited. 

Burr,  in  "The  Elasticity  and  Resistance  of  the 
Jlaterials  of  Engineering,"  gives  formulas  for  the 
deflection  of  beams  due  to  shearing  stress.  The  deflec- 
tions found  by  these  formulas  are  but  a  small  fraction 
of  those  obtained  by  other  writers.  Burr  errs  in  intro- 
ducing the  Moment  of  Inertia  of  the  beam  into  his 
formulas.  The  usual  method  of  considering  the  shearing 
deflection  to  be  the  same  as  that  of  a  beam  of  rectangu- 
lar cross  .section  with  depth  and  breadth  equal  to  depth 
and  thickness  of  the  web  is  much  more  nearly  correct. 

In  Heller's  "Stresses  in  Structures"  under  "Columns 
in  Towers"  we  read:  "The  bracing  in  the  vprtical  planes 
holds   the   columns  against   buckling   in   two   ilirpctinn.s 
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only.  To  prevent  buckling  in  a  diagonal  direction  the 
horizontal  braces  AC  and  BD  may  be  used."  There  can 
be  no  buckling  in  the  direction  of  horizontal  diagonals 
from  wind  forces.  This  is  readily  seen  by  passing  a 
horizontal  plane  through  a  4-post  tower  at  a  panel 
point.  Each  corner  is  held  in  place  by  the  bracing  in 
the  adjoining  vertical  planes.  To  distort  these  comers 
in  a  diagonal  direction  the  diagonal  rods  in  the  vertical 
planes  must  become  longer,  and  this  is  impossible  with- 
out stretching  them  beyond  their  elastic  limit. 

In  this  connection  it  may  be  noted  that  an  adequate 
treatment  of  wind  bracing  in  water  towers  is  lacking 
in  our  textbooks.  It  is  usually  stated  that  wind  stresses 
in  a  post  are  maximum  when  the  wind  is  blowing  in 
the  direction  of  a  diagonal  passing  through  that  post 
and  the  center  of  the  tower.  Attention,  however,  is 
not  called  to  the  side  bracing,  unless  it  is  to  special 
cases.  In  3-  and  6-post  towers,  wind  stresses  in  side 
bracing  are  maximum  when  the  wind  is  blowing  in  the 
same  direction  as  for  maximum  post  stress,  but  in  4- 
and  8-post  towers  the  wind  stresses  in  the  members, 
exclusive  of  posts,  of  any  side  are  a  maximum  when  the 
wind  is  blowing  in  a  direction  parallel  to  that  side. 

Another  subject  needing  fuller  treatment  in  many 
textbooks  and  a  more  consistent  treatment  in  others  is 
that  of  initial  tension.  Merriman  and  Jacoby  in  "Roofs 
and  Bridges,  Part  I"  are  in  error  when  they  state  that 
if  the  wind  tension  in  a  diagonal  of  the  lateral  system 
is  less  than  twice  the  initial  tension,  the  maximum  stress 
equals  the  initial  tension.  In  accordance  with  their  own 
presentation  of  the  subject,  the  maximum  tension  in 
such  cases  is  equal  to  the  initial  tension  plus  one-half 
the  tension  due  to  wind. 

A  paper  in  the  "Second  Annual  Report  of  the  National 
Advisory  Committee  for  Aeronautics"  (Washington, 
1917),  begins:  "Ten  years  ago  there  was  only  one 
laboratory  in  France  in  which  researches  on  the  resist- 
ance of  air  were  carried  on  in  a  systematic  manner. 
.  .  .  At  this  epoch  they  were  still  teaching  in  certain 
engineering  schools,  regarding  the  resistance  of  air 
upon  planes  inclined  to  the  direction  of  the  wind,  the 
law  of  the  square  of  the  angle  of  incidence,  although  it 
had  long  been  demonstrated  that  this  law,  applied  to 
the  flight  of  birds,  led  to  absurd  conclusions."  Some 
textbooks,  Spofford's  "Theory  of  Structures"  among 
others,  still  follow  the  teaching  thus  condemned. 

A  striking  illustration  of  the  difference  between 
theory  and  practice  is  found  in  Johnson,  Bryan  and 
Turneaure's  "Modern  Framed  Structures,  Part  III, 
Design."  Appendix  C  gives  a  clear  exposition  of  oblique 
bending  moments  as  determined  by  the  use  of  the  S- 
polygon,  and  in  Chapter  XI  this  method  is  applied  to  the 
design  of  purlins  for  sloping  roofs.  As  a  result  the 
author  finds  that  for  trusses  15  ft.  apart,  a  slope  of  6  in. 
to  the  foot  and  covering  of  No.  20  gage  corrugated 
sheet  metal,  the  purlins  should  be  8-in.  I-beams,  spaced 
4.1  ft.  apart.  In  practice  6-in.  channels  are  used  with 
tie  rods  extending  from  purlin  to  purlin  and  over  the 
ridge  of  the  roof.  In  an  acquaintance  with  more  than 
a  thousand  roofs  the  writer  does  not  know  of  8-in. 
I-beams  being  used  for  purlins  under  corrugated  sheet 
metal  where  trusses  are  less  than  20  ft.  apart.  Writers 
of  textbooks  give  scant  mention  or  neglect  altogether 
the  use  of  tie  rods  for  connecting  purlins  of  roofs. 

Another  instance  where  theory  and  practice  are  not 
in  accord  is  in  the  specifications  for  steel  frame  build- 
ings given  by  Professor  Ketchum  in  his  textbooks.  He 
specifies,   "No  metal  of  less  thickness  than    3 -in.   shall 


be  used  except  for  fillers."  If  this  provision  were 
followed  the  most  commonly  rolled  channels  under  12  in. 
and  beams  under  7  in.  would  be  prohibited  on  account 
of  their  web  thicknesses  being  less  than  1  in.  The 
writer  suggests  the  following  clause  be  used   instead: 

"No  steel  in  any  structural  member  subject  to  stress 
shall  be  less  than  }  in.  thick,  except  the  webs  of  rolled 
beams  and  channels.  Steel  subject  to  the  action  of  harm- 
ful gases  or  severe  atmospheric  conditions  shall  be  not 
less  than   I'i  in-,  thick." 

Many  textbooks  and  handbooks  give  empiric  formulas 
for  the  weight  of  steel  roof  trusses.  As  the  writer 
has  pointed  out  {Engineering  News-Record,  March  20, 
1919,  p.  576)  these  formulas  are  of  little  value.  Some 
are  greatly  misleading.  It  is  a  sign  of  progress  that  in 
the  21st  edition  of  the  Carnegie  "Pocket  Companion" 
the  absurd  formula  for  the  weight  of  roof  trusses  found 
in  previous  editions  is  omitted  and  none  given  to  take 
its  place. 

Typographical  errors  are  probably  more  annoying  to 
the  busy  engineer  than  any  others.  A  plus  sign  given 
instead  of  the  multiplication  sign,  the  decimal  point  mis- 
placed, the  parenthesis  marks  omitted,  an  "1"  used 
instead  of  "/,"  or  vice  versa,  all  lead  to  wrong  conclu- 
sions. Such  errors  can  be  avoided  only  by  vigilant  and 
repeated  proofreading. 

In  conclusion,  the  writer  acknowledges  an  obligation 
to  each  of  the  books  mentioned.  He  has  them  all  close 
at  hand,  and  again  and  again  have  difficulties  been 
cleared  up  by  their  help.     In  truth, 

"Errors  like  straws  upon  the  surface  flow. 
He  that  would  search  for  pearls  must  dive  below." 
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White  Lead  in  Paint 

Reviewed  by  A.  W.  Carpenter 

Assistant  Valuation  Eng-inec-r.  the  New  York  Central  Railroad  Co. 

WHITE-LEAD:  Its  Use  in  Paint.  By  Alvah  Horton  Sabin.  M.  S.. 
D,.So..  Author  of  "Technology  of  Paint  and  Varnish."  "Red- 
Lead,"  etc.  New  York :  John  Wiley  cSt  Sons,  Inc.  London : 
Chapman  &  Hall  Ltd,     Cloth  ;   5  x  T  in.  ;  pp.  133.     $1.2.'). 

An  interesting  and  useful  little  book  written  by  a 
real  authority  on  the  subject  is  this  work  by  Prof. 
Sabin.  It  shows  a  thorough  belief  in  the  superiority 
of  the  basic  carbonate  white  lead  over  all  other  whita 
paint  pigments  and  presents  that  belief  in  a  convincing 
and    readable    manner. 

The  author  states  that  the  book  is  "for  the  instruc- 
tion and  guidance  of  those  whose  need  and  use  of  this 
material  [white  lead]  prompts  them  to  seek  knowledge 
about  it  of  a  simple  but  reliable  sort  rather  than  for 
the  chemist  and  scientific  expert."  It  certainly  seems 
to   attain   this   object. 

Historical  references  to  the  manufacture  and  use  of 
white  lead  are  interesting  and  entertaining.  Modern 
processes  of  manufacture  of  the  material  and  the 
peculiar  properties  resulting  from  the  different 
processes  are  described.  Other  white  pigments — includ- 
ing zinc  oxide,  basic  lead  sulphate,  lithopone,  leaded 
zincs  and  auxiliary  pigments  (frequently  termed  inert 
pigments) — are  described  in  turn  more  or  less  fully, 
with  their  characteristics  as  paint  pigments. 

Prof.  Sabin  is  an  advocate  of  basic  carbonate  white 
lead  as  the  sole  base  pigment  for  house  paints  and 
does  not  admit  any  improvement,  nor  equality  at  reduced 
cost,  by  admixtures  of  white  zinc,  lead  sulphate  or 
inerts.  He  gives  formulas  for  priming  and  succeeding 
coats  for  exterior  and  interior  woodwork,  new  and  re- 
painting, and  for  plaster  walls  in  gloss,  egg-shell  and  flat 
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finish  for  interior  work,  always  using  the  basic  carbonate 
white  lead  as  the  sole  pigment  material  with  linseed  oil, 
turpentine  and  drier  for  the  vehicle  (except  in  third-coat 
flat  finish  work  where  the  linseed  oil  is  replaced  by  a 
small  proportion  of  varnish).  He  tells  how  one  should 
proceed  to  mix  and  tint  paint  by  hand  after  these 
formulas,  and  how  the  paint  should  be  applied,  what 
brushes  are  used  and  how  they  should  be  cared  for,  and 
other  useful  and  essential  information,  together  with 
scientific  explanation.  Ready-mixed  paints  are  treated 
in  a  discussion  which  shows  their  merits  and  defects 
and  points  out  the  greater  opportunity  for  profit  ir 
selling   inferior  mixtures. 

A  feature  of  Prof.  Sabin's  paint  formulas  is  the 
liberal  proportion  of  turpentine  in  those  recommended 
for  the  priming,  first  and  second  coats.  It  is  rather 
to  be  regretted  that  nothing  is  said  of  the  possibilities 
of  single-coat  work  in  repainting,  which  in  these  days 
of  high  cost  is  well  worth  considering  and  can  be 
successfully  practiced,  according  to  the  reviewer's 
experience. 

A  unique  and  useful  feature  of  the  book  is  a  sheet 
of  tabulations  showing  the  various  formulas  and  the 
costs  of  the  ingredients  thereof,  from  which  the  cost  per 
gallon  of  the  combined  materials  in  the  resultant  paints 
can  be  readily  derived  from  varying  market  prices 
of  the  component  ingredients.  The  table  also  shows 
the  amount  of  paint  produced  by  each  formula  and  the 
area  in  square  feet  that  it  will  cover  in  spreading. 

The  book  is  to  be  recommended  to  the  user  of  paint 
for  wooden  and  plaster  surfaces,  either  amateur  or 
professional,  and  to  others  interested  in  paint  tech- 
nology and  painting  practice. 


Planning  for  Minimum  Service  Cost 

Reviewed  by  Harry  Barker 

of  Horton,  Barker  &  Wheeler,  Engineers,  Albany.  X.  Y. 
FINANCIAL  ENGINEERING:  A  Text  for  Consulting.  Managing 
and  Designing  Engineers  and  for  Students — By  O.  B.  Gold- 
man, Consulting  Engineer,  Professor  of  Heat  Engineering, 
the  Oregon  State  .\grioultural  College,  etc.  New  York:  John 
Wiley  &  Sons.  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6  X  9  in.  ;  pp.  271  :  illustr:it.d.     $3..i0. 

The  more  an  engineer  practices,  the  smaller  becomes 
the  proportion  of  cases  where  only  one  construction,  lay- 
out, or  procedure  is  feasible,  or  where  temporary  invest- 
ment limitations  dictate  the  design  to  the  detriment  of 
ultimate  economy  in  .service.  More  and  more  the  prob- 
lems of  a  public  utility  or  industrial  engineer  become 
the  .selection  of  equipment  from  various  available  t\'pes 
and  the  design  of  works  along  alternative  lines.  Alert- 
ness is  needed  in  planning  to  develop  required  .service 
at  a  minimum  of  final  expense.  Generally  speaking,  a 
good  grasp  of  matters  of  finance,  earnings,  true  expense 
burdens  and  cost  apportionments  have  been  an  attribute 
of  mature  years,  experience  and  study,  for  compara- 
tively little  has  been  published  except  in  .scattered  and 
incomplete  papers,  and  knowledge  has  been  pas.sed  along 
slowly  in  restricted  measure  from  mind  to  mind  in 
personal  contact.  Therefore  Prof.  Goldman's  book  will 
l>e  specially  welcomed  by  the  younger  engineer. 

The  author's  plan  in  this  book  is  to  present  certain 
data,  axioms,  corollaries  and  theories,  all  of  which  lead 
to  computations  illustrating  how  one  scheme  or  another 
yields  service  at  the  lowest  cost.  Some  readers  may  feel 
that  he  has  been  .so  specific  and  unqualifying  in  his 
tables,  formulas,  and  solutions  that  from  what  is  there 
given  they  may  pronounce  final  judgment  off  hand;  but 
only  the  veriest  amateur  would  hazard,  without  making 


his  own  studies  under  his  own  local  conditions,  the  dic- 
tum that  (for  instance)  a  high-speed  simple  engine 
renders  ultimate  service  at  less  cost  than  a  simple  low- 
speed  engine  if  the  hours  of  service  are  more  than  461.1 
per  annum  and  is  in  turn  displaced  by  the  compound 
engine  at  532.1  hours'  use.  Few  readers  will  have  the 
temerity  to  look  up  from  these  pages  and  say  that,  for 
a  100-hp.,  25-ft.  head,  centrifugal  pumping  installation, 
five  520-hp.,  2,300-gal.-per-min.  units  produce  cheaper 
service  than  two  50-hp.  4,800-gal.  per-min.  machines. 

It  is  not  extremely  material,  either,  whether  the  book 
appears  difficult  in  spots;  or  whether  every  reader  agrees 
with  every  detail  of  the  author's  method  or  exposition. 
No  book  in  this  field  can  do  better  than  to  suggest 
explorations;  each  man  must  secure  his  own  basic  data, 
make  his  own  assumptions,  and  pursue  his  own  calcula- 
tions until  he  is  satisfied  with  his  own  answer. 

The  author's  method  is  (1)  to  find  the  annual  operat- 
ing cost  of  a  design  and  to  capitalize  it,  on  the  assump- 
tion that  the  same  sei^vice  will  continue  indefinitely,  and 
(2)  to  capitalize  a  cost  of  depreciation  by  taking  the 
sum  of  present  worths  of  investments  and  reinvest- 
ments. The  sum  of  these  two  capitalized  amounts  yields 
the  equivalent  figure  for  an  investment  the  income  from 
which  would  pay  for  the  service  rendered.  This  equiva- 
lent investment,  to  which  the  author  gives  the  name 
"vestance,"  is  a  measure  of  the  comparative  desirability 
of  two  designs. 

The  simple  comparisons  are  extended  by  dividing  this 
hypothetical  equivalent  investment  ("vestance")  by  the 
hours  of  effective  service  per  year,  to  secure  a  "vest- 
ance per  hour"  from  which  can  readily  be  found  the 
hours  of  service  for  which  one  design  becomes  more 
economical,  all  things  considered,  than  some  alternative. 
The  scheme  is  extended  in  another  way  by  dividing  the 
equivalent  investment  ("vestance")  by  various  service 
units,  such  as  cubic  feet  per  second  of  flow  capacity  for 
pipes,  to  locate  that  rate  of  service  (velocity  of  flow  in 
the  case  of  pipes)  which  requires  the  least  investment. 

All  this  discussion  fills  70  per  cent  of  the  volume.  The 
rest  of  the  book  shows  a  study  of  cost  apportionment 
with  variable  hours  of  service,  with  load  changes  and 
with  operating  costs  fluctuating  with  the  load  changes. 
The  author  introduces  a  multitude  of  tables  of  approxi- 
mate pre-war  prices  and  oi)erating  data  for  boilers, 
engines,  pumps,  gas  producers,  dams,  canals,  hydro- 
electric plants,  gas  producers,  etc. 

The  prospective  reader  should  be  warned  that  he  may 
find  the  early  part  of  the  book  disconcerting  because  of 
a  few  radical  dicta,  though  these  unaccepted  precepts  do 
not  really  interfere  with  the  study  of  the  author's  way 
of  analyzing  a  design.  The  author,  for  instance,  early 
says  that  his  "Financial  ICngineering"  does  not  invade 
the  field  of  economics.  Yet  later,  speaking  of  demand 
and  supply,  he  avers  that  "even  the  most  elementary 
study  shows  that  there  is  no  such  law."  Also  on  p.  16, 
in  speaking  of  risk,  he  .says,  "this  is  something  evidently 
not  the  basis  of  interest  but  rather  the  want  and  distress 
of  the  u.ser." 

The  author  is  not  in  harmony  with  a  large  company 
of  engineers  when  he  denies  that  "depreciation"  can  in- 
clude loss  of  value  from  dilapidation  (wear  and  tear) 
but  must  cover  only  obsolescence,  inadetjuacy,  and  use- 
lessne.ss  from  lack  of  demand  for  .service.  He  would 
place  even  major  replacements  of  long-lived  items  in 
operating  expense.s,  neglecting  for  the  moment  the  fact 
that  this  would  distort  the  annual  expenses  of  certain 
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years  and  render  precai-ious  the  sacrificed  investment  in 
equipment  whose  life  is  fixed  by  irreparable  delapidation 
rather  than  obsolescence  and  inadequacy.  But  in  arriv- 
ing at  depreciation  as  a  real  computation,  the  author 
employs  a  life  table  in  which  dilapidation  theory  evi- 
dently determines  life  as  much  as  obsolescence  and 
inadequacy.  Moreover,  the  author  regards  depreciation 
as  a  "trust  fund"  solely  for  renewing  property  worn 
out,  or  crowded  out,  and  denies  the  findings  of  econ- 
omists and  eminent  jurists  that  it  is  a  repayment  of 
investment  sacrificed  in  giving  service,  to  be  repaid 
to  the  investor  and  by  him  put  back  into  renewals,  or 
into  his  pocket  if  he  pleases. 

New  Edition  of  Bellasis'  Hydraulics 

Reviewed  by  Robert  E.  Horton 

of  Horton,  Barker  &  Wheeler,  Engineers,  Albany,  N.  T. 

HYDRAULICS  WITH  WORKING  TABLES— By  E.  S.  Bellasis, 
M.Inst.C.E.,  Recently  Superintending  Engineer  in  the  Irriga- 
tion Branch  of  the  Public  Works  Department  of  India,  Author 
of  "River  and  Canal  Engineering,"  "Irrigation  Works,"  etc. 
Third  Edition.  London  :  Chapman  &  Hall,  Ltd.  Cloth  ;  6  x  9 
in.;   pp.    348;   illustrated.      18/-   net. 

The  first  edition  of  this  book,  published  in  1903,  was 
marked  by  an  unusual  amount  of  original  matter  and 
concise  and  piquant  descriptions  and  discussions  of 
hydraulic  features  of  Indian  engineering  works.  The 
present  edition  possesses  the  same  characteristics  but 
is  rendered  somewhat  more  cosmopolitan  by  the  inclu- 
sion of  a  critical  discussion,  somewhat  after  the  order 
of  that  used  by  the  late  Philip  A.  Morley  Parker  in  his 
well-known  book  on  "Control  of  Water,"  and  covering 
more  recent  investigations  down  to  the  time  of  going 
to  press,  in  all  countries,  particularly  in  the  United 
States. 

The  book  is  essentially  a  working  manual  rather  than 
an  exhaustive  treatise.  Details  of  experiments  are 
rarely  given  but  there  are  fairly  complete  tables  of 
coefficients  of  various  kinds,  deduced  from  experiments 
on  weirs  or  orifices,  pipes  and  channels. 

Glancing  through  the  book,  there  appears  to  be  an 
unusually  small  amount  of  mathematical  discussion,  but 
many  of  the  minor  formulas  and  numerical  expressions 
are  run  in  with  the  text,  and  formulas  are  printed  in 
ordinary  type,  which  renders  them  less  conspicuous  than 
in  some  other  books  on  hydraulics. 

Regarding  flow  in  pipes  and  channels,  the  author 
quotes  Houk's  conclusion  that  "the  Bazin  formula  is 
inferior  to  Kutter's  for  all  types  of  open  channels,  and 
that  although  the  Kutter  formula  is  not  ideal,  it  is 
the  best  available."  The  author  accepts  this  conclusion. 
He  also  takes  the  position  that  for  practical  purposes  it 
is  preferable  to  retain  the  Chezy  type  of  formula  with 
the  exponents  of  r  and  s  each  i,  rather  than  to  attempt 
to  modify  this  formula  by  the  use  of  other  exponents 
in  such  a  manner  as  to  render  the  coefficient  constant. 
However,  he  gives  various  other  formulas,  including 
that  of  Manning,  and  adapts  the  Manning  formula  to 
this  viewpoint  by  expressing  the  coefficients  therefor 
as  a  function  of  r  with  exponent   «. 

Extensive  tables  of  values  of  coefficients  for  use  in 
the  Bazin  and  Kutter  formulas,  particulai-ly  the  latter, 
are  given,  and  also  a  table  of  the  values  of  the  coeffi- 
cient c  in  the  Chezy  formula  derived  from  Manning's 
formula.  These  tables  afford  a  ready  basis  of  com- 
parison of  the  results  to  be  obtained  by  the  Manning 
and  Kutter  formulas  for  a  given  channel  and  value  of 
w,  and  will  be  found  very  convenient  to  that  numerous 
class  of  engineers  which  is  in  the  position  of  making  a 


transition  from  general  use  of  the  Kutter  formula  to  the 
use  of  the  Manning  formula  in  their  practice. 

Forty-one  pages  are  devoted  to  a  discussion  of  vari- 
able flow,  following  generally  the  lines  of  discussion 
of  this  subject  in  the  early  editions  of  the  book.  In 
this  discussion,  the  author  attacks  backwater  problems 
by  methods  which  are  original  and  enlightening. 

Other  features  of  hydraulic  practice  receiving  special 
consideration  are  the  silting  of  irrigation  channels  and 
the  design  of  non-silttng  channels.  Considerable  atten- 
tion is  devoted  to  hydraulic  observations  by  means  of 
floats,  current  meters,  and  other  devices.  The  section 
on  meters  is  based  mostly  on  European  practice. 

A  subject  of  great  importance  on  which  literature  is 
exceedingly  meager  is  that  of  unsteady  flow  in  open 
channels.  The  problem  of  the  downstream  advance  of 
changing  stage  in  a  river  channel,  when  the  gates  of 
an  upstream  reservoir  are  opened  or  closed,  is  discussed 
in  a  section  covering  six  pages.  This  discussion  is 
clear  and  illuminating,  but  not  based  on  experiments  and 
is  essentially  hypothetical.  It  does  not  go  far  enough 
to  serve  as  a  reliable  guide  in  practical  calculations  of 
the  time  required  for  waters  from  a  reservoir  to  reach 
a  point  downstream,  for  the  reason  that  it  does  not 
take  into  account  the  occurrence  of  pressure  waves,  nor 
the  limiting  conditions  where  the  advance  takes  place 
in  the  form  of  a  tidal  bore.  Experimental  data  to 
elucidate  this  problem  are  greatly  needed. 

On  the  whole,  this  book  is  commendable  for  its 
lucidity  and  conciseness.  Typographical  and  numerical 
errors  appear  to  be  unusually  rare.  It  is  a  book  which 
the  practicing  engineer  will  do  well  to  consult  before 
making  final  decisions  in  regard  to  a  given  problem,  if 
for  no  other  purpose  than  to  obtain  the  benefit  of  the 
new  angles  of  view  which  it  presents  on  many  matters. 
It  is  a  book  which  the  young  engineer  seeking  to  lay 
the  foundation  for  a  broad  knowledge  of  hydraulic 
practice  will  do  well  to  read. 

[The  first  edition  of  the  book  was  reviewed  by  the 
late  George  W.  Rafter  in  Engineering  Ne>i-s,  Aug.  20, 
1903.— Editor.] 

Autobiography  of  a  Leading  British 
Municipal  Engineer 

REMINISCENCES  OF  A  MUNICIPAL  ENGINEER — By  H. 
Percy  Boulnois,  M.  Inst.  C.  E.  London,  Eng. :  St.  Bride's 
Pre.ss,    Ltd.    Cloth;    6    .x    9    in.:    pp.    120. 

Following  his  long  career  as  a  municipal  engineer 
and  an  author  on  related  subjects,  Mr.  Boulnois,  by 
writing  the  present  volume,  has  won  the  distinction  of 
being  the  first  city  engineer  to  write  an  autobiography. 
Why  Mr.  Boulnois  did  this  can  be  best  expressed  in  his 
own  words: 

One  of  my'  objects  in  wi'iting  this  book  was  to  give  to 
the  general  public  some  better  conception  than  they  would 
seem  to  have  at  present  of  the  work  which  devolves  on 
a  municipal  engineer.  Incidentally,  its  contents  may  show 
that  such  an  official  can  take  an  interest  in  literature  and 
in  other  subjects  outside  the  scope  of  his  daily  duties.  I  am 
not  aware  that  any  other  engineer  has  ever  been  sufficiently 
venturesome  to  write  his  life,  and  in  this  respect,  I  believe, 
the  book  is  unique.  My  aim  has  been  to  make  these  rem- 
ini.scences  not  only  interesting  but  amusing,  and  as  to  how 
far  I  have  been  successful  in  this  I  must  leave  my  readers 
to  decide.     "Nil  sine  labore." 

Unless  by  the  words  "any  other  engineer"  Mr. 
Boulnois  means  it  to  be  understood  any  other  municipal 
engineer  had  previously  written  his  own  life,  he  is  in 
error,  as  witness  at  least  the  one  example  of  McCarthy's 
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two  lengthy  volumes  of  "Incidents"  noted  in  this  sec- 
tion Dec.  11-18,  1919,  p.  1021,  and  Oct.  21,  1920,  p. 
807.  This  oversight,  however,  in  no  way  detracts  from 
the  value  and  interest  of  Mr.  Boulnois'  "Reminiscences." 
In  fact,  •  it  only  reinforces  the  general  argument  for 
more  autobiographies  by  engineers  since  the  "Incidents" 
as  well  as  the  "Reminiscences"  so  greatly  enrich  engi- 
neering literature.  It  may  be  noted  in  passing  that 
another  British  municipal  engineer  rendered  a  distinc- 
tive service  to  engineering  literature  a  few  years  ago. 
We  refer  to  "The  River  Irwell :  Pleasant  Reminiscences 
of  the  Nineteenth  Century  and  Suggestions  for  Im- 
provement in  the  Twentieth  Century,"  by  J.  Corbett, 
borough  engineer  of  Salford  (Engineering  News.  Aprii 
16,  1908,  p.  441).  Mr.  Corbett's  book  was  to  some 
extent  autobiographical,  since  among  other  things 
recorded  he  told  of  work  he  had  done  as  member  of  the 
Salford  Council  for  five  years  and  as  borough  engineer 
for  fifteen  years  to  clean  up  and  improve  the  River 
Irwell. 

During  his  forty  years  in  municipal  engineering 
work,  Mr.  Boulnois  was  successively  surveyor  of  Exeter 
(1874-83),  engineer  of  Portsmouth  (1883-90),  engineer 
of  Liverpool  1890-7  and  inspector  and  then  deputy  chief 
engineering  inspector  of  the  British  Local  Government 
Board,  retiring  from  the  latter  position  by  age  limitation 
in  1911.  From  that  date  until  the  war  broke  out  Mr. 
Boulnois  was  in  consulting  practice. 

Mr.  Boulnois'  engineering  education,  so  far  as  school- 
ing was  concerned,  was  obtained  in  the  School  of 
Applied  Science  of  King's  College  (London),  which  at 
that  time  shared  with  Trinity  College  (Dublin)  the 
distinction  of  being  the  only  university  where  engi- 
neering was  taught  in  England,  Mr.  Boulnois  states. 
When  Mr.  Boulnois  entered  the  school  mentioned,  in  the 
spring  of  1862,  the  staff  consisted  of  Charles  Percy 
Bysshe  Shelley,  brother  of  the  celebrated  poet,  as  pro- 
fessor of  mechanics,  and  four  others  who  taught  (1) 
geometry,  (2)  chemistry,  (3)  surveying  and  (4) 
geology  and  mineralogy.  There  was  "no  chair  of  sani- 
tary science,  and  in  those  days,"  Mr.  Boulnois  states, 
"it  is  doubtful  if  there  were  many  men  in  the  whole 
of  the  United  Kiugdom  who  knew  anything  at  all  about 
sanitation." 

Leaving  King's  College  toward  the  end  of  1863,  M^r. 
Boulnois  was  engaged,  for  about  a  j'ear,  "as  a  sort  of 
unpaid  assistant"  to  a  French  engineer  who  had  charge 
of  some  railway  construction  in  France.  On  Jan.  1, 
ISO.').  Mr.  Boulnois  was  articled  to  Joseph  Bazalgette, 
who  was  then  engaged,  besides  his  private  practice, 
as  chief  engineer  of  the  London  Metropolitan  Board 
of  Works.  The  pupilage  expired  in  1869,  but  Mr. 
Boulnois  was  retained  by  Mr.  Bazalgette  for  another 
year  as  an  assistant  on  various  private  works.  Of  his 
articles  to  Mr.  Bazalgette,  Mr.  Boulnois  writes : 

One  of  the  few  documents  I  have  preserved  is  that  of 
my  articles,  in  which  I  am  described  as  "an  infant  of  the 
age  of  19  years,"  and  in  which  it  is  stated  that  the  premium 
paid  was  £420.  Further,  that  I  became  his  "pupil  and  ap- 
prentice in  the  profession,  business,  or  employment  of  a 
civil  engineer,"  and  that  I  bound  myself  to  "faithfully, 
diliKently,  and  honestly  serve  him  and  obey  his  lawful 
c.inimaiids,"  and  also  that  I  .should  "in  all  respects  demean 
and  behave  myself  as  a  good,  true  and  faithful  pupil  and 
apprentice."  At  the  same  time  my  guardians,  who  were 
my  mother  and  my  eldest  brother,  undertook  to  "find  and 
provide  me  sufficient  meat,  drink,  lodging,'  clothes,  washing, 
medicine,  medical  attendance,  and  all  other  necessaries." 
For  all  this  my  "master"  agreed  that  he  "should  and  wil> 


according  to  the  best  of  his  skill  and  knowledge,  teach  and 
mstruct,  or  cause  to  be  taught  and  instructed  th,  said  (me) 
as  his  pupil  and  apprentice  in  the  practice,  profession,  busi- 
ness, or  employment  of  a  civil  engineer,"  and  a  great  deal 
more  of  the  usual  legal  jargon. 

Mr.  Boulnois  gives  as  one  of  the  reasons  for  quoting 
extracts  from  his  articles  the  fact  that  "the  question 
of  the  proper  wording  of  articles  of  indenture  of  engi- 
neering pupils  is  being  considered  at  the  present  time." 
Between  the  period  of  his  service  with  Mr.  Bazalgette, 
Mr.  Boulnois  was  for  a  year  or  so  in  Jamaica  as  dis- 
trict engineer  under  the  surveyor  general,  engaged 
chiefly  on  construction  and  repair  of  government  build- 
ings, bridges,  etc.,  and  for  a  few  months  he  was  in 
Buda  Pesth  with  a  former  fellow  pupil  who  had  a 
contract  for  asphalt  pavement  construction. 

While  at  Exeter  Mr.  Boulnois  conducted  one  of  the 
earliest  water-main  scraping  operations  for  the  removal 
of  incrustation.  This  was  "about  the  year  1880."  The 
work  is  described  in  some  detail  in  the  book  before  us. 
Donald  Cameron,  who  later  on  introduced  the  septic 
tank,  was  chief  assistant  to  Mr.  Boulnois  at  Exeter. 
In  the  portion  of  his  book  devoted  to  his  experiences 
at  Liverpool,  Mr.  Boulnois  gives  some  very  interesting 
information  regarding  the  Liverpool  Health  Act,  passed 
by  Parliament  in  1842,  which  he  says  was  "the  first 
act  ever  obtained  which  contained  power  to  enforce 
sanitary  regulations."  In  1846  the  Liverpool  Sanitaiy 
Act  empowered  the  council  to  appoint,  subject  to 
approval  by  one  of  the  principal  secretaries  of  state, 
"a  person  duly  qualified  as  a  civil  engineer  to  act  as 
local  surveyor"  and  by  an  act  of  Parliament  in  1854 
it  was  provided  that  this  official  should  be  known  as 
"the  borough  engineer." 

Here  and  there  through  the  volume,  and  particularly 
in  its  closing  chapter,  Mr.  Boulnois  recounts  various 
literary  activities,  not  all  of  which  were  confined  strictly 
to  engineering  subjects.  In  1883  he  published  "The 
Municipal  and  Sanitary  Engineers'  Handbook.''  His 
"Modern  Roads"  was  noted  in  this  section,  April  15, 
1920,  p.  784. 

One  of  Mr.  Boulnois'  more  distinctively  literary 
efforts  was  a  paper  before  a  literary  and  scientific  society 
on  Du  Jlaurier's  "Peter  Ibbetsen."  This  paper,  hav- 
ing been  sent  to  the  author,  brought  out  a  very  inter- 
esting letter  which  is  published  in  Mr.  Boulnois' 
"Reminiscences,"  followed  by  a  critical  comparison  by 
Mr.  Boulnois  of  "Peter  Ibbetsen"  and  "Trilby."  Mr. 
B(.'ulnois  prints  in  his  concluding  chapter  some  verses 
entitled  "The  Tale  of  a  Newly-Made  Road,"  begin.iing: 
Scarcely  had  the  roller  left  it,  left  it  a  compacted  mass, 
Than  a  dark-browcJ  man  surveyed  it,  said  there  was  a  smell 

of  gas — 
Sent  for  ruthless  men  who  dug  it,  dug  it  out  in  trenches 

wide. 
Filled   these   chasms   up   at    random,   caring   not   if   they'd 

subside. 
Forthwith  came  a  gaunt  inspector,  said  a  water-main  had 

burst, 
Followed  suit,  and  dug  more  trenches — of  the  two  he  was 
the  worst. 
There  is  also  reprinted  a  short  story  by  Mr.  Boulnoi.i 
and   a   single-act  play   taking   off  a  local   governmciu 
board  inquiry. 

We  have  given  a  large  amount  of  space  to  this  littk- 
book  because  of  its  interest  and  in  the  hope  thai  ly 
calling  attention  to  it  there  may  be  stimulated  furllRi 
additions  to  the  scanty  list  of  engineering  autobiog 
raphiea. 
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Iron  and  Steel  Making 

Reviewed  by  W.  P.  Barba 

Formerly  Vice-President.  Midvale  Steel  Co.,  Philadelphia,  Pa. 

THE  MAKING.  SHAPING  AND  TREATING  OF  STEEL — By 
J.  M.  Camp  and  C.  B.  Francis.  Second  Edition.  Pittsburgh. 
Pa.:  The  Carnegie  Steel  Co.  Leather;  5  x  8  in. ;  pp.  614: 
illustrated.     $5. 

Characterized  briefly,  this  book,  now  in  its  second 
edition,  is  a  much-needed  contribution  to  the  elementary 
literature  of  iron  and  steel  making.  In  the  reviewer's 
forty  years  of  active  experience  in  the  making  of  fine 
steels,  there  has  always  been  apparent  the  utter  lack  of 
a  book  so  elementary  that  it  could  be  given  to  a  man  not 
specifically  trained  in  the  art.  There  was  no  book  that 
did  not  demand  a  basic  knowledge  of  chemistry,  of 
physics  and  of  mechanical  practice,  including  a  good 
deal  of  electrical  engineering. 

The  book  under  review,  primarily  prepared  to  instruct 
the  large  sales  force  of  the  U.  S.  Steel  Corporation,  has 
largely  a  local  application  in  its  descriptions  of  plants 
and  equipment.  However,  it  has  been  broadened  and 
amplified  so  that  it  almost  covers  the  requirement  noted. 
The  definitions  are  in  plain  language  and  are  complete 
and  highly  informative.  Although  in  some  cases  they 
do  require  further  research  by  the  reader  into  the 
original  sources,  this  further  research  is  stimulated, 
and  the  direction  well  indicated. 

All  praise  is  due  the  authors  for  the  illuminating 
and  interesting  way  in  which  they  have  handled  in  tar 
pages  of  the  first  chapter  what  a  second-year  college 
student  would  take  a  term  to  acquire  from  the  original 
sources.  In  the  chemical  section,  covering  the  atomic 
theory  and  the  laws  of  combining  by  definite  propor- 
tions, a  more  difficult  task  is  set  the  student;  the 
description  of  elements  and  the  basic  definitions,  how- 
ever, is  particularly  concise.  The  section  on  ores,  raw 
materials  and  refractories,  again,  is  plain,  easy  reading. 

"Fuels"  begins  with  an  introduction,  comprising  in 
the  briefest  form  known  to  the  reviewer  the  laws  cov- 
ering the  use  of  fuel  and  the  data  necessary  to  support 
these  laws.  Down  to  where  pyrometers  are  treated, 
this  chapter  is  wholly  commendable.  But  as  to 
pyrometers,  the  Whole  book  is  deficient  in  its  treatment 
of  the  requirements  and  usefulness  of  pyrometric 
measurement,  and  it  is  recommended  that  when  the 
third  edition  is  brought  out,  the  section  on  pyrometric 
work  be  amplified. 

There  is  some  redundancy  in  the  description  of  the 
composition  and  chemical  makeup  of  the  compounds 
entering  liquid  fuels,  and  the  effect  on  the  reader  is 
likely  to  be  confusing.  But  when  gaseous  fuels — chiefly 
those  prepared  from  coal — are  treated,  the  book  is  com- 
plete and  informing.  The  powdered  coal  section  might 
well  be  amplified  in  a  later  edition,  since  there  is 
within  reasonable  view  an  end  of  the  natural  gas  supply 
in  the  iron  and  steel  district,  and  recourse  is  even  now 
being  had  to  powdered  coal  and  colloidal  fuels.  The 
chapter  on  "Fluxes  and  Slags"  is,  if  anything,  too  de- 
tailed, yet  somewhat  incomplete.  The  casual  reader 
must  discriminate  between  the  excellent  short  defini- 
tions and  the  widely  extended  chemistry  of  these  difficult 
compounds. 

Manufacture  of  pig  iron  is  treated  in  an  easy,  intel- 
ligent manner,  and  the  only  lack  noticed  by  the  reviewer 
is  that  no  particular  mention  is  made  of  the  Gayley 
method  of  refrigerating  the  blast,  in  order  to  remove 
moisture  and  standardize  the  water  content  of  the  air 


sent  through  the  blast  furnace.  Particular  commenda- 
tion should  be  given  the  very  comprehensive  collection 
of  data  carried  by  Fig.  23  on  p.  168,  since  the  number 
of  men,  even  metallurgists,  who  know  that  it  requires 
16,458  lb.  of  material  to  produce  2,240  lb.  of  pig  iron 
is  limited.  The  whole  chapter  on  the  reactions  of  the 
blast  furnace  is  very  useful  and  easily  understood. 

Under  the  head  of  the  Bessemer  process,  particular 
attention  is  directed  to  the  authors'  definition  of  "steel," 
(a  diflScult  matter),- which  will  leave  no  doubt  in  the 
mind  of  even  a  court  or  a  jury  as  to  the  distinction 
between  steel  and  the  other  varied  forms  of  iron  manu- 
facture. 

The  authors  give  an  adequate  historical  description 
of  the  basic  openhearth  process  and  its  principles. 
While  it  does  not  pretend  to  be  a  comprehensive  study 
of  steelmaking  in  the  basic  openhearth,  there  is  inherent 
evidence  that  the  authors  have  complete  knowledge  of 
good  practice  in  the  making  of  basic  steel.  In  turn, 
they  make  the  statement  that  in  no  plant  of  the  Carnegie 
Steel  Co.  is  there  an  acid  openhearth  furnace  at  work, 
and  in  so  far  as  they  fail  to  deal  with  acid  openhearth 
practice  the  book  is  not  a  comprehensive  compendium 
of   the   steel   manufacturing   industry. 

.Attacking  the  comparatively  new  subject  of  electric 
furnace  manufacture  of  steel,  the  authors  have  seen  fit 
to  give  a  great  deal  of  space  to  a  discussion  and  devel- 
opment of  technical  laws  which,  in  the  opinion  of  the 
r<»"'ewer,  serve  to  complicate  the  thought  of  the  un- 
trained reader  before  he  approaches  the  fundamental 
statement  that  in  the  electric  furnace  the  electricity  is 
merely  a  superior  and  easily  controlled  form  and  source 
of  heat,  enabling  high  temperatures  to  be  reached  and 
controlled,  and  in  a  controlled  atmosphere,  as  required 
for  the  ultra-refinement  process  looked  for  in  the  elec- 
tric furnace.  The  diffuse  statements  concerning  the 
use  of  electric  current  for  the  production  of  this  heat 
might  well  be  modified.  As  to  furnaces  and  their  oper- 
ation, however,  the  descriptions  of  the  authors  are 
most  satisfactory.  The  chapter  is  closed  by  an  excel- 
lent summary,  and  but  one  suggestion  needs  to  be  made : 
The  summary  should  state  that  the  electric  furnace 
process  does  not  of  itself  guarantee  that  the  product 
is   of   ultra-refinement. 

The  largest  single  section  of  the  book  is  taken  up 
with  the  shaping  of  the  steel  and  the  mechanical  prop- 
erties of  steel.  This  is  easy,  plain  reading.  Chapter 
IV  on  the  Making  and  Preparation  of  Ingots,  with  a 
large  amount  of  information,  makes  but  one  reference 
to  bottom-poured  ingots,  although  in  the  East  most 
ingots  for  the  rolling  of  plates  are  bottom-poured,  while 
in  the  West  this  is  less  usual.  It  is  the  reviewer's 
belief  that  in  a  subsequent  edition  the  authors  should 
give  some  attention  to  bottom  pouring. 

Attention  may  be  directed  to  the  instructive  diagrams 
of  rolls,  roll  passes  and  the  manner  of  the  reduction 
of  section. 

The  discussion  of  defects  and  their  causes,  p.  413-415, 
should  be  studied  and  memorized  by,  everyone  using  or 
producing  steel.  These  short  three  pages  give  a  common 
meeting  ground  which  will  solve  more  sales  difficulties, 
if  thoroughly  absorbed  and  practiced,  than  any  other 
three  pages  in  the  book. 

The  section  on  forging  of  axles,  etc.,  is  rather  too 
detailed  a  description  of  a  particular  plant  to  be  useful 
in  a  general  textbook,  and  hence  must  be  considered 
mainly  as  special  information,  but  interesting  in  that 
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the  practice  described  is  advanced  practice.  The  last 
paragraph  of  this  section,  Advantages  of  Heat  Treating 
Axles,  is  one  of  the  few  instances  in  this  book  of  argu- 
mentative reasoning,  but  the  reviewer  bears  testimony 
to  the  soundness  of  the  argument  here  advanced. 

Part  III,  The  Constitution,  Heat  Treatment  and  Com- 
position of  Steel,  is  one  of  the  most  fundamentally 
difficult  sections  of  the  book.  The  authors  essayed  to 
make  plain  to  the  casual  reader  many  of  the  newer  and 
most  abstruse  observations  developed  by  the  use  of 
microscopic  research  methods  and  of  the  theories  which 
underlie  them.  Again  the  authors  have  done  a  good 
piece  of  work,  and  one  who  reads  what  they  have  oiTered 
and  supplements  it  with  even  a  little  special  following-up 
from  original  sources  will  have  a  knowledge  of  a  subject 
which  only  a  very  few  years  ago  was  confined  to  a 
few  highly  specialized  laboratories  in  large  universities. 

Thin  paper,  good  printing  and  flexible  back  combine 
to  make  a  convenient  light-weight  book  of  614  pp., 
which  should  be  in  the  traveling  bag  of  every  salesman 
and  on  the  desk  of  every  purchasing  agent  and  works 
executive  handling  steel  products.  Its  contents  should 
be  in  the  possession  of  everyone  who  produces,  uses 
or  deals  with  this  material,  which  is  the  base  of  the 
business  pyramid  of  the  world. 


A  Memorial  Pamphlet 

THE  DISCOVERT  OF  ELECTROMAGNETISM  MADE  IN  THE 
YEAR  1820 — By  H.  C.  Oersted.  Copenhagen,  Denmark:  Pub- 
lished for  the  Oersted  Committee  at  the  Expense  of  the  State 
by    Absalon   Larsen. 

Facsimile  reproductions  of  the  original  Latin  pam- 
phlet of  the  Danish  physicist  Hans  Christian  Oersted; 
entitled,  "Experimenta  Circa  Effectum  Conflictus  Elec- 
trici  in  Acum  Magneticam"  and  of  translations  pub- 
lished soon  afterward  in  French,  Italian,  German  and 
English,  together  with  a  Danish  reprint.  The  English 
translation  appeared  in  'Annals  of  Philosophy,"  Vol. 
XVI,  pp.  273-76,  London,  1820.  A  short  preface  in 
French  and  in  English  gives  a  biographical  sketch  of 
Oersted. 

Oersted's  essay  is  worthy  of  a  high  place  in  technical 
literature,  not  only  because  of  its  historical  and  scien- 
tific importance  but  also  as  an  example  of  clear  and 
concise  writing.  The  biographical  preface  says:  "The 
pamphlet  is  very  much  condensed;  in  fact,  it  is  so  brief 
that  in  many  parts  of  it  each  line  can  be  said  to  de- 
scribe an  experiment." 

It  may  be  added  that  Oersted  was  professor  of 
physics  at  the  University  of  Copenhagen;  made  many 
researches  and  wrote  numerous  technical  works;  was 
of  "a  very  poetical  nature" ;  "stood  in  close  relation  to 
most  of  the  leading  intellectuals  of  the  day;  was  the 
"good  genius  of  the  world-famed  poet,  Hans  Ander- 
sen," and  wrote  a  pamphlet  on  "The  Spirit  in  Nature." 


Naval  Consulting  Board 

NAVAL  CONSULTING  BOAKI.  •^'•;, ^HK  TNITED  STATES-; 
By  Lloyd  N,  Scott.  Late  Captnin  U  S  a  .  ■'"',^,  "-l^'/""  9J',™\ 
to  the  Naval  Con»ultlng  Bo.ird  .,nd  War  Committee  of  Tcrhnica 
.Societies,  from  Inventions  Se.  tinn  Cenernl  ^'a"- „l'-,  "  . '*  ,  "±i'. 
inBton.  D.  C.  :  Navy  DcparUnent.  Cloth  ;  6  x  9  In.  .  pp.  -»»  . 
illustrated. 

Although  the  preliminary  chapters  on  the  remarkable 
work  of  the  industrial  preparedness  campaign  of  the 
Council  of  National  Defense  are  somewhat  fulsome,  the 
main  part  of  this  book,  describing  the  activities  of  the 
Naval    ConsuHing    Board,    is   well    worth    while.     The 


author  assumes  personal  responsibility  for  all  of  his 
statements  but  the  publication  is  official.  It  reveals 
many  of  the  secrets  of  war  invention  and  illuminates 
the  difficulties  of  the  inventions  boards  which  had  to 
deal  with  thousands  of  patriotic  citizens  whose  zeal  to 
help  the  Government  far  outweighed  their  technical 
ability  or  knowledge  of  the  state  of  the  arts  they  were 
trying  to  improve. 

Library  of  Reclamation  Service 

A  reference  library  of  3,000  volumes  is  maintained  at 
the  Washington  office  of  the  U.  S.  Reclamation  Service. 
Every  year  a  history  of  the  progress  of  each  project  is 
prepared  by  the  engineer  in  charge.  There  are  now 
more  than  1,000  of  these  project  histories  on  file.  In 
the  section  devoted  to  the  histories  there  are  included 
specifications,  plans,  photographs  and  cost  data.  The 
engineering  section  contains  400  selected  books  on  irri- 
gation and  engineering  subjects.  Other  sections  relate 
to  public  documents  of  the  Reclamation  Service,  related 
departmental  publications,  state  publications  and 
periodicals.  More  than  100  foreign  engineers  and 
officials  have  taken  advantage  of  the  library's  facilities. 

For  schools,  colleges  and  associations  the  library  has 
a  dozen  motion  picture  films  which  it  loans  on  request. 
Official  photographs  and  slides  of  construction,  opera- 
tion and  settlement  are  on  sale  at  estimated  cost. 

In  the  recently  issued  "List  of  Publicatio7is  No.  5,"  a 
6  X  9-in.  pamphlet  of  95  pp.,  there  is  noted  a  list  of 
standard  designs  on  which  the  Denver  office  has  been 
at  work  for  several  years.  These  designs  are  the  "shelf 
hardware,"  so  to  speak,  of  an  irrigation  works  for  they 
represent  the  combined  experience  of  all  the  projects. 
The  subjects  include  gates,  bridges,  buildings,  checks, 
drops,  pipe,  concrete  turnouts  and  weirs. 


Publications  Received 


(So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If  the' 
book  or  pamphlet  is  for  sale  and  tlie  price  is  known  by  the  editor 
the  price  is  slated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obt-ained 
without  cost.  Many,  but  not  all,  of  the  pamphlets,  however,  can 
be  obt.ained  without  cost  at  least  \fy  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  lie  pursued  to  obtain  copies 
of  the  publications  listed  in  the.se  columns  should  apply  for  infor- 
mation to  the  staled  publisher,  or,  in  case  of  books  or  paper.-; 
privately  printed,  then  to  the  author  or  other  person   indicated.] 

THE  ATLAS  HANDBOOK  ON  CONCRETE  CO.VSTRl'CTION— 
New  York :  The  Atlas  Portland  Cement  Co.  Flexible  Cover ; 
4   X  7  In.  ;  pp.    144:   Illustrated.      $2. 

A  very  complete  condensation   of  the  art  and   practice  of  mak- 
ing concrete.     Useful  for  the  amateur  and  with  some  information 
of  value  to  the  professional.     Announced  as  costing  $2  but  prob- 
ably available  for  nothing  to  those  who  deserve  it. 
BUREAU  OF  MINES :     Report  by  the  Director  to  the  Secretary 
of  the  Interior,  1920 — Washington.  D.  C. ;     The  Bureau.     Paper; 
6    X    9    In.  ;    pp,    149  ;    illustrated.      15c.    from    Superintendent    of 
Documents.  ^ 

CANADIAN  CANAL  STATISTICS,  1919:  Prepared  In  collabora- 
tion with  the  Department  of  Railways  and  Canals,  Ottawa, 
Can.:  Dominion  Bureau  of  Statistics.  Papi'r :  7  x  10  in.: 
pp.  55. 
CHIEF  OF  ENGINEERS.  U.  S.  ARMY:  Report  tc  the  Secretfiry 
of  War.  1920 — Washington,  D.  C. :  War  Dept.  Paper;  6x9 
in.  ;  pp.  2088. 
COMMISSION  ON  WATERWAYS  AND  PUBLIC  LANDS;  Re- 
port. 1919 — Boston.  Mass.;  The  Commission.  Cloth:  6x9 
in.  ;  pp.  96. 
lOMPRESSED  AIR  PLANT:  The  Production.  Transmission  and 
Use  of  Comprep-jed  Air,  with  Special  Reference  to  Mim-  Service 
— By  Robert  Ptele.  Mining  Engineer  and  Professor  of  .Mining 
In  the  School  of  Mines.  Columbia  University.  Fourth  Edition. 
Rpvised  and  Enlarged.  New  York:  John  Wiley  &  Sons,  Ine, 
London:  Chapman  A  Hall.  Ltd.  Cloth:  6  x  9  In.  :  pp.  5T16 : 
Illustrated.     »4.5n. 

in  this  edition  a  chapter  on  "Measurement  of  Air  Consumption" 
has   been    added    and    a   note   on    "Important"    air    lift-work    at    a 
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mine  in  Mexico  lias  been  inserted.  The  first  edition  was  reviewed 
in  Engineerina  Neivs,  Sept.  17,  1908,  p.  319.  and  in  Engineering 
Record,  Sept.  26,  1908,  p.  363. 

CONFERENCE  ON  EMPLOYMENT  AND  EDUCATION:  Held 
by  the  American  Association  of  Engineers,  Report,  1920 — Chi- 
cago, 111.  :  The  Association.  Paper  ;  6  x  9  in. ;  pp.  48. 
CONTRACTS  IN  ENGINEERING :  The  Interpretation  and  Wxit- 
ing  of  Bhgineering-Commercial  Agreements — By  James  Irwin 
Tucker,  B.S..  LL.D.,  Assoc.  M.  Am.  Soc.  C.  E..  Chief  Engineer, 
Continental  Asphalt  &  Petroleum  Co..  etc.  Second  Edition.  New 
York  and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9 
in.  ;  pp.  331.     $4. 

The  first  edition  was  noticed  in  the  Engineering  Literature 
Section  of  Engineering  News,  Oct.  13,  1910,  p.  25,  and  in  Engineer- 
ing Record,  Nov.  12,  1910,  p.  558.  The  present  edition  contains  ap- 
proximately 25   pp.  more  than  first. 

DEPARTMENT  OP  HIGHWAYS  OF  THE  PROVINCE  OP 
S.\SK.\TCHEW.A.N,  C.A.NAD.\  :  Report,  1919-20 — Regina.  Sask. 
Can. :  The  Department.  Paper  ;  7  x  10  in. ;  pp.  113  ;  illustrated. 
DER  EISENEETON  SEINE  BERECHNUNG  UND  GEST.^L- 
TUNG — Von  Rudolf  Saliger,  Dr.-Ing.,  ord.  Professor  der  Tech- 
nischen  Hochschule  in  Wein.  Vierte  nue  Bearbeitete  und  Er- 
weiterte  Auflage.  Stuttgart,  Germany  :  Alfred  Kroner.  Paper  ; 
7  X  10  in.;  pp.  552;  illustrated.  Paper,  44m.  Bound,  54m. 
DIE  MASCHINEN-ELEMENTE  IHRE  BERECHNUNG  UND 
KONSTRUKTION:  Mit  Rucksicht  Auf  Die  Neueren  Versuche — 
Von  C.  Bach,  Dr.-Ing.,  WUrtt.  Staatsrat,  Professor  Des  Mas- 
chinen-Ingenieurwesens,  Vorstand  Des  Ingenieurlaboratoriums 
Und  Der  Materialpriifungsanstalt  Der  Technischen  Hochschule 
Stutthart.  Swolfte,  Stark  Vermehrte  Auflage.  Erster  Band, 
Unter  Mitwirkung  von  Dipl.-Ing.  Julius  Bach,  Stuttgart,  Ger- 
many :  .\lfred  Kroner.  Paper  ;  8  x  11  in.  ;  pp.  504  ;  illustrated. 
THE  ESSENTIALS  OF  DESCRIPTIVE  GEOMETRY — By  F.  G. 
Higbee,  M.  E.,  Professor  and  Head  of  Department  of  Descrip- 
tive Geometry  and  Drawing,  The  State  University  of  Iowa. 
Third  Edition,  Revised.  New  York:  John  Wiley  &  Sons.  Inc. 
London :  Chapman  &  Hall,  Ltd.  Cloth ;  6  x  9  in.  ;  pp.  218  ; 
illustrated.     $2.25. 

In  this  edition  changes  in  text  and  illustrations  have  been  made 
along    lines    indicated    by    classroom    use.      The    first    edition    was 
noticed  in  Engineering  News,  Sept.  16,  1915.  p.  551. 
THE    ELECTRIC    FURNACE — Ev    Henri    Moissan.       Authorized 
Translation   by  Victor   Lenher,  Ph.D.,   University  of  Wisconsin. 
Second    Edition.      Easton,    Pa.  :      The    Chemical   Publishing    Co. 
Cloth;   6  X  9  in.  ;   pp.   313;   illustrated.      $3.50. 
Apparently  a  reprinting  merely  of  a  translation  first  published 
in   1904.      Describes   various    forms   of   furnaces    employed   by    the 
author  in  research  work  and  the  researches  made  therewith. 
THE    FEDERAL    WATER    POWER    ACT;      AVith    a    History    of 
Water  Power  Legislation  and  a  Topical  Synopsis — Washington, 
D.  C. :      Black,  McKenney  &  Stewart,  Engineers.     Paper  ;   6  x  9 
in. ;  pp.   37. 

A  useful  codification  of  the  water-power  act,  and  a  reprint  of 
the  act  itself. 

FRANKLIN  AND  MAcNUTT'S  PHYSICS  TEXTS:  For  Colleges 
and  Secondary  Schools — By  William  S.  Franklin  and  Barry 
MacNutt.  LESSONS  IN  MECH.A.NICS  ;  pp.  221  ;  $2.  LESSON 
IN  ELECTRICITY  AND  MAGNETISM,  pp.  254 ;  $2.25  :  LBS- 
SON  IN  HEAT,  pp.  147;  $2.  Bethlehem,  Pa.:  Franklin  and 
Charles.  Cloth  ;  6  x  9  in.  ;  illustrated. 
HOW  TO  KEEP  INVENTION  RECORDS:  Together  with  an 
Explanation  of  the  Nature  of  Industrial  Property — By  Harry 
A.  Toulmin,  Jr.,  J.D.,  Litt.D.  ;  v.'ith  an  Introduction  by  James 
T.  Newton,  Sometime  U.  S.  Commissioner  of  Patents.  New 
York  and  London :      D.   Appleton  &   Co.      Cloth ;   5  x  8   in. ;   pp. 

INDUSTRIAL  M.^CHINERY  IN  FRANCE  AND  BELGIUM — ^By 
Charles  P.  Wood,  Trade  Commissioner.  Washington,  D.  C. : 
Bureau  of  Foreign  and  Domestic  Commerce.  Paper  ;  6  x  9  In. ; 
pp.  61  ;  illustrated.     10c.  from  Superintendent  of  Documents. 

INLAND  AND  C0.4STWISE  W.VTERWAYS  SERVICE;  Report 
of  the  Chief  to  the  Secretary  of  War.  1020 — Washington,  D.  C. : 
The  Service.     Paper;  6  x  9  in,  ;  pp.  13S  ;  illustrated. 

INTERSTATE  COMMERCE  COMMISSION:  Report,  1920^ 
Washington,  D.  C. :  The  Commission.  Cloth ;  6  x  9  in. ;  pp. 
205. 

LANDSCAPE-GARDENING — By  O.  C.  Simonds — New  York  :  The 
Macmillan  Co.  Cloth ;  6  x  9  in. ;  pp.  338  ;  illustrated.     $6. 

LEHRBUCH  DER  MATHEMATIK  HER.^USGEGEBEN  VON 
ESSELBORN  ;  Erster  Band  ;  .\lgebra,  Geometrie  der  Ebene  und 
des  Raums.  Darstellende  Geometric,  Schattenkonstruktionen, 
Perspektive — Bearbeitet  von  F.  Meisel.  H.  Roth.  E.  H.  Schutz  ; 
pp.  613.  Zweiter  Band;  Trigonometrie,  .\nalytische  Geometrie. 
Differential-  und  Integralrechnung.  Mechanik.  Festigkeitslehro, 
Baustatik — Bearbeitet  von  G.  Ehrig  G.  Chr.  Mehrtens  ;  pp.  770. 
Leipzig.  Germany:  Verlag  Von  Wilhelm  Engelmann.  Paper; 
8  x  11  in.  ;  illustrated.     Each  volume  ;  paper,  64m.  ;  bound,  79m. 

LOUISIAN.\  ENGINEERING  SOCIETY;  Proceedings.  Dec,  1920 
— New  Orleans,  La. :  The  Society.  Paper  ;  6  x  9  in.  ;  pp.  328  ; 
illustrated. 

THE  »MINING  LAWS  OF  THE  BRITISH  EMPIRE  AND  OF 
FOREIGN  COUNTRIES :  Vol.  I.  Nigeria— By  Gilbert  Stone, 
Sometime  Scholar  of  Caius  College,  Cambridge,  Tancred  Stu- 
dent of  Lincoln's  Inn,  of  the  North-Eastern  Circuit,  etc.  Lon- 
don, Eng. :  Imperial  Mineral  Resources  Bureau.  Cloth ;  6  X  9 
in. ;  pp.  254. 

MODERN  WELDING  METHODS :  Oxy-Acetylene,  Thermit,  Elec- 
tric Arc  and  Resistance ;  A  Complete  Treatise  of  the  .\rt  of 
Joining  Metals  Based  on  Data  Furnished  by  the  Leading  Au- 
thorities on  This  Subject — By  Victor  W.  Page,  M.S.A.E.,  Author 
of  "The  Modern  Gasoline  Automobile,"  etc.  New  Y'ork ;  The 
Norman  "W.  Henley  Publishing  Co.  Cloth  ;  6  x  9  in.  ;  pp.  292  ; 
illustrated.     $3. 

MUNICIPAL  LANDING  FIELDS  AND  AIR  PORTS:  With 
Chapters  by  the  Chief  of  the  Army  .A.ir  Service,  the  Director 
of  Naval  Aviation,  and  their  Officers  in  Charge  of  Landing 
Field  Operations — Compiled  and  Edited  by  Gearge  Seay  Wheat. 
New  York  and  London :  G.  P.  Putnam's  Sons.  Cloth ;  5  x  8 
in.;  pp.   96;  illustrated.      $1.75. 

NATIONAL  ASSOCIATION  OP  RAILROAD  TIE  PRODUCERS  : 
Proceedings.  1920.  St.  Louis,  Mo.  E.  E.  Pershall,  Secy.  Paper; 
6  X  9  in.  ;  pp.  138. 


NEW  YORK  PUBLIC  SERVICE  COMMISSION  FOR  THE  FIRST 
DISTRICT:  Report,  1917 — Albany,  N.  Y. :  The  Commission. 
Cloth;  6  X  9  in. ;  pp.  1047. 
NEW  YORK  STATE  CITY  PROBLEMS:  1920  Proceedings  of 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all  tvorth- 
while  letters  pertinent  to  the  interests  of  engineers  and 
contractors.  In  order  that  this  may  be  possible  con- 
tributors are  asked  to  condense  their  letters  to  the 
shortest  space  consistent  with  a  clear  presentation  of 
their  ideas. 


Revenue  from  Garbage  Incineration  Uncommon 
This  Side  the  Atlantic 

Sir — In  an  editorial  note  in  your  issue  of  Jan.  6,  1921, 
p.  6,  you  state:  "The  installation  and  operation  of 
incinerators  or  destructors  requires  much  capital  and  yields 
no  revenue."  The  record  of  many  destructor  installations 
in  England  shows  that  they  have  yielded  a  revenue  for 
years,  and  whereas  the  art  of  building  and  operating 
destructors  has  not  received  so  much  attention  in  this  coun- 
try as  it  has  in  England,  revenue  in  the  form  of  steam  for 
power  has  certainly  been  produced  for  a  term  of  years  at 
Westmount,  Que.,  Milwaukee,  and  Savannah.  The  experience 
gained  at  these  plants  has  pointed  out  the  way  to  produc- 
tion of  greater  revenues  in  future  installations,  which 
condition  will  be  automatically  improved  by  the  rising  cost 
in  fuel. 

Furthermore,  it  may  be  said  that  no  discussion  of  the 
various  means  of  disposal  of  city  refuse  is  fair  to  the 
destructor  which  does  not  call  attention  to  the  advantage 
which  the  destructor  possesses,  in  that  it  does  not  need  to 
be  located  at  a  point  remote  from  the  collection  district, 
thus  saving  cost  and  nuisance  of  the  long  haul,  which 
would  stand  on  the  same  side  of  the  balance  sheet  as  a 
revenue.  E.  H.  FosTEas, 

New  York  City,  Jan.  10.  Power  Specialty  Co. 


Pulling  Stumps  With  Gin  Poles 

Sir — In  the  issue  of  Engineering  News-Record  of  Dec. 
9  an  article  under  the  heading  of  "Stumps  Pulled  by  Gin 
Poles"  on  p.  1153,  wrritten  by  Jacob  L.  Crane,  Jr.,  gives 
credit  to  Thomas  Kelshaw  as  having  devised  this  scheme. 
Speaking  in  the  vernacular,  this  scheme  is  covered  with 
gray  whiskers. 

For  the  past  15  years,  where  extensive  clearing  opera- 
tions were  carried  on  in  this  Province,  it  has  been  per- 
formed in  most  cases  by  a  method  similar  to  that  described 
in  the  article  referred  to,  generally  upon  a  larger  scale. 

Large  logging  donkey  engines  were  used  and  the  gin 
poles  of  sufficient  length  to  enable  the  contractor  to  pile 
up  the  logs  and  stumps  from  a  radius  of  1,500  ft.  around 
the  gin  pole — these  piles  sometimes  being  built  up  to  a 
height  of  over  100  ft.  A  patent  grabhook  was  generally 
attached  to  the  log  or  stump,  by  which  means  it  was  re- 
leased (after  being  placed  on  the  pile)  when  the  haul- 
back  line  wasjput  into  operation.  This  system  obviated  the 
necessity  of  keeping  a  man  up  on,^the  pile  to  release  the 
"choker."  The  crew  necessary  for  the  work  was  usually  as 
follows.  One  foreman,  one  engineman  and  fireman,  one 
powder  man,  two  men  preparing  stumps  for  blasting,  three 
chokermen  and  one  roustabout — a  total  of  ten  men. 

Extensive  areas  of  the  Vancouver  townsite  and  the 
adjoining  municipalitieo  were  cleared  in  the  manner  above 
described.  H.  M.  Burwell, 

Dec.  18,  1920.  Consulting  Engineer. 


[Space  limitations  confined  us  to  broad  generalizations  in 
the  note  in  question.  It  is  quite  true  that  in  Great  Britain 
the  utilization  of  heat  from  refuse  destructors  is  com- 
mon. But  in  the  United  States  and  Canada,  most  of  the 
garbage  furnaces  are  of  the  low-  or  medium-temperature 
type  which  produce  no  steam  while  of  the  thirty  high- 
temperature  destructdrs  in  the  two  countries,  the  three 
named  by  Mr.  Foster  are  the  only  ones  so  far  as  we 
know  that  produce  steam  that  is  used  commercially.  At 
Milwaukee  the  steam  went  to  waste  for  some  time  after  the 
destructor  was  put  in  use,  and  although  we  have  tried 
repeatedly  we  have  never  been  able  to  get  any  figures  show- 
ing definitely  what  the  net  gain  to  the  city  is  from  the 
destructor  steam,  after  taking  into  account  the  extra  cap- 
ital and  operating  expenses  necessary  to  generate  and 
utilize  the  steam. 

As  to  haulage  economies  due  to  the  central  location  of 
refuse  destructors,  both  at  Milwaukee  and  Savannah  (we 
cannot  say  as  to  Westmount),  sites  for  the  destructors 
might  have  been  used  for  garbage  reduction  works  with 
little  if  any  more  reasonable  ground  for  complaint.  The 
new  sewage-works  at  Milwaukee  will  be  close  by  the  de- 
structors. Furthermore,  reasonable  complaints  again.st 
garbage  disposal  works  of  any  kind,  properly  designed  and 
operated,  are  generally  due  more  to  the  concentration  of  the 
garbage  than  to  its  treatment.  But  public  sentiment  and 
prejudice  have  to  be  reckoned  with,  and  these  arc  stronger 
against  reduction  works  than  furnaces — largely  because 
popular  conceptions  of  garbage  disposal  are  due  to  unin- 
formed and  ill-informed  medical  men  whose  limited  teaching 
on  the  subject  has  been  to  the  effect  that  burning  garbage 
is  a  sanitary  rite,  a  burnt  offering  to  Ilygcia, 

Nevertheless,  the  relative  lengths  of  hauls  to  garbage 
disposal  sites  available  for  hog  feeding,  reduction  or  incin- 
eration, should  always  be  lakrn  into  account  in  comparing 
the  total  costs  of  garbago  collection  and  disposal,  as  wc 
intimated,  at  least  indirecll.v,  in  the  closing  words  of  the 
note  in  question. — Editor.] 


Highway  Research 

Sir — In  Engineering  News-Record  Nov.  18,  1920,  p.  1010, 
there  appears  an  interesting  news  item  under  the  caption 
"National  Research  Council  Forms  Comprehensive  High- 
way Investigating  Body,  Advisory  Board  on  Highway 
Research  to  Co-ordinate  All  Research  Agencies,  Federal 
Aid  to  Be  Sought."  The  object  to  be  attained  through  the 
investigations  proposed  are  certainly  worthy.  For  a  long 
time  it  has  been  a  source  of  regret  to  those  who  are  in- 
terested in  developing  the  best  plans  for  highway  building 
that  there  has  been  no  such  central  research  body  as  is 
proposed  by  the  National  Research  Council.  Unquestion- 
ably the  research  work  has  been  inefficient  through  the 
multiplicity  of  agencies — generally  with  insufficient  funds 
— making  the  investigations.  Unquestionably,  also,  the  pub- 
lic generally  has  not  understood  the  reasons  for  highway 
construction  as  practiced  because  there  has  been  no  authori- 
tative central  body  to  give  out  clear-cut  statements  show- 
ing why  it  was  necessary  to  undertake  the  plans  followed. 
It  seeems  only  fair,  however,  to  offer  a  word  of  warning 
at  this  time  when  it  is  so  clearly  incumbent  upon  Congress 
to  economize  in  every  possible  way.  It  would  seem  since 
there  are  already  governmental  agencies  making  such  in- 
vestigations as  are  discussed  in  the  article  referred  to 
that  these  agencies  should  be  clearly  specified  as  the 
proper  ones  to  carry  on  the  research  work  in  the  most 
thorough  manner  possible  and  that  all  other  agencies  co- 
operate, and  perhaps  combine  with  this  agency,  in  making 
the  desired  investigations.  It  is  unfortunately  often  true 
that  it  is  easier  to  get  funds  from  Congress  for  something 
that  is  new,  and  perhaps  spectacular,  than  it  is  to  provide 
adequately  for  the  bureaus  and  divisions  already  organ- 
ized for  work,  and  doing,  probably,  much  more  than  could 
be  expected  with  the  insufficient  funds  available. 

Several  years  ago  the  writer  wrote  an  article,  which 
was  widely  copied  at  the  time,  urging  a  general  plan  of 
road  buidling  with  research  work  supervised  by  the  federal 
government  and  carried  on  under  a  bureau  of  roads.  He 
still  believes  that  plan  to  be  the  logical  one  to  be  pursued 
rather  than  to  scatter  the  funds  through  the  creation  of 
new  agencies.  Should  a  U.  S.  department  of  public  works 
be  established  it  would  obviously  be  the  proper  agency  for 
having  general  supervision  of  such  investigations  as  arc 
proposed;  but  the  establishment  of  a  new  research  body 
within  one  of  the  existing  departments,  or  independent 
of  all  of  the  departments,  would  probably  be  the  addition 
of  one  more  unit  to  an  already  inefficient  system. 

Denver,  Dec.  27,  1920.  Highway  Engineesi. 
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Air-Inlet  Valves  for  Pipe  Lines 

Sir — In  the  article  by  H.  L.  Thackwell,  in  Engineering 
News-Record,  Jan.  13,  p.  76,  the  rule  for  designing  air-inlet 
valves  for  pipe  lines,  credited  to  the  "American  Civil  En- 
gineers' Pocket  Book"  is  not  correctly  quoted.  That  rule 
is  found  on  the  bottom  of  p.  1246  and  reads:  "As  a  general 
rule  air  valves  with  a  diameter  of  one  inch  for  each  foot  in 
diameter  of  the  water  pipe  are  sufficient."  The  rule  calls 
for  one  inch  in  diameter  instead  of  one  square  inch  in  area 
for  each  foot  of  diameter  as  wrongly  quoted  by  the  author. 

This  rule  is  empirical,  but  it  is  not  as  bad  as  the  author 
makes  it.  Under  it,  with  the  entrances  or  escapes  of  air 
at  a  rate  corresponding  to  a  movement  of  water  at  a  velocity 
of  4  ft.  per  second  in  the  pipe,  air  will  pass  the  valve  at  a 
velocity  of  576  ft.  per  second  and  will  require  a  head  of 
about  10  ft.  of  water,  or  one  third  of  an  atmosphere,  to 
make  it  pass  the  valve.  Practical  experience  with  pipe  lines 
has  convinced  the  writer  that  valves  materially  smaller  than 
this  are  not  satisfactory.  On  the  other  hand,  larger  valves 
are  required  only  at  the  top  of  high  and  steep  slopes  where 
a  break  in  the  pipe,  in  the  valley  below,  might  result  in  a 
collapse  of  the  pipe.  Even  in  this  case  a  valve  of  the  size 
suggested,  if  it  works,  will  do  much  toward  breaking  the 
vacuum  and  in  most  cases  would  be  sufficient. 

In  a  search  of  the  literature  on  air  inlets  just  made  in 
my  office  by  far  the  most  complete  discussion  of  the  sub- 
ject found  was  the  article  by  M.  L.  Enger  and  F.  B.  Seely, 
of  the  University  of  Illinois,  in  Engineering  Record,  May 
23, 1914,  pp.  594-96.  Allen  Hazen, 

New  York  City,  Jan.  14.  Consulting  Civil  Engineer. 


Primitive  Wheel-and-Bucket  Pumps  Used  in  China 

Sir — Having  seen  in  your  issue  of  Sept.  2,  1920,  p.  448, 
an  article  about  different  methods  used,  in  China  for 
raising  water  for  irrigation  and  other  purposes,  I  am  send- 
ing you  photographs  showing  other  pumping  arrangements 
used  in  various  places  in  China.  The  wheel  shown  in  the 
view  has  buckets  fastened  to  the  rim.  These  buckets  are 
so  shaped  and  placed  that  they  are  filled  when  in  the  water 
and  commence  to  empty  when  they  get  to  one  end  of  the 
trough  along  side  and  near  the  top  of  the  wheel  and  are 
empty  when  the  other  end  of  the  trough  is  reached.  A 
dam  designed  for  the  passage  of  boats  gives  the  head 
that  drives  the   wheel. 

The  wheels  vary  in  size,  but  have  a  diameter  up  to 
about  30  ft.  They  run  unceasingly  without  any  care  or 
attention  until  stopped  or  a  flood  puts  them  out  of  order. 


WHEEL-.^ND-BUCKET   PUMPS    IN   CHINA 

A  number  of  wheels  are  placed  along  the  rivers  and, 
as  they  are  never  greased,  they  make  a  squeaking  sound 
that  can  be  heard  for  a  considerable  distance.  These 
wheels  are  used  in  the  province  of  Hunan;  in  the  province 
of  Szechnan  more  or  less  similar  wheels  are  used.  The 
pumps  shown  on  the  other  two  photographs  [not  repro- 
duced] are  similar  but  worked  differently — one  with  man 
power  and  one  by  oxen.  These  pumps  raise  water  some 
5  to  6  ft.  While  excavating  lor  bridge  abutments  in 
Hunan,  and  not  having  any  other  kind  of  pumps,  I  used 
the  man-power  pumps  and  by  repumping  every  5  ft.  lifted 
water  about  20  ft. 

There  are  various  other  ways  of  raising-  water,  all  suited 
to  the  condition  of  the  place.     In  some  places,  where  the 


ground  is  too  high  for  the  man-power  pumps  and  also 
too  uneven  for  ditches  leading  to  all  the  places  where 
water  was  to  be  used,  one  can  see  many  poles  put  up  all 
over  the  country.  Another  and  smaller  pole,  to  the  mid- 
dle of  which  is  tied  a  rope,  is  hung  from  the  top  of  the 
pole  standing  in  the  ground.  On  one  end  of  the  small 
pole  is  put  some  clay-like  earth  which  when  dry  adheres 
to  the  end  of  the  pole;  to  the  other  end  is  hung  a  bucket. 
By  this  arrangement  water  is  easily  raised  from  wells  for 
irrigation. 

The  Chinese  are  on  the  whole  good  mechanics  and  work- 
men. If  you  give  a  foreman  a  drawing  to  a  scale  of 
g  or  4  in.  to  the  foot  he  or  some  of  his  men  will  nail 
some  boards  side  by  side  on  planks  and  on  them  will  make 
full-sized  drawings  of  cornices,  pillars,  bases,  doors,  win- 
dows, etc.,  for  foreign  style  brick  buildings.  His  drawing 
instruments  consist  of  a  brush  such  as  is  generally  used 
for  Chinese  writings,  a  squai'e  and  a  rule.  While  on  rail- 
way building  in  Hunan,  I  had  only  two  men  who  had  been 
on  such  work  and  one  who  had  been  in  a  shop  and  one  on 
housebuilding.  The  rest  were  natives,  who  had  never  seen 
a  railway  before;  but  we  did  all  the  work  required — -grading, 
bridges,  of  which  there  was  quite  a  number,  tracklaying 
and  station  buildings.  0.  Sherven. 

Bergen,   Norway,   Sept.  27,    1920. 


Pavement  Type  Nomenclature 

Sir — Mr.  Pennybacker's  letter  printed  in  Engineering 
News-Record,  Nov.  4,  p.  908,  has  been  read  with  some 
interest.  The  writer  is  of  the  opinion  that,  although  per- 
haps from  a  strictly  technical  standpoint  Mr.  Pennybacker's 
contention  that  qualifying  adjectives  should  precede  the 
v/oi'd  "concrete"  in  naming  pavement  types  has  some  merit, 
yet,  as  generally  understood  and  accepted,  the  term  "con- 
crete" is  sufficiently  explicit  to  convey  the  meaning. 

Not  only  engineers  and  contractors,  but  the  general  public 
as  well,  have  become  so  thoroughly  accustomed  to  thinking 
of  a  concrete  pavement  as  one  composed  of  portland  cement, 
sand  and  stone  as  to  make  any  further  qualifications  super- 
fluous. In  an  experience  of  over  twenty  years  the  writer 
cannot  recall  a  single  instance  of  a  misunderstanding  aris- 
ing from,  the  use  of  the  word  concrete  in  this  connection. 

Would  it  not  seem  more  logical  to  accept  the  word  con- 
crete as  the  definite  name  of  a  particular  type  of  pavement 
and  only  qualify  by  such  words  as  "asphaltic"  when  the 
cementing  material  is  other  than  portland  cement?  or 
better  still,  adopt  more  definite  names  for  the  so-called 
"concretes"  of  other  materials?  Thus,  machine-mixed  bitu- 
minous pavements  of  asphalt  or  tar  could  be  called  "mixed- 
asphaltic-macadam"  or  "mixed-tar-macadam,"  to  differ- 
entiate them  from  those  built  by  the  poured  method. 

E.  G.  Orbert, 

Milwaukee,  Wis.,  Parsons  &  Orbert, 

Dec.  15,  1920.  Consulting  Engineers. 


The  Mass  Diagram  in  Railroad  Grading 
Computations 

Sir — Referring  to  an  article  on  p.  1172  of  your  issue  of 
Dec.  16,  1920,  entitled:  "Mass  Curve  Ordinates  Computed 
by  Aid  of  Adding  Machine,"  I  wish  to  call  attention  to  the 
unprecedented  wholesale  use  which  has  been  made  of  the 
mass  diagram  in  the  distribution  of  grading  quantities  for 
the  work  of  the  Bureau  of  Valuation,  Inter-State  Commerce 
Commission. 

In  the  Pacific  district  alone  over  50,000  miles  of  railroad 
grading  computations  were  handled  in  this  manner.  As 
may  be  imagined  when  a  work  of  this  magnitude  was  con- 
templated, it  was  necessary  to  systematize  the  computing 
and  adopt  all  possible  short  cuts.  Among  these  was  the 
use  of  a  computing  machine,  but,  instead  of  using  an  ordi- 
nary adding  machine,  which  was  used  by  the  author  of  the 
article  referred  to,  it  was  found  much  easier  to  use  a  cal- 
culating machine  of  the  Monroe  type,  which  permitted  the 
necessary  subtractions  by  a  simple  reversal  of  direction  in 
the  turning  of  the  crank,  and  made  it  unnecessary  to  "throw 
in"  the  nines.     Another  advantage  in  using  this   type  of 
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machine  on  our  work  was  that  of  making  the  necessary 
computations  to  take  care  of  shrinkage  and  swell.  No  diffi- 
culty has  been  experienced  in  plotting  the  minus  ordinates 
downward. 

The  specifications  as  finally  adopted  in  the  Pacific  district 
include  the  following: 

Free  haul,  team — -500  ft 

Maximum  haul,  team — 2,500  ft. 

Swell,  solid  rock — 10  to  35  per  cent. 

Swell,  loose  rock — 10  per  cent. 

Shrinkage,  all  embankments— 10  per  cent  (If  over  5  years  old.) 

A  number  of  rules  for  making  a  theoretical  and  econom- 
ical distribution  of  material  were  adopted  so  that  the  same 
methods  would  be  followed  consistently  on  all  our  overhaul 
computing  work. 

On  diagrams  covering  a  series  of  cuts  and  fills  balancing 
lines  were  drawn  so  that  the  economical  haul  was  obtained. 
Briefly  the  location  of  these  lines  was  determined  by  the 
following  rules : 

1.  From  one  cut  to  one  fill,  rhake  the  maximum  haul   2,50n  ft. 

2.  From  one  cut  to  two  fills,  make  the  maximum  haul  equal  in 
each  direction. 

3.  In  a  series  of  cuts  and  fills,  if  the  number  of  cuts  is  equal 
to  the  number  of  fills,  or  vice  versa,  make  the  sum  of  the  maxi- 
mum hauls  in  one  direction  2,500  ft.  neater  than  the  sum  of  the 
maximum  hauls  in  the  other  direction. 

4.  In  a  series  of  cuts  and  fills,  if  the  number  of  cuts  is  ono 
BTCater  than  the  number  of  fills,  or  vice  versa,  make  the  sum  of 
the  maximum  hauls  in  one  direction  equal  the  sum  of  the  maxi- 
mum hauls  in  the  other  direction.  JJ   J    SAUNDERS 

San  Francisco,  Cal.,  Supervising  Engineer, 

Dec.  30,  1920.  Interstate  Commerce  Commission. 


Concrete  T-Beam  Designed  as  Truss 

Sir — Recent  communications  to  your  journal  regarding 
simple  and  safe  methods  of  designing  reinforced  concrete 
seem  to  be  much  to  the  point.  In  an  effort  to  arrive  at 
the  design  of  large  T-beams  by  short  but  rational  calcula- 
tions the  writer  was  led  to  the  method  shown  in  Fig.  1. 
The  values  shown  in  the  stress  diagram  are  slightly  in  ex- 
cess of  the  actual  stresses.  The  diagonal  stresses  in  the 
middle  half  of  the  beam  can  safely  be  taken  by  the  web. 

Beams  such  as  shown  in  Fig.  2  were  designed  and  suc- 
cessfully built.  They  carry  a  dancing  and  drill  floor.  A 
heavy  rain  washed  out  the  forms  the  night  after  these 
beams  were  poured,  but  a  level  failed  to  show  any  deflec- 
tion the  next  day.  Under  full  load  the  deflection  was  in 
the  neighborhood  of  I  in.  No  cracks  have  shown  in  five 
years  that  are  discernible  to  the  unaided  eye.  The  beams 
were  built  with  a  camber  of  i  in. 

It  is  recognized  that  the  truss  analysis  does  not  apply 
rigidly  to  the  beam.  However,  there  are  a  large  number 
of  variables  in  such  a  beam,  and  also  in  any  solution  for 
same.  The  concrete  itself  may  easily  vary  5  per  cent  from 
its  assumed  value— or  may  vary  that  much  in  different 
beams.  The  load  will  never  be  exactly  as  assumed  in  the 
calculations,  and,  we  have  taken  care  of  the  variable  effect 
of  vibration  by  our  "factor  of  doubt"  (factor  of  safety). 

We  have  also  to  consider  that  where  a  simple  (approxi- 
mate) method  is  used  we  may  require  a  small  additional 
amount  of  steel,  or  concrete,  as  the  case  may  be,  and  we 
save  the  value  of  this  on  the  drafting  table  and  in  the  field. 
John  B.  Hutchings,  Jr. 

Asheville,  N.  C,  Dec.  10,  1920. 


Locating  Soundings  on  Ohio  River 

Sir — I  was  interested  in  reading  Mr.  Thackwell's  "A  Few 
Useful  Dodges  in  Surveying"  in  your  issue  of  Dec.  16,  p. 
1164,  especially  "locating  soundings."  I  would  like  to 
describe  the  method  of  locating  soundings  used  in  connec- 
tion with  preliminary  and  location  surveys  for  the  Ohio 
River  locks  and  dams,  as  well  as  surveys  for  cross-sections 
for  use  in  estimates. 

A  point  on  the  shore  was  located  and  a  base  line  run  with 
stakes  every  1,000  ft.  for  prclimiTiary,  200  ft.  for  location  and 
50  ft.  for  con.struction.  From  these  stations,  lines  were  laid 
at  right  angles  to  the  base  line  acro.-is  the  river  and  two 
stakes  set  for  locating  flags.  The  sounding  party  consisted 
of  six  men,  as  follows:  In  skilT,  two  oarsmen,  one  sound.s- 
man,  one  recorder;  at  tran?it,  one  observer,  one  recorder. 

The  recorder  in  the  skiff  directed  the  oarsmen  to  row 
across  the  river  as  indicated  by  the  flags  set  on  the  shore 
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MliTHOD  USED  IN  LOCATING  SOUNDINGS 

and  recorded  the  readings  as  given  him  by  the  soundsmen. 
The  observer  at  the  transit  kept  the  transit  directed  at  the 
soundsman  and  at  the  moment  of  sounding  stopped  its 
movement,  saying  "read."  The  recorder  at  the  transit  read 
the  angle,  and  said  "check."  Immediately  the  obsers'er 
again  moved  the  transit  so  that  the  center  hair  was  on  the 
soundsman  and  the  operation  was  repeated.  At  every  fifth 
sounding  the  recorder  in  the  boat  waved  a  flag  and  this 
was  noted  by  the  observer  at  the  transit  so  that  there  was 
no  chance  that  the  soundings  and  the  readings  would  not 
agree  when  they  were  plotted.  By  this  method  soundings 
could  be  taken  very  rapidly  and  as  close  together  as  the 
soundman  could  handle  the  rod. 

This  method  gives  very  little  chance  for  error  unless  the 
boat  gets  too  badly  off  the  line  indicated  by  the  flags  on 
shore. 

One  season  when  considerable  new  blood  was  in  the 
organization  and  more  men  were  available  a  check  survey 
was  made  as  follows:  Two  men  were  added  as  another 
transit  party  located  above  the  area  to  be  sounded  and  the 
soundings  located  by  the  intersection  of  the  two  transit 
readings.  The  boat  was  held  as  nearly  as  possible  to  the 
cross  lines  as  before,  so  that  a  check  on  the  single  inter- 
section method  was  obtained.  The  result  was  very  inter- 
esting. While  plotting  the  soundings  such  remarks  as: 
"That  is  where  Jack  nearly  fell  overboard";  "This  is  where 
that  big  log  hit  them,"  or  "Remember  how  hard  they  had 
to  •  row  there  to  keep  on  the  line"  were  frequent.  The 
results  showed  that  at  no  place  were  the  soundings  taken 
more  than  15  or  16  ft.  off  the  lines,  and  as  the  river  bed 
was  fairly  uniform  up  and  down  stream  it  made  no  material 
difference  which  method  was  used.  C.  R.  Andrew, 

Miller,  Holbrook,  Warren  &  Co.,  Designing  Engineers. 

Decatur,  111.,  Jan.  1. 


The  Hydraulic  Jump 

Sir — In  your  i.ssue  of  Nov.  25,  Julian  Hinds,  in  his 
article  on  "The  Hydraulic  Jump,"  says  near  the  bottom  of 
p.  1039,  "the  first  derivative  of  the  area  with  respect  to  the 
depth  is  the  width  at  the  water  surface."  This  would  only 
be  true  in  a  rectangular  section  or  where 
A   =  d   X   T 

In  case  of  a  triangular  section,  for  example, 
A  =  i  X  d  X  T 

.  dA       T 

"""^  -<W  =  2 

This  would  ^ve  as  a  final  formula 

T   °   g 
A        V        . 
or  f  =   2^  =  '"' 

Equation  (9)  will  be  different  for  each  type  of 'section 
unless  T  is  defined,  not  as  the  width  at  the  water  surface 
tiut  as  the  average  width.  \  Jeptha  A.  Wade. 

New  York  City.  Dec.  17,  1920. 
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Bulking  of  Sand  Noted  Years  Ago  by  Feret 

Sir — In  a  note  of  yours  entitled  "Wet  Aggregates  Make 
Concrete  Too  Strong,"  in  Engineering  News-Record,  June 
24,  1920,  p.  1267,  the  statement  is  made  "When  aggregates 
were  proportioned  by  volume  measure,  as  is  customary  on 
most  construction  work,  it  was  found  that  the  use  of  wet 
aggregates  requires  J  to  1  bag  more  cement  per  cubic  yard 
of  concrete  than  do  dry  aggregates." 

This  statement  is  misleading,  and  contradicts  not  only 
the  caption  but  also  other  statements  in  the  text.  Wet 
aggregates  volumetrically  proportioned  do  not  require  more 
cement  per  cubic  yard  of  concrete  than  do  dry  aggregates; 
but,  on  the  contrary,  they  require  less,  for  the  reason 
that  a  unit  volume  of  moist  aggregate  contains  a  smaller 
mass,  and  consequently  less  surface  area  of  aggregate  than 
does  a  unit  volume   of  dry   aggregate. 

TABLE  I. 

Weight  of  water  con- 
tained in  100  kg.  of 
dry  sand  (wt.  in  kg.)      0  0  500     I  2  3  5  ID 

Loss  in  weight  of  1  kg. 
wet  sand  after  drj-ing 
(ingrams) 0  5.0         ■)  9  19  6         29.1  47.6       90.8 

„  f  Weight  of  one 

P»°f      cubic  meter  of 

Sa""!     I  wi-t.'iand(kg5.)    1458   1310     1.238       1.213       1.209     1.208       1.266 

r  Weight  of  sand 
T-,  tdrv)  contained 

P""f  in  cubic  meter 
*'*°°       of     wet     sand 

^(kgs.) 1    458   1    304      1    226        1    189        I    174      1    151        1    149 

I  Weight  of  one 
cubic  meter  of 
wet  sand  (kgs.)    1    514   1   463     1   412  260        1    221      1.229       1.305 

„  ,  Weight  of  sand 

'-'''Y"  1  (dry)  contained 
in     one    cubic 
meter    of    wet 
I  sand  (kgs.)....    1514  1.456     1398       1.235       1 .  IE5     1.171       1.187 

The  importance  of  noting  the  percentage  of  moisture  in 
sand  for  concrete  work,  so  far  as  I  know,  was  first  em- 
phasized in  print  twenty-eight  years  ago,  by  Feret,  the 
French  investigator.  This  authority  on  the  properties  of 
concrete    aggregates    and    mortars,    whose   work    might   be 


the  effect  of  impeding  the  movement  of  the  grains  past  each 
other,  and  consequently  prevents  the  sand  from  being  com- 
pacted. 

"We  have  experimented  with  two  samples  of  different 
sands,  one  being  very  fine,  coming  from  Boulogne,  and  the 
other  very  coarse  obtained  on  the  coast,  and  used  almost 
exclusively  in  construction  at  that  port.  These  sands  were 
shoveled  as  uniformly  as  possible  into  a  box  having  a 
capacity  of  50  liters  similar  to  the  standard  wheelbarrows 
which  are  generally  employed  for  measuring  sand  used  in 
the  mixing  of  mortarsT  Each  kind  of  sand,  previously  well 
dried  so  that  a  sample  taken  from  it  lost  no  weight  when 
heated  to  100  deg.  C,  was  mixed  with  progressingly  in- 
creasing percentages  of  water.  After  each  new  addition  of 
water,  the  moistened  sand  was  mixed  to  perfect  homo- 
geneity, and  the  weight  of  50  liters  determined.  There  was 
then  calculated  the  weight  of  one  cubic  meter  of  sand  as 
measured  under  the  conditions  prevalent  in  the  field,  as  well 
as  the  weight  of  dry  sand  contained  in  a  cubic  meter  of 
moist  sand.    The  weights  found  were  as  in  Table  I. 

"It  is  apparent  that  a  very  small  percentage  of  water 
suffices  to  lower  enormously  the  weight  of  dry  sand  con- 
tained in  a  cubic  meter.  Thus  with  2  per  cent  of  water, 
this  weight  is  about  20  per  cent  less  than  the  weight  of 
the  same  sand  measured  dry.  As  the  percentage  of  moisture 
is  increased,  this  weight  tends  to  become  constant,  increas- 
ing but  slightly." 

"Table  II,  deduced  from  the  same  figures,  shows  how 
the  richness  of  mortars  may  differ,  varying,  with  the  per- 
centage of  water  contained  by  the   sand." 

From  Feret's  data  obtained  more  than  a  quarter  of  a 
century  ago,  it  is  evident  that  mortar  and  concrete  mixtures, 
in  which  the  sand  and  gravel  are  volumetrically  measured 
in  the  moist  condition,  will  be  richer  in  cement  than  sim- 
ilar mixtures  measured  in  the  dry  state. 

I  would  be  much  obliged  to  you  for  publishing  this 
comment  in  your  columns,  if  for  no  other  reason  than  that 
of  bringing  before  the  readers  of  Engineering  Neiv-Record 
the  much  neglected  but  masterly  work  of  Feret  on  con- 
crete aggregates  and  mortars.    Much  information  that  has 


Dune  Sand 
Quantity  of  water  used  to  moiste 
dry  sand 


Mixtures  .\ctually  Obtained  by  Using  Moist  Sand 
Instead  of  Dry  Sand 


Weight  of  Cement  Required  by  One  Cubic  Meter 

of  Moist  Sand,  to  Obtain  Mixtures  Sought 


0 

0  5 

1 

2 

3 

5  to  10 

0  5 

1 

2 

3 

5  to  10 

kg. 

kg. 

kgs. 

kgs. 

kgs. 

kg. 

kg. 

kgs. 

kgs. 

kgs. 

Kgs. 

Kgs. 

Kgs. 

Kgs. 

Kga. 

Kgs. 

Kgs. 

Kgs. 

Kgs. 

Kgs. 

Kgs. 

200 

224 

238 

245 

249 

254 

179 

168 

163 

161 

158 

300 

335 

357 

368 

373 

381 

269 

253 

244 

241 

236 

400 

446 

486 

490 

497 

508 

359 

336 

326 

321 

315 

■500 

559 

595 

612 

621 

634 

448 

421 

408 

402 

394 

600 

670 

714 

735 

745 

761 

538 

505 

489 

482 

473 

800 

895 

951 

980 

995 

1,015 

716 

671 

652 

643 

630 

1.000 

1,119 

1,190 

1,226 

1,242 

1,270 

895 

840 

816 

804 

788 

1,500 

1.676 

1,784 

1,839 

1.864 

1.902 

1,342 

1,261 

1,223 

1.208 

1,183 

profitably  read  by  modern  investigators,  published  an  excel- 
lent paper  (Sur  La  Compacite  des  Mortiers  Hydrauliques, 
M.  Feret,  Annales  des  Fonts  et  Chaussees,  Memoires  et 
Documents  7"?  serie.  Tome  IV,  1892,  2e  semestre,  pp.  5-164.) 
supplemented  with  numerous  ingenious  curves  and  dia- 
grams. Among  other  epoch-making  experiments  he  de- 
scribed in  detail  the  influence  that  various  percentages  of 
moisture  exercise  on  the  weight  of  sand  and  gravel  con- 
tained in  a  unit  volume,  and  in  a  table  he  showed  the  effect 
of  moisture  contents  up  to  10  per  cent-  by  weight.  I  have 
translated  several  paragraphs  from  Feret's  paper  and  make 
the  translation  a  part  of  this  letter.  These  paragraphs 
deal  with  the  effect  of  moisture  on  the  weight  of  sand 
contained  in  a  unit  volume  in  one  instance,  and  with  the 
effects  of  moist  sand  upon  the  richness  of  mortars  in 
another. 

"Inflnence  of  Moisture. — One  of  the  principal  causes  of 
error  in  the  proportioning  of  mortars  may  be  that  there 
is  extreme  variation  in  the  settling  of  the  sand  in  the  meas- 
uring boxes,  this  depending  upon  the  percentage  of  moisture 
carried  by  the  sand.     Up  to  a  certain  limit,  moisture  has 


appeared  in  the  recent  scientific  press  in  the  light  of  original 
discoveries  will  be  found  lucidly  expounded  in  his  paper. 
Yours  truly, 

Alfreo)  E.  W.  King, 
Manila,  P.  I.,  Chemist  and  Testing  Engineer, 

Sept.  2, 1920.  Bureau  of  Science. 


[While, the  title  to  the  note  referred  to  is  possibly  mis- 
leading, the  main  criticism  in  Mr.  King's  letter  is  due  to 
a  confusion  in  expression.  Feret's  tests  confirm  the  Bureau 
of  Standard  statement  that  more  cement  is  required  (i.e., 
used  under  the  usual  system  of  proportioning  in  a  given 
volumetric  mix  when  the  aggregate  is  wet  than  when  it 
is  dry  and  that,  therefore,  the  concrete  is ,  stronger  than 
it  is  intended  to  be.  If  the  exact  bulking  effect  of  the 
wet  sand  was  known  in  each  case  and  the  amount  of 
cement  varied  accordingly,  there  would  be  no  difficulty. 

Mr.  King  is  correct  in  stating  that  too  little  credit  is  given 
M.  Feret  for  the  remarkable  investigations  he  carried  on 
20  years  before  the  rest  of  the  profession  began  to  appre- 
ciate their  importance.^Editor.] 
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Hints  for  the  Contractor 


Milk  Pan  for  Reflector  for  Flood  Light 

ON  THE  Caribou  development  of  the  Great  Western 
Power  Co.,  on  the  Feather  River  in  California,  or- 
dinary milk  pans  are  used  with  great  success  as  reflect- 
ors for  flood  lights  throughout  the  work.  One  of  these 
pans  mounted  on  a  standard  is  shown  in  the  accompany- 


MILK  PAN  REFLECTOR  FOR  FLOOD  LIGHT 

ing  view.  It  is  of  bright  new  tinplate  and  carries  six 
bulb  sockets  with  lamps  of  varying  intensity  according 
to  the  needs  of  the  work.  The  results  are  reported  to  be 
eminently  satisfactory. 


Large  Concrete  Box  Culvert  Poured  at 
Below  Freezing  Temperature 

By  S.  W.  Aldrich 

Residfnt  Engineer,  lUinous  Divi.iion  of  Jlighways 

IN  the  construction  of  a  section  of  Federal-Aid  Proj- 
ect 14,  Fayette  County,  Illinois,  installation  of  a 
number  of  large  concrete  bo.x  culverts  was  necessary. 
Inasmuch  as  the  work  was  done  during  November  and 
December,  1920,  the  method  of  protecting  concreting 
during  cold  weather,  herein  described,  is  considered 
unique. 

Board  slats  were  nailed  on  to  the  2x4  in.  uprights 


STRAW  PACKING  ENTIRELY  SURROUNDS  FORM 

— the  form  supports — and  the  interior  of  this  apace 
was  securely  and  tightly  packed  with  dry  straw.  Culvert 
openings  were  closed  up  by  heavy  canvas  aheet-^.  The 
top  of  the  box  also  was  covered  with  canvas.  Inside 
the  box,  three  medium-sized  oil  stoves  were  kept  heated 
continuou.sly  during  pouring  and  for  a  period  of  five 
days  after  the  culvert  was  poured. 


During  the  pouring  and  until  the  box  was  stripped, 
6  days  later,  the  lowest  temperature  was  22  deg.  F. 
No  heating  of  materials  was  necessary  as  the  day  tem- 
perature was  from  5  to  10  deg.  F.  above  freezing  point. 
On  stripping  the  forms  a  thorough  inspection  was  made 
and  no  effects  of  frost  were  noticeable.  The  writer 
believes  that  this  method  of  concrete  protection  is  reli- 
able to  temperatures  above  15  deg.  F. 

Five  other  boxes  of  approximately  the  same  dimen- 
sions as  the  one  here  illustrated  were  constructed  at 
the  same  time  and  under  the  same  conditions.  The 
results  were  similar  in  each  case. 

Hoolan  Bros.,  of  St.  Louis,  were  the  contractors, 
with  R.  J.  Monahan  as  foreman  in  charge. 


Old  Turntable  Girders  Used  for  Bridge 

IN  THE  construction  railroad  which  leads  from 
Howells,  Cal.,  to  the  Caribou  plant  of  the  Great 
Western  Power  Co.  several  rivers  are  crossed.  When 
the  railroad  was  built  it  was  very  difficult  to  get  steel 
for  bridges.  The  construction  engineers,  however,  in 
scouting  around  the  country  found  an  old  railroad  turn- 


m 
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TURNTABLE  GIRDERS   USED  FOR  BRIDGE 

table  which  could  be  purchased.  This  was  bought  and 
the  main  girders  installed  as  shown  in  the  view  for  one 
of  the  bridges  in  two  of  the  lines  crossing.  The  railroad 
is  standard  gage  and  about  ten  miles  in  length  up  the 
Feather  River  valley. 


Simple  Method  Used  To  Load 
Lumber  on  Trucks 

AFOTR-LEG  lumber  horse,  a  two-leg  lumber  horse 
and  a  .*?  X  12-in.  wedge  arc  the  only  necessities  for 
loading  lumber  upon  motor  trucks,  according  to  a  recent 
issue  of  Luniher.  A  description  of  the  method  u.sed  in 
loading  lumber  in  this  fashion  is  as  follows: 

A  four-leg  horse,  built  .so  as  to  su.stain  the  heaviest 
lumber  loading,  is  placed  at  any  location  accessible  by 
motor  truck  and  within  range  of  the  material  to  make 
up  the  delivery  order.  The  hor.se  so  placed  will  then 
constitute  the  back  support  for  the  load  of  lumber.  A 
flpecial  two-leg  horse  of  strong  heavy  stock,  well  braced, 
la  made  of  the  .same  height  as  the  hack  fnur-leg  horse, 
both  of  these  hor.sea  standing  a  little  higher  th.in  the 
bed  of  an  auto  truck.    The  two-leg  horse  will  con.stitute 


138 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  3 


the  front  support  for  the  load  of  lumber.  Lumber  is 
piled  upon  these  horses  so  that  the  front  one  is  vertical, 
making  the  pile  and  its  connection  with  the  two  braces 
rigid. 

The  motor  truck  is  backed  into  the  load,  it  being 
necessarj'  for  the  back  wheels  to  mount  the  wedge 
pieces  which  are  so  placed  that  the  extreme  back  end 


Job-Fabricated  Wire  Ties  for  Wall  Forms 

By  Donald  G.  Coombs 

Office  Engineer,  Braden  Copper  Co.,  Rancauga,  Chile 

WIRE  ties,  with  malleable  iron  socketed  heads,  were 
used  for  wall  forms  on  the  Lake  Keechelus  dam, 
with  an  advantage  over  both  the  ordinary  tie  wired  to 
the  studs  and  the  bolt  tie,  with  a  pipe  spacer.  Sketch  A 
indicates  the  method  of  applying  the  tie  to  the  form. 
These  ties,  wire  and'  heads,  complete  to  length,  were 
cheaply  fabricated  with  the  device  shown  by  sketch  B. 


(i"x4"x4"P/afe 
for  Bearing 


Cut  Washer 
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when  Mofor  Truck /:flsLcxi.rf  £race 

TRUCK    BACKING   UNDER   LOAD,    RELEASES 
FRONT   SUPPORT 

of  the  truck  is  well  under  the  load  before  the  wheels 
mount  them.  In  mounting  the  wedges,  therefore,  the 
truck  will  lift  the  entire  load,  pivoting  it  on  the  rear 
support.  With  the  load  thus  elevated  the  two-leg  horse 
is  released.  The  truck  can  then  be  backed  under  the 
entire  load. 

This  method  of  operation,  however,  can  only  be  used 
to  advantage  in  the  case  of  auto  trucks  whose  beds  are 
fitted  with  rollers. 


Socket  Wrench 


Stepped  Rip  Rap  of  Large  Stone  Retains 
Highway  Fill 

By  F.  W.  Epps 

Bridge  Engineer,  Kansas  Higliway  Commission 

THE  accompanying  photograph  shows  a  system  of 
using  rip  rap  which  was  employed  on  a  2  :  1  fill 
on  a  Federal-aid  hard-surfaced  project  in  Bourbon 
County,  Kansas.     A  large  amount  of  fairly  uniformly 


Sketch 


METHOD  OF  FABRICATING  AND  APPLYING  WIRE  TIES 
FOR  WALL,  FORMS 

As  shown  dotted  on  the  sketch,  the  heads  are  threaded 
onto  the  projecting  ends  of  the  handles,  the  tie  wire  is 
threaded  through  the  holes  in  the  ends  of  the  heads,  and 
the  handles  are  turned  in  opposite  directions  until  the 
wire  is  sufficiently  taut.  Two  laborers  with  this  rig 
were  able  to  make  enough  ties  for  the  entire  job  in  less 
than  three  days. 

New  Process  for  Rapid  Kiln-Drying 

DEVELOPMENT  of  a  new  kiln-drying  process  for 
lumber,  which  makes  use  of  superheated  steam,  is 
announced  by  the  Forest  Products  Laboratory,  Maadi- 
son,  Wis.  The  process  is  capable  of  drying  1-in.  soft- 
wood lumber  green  from  the  saw  to  10  per  cent  moisture 
in  24  hours.  It  consists  in  forcing  superheated  steam  at 
high  velocity  through  the  pile  of  lumber  in  the  kiln  first 
in  one  direction  and  then  in  the  opposite,  and  accom- 
plishes verp  uniform  drying  with  a  minimum  of  check- 
ing and  warping.  The  process  is  more  costly  in  fuel  than 
present  processes,  and  is  not  considered  to  be  adapted  to 
lumber  more  than  2  or  2\  in.  thick,  on  account  of  the 
danger  of  injury  to  the  wood  from  excessive  length  of 
exposure  to  the  high  temperature.  The  new  process 
has  been  found  applicable  to  Douglas  fir  as  well  as  other 
firs,  Western  (but  not  Eastern)  hemlock,  white  cedar, 
sugar  pine,  and  yellow  pine,  but  there  are  some  im- 
portant soft  woods  to  which  it  is  entirely  unsuited.  It 
reduces  the  toughness  of  the  wood  slightly,  and  there- 
fore should  not  be  used  for  airplane  or  wagon  stock. 


KIP  RAP  LAID  UP  IN  STEPS   ON   K.\NSAS   ROAD 

sized  rock  about  8  in.  in  thickness  was  available  near 
the  site.  It  was  decided  to  lay  the  rip  rap  in  steps,  a 
system  which  proved  to  be  very  satisfactory,  as  it  gives 
a  good  appearance  and  fairly  uniform  slope. 


Properly  Constructed  Jetties 

Results  obtained  in  securing  the  passage  through  the 
bar  at  the  mouth  of  the  Columbia  River  are  a  splendid 
example  of  what  may  be  accomplished  by  properly  con- 
structed jetties.  Before  the  jetties  we^e  put  in  the 
greatest  difficulty  was  experienced  in  maintaining  a 
depth  of  20  ft.  across  the  bar  and  that  channel  was 
irregular  and  shifting.  Now  a  straight  channel  of  40 
or  more  feet  in  depth  and  3,000  ft.  wide  is  maintained 
almost  automatically. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELD  & 

News  of  the  Week 

New  York,  January  20,  1921 


Newly  Elected  President  of  the  American  Society  of 

Civil  Engineers  and  Former  Chief  Engineer, 

Bureau  of  Surveys,  Philadelphia 


Civil  Engineers  Hold  Annual  Meeting 

Factions  Avoid  Clash  at  Opening  Session  —  Committee  on  External 

Relations  Discontinued — New  Constitution  To  Be  Drafted 

and  Sumbitted  by  Original  Committee 

was  polled  in  this  year's  annual  election. 
Before  the  result  of  the  election  was 
announced  Gardner  S.  Williams,  speak- 
ing for  that  group  which  terms  itself 
"progressive"  and  is  designated  by  its 
opponents  as  "radical"  pledged  phole- 
hearted  support  for 
any  program  which 
the  majority  of  the 
society,  as  shown  by 
its  vote  for  the  elec- 
tion of  officers,  might 
decide  upon.  Mr.  Will- 
iams' declaration  came 
during  the  discussion 
of  the  proposed  new 
constitution  for  the 
society  and  was  re- 
ceived with  great  en- 
thusiasm by  an  audi- 
ence which  filled  the 
main  auditorium  and 
a  large  portion  of  the 
gallery  in  the  39th  St. 
building.  Contrary  to 
predictions  of  a  fac- 
tional fight,  the  busi- 
ness meeting,  after  a 
period  of  parliamen- 
tary discussion  which 
threatened  to  stifle 
constructive  work, 
passed  off  smoothly, 
culminating  in  the 
announcement  of  the 
election  to  the  presi- 
dency of  Mr.  Webster. 
With  President  Arthur 
P.  Davis  in  the  chair 
the  mooting  opened 
with  the  annual  report 
of  the  Board  of  Direc- 
tion, which  will  be 
.summarized  in  next 
week's  issue  of  this 
journal.  The  o  1  e  c  - 
tion  of  the  following 
members  of  the  nomi- 
nating committee,  to 
serve  during  the  cn- 
.suing  year  was  an- 
nounced, the  number 
preceding  each  name 
being  that  of  the  dis- 
trict represented:   (1) 

W.   T.   Chevalier;    (."J) 

„  rhstor   wa.s     delphia,    was    elected    president,    with     A.  L.  .Johnson;  (5)  .T.  II.  Van  Wagcnen; 

appointedassistantin'thc  Philadelphia     4.0.36  votes   in   opposition   to  .T.   Waldo     (6)  George  H.  Tinker;  (10)  F.  EWey- 
Survey    and    Engineering    Department,     Smith,  of   New  York,  for  whom   2.81f>     mouth;    (11)    J.    H.    Brillhart;    (13)    T. 


G.  S.  Webster  New  President 
of  Am.  Soe.  C.  E. 

Chief  of  Bureau  of  Surveys,  Philadel- 
phia, Has  Served  City  Continuously 

for  46  Years  .     .  ,       ,     „  .     „ 

A  victory  for  the  progressive  group 
Forty-six  years  of  continuous  serv-  of  the  American  Society  of  Civil  Engi- 
ice  in  the  engineering  departments  of  neers  was  won  at  the  annual  meeting 
the  city  of  Philadelphia  is  the  out-  which  opened  yesterday  at  the  Engi- 
standing  feature  of  the  professional  neering  Societies  Building  in  New  York 
record  of  George  S.  Webster,  who  was  City  when  George  S.  Webster,  of  Phila- 
elected  president  of 
the  American  Society 
of  Civil  Engineers  at 
its  annual  meeting  in 
New  York  City  Jan. 
19.  Mr.  Webster  is 
best  known  for  his 
work  as  chief  of  the 
Philadelphia  Bureau 
of  Surveys,  in  which 
capacity  he  has  been 
the  directing  head  of 
many  large  municipal 
projects,  includ- 
ing sewerage  and 
sewage  treatment, 
bridges,  city  plan- 
ning, dock  and  har- 
b  o  r  improvements. 
Mr.  Webster  was 
born  in  Philadelphia 
in  1855  and  was 
graduated  from  the 
University  of  Pennsyl- 
vania in  1875.  He 
entered  the  city's  en- 
gineering service  as 
transitman  i  m  m  e  - 
diately  after  leaving 
college  and  was  as- 
signed to  work  on 
gravity  railroad  sur- 
veys in  Fairmount 
Park.  Until  1876  he 
served  as  assistant 
engineer  on  surveys 
for  buildings, 
grounds,  rail- 
roads  and  drainage 
for  the  Philadelphia 
Centennial 
Exhibition,  after 
which,  for  a  few 
months,  he  became 
assistant  on  the  U. 
S.  Coast  and  Geodetic 
Survey  of  Eastern 
Pennsylvania.  When 
the  Lombard  St.  out- 
let sewer  work  was 
undertaken   in    187f)    Mr 


GEORGE  S.  WEBSTER 


where  he  continued  until   lH8fl  r)n  this 

project,  in  addition  to  the  Wingshock- 

ing    main    sewer,    and    also    prepared 

(Continued  on  p.  HI) 


ballots  were  cast.  The  other  candidates  H.  Means, 
of  the  progressive  group  were  also  Speaking  for  the  committee  on  the 
carried  into  office  by  substantial  mar-  bearing  value  of  soils,  R.  A.  Cunimings. 
gins      A   record   vote  of   7,008  ballots    chairman,    presented    a    digest    of    six 
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appendices  which  represented  the  year's 
work.  The  first  of  these  related  to 
definitions  of  soils,  the  second  to  their 
mineral  composition,  the  third  to  the 
relation  of  color  and  its  importance,  the 
fourth  to  factors  in  soil  classification, 
including  the  influence  of  capillary 
water,  water  content,  texture  and  size 
of  grain,  influence  of  colloid  clay  and 
porosity;  while  the  fifth  dealt  with  def- 
initions of  settlement,  allowable  loads, 
etc.,  and  the  sixth  with  the  laboratory 
apparatus  developed  by  the  committee 
during-  the  year.  In  the  latter  connec- 
tion, Mr.  Cummings  spoke  of  a  high 
speed  centrifuge  by  which  it  was  pos- 
sible to  secure  a  precipitation  of  mi- 
croscopic particles  of  colloidal  clay  not 
hitherto  found  feasible.  The  report  was 
accepted  and  the  committee  continued 
in  existence. 

Stresses  in  Railway  Track 
For  the  committee  on  stresses  in  rail- 
way track.  Prof.  A.  N.  Talbot  supple- 
mented the  elaborate  report  submitted 
last  year  by  a  statement  of  progress,  in 
which  it  appears  that  tests  have  been 
conducted  to  demonstrate  the  effect  of 
curves  on  track  stresses  on  the  Illinois 
Central,  the  Delaware,  Lackawanna  & 
Western,  and  the  Atchison,  Topeka  & 
Santa  Fe.  The  committee  also  studied 
the  effects  on  track  of  flat  spots  in 
wheels.  The  report  was  accepted  and 
the  committee  continued. 

For  the  committee  on  highway  engi- 
neering, H.  Eltinge  Breed  presented  a 
review  of  federal-aid  work,  dealing  with 
the  original  federal-aid  bill  passed  in 
1917  and  with  the  later  Townsend  bill 
providing  for  a  national  highway  sys- 
tem and  the  creation  of  a  federal  high- 
way commission.  Two  amendments  to 
the  national  highway  bill  are  needed,  he 
said,  the  first  authorizing  an  increase 
over  the  amount  of  $20,000  per  mile  for 
federal-aid  roads  and  the  second  a 
larger  appropriation  for  roads  passing 
thorugh  public  lands.  The  committee's 
report  was  received  and  the  committee 
continued. 

A  progress  report,  only,  was  sub- 
mitted for  the  committee  on  bridge 
design  and  construction,  H.  B.  Seaman, 
chairman,  stating  that  one  meeting  had 
been  held  but  that  work  had  not  yet 
progressed  sufficiently  to  warrant  a  de- 
tailed report.  The  committee  was  con- 
tinued. 

No  report  was  received  from  the  com- 
mittee on  the  Alfred  Noble  memorial. 
This  committee  also  was  continued. 
External  Relations 
Speaking  for  the  Board  of  Direction, 
Leonard  Metcalf,  of  Boston,  presented  a 
digest  of  the  reports  on  external  rela- 
tions prepared  by  a  committee  of  cor- 
porate members  and  reviewed  by  a 
committee  of  past-presidents.  The  com- 
mittee of  corporate  members  recom- 
mended that  the  best  interests  of  the 
society  demanded  the  appointment  of 
an  aggressive  committee  to  initiate 
and  consummate  through  the  Board  of 
Direction  all  matters  connected  with 
external    relations    and    to    co-operate 


actively  with  other  allied  technical 
organizations.  Such  a  committee,  it 
was  advocated,  should  be  composed  fo 
corporate  members  of  whom  one  should 
be  a  member  of  the  Board  of  Direction, 
two  from  District  1,  and  one  from  each 
of  the  other  districts,  appointed  by  hte 
Board  of  Direction  and  acting  with  the 
advice  of  the  membership  of  each  dis- 
trict. 

The  committee  of  past-presidents 
which  reviewed  the  foregoing  report, 
however,  concluded  that  it  was  not  de- 
sirable to  appoint  a  continuing  commit- 
tee on  external  relations  and  advocated 
that  the  Bard  of  Direction  keep  in  touch 
with  the  activities  of  the  Federated 
American  Engineering  Societies  and  co- 
operate with  this  and  other  national 
organizations  with  the  aim  of  promot- 
ing harmony  on  questions  in  which  the 
profession  may  be  of  service. 

The  past  president's  committee 
favoi-ed  the  establishment  and  encour- 
agement of  local  sections  under  rules 
adopted  by  the  Board  of  Direction. 

Acting  upon  these  two  reports  the 
Board  of  Direction,  at  a  meeting  Jan. 
17,  passed  a  resolution  suggesting  to 
the  incoming  board  that  matters  of 
external  relations  be  handled  by  the 
Board  of  Direction  sitting  as  a  com- 
mittee of  the  whole  and  that  local  com- 
mittees be  named  to  work  with  the 
board  member  in  their  districts,  with  a 
view   to    securing   co-ordinated    action. 

Amendment  of  Constitution 

A  report  of  the  committee  on  amend- 
ments to  the  constitution  was  presented 
by  Col.  Peter  Junkersfeld,  in  which  it 
was  recommended  that  the  various  sug- 
gested amendments  on  which  action  is 
now  pending  be  not  adopted,  in  view  of 
the  fact  that  the  committee  has  prac- 
tically completed  an  all-inclusive  study 
and  revision  of  the  existing  constitution 
and  has  had  printed  a  draft  of  a  new 
document  to  replace  the  existing  consti- 
tution and  by-laws. 

A  long  parliamentary  squabble  on 
the  propriety  of  discussing  the  proposed 
amendments  to  the  constitution,  in  view 
of  the  fact  that  Col.  Junkersfeld's  com- 
mittee had  pi-epared  a  complete  new 
document  which  will  be  presented  at 
the  next  annual  convention,  followed 
the  presentation  of  the  committee's 
report.  Under  the  present  constitution 
a  number  of  proposed  amendments  to 
the  constitution  must  go  out  to  the 
society  in  the  form  of  letter  ballot. 
George  W.  J'uller  recommended  that 
this  letter  ballot  be  sent  out  with  the 
recommendation  that  all  amendments 
be  defeated,  thus  clearing  the  way  for 
the  committee's  report.  It  was  at  this 
point  that  Gardner  S.  Williams  made 
the  declaration  that  the  division  of  the 
society  with  which  he  had  been  asso- 
ciated— the  "radical  element,"  as  the 
opposition  called  it — would  accept  the 
decision  of  the  majority  of  the  member- 
ship, as  indicated  by  the  election,  and 
work  in  harmony  with  the  new  admin- 
istration. 

The  upshot  of  the  discussion  was  the 
passage  of  a  resolution,  offered  by  Mr. 


Fuller,  continuing  the  committee  on  the 
revision  of  the  constitution  so  that  it 
may  present  its  report  in  time  for  the 
next  annual  convention.  Proposals  to 
discuss  pending  amendments  were  de- 
feated, as  was  also  a  resolution  seeking 
to  change  the  composition  of  the  exist- 
ing committee  by  requiring  in  its  mem- 
bership representation  from  each  of  the 
thirteen  districts  of  the  society.  It  was 
pointed  out  by  Allen  Hazen,  Col.  F.  A. 
Molitor  and  others  that  an  attempt  now 
to  alter  the  committee  or  interfere  with 
its  work  would  result  in  the  utmost  con- 
fusion. 

Welungton  Memorial 

It  was  announced  that  the  Board  of 
Direction  had  accepted  the  offer  of 
Engineering  News-Record  to  contribute 
$2,000  for  the  establishment  of  a 
memorial  to  Arthur  M.  Wellington,  an 
award  to  be  made  annually  for  the  best 
paper  submitted,  either  by  a  member  or 
non-member  of  the  society,  on  any  sub- 
ject relating  to  Transportation,  either 
on  land,  water,  or  in  the  air. 

Prizes 

The  committee  on  prizes  announced 
the  following  awards  for  papers  pub- 
lished by  the  society  from  January, 
1918,  to  May,  1920,  inclusive:  Norman 
medal  to  J.  A.  L.  Waddell,  for 
paper  "The  Economics  of  Steel  Arch 
Bridges";  J.  J.  R.  Croes  medal  to 
B.  A.  Smith,  for  paper  "Arched  Dams"; 
Thomas  F.  Rowland  prize  to  Charles 
E.  Fowler,  for  paper  "Revision  of  the 
Niagara  Railway  Arch  Bridge";  the 
James  Laurie  prize  to  Dabney  H. 
Maury,  for  paper  "Water  Supply  for 
the  Camps  of  the  United  States  Anny"; 
Collingwood  prize  for  juniors  to  Floyd 
A.  Nagler,  for  paper  "Verification  of 
the  Bazin  Weir  Formula  by  Hydro- 
Chemical    Gagings." 

Results  of  Election 

The  election  of  oflScers,  in  which  a 
record  total  of  7,008  votes  were  polled, 
resulted   as   follows: 

Presideiit — George  S.  Webster,  of 
Philadelphia,  who  received  4,036  votes 
as   against  2,819   for  J.   Waldo    Smith. 

Vice-presidents— E.  E.  Wall,  St. 
Louis  (4,003),  and  Andrew  M.  Hunt, 
New  York  (3,947),  who  defeated  Allen 
Hazen,  New  York  (2,947),  and  Frank 
G.  Jonah,  St.  Louis    (2,971). 

Treasurer — Otis  E.  Hovey,  New 
York  (4,093),  who  defeated  Arthur  S. 
Tuttle,  New  York  (2,793). 

Directors — District  1,  John  P.  Hogan, 
New  York  (6,643),  and  Ira  W.  McCon- 
nell.  New  York  (4,052),  who  defeated 
Robert  S.  Parsons,  New  York  (2,740). 
District  4,  Richard  L.  Humphrey, 
Philadelphia  (4,001),  who  defeated 
Harry  A.  Lane,  Baltimore  (2,449). 
District  9,  Baxter  L.  Bvown,  St.  Louis 
(3,883),  who  defeated  Alexander  Mait- 
land,  Jr.,  Kansas  City  (2,609).  District 
10,  Frank  T.  Darrow,  Lincoln,  Neb. 
(6,689).  District  11,  George  G.  Ander- 
son, Los  Angeles  (4,046),  who  defeated 
Richard  D.  Parker,  i>.ustin,  Tex. 
(2,538). 


January  20,  1921 


ENGINEERING     NEWS-RECORD 


141 


George  S.  Webster 

(Continued  from  p.  139) 

plans  and  strain  sheets  for  arches  of 
various  sizes  and  assisted  on  a  variety 
of  large  municipal  engineering  works. 
After  a  brief  period  as  cement  in- 
spector Mr.  Webster  was  appointed, 
in  1880,  as  a  member  of  the  Phila- 
delphia Board  of  Surveyors  and  as 
surveyor  and  regulator  of  the  tenth 
Philadelphia  survey  district,  compris- 
ing about  one-third  of  the  total  terri- 
tory of  the  city.  In  this  capacity  he 
served  until  February,  1892,  in  direct 
charge  of  all  surveys  of  property  and 
municipal  engineering  work.  He  pre- 
pared city  plans  of  street  lines  and 
grades  for  that  large  territory  and 
provided  for  a  system  of  drainage  and 
avoidance  of  all  railroad  grade  cross- 
ing. One  of  his  principal  tasks  was  the 
direction  of  the  design  of  50  miles  of 
sewers,  in  addition  to  surveys  for 
bridge  and  highway  improvement  work 
in  Philadelphia. 

Heads  Bureau  of  Surveys 

Mr.  Webster's  familiarity,  through 
many  years  of  service,  with  Phila- 
delphia's municipal  problems  led,  in 
1892,  to  his  appointment  as  principal 
assistant  engineer  in  the  Bureau  of 
Surveys,  and  he  was  quickly  advanced 
in  this  organization  to  the  post  of  act- 
ing chief  engineer,  which  he  assumed  in 
1892.  The  following  year  he  v/as  given 
the  title  of  chief  engineer.  Bureau  of 
Surveys,  and  upon  him  was  placed  the 
responsibility  of  all  bridge  designs  and 
construction,  sewerage  design  and 
works,  and  surveys  of  every  descrip- 
tion. As  president  of  the  Philadelphia 
Board  of  Surveys  he  was  in  full  charge 
of  the  city  plan  and  was  also  ex  officio 
member  of  the  Board  of  Harbor  Com- 
missioners and  the  Fairmount  Park 
Commission. 

Design  and  construction  of  many 
large  bridges  have  been  a  feature  of 
Mr.  Webster's  work.  Among  the  most 
notable  are  the  concrete  arch  bridge 
over  Wissahickon  Creek,  the  Falls, 
Gray's  Ferry  and  the  Passyunk  Ave. 
bridges  over  the  Schuylkill  River. 

As  the  city's  representative  Mr. 
Webster  has  supervised  the  elimination 
of  many  grade  crossings  in  Philadel- 
phia, the  most  important  being  the 
New  York  division  of  the  Pennsylvania 
R.R.,  Philadelphia  &  Reading  Ry.  on 
Ninth  St.  and  Pennsylvania  Ave.,  the 
Richmond  branch  of  the  Philadelphia 
&  Reading,  Philadelphia  &  Trenton 
R.R.  on  Trenton  Ave.,  and  other  im- 
portant work  in  South  Philadelphia. 
The  widening  of  Delaware  Ave.  also  was 
instrusted  to  him,  in  addition  to  the 
erection  of  large  municipal  piers  and 
the  dredging  of  the  channel  of  the 
Delaware  River. 

Mr.  Webster's.most  recent  work  has 
been  as  a  member  of  the  Delaware 
River  Bridge  Joint  Commi.ssion. 

He  was  elected  an  associate  member 
of  the  American  Society  of  Civil  En- 
gineers Sept.  7,  1892,  a  director  in  1904, 
and  vice-president  in  1917. 


Plan  Irrigation  System  on 
San  Joaquin  River 

New  California  Project  Will  Have  Dam 

325  Ft.  High.  4.200  Ft   Long   and 

1,400,000  Cu.Yd.  Volume 

Plans  are  about  complete  for  the 
construction  of  the  Madera  irrigation 
project  on  the  San  Joaquin  River  near 
Fresno,  Cal.,  one  of  the  largest  private 
irrigation  projects  ever  undertaken.  The 
project  will  comprise  350,000  acres  and 
will  cost  about  $28,000,000.  A  vote  is 
about  to  be  taken  in  the  district  for 
the  issue  of  the  bonds  and  the  prospect 
for  the  construction  is  good. 

The  San  Joaquin  River  is  the  main 
source  of  the  water  supply,  but  there 
will  be  diversion  from  Fresno  River, 
Chowchila  River,  Merced  River  and 
about  150,000  acre  feet  pumped  from 
underground  sources.  The  main  stor- 
age will  be  near  Friant,  Cal.,  on  the 
San  Joaquin  River,  where  a  reservoir 
of  450,000  acre-ft.  will  be  provided  by 
a  gravity  masonry  dam  4,200  ft.  long, 
325  ft.  above  bedrock,  and  storing  285- 
ft.  head  of  water.  From  this  dam  there 
will  be  a  high  level  irrigation  canal 
served  from  the  reservoir  and  two 
power  plants,  of  total  capacity  of 
65,000  kw.  One  plant  will  utilize  the 
power  from  water  delivered  down- 
stream under  an  average  head  of  200 
ft.  The  other  will  utilize  the  water 
delivered  to  the  upper  canal  from  the 
reservoir  under  a  115-ft.  head.  These 
plants  will  provide  200,000,000  kw. 
hrs.    per   year   average. 

The  dam  itself  will  contain  1,400,000 
cu.yd.  of  concrete  and  will  have  a 
spillway  consisting  of  sixty-five  5  x  10- 
ft.  siphons,  supplemented  by  100  ft. 
of  gate  to  take  care  of  dirt.  These 
spillways  will  provide  for  the  passage 
of  100,000  sec.  ft.  It  is  intended  to 
build  the  dam  with  sand-cement,  using 
a  fifty-fifty  mixture  to  be  ground  at 
the  site.  The  engineers  are  testing  now 
various  mixtures,  but  it  is  thought  that 
the  even  mixture  will  be  used.  A  spe- 
cial concreting  plant  must  be  provided 
because  it  is  necessary  to  lay  400,000 
cu.yd.  of  concrete  per  year;  that  is  an 
average  of  1,200  yd.  per  day.  In  order 
to  take  care  of  contingencies  a  plant 
providing  a  sure  capacity  of  2,500  yd. 
per  day  is  to  be  built.  It  is  intended  to 
lay  the  concrete  from  a  railway  span- 
ning the  dam  site  which  will  be  sup- 
ported on  steel  trestle  built  into  the 
dam  structure.  As  the  dam  rises  >.he 
cross  braces  and  horizontal  members 
of  the  trestles  can  be  removed,  but  the 
posts  will  remain  in  the  concrete.  Ver- 
tical  openings  will  be  left  in  the  con- 
crete as  the  dam  rises  and  will  serve 
not  only  as  bypasses  for  the  river  uur- 
ing  construction  but  also  as  final  con- 
traction joints.  It  is  expected  that 
the  work  will  be  started  insiue  of  a 
year  and  will  take  four  years  to  finish. 
The  estimated  cost  of  putting  the  water 
on  the  ground  is  |80  per  acre. 

F.  M.  Carter  is  chief  engineer,  Tho«. 
H.  Mean  of  Cope,  Rand  &  Means,  San 
Francisco,    is    consulting    engineer    on 


land  and  canal  system,  and  Quinton, 
Code  &  Hill  of  Los  Angeles  are  con- 
sulting engineers  having  charge  of  the 
design  and  construction  of  the  dam 
and  power  plants. 


New  Standardization  Work 

Standardization  of  terminal  marking 
for  electrical  apparatus  has  been  ini- 
tiated under  the  jurisdiction  of  the 
American  Engineering  Standards  Com- 
mittee. The  Electric  Power  Club  has 
been  designated  as  sponsor.  The  work 
grew  out  of  a  proposal  made  at  the 
Brussels  meeting  of  the  International 
Electrotechnical  Commission  in  March, 
1920,  when  a  standard  method  of 
marking  transformer  terminals  was 
asked  for,  but  broader  standardization 
was  then  approved  and  delegated  to  the 
Americans.  The  result  of  the  work 
conducted  under  the  sponsorship  is  to 
be  presented  at  the  next  meeting  of 
the  international  commission. 

Requests  from  the  electrical  indus- 
try for  standards  of  rating  electrical 
machinery  have  led  to  the  formation  of 
a  committee  under  the  sponsorship  of 
the  American  Institute  of  Electrical 
Engineers.  This  work  also  originates 
from  proposals  made  at  the  Brussels 
congresss.  The  committee  will  contain 
official  representatives  of  the  Electric 
Power  Club,  the  National  Electric 
Light  Association  and  various  other 
interested  bodies. 

In  the  field  of  zinc  a  number  of  ques- 
tions pertaining  to  grading,  thicknesses 
of  sheets,  methods  of  sampling  and 
analyzing  ores  and  finished  material, 
and  the  like  are  to  be  dealt  with  by 
a  standardizing  committee  working 
under  the  sponsorship  of  the  American 
Society  for  Testing  Materials  and  the 
American  Zinc  Institute. 


Suggests  State  Board  to  Control 
Intercounty  Bridges 

Difficulties  between  Essex  and  Mor- 
ris counties,  New  Jersey,  over  the  ques- 
tion of  whether  several  bridges  crossing 
the  Passaic  River  on  the  dividing  line 
between  the  two  counties  shall  be  re- 
paired or  rebuilt,  have  led  County  En- 
gineer F.  A.  Reimer  (Essex)  in  his 
report  to  the  freeholders  to  propose 
that  control  of  intercounty  bridges  be 
placed  by  law  in  the  hands  of  a  state 
board. 

The  dispute  in  question,  in  which 
Essex  County  holds  that  the  bridges 
should  be  rebuilt,  while  Morris  County 
considers  it  sufficient  that  they  be  re- 
paired, resulted  in  the  former  county 
closing  the  roads  leading  to  the 
bridges,  but  nearby  residents  later  de- 
stroyed the  barricades.  A  commission, 
appointed  by  the  Supreme  Court,  is 
now  considering  the  situation  with  a 
view  to  deciding  on  reinforcement  or 
reconstruction,  as  provided  for  by  the 
present  laws.  Since  the  report  of  such 
a  commission  is  not  mandatory  on  the 
counties,  however,  Mr.  Reimer  proposes 
that  a  state  bridge  board  be  created 
to  take  charge  of  jointly  controlled 
bridges  throuifhout  the  state. 
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Begin  Foundation  Borings  for 
Philadelphia  Bridge 

Contract  for  borings  at  the  sites  pro- 
posed for  the  Philadelphia-Camden 
bridge  has  been  awarded  to  Ridpath 
&  Potter,  Philadelphia,  and  work  began 
on  Jan.  6.  The  contract  covers  1,260 
ft.  of  casing  sunk  to  ledge  rock  and 
160  ft.  of  core  boring  to  prove  the 
rock.  Six  bids  for  the  work  had  been 
received,  from  H.  F.  Dougherty,  Wil- 
mington; J.  B.  Rulon,  Philadelphia; 
Artesian  Well  Drilling,  Philadelphia; 
Ridpath  &  Potter  Co.,  Philadelphia; 
Sprague  &  Kenwood,  Inc.,  Scranton, 
and  T.  F.  Edwards,  Jersey  City.  The 
totals  range  from  $4,367  to  $11,990. 
For  sinking  casing  the  unit  price  bid 
ranged  from  $1.95  to  $5  for  work  on 
land  and  from  $2.45  to  $12  for  work  in 
the  river.  For  core  boring  the  prices 
ranged  from  $4.20  to  $5  for  work  on 
land  and  from  $6  to  $16  for  work  in 
the  river. 

A  three-day  traffic  census  was  con- 
ducted by  the  Board  of  Engineers  dur- 
ing the  Christmas  holidays  with  the 
assistance  of  University  of  Pennsyl- 
vania students.  Count  was  taken  on 
three  days  of  all  vehicles  using  the 
ferries,  and  origin,  destination,  route, 
etc.,  recorded.  The  results  will  be  con- 
sidered in  determining  on  questions  of 
the  approaches,  but  future  traffic  de- 
velopment rather  than  present  traffic  is 
likely  to  have  a  determining  weight. 

Paul  P.  Cret,  Philadelphia,  has  been 
appointed  architect  to  the  Board  of 
Engineers,  and  E.  B.  Bergenthal,  Chi- 
cago, chief  draftsman. 

Nominate  Officers  for  A.  R.  E.  A. 

The  nominating  committee  of  the 
American  Railway  Engineering  Asso- 
ciation has  selected  the  following  can- 
didates for  1921.  President,  L.  A. 
Downs,  vice-president  and  general  man- 
ager. Central  of  Georgia  Ry.,  vice- , 
president,  E.  H.  Lee,  vice-president  and 
general  manager,  Chicago  &  Western 
Indiana  R.  R.,;  secretary,  E.  H.  Fritch; 
treasurer,  G.  H.  Bremner.  A  list  of 
nine  names  is  also  reported  from  which 
to  select  three  directors.  The  election 
will  occur  at  the  annual  meeting  in 
Chicago  on  March  15-17. 


Minnesota  License  Bill  Introduced 

A  registration  law  for  architects, 
engineers  and  land  surveyors  has  been 
introduced  into  the  Minnesota  Legis- 
lature. It  follows  closely  the  model 
law  of  Engineering  Council  and  was 
prepared  by  the  legislative  committee 
of  the  Minnesota  committee  of  the  Min- 
nesota Joint  Engineering  Board.  The 
bill  was  recently  revised  to  meet  the 
objections  of  several  socieites,  as  men- 
tioned in  Engneering  New-Record 
Nov.  11,  1920.  Copies  may  be  obtained 
from  the  secretary  of  the  Board,  811 
Guardian  Life   Bldg.,   St.   Paul. 


St.  Louis  Societies  Affiliate 

The  Associated  Engineering  Societies 
of  St.  Louis,  modeled  along  the  lines 
of  the  Federated  American  Engineering 
Societies,  was  brought  into  being  and 
given  permanent  form  at  the  first 
meeting  of  the  joint  council,  composed 
of  two  delegates  from  each  of  the 
member  societies,  held  at  the  Engi- 
neers' Club  of  St.  Louis  Jan.  5.  H. 
W.  Eales,  who  is  president  of  the  En- 
gineers' Club  of  St.  Louis,  was  elected 
president  of  the  new  organization,  and 
W.  W.  Horner,  chief  engineer,  sewers 
and  paving,  of  St.  Louis,  was  elected 
vice-president.  The  members  of  the 
new  association  are  the  Engineers' 
Club  of  St.  Louis  and  the  local  sections 
of  the  A.S.C.E.,  A.S.M.E.,  A.I.E.E. 
A.I.M.M.E.,    and    A.S.R.E. 


Syracuse  Takes  State  Canal  Lands 
for  Grade  Crossing  Elimination 

Work  on  clearing  titles  to  the  Erie 
Canal  lands  in  New  York  has  been 
started.  This  is  the  first  actual  de- 
velopment in  the  taking  over  from  the 
state  by  the  city  of  lands  to  be  used 
in  the  prospective  ^'ade  crossing 
eliminations  of  the  railroads  running 
through    Syracuse. 


New  York  Section  Am.  Soc.  C.  E. 
Meeting  Date  Advanced 

In  order  to  avoid  a  conflict  with  the 
annual  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  and  the 
American  Institute  of  Mining  &  Metal- 
lurgical Engineers  the  February  meet- 
ing of  the  New  York  Section  of  the 
American  Society  of  Civil  Engineers 
has  been  postponed  from  Feb.  16  to 
Feb.  23.  The  subject  of  the  meeting 
is  "Light,  Heat  and  Power."  The  prin- 
cipal paper  will  be  by  Colonel  William 
Barclay  Parsons.  Representatives  of 
the  local  sections  of  the  mechanical, 
electrical  and  mining  societies  have 
been  invited  to  attend  and  send  dele- 
gates to  discuss  Colonel  Parsons's  paper 
which  will  apply  to  the  problem  of  the 
New  York  metropolitan  district. 

Road  Congress  Prize  To  Be 
Awarded  in  1922 

The  sum  of  4,500  francs  is  available 
for  distribution  as  prizes  during  the 
1922  meeting  of  the  Permanent  Inter- 
national Association  of  Road  Con- 
gresses. The  money  will  be  awarded 
either  in  a  single  prize  or  may  within 
the  discretion  of  the  jury  be  divided 
among  a  number  of  contestants  submit- 
ting the  best  discussions  having  in  view 
the  encouragement  of  progress  in  the 
construction,  maintenance  and  admin- 
istration of  roads,  and  the  improvement 
of  traffic. 

The  first  award  of  this  prize  was 
made  during  the  Third  International 
Congress  in  London  in  1913.  The  prize 
usually  is  1,500  francs.  Inasmuch  as 
no  awards  were  possible  either  in  1916 
or  1919  there  are  now  4,500  francs 
which  may  be  awarded. 

Authors  of  papers  must  have  been 
members  of  the  Permanent  Interna- 
tional Association  of  Road  Congresses 
since  Jan.  1,  1919.  Members  of  the 
Pei-manent  International  Commission 
will  not  be  allowed  to  compete.  The 
competing  papers  should  reach,  post 
free,  the  secretary-general  of  the  asso- 
ciation before  Nov.  1,  1921.  The  prize 
papers  will  be  published  during  the 
year  the  competition  is  held,  under  the 
auspices  of  the  association  and  at  its 
expense. 

Additional  information  regarding  the 
competition  may  be  secured  from  the 
secretary-general  of  the  association, 
whose  address  is  1,  Avenue  d'lena, 
Paris. 


New  Jersey  Highway  Require- 
ments 

In  his  recent  annual  message  to  the 
New  Jersey  Legislature  Governor 
Edwards  stated  that  $55,000,000  is 
needed  to  complete  the  present  pro- 
posed state  highway  system  in  New 
Jersey,  bringing  the  total  cost  up  to 
$73,000,000,  the  sum  of  $18,000,000 
having  already  been  spent. 


Gulf  Coast  Bridges  Ordered 
Rebuilt 

In  a  decision  just  rendered  by  the 
Louisiana  Railroad  Commission  on 
complaint  that  the  bridges  of  the 
Louisville  &  Nashville  R.R.  over  Chef 
Menteur  and  Rigolets  Pass  on  the  Gulf 
Coast  southeast  of  Lake  Borgne  are 
unsafe,  the  commission  decides  that  the 
bridges  are  safe,  "possessing  sufficient 
strength  to  withstand  almost  any 
weather  disturbance,  except,  of  course, 
the  violent  tropical  hurricanes  which  in 
the  past  have  appeared  at  periods  about 
five  or  six  years  apart."  However, 
in  order  to  hasten  the  replacement  of 
the  bridges  by  permanent  structures  as 
planned  by  the  railroad  for  some  years 
past  the  decision  orders  the  company 
to  begin  construction  of  new  bridges 
by  July  1,  1921. 


Housing  Problems  to  Come  Before 
Washington  Conference 

A  conference  on  the  national  housing 
problem  will  be  held  at  Washington, 
D.  C,  Jan.  27  and  28  under  the 
auspices  of  the  Chamber  of  Commerce 
of  the  United  States.  There  will  be 
discussions  by  representatives  of  vari- 
ous business  industries,  members  of 
Congi'ess  and  government  executives, 
housing  specialists  and  others.  .The 
national  chamber  announces  that  "rep- 
resentatives of  100  or  more  chambers 
of  commerce  through  the  country  that 
have  organized  housing  corporations 
will  give  the  conference  the  benefit  of 
their  experiences."  Among  the  topics 
announced  for  discussion  are  the  hous- 
ing problem  in  relation  to  the  welfare 
of  the  American  people,  to  construction 
industries,  to  employers,  to  standards 
of  living  ^nd  to  the  immigrant.  Ques- 
tions of  legislation,  taxation,  co-opera- 
tion or  mutual  financing  of  housing 
developments,  labor,  available  supplies 
of  building  materials  and  future  price 
movements  will  be  taken  up.  One  of 
the  special  subjects  for  presentation  is 
"Effect  of  the  New  York  Building  In- 
vestigation Upon  Costs  of  Construc- 
tion." 
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Fail  to  Agree  on  Uniform 
Vehicle  Law 

National  Conference  on  Highway  Traffic 

Regulations  Approves  General 

Principles  Only 

Delegates  representing  thirty  na- 
tional and  regional  organizations  at 
the  National  Conference  on  Highway 
Traffic  Regulations  held  in  Washing- 
ton, D.  C,  Jan.  10-12,  failed  to  agree 
on  a  specific  form  of  uniform  vehicle 
law  presented  by  a  drafting  commitee, 
the  net  result  of  the  meeting  being  the 
endorsement  of  a  declaration  on  "gen- 
eral principles"  which  were  a  practical 
duplication,  in  general  phrases,  of  the 
specific  language  of  the  uniform  law 
prepared  last  year  by  the  Joint  Com- 
mittee on  Uniform  Vehicle  Laws,  of 
which  H.  G.  Shirley  was  chairman. 
Such  diversified  interests  as  state 
highway  departments,  agricultural  im- 
plement associations,  automobile  organ- 
izations, insurance  companies,  electric 
railways,  police  departments,  and 
trailer  manufacturers  were  represented 
at  the  conference.  At  one  time  it  ap- 
peared that  the  meeting  might  end 
abruptly  when  the  charge  was  made 
that  the  conference  was  merely  an  at- 
tempt to  appropriate  the  uniform 
vehicle  legislation  work  done  last  year 
by  the  joint  committee  representing 
the  American  Association  of  State 
Highway  Officials,  National  Automo- 
bile Chamber  of  Commerce,  American 
Automobile  Association,  and  the  High- 
way Industries  Association.  The 
model  bill  prepared  by  the  Washington 
conference's  drafting  committee  was 
discussed  and  was  then  quietly  interred 
when  a  deadlock  was  avoided  by  the 
expedient  of  endorsing  a  set  of  "gen- 
eral   principles." 

The  following  temporary  officers  were 
named  at  the  opening  session:  Chair- 
man, C.  M.  Talbert,  director  of  streets 
and  sewers,  St.  Louis;  secretary,  D.  R. 
Faries,  general  counsel.  Automobile 
Club  of  Southern  California,  Los 
Angeles;  assistant  secretary,  S.  J. 
Williams,  National  Safety  Council, 
Chicago. 

Discussion  of  Uniform  Law 
A  drafting  committee,  consisting  of 
Mr.  Faries,  chairman;  David  Van 
Schaack,  representing  the  National 
Workmen's  Compensation  Service  Bu- 
reau; W.  H.  Maltbie,  American  Elec- 
tric Railway  Association;  and  Harry 
Meixell,  Jr.,  National  Automobile 
Chamber  of  Commerce,  met  in  Wash- 
ington prior  to  the  conference  and  pre- 
pared the  uniform  law  that  was 
printed  and  submitted  to  the  confer- 
ence for  disscussion  at  its  opening 
session. 

While  the  uniform  act  was  submitted 
as  a  piece  of  state  legislation  a  defect 
in  it,  according  to  Henry  G.  Shirley,  of 
the  Federal  Highway  Council,  lay  ir. 
its  neglect  of  municipal  traffic  prob- 
lems. He  suggested  that  a  proper  law 
should  consist  of  two  part;s  the  first 
dealing    with    stete    matters    and    the 


second  with  city  traffic  regulation,  the 
latter  part  to  be  worded  in  very  general 
terms  so  as  to  meet  the  conditions  in 
cities  of  different  sizes. 

It  soon  developed  in  the  discussion 
that  there  could  be  little  hope  of  rec- 
onciling the  interests  of  the  state  high- 
way officials,  the  automobile  and  truck 
associations,  and  the  agricultural  im- 
plement organizations  in  the  approval 
of  a  specific  bill.  The  farm  imple- 
ment delegates  demanded  either  a 
separate  law  relating  entii'ely  to 
agricultural  machinery  or  a  separate 
section  in  any  proposed  uniform  law 
which  should  deal  specifically  with  this 
class   of   equipment. 

Highway    Engineers   Object 

A  strong  objection  to  the  use  of 
cleated  farm  tractors  on  highways  was 
voiced  by  John  N.  Mackall,  chairman 
of  the  State  Roads  Commission  of 
Maryland  and  representing  the  Amer- 
ican Association  of  State  Highway 
Officials,  who  classified  them  as  one  of 
the  greatest  menaces  to  public  roads. 

Discussion  of  the  reciprocity  feature 
of  the  proposed  act  brought  out  an 
objection  by  Mr.  Mackall  to  the  pro- 
posed period  of  90  days  for  motor 
trucks.  While  satisfactory  for  pas- 
senger cars,  the  90-day  allowance  for 
trucks  he  believed  should  be  revised 
to  a  basis  of  one  round  trip  per  week. 
An  amendment  proposed  by  Messrs. 
Mackall,  Upham  and  Monroe,  repre- 
senting the  state  highway  departments 
respectively  of  Maryland,  Delaware 
and  West  Virginia,  suggested  reducing 
the  maximum  weight  of  vehicles  as 
proposed  by  the  drafting  committee 
from  28,000  to  20,000  lb.  for  four- 
wheeled  vehicles  and  from  40,000  lb.  to 
30,000  lb.  for  six-wheeled  vehicles. 
They  advocated  reducing  the  per- 
missible weight  per  inch  width  of  tire 
from  800  to  G.50  lb. 

Mr.  Mackall  cited  the  case  of  Mary- 
land, which  had  been  called  upon  to 
expend  8600,000  in  the  repair  and  re- 
building of  its  1,700-mile  system  of 
state  highways  damaged  during  the 
last  few  years  by  heavily  loaded  motor 
vehicles.  Maryland  restricts  the  gross 
weight  to  20,000  lb.  per  vehicle,  and 
under  these  conditions  Mr.  Mackall 
finds  that  the  roads  can  be  adequately 
maintained. 

Future  Activities 
The  committee  on  future  activities, 
consisting  of  C.  E.  More,  David  Van 
Schaack,  David  R.  Faries,  George  C. 
Diehl,  H.  G.  Shirley,  H.  W.  Perry,  and 
John  Rynerson,  recommended:  (1) 
That  the  conference  adopt  only  general 
principles  for  a  uniform  vehicle  law; 
(2)  that  no  final  vote  on  the  proposed 
law  be  taken;  and  (3)  that  it  would 
be  unwise  to  set  up  any  new  organ- 
ization to  continue  the  work  of  the 
conference  and  that  the  conference 
should  adjourn  without  provision  for 
future    meetings. 

Harry  Meixell,  Jr.,  representing  the 
National  Automobile  Chamber  of  Com- 
merce," threw  a  verbal  bombshell   into 


the  meeting  by  declaring  that  its  efforts 
were  a  duplication  of  those  begun  by  a 
group  of  other  organizations  three  years 
ago  and  which  had  been  crystallized 
in  the  publication  and  distribution  by 
the  Federal  Highway  Council  of  a  pro- 
posed uniform  vehicle  law  of  which  be- 
tween 30,000  and  40,000  copies  had 
been  distributed.  (The  main  features  of 
the  proposed  law  referred  to  are  given 
on  p.  112).  Mr.  Meixell  charged  that  a 
group  from  California  in  calling  the 
conference  had  endeavored  to  seize 
upon  the  work  of  the  Motor  Vehicle 
Conference  Committee,  formed  last 
year,  and  appropriate  it  as  their  own. 
He  asserted  also  that  if  another  uni- 
form vehicle  law  should  be  issued  now 
it  would  create  in  state  legislatures 
the  utmost  confusion. 

The  "general  principles"  which  were 
endorsed  by  the  conference  are  not 
here  reproduced,  inasmuch  as  they  deal 
only  in  generalities  and  are,  as  a  mat- 
ter of  fact,  covered  in  specific  terms 
in  the  proposed  uniform  law  of  the 
joint  committee  prepared  last  year  by 
representatives  of  the  state  highway 
and  motor  vehicle  interests. 


Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAN  association  OF  EN- 
GINEERS. Chicago  ;  seventh  an- 
nual convention,  Buffalo,  N.  Y., 
May  9,    10   and   11. 

AMERICAN  CONCRETE  INSTITUTE, 
Detroit;  Chicago,  Feb.   14-16. 

ASSOCIATED  GENERAL,  CONTRAC- 
TORS, Washington.  D.  C.  ;  New 
Orleans,     Jan.     25-27. 

ENGINEERING  INSTITUTE  OF 
CANADA,  Montreal ;  Toronto,  Feb. 
1-3. 

AMERICAN  ROAD  BUILDERS'  AS- 
SOCIATION, New  York  City  ;  New- 
Orleans,   Feb.   9-12, 


The  New  York  Post,  Society  of 
American  Military  Engineers,  will  hold 
its  annual  meeting  and  election  of 
officers  in  New  York  City,  Jan.  26  at 
Keen's  Chop  House,  where  a  beefsteak 
dinner  is  scheduled  for  7:30  p.m. 

The  Kentucky  Engineers  Club  was 
organized  Dec.  20  with  the  following 
officers:  president,  C.  W.  Lovelle;  vice- 
president,  V.  P.  Ligon;  secretary,  W. 
M.  Jarvis;  Treasurer,  W.  0.  Snyder. 

The  Kentucky  Highway  Contractors 
Association,  at  a  recent  organization 
meeting  elected  George  N.  Eady, 
president;  Henry  Bickel,  first  vice- 
president;  and  George  Carey,  second 
vice-president. 

■The  Illinois  Section,  Am.  Soc.  C.  E., 
Jan.  13,  elected  C.  B.  Burdick,  pres- 
ident for  the  ensuing  year.  J.  N.  Hatch 
was  elected  vice-president  for  two 
years.  A.  J.  Hammond,  vice-president, 
and  W.  D.  Gerber,  secretary-treasurer, 


144 


ENGINEERING     NEWS-RECOED 


Vol.  86,  No. 


still  have  one  year  to  serve.  A.  S.  Bald- 
win, a  member  of  the  national  commit- 
tee on  constitution,  spoke  on  the  work 
of  the  committee,  no  part  of  which  has 
yet  been  finally  decided  upon.  The 
request  of  the  Texas  Section  for  favor- 
able action  looking  toward  the  defeat  of 
bill  in  Congress  (H.R.  12,466)  author- 
izing utilization  of  the  Yellowstone 
Park  for  water  storage  was  considered 
the  province  of  the  parent  society.  In 
accordance  with  that  principle  the 
board  of  directors  was  asked  to  take  up 
with  the  American  Institute  of  Archi- 
tects the  question  of  uniform  specifica- 
tions for  building  in  an  effort  to  reduce 
the  high  cost  of  building  construction. 


Personal  Notes 


A.  H.  D  I  M  o  c  K,  city  engineer  of 
Seattle,  has  been  reappointed  by  Mayor 
Hugh  M.  Caldwell  for  a  three-year 
term.  The  salary  of  the  position  has 
been  increased  from  $5,000  to  $7,500. 

Henry  W.  Blake,  editor  of  the 
Electric  Railway  Journal,  was  the 
guest  of  honor  at  a  dinner  given  Jan. 
6  by  his  associates  in  the  McGraw-Hill 
Co.  in  recognition  of  his  30  years  of 
service  on  the  editorial  staff  of  that 
publication. 

John  P.  Leo,  chairman  of  the 
Board  of  Standards  and  Appeals,  has 
been  appointed  commissioner  of  street 
cleaning,  New  York  City,  to  succeed 
Arnold  B.  MacStay. 

George  S.  Witters,  formerly 
lieutenant,  Engineers,  U.  S.  A.,  has  been 
appointed  engineer  of  Ida  County, 
Iowa. 

Prof.  F.  E.  Giesecke,  head  of 
the  engineering  division  of  the  bureau 
of  economic  geology  and  technology, 
University  of  Texas,  has  been  appointed 
chairman  of  the  problem  committee, 
Federal  Highway  Council,  Washington, 
D.  C. 

D.  O.  Lewis,  civil  engineer,  Vic- 
toria, B.  C,  has  been  elected  president 
of  the  Association  of  Professional  En- 
gineers of  British  Columbia. 

M.  E.  H  I  E  T,  formerly  engineer  for 
Pawnee  County,  Oklahoma,  has  been 
appointed  engineer  of  Nowata  County, 
in  charge  of  road  construction. 

Dudley  P.  Babcock,  formerly 
assistant  engineer.  New  York  State 
Highway  Commission,  is  now  assistant 
engineer,  Bronx  Parkway  Commission, 
Bronxville,  N.  Y. 

Jesse  A.  Jackson  has  been  ap- 
pointed engineer  of  the  Seattle  City 
Zoning  Commission  and  is  developing 
a  plan  for  laying  off  the  city  in  zones. 
Mr.  Jackson  has  been  in  the  employ  of 
the  engineering  department  of  Seattle 
since  1902,  except  for  the  time  spent  in 
military  service.  He  commanded  the 
116th  field  signal  battalion  of  the  A.  E. 
F.  in  France,  returning  to  Seattle  in 
April,  1919,  to  resume  the  position  of 
chief  draftsman  in  the  Seattle  engi- 
neering department. 


Gannett,  Seelye  &  Flem- 
ing, engineers,  have  been  retained  to 
make  a  report  and  recommendations  on 
new  sources  of  water  supply  at  Green- 
ville, Tenn.,  Eureka  Springs,  Ark.,  and 
Rouzerville,  Pa. 

C.  C.  B  0  Y  e  R,  formerly  with  the 
California  Highway  Department,  has 
been  appointed  district  engineer,  Ne- 
vada Highway  Department,  with  head- 
quarters at  Las  Vegas. 

HoRTON,  Bark  ER&  Wheeler 
is  the  name  of  a  firm  recently  organized 
to  continue  the  consulting  engineering 
practice  formerly  carried  on  under  the 
names  of  Robert  E.  Horton,  consulting 
hydraulic  engineer,  Albany,  N.  Y.,  and 
Harry  Barker  &  Robert  C.  Wheeler,  en- 
gineers. New  York.  The  firm  will  have 
headquarters  at  Albany,  with  offices  in 
New  York  and  Harrisburg,  Pa.,  and  an 
engineering  laboratory  at  Voorheesville, 
N.  Y.  It  will  specialize  in  power  devel- 
opment and  transmission,  water  supply, 
sewerage  and  sewage  disposal,  public 
utility  rates  and  valuations. 

Louis  S.  Levin,  formerly  engi- 
neer of  Allegan  County,  Mich.,  has 
been  appointed  roads  engineer  for 
Chippewa  County. 

W.  A.  Hendry  of  Halifax,  N.  S., 
has  been  appointed  chief  engineer  to 
the  Provincial  Highways  Board  of 
Nova  Scotia.  He  has  had  long  experi- 
ence as  a  railway  construction  engineer 
in  the  Maritime  Provinces  and  New- 
foundland. 

C.  R.  Wright,  formerly  engineer 
for  the  ports  of  Toledo  and  Newport, 
in  charge  of  harbor  improvement  work 
on  Yaquina  Bay,  Ore.,  is  now  assistant 
engineer  for  the  Port  of  Grays  Harbor 
at  Aberdeen,  Wash.,  in  charge  of  all 
harbor  improvement  work  under  the 
direction  of  C.  A.  Strong,  consulting 
engineer,  of  Tacoma,  Wash. 

J.  W.  H  o  L  M  A  N  has  resigned  as 
superintendent  of  the  Culbertson  Con- 
struction Co.,  Youngstown,  Ohio,  to 
form  the  J.  W.  Holman  Co.,  with  office 
at  Y'oungstown.  The  new  company 
will  engage  in  contracting,  particularly 
railroad  construction. 

Russell  S.  Wise  has  been  ap- 
pointed city  engineer  of  Clifton,  N.  Y. 

Robert  McFarland  has  been 
appointed  superintendent  of  water- 
works, Brandon,  Manitoba,  Canada. 

Charles  B.  Hawley,  formerly 
assistant  hydraulic  engineer,  Aluminum 
Co.  of  America,  has  entered  private 
engineering  practice  with  offices  in 
Washington,  D.  C. 

Arthur  H.  Blanchard,  con- 
sulting highway  and  transport  engi- 
neer, Ann  Arbor,  Mich.,  has  been  re- 
tained by  the  city  of  Colorado  Springs 
in  connection  with  its  $1,200,000  paving 
program. 

W.  D.  Johnston,  who  has  been 
connected  with  the  Iowa  State  High- 
way Commissison  for  nine  months,  has 
been  appointed  engineer  of  Black  Hawk 
County,  Iowa.  Mr.  Johnston  was 
formerly  city  engineer  of  Waterloo. 


Obituary 


Harry  L.  Marsh,  vice-president 
Thompson-Starrett  Co.,  New  York,  died 
Jan.  13  at  Summit,  N.  J.  He  was  born 
at  Ithaca,  N.  Y.  in  1875  and  had  been 
'  a  resident  of  Summit  since  1912.  His 
early  work  was  as  civil  engineer  with 
the  Chicago  &  Northwestern  Ry.  The 
principal  projects  under  his  direction 
during  his  term  of  office  as  an  executive 
of  the  Thompson-Starrett  Co.  were  the 
Woolworth  Building,  Hotel  McAlpin 
and  the  Municipal  Building  in  New 
York  City  and  the  Hotel  Ambassador 
in  Atlantic  City,  N.  J.  He  was  elected 
vice-president  of  the  Thompson-Star- 
rett Co.  in  1915. 

Charles  E.  Smith,  former  sec- 
retary of  the  Master  Builders'  Ex- 
change, and  later  secretary  of  the  Na- 
tional Association  of  Builders'  Ex- 
changes, died  Jan.  1  at  his  home  near 
Camden,  N.  J. 

David  C.  Humphreys,  dean  of 
the  School  of  Applied  Science  of  Wash- 
ington and  Lee  University,  died  Jan. 
11  at  Roanoke,  Va.  He  was  born  at 
Chatham  Hill,  Va.,  in  1855.  For  about 
six  years  he  was  U.  S.  assistant  engi- 
neer on  improvements  on  the  Missouri 
River.  He  became  adjunct  professor 
of  applied  mathematics  at  Washington 
and  Lee  University  and  in  1889  was 
elected  professor  of  civil  engineering. 
He  became  dean  of  the  school  of  applied 
science  in  1904.  From  1895  to  1908  he 
was  resident  hydrographer,  U.  S.  Geo- 
logical Survey. 

Samuel  M.  Foust,  city  engi- 
neer, Connellsville,  Pa.,  died  Jan.  5. 
He  was  born  in  Saltlick  township  in 
1846  and  had  been  a  resident  of  Con- 
nellsville since  the  age  of  19,  for  the 
greater  part  of  the  time  employed  by 
this  city. 

Bradford  D.  Pierce,  for  14 
years  director  of  public  works  of 
Bridgeport,  Conn.,  died  Jan.  12.  He 
was  born  in  Providence,  R.  I.,  in  1842. 
As  a  young  man  he  was  associated  with 
his  father,  M.  R.  Pierce,  in  the  con- 
tracting business  in  New  York  on 
drainage  and  sewerage  projects.  In 
1862  he  founded  the  contracting  firm 
of  Pierce  &  Co.  at  Bridgeport.  About 
twenty  years  ago  he  was  appointed 
director  of  public  works. 

Dr  Henry  A.  Bumstead, 
professor  of  physics  and  director  of  the 
Sloane  Physical  Laboratory  at  Yale 
University,  and  for  the  past  half  year 
on  leave  from  the  university  as  chair- 
man of  the  National  Research  Council 
of  Washington,  D.  C,  'died  Dec.  31, 
while  returning  to  Washington  from 
Chicago,  where  he  had  been  in  attend- 
ance at  the  meetings  of  the  American 
Association  for  the  Advancement  of 
Science  and  affiliated  societies. 
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Experimental  Data 

FEW  hydraulic  engineers  know  of  the  many  experi- 
mental investigations  that  are  continually  under  way 
by  the  engineers  of  the  U.  S.  Reclamation  Service.  The 
resume  of  this  work  on  p.  161  is  impressive.  The  main 
office  of  nearly  every  private  irrigation  project  has  in 
its  files  similar  valuable  e.xperimental  data  but  unfor- 
tunately much  of  it  never  gets  beyond  the  files. 

World  Economies 

THE  pessimist  who  believes  the  engineer's  regard  for 
economics  must  have  changed  his  attitude  if  he  lis- 
tened on  Thursday  night  of  last  week  to  the  address  of 
Francis  H.  Sisson,  vice  president  of  the  Guaranty  Trust 
Co.  of  New  York,  before  a  packed  auditoilum  at  the 
smoker  of  the  American  Society  of  Civil  Engineers.  He 
spoke  on  world  economics,  on  the  reasons  for  our  present 
business  situation  and  that  of  Europe,  on  the  funda- 
mental conditions  here  and  upon  the  business  future.  He 
was  applauded  to  the  echo;  seldom  has  any  speaker  be- 
fore a  general  meeting  of  the  society  received  so  en- 
thusiastic approval  of  his  effort.  It  is  a  great  regret 
that  the  address  was  not  taken  stenographically  and  we 
trust  that  Mr.  Sisson  can  be  induced  to  put  it  in  writing 
so  that  engineers  throughout  the  country  may  have  the 
same  benefit  and  pleasure  as  was  enjoyed  by  those  who 
heard  it.  It's  reception  was  proof  that  engineers  will 
gladly  take  more  of  the  same  kind  of  information. 

The  Cement  Inquiry 

ASK  a  large  number  of  engineers  and  contractors 
L  whether  there  is  collusive  fixing  of  cement  prices, 
and  the  answer  from  many  of  them,  possibly  from  most 
of  them,  will  be  yes.  This  being  quite  a  general  opin- 
ion, the  quizzing  of  the  cement  manufacturers  by  the  New 
York  legislative  committee  was  viewed  with  much  ap- 
proval. This  approval  was  the  more  hearty  when  the 
press  reports  indicated  that  the  cement  men  had  "been 
found  with  the  goods."  Examination  of  the  testimony 
in  full,  as  is  set  forth  elsewhere  in  this  issue,  fails  to 
substantiate  the  impression  that  a  case  was  made 
against  the  cement  manufacturers.  Surely  it  was  shown 
that  there  was  in  effect — uniform  prices — that  might 
have  come  from  collusive  control,  but  there  was  absolute 
failure  to  show  that  these  uniform  prices  did  result 
from  collusion.  The  cement  manufacturers  had  an  ex- 
planation for  the  uniformity,  and  that  explanation  was 
not  controverted  by  other  testimony.  Obviously,  if 
there  was  failure  to  prove  price  fixing,  there  was  also 
failure,  because  there  was  no  opportunity  afforded,  to 
prove  that  there  was  no  price  fixing— evidence  of  uni- 
form prices  on  the  one  hand,  and  the  manufacturers' 
explanation  on  the  other.  The  point  is  this:  no  matter 
what  was  the  cause  of  uniform  prices— whether  collusion 
or  mere  competition  on  a  standardized  product— the 
Lockwood  investigation  hn-  failed  to  disclose  it. 


The  Sacramento  Underdrain  Tests 

BASED  on  the  results  of  experiments  on  perforated- 
pipe  filter  underdrains  conducted  at  Sacramento,  as 
detailed  by  Harry  N.  Jenks  on  p.  162,  designers  may  now 
feel  warranted  in  departing  from  precedents  established 
fifteen  years  ago.  The  theory  that  small  holes  closely 
spaced  are  necessary  seems  to  be  fairly  well  exploded.  So 
long  as  the  ratio  of  length  of  a  lateral  to  its  diameter 
lies  between  certain  limits,  the  uniformity  of  discharge 
regardless  of  rate  of  wash  is  maintained.  From  the 
practical  standpoint  this  means  dollars  and  cents  saved. 
For  a  4-in.  size  a  16-ft.  lateral  may  be  used,  thus  ma- 
terially increasing  the  size  of  bed  to  be  operated  from 
one  stand.  Similarly,  the  indicated  permissible  increase 
in  the  size  of  perforations  and  their  spacing  is  a  dis- 
tinct economic  advance.  Fewer  pipe  units  have  to  be 
handled  and  fewer  points  need  attention.  The  small 
size  of  the  Sacramento  plant  limits  the  size  of  filters  it 
is  advisable  to  build  but  in  a  large  plant  larger  sized 
units  cut  down  operation.  In  the  design  of  underdrains 
there  seems  now  no  limiting  factors  within  reason  and 
the  larger  the  size  of  filter  units  the  cheaper  will  be 
the  installation  per  square  foot.  The  Sacramento  tests 
show  anew  that  research  pays.  The  results  of  the  ques- 
tionnaire on  filter  operation  presented  in  Engineer- 
ing News-Record,  Nov.  11  and  18,  1920,  point  to  several 
other  important  filtration  problems  that  need  attack. 

Two  Earthwork  Hints 

SETTLEMENT  and  .slipping  of  new  railway  fills  are 
commonly  regarded  as  inevitable  occurrences,  and 
probably  are  so  under  ordinary  methods  of  construc- 
tion. The  engineers  of  an  English  railway  having  to 
build  large  clay  fills  and  wishing  to  eliminate  supple- 
mentary work  after  completion  made  a  study  of  old 
banks  of  the  same  material  and  adopted  a  slope  con- 
forming to  that  of  the  latter,  the  inclination  decreasing 
progressively  from  the  top  to  the  toe.  This  was  noted 
in  our  issue  of  Dec.  30,  1920,  p.  1284.  These  fills  were 
made  in  10-ft.  lifts  with  slopes  dressed  to  the  required 
shape  by  means  of  templates.  As  the  results  are  said 
to  have  filled  the  expectations  the  slight  additional 
construction  cost  is  probably  well  warranted  by  the 
saving  in  trouble  and  cost  of  keeping  roadbed  at  grade 
after  the  line  is  in  operation.  This  practice  calls  at- 
tention, too,  to  the  common  method  of  widening  fills. 
It  is  usual  simply  to  dump  material  down  the  slope, 
without  even  the  simple  precaution  of  roughening  the 
eld  surface  to  allow  of  a  bond  for  the  new  material. 
As  a  natural  result  much  of  the  material  slips  directly 
to  the  bottom  and  beyond  the  slope  lines,  while  such 
material  as  remains  on  the  slope  is  likely  lo  crack  and 
slip  down  becau.se  it  is  formed  in  inclined  fayers. 
Future  trouble  and  exi)ense  may  be  saved  where  the 
new  loose  material  is  shoveled  or  chuted  down  the  slope 
and  built  up  in  successive  horizontal  layers. 
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Bad  for  New  York  Highways 

ONCE  again  the  engineer's  claim  to  political  recogni- 
tion has  been  ignored.  That  claim  rests  upon 
entirely  impersonal  grounds.  It  relates  in  no  way  to 
seeking  a  job  for  an  individual,  but  rests  upon  the 
broad,  sound  business  basis  of  putting  into  an  office 
which  requires  certain  special  qualifications  a  man  who, 
by  training  and  experience,  is  fitted  to  administer  the 
duties  of  that  particular  post.  The  newly  elected  Gov- 
ernor of  New  York  has  seen  fit  to  select  as  his  state 
highway  commissioner  a  man  with  no  experience  in  the 
location,  design  or  construction  of  roads,  or  familiarity 
with  the  vital  questions  of  highway  economics  which  are 
becoming  more  pressing  each  year  as  the  volume  of 
vehicular  traffic  becomes  greater.  The  chief  claims  to 
recognition  of  the  incoming  highway  commissioner 
appear  to  lie  in  the  fact  that  he  has  served  as  state  ex- 
cise commissioner,  county  superintendent  of  the  poor 
and  chairman  of  a  county  Republican  committee. 

Shortly  after  his  induction  into  office  Governor  Miller 
issued  a  constructive  message  stressing  the  need  for 
efficiency  and  economy  in  the  administration  of  the 
state's  affairs.  It  is  impossible  for  engineers,  who  are 
concerned  not  with  politics  but  with  getting  the  state's 
highway  system  built  properly  and  without  waste,  to 
reconcile  the  Governor's  words  with  his  acts.  They 
know  that  the  head  of  one  of  the  greatest  state  road- 
building  agencies  of  the  country  should,  first  of  all,  be 
a  technically  trained  man  with  a  thorough  knowledge  of 
the  problems  which  he  will  be  called  upon  to  solve — one 
who  will  not  require  a  protracted  course  of  education, 
depending  in  length  upon  his  own  intelligence  and  desire 
to  learn,  before  he  becomes  in  the  slightest  degree  fa- 
miliar with  the  principles  of  highway  economics,  which, 
rightfully,  he  should  bring  to  his  office. 

We  have  no  grievance  against  Mr.  Sisson,  the  new  ap- 
pointee. But  we  resent  the  Governor's  double-faced 
policy  in  first  pledging  himself  to  businesslike  methods 
in  handling  the  state's  work  and  then  naming  a  layman 
to  a  post  which  demands  engineering  training.  His 
action  is  an  affront  to  the  entire  profession. 

The  highway  commission  is  one  of  the  state's  great- 
est spending  agencies.  During  the  last  decade  many 
millions  have  been  put  into  road  construction  and  main- 
tenence,  some  of  it  good  and  some  of  it  bad.  In  that 
time  here  have  been  no  less  than  six  different  highway 
commissioners,  one  of  whom  died  in  office,  the  others 
replacing  one  another  in  steady  succession.  The  result 
has  been  that  New  York  State  has  had  no  stable  high- 
way policy  and  the  constant  changes  in  administration 
have  naturally  resulted  in  enormous  waste.  Only  a  few 
days  ago  New  York's  Governor  naively  issued  a  "thrift 
proclamation."  Can  he  be  so  lacking  in  a  sense  of  the 
ridiculous  as  to  believe  that  the  sham  of  his  present 
position  is  not  generally  apparent? 

The  proper  administration  of  road-building  in  New 
York  State  is  of  immediate  concern  not  only  to  engi- 
neers but  to  the  great  automobile  and  motor  truck  in- 
terests, and  the  public  at  large.  In  failing  to  place  a 
man  with  engineering  training  at  the  head  of  a  depart- 
ment whose  work  is  distinctly  of  an  engineering  nature 
Governor  Miller  has  broken  faith.  The  days  of  post- 
war extravagance  are  over  and  the  people  are  now 
watching  their  pennies.  In  the  matter  of  the  state's 
road-building  program  the  Governor  may  rest  assured 
that  the  electorate  is  certain  to  demand  an  accounting. 


The  Am.  Soc.  C.  E.  Meeting 

IT  IS  WITH  the  utmost  pleasure  that  we  are  able  to 
record  the  happy  ending  of  last  week's  annual  meet- 
ing of  the  American  Society  of  Civil  Engineers.  There 
were  fears  of  a  storm.  In  fact,  there  was  a  period  of 
theatrical  tension,  but  it  passed  away  happily  and  the 
meeting  concluded  not  only  without  bitterness,  but  in  a 
spirit  of  cordiality.  There  may  still  be  differences  in 
point  of  view,  but  tKey  are  overshadowed  by  the  desire 
on  the  part  of  all  to  achieve  the  best  interests  of  the 
society.  There  is  good  reason  to  hope  that  the  organi- 
zation will  quickly  settled  down  to  its  technical  work. 


Aside  from  this  harmonious  conclusion  of  the  meet- 
ing, the  outstanding  event  was  the  election  of  the  can- 
didates on  the  progressive  ticket.  It  was  generally  ex- 
pected that  the  election  would  be  close.  Moreover,  the 
progressives  feared  that  their  candidates  would  be  de- 
feated, for  they  had  failed  to  muster  the  needed  two- 
thirds  vote  for  the  amendment  and  their  proposal  that 
the  society  enter  the  federation  was  defeated.  But  the 
election  was  not  close  and  the  progressive  candidates 
won  every  place. 

There  is  ground  for  much  speculation  on  the  result. 
It  is  difficult,  for  example,  to  reconcile  the  votes  in  the 
federation  and  on  the  election.  One  of  the  I'easons  for 
the  victory  of  the  progressives  was  probably  their  posses- 
sion of  the  "official"  ticket.  Another  factor  that  had 
very  great  weight  was  the  desire  to  be  rid  of  all  trace 
of  a  regime  of  which  a  certain  individual  at  New  York 
was  commonly  held  to  be  the  embodiment.  The  belief 
that  the  leaders  of  the  group  which  sponsored  the  "nom- 
inations by  declaration"  were  in  sympathy  with  that 
regime  and  would  perpetuate  its  ideas  counted  heavily 
against  the  "declaration"  ticket.  As  a  matter  of  fact, 
we  feel  certain  that  the  great  majority  of  the  backers 
of  the  "declaration"  ticket  are  not  standpatters,  but  do 
favor  a  sound  expansion  of  the  work  of  the  society. 

If  these  statements  be  correct,  if  all  the  progressives 
and  all  but  possibly  a  small  minority  of  the  supporters 
of  the  "declaration"  ticket  are  of  one  mind  on  the  sub- 
ject, it  is  the  society's  duty  to  eliminate  all  vestige  of 
the  influence  of  that  former  regime. 


With  the  close  of  this  annual  meeting  the  society 
sets  its  face  forward.  All  amendments,  both  those  re- 
ported by  committee  and  those  proposed  anew  at  the 
annual  meeting,  will  probably  be  defeated  in  the  letter 
ballot  (as  the  annual  meeting  recommended),  thus  open- 
ing the  way  for  consideration  of  a  broad  and  co-ordi- 
nated revision  of  the  constitution  at  the  annual  conven- 
tion in  Houston  in  April.  With  the  good  feeling  dis- 
played at  New  York,  one  can  safely  look  for  the  same 
spirit  at  Houston — a  spirit  particularly  needed  in  study- 
ing the  society's  fundamental  document. 

Obviously  the  new  board  has  heavy  responsibilities. 

Among  the  first,  is  the  selection  of  a  new  secretary. 
It  must  get  the  society  back  to  work.  It  enters  upon 
these  responsibilities,  we  confidently  believe,  with  gen- 
eral support.  There  is  not  now  victor  and  vanquished — 
but  just  Am.  Soc.  C.  E.  members,  all  united  in  an  earn- 
est desire  to  see  the  society  prosper.  The  fears  once 
expressed  by  conservatives  that  a  "progressive"  board 
of  direction  would  be  a  great  danger  to  the  society  have 
diappeared.  They  were  never  sound  fears,  of  course,  but 
merely  the  "thunder"  of  an  active  campaign.    The  same 
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sanity,  the  same  i-egard  for  the  society's  prestige  that 
has  always  marked  the  action  of  the  board  will  prevail. 


One  further  bit  of  comment  is  called  for — on  the  size 
of  the  vote  for  officers.  A  total  of  7,008  ballots  were 
counted,  representing  80  per  cent  of  the  corporate  mem- 
ber.ship,  which  sets  a  new  record.  When  it  is  considered 
that  among  the  corporate  members  are  about  500  resid- 
ing outside  the  United  States  and  Canada  and  that  only 
a  small  percentage  of  these  voted,  it  is  probable  that  the 
votes  of  85  per  cent  or  more  of  the  eligible  voters  in  the 
United  States  and  Canada  were  recorded. 

This  indicates  an  extraordinary  degree  of  interest.  If 
this  same  interest  or  a  goodly  portion  of  it  could  be 
mobilized  for  the  solid  work  of  the  societj',  great  prog- 
ress could  be  made.  The  vote  was  brought  out  by  inten- 
sive work,  and  past  experience  indicates  that  such  an 
interest  cannot  be  sustained.  Nevertheless,  that  it  has 
been  once  manifested  is  an  indication  of  a  mark  at 
which  the  management  of  the  society  should  aim. 


Is  There  a  Best  System  of  Heavy 
Electrical  Traction 

BETWEEN  ten  and  fifteen  years  ago  electrical  engi- 
neers were  waging  a  verbal  warfare  over  the  rela- 
tive merits  of  direct-  and  alternating-current  for  heavy 
traction.  The  feeling  was  freely  expressed  that 
electrification  might  profitably  wait  until  the  "battle" 
smoke  cleared  away.  The  matter  was  not  simplified  by 
the  fact  that  alternating-current  was  championed  by 
one  of  the  great  electrical  manufacturing  companies, 
direct-current  by  the  other. 

To  obtain  a  proper  perspective  of  the  development  of 
hea\'>'  electric  traction,  still  in  its  infancy  but  covering 
a  period  of  about  thirty-five  years,  it  is  necessary  to 
go  back  to  the  1895  B.  &  0.  tunnel  electrification  in 
Baltimore.  This  was,  of  course,  a  600-volt  direct-cur- 
rent installation,  nothing  else  being  available  at  the 
time.  During  the  following  ten  years  this  and  other 
lighter  applications  of  the  electric  locomotive  demon- 
strated the  possibilities  of  heavj*  electric  traction. 
When  the  New  York  Central  in  1902  found  it  necessary 
to  electrify  its  New  York  Grand  Central  Terminal  the 
well-tried  direct-current  was  adopted,  although  interest 
in  single  phase  had  begun  to  manifest  itself.  The 
proposed  electric  zone  was  not  so  extensive  but  that 
direct-current  promised  reasonable  power-distribution 
efficiency;  moreover,  the  time  available  gave  no  oppor- 
tunity for  experimentation. 

The  New  Haven,  which  planned  to  use  the  Grand 
Central  Terminal,  of  course  had  to  electrify  also.  But 
having  more  time  and  with  a  view  to  ultimate  electric 
operation  to  Boston  the  engineers  of  this  road  were 
attracted  by  the  high  transmission  efficiency  of  the 
single-phase  and  adopted  it. 

Then  began  the  merry  debates  as  to  the  wisdom  of 
the  New  Haven's  choice,  especially  in  view  of  the  neces- 
sity for  developing  equipment  that  would  operate  on 
both  kind.s  of  current.  An  announcement  that  the  sub- 
ject would  be  di.scus.sed  always  brought  out  a  capacity 
house — and  would  do  so  even  today. 

The  discussion  was  based  on  600-volt  direct-current 
as  compared  with  6,000-  to  15,000-volt  alternating-cur-' 
rent.  As  600  volts  is  an  uneconomical  pressure  for 
distribution,  single  pha.se,  by  comparison,  was  veo'  at- 


tractive from  the  power  standpoint,  although  the  pos- 
sible effects  upon  telephone  and  telegraph  circuits  were 
considered  with  some  apprehension.  This  apprehen- 
sion was  well  founded,  but  methods  were  in  due  course 
devised  greatly  to  mitigate  the  inductive  interferences. 
In  the  meantime  direct-current  voltages  higher  than 
600  were  being  tried  and  in  due  course.  In  1912  and 
1913,  the  Butte,  Anaconda  &  Pacific  was  electrified  suc- 
cessfully at  2,400  volts.  This  led  to  the  application  of 
3,000  volts  on  the  Chicago,  Milwaukee  &  St.  Paul,  which 
has  since  been  the  talk  of  the  world  in  heavj'  traction. 

The  New  Haven  gradually  extended  its  single  phase 
and  the  Norfolk  &  Western  put  into  operation  a  single- 
phase  three-phase  scheme,  the  single  phase  from  the 
overhead  being  changed  to  three  phase  on  the  locomo- 
tives by  means  of  a  phase  converter.  This  plan  per- 
mitted the  economical  power  distribution  of  the  one 
with  the  mechanical-power-producing  possibilities  of  the 
other.  The  Pennsylvania  Railroad  is  today  experi- 
menting with  this  tj-pe  of  electric  locomotive  for  pos- 
sible use  on  the  heavj'  grades  in  the  Allegheny  Moun- 
tains. And  straight  single  phase  has  been  very  greatly 
perfected  in  the  past  sixteen  years. 

This  long  introduction  leads  up  to  a  consideration  of 
the  relative  status  of  direct  and  alternating-current 
heav>'  traction  today.  Obviously  it  is  entirely  different 
from  what  it  was  fifteen  years  ago.  The  argument  that 
the  single  phase  alone  permits  the  use  of  an  overhead 
contact  system  no  longer  holds.  The  transmission  ef- 
ficiency of  high-voltage  direct-current  is  good  enough 
for  practical  purposes.  And  the  success  of  automatic 
control  of  even  rotating  apparatus  eliminates  another 
"talking  point"  for  single  phase. 

From  the  power  standpoint  single  phase  has  been  a 
serious  problem  due  to  the  unbalanced  load  which  it 
imposes  upon  the  three-phase  generators  of  the  power 
plant.  To  permit  economical  operation  of  the  latter 
the  use  of  rotating  "phase  balancers"  has  been  intro- 
duced. Furthermore,  the  power  supply  of  this  and 
other  countries  is  tending  toward  a  50-cycle  or  a  60- 
cycle  frequency.  As  single-phase  equipment  must  be 
designed  for  a  lower  frequency,  its  use  will  involve 
rotating  apparatus  at  substations  in  the  form  of  fre- 
quency changers  if  power  is  drawn  from  a  general 
power  source.  These  facts  will  militate  against  wide- 
spread use  of  single  phase.  And  last  but  not  least  the 
freedom  from  inductive  interference  is  a  great  asset 
to  the  direct-current. 

From  the  standpoint  of  over-all  cost,  which  after  all 
will  be  the  ultimate  determining  factor  as  to  system, 
there  are  undoubtedly  some  roads  that  are  still  bt  jt 
fitted  for  single  phase.  Ita  field  would  appear  to  in- 
clude principally  long  lines  with  light  traffic.  The 
single-pha.se  three-phase  is,  of  cour.se,  best  adapted  to 
the  forcing  of  track  to  its  utmost  capacity.  The  gen- 
eral trend,  however,  is  distinctly  toward  direct-current. 
To  be  sure  Sweden  and  Switzerland  are  committed  to 
a  single-phase,  and  Italy  to  a  three-phase  program,  but 
there  are  some  Signs  of  weakening  in  the  alternating- 
current  countries.  France  appears  to  have  swung  over 
within  the  past  year,  while  England  has  come  out  in 
favor  of  1,500-volt  direct-current.  The  success  of  the 
Milwaukee  electrification,  even  with  the  existing  dearth 
of  operating  data  regarding  it,  has  had  great  weight 
with  the  foreign  railway  engineers  and  managers.  And 
the  fear  of  inductive  interference  effects  from  single 
phase  is  a  hit'hlv  potent  influence  in  this  connection. 
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Concrete  Bricks  Made  Without  Forms  on  Commercial  Basis 

Horizontal  Knife  Cuts  from  Concrete  Column  Slice  Which  Vertical  Knives  Divide  Into  Standard  Size — 

100,000  Bricks  Per  Day  Plant  Capacity 


CONCRETE  brick,  made  without  forms,  is  being  pro- 
duced commercially  in  Brooklyn,  N.  Y.,  by  the 
Brooklyn  Crozite  Brick  Corporation.  The  company's 
plant,  which  has  been  in  operation  about  three  months, 
has  a  capacity  with  its  four  brick  machines  of  100,000 
bricks  per  day  of  eight  hours. 

In  general  design  the  brick  machine  is  somewhat 
similar  to  a  bulldozer,  all  parts  being  of  substantial 
and  rigid  construction.  Brieflly,  the  essential  parts  of 
the  machine  are  as  follows:  An  8-ft.  vertical  column 
above  the  machine  and  leading  from  the  mixer,  whose 
cross-section  is  the  width  of  ten  standard-sized  bricks 
and  the  length  of  one  brick;  a  forming  head  upon  which 


Brick  conveyor 


Pallet     ^,  eP^ 
cleaners^^r^ . 


Considerable  experimentation  was  necessary  before 
it  was  found  possible  to  produce  a  concrete  brick  with- 
out forms,  using  the  wet-mix  method.  A  wide  variety  of 
aggregate  was  used  as  well  as  cement  from  various  mills. 
Variation  naturally  occurred  in  the  strength  of  test 
pieces  made  even  with  the  same  aggi'egate  and  cement 
from  the  same  mill,  but  by  varying,  not  more  than  one 
and  one-half  per  cent,  the  amount  of  water  used,  prac- 
tically equal  results  were  secured.  In  the  plant  at 
Brooklyn  the  water  content  in  the  mixture  is  rarely 
varied  more  than  one-half  of  one  per  cent.  Such  a 
variation  depends  upon  the  greater  or  J.ss  amount  of 
fine  material  in  the  S-in.  screened  aggregate.    The  ag- 

Air  condition ir;^  apparatus 
''     for  curing  brick 
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the  column  rests ;  a  table  or  support  carrying  the  pallets 
and  which  moves  up  and  down  so  as  to  bring  the 
pallets  in  contact  with  the  bottom  of  the  forming  head, 
and  again  lowers  them  away  from  the  forming  head 
after  the  brick  has  been  cut;  a  horizontal  knife,  i  in. 
thick,  arranged  to  pass  between  the  bottom  of  the  column 
and  the  top  of  the  forming  head,  thus  cutting  off  a  sec- 
tion of  the  concrete  mass  from  the  bottom  of  the  column 
and  retaining  it  within  the  forming  head;  nine  vertical 
knives,  each  J  in.  thick,  attached  to  the  horizontal  knife 
and  arranged  to  pass  through  the  forming  head,  thus 
dividing  the  concrete  previously  cut  off  by  the  horizontal 
knife  into  ten  brick;  the  mechanical  means  for  feeding 
empty  pallets  to  the  pallet  table,  and  mechanical  means 
for  removing  the  pallets  with  their  loads  of  brick  after 
the  forming  of  the  bricks  in  the  machine  has  been 
completed. 


gregate  is  closely  watched  to  determine  when  a  change 
in  water  content  is  needed. 

The  densification  and  unwatering  of  the  concrete  is 
accomplished  in  the  column  above  the  brick  machine 
through  the  continual  falling  of  newly  mixed  concrete 
in  the  column,  by  the  weight  of  concrete  within  the 
column  and  by  the  sliding  pressure  exerted  upon  the 
mass  cut  from  the  bottom  of  the  column  by  both  the 
horizontal  and  vertical  knives.  As  each  successive  layer 
of  material  is  cut  from  the  bottom  of  the  column  the 
horizontal  knife  is  withdrawn  and  the  mass  in  the 
column  drops  vertically  a  distance  equal  to  the  height 
of  the  forming  head.  This  action  also  has  the  effect  of 
greatly  densifying  the  concrete,  some  of  the  excess 
water  at  the  same  time  being  expelled. 

With  the  forward  and  reverse  motions  of  the  cutting 
and  forming  knives  additional  pressure  is  exerted  upon 
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the  mass  in  the  forming  head,  increasing  the  densifica- 
tion,  as  the  vertical  knives  cut  the  concrete  slice  into 
ten  pieces,  compressing  that  slice  IJ  in.  The  cutting 
also  tends  to  draw  some  of  the  finsr  aggregate  and 
cement  particles  to  the  surface  of  the  brick,  in  a  manner 
similar  to  that  effected  through  the  use  of  trowel  or 
float  in  the  usual  hand-finishing  of  concrete.  This  action 
gives  the  finished  brick  a  stippled  surface. 

As  a  result  of  the  action  of  the  knives  and  the  head 
of  concrete  in  the  column,  the  finished  brick,  though 
saturated  with  water  and  unset,  is  left  upon  the  pallet 
in  such  a  dense  condition  as  to  stand  alone.  This  feature 
overcomes  the  principal  difficulties  which  have  been  pre- 
viously encountered  in  attempts  to  use  wet-mix  concrete 
for  the  manufacture  of  brick,  block,  tile,  and  other 
materials  on  a  commercial  scale. 

The  aim  cf  the  manufacturer  is  to  produce  for  local 
markets  building  materials  which  satisfy  the  specifica- 
tions for  approved  masonry,  contained  in  building  codes 
of  those  cities  in  which  the  manufacturing  plants  are 
located.  Though  the  Brooklyn  plant  is  manufacturing 
at  the  present  time  a  cement-sand  brick,  the  new  brick, 
known  as  "crozite,"  may  therefore  contain  different 
material  such  as — besides  cement  and  water — sand, 
crushed  rock,  screenings,  granulated  slag,  cinders  or 
other  fine  materials  suitable  for  making  concrete  and 
which  will  pass  through  a  8-in.  screen.  Three  factors 
which,  therefore,  determine  the  sort  of  brick  to  be  pro- 
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FIG.   2 — DETAILS  OF  BRICK  MACHINE.  .SHOWING  ESSENTIAL.  PARTS 


duced  in  any  particular  section  are:  H)  availability  of 
sand  or  other  fine  aggregate;  (2)  city  specifications 
covering  approved  masonry;  (3)  the  market  to  be 
served. 

By  carrying  on  a  series  of  tests  of  different  mixes  and 
materials,  it  ha.s  been  found  po.o.sible  to  meet  various 
building  specifications  without  much  further  experimen- 
tation. Thus,  it  is  possible  for  the  manufacturers  in 
Brooklyn  to  meet  the  New  York  specifications  which 
demand  a  brick  with  a  compressive  strength  of  3,000 
lb.  per  sqvare  inch. 

The  Brooklyn  plant  is  local ed  at  the  site  of  a  sand 
pit  of  good  quality  and  pract  ically  inexhaustible  supply. 
One  electric  shovel  handles  the  sand  from  the  bank  to 
a  small  temporary  storage  bin  which  regulates  the  flow 


FIG.  3— BRICK  JIACHINE,  ELEVATOR  ONTO  WHICH  UNSET 

BRICKS   ARE   STACKED   AND   TIER    LIFT   TRUCK 

WHICH  TAKES  THEM  TO  CURING  SHEDS 


of  sand  over  a  belt  conveyor  to  the  screening  and  wash- 
ing plant.  All  material  passing  a  2-in.  screen  is  used. 
Overs  are  at  present  being  spoiled,  though  it  is  the 
intention  of  the  manufac- 
turer to  install  a  crushing 
plant  so  that  there  will  be  no 
waste  of  aggregate.  After 
being  screened  and  washed, 
the  sand  is  diverted  to  one 
of  two  bins — one  being  on 
either  side  of  the  screening 
and  washing  plant.  While 
the  sand  from  one  bin  is 
being  used  for  the  mix,  it  is 
also  being  deposited  in  the 
other  bin,  where  it  is  allowed 
to  drain. 

Washed  sand  from  these 
temporary  storage  bins  is 
elevated  by  bucket  conveyors 
to  hoppers  above  each  of  the 
two  mixers  which  supply  the 
four  brick  machines.  These 
hoppers  are  located  at  about 
the  third  floor  level,  the 
mixers  being  at  the  second 
floor  level,  approximately 
15  ft.  above  the  brick  machines.  Cement  is  also  elevated 
in  the  same  manner  as  the  sand,  from  a  storage  shed 
and  large  bin  to  a  hopper  above  the  mixer.  Both  these 
hoppers  are  fitted  with  cut-off  gates  so  that  the  mixer 
operator  is  able  to  regulate  exactly  the  amount  of  sand 
and  cement  for  any  particular  mix.  Water  for  the  mix 
runs  from  a  small  tank  above  the  mixer.  The  tank  is 
provided  with  an  overflow  pipe  and  is  filled  for  each  mix, 
water  being  shut  off  as  soon  as  the  overflow  begins. 
Thus,  the  amount  of  cement,  sand  and  water  is  auto- 
matically regulated  for  any  particular  mix  according  to 
predetermined  volumetric  ratio."*. 

Mixture  of  the  materials  is  effected  in  a  batch  mixer 
of  21-cu.ft.  capacity,  with  two  sets  of  paddles  operat- 
ing eccentrically  and  in  opposite  directions.     The  mixer 
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FIG.    4— ONE    AISLE   IN   THE 
CURING    SHEDS 


is  cradled  to  discharge 
easily  into  the  chute  al- 
most directly  beneath  it. 
A  complete  cycle  of  mix- 
ing operations  consumes, 
on  the  average,  four 
minutes,  the  actual  mix 
always  being  given  at 
least  one  and  one-half 
minutes.  The  concrete 
is  chuted  from  one  of 
the  two  mixers  to  one 
of  the  vertical  columns 
above  the  brick  ma- 
chines, each  mixer  serv- 
ing two  machines.  Waste 

from  the  brick  machines  and  any  unset,  deformed  bricks 
are  deposited  in  a  steel  bucket  which  is  elevated  from  the 
machine  to  the  mixer,  where  it  discharges  its  load. 

Tn  the  complete  operation  from  the  placing  of  the 
aggregate  in  the  bins  over  the  mixers  until  the  bricks 
are  stacked  in  the  yards  or  shipped  for  use,  materials 
including  the  finished  bricks  and  the  pallets  are  handled 
entirely  mechanically,  the  arrangement  of  mechanical 
devices  being  such  as  to  reduce  to  a  minimum  hand  labor 
required  in  the  process  of  manufacture. 

With  each  stroke  of  the  knife  in  the  brick  machine, 
the  material  deposited  upon  the  pallet  is  divided  into 
ten  bricks.  Each  machine  operates  at  the  rate  of  4,000 
bricks  per  hour.  The  racks  upon  which  the  pallets  with 
their  bricks  are  deposited,  while  the  setting  of  the 
concrete  is  taking  place,  are  inclosed  in  a  suitable  build- 
ing so  as  to  protect  the  material  from  the  weather  and 
undue  drafts,  and  so  that  uniform  results  may  be 
obtained.  Means  have  been  provided  for  supplying  the 
building  containing  the  racks  with  moist  or  humidified 
air  of  any  desired  temperature.  The  temperature  is 
usually  kept  around  80  deg.  F.,  and  the  atmosphere  is 
continuously  kept  at  the  dew  point.  This  arrangement 
has  been  provided ;  first,  for  the  purpose  of  insuring  that 
the  concrete  material  be  in  a  moist  condition  while  set- 
ting and  hardening;  and  second,  for  the  purpose  of 
hastening  the  set  of  the  concrete  and  thus  reducing  the 
time  required  between  the  forming  of  the  bricks  and 
their  removal  from  the  pallets  for  use.  Uusually,  bricks, 
remain  in  the  curing  shed  for  a  period  of  48  hr.  before 
being  delivered  to  the  storage  yard. 

Brick  machines  and  the  handling  devices  at  the 
machines  are  controlled  from  a  central  point  of  the  plant 
by  means  of  compressed  air,  one  operator  being  in 
control  of  four  machines.  The  bricks  on  pallets  are 
conveyed  from  the  machines  to  the  racks  by  means  of 
specially  constructed  storage  battery  cars  which  handle 
pallets  aggregating  500  brick  to  a  load.  Bricks  are 
removed  from  the  racks  after  setting  by  this  same  type 
of  tier-lift  truck. 

After  leaving  the  curing  sheds  the  pallets  with  the 
bricks  upon  them  are  deposited  by  the  tier-lift  trucks 
in  a  tier-lift  elevator.  From  there  they  are  run  on  a 
conveyor  through  a  device  which  separates  the  brick 
from  the  pallet,  cleans  the  pallets  with  revolving  wire 
brushes,  oils  them  and  elevates  them  for  return  to  use 
at  the  brick  machine.  The  bricks  are  further  conveyel 
to  a  stacking  bench  through  belt  conveyor  and  gravity 
rollers  where  they  are*  handled  by  a  compressed  air 
handling  device  onto  industrial  car:,  930  bricks  being 
stacked'  on  each  car. 


The  surface  of  the  storage  yard  is  covered  with  a 
timber  grillage.  Bricks  being  moved  out  into  the  yard 
on  industrial  cars  are  so  stacked  that  the  top  layers 
have  elevations  and  depressions  corresponding  to  this 
grillage  that  covers  the  storage  area.  A  -steam  driven 
gantry  spans  the  storage  yard,  which  it  serves.  It  is 
fitted  with  a  C-grab  whose  bottom  surface  is  so  con- 
structed that  it  dovetails  with  the  grillage  in  the  storage 
area  and  the  open  spaces  left  in  the  top  surface  of  the 
brick  stacks  on  the  industrial  cars.  This  C-grab  is 
slipped  under  a  load  of  930  bricks,  both  to  store  in  the 
yard  and  to  remove  it  from  the  yard  to  auto  trucks  for 
delivery  upon  order. 

As  previously  noted,  materials  used  in  the  manufac- 
ture of  products  by  the  crozier  system,  due  to  their  wide 
and  general  distribution,  are  such  as  to  permit  the  loca- 
tion of  the  manufacturing  plant,  if  desired,  near  to,  or 
immediately  at,  the  market  and  center  of  distribution, 
thus  permitting  a  very  material  saving  in  transporta- 
tion. The  installation  of  mechanical  appliances  and 
labor-saving  equipment  in  the  plant  has  been  carried  out 
in  unusual  detail.  The  expense  of  this  equipment  is 
largely  offset  by  the  fact  that  the  cost  of  coal,  which  is 
Q  big  factor  in  the  production  of  clay  products,  is  prac- 


FIG.    5— PNEUMATIC   STACKERS,   AND   C-GRAB    OPERATED 
BY  THE  GANTRY 

tically  elminated  in  the  manufacture  of  concrete  bricks, 
while  labor  is  reduced  to  a  minimum. 

Various  tests  have  been  made  upon  crozite  products  by 
the  testing  engineer  of  the  company  itself  and  by  repre- 
sentatives of  the  Robt.  W.  Hunt  &  Co.,  The  Lewis 
Institute,  the  Pittsburgh  Testing  Laboratoi-y  and  the 
testing  laboratory  of  the  civil  engineering  department 
of  Columbia  University.  These  tests  indicate  that  cro- 
zite bricks  can  be  made  to  meet  easily  New  York  speci- 
fications, and  they  also  have  indicated  that  the  absorp- 
tion, as  compared  with  clay  brick,  is  quite  low,  from  4 
per  cent  to  10.81  per  cent — dry  weight  percentage — de- 
pending on  the  mix.  This  fact  tends  to  make  them  of 
a  much  higher  fire  resisting  power,  and  less  subject 
to  weathering. 

The  natural  color  of  the  product,  as  in  all  concrete, 
depends  on  the  aggregate  used  and  varies  somewhat  with 
different  aggregate.  For  use  as  face  brick  a  large 
variety  of  different  color  effects  may  be  obtained  by  add- 
ing to  the  aggregate  in  the  mixer  various  mineral  colors. 
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FIG.  6 — GENERAL  VIEW  Oi'  STORAGE  YARD 

The  color  may  be  varied  at  will  to  meet  the  requirements 
of  the  builder  and  architect  and  at  very  small  additional 
cost  of  manufacture.  In  addition  to  this  variation  of 
color  a  process  has  been  worked  out  for  applying  facings 
of  various  materials  to  the  bricks  as  they  are  removed 
from  the  brick  machine  and  while  the  concrete  is  still 
west,  thus  insuring  a  complete  and  proper  bond  between 
the  body  of  the  brick  and  the  facing  layer. 

The  manufacturers  of  crozite  have  found  that  they 
can  very  well  meet  with  their  cement-sand  brick  as 
manufactured  in  Brooklyn,  the  present  price  quotations 
on  clay  products  of  a  similar  nature. 


Better  Freight  Handling  Methods  by 
Mechanical  Equipment 

Important  Economies  Effected  by  Adapting  Exist- 
ing Terminal  Facilities  to  More  Efficient 
Methods  of  Operation 

By  0.  W.  Stiles 

Manager,  Industrial  Transportation   Department,  Lakewood 
Engineering  Co..  Cleveland 

AN  IMPORTANT  lesson  of  the  war,  and  one  still 
L  more  forcibly  brought  to  our  attention  by  the 
recent  congestion  on  the  railroads,  is  the  need  of  better 
terminal  facilities.  Here,  in  the  terminals,  transporta- 
tion charges,  as  an  element  in  the  cost  of  production, 
can  be  reduced  by  the  installation  of  proper  mechanical 
handling  equipment  in  present  plants  with  economies 
that  are  astonishing.     The  recent  congestion   of  the 


terminals  proved  conclusively  that  the  freight  traffic  of 
the  country  is  so  dependent  upon  terminal  facilities 
that  congestion  at  any  one  point  affects  the  entire 
system.  But  how  is  the  difficulty  to  be  remedied? 
Radical  changes  in  our  terminals  are  not  practicable  and 
for  this  reason  the  average  terminal  must  be  subjected 
to  evolutionary  changes. 

Our  railroads  are  recognized  as  the  best  equipped  in 
the  world,  but  they  are  still  using  stations  built  fifty 
years  ago  and  the  methods  of  handling  freight  are  in 
keeping  with  the  stations.  New  freight  stations  involv- 
ing huge  investments  would  be  no  guarantee  of  any 
great  reduction  in  terminal  costs,  which  are  largely  in 
proportion  to  the  number  of  interchange  switching  com- 
binations. While  freight-station  labor  cost  is  relatively 
a  small  item  compared  to  the  total  terminal  expenses, 
mechanical  handling  equipment,  where  installed  in  pres- 
ent terminals  and  freight  stations,  has  shovra  remark- 
able economies. 

A  study  will  determine  if  mechanical  equipment  can 
profitably  meet  the  conditions  and  requirements  of  each 
case.  However,  the  subject  necessitates  a  careful 
analysis  of  the  movements  of  freight:  First,  to  deter- 
mine whether  the  work  can  be  done  more  profitably  by 
mechanical  methods  than  by  hand;  second,  the  amount 
of  saving  possible;  third,  where  this  saving  can  be 
effected;  fourth,  the  amount  of  investment  justified 
by  the  saving;  fifth,  the  best  type  or  combination  of 
types  of  equipment  and  whether  such  equipment  will 
fit  in  with  plans  for  future  development. 

Types    of   Equipment.— Mechanical   handling    equip- 
ment   may    be    divided    into    three    general    classes: 
Portable,  semi-portable,  and  stationary.     The  portable 
consists  of  such  equipment  as  sectional  power  conveyors, 
gravity  carriers  and  chutes,  tiering  machines,  portable 
cranes,  hoists,  loaders  and  unloaders,  lift  trucks,  plat- 
form   trucks,   and   tractors    and    trailers.      The    semi- 
portable   class    includes    most   track   devices,    such    as 
overhead  traveling  cranes,   half-,  full-arch   and   portal 
cranes,  and  industrial  railroads  with  various  types  of 
cars.     The  stationary  class  includes  fixed  cranes,  der- 
ricks, hoists  and  winches,  overhead  monorail  and  telpher 
systems,  gravity  chutes,  built-in  conveyors,  elevators, 
etc.     All  of  these  types  have  their  individual  use,  or 
may  be  combined  or  dove-tailed  to  effect  a  complete 
cycle  of  operation.     The  big  problem   is  the  prompt 
movement  of  freight  to  permit 
new  freight  to  take  its  place 
and   utilize  the  equipment  to 
full    capacity.      This    necessi- 
tates visualizing  the  terminal 
as  a  whole  and  working  out  a 
plan     whereby     freight     pro- 
ceeds   from    source  .  to    desti- 
nation, in  the  shortest  po.ssible 
time,    with    a    minimum     of 
effort,     and     without    conflict 
with  other  freight. 

A  complete  and  efficient 
mechanical  freight  handling 
system  cannot  be  designed  by 
the  average  engineer.  The 
ucce.ss  of  a  system  depends 
upon  many  factors,  and  re- 
i|uires  specialized  knowledge, 
creative  vision,  and  a  knowl- 
u.sT.s  ir.  i-iAi  ct;.\T  edge  of  mechanical  and  elec- 
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trical  engineering,  as  well  as  practical  experience.  With 
the  application  of  such  knowledge  and  experience,  the 
efficiency  of  a  number  of  terminals  and  freight  houses 
has  been  much  increased,  reducing  the  cost  of  operation 
from  25  per  cent  to  75  per  cent,  releasing  a  large  num- 
ber of  men  for  more  productive  work,  and  retiring  the 
investment  in  from  six  to  eighteen  months. 

Economy  of  Tractors. — Frequently  the  installation  of 
one  type  of  equipment  alone  will  accomplish  striking 


189  tons  per  month  per  man  in  1919,  against  85.3 
tons  per  month  per  man  in  1917.  In  March,  1920, 
another  check  showed  67.5  men  handled  17,025  revenue 
tons  at  a  cost  of  79.9c.  per  ton,  an  output  of  225 
tons  per  man  per  month.  With  12.2  men  less  in  1920 
than  in  1917,  almost  three  times  as  many  revenue  tons 
were  handled,  the  cost  still  remained  20c.  per  ton  less, 
and  with  300  per  cent  greater  output  per  man  per  month 
than  in  1917. 

The  Port  of  Charleston,  South  Carolina,  is  utilizing 
the  Army  Supply  Base  as  a  municipal  terminal,  and 
with  the  use  of  electric  storage  battery  tractors  and 
trailers  has  reduced  the  cost  per  ton  of  handling  mis- 
cellaneous freight  from  shipside  into  warehouse  or  cars 
over  50  per  cent,  gi-eatly  reducing  the  number  of  men 
required,  and  permitting  quick  turn-around  of  vessels. 
A  careful  record  of  maintenance,  including  interest, 
depreciation,  repairs  and  current  for  charging  batteries, 
indicated  an  average  cost  of  33c.  per  hour  per  tractor. 

At  one  of  the  small  terminals  of  a  central  Western 
road,  the  use  of  four  tractors  and  Wo  hundred  trailers 
reduced  the  labor  force  from  sixty  to  ten  men,  and  the 
cost  of  freight  handled,  per  ton,  from  64c.  to  34c. 

These  tractors  have  been  in  constant  use  for  from 
five  to  seven  years.  At  this  terminal,  the  freight  house 
facilities,  previous  to  the  introduction  of  mechanical 
equipment,  were  inadequate  to  handle  the  volume  of 
freight  with  hand  trucks.  The  use  of  mechanical 
equipment  made  possible  a  great  increase  in  capacity 


TIER-LIFT  TRACTOR-TRUCK  CUTS  COST  AND  SPEEDS  UP  LOADING  INTO  BOX  CARS 


economies.  At  one  large,  double-deck  terminal  freight 
house  on  a  Middle  Western  road,  an  analysis  of  oper- 
ating conditions  showed  that  during  one  month  in  1917 
eighty  men  handled  a  total  of  6,798  revenue  tons  of 
l.c.l.  freight  through  the  house,  or  approximately  85.3 
tons  per  man,  with  hand  trucks,  at  a  cost  of  99.6c. 
per  ton,  including  supervision.  The  study  also  indicated 
that  the  same  tonnage  could  be  handled  with  electric 
storage  battery  tractors,  trailers  and  hand  trucks,  using 
forty-eight  men,  at  a  cost  of  72c.  per  ton,  including 
supervision. 

A  suggested  plan  was  approved  and  equipment  pur- 
chased and  installed.  A  check  for  the  year  1919  showed 
71.8  men  handled  13,578  revenue  tons  at  a  cost  of  74.2c 
per  ton.  This  included  all  increases  in  wages  granted 
up  to  Jan.  1,  1920.  Compared  with  the  1917  operation 
with  eight  less  men,  6,780  tons  more  freight  were 
handled  monthly,  at  a  decreased  cost  of  25.4c.  per  ton,  or 


on  account  of  lessened  congestion.  This  increase  in 
freight  handling  capacity  was  attained  without  any 
addition  to,  or  enlarging  of  the  existing  freight  house 
or  platform. 

A  recent  study  of  an  important  terminal  at  one  of 
the  Gulf  ports  indicated  that  by  simply  installing  trac- 
tors, trailers  and  lift  trucks,  a  saving  could  be  made  of 
approximately  sixty  thousand  dollars  per  year;  the  cost 
per  ton  of  freight  handled  could  be  reduced  from  61c. 
to  46c. ;  65  men  released  for  other  Work  and  the  invest- 
ment retired  in  a  little  over  one  year's  time.  Another 
study  of  a  small  inland  freight  house  on  the  same  road 
indicated  an  approximate  saving  of  twenty  thousand 
dollars  per  year,  a  reduction  in  cost  of  freight  handled 
of  12c.  per  ton,  release  of  twenty-two  men,  and  retire- 
ment of  the  investment  in  less  than  one  year.  An 
analysis  of  a  large  transfer  station  on  an  Eastern  road 
indicated  a  saving  of  $82,000  per  year,  a  reduction  in 
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cost  of  30c.  per  ton  of  freight  handled,  relecse  of  thirty- 
men  for  productive  work,  and  retirement  of  the  invest- 
ment in  six  months.  These  cases  are  cited  merely  to 
indicate  the  savings  possible  by  the  installation  of  but 
one  type  of  equipment. 

The  motorizing  of  the  Cincinnati  Terminal  resulted 
in  speeding  up  the  dispatch  of  freight;  saved  two  han- 
dlings; decreased  damage  to  freight  in  loading  and  un- 
loading 50  per  cent,  and  saved  several  hundred  thousand 
dollars  per  year. 

It  is  at  present  costing  approximately  $6  per  ton, 
including  cartage,  to  deliver  freight  from  the  outer 
classification  yard  to  point  of  deliver>'  in  New  York. 
Normally,  fifty  thousand  tons  of  freight  are  moved 
daily,  an  item  of  $300,000  per  day.  With  the  same 
methods  and  type  of  equipment  as  installed  in  Cincin- 
nati, the  total  cost  would  not  exceed  $3  per  ton.  Assum- 
ing the  same  daily  tonnage,  this  indicates  an  annual 
saving  of  $45,000,000  per  year. 

The  superiority  of  machinery  over  present  methods 
will  lead  to  its  general  adoption,  resulting  in  time  saved, 
important  economies  and  terminals  in  keeping  with  an 
eflScient  transportation  system. 


Sidewalk  Separation  on  Concrete  Bridge 

IN  THE  new  Millwood  bridge  recently  completed  by 
the  city  of  Spokane  across  the  Spokane  River  a  special 
detail  of  roadway  and  sidewalk  separation  has  been 
adopted.  This  detail  is  shown  in  the  accompanying 
sketch.  The  bridge  is  in  a  country'  district  where  there 
is  little  pedestrian  travel.  The  prospects  for  the  future, 
however,  were  thought  to  be  sufficient  to  warrant  the 
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SIDEWALK   AND   ROADWAY   OF   BRIDGE   CONTINUOUS 
WITH   BREAK   OF  GRADE   AS   SEPARATION 

separation  of  the  slope  of  the  outside  3  ft.  of  the  road- 
way so  as  to  provide  a  place  for  pedestrians  and  also  to 
confine  so  far  as  possible  the  vehicle  traffic  to  the 
middle  15  ft.  This  arrangement  consisted  in  crowning 
the  roadway  for  this  15  ft.  and  breaking  the  grade  over 
the  center  of  the  arch  rib,  from  which  point  the  side- 
walk section  arises  on  a  slope  to  the  balustrade.  The 
middle  slab  and  the  cantilever  slabs  are  each  9  in.  thick 
and  carry  an  asphalt  surface  continuous  from  balustrade 
to  balustrade.  It  is  hoped  that  the  break  in  the  grade 
will  serve  to  keep  vehicles  away  from  the  sidewalk, 
although  in  case  of  necessity  the  absence  of  a  curb  will 
permit  them  to  run  there  for  passing  another  car  or 
wagon  coming  in  the  opposite  direction.  The  work 
was  done  under  the  direction  of  A.  D.  Butler,  city 
engineer,  with  B.  .1.  Garnett  as  bridge  engineer. 


Trent  Activated  Sludge  Plant.  Turlock,  Cal. 

A  Trent  activated-sludge  plant  for  treating  the 
sewage  of  Turlock,  Cal.,  is  being  built  and  is  expected 
to  be  in  u.se  by  Feb.  15.  At  first  it  will  handle  500,000 
gal.  per  day,  but  it  is  designed  for  an  ultimate  capacity 
of  1,000,000  gal.  It  is  similar  to  the  test  plant  at 
Pasadena,  Cal. 


Trend  of  Highway  Development 
— A  Survey 

THIS  IS  THE  TWELFTH  of  a  series  of  staff  articles  on 
the  highicay  situation.  It  deals  ivith  the  rapid  strides 
made  in  Delaivare  in  th^  construction  of  a  hard-surface 
highxvay  system,  of  refinements  in  specifications  for 
concrete  roads,  of  surveys  made  upon  concrete  slabs, 
and  other  studies  ivhich  have  in  mind  a  development  of 
the  best  obtainable  design  for  concrete  roads. 
This  is  the  concluding  article  of  the  series. 

Delaware's  Practice 

DELAWARE  stands  alone  in  highway  practice. 
Committed  by  law  to  the  construction  only  of 
modern  type  surfaces — a  program  that  has  developed 
into  an  almost  exclusive  use  of  concrete — the  state's 
highway  engineers  are  studying  causes  for  concrete 
road  failures  and  are  focusing  their  attention  upon 
refinements  in  design,  construction  methods  and  speci- 
fications in  order  that  the  highest  type  of  concrete  slab 
may  be  secured.  Though  various  other  details  make  the 
position  of  Delaware  unique  and  must  be  discussed  in 
connection  with  Delaware  practice,  the  state's  progress 
in  concrete-road  construction  is  the  outstanding  feature. 
Highway  construction,  financed  by  state  funds  and 
superintended  by  state  engineers,  is  new  in  Delaware. 
The  state  highway  commission  built  its  first  roads  in 
1918.  However,  in  1918,  1919,  and  1920  it  completed 
86  miles  of  concrete,  6.3  miles  of  brick,  and  10  miles  of 
bituminous  macadam  roads,  of  a  total  of  154  miles  con- 
tracted for,  of  which  124  miles  are  of  concrete.  Had 
the  construction  season  of  1920  been  a  favorable  one 
Delaware  would  have  practically  completed  her  trunk 
line  system. 

Concrete  Prevailing  Type 

There  are,  apparently,  at  least  two  good  reasons  why 
Delaware  is  committed  to  the  construction  of  modern- 
type  surfaces.  Delaware  is  a  rural  state,  about  60  per 
cent  of  its  population  living  outside  of  Wilmington, 
the  seat  of  the  du  Pont  industrial  interests,  in  towns 
of  less  than  5,000  population,  or  in  strictly  rural  com- 
munities. Inasmuch  as  the  community  is  largely  agri- 
cultural, has  limited  rail  transportation,  and  is  within 
easy  access  by  motor  truck  of  such  market  centers  as 
Wilmington,  Baltimore,  Washington  and  Philadelphia, 
a  hard-surface  type  was  deemed  expedient  to  care  for 
expected  commercial  truck  traffic.  In  the  construction 
of  the  du  Pont  Highway,  built  with  private  capital, 
a  precedent  for  durable  types  had  been  established. 

In  choosing  concrete  for  almost  all  state  work  several 
factors  entered.  First,  Delaware  has  little  local  com- 
mercial .stone,  depending  upon  foreign  stone  for  almost 
all  state  highway  con.struction.  The  average  materials 
haul  is  100  miles.  Therefore,  even  a  waterbound 
macadam  road  is,  in  Delaware,  an  expensive  type. 
When  con.structjon  first  started  on  the  Delaware  system 
alternate  bids  were  called  for.  Brick,  concrete,  sheet 
asphalt,  penetration  macadam,  and  bituminous  macadam 
were  the  most  popular  types  proposed.  In  the  submis- 
sion of  bids  it  was  discovered  that,  partly  because  of  the 
long  materials  haul,  there  was  little  to  choose  between 
the  various  types.  Inasmuch  as  concrete  wa.s  considered 
highly  from  the  point  of  view  of  durability  it  was 
adopted  as  the  prevailing  type,  even  though  expensive. 
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Having  accepted  concrete  as  a  prevailing  type  prac- 
tically the  entire  personnel  of  the  highway  department 
began  the  development  of  the  most  durable  design.  The 
smallness  of  the  highway  organization  has  induced  a 
noticeable  co-operative  effort.  The  bridge,  construction, 
design,  testing  and  maintenance  divisions,  whose  chiefs 
and  immediate  subordinates  are  in  almost  daily  informal 
conference,  are  pretty  well  informed  as  to  the  studies 
and  investigations  carried  on  and  the  results  obtained 
by  each  other.  The  result  of  the  co-operative  effort  is 
marked. 

The  size  of  the  highway  department  has  also  allowed 
personal  inspection  by  a  representative  of  headquarters 
of  every  highway  project  under  construction.  Prac- 
tically every  job  in  the  state  can  be  reached  by  auto- 
mobile from  the  chief  engineer's  office  within  two  hours. 
The  result  of  this  personal  observation  of  construction 
methods  is  seen  in  the  refinement  of  specifications.  For 
instance,  for  each  1,000  ft.  of  uncured  concrete  the 
contractor  is  now  required  to  keep  at  least  one  man 
whose  entire  time  is  taken  up  in  watering  the  concrete 
during  its  14-day  curing  period.  If  concrete  is  hand- 
finished  the  specifications  require  that  three  men  be 
kept  ahead  of  the  templet,  leveling,  tamping,  etc. 
Another  specification  is  that  the  screed  must  be  a  heavy 
channel  iron  with  at  least  an  8-in.  face.  The  usual 
screed  used  weighs  approximately  450  lb.  and  can,  with 
practice,  easily  be  operated  by  two  men.  All  these 
refinements  in  the  specifications  only  go  to  show  that 
the  engineer  is  endeavoring  to  make  the  specifications  as 
definite  as  possible,  eliminating  all  the  contractor's  risks 
except  those  which  are  basic. 

Various  Practices 

Another  variation  from  the  usual  specifications  is 
that  which  demands  the  use  of  10  per  cent  by  volufne 
of  hydrated  lime  in  all  concrete  mixtures.  Experience 
in  the  use  of  hydrated  lime  has  led  the  Delaware 
engineers  to  conclude  that  not  only  can  the  workability 
of  the  mixture  be  increased,  but  that  the  strength  of  the 
concrete  is  increased  as  well.  Experiments  that  have 
been  carried  on  indicate  the  usual  results — variation 
in  strength  according  to  aggregate  and  also  the  amount 
of  lime  used,  results  with  tho  different  aggregates  al- 
ways being  erratic.  It  is  believed,  however,  that,  after 
experiments  in  the  use  of  lime  have  been  carried  fur- 
ther, local  sands,  not  now  usable,  may  be  utilized  in  state 
highway  work. 

With  the  results  that  have  been  achieved  in  Delaware 
neither  reinforcement  of  slabs  nor  the  use  of  expan- 
sion joints  is  considered  necessary.  Expansion  joints 
were  used  in  some  of  the  earlier  pieces  of  construction, 
though  now  they  are  entirely  omitted.  Now,  at  the  end 
of  each  day's  run,  i-in.  round  iron  rods,  each  4  ft.  long, 
are  imbedded  in  the  green  concrete  and  allowed  to  pro- 
ject so  that  2  ft.  of  the  rod  will  extend  into  the  newer 
slab.  The  rods  are  wrapped  in  tar  paper  or  some 
similar  material  so  that  they  will  slide  after  the  con- 
crete has  set.  Before  each  day's  run  the  inspectors  test 
these  rods  to  see  that  they  are  loose.  It  is  believed  that 
these  rods,  when  placed  so  as  not  to  form  a  rigid  con- 
nection between  slabs,  not  only  prevent  the  slabs  from 
rising  when  temperature  variations  are  great  and  tend 
to  cause  slabs  to  buckle,  but  also  offer  resistance  to 
truck  impact. 

The  highway  department  maintains  a  crack  survey 
which  has  been  termed  the  "post-mortem"  sheet.    Upon 


sheets  of  standard  size  are  placed  the  alignment  and 
profile  of  each  newly  constructed  road.  Descriptions 
and  proportions  of  materials  used,  the  type  of  mixer, 
weather  conditions,  temperature  variations  during  con- 
struction, and  similar  details  are  noted  also  on  the 
sheets.  As  cracks  occur  the  point  of  cracking  is  noted 
on  the  sheet  and  its  station  is  indicated.  The  history 
of  each  crack  is  followed  from  time  to  time  and  the 
engineers  have  in  many  instances  determined  to  their 
satisfaction  causes  of  "the  cracking. 

Delaware  has  adhered  to  a  1 :2 :4  mix  in  all  its  con- 
crete road  work.  Results  secured  so  far  have  been  so 
satisfactory  that  a  change  to  a  richer  mixture  has 
not  yet  been  deemed  necessary.  With  that  mix  it  is 
estimated  that  a  saving  of  $1.50  per  cu.yd.  is  effected 
over  a  1:2:3  mixture.  The  thickness  of  slabs,  when  a 
14-ft.  roadway  width  was  being  used,  was  5  in.  at  the 
sides  and  7  in.  in  the  center.  With  16  and  18  ft.  now 
as  standard  widths,  the  thickness  has  been  increased  to 
6  in.  at  the  sides  and  8  in.  in  the  center. 

Though  among  the  youngest  of  the  highway  organiza- 
tions Delaware  has  conceived  what  are  considered  broad 
principles  upon  which  a  modem  highway  system  should 
be  constructed.  For  instance,  main  trunk  lines  pass 
outside  centers  of  population  wherever  it  is  possible  to 
make  them  do  so.  Thus  through  traffic  never  interferes 
with  local  traffic  in  congested  town  streets.  Straight 
alignment,  flat  curves  and  low  gradients  and  wide  rights 
of  way — never  less  than  60  ft. — are  other  principles 
to  which  the  department  adheres.  As  the  highest  point 
in  the  two  southern  counties  of  the  state  is  65  ft.  above 
sea  level,  and  as  it  is  not  necessary  to  follow  section 
lines  in  new  construction,  these  principles  can  be 
adhered  to  with  regularity. 

Boulevard  Corporation  Roads 

Prior  to  1917,  when  the  Delaware  General  Assembly 
enacted  a  law  establishing  a  state  highway  department, 
road  construction  was  confined  to  that  undertaken  by  the 
three  counties  of  the  state,  and  to  those  constructed 
through  private  means.  During  the  1911  session  of  the 
assembly,  there  was  passed  a  law  known  as  the 
boulevard  corporation  act,  the  two  main  features  of 
the  act  being  the  authorization  of  corporations  com- 
posed of  private  citizens  to  construct  a  state  road,  and 
provision  that  after  the  road  was  constructed,  or  any 
section  of  it  exceeding  10  miles,  it  should  be  conveyed  to 
the  state  free  of  cost,  for  the  state  to  maintain. 

Pursuant  to  this  act  the  du  Pont  Boulevard  Corpora- 
tion was  formed,  them  ain  incorporator  being  General 
T.  Coleman  du  Pont.  Various  surveys  were  made  in  all 
the  counties  with  a  view  to  finding  the  best  place  for 
making  a  beginning  of  a  north  and  south  state  trunk 
line.  From  the  creation  of  that  corporation  until  the 
state  began  constructing  roads  work  was  done,  inter- 
mittently, on  a  road  extending  north  from  the  Maryland 
border  toward  Dover.  When  the  state  highway  com- 
mission began  functioning  approximately  28  miles  of 
14-ft.  concrete  pavement  on  this  route  was  completed 
and  had  been  conveyed  to  the  state  for  maintenance. 
That  road  has  been  extended  until  there  is  practically 
a  hardsurfaced  trunk  line  extending  from  the  north  to 
the  south  of  the  state.  General  du  Pont  contributing  the 
funds  for  the  construction  of  this  highway  up  to  a  cost 
of  $44,000  per  mile,  the  state  paying  any  costs  in  excess 
of  that  figure. 

Money  for  the  construction  of  roads  in  Delaware  by 
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the  state  is  provided  from  the  receipts  of  automobile 
taxes  and  from  the  state  income  tax  in  excess  of  $250,- 
000.  During  the  war  there  was  some  money  available 
from  the  state  income  tax,  but  since  the  war  the  receipts 
have  failed  to  exceed  $250,000.  From  these  receipts  the 
state  must  set  aside  $250  per  mile  for  the  maintenance 
of  roads  already  taken  over.  Expenses  of  administra- 
tion of  the  state  highway  department  are  then  budgeted 
and  the  remaining  money  is  available  for  construction 
purposes.  During  1917  approximately  $84,000  came 
from  the  automobile  tax  fund.  In  1918  this  increased 
to  $232,000,  in  1919  to  $286,000  and  in  1920  up  to  Dec.  1, 
$330,000.  In  the  past  this  money  has  been  used  to 
finance  bond  issues,  so  far  $2,100,000  of  forty-year 
sinking  fund  bonds  having  been  sold  and  $500,000  more 
in  bonds  advertised.  Thus  the  state  is  allowed  to  pro- 
ceed on  a  much  larger  construction  scale  than  were  it  to 
use  the  automobile  funds  available  only  from  year  to 
year.  With  these  funds  the  state  has  reconstructed  a 
portion  of  the  Philadelphia  Pike  ju.st  out  of  Wilmington, 
expending  more  than  half  a  million  dollars  on  approx- 
imately six  miles;  and  has  built  a  portion  of  a  second 
north  and  south  trunk  line  from  Dover  and  to  the  west 
of  what  is  called  the  du  Pont  road. 

Delaware  has  undertaken  no  specific  mileage  to  build 
in  order  to  get  a  state  highway  system.  Roads  requir- 
ing construction  are  built  and  as  constructed  are  added 
to  the  system,  which  now  includes  approximately  300 
miles  of  highway.  Highways  constructed  also  by  state 
aid  are,  when  completed,  added  to  the  system,  though 
part  of  the  maintenance  cost  is  paid  by  the  county  in 
which  the  roads  are  located.  Most  of  these  state-aid 
roads  are  east  and  west  laterals  and  often  of  a 
bituminous  type.  The  sum  of  $300,000  per  year  is 
available  for  division  among  the  three  counties  on  state 
aid  work.  In  order  to  participate  in  state  aid  all 
three  counties  have  issued  bonds.  In  1917  Sussex 
County  authorized  the  issuance  of  $1,000,000  in  bonds, 
in  1919  Newcastle  the  issuance  of  $700,000,  and  last 
year  Kent  authorized  a  $1,000,000  bond  issue. 

The  geographical  character  of  Delaware  makes  its 
trunk  line  highway  system  one  'of  north  and  south 
routes.  Tapping  the  agricultural  districts  of  the  state 
and  making  easily  available  market  centers  has  been 
the  chief  business  of  the  State  Highway  Department. 
Believing  a  concrete  road  to  be  the  best  type  of  modern 
construction  and  believing  that  a  better  slab  may  be 
secured  through  .study  and  investigation,  Delaware's 
"family"  of  state  highway  engineers  bid  fair  not  only 
to  popularize  the  motor  truck  on  the  farm  but  to  add 
much  in  research  upon  concrete  highway  construction. 

Garbage  Quality  Reflects  Thrift  Tendency 

Observations  made  to  determine  the  tonnage  and 
nature  of  the  refuse  collected  and  delivered  to  the 
garbage  destructor  in  San  Francisco,  according  to  a 
report  by  M.  M.  O'.Shaughne.s.sy,  city  engineer,  show 
that  the  city's  garbage  has  decreased  from  510  tons  a 
day  in  1915  to  380  to  400  tons  per  day  at  the  present 
time.  This  decrease  is  ascribed  to  two  causes,  the 
increased  value  of  paper,  rags,  etc.,  and  the  consequent 
activity  of  junk  men,  and  to  the  increasing  practice  of 
economy  in  the  household.  Analyses  made  of  the 
garbage  at  various  times  show  the  following  contents: 
combu.stible,  20  to  25  per  cent;  moisture,  45  to  50  per 
cent;  ashes  and  incombustible,  25  to  36  per  cent;  all 
percentages  being  by  weight. 


The  Cement  Manufacturers  Before  the 
Lockwood  Committee 

AS  PREVIOUSLY  recorded  in  this  journal,  a  New 
l\.  York  legislative  committee  has  for  some  months 
been  investigating  the  building  industry  of  New  York 
City.  At  the  end  of  December  it  quizzed  a  number  of 
eastern  cement  manufacturers  in  the  endeavor  to  show 
that  they  control  closely  the  distribution  of  cement  and 
use  that  control  as  an  element  in  fixing  prices.  The  ques- 
tioning was  so  conducted  as  to  convey  the  impression 
that  there  was  a  strong  case  against  the  manufacturers. 
In  fact,  Engineering  News-Record,  in  its  issue  of  Jan.  6. 
p.  46,  conveyed  the  same  impression,  the  report  there 
printed  being  prepared  from  a  summary  of  the  pro- 
ceedings. The  testimony  now  being  available  in  full,  a 
conclusion  as  to  what  was  shown  can  be  drawn. 

Such  examination  leads  to  the  conviction  that,  so  far 
as  this  testimony  goes,  the  case  must  be  adjudged,  "not 
proven." 

It  will  be  well  to  understand,  first,  the  character  of 
the  proceedings.  The  investigation  consisted  solely  in 
the  questioning  of  subpoenaed  witnes.ses  by  the  counsel 
of  the  committee.  That  was  all.  Testimony  was  not 
taken  under  court  rules  of  evidence.  Witnesses  were  not 
allowed  counsel ;  consequently  there  was  no  cross-exami- 
nation to  clarify  the  testimony  or  to  show  that  it  meant 
something  different  than  was  disclosed  under  the  direct 
questioning.  Counsel  for  the  committee,  Samuel  Unter- 
myer,  a  vei"y  sharp  inquisitor,  in  trying  to  make  a  case 
against  the  witnesses  asked  only  such  questions  and 
permitted  such  statements  as  would  help  to  build  up 
his  case. 

"Specific  Job"  Deliveries 

His  chief  point  of  attack,  in  endeavoring  to  prove 
control  and  price  fixing,  was  on  the  practice  on  "specific 
job  contracts."  These  are  contracts  by  which  the  manu- 
facturer guarantees  to  supply  a  dealer  at  a  definite 
price  all  the  cement  required  for  a  specific  job  which 
will  require  shipments  beyond  a  15-day  period.  Mr. 
Untermyer  endeavored  to  show  that  under  these  con- 
tracts if  a  dealer  received  and  paid  for  cement  in  excess 
of  the  job's  requirements,  he  would  have  to  return  the 
excess  cement.  It  was  clearly  proved,  however,  that 
this  could  not  be  the  case,  first,  because  under  the  cement 
manufacturers'  practice  excess  cement  is  not  shipped  to 
jobs,  and,  second,  because  on  these  contracts  cement  is 
not  paid  for  when  ordered  but  only  upon  shipment. 

The  purpose  of  the  "specific  job  contract"  is  to  allow 
a  contractor  to  bid  on  a  job  with  assurance  that  the 
co.st  of  his  cement  will  not  increase,  even  if  the  job 
last  one  or  two  years.  The  benefit  accrues  also  to  the 
engineer  and  the  owner,  for  without  the  "specific  job 
contract"  the  former  could  not  estimate  with  certainty 
cement  costs  on  jobs,  nor  could  the  owner  know  in  ad- 
vance his  probable  investment.  If  under  such  a  cm- 
tract  a  dealer  could  get  more  cement  than  was  required 
for  the  job  covered,  he  would,  in  case  the  price  went  up, 
he  able  to  get  (dement  for  general  sale  below  the  market 
price,  thus  taking  advantage  of  the  practice  established 
for  the  purpose  of  stabilizing  construction.  On  the 
other  hand,  if  the  market  price  should  drop  and  the  de- 
mand be  slack  the  dealer  would  refuse  to  take  the 
exces.s  cement  and  possibly  leave  the  manufacturer  with 
a  large  stock  which  he  had  been  reserving  for  this  and 
for  similarly  cancelled  options. 

To  prevent  such  over-ordering  nineteen  eastern  manu- 
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facturers  are  operating  the  Cement  Manufacturers'  Pro- 
tective Association,  which  distributes  to  its  members  a 
record  of  all  "specific  job  contracts"  that  have  been 
closed,  and  which,  on  demand  of  members,  sends  inspec- 
tors to  these  jobs  to  determine  and  repoi-t  on  the  quan- 
tity of  cement  needed.  In  this  way,  only  the  amount  of 
cement  needed  is  shipped,  the  contract  allowing  cancel- 
lation of  excess  amounts. 

Mr.  Untermyer  tried  also  to  show  close  control  by 
questions  designed  to  indicate  that  for  general  sale, 
called  "warehousing"  in  the  cement  trade,  a  dealer  could 
contract  only  for  the  amount  of  cement  that  a  manufac- 
turer could  ship  him  in  15  days,  even  though  the  dealer 
would  pay  for  all  the  cement  he  could  get.  The  testi- 
mony of  the  only  manufacturer  quizzed  on  this  point  did 
indicate  such  to  be  the  practice.  In  fact,  though,  a  dealer 
can,  from  some  companies  at  least,  contract  for  cement 
for  warehousing  over  a  period  longer  than  15  days,  but 
the  companies  will  guarantee  the  price  for  only  15  days. 
Moreover,  depending  on  the  usual  manufacturers'  pre- 
caution of  seeing  that  all  his  customers  are  supplied  and 
of  not  allowing  one  or  two  men  to  "hog"  his  output,  the 
dealer  can  secure  as  much  cement  as  he  wishes.  The 
testimony  brought  out  that  information  is  not  ex- 
changed regarding  cement  sold  for  warehousing,  so  that 
a  dealer  can  buy  large  supplies  simultaneously  from 
several  companies. 

Statistics  exchanged  by  the  companies  regarding 
stocks  of  clinker  and  cement  on  hand  and  amount  of 
cement  shipped  were  attacked  as  a  means  of  controlling 
production.  This  was  admitted  by  a  manufacturer  who 
said  that  they  "assisted  in  preventing  overproduction," 
but  he  maintained  that  the  information  was  necessary 
for  the  intelligent  direction  of  his  business. 

Prices 

On  the  matter  of  prices,  there  was  sharp  questioning 
in  an  endeavor  to  prove  collusive  price  fixing,  but  this 
line  of  examination  failed  to  produce  any  supporting 
evidence.  It  was  admitted  by  manufacturers  that  prices 
quoted  by  competing  companies  were  never  apart  except 
for  a  few  days  at  a  time,  but  this,  it  was  maintained, 
was  normal  in  the  marketing  of  a  standardized  product. 

Also,  there  was  endeavor  to  create  the  impression  that 
the  large  size  of  some  of  the  companies  enabled  them 
to  control  the  market  and  that  the  profits  have  been 
large.  One  of  the  big  companies  declared  last  year 
a  50-per  cent  stock  dividend  on  its  common  stock,  and 
another — a  25  per  cent  stock  dividend,  but,  against  the 
wishes  of  the  committee's  counsel,  the  president  of  the 
first  company  slipped  in  the  statement  that  his  common 
stock  had  not  paid  a  dividend  for  ten  years. 

Costs  of  cement,  in  relation  to  the  manufacturer's 
selling  price,  received  some  consideration,  but  the  result- 
ing testimony  was  so  confused  as  to  allow  no  intelligible 
conclusion  to  be  drawn. 

The  practice  of  charging,  on  direct  sales  to  contrac- 
tors, 10c.  per  barrel  more  than  to  dealers,  to  which  con- 
tractors have  so  often  objected,  was  barely  touched 
upon,  and  nothing  informative  brought  out. 

The  inquiry  as  a  whole  may  be  summarized  as  follows : 

It  was  unfair  in  its  methods  and  failed  to  substan- 
tiate what  the  counsel  for  the  committee  endeavored  to 
show — unfair  control  and  price  fixing.  It  did,  however, 
give  general  publicity  to  the  system  of  marketing 
cement,  but  the  newspaper  summaries  conveyed  to  the 
public  not  what  the  testimony  showed  but  what  the 
counsel  for  the  committee  hoped  that  it  would  show. 


Precast  Slabs  vs.  Monolithic  Concrete 
for  Repairing  Paved  Roads 

MINOR  repairs  to  concrete  pavements  on  the  state 
highway  system  in  California  are  now  made  by 
two  methods,  one  or  the  other  being  chosen  according 
to  conditions.  These  are  (1)  casting  new  concrete  in 
place,  or  (2)  using  one  or  more  precast  slabs,  li  x  3  ft. 
in  size  and  6  in.  thick.  This  standardization  of  practice 
came  after  experiment  with  various  methods,  including 
use  cf  the  cement  gun,  making  and  keeping  in  stock 
slabs  of  various  sizes,  and  divers  means  of  securing  a 
compact  foundation  beneath  the  point  of  repair  and  of 
making  joint  between  slab  and  pavement. 

The  chief  disadvantage  of  casting  a  patch  in  place 
is  that,  after  repair,  traific  must  be  kept  off  it  for  ten 
days.  With  the  precast  slabs,  on  the  other  hand,  the 
fundamental  disadvantage  is  the  difficulty  of  getting 
them  cet  so  they  will  maintain  the  continuity  of  the 
pavement  surface  under  heavy  traffic.  For  small  patches, 
particularly  where  inconvenience  results  from  diverting 
traffic  around  the  repair,  the  precast  slabs  are  pre- 
ferred. On  less  traveled  roads,  and  where  the  area  to 
be  patched  is  of  considerable  extent,  a  small  mixer  is 
usually  taken  to  the  job  and  the  concrete  poured  in 
place.  Where  the  latter  method  can  be  used,  less  time 
is  required  for  preparing  the  foundation  and  the  edges, 
highway  officials  point  out.  The  shape  of  the  patch  is 
purposely  left  more  or  less  irregular  to  give  a  better 
bond.  On  the  whole,  the  monolithic  patch  is  often 
easier  to  put  in,  and  highway  officials  consider  it  cheaper 
and  less  likely  to  give  trouble. 

The  use  of  precast  slabs  was  begun  several  years  ago ; 
at  first  an  attempt  was  made  to  stock  sizes  from  1  ft. 
to  about  6  ft.  long  and  of  various  widths.  The  large 
slabs  were  discontinued  because  of  the  difficulty  of  plac- 
ing them.  Getting  them  into  place  was  slow  work  and, 
because  of  their  weight,  it  was  most  impossible  to  bed 
them  in  mortar  or  sand  satisfactorily.  The  larger  the 
slab,  highway  officials  point  out,  the  less  the  likelihood 
of  an  even  distribution  cf  stress  over  its  entire  base 
and  hence  the  greater  the  danger  of  breaking  under 
traffic. 

No  limit  has  been  set  on  the  maximum  area  that  can 
be  effectively  patched  with  the  smaller  slabs.  A  score 
or  more  of  the  14  x  3  ft.  slabs  are  sometimes  set  with 
their  edges  in  contact.  Either  asphalt  or  grout  is  used 
to  fill  the  joints  between  slab  and  pavement.  With 
the  grout  a  better  bond  could  be  made,  but  it  takes  time 
to  set.  The  danger  with  the  asphalt  is  that  it  may 
heat  and,  if  the  foundation  becomes  uneven,  permit 
the  slab  to  tilt  under  hea\'y  traffic.  The  slabs  are  made 
with  a  1:2:4:  mix;  heavy  wires  are  imbedded  with 
loops  protruding  for  convenience  in  handling. 


South  Carolina's  Highway  Program 

More  than  $6,500,000  worth  of  highways  are  now 
under  construction  in  South  Carolina,  according  to  fig- 
ures compiled  by  Charles  H.  Moorefield,  state  highway 
engineer.  This  work  embraces  39  project:s,  all  under 
way  with  about  one-third  of  the  work  completed.  In 
addition  to  the  highways  now  being  constructed  ap- 
proximately $200,000  worth  of  roads  are  now  being 
advertised,  and  bids  will  be  received  on  these  during 
the  next  month  or  two.  All  but  15  of  the  305  miles 
under  construction  are  top-soil,  gravel  and  clay  roads. 
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Interstate  Water  Conflicts  and  Possible  Solution 

Complete  UtUization  by  Large  Projects  for  Irrigation  and  Power  Depends  on  Engineering  and  Legal 
Co-operation  of  States  Involved— Possibility  of  Interstate  Compacts 

By  R.  I.  Meeker 

Irrigation  Engineer,   Denver.  CoL 


1EGAL  and  engineering  co-operative  study  of  the 
-^physical  conditions,  potential  water  needs  and  rela- 
tion of  the  various  parts  of  a  river  basin,  recognition 
of  the  general  low  efficiency  under  which  water  is 
applied  for  irrigation,  more  thorough  investigation  of 
the  relation  and  magnitude  of  return  flow  water  from 
irrigation,  and  appropriate  legislative  action  by  agree- 
ments or  compacts  among  the  states  involved  are  some 
of  the  principal  factors  entering  into  the  effective  set- 
tlement of  interstate  water  conflicts  or  determination 
of  water  utilization. 

Fundamentally  tAvo  forces  have  been  contending  in 
the  development  of  water  supply  in  large  river  basins 
of  the  semi-arid  West;  physical  conditions  and  divided 
authority.  States  are  made  up  of  arbitrary  political 
divisions  of  river  basins,  and,  since  each  state  controls 
and  administers  its  water  supply,  utilization  of  water 
for  irrigation  and  power  has  progressed  independently 
in  each  state  on  long  river  systems.  Through  co-opera- 
tive efforts  there  are  a  few  exceptions. 

Physical  conditions  of  river  flow  and  relation  of  ir- 
rigable areas  to  storage  sites  are  antagonistic  to  divided 
authority  when  complete  utilization  is  attempted.  The 
final  control  of  western  rivers  requires  efficient  storage 
capacity.  Reservoir  sites  for  such  control  must  be 
developed  according  to  physical  location  or  opportunity, 
which  may  be  .n  other  states  hundreds  of  miles  away 
from  the  point  of  water  utilization.  Conversely,  large 
reservoir  sites  constructed  in  a  lower  state  depend 
largely  on  the  run-off  of  upper  states. 

A  period  in  the  western  United  States  has  been 
reached  where  future  irrigation  and  power  develop- 
ment must  depend  largely  on  water  equalization  and 
regulation  through  the  construction  of  reservoirs.  Since 
river  flow  is  now  administered  under  divided  authority, 
some  legal  adjustment  of  state  water  laws  and  appor- 
tionment of  state  waters  must  be  reached  as  a  sound 
basis  for  future  construction  and  use. 

The  pressing  water  needs  of  the  future  and  the  spectre 
of  interstate  litigation  are  commencing  to  awaken  think- 
ers among  engineers,  attorneys  and  state  and  federal 
officials  to  the  necessity  of  studying  river  basins  re- 
gardless of  state  lines,  and  evolving  some  economic, 
legal  and  equitable  interstate  plan  of  development  and 
administration  that  will  permit  of  the  widest  use  in 
each  state,  and  yet  assure  and  leave  undisturbed  the 
existing  vested  rights.  On  several  western  streams 
plans  are  now  crystallizing  for  large  storage,  irrigation 
and  power  projects  whose  effect  upon  a  river  system  is 
so  great  as  to  compel  study  of  their  relation,  both 
physical  and  legal,  for  hundreds  of  miles.  Consequently, 
complete  utilization  may  rest  on  interstate  study  and 
co-operation. 

Especial  reference  is  made  to  the  proposed  construc- 
tive and  comprehensive  plan  of  development  of  the  Colo- 
rado River  and  its  tributarien  by  the  League  of  the 
Southwest.  Roughly,  this  plan  contemplate.i  the  pooling 
of  water  supply  by  the  seven  interested  states — Wyo- 
ming, Colorado,   Utah,   New   Mexico.   Arizona,   Nevada 


and  California — through  engineering  investigation  and 
study  and  the  formation  of  a  program  that  will  provide 
flood  control  for  the  lower  river  and  the  widest  use  for 
irrigation  and  power  in  both  the  upper  and  lower  por- 
tions of  the  Colorado  Basin.  Sixteen  million  acre-feet  of 
water  annually  and  more  than  5,000,000  acres  of  land, 
of  which  2,000,000  acres  are  now  irrigated,  are  included 
in  the  plan.  Storage  reservoir  sites  of  as  much  as 
25,000,000  acre-ft.  capacity  are  being  investigated,  and 
hydro-electric  possibilities  of  2,000,000  hp.  are  being 
discussed.  The  State  of  Washington  has  expended 
$100,000  in  studying  the  irrigation  possibilities  of  the 
Columbia  River  Basin,  dependent  upon  water  supplies 
from  Montana,  Idaho  and  Washington,  for  a  project  of 
1,750,000  acres  at  an  estimated  cost  of  $300,000,000. 
Contrast  these  projects  with  those  originating  earlier 
than  1910. 

Prior  to  the  passage  of  the  Reclamation  Act  in  1902, 
irrigation  projects  were  small  and  were  generally  con- 
fined within  a  single  state.  Today  even  when  private 
and  Federal  Reclamation  projects  do  not  cross  state 
lines  they  are  nevertheless  interstate  in  character  be- 
cause of  the  heavy  water  demand  they  impose,  and  the 
far-reaching  effect  that  demand  may  have  for  hundreds 
of  miles  up  or  down  a  river.  Projects  of  tha  future 
involve  extensive  control  by  reservoirs,  the  position  and 
relation  of  which  on  a  stream  will  be  thoroughly  inter- 
state in  character. 

By  reason  of  its  high  and  extensive  mountain  system 
Colorado  is  the  radiating  source  of  four  major  river 
systems:  the  Platte,  Arkansas,  Rio  Grande  and  Colorado. 
Wyoming  and  New  Mexico  occupy  similar  positions  with 
reference  to  interstate  waters,  being  the  source  of  four 
river  basins  each. 

Colorado's  strategic  position  in  water  supply,  how- 
ever, has  its  obligations  fas  witnessed  by  interstate 
water  suits),  since  the  four  above-mentioned  rivers 
traverse  nine  states,  and  one  of  them  impinges  on  the 
Republic  of  Mexico,  in  all  of  which  irrigation  is  prac- 
ticed. Some  Colorado  interstate  problems  will,  there- 
fore, be  touched  upon  as  typical  of  conditions  in  the 
West  generally  and  illustrative  of  the  need  of  a  better 
solution  of  interstate  water  conflicts  than  litigation. 

A  review  of  interstate  water  litigation  discloses  that 
during  the  past  26  years  six  interstate  suits  have  been 
Irought  against  Colorado,  or  Colorado  ditches,  on  four 
river  systems.  Arranged  in  order  of  occurrence  they 
are: 


COLORADO  INTEnSTATE  WATER  SUITS 


Ptrram  and  9tBl« 
ArVnn  a-  Kivcr   . 
I<»:i«»»-ColonKlo 
I.arnmie  Kivcr, .  ,  . 
Wyoming-Colorado 


ArVan**!  River 
Kan^vColorado. . 
Arl<ani.««  Hivor 
Kan'an-Colorado 
f milh  Platte        . 
N»brajk»-<"/iloraHo 


Datr  of 
Suit  Court 

1901     U.S.  Supreme 

1910     U.  S.  Supremo 


1914  V.  8.   1  iHrict 

1915  I'  8.  Circuit 
1917  U.S.  Supreme 
1910  V.S.  Dlitrirt 

1916  V.  8.  Dfsirict 

1917  U.S.  District 


Rcmarku 
Insufficient  injury  nhown  by  Kanua 

di  mwnl  wittioul  pri-uclit-i.  1907 
\o  decree  to  date;  rearRucd  at  ro- 

■  lueat     of    V.     H      Reclaniatioa 

Bervice 
Decided  advernely  to  Colorado. 
Decided  adverely  to  Colorado. 
Appealed;  rodecinion  (odate. 
Settled  by  eompromi.4e  in  1916. 

No  deciaion  to  dat«. 

No  decisioD  to  dat«. 
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Other  conflicts  loom  on  the  horizon,  of  which  one  is 
on  the  La  Plata  River  (a  small  tributary  of  the  San 
Juan),  between  Colorado  and  New  Mexico.  Latent  con- 
flicts exist  on  the  Rio  Grande  and  North  Platte  River, 
and  potential  or  prospective  problems  on  the  Colorado 
and  its  principal  tributaries.  Litigation  of  18  years' 
standing  has  not  resulted  in  a  solution  of  these  vexing 
problems. 

Important  questions  of  water  conflict  have  arisen  and 
will  continue  to  arise  in  the  future  in  other  states.  Un- 
less legal  co-operation  between  various  states  is  had 
on  interstate  rivers,  the  17  states  where  irrigation  is 
essential  to  successful  agriculture  will  witness  much 
litigation  in  the  future.  Continued  development  of 
interstate  streams  is  inevitable.  A  possible  solution,  or 
a  step  in  that  direction,  is  one  of  mutual  compacts  or 
treaties  between  the  states  involved,  based  upon  a  thor- 
ough engineering  investigation  of  the  physical  facts  of 
water  and  land  relationship  and  economic  use  supported 
by  legal  advice  and  legislative  assistance.  Thorough 
examination  and  analysis  of  the  underlying  physical 
facts  which  largely  control  the  use  of  water  in  river 
basins,  if  properly  disseminated  among  water  users,  will 
go  a  long  way  toward  wiping  out  popular  fallacies,  local 
antagonisms  and  misunderstandings  which  surround 
water  rights. 

Interstate  Water  Problems 

A  brief  reference  is  here  made  to  some  specific  inter- 
state water  problems  observed  by  the  writer  in  his 
professional  practice. 

State-Line  Ditches  —  Administrative  problems  on 
state-line  ditches  (canals  crossing  state  lines)  are  seri- 
ous because  such  canals  are  virtually  outlaw  canals.  A 
concrete  example  is  that  of  the  Mitchell  Canal  from  the 
North  Platte  River  which  diverts  water  one-half  mile 
west  of  the  Nebraska- Wyoming  line  and  furnishes  water 
for  the  irrigation  of  land  in  Nebraska.  The  State  of 
Wyoming  has  no  particular  interest  in  the  control  of 
this  canal  because  the  water  is  utilized  in  Nebraska, 
and  the  headgate  lies  below  all  headgates  in  Wyoming. 
Water  officials  of  Nebraska  cannot  regulate  the  head- 
gate  because  it  lies  in  an  adjacent  state;  hence,  this 
canal  diverts  water  at  its  own  pleasure  regardless  of 
prior  rights  in  Nebraska.  Many  state  lines  have  one 
or  more  of  these  canals.  The  Republican  River  inter- 
state water  suit  was  caused  by  a  state  line  ditch.  Two 
such  ditches  divert  water  from  the  La  Plata  River  in 
Colorado  for  use  in  New  Mexico.  The  two  main  canals 
of  the  North  Platte  project  are  of  the  interstate  type. 

Intel-state  Reservoirs — Large  reservoirs  have  been 
constructed  in  an  upper  state  to  supply  lands  in  a  lower 
state,  involving  the  use  of  a  river  channel  as  a  conduit 
for  hundreds  of  miles.  An  example  of  a  reservoir  in 
an  upper  state  largely  operated  for  the  benefit  of  lands 
in  the  lower  state  is  the  Pathfinder  reservoir  (1,170,000 
acre-ft.  capacity)  on  the  North  Platte  River,  Wyoming, 
the  water  of  which  is  used  chiefly  in  Nebraska,  on  the 
North  Platte  Project,  extending  as  far  east  as  Kearney, 
a  distance  of  500  miles.  The  Jackson  Lake  reservoir 
in  western  Wyoming  supplies  Idaho  lands  along  the 
Snake   River   with   stored   water. 

The  utilization  of  large  reservoirs  in  lower  states 
demanding  a  satisfactory  water  supply  from  an  upper 
state  is  interstate  in  character.  Suet  a  reservoir  in  the 
lower  state  operating  to  the  detriment  of  an  upper  state 
is  the  2,600, 000-acre-ft.  capacity  Elephant  Butte  reser- 


voir of  the  Rio  Grande  Project  in  New  Mexico.  In 
this  case  canals  and  reservoirs  of  any  magnitude  under- 
taken later  than  the  initiation  of  the  Rio  Grande  Project 
have  been  denied  a  right-of-way  over  government  land 
for  the  reason  that  the  water  supply  of  the  Rio  Grande 
was  believed  to  be  insufficient  for  development  of  any 
lands  other  than  those  within  the  Federal  Reclamation 
project.  The  Pathfinder  reservoir  also  falls  in  this  class 
for  the  reason  that  development  above  Pathfinder  reser- 
voir on  the  North  Platte  River  in  Colorado  and  Wyoming 
has  also  been  restricted  through  denials  of  rights  of 
way;  but  co-operative  study  between  the  State  of  Wyo- 
ming and  the  U.  S.  Reclamation  Service  will  probably 
adjust  this  difficulty. 

Trans-Mountain  Diversions  —  Withdrawing  water 
from  the  original  drainage  basin  to  an  adjacent  one, 
but  within  the  confines  of  a  single  state,  may  have  an 
interstate  relation.  A  concrete  example  of  an  intra- 
state trans-mountain  diversion  on  an  interstate  stream 
is  the  two-mile  Laramie-Poudre  Tunnel  which  proposes 
the  diversion  of  water  from  the  headwaters  of  the 
Laramie  River  in  Colorado  to  the  Cache  la  Poudre  River 
in  Colorado.  The  Laramie  River  lies  in  both  Colorado 
and  Wyoming,  the  water  originating  chiefly  in  Colorado, 
and  the  irrigable  lands  of  the  basin  lying  mostly  in 
Wyoming.  It  is  proposed  to  take  annually  56,000 
acre-ft.  of  the  headwater  flow  away  from  its  own  drain- 
age basin  to  an  adjacent  one  in  Colorado.  The  Laramie- 
Poudre  tunnel  project  is  the  origin  of  the  Wyoming- 
Colorado  interstate  water  suit.  The  3-mile  Strawberry 
tunnel  diversion  of  U.  S.  Reclamation  Service  in  Utah  is 
another  example  of  a  trans-mountain  diversion  taking 
water  from  Green  River  watershed  to  Great  Basin. 

Excess  Decrees  or  Filings — Many  cases  exist  of  excess 
decrees  or  filings  in  both  lower  and  upper  states  not 
now  using  all  water  alleged  to  be  appropriated.  Such 
water  rights  should  be  officially  reduced  to  meet  the 
physical  facts  of  beneficial  use.  In  some  states  this 
will  require  the  adoption  of  a  modern  irrigation  code. 

International  Phases — Interstate  problems  on  rivers 
whose  drainage  basin  lies  within  two  or  more  states 
may  have  an  international  as  well  as  an  interstate  angle. 
Examples  are  the  Rio  Grande,  the  Colorado  and  Milk 
Rivers.    At  present  treaty  agreements  cover  these  cases. 

Origin  of  Interstate  Water  Confuct 

The  origin  of  interstate  water  conflicts  is  traceable 
chiefly  to  the  following  causes: 

Physical  Conditions — Political  boundaries  of  mopt 
western  states  cross  watersheds,  seldom  coinciding  with 
boundaries  of  major  river  basins.  Hence,  topographic 
and  hydrographic  features  of  river  basins  seldom  cor- 
respond with  state  lines. 

State  Ownership  and  Administration — By  constitu- 
tional provision  the  waters  of  some  of  the  states  are 
declared  to  be  public  property  held  in  trust  for  appro- 
priation. The  administration  of  the  use  of  the  public 
waters  lies  in  separate  states,  and  since  the  principal 
rivers  traverse  two  or  more  states,  river  basins  have 
become  artificially  divided  into  sections  through  indepen- 
dent utilization  and  administration  in  each  state. 

Reduced  Flow — A  reduced  direct-flow  water  supply  in 
the  lower  state  of  a  river  basin,  due  to  increased  diver- 
sion for  additional  areas  in  the  upper  state,  or  states, 
compels  indifferent  irr.gation  or  abandonment  of  areas 
once  cultivated,  or  else  imposes  the  cost  of  a  new  or 
supplemental  water  supply. 
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A  popular  fallacy  has  grown  up  among  many  water 
users,  and  some  attorneys  and"  engineers,  that  water 
priorities  on  the  same  stream  should  be  enforced  between 
the  states  regardless  of  state  lines  because  of  the  pre- 
vailing common  doctrine  of  priority  within  the  states. 
This  doctrine  is  plausible  on  first  thought,  but  is 
erroneous  because  enforcement  of  the  supply  of  any 
interstate  stream  according  to  priorities  regardless  of 
the  state  lines  would  deprive  water  users  of  vested 
rights  (long  used  and  assured  by  state  laws)  by  chang- 
ing the  relation  of  every  water  right,  and  consequently, 
the  amount  of  water  divertible  by  each  ditch.  In  some 
instances  inferior  water  rights  would  be  enriched  and 
in  others  dependable  direct  flow  rights  depleted  to  flood 
rights  or  even  worse,  and  every  gradation  between  would 
occur.  In  fact,  in  many  cases  such  administration  would 
be  practically  confiscatory  of  vested  rights. 

The  application  of  interstate  administration  according 
to  priority  dates  of  old  rights  to  streams  and  their 
tributaries  traversing  two  or  more  state  and  affecting 
several  hundred  to  a  thousand  ditches  scattered  through 
a  distance  of  one  hundred  to  one  thousand  miles,  would 
disturb  the  entire  use  of  water  in  the  river  basin. 

Physical  conditions  of  our  main  interstate  streams  are 
also  opposed  to  the  literal  enforcement  of  priorities  of 
state  lines.  In  the  arid  west  practically  all  of  the  main 
interstate  streams  originate  in  high  mountainous  terri- 
tory, pass  through  plain  or  plateau  areas,  and  in  the 
lower  third  of  the  basin  the  channel  becomes  wide,  sandy 
stretches,  wasteful  of  large  volumes  of  water  during  the 
hot  summer  months  by  evaporation  and  lateral  percola- 
tion. A  few  old  water  rights  usually  exist  along  the 
wide,  sandy  stretches  at  the  lower  ends  of  rivers,  such 
as  the  Arkansas,  South  Platte,  North  Platte  and  Rio 
Grande.  Operation  of  main  interstate  streams,  accord- 
ing to  priority  regardless  of  state  lines  is  uneconomic  of 
water,  because  during  the  hot  summer  months  large 
volumes  of  water  are  lost  by  evaporation.  In  order  to 
deliver  comparatively  small  volumes  of  direct-flow  water 
for  irrigation  on  the  lower  end  of  such  rivers  to  rela- 
tively small  areas,  large  volumes  of  water  are,  and 
would  be,  required  to  satisfy  channel  losses.  Supple- 
mental reservoir  equalization  on  the  lower  river  and 
for  the  lower  river  appears  to  be  essential  in  such  cases, 
for  in  the  future  it  would  not  be  economy  to  permit 
large  volumes  of  water  to  go  to  waste  on  the  lower  river 
to  satisfy  a  very  small  area  when  land  values  in  the 
upper  areas  invite  utilization.  Interstate  enforcement 
of  old  water  rights  would  place  the  burden  of  reservoir 
development  almost  entirely  on  the  upper  state  through 
a  demand  of  heavy  volumes  of  direct-flow  for  the  lower 
area.  Complete  utilization  of  a  river  requires  extensive 
reservoir  equalization  on  the  lower  river  as  well  as  on 
the  headwaters  area.  F.  H.  Newell  has  advanced  a 
doctrine  of  economic  use  to  supplement  the  older  doctrine 
of  beneficial  use  in  irrigation. 

Replacement  Storage 

On  most  interstate  streams  where  conflicts  have  arisen 
there  are  still  unused  flood-  or  winter-flow  waters  avail- 
able for  storage,  and  suitable  storage  sites  occur.  A 
constructive  step,  then,  in  an  interstate  settlement  would 
be  for  the  state  involved  to  construct  reservoirs  jointly 
with  which  to  minimize  the  conflict,  leave  undisturbel 
the  vested  rights  in  the  upper  and  lower  states,  and 
apportion  any  surplus  water  according  to  the  needs  of 
the  various  lands  within  the  drainage  basin.    This  would 


give  stability  to  future  development.  If  interstate 
enforcement  of  old  priorities  is  not  practicable,  then 
what  method  of  administration  will  least  disturb  the 
pre.'^ent  vested  rights,  permit  of  additional  development 
and  wipe  out  conflicts  extant  or  likely  to  arise? 

A  rational  plan  of  development  would  be  for  the 
various  states  involved  on  any  particular  stream  system 
to  organize  a  joint  engineering  commission  to  study  the 
relation  of  irrigated  and  irrigable  lands,  water  supply, 
reservoir  equalization,  consumption  of  water,  return 
flow,  interstate  conflicts  and  related  matters,  the  findings 
to  be  a  comprehensive  plan  for  utilization  to  fit  physical 
facts,  and  to  form  the  basis  of  legal  interstate  water 
compacts  cr  agreements,  as  previously  indicated.  Such 
a  plan  has  practically  been  outlined  in  the  League  of  the 
Southwest  for  the  development  of  the  Colorado  River  in 
seven  southwestern  states.  Joint  investigations  and 
studies  of  water  supply,  land  and  water  rights,  have 
already  been  made  by  the  State  of  Wyoming  and  the 
Reclamation  Sennce  on  the  Green  River  in  Wyoming, 
and  the  North  Platte  River  in  Wyoming  and  Nebraska. 
Similar  co-operative  administration  is  being  practiced 
on  Snake  River  in  Wyoming  and  Idaho.  These  joint 
efforts  have  resulted  in  much  good  and  are  clarifying  the 
issues,  though  no  binding  agreements  have  been  made. 

Retitrn  Flow  and  Re-use 

A  review  of  irrigation  history  discloses  profound 
changes  in  stream-flow,  one  of  which  is  "seepage"  or 
return  water  from  irrigation.  It  is  well  established  that 
canal  and  lateral  losses  are  heavy  on  most  irrigation 
projects,  ranging  from  15  to  50  per  cent  of  the  hsadgate 
diversion.  Additional  heavy  losses  on  the  irrigated  fields 
occur  from  evaporation  and  deep  percolation,  so  that  the 
plant  may  receive,  and  actually  consume,  only  from  one- 
fourth  to  one-third  of  the  v.-ater  originally  diverted. 
A  large  percentage  of  the  total  losses  above  cited  returns 
eventually  to  the  stream  channel  in  the  form  of  seepage 
water,  and  is  re-diverted  and  re-applied  in  some 
instances  many  times. 

The  magnitude  of  return  flow  or  seepage  waters  is 
not  generally  known  for  three  reasons:  (1)  Several 
years  are  usually  required  to  build  up  the  water  table, 
or  underground  soil  reservoir,  to  equilibrium.  This  con- 
sumes large  volumes  of  water  from  deep  percolation 
since  1  cu.ft.  of  soil  can  absorb  one-fourth  to  one-third 
of  its  volume  of  water.  (2)  Return  waters  from  irriga- 
tion are  largelj'  non-visible  and  where  they  do  appear  as 
small  surface  streams  they  become  commingled  with 
ditch  or  river  water,  and  their  identity  lost.  (3)  Re- 
diversion  and  re-use  on  tributaries  or  along  the  main 
stream  prevent  cumulative  effect.  Special  hydrographic 
studies  are  required  to  segregate  such  water  from  sur- 
face run-off. 

In  the  South  Platte  Basin  in  Colorado  the  annual 
mountain  run-off  averages  1,500,000  acre-ft.  (15  years' 
record).  Storage  development  approximates  1,000,000 
acrc-ft.  total  capacity.  The  area  irrigated  is,  in  round 
figures,  1,000,000  acres.  The  mean  annual  outflow  of  the 
South  Platte  River  at  the  lower  end  of  the  basin  is 
approximately  275,000  acre-ft.  (15  years).  In  round 
figures  the  total  consumptive  use  of  original  water  from 
the  mountainous  area  is  1,000,000  acre-ft.  annually,  or 
about  1.0  acre-ft.  per  acre  per  year.  The  explanation  is 
1 1  he  large  volume  of  return  flow  and  consequent  re-use 
taken  in  conjunction  with  the  large  amount  of  storage 
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water  available  for  application  on  demand  at  critical 
times. 

Measured  seepage  returns  in  a  150-mile  stretch  on  the 
lower  South  Platte  River  in  Colorado  approximate 
750,000  acre-ft.  (1918)  annually,  a  heavy  increase  over 
ten  years  ago.  Annual  measured  return  flow  along  a 
150-mile  section  of  the  Arkansas  River  in  Colorado 
approximates  350,000  acre-ft.  Along  the  North  Platte 
River  in  Nebraska  between  the  Nebraska  line  and 
Bridgeport,  a  distance  of  100  miles,  the  1918  returns 
approximated  400,000  acre-ft.  From  the  North  Platte 
Pi'oject  (Interstate  unit)  alone  the  visible  return  flow 
measured  in  drainage  ditches  in  1918  amounted  to  1.5 
acre-ft.  Heavy  return  flow  waters  occur  also  in  the 
100,000  acres. 

Heavy  return  flow  in  the  Rio  Grande  area  in  Colorado 
has  not  developed  because  of  lack  of  natural  drainage. 
Instead,  50,000  acres  of  land  have  been  more  or  less 
waterlogged  and  alkalied.  Artificial  di-ainage  is  rapidly 
remedying  this  feature,  and  in  1920  the  measured  drain- 
age water  in  the  San  Luis  Valley  approximated  70,000 
acre-ft.  Hervy  return  flow  waters  occur  also  in  the 
Sevier  River  in  Utah. 

The  above  facts  are  cited  to  show  that  return  waters 
from  irrigation  constitute  a  large  factor  in  water  supply, 
and  in  the  future  must  be  considered  in  water  supply 
analyses  of  river  basins.  They  also  show  that  the  widest 
use  of  water  in  a  river  basin  will  occur  if  large  areas 
are  irrigated  in  the  upper  or  middle  third,  thus  permit- 
ting the  re-use  of  seepage  water  both  along  tributaries 
and  the  main  stream  of  the  lower  areas.  In  other  words, 
irrigation  on  the  upper  areas  of  a  river  basin  is  develop- 
ing storage  i-egulation  without  cost  for  the  lower  areas 
by  storing  in  the  sub-soil  water  which  is  discharged 
slowly  back  to  the  stream  channels  and  improves  the  late 
summer  and  winter  flow. 

Returning  to  the  subject  of  possible  settlement  of 
interstate  water  conflicts  by  state  compacts,  provision 
exists  in  the  Constitution  of  the  United  States  for 
settlement  of  difficulties  between  sovereign  states  so  that 
the  legal  foundation,  upon  which  to  rear  a  rational  pro- 
cedure for  interstate  determination  of  water  rights  and 
possible  apportionment  of  unused  waters,  is  available. 

Summarizing 

Topographic  and  hydrographic  features,  controlling 
physical  factors  in  water  utilization,  conflict  with  control 
by  separate  states  acting  independently  because  political 
boundaries  do  not  coincide  with  drainage  basins. 

Unless  constructive  legal  measures  are  adopted  to  fit 
physical  conditions  in  utilization  of  water  or  major  river 
basins,  interstate  litigation  will  ensue  or  development 
be  retarded. 

Replacement  storage  of  flood  waters  or  winter  flow 
now  unused  can  be  a  means  of  wiping  out  some  of  the 
present  interstate  water  conflict. 

Effective  solution  of  interstate  conflicts  rests  upon  a 
thorough  co-operative  engineering  study  of  a  river 
basin  and  its  land  areas  and  water  supply,  and  a  compre- 
hensive plan  of  utilization  that  should  be  the  basis  of  a 
legal  compact  or  agreement  between  the  states  involved. 
In  addition,  some  provision  should  be  made  for  the 
administration  of  such  agreements. 

Any  plan  for  settlement  of  interstate  water  problems 
should  not  disturb  the  position  and  relation  of  vested 
rights  perfected  in  the  various  states  under  state  laws 
and  virtually  guaranteed  by  the  respective  states.  ■ 


Return  flow  waters  from  irrigation  furnish  a  large 
part  of  the  water  supply  in  the  lower  irrigated  valleys. 

Interstate  enforcement  of  old  water  priorities  does 
not  appear  practicable  in  large  river  basins.  Adjustment 
of  interstate  utilization  by  agreements  or  compacts  is 
off'ered  as  a  possible  solution.  Provision  for  such 
treaties  exists  in  the  Constitution  of  the  United  States. 


Local  Road  Materials  Report 

FIELD  parties  investigating  deposits  of  road  build- 
ing materials  available  for  projected  improvements 
in  Pennsylvania  make  their  reports  on  a  letter  sheet 
size  form  as  follows : 

Pa 19... 

Engineer  of  Tests : 

M.v  investigation  of  a  deposit  of 

Stone-Sand-Gravel 

for  use  on  Route Sec Appl Auth 

County  has  been  completed  and  the  following  data  ob- 
tained :  Owners  Name Address  Loca- 
tion of  Supply Dead  haul   is    Mi. 

Borough -Twp-County 

to  Sta, over with  an 

Improved-dirt-farm    road.    etc.  uphill- 

grade  not  exceeding Supply  was  sampled  on. . .  . 

downiiiU  per  cent  datt 

and  sample  shipped Percentage    of    deposit    represented    by 

date 

sample   is    Workable   area   of  deposit   is    

tt  ith   average    thickness    of    feet.      Stripping    would    be 

ft.  of Strata    vary    from     

sand-clay-sliale-etc. 

inches  to inches  in  thickness  and  are 

Horizontal-Inclined-Etc. 
From    inspection    give    exten    of    variation    in    quality    of    strata 

If  deposit  consists  of  boulders  or  field  stone  give  (1) 

Stone  Sizes   (2)    Uniformity (3).     Ap- 

Structure-Kind 

proximate    quantity    (4)    How    found 

Walls-piles-or- 

Water  supply  is Mi.  from  deposit.     Distanc- 

scattered 

to  nearest  R.R.      Shipping  point   is    Mi.      Is   material 

available? If  not,  state  reasons  why   

Show  by  sketch  of  plan  and  section,  or  otherwise,  (1)  the  part 
of  deposit  where  sample  was  taken,  (2)  Location  and  depth  of 
test  pits,  (3)  How  stripping  increases  or  decreases  (4)  Location 
of  nearby  buildings  or  other  obstructions,  (5)  any  other  import- 
ant details,   (Use  additional  sheet  if  necessary). 

If  material  requires  (1)  chuting  down  liillside,  (2)  mining,  _(3) 
construction  of  incline,  (4)  new  roadway,  (5)  improving  old 
roadway,  (6)  or  industrial  railroad,  give  all  details.  (Use  addi- 
tional sheet  if  necessary). 

Approved Signed     

Title Title    

These  reports  form  the  original  records  of  the  test- 
ing laboratory  and  are  the  basis  of  a  brief  schedule  of 
locations  of  acceptable  local  materials  which  is  furnished 
the  contractor  when  bids  are  asked. 


Slippage  in  Small  Water  Meters 

Ordinary  S-in.  water  meters  on  residence  services 
will  average  a  slippage  of  unrecorded  water  amounting 
to  40  or  45  gal.  per  day,  according  to  tests  made  on 
the  Spring  Valley  Water  Co.'s  system  by  George  W. 
Pracy,  and  reported  at  the  recent  annual  convention  of 
the  California  Section,  American  Waterworks  Associa- 
tion. The  tests  were  made  by  using  accurately  cali- 
brated meters  on  mains  found  by  tests  to  be  water 
tight,  and  supplying  groups  of  the  i-in.  services.  It 
was  possible  to  pass  through  both  new  and  used  meters, 
for  i-in.  services,  as  much  as  200  gal.  per  day  with 
little  or  no  registration  by  very  small  steady  flows  such 
as  leaks  would  cause.  In  other  words,  the  actual  loss 
equals  that  which  would  result  from  one  meter  in  every 
four  slipping  its  maximum  amount. 
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Engineering  Studies  of  Reclamation 
Service  Resumed 

HVDRAULIC  investigations  connected  with  the  oper- 
ation of  the  irrigation  works  of  the  U.  S.  Reclama- 
tion Service,  interrupted  during  the  war,  have  now  been 
resumed.  The  object  of  the  inquiries  is  the  experimental 
determination  of  certain  factors  and  elements  regarding 
which  little  is  known,  thus  permitting  more  economical 
design  of  future  works.  Much  valuable  work  along  this 
line  has  been  accomplished  in  the  past  and  an  allotment 
of  $3,000  for  1921  has  been  provided  to  continue  it. 
J.  L.  Savage,  designing  engineer  in  the  Denver  office, 
has  prepared  a  program  of  data  most  urgently  needed 
and  of  what  can  be  done  this  year. 

The  investigations  completed  so  far  have  been  printed 
in  the  Reclamation  Record  and  these  are  summarized  under 
36  titles.  On  nine  of  these  subjects  further  study  was 
deemed  advisable.     The  subjects  are  as  follows: 

EXPERIMENTS  TO  BE  CO.VTIXUED 

Seepage  losses  from  canals. 

Value  of  Kutter's  n  for  concrete  channels. 

Transition   losses   in   open   canals. 

Flow  in  chutes  and  disturbances  in  stilling  basins. 

Discharge  coefficient  for  siphon  spillwa.vs. 

Friction  coefficient  for  gate  leaves  and  bronze  seats. 

Coefficient  of  discharge  for  ovei-flow  dar.is. 

Discharge  coefficient  through   headgate.-^. 

Effect  of  alkali  on  concrete. 

In  addition  to  the  above,  21  other  subjects  are  considered 
more  or  less  urgent.  A  summary  follows  of  these  ques- 
tions on  which  experimental  data  ultimately  should  be  ob- 
tained. 

EXPERIMEXTAI.    PAT.A.    .SEEDED 

1.  Value  of  Kutter's  )i  in  concrete  pipes 

(o)    Monolithic  pipe. 
(  h )    Precast  pipe. 

2.  Curve  losses  in  pipes 

(a)    Wood-stave  pipe. 

(!))    Monolithic  concrete  pipe. 

(c)  Precast  concrete  pipe. 

(d)  Steel  pipe. 

3.  Losses  and  lecoveries 

(a)    Flume  inlet  and  outlet  structures. 
(6)   Siphon  inlet  and  outlet  structures. 

4.  Value  of  Kutter's  n  in  concrete  flume 

(a)  .Monolithic  jointed  flume. 

(6)  Monolitliic  continuou.s  flume. 

(c)  Semi-precast  flume. 

(d)  Gunite    flume    (sides    .shot    against    forms,    bottom    gun 

flnish). 

(e)  Combination  gunite  and  i  oncrete  Hui   e. 
(/)    Gunite  canal  lining  (all  gun  flnish). 

ig)    Concrete  canal  linmg.  trowel  finish. 
(h)   Concrete  canal  lining,  finished  with  wood  float  or  other 
.similai'  flnish. 

5.  Control  section  weirs 

(a)  Establish  rating  curve. 

(!j)    Determine  neces.sary  less  through  structure. 

6.  Head  gates 

(o)    Coefficient  of  discharge   for  gate  opening. 

(b)  Coefficient  of   recov.ry   below   gate. 

7.  Pipe  turnouts 

(a)    Coefficient   of  discharge    (gate   wide  opent. 

8.  CurVf  lo.sses  and  disturbances  in  open  channels 

(a)  .Semicircular  flume. 

(b)  Rectangular  flume. 

(c)  Trapezoidal  channel. 

9.  Losses  due  to  piers,  bents,  abutments,  and  othrr  obstructions 

(«)    Bridgi'  piers  and  abutmints. 

(b)  Chick  bents  and  abutnimts. 

(d)  Heailworks,   pir-rs.   antl   abiitm-nts, 

10.  Measuring  gate    (adjustable  Henn.v   Vinturi   fluun) 

(((I    Establish  rating  curve. 

(h)    Determine  necessary   loss  through   structure. 

11.  Flow  over  dams 

(a)    Shape  of  surface  curve. 

(6)    Discharge    over    various   shaped    crests    under   illlTerent 
heads. 

(c)  Shape  of  nappe  under  dirferenl  hcnd.s. 

(d)  Effect  of  veloiity  of  approach. 

12.  now   in  spillway  channels  parallel  to  crest 

((I)    Water  surface  curve  in  channel. 

(I»)    Ar  content. 

If)    Necessary  effective  area  for  letting  air  under  nappe. 

13.  Chutes 

(tt)  Value  of  Kutter's  n. 

(6)  Air  content. 

(r)  Erre<t    of  rmvature. 

(d)  Angle  i,f  entrance  to  basin. 

(<  )  Kffe.live   length   of  basin. 

(/)  Eff.Ml    of  barnes  in   basin. 

14.  Hydraulic  Jump 

(>il    Velocity   above  and  below. 
(h)    Height  of  Jump. 

(c)  Cross  be<  II  .1.  of  channel. 

(d)  Proflli-    of    channel    for    some    dIsOince    up    and    .lown- 

.stream. 

(e)  Details  of  any  Iwul  obstinietlon. 


pressure  at 


1.").   Siphon  spillways 

(a)  Losses  segregated  as  far  as  possible. 

(b)  Overall  coefficient  of  discharge. 

(c)  Depth  of  crest  and   interval  of  time  to  prime. 

(d)  Position  of  water  surface  when  seal  breaks. 

(e)  .Surface  curve  at  approach  of  siphon. 
(/)    Elevation   above  sea   level   and   barometri 

time  of  experiment   (for  high  siphons). 
li;.    Percolation  factors  and  uplift 

iit)    Salmon  Lake  Dam. 

(b)    Percha    Dam. 

(r)    Grand  Valley  Dam. 

(d)    Canal  structures. 

(.  )    New  dams. 
IT.    Saturation  slopes 

(»)    Salmon  Lake  Dam. 

ib)    Deer  Flat  embankments  and  other  eaith  dams. 
IS.  Beaching  slopes 

(a)  Gravel  embankment. 

(b)  Earth  embankment. 

19.  Wave  heights 

Ui)    Effect  of  fetch. 

(b)    Height  of  splash  on  different  slopes. 

20.  Outlet  works 

(o)    Losses,  segregated  as  far  as  possible  (gates  wide  open). 

(b)  Overall  coefficient  of  discharge. 

(c)  Capacity  curves. 

(d)  Path  of  issuing  jet  from  Arrowrock   type  outlets. 

(e)  W'ater  cushion. 
-1.  Coefficient  of  friction 

(a)  Handwheel    and    crank    pulls    for    gate    hoists    under 

different  load  conditions. 

(b)  Gate  leaf  against  sliding  surfaces. 

(c)  Stem  in  guide. 

(d)  Radial  gate  seals. 

(c)    Concrete  flume  on  earth. 

Only  a  small  portion  of  the  above  can  be  done  in  1921 
because  of  the  limited  funds.  The  choice  of  subjects  for 
immediate  study  depended  on  urgency  of  the  need  for  the 
data  and  project  facilities. 

EXPERIMENTAL    WORK    FOR    1920 

GRAND     VALLEY    PROJECT 

1.  Grand  River  Dam 

(a)  Continue  recording  well  readings  to  determine  the  hy- 

draulic gi-adient  imder  dam. 

(b)  Experiments  to  determine  coefficient  of  discharge  over 

crest  of  dam. 

""  HUNTLEY    PROJECT 

1.  Henny  Venturi  measuring  gate 

(tt)   Determine  coefficients  of  discharge.    • 

2.  Control  se.ction  weir  ' 

(a)   Determine  coefflcients  of  discharge  and  establish  rating 
curve. 

KING   HILL   PROJECT 

1.  Siphon  .Spillway,  Malade  Flume   (Gooseneck  type) 

(a)    Determine  losses  segregated   as   far  as  possible. 

2.  Combination  Ounite  and  Concrete  Flume 

(a)    Determine  value  of  Kutter's  n. 

3.  Semiprecast  Flume 

((I)    Deteimine  value  of  Kutter's  n. 
1.   Monolithic  .Jointed   Fiunie 

(a)    Determine  value  of  Kutter's  n. 
5.   Gunite    Flume    (sides   shot   again.st   forms,  bottom    gtm   flnish) 

(a)    Deteiiiiine  value  of   Kutter's  ii. 
C.   Wasteway  fiom   Kour-.Mile   I'lume   (basin  type) 

(«)    Det.rmini-   capaiity    without   check. 
7.   Big  Pilgrim  Siiihon    (  wcnMl-st.i\  e  pipe) 

(o)    I)<terniine   inlet,  outlet,   and  curve  los.ses. 
S.   Little  Piii;rim  .Siphon   (monolithic  concrete  pipe) 

((()    Deteimine  inlet,  outlet,  and  curve  lo.sses. 
9.   Flume  transitions  (modern  design) 

(n)    Determine  tr.msition   losses. 
lU.    Deer    Gulch    Siphon    (part    nionolUhii-    concrete    pipe   and    part 
woo<l-slJive  pipe) 

(a)    Detemiine  Inlet,  outlet,   and  curve  losses. 

RIO    r.RANDK   PROJBCT 

1.  Radial  gate  hoists    (worm-gear  type) 

(o)    Determine   pull  on   hanilwheel   and   efficiency. 

2.  Leasburg  Dam 

(n)    DetiTinine  coefficient  of  discharge  over  ciest. 

3.  Periha  Dam 

(a)  Determine    upward     pressure     under    foundation     (hy- 

draulic gradient). 

(b)  Determine  coefficient  of  discharge  over  crest. 

(c)  Investigate  standing  wave  below  dam. 

(d)  Investigate  water  surface  curve  above  dam. 

BIIOSHONB    PROJECT 

1.    Metal  flume  on  curve   (No.  144  on  curve  of  63.6-ft.  radius) 
(«)    Investigate  curve  losses. 

8fN    RIVKR    PROJECT 

1.   .'^Iphon  spillway  (gooseneck  type) 

(«l     Determine    dlschalge     eoefficle 
piimlng 


4nd    sensltlvencs 


To  Take  City  Engineers  Out  of  Civil  Service 

The  law  committee  of  the  league  of  Citie.'«  of  the 
Third  Cla.ss  in  Pennslvania  has  decided  to  try  to  .secure 
the  repeal  of  state  legislation  placing  city  engineers 
under  civil  .nervice.  An  attempt  will  aha  be  made  to 
.•lecure  an  act  authorizing  cities  of  the  third  class  to 
establish  and  regulate  building  zones. 
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An  Investigation  of  Perforated-Pipe  Filter  Underdrains 

Limits  Determined  of  Head  Required  To  Obtain  Uniformity  of  Discharge  Along  Laterals,  of  Size  and 

Spacing  of  Laterals  and  Perforations 

By  Harry  N.  Jenks 

Special  Assistant  Engineer,  Filtration  Division.   Sacramento,   Cal. 


A  STUDY  of  the  information  available  on  the  design 
of  rapid  sand  filter  underdrains  discloses  the  fact 
that  present-day  practice  is  based  largely  upon  prece- 
dent rather  than  upon  experiments  made  to  demonstrate 
the  relative  importance  of  the  factors  involved.  Not 
only  is  the  underdrain  system  one  of  the  most  expensive 
structural  features  of  the  complete  filter  unit,  but  on 
the  correct  arrangement  and  proportioning  of  the  ele- 
ments comprising  it  depends  the  efficiency  of  application 
of  the  wash  water  used  in  periodically  cleaning  the 
filter.  Similarly,  the  construction  of  the  gravel  bed 
immediately  above  the  underdrains  proper  has  an  equally 
important  influence  upon  the  character  of  the  wash. 
From  an  examination  of  the  details  of  design  of  exist- 
ing plants  in  relation  to  the  foregoing  considerations, 
it  was  noted  that  wide  divergences  occur  among  the 
values  assigned  to  such  factors  as  the  size  of  perfora- 
tion, the  ratio  of  area  of  perforations  to  filter  area, 
the  arrangement  of  piping,  the  use  of  strainer  plates 
and  the  sizes  and  depth  of  gravel.  Because  of  the 
importance  of  the  subject  and  the  lack  of  uniformity 
of  practice  with  regard  to  the  solution  of  the  problems 
it  presents,  it  was  decided  by  the  Filtration  Division 
of  Sacramento,  Cal.,  in  preparing  plans  for  the  eight 
:4,000,000-gal.  daily  rapid  sand  filter  units  for  that  city, 
to  determine  experimentally  the  conditions  governing 
the  design  of  a  less  expensive  and  at  the  same  time 
more  efficient  underdrain  system  than  the  commonly 
accepted  types. 

On  account  of  its  evident  advantage  in  low  cost  of 
installation  and  maintenance,  the  type  of  underdrain 
chosen  for  these  experiments  was  a  modification  of  the 
one  first  developed  at  Harrisburg,  the  distinctive  feature 
of  which  is  the  use  of  perforated-pipe  laterals  spaced 
at  equal  intervals  along  the  filter  bottom  and  dividing 
the  filter  box  into  two  equal  parts.  In  contrast  to 
former  installations  of  this  type,  the  gravel-bed  depth 
was  increased  to  18  in.,  and  for  the  purpose  of  studying 
the  behavior  of  the  water  wash  it  is  to  be  considered 
an  integral  part  of  the  underdrain  system  itself.  The 
course  of  the  wash  water  was  followed  from  a  point 
immediately  outside  the  filter  box,  at  the  entrance  to 
the  lateral,  until  the  water  reached  the  dividing  plane 
between  the  gravel  bed  and  the  bottom  layer  of  sand. 
The  scope  of  the  observations  embraced  a  determina- 
tion of  two  principal  controlling  conditions:  (1)  The 
conditions  resulting  in  the  optimum  hydraulic  charac- 
teristics in  relation  to  (a)  total  head  required,  and 
(b)  uniformity  of  discharge  along  the  lateral.  (2) 
The  conditions  governing  the  uniformity  diffusion  of 
the  wash  water  up  to  the  top  of  an  18-in.  bed  of  graded 
gravel,  the  variable  factors  being  (a)  the  size  and 
spacing  of  laterals  and  of  the  perforations  in  the  lat- 
erals, and  (b)  the  rate  of  wash. 

Hydraulic  Experiments — The  general  layout  of  the 
apparatus  used  in  making  the  tests  is  shown  in  outline 
by  Fig.  1.  The  pressure  head  in  the  supply  pipe 
varied  from  30  to  40  lb.  per  sq.in.;  at  the  latter  pressure 
it  was  possible  to  pass  32  cu.ft.  per  minute  through 


the  meter.  From  the  meter  the  water  continued  through 
a  2-in.  pipe  into  a  -16-in.  riveted-steel  header  pipe,  7.5 
ft.  long,  into  which  ten  standard  4-in.  wrought-iron  pipe 
sockets  had  been  welded  in  such  positions  as  to  permit 
laterals  to  be  screwed  into  the  header  pipe  at  spacings 
of  6,  8,  9  and  12  in.,  the  maximum  number  of  laterals 
to  be  used  in  each  case  being  four.     For  the  purpose 
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FIG.    1.      SACRAMENTO   UNDERDRAIN   TEST   APPARATUS 

of  obtaining  a  supply  of  air  under  pressure,  use  was 
made  of  an  air-tight  steel  sprinkler-wagon  tank,  the 
capacity  of  which  was  100  cu.ft.  Suitable  connections 
were  made  with  the  water  supply,  and  the  air  displaced 
by  the  incoming  water  was  carried  from  the  tank  to  the 
header  pipe  through  an  air  line. 

Measurements  of  pressure  head  were  made  by  water 
columns.  A  gage  board  11  ft.  high,  suitably  painted 
and  graduated  in  feet  and  tenths,  was  erected  in  a  con- 
venient position  with  reference  to  the  control  valves. 
Six  gage  glasses  extending  the  length  of  the  board 
were  fixed  in  place  in  the  following  order,  from  the  left: 

Gage  I.  Head  of  water  in  main  header  pipe.  (The  table  is  based  upon  readingii 

of  this  gage,) 

Gage  2.  Head  of  water  at  beginning  of  perforations. 

Gage  3.  Head  of  water  at  \  point  along  lateral. 

Gage  4.  Head  of  water  at  \  point  along  lateral. 

Ciage  3.  Head  of  water  at  ;  point  along  lateral. 

Gage  6.  Head  of  water  at  end  of  lateral. 

For  heads  higher  than  11  ft.  a  mercury  manometer 
was  used.  With  this  arrangement  of  gages  it  was  pos- 
sible to  study  in  detail  the  hydraulic  characteristics 
of  the  perforated-pipe  lateral  as  affected  by  the  diam- 
eter of  lateral,  diameter  of  perforation,  spacing  of  per- 
forations and  rate  of  wash. 

The  laterals  tested  were  straight,  new  lengths  of 
standard  wrought-iron  black  pipe.  .  Each  pipe  had  an 
effective  length  of  12  ft.,  and  the  distance  between  the 
first  and  last  perforations  was  11  ft.  6  in.  Such  a 
lateral  is  designed  to  serve  a  strip  of  filter  bed  12  ft. 
long  (the  inside  width  of  a  half  filter  unit)  and  of  a 
width  equal  to  the  spacing  of  the  laterals.  Fig.  2 
indicates  clearly  the  position  of  the  lateral  when  under 
test. 

The  perforations  in   the   laterals  were   drilled   in  a 
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FIG.   i:.      KwlU'.MK.NT   V6BI'   1-oK   TESTING    A.\    UNUKK- 

DRAIN  LATERAL 
Horizontal  pipe  at  Irft   is   lat<  ral  with  jets  pointing  tlownwanl. 
VHj'tical  gage  board    in   t-cnter. 

power  drill  press  and  all  noticeable  burrs  were  subse- 
quently knocked  off  by  scraping  the  Inside  of  the  pipe 
with  an  iron  bar,  and  by  filing  lightly  around  the 
inner  edge  of  the  holes.  Experiments  showed  that  no 
great  degree  of  refinement  is  necessary  or  warranted 
In  drilling  the  holes  to  exact  dimensions. 

The  laterals  were  tjGted  with  the  perforations  point- 
ing vertically  downward  and  discharging  freely  into  the 
air.  In  determining  the  variation  in  discharge  along 
the  lateral,  the  discharge  at  the  beginning,  at  the 
quarter-points,  and  at  the  end  was  caught  and  measured. 

Diffusion  Experiments — Having  determined  from 
preceding  experiments  the  relationship  of  diameter  of 
lateral  and  the  diameter  and  spacing  of  perforations 
giving  the  best  hydraulic  eflficiency,  tests  were  continued 
to  ascertain  the  diffusion,  or  effectiveness  of  distribu- 
tion, of  the  wash  water  throughout  the  filter  bed  when 
applied  through  the  wash-water  lateral  selected  on  the 
basis   of  hydraulic   efficiency  alone. 

The  small  filter  box  containing  the  gravel  bed  was 
made  of  2-in.  redwood  stock,  3  x  2  ft.  in  plan  and  2 
ft.  deep,  all  inside  measurements.  The  depth  permitted 
18  in.  of  graded  gravel  to  be  placed  inside,  leaving 
6  in.  of  freeboard.  The  position  of  the  laterals  in 
the  filter  and  the  manner  in  which  the  gravel  bed  was 
built  up  are  indicated  in  Fig.  3. 

In  the  tests  the  bed  was  modified  slightly  by  sub- 
.-<tituting  sand  for  the  lop  li  in.  of  gravel,  in  order 
that,  by  its  movements,  the  behavior  of  the  wash  might 
be  distinctly  ob.served.  No  different  grading  or  depths 
of  gravel  were  experimented  upon  because  of  the  fact 
that  entirely  satisfactory  results  were  obtained  with 
the  use  of  the  sizes  and  depth  selected. 

By  placing  the  3-in.  gravel  along  the  laterals  on  the 
filter  bottom,  an  unrestricted  waterway  was  formed 
directly  underneath  each  pipe,  approximately  1  x  2  in. 
in  cross-section  and  extending  the  entire  length  of  the 
lateral.  It  is  believed  that  the  existence  of  thei»e  chan- 
nels, by  equalizing  the  pressure  of  the  wash  water  in 
the  plane  of  the  piping  system,  is  an  important  factor 
in  causing  an  even  distribution  of  the  rising  prism  of 
water. 

The  bottom  8-in.  layer,  including  the  3  in.  of  gravel, 
was  composed  of  hand-picked  cobbles  as  nearly  round  as 
it  was  possible  to  .select  them  from  the  gravel  bank. 
The  other  layers  comprised  the  ordinary  bank  run, 
screened  to  the  required  si/us.  Thorough  studies  were 
made  of  the  distribution  of  ih<;  wash  through  the  gravel 


bed  under  varying  conditions  of  rate  of  wash,  number 
and  spacing  of  laterals,  and  size  and  spacing  of  per- 
forations, using  both  air  and  water.  The  complete  data 
are  too  extensive  for  presentation  here ;  accordingly 
one  experiment  only  will  be  described  briefly,  in  which 
were  employed  the  proportions  selected  for  the  final 
design  of  the  4,000,000-gal.  daily  filter  units.  The 
design   factors  were  as  follows: 


of  lateral 

Spacing  of  laterals 12 

Diameter  of  perf oration-s .  .  r's 

••^pacing  of  perforations  .6 

Depth  of  gravel  18 

Using  both  air  and  water  wash3s,  careful  observa- 
tions were  made  of  the  behavior  of  the  gravel  and  thin 
surface  layer  of  sand  under  the  influence  of  the  rising 
currents.  In  the  case  of  the  water  wash,  the  diffusion 
could  be  very  satisfactorily  studied  by  the  sand 
"craters"  that  appeared  wherever  the  stream  lines 
passed  through  the  sand.  Around  each  crater  the  sand 
was  kept  in  constant  motion  similar  to  that  which  takes 
place  on  the  bottom  of  a  pool  fed  by  springs  beneath. 

With  as  low  a  wash  as  6-in.  vertical  rise  per  minute, 
these  centers  of  ebullition  of  the  sand  occurred  in  all 
parts  of  the  filter;  but  due  to  the  natural  lack  of 
uniformity  in  resistance  to  flow  at  such  low  velocities; 
the  craters  were  not  altogether  evenly  distributed.  It 
was  quite  apparent,  however,  that  this  was  due  to 
the  fact  that  all  the  water  was  able  to  pass  upward 
through  these  craters  and  so  was  not  forced  to  break 
through  over  the  entire  area.  That  this  was  the  case 
could  easily  be  shown  by  making  a   slight  depressior 


PIC.   3.      FILTER   BOX   SHOWINn   LATRRAI^.S    AM)  GRAVEL 

ill  the  sand  layer;  the  resistance  at  this  point  being 
thereby  decreased,  the  water  commenced  to  boil  upward 
at  this  point,  forming  a  new  crater.  This  was  con- 
sidered sufficient  proof  that  even  at  low  rates  of  wash 
the  distribution  of  the  wash  with  the  type  of  under- 
drain  and  gravel  Vjed  under  inve.stigation,  is  satisfac- 
tory. In  this  connection,  also,  it  is  to  be  expected  that 
the  presence  of  a  considerable  body  of  sand  and  head 
of  water  above  the  gravel  bed  will  tend  still  further 
to  steady  and  make  more  nearly  uniform  the  discharge 
of  the  wash  water  throughout  the  filter  area. 

As  the  rate  of  wash  wa-s  increased,  the  evidences  of 
uniform  distribution  became  more  and  more  marked. 
At  a  24-in.  vertical  rise  per  minute  and  over,  the 
entire  filter  surface  pre.sented  a  mottled  appearance, 
caused  by  the  formation  of  craters  over  every  square 
inch  of  the  surface.  These  observations  on  the  move- 
ment of  the  sand  were  supplemented  by  means  of  a  dye 
(Uranine  A),  which  was  injected  into  the  header  pipe 
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TOTAL  HEAD  REQUIRED  FOR  VARIOUS  SIZED  HOLES  AND  SPACINGS  IN  3-IN.  AND  25-IN.  LATERALS  FOR  FILTER  UNDERDRAINS 
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and  subsequently  appeared,  evenly  distributed  above 
the  filter  bed. 

During  the  course  of  the  experiments  observations 
were  made  on  the  bearing  of  lateral  spacing  upon 
effective  distribution.  At  the  outset  it  was  believed 
that,  in  deference  to  current  practice,  the  laterals  should 
be  so  spaced  as  to  provide,  for  the  particular  size  and 
spacing  of  holes  selected,  from  0.4  to  0.6  sq.in.  of  hole 
area  per  square  foot  of  filter  area  {0.28  to  0.41  per 
cent).  The  studies  clearly  demonstrated,  however,  that 
a  lateral  spacing  larger  than  the  6  to  9  in.  necessary  to 
meet  the  above  requirement  is  entirely  permissible.  The 
excellent  distribution  obtained  in  the  experiment  under 
consideration  occurred  with  a  lateral  spacing  of  12  in., 
providing  a  ratio  of  total  area  of  perforations  to  area 
of  filter  equal  to  0.0021,  or  0.3  sq.in.  per  square  foot. 

A  convincing  proof  of  the  propriety  of  using  a 
lateral  spacing  of  at  least  12  in.  was  obtained  by  closing 
a  valve  on  the  middle  lateral  and  using  the  two  outside 
laterals  to  serve  the  entire  6  sq.ft.  of  filter.  The  wash 
water  continued  to  come  up  as  before  over  the  area  that 
should   have   been   supplied   by   the  central   lateral. 

As  it  was  photographically  difficult  to  record  the 
appearance  of  the  surface  of  the  sand  during  the 
progress  of  a  water  wash,  air  was  turned  on  in  sufficient 
amount  to  cause  the  surface  of  the  water  to  be  agitated 
to  a  degree  that  should  indicate  the  evenness  of  dis- 
tribution of  the  sand  craters  in  the  water  wash.  Fig. 
4  is  a  photograph  of  the  apparatus  operating  under 
these  conditions,  and  shows  the  completeness  with  which 
the  wash  is  broken  up  and  diffused  by  the  deep  gravel 
bed. 

The  rate  of  air  wash  at  this  time  was  48  in.  vertical 
rise  per  minute,  or  4  cu.ft.  per  square  foot  of  filter 
area  per  minute.  Extensive  tests  of  the  behavior  of 
the  air  wash  were  not  carried  out  because  of  the  fact 
that  with  the  type  of  wash-water  lateral  and  gravel 
bed  adopted  it  is  expected  that  the  water  wash  alone 
will  be  sufficient  to  clean  the  filter  sand  thoroughly  at 
all  times.     Should  it  be  necessary  at  certain  times  to 


employ  air  as  an  auxiliary  wash,  it  was  found  that 
a  rate  as  high  as  the  one  mentioned,  namely,  48  in., 
will  not  disturb  the  gravel.  At  this  high  rate  a  very 
even  distribution  is  obtained.  Although  the  size  of 
holes  used  in  this  type  of  lateral  is  much  greater  than 
that  ordinarily  chosen  for  use  in  the  air  system,  it  is 
believed  that  the  stabilizing  influence  of  the  resistance 
offered  by  the  sand  layer  and  the  depth  of  water  on 
the  filter  in  the  full-size  units,  will  tend  to  cause  a 
much  more  even  dispersal  of  the  air  at  normal  rates 
of  wash  than  it  was  possible  to  effect  by  diffusion 
through  the  gravel  alone. 

Design  Data  and  Conclusions — It  is  believed  that  the 
experiments  summarized  in  the  foregoing  paragraphs 
were  carried  out  in  sufficient  detail  and  comprehensive- 
ness to  justify  the  acceptance  of  the  results  as  a  reliable 
guide  in  judging  of  the  adaptability  of  the  perforated- 
pipe  lateral  to  the  requirements  of  a  satisfactory  under- 
drain  system  for  rapid  sand  filters.  As  an  integral  part 
of  this  system,  the  use  of  the  deep  gravel  bed,  similar 
to  that  described,  is  presupposed. 

The  table  gives  the  total  head  required,  in  feet  of 
water,  for  various  rates  of  wash,  diameters  and  spacings 
of  perforations  and  spacings  of  laterals  for  3-  and  2J-in. 
laterals.  This  is  the  head  necessary  to  produce  the 
given  discharge  through  the  laterals.  It  is  measured 
from  the  center  line  of  the  pipe  and  includes  the  loss  of 
head  at  entrance  (in  the  case  of  the  laterals  tested 
/(,,  =  0.5  (Vo/2g),  where  Vo  is  the  initial  velocity 
in  the  lateral),  losses  in  the  pipe  and  head  of  discharge 
through  the  perforations.  In  calculating  the  height  at 
which  the  wash-water  storage  tank  must  be  placed,  to 
the  above  head  must  be  added  the  loss  of  head  through 
the  gravel  and  sand,  the  static  head  on  the  filter  below 
the  top  edge  of  the  wash-water  troughs  ^nd  the  wash- 
water  pipe  line  losses  between  the  tank  and  the  entrance 
to  the  lateral. 

It  will  be  observed  that  the  head  required  is  a  direct 
function  of  the  rate  of  wash,  the  spacing  of  the  laterals 
and  the  spacing  of  the  perforations;  and  that  it  de- 
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FIG.  4.     APPEARAN("E  OF  TEST  FILTER  UXDERDRAIN 
WITH  4  FT.  VERTICAL  RISE  AIR  WASH 


creases  with  increased  diameter  of  holes.  Comparing 
the  values  for  the  different-sized  laterals  in  the  table 
it  is  seen  that  under  the  same  conditions,  the  head 
decreases  with  increased  size  of  lateral. 

The  entries  of  SFQ  and  VQ  Max.  have  been  made 
to  show  the  superiority  in  respect  to  uniformity  of 
discharge  of  certain  combinations  of  size  and  spacing 
of  holes.  -VQ,  an  abbreviation  with  no  mathematical 
significance,  denotes  the  arithmetical  total  variation  in 
discharge  of  the  five  sections  of  the  lateral,  from  the 
mean  discharge;  while  the  maximum  single  variation 
is  designated  by  VQ  Max.  Both  of  these  quantities 
are  expressed  in  percentages.  When  IFQ  -\-  VQ  Max. 
=  35  or  less,  the  results  are  satisfactory. 

For  washes  up  to  30-in.  vertical  rise  per  minute,  the 
head  required  is  well  within  economical  limits  in  com- 
bination with  the  values  which  the  other  variables 
assume  in  practical  design. 

The  hydraulic  tests  were  made  in  detail  on  3-in.  and 
on  2  A -in.  laterals.  The  latter  size  is  believed  to  be  the 
smallest  that  should  be  employed  for  lengths  above  10 
ft.,  as  it  was  found  that  with  a  decrease  in  diameter 
of  lateral  the  conditions  favoring  a  uniform  discharge 
were  more  diflicult  to  obtain;  moreover,  the  total  head 
required  increases  with  a  decrease  in  diameter  of  lat- 
eral. A  3-in.  lateral  possesses  as  satisfactory  hydraulic 
characteristics,  for  the  length  tested,  as  a  3^-in.  or  4-in. 
lateral;  and  because  it  may  be  spaced  at  a  greater  dis- 
tance apart  than  the  2J-in.  lateral  for  the  same  loss  of 
head,  its  use  is  not  materially  more  expensive  in  first 
cost. 

In  the  design  of  laterals  of  the  perforated-pipe  type 
elsewhere  it  has  been  considered  that  their  length  should 
not  exceed  6  to  8  ft.  if  conditions  governing  uniform 
discharge  were  to  be  realized.  Accordingly  it  was 
thought  that  if  the  width  of  the  filter  box  exceeded  this 
distance  materially,  the  use  of  the  perforated-pipe  lat- 
eral would  be  precluded.  The  present  experiments 
demonstrated,  however,  that,  other  conditions  being 
equal,  the  uniformity  of  discharge  is  dependent  upon 
the  correct  ratio  of  the  length  of  lateral  to  its  diameter. 
In  the  case  of  the  laterals  tested,  this  ratio  is  L'D  - 
34  to  56,  where  L  =  effective  length  of  lateral  between 
first  and  last  perforations  in  inches,  and  D  actual 
internal   diameter  of   lateral    in    inches. 


Above  the  upper  limit  of  L/D  noted  the  discharge 
tends  to  become  irregular.  The  ratio  for  the  lateral 
to  be  adopted  for  use  at  Sacramento  equals  45.  If 
a  lateral  of  4-in.  size  were  used,  its  length  might  prop- 
erly be  increased  to  16  ft. 

Considerable  latitude  is  permissible  in  the  selection 
of  the  sizes  and  spacings  of  perforations.  At  proper 
spacings,  uniform  discharge  is  obtainable  through  holes 
of  from  i  to  '  in.  in  size.  The  spacings  corresponding 
to  this  range  vary  from  3  in.  to  8  in.,  so  as  to  give 
a  ratio  of  total  hole  area  in  a  lateral  (a)  to  the  cross- 
sectional  area  of  the  lateral  (A)  of  from  0.25  for 
the  smallest  holes  to  0.50  for  the  largest  holes.  The 
head  required  varies  inversely  as  this  ratio  and  prac- 
tically the  same  for  equal  ratios.  Hence  for  economy 
in  head  requirements,  the  larger  sizes  of  holes  at  the 
greater  spacings  are  preferable.  The  ratio  a/ A  adopted 
in  the  Sacramento  design  is  0.49,  being  made  up  of 
/s-in.  holes  at  6-in.  spacing.  If  the  size  and  spacing 
of  the  holes  are  properly  proportioned,  the  uniformity 
of  discharge  is  practically  unaffected  by  changes  in 
the  rate  of  wash. 

The  discharge  from  the  laterals,  or  the  rate  of  wash 
(Ral,  may  be  varied  from  6  in.  to  36  in.  vertical 
rise  per  minute  with  the  assurance  of  uniform  distribu- 
tion and  freedom  from  disturbance  of  the  gravel. 

The  spacing  of  laterals  is  dependent  upon  the  min- 
imum allowable  ratio  of  total  hole  area  in  the  under- 
drain  system  C^a)  to  filter  area  and  upon  the  max- 
imum head  available.  Using  18  in.  of  graded  gravel, 
the  above  ratio  may  be  made  as  low  as  0.0021,  cor- 
responding to  approximately  0.3  sq.in.  per  sq.ft.  of  filter. 
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FIG.    G       DETAIL  OF   FIG.    4   T^VKEN    WITH   SHORT 
TIME  EXPOPFRE 

This  allows  a  lateral  spacing  of  12  in.  for  I'n-in.  holes  6 
in.  apart.  A  lateral  spacing  greater  than  12  in.  would 
usually  be  inadvisable  or  impossible  becau.se  of  the 
increased  head  demanded. 

The  perforated-pipe  lateral  is  designed  primarily  to 
insure  a  satisfactory  water  wash,  although  an  air  wash 
may  be  applied  through  the  same  system  with  effective 
results  in  respect  to  di.stribution,  provided  the  rate 
he  not  materially  les.s  than  4  cu.ft.  per  sq.ft.  of  filter 
per  minute.  Such  high  rates  have  already  been 
attained  in  practice,  and  in  the  present  experiments  no 
disturbance  of  the  gravel  bed  wa.s  noted  below  the  top 
laver  of  ft  to  !-in.  size. 
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Based  upon  the  results  of  the  foregoing  experiments, 
values  for  the  most  important  design  factors  for  this 
type  of  rapid  sand  filter  underdrain  system  may  now 
be  tabulated  as  follows: 

Z///J  should  not  exceed  60. 

d,  diameter  of  perforations,  should  be  selected  between 

i   and    I   in. 
.Sj  spacing  of  perforations,   varies  from    3   in.    for  d    =: 
J  in.  to  8  in.  for  d  =    i  in. 
a/ A  should   not   exceed    0.50    for   d    =    I   in.,   and   should 
decrease    to    0.2.5    for   d    =    i   in. 
(i/filter  area   may  be  as   low  as  .0.002  or   0.3  sq.in.  per 

sq.ft.   of  filter. 
S,   spacing   of   laterals,    may  be   as   great  as   12   in.    for 
satisfactory    diffusion,    but    is    limited    by    the    total 
head  available. 

A  gravel  bed  depth  of  18  in.,  composed  of  graded 
sizes,  insures  excellent  diffusion  of  wash-water. 
Rll'  may  be  varied  from  6  to  36-in.  vertical  rise  per 
minute  with  satisfactory  results  in  regard  to  di.<!- 
tribution  of  wash,  provided  the  foregoing  factors 
are  employed  in  the  design. 

The  pre.sent  investigation  was  made  by  the  writer, 
assisted  by  C.  L.  Knight,  field  engineer,  and  uader  the 
direction  of  Prof.  Charles  Gilman  Hyde,  chief  consult- 
ing engineer,  C.  G.  Gillespie,  re.sident  engineer,  and  H. 
B.  Foster,  assistant  hydraulic  and  filtration  engineer, 
Filtration  Division,  Sacramento. 


Street  Cleaning  and  Related  Work 
in  Philadelphia 

City  Has  Taken  Over  Street  Cleaning,  Garbage, 
Ashes  and  Refuse  Collection  in  Two  Dis- 
tricts and  Garbage  Reduction  Works 

By  James  W.  Follin 

Engineer,   Bureau    Municipal   Research.   Philadelphia.    Pa. 

BEGINNING  Jan.  1,  1921,  street  cleaning  and  the  col- 
lection of  ashes,  rubbish  and  garbage  were  under- 
taken in  Philadelphia  by  municipal  forces  in  two  of  the 
thirteen  new  street  cleaning  districts.  The  remaining 
districts  are  under  one-year  contract.  This  is  the  first 
time  that  municipal  forces  have  been  employed  on  this 
kind  of  work  in  Philadelphia  for  over  forty  years.  An 
act  of  the  Pennsylvania  assembly  of  the  year  1874  re- 
quired that  all  work  to  be  done  for  the  city  should  be 
performed  by  competitive  contract.  The  new  charter 
requires  that  both  street  repair  and  city  cleansing  work 
must  be  done  by  the  city  itself  unless  contract  work  is 
approved  by  both  the  council  and  the  mayor. 

The  two  districts  in  which  municipal  work  has  been 
undertaken  are  in  the  center  of  the  city  and  include 
the  most  frequented  section,  the  retail  business  section. 
However,  the  city-cleaned  districts  include  sections  hav- 
ing greatly  varying  conditions  and  the  results  of  the 
work  will  furnish  an  excellent  index  to  what  the  city 
can  pccomplish  in  the  districts  still  under  contract.  The 
total  street  mileage  in  the  city-cleaned  districts  is  about 
15  per  cent  of  the  total  mileage  of  paved  streets  in  the 
city,  but  the  amount  of  street  cleaning  work  done  some- 
what exceeds  this  percentage  because  the  frequency  of 
cleaning  is  greater  than  in  the  contract  districts. 

The  city  has  practically  outfitted  anew  in  mechanical 
equipment.  No  change  has  been  made  in  the  types  of 
equipment  which  have  been  used  for  a  number  of  years. 
The  chief  dependence  in  street  Cleaning  is  still  upon 
horse-drawn  machine  brooms  and  motor  flushers.  How- 
ever, the  quantity  of  equipment  has  been  considerably 
increased  over  that  formerly  used  by  the  contractors  in 
the  same  area.  The  number  of  block  men  has  been 
increased  about  10  per  cent  but  the  use  of  block  men 
is  still  less  than  that  of  some  other  cities. 

The  liulk  of  the  collection  equipment  for  ashes  and 


rubbish  in  the  municipal  districts  was  purchased  from 
the  former  contractor.  However,  35  new  wagons  were 
bought  from  the  Troy  Wagon  Co.  Ten  new  five-ton 
trucks  with  6-yd.  steel  bodies  were  also  purchased — five 
Mack  with  square  bodies  and  five  White  with  bodies 
having  a  fan-tail  end  similar  to  the  New  York  type. 

In  the  collection  of  garbage  old  equipment  is  being 
used  throughout.  Previously  to  this  year  the  garbage 
had  been  collected  and  disposed  of  under  a  one-year 
contract.  The  company  gave  out  the  collection  to  sub- 
contractors. Negotiations  are  almost  completed  for  the 
purchase  by  the  city  of  the  garbage  reduction  plant, 
collection  wagons,  and  other  facilities  owned  by  the 
Penn  Reduction  Co,  These  facilities  are  under  lease  by 
the  city  for  the  month  of  January,  and  their  purchase 
at  a  price  of  $500,000  is  being  considered  by  the  City 
Council.  While  opposition  was  at  first  expressed  to  the 
price  named,  it  is  expected  that  the  purchase  will  be 
approved  at  that  price.  Garbage  is  being  collected  by 
municipal  forces  in  the  two  city-cleaned  districts  and  by 
one-year  contract  in  the  remaining  eleven  districts. 
These  contracts  are  distinct  from  those  for  the  joint 
work  of  street  cleaning  and  ash  and  rubbish  collection. 
The  city  furnishes  the  collection  wagons  to  the  garbage 
contractors.  Private  collectors  are  not  permitted  except 
as  agents  of  the  contractors.  A  certain  section  in  the 
center  of  the  city  has  been  designated  a  closed  area, 
and  private  collectors  are  permitted  in  this  section  only 
under  permit  of  the  Board  of  Health  for  the  collection 
of  garbage  from  hotels  and  restaurants.  The  city  also 
contracts  for  the  transfer  by  barges  of  the  garbage  from 
a  collecting  wharf  to  the  reduction  plant. 

No  changes  have  been  made  in  the  methods  of  dis- 
posal of  ashes  and  rubbish.  These  materials  are  placed 
on  dumps  leased  by  the  contractors.  It  is  stated  in  the 
contracts  that  the  collected  materials  are  the  property 
of  the  city,  and  the  contractor  may  be  called  upon  to 
haul  them  to  salvage  plants  if  the  average  haul  shall 
not  e.xceed  that  to  the  dumps  specified  by  the  contractors 
in  their  bids.  It  is  expected  that  some  action  will  be 
taken  by  the  Bureau  of  Highways  later  in  the  year  in 
the  direction  of  refuse  reclamation. 

The  contracts  for  street  cleaning  and  ash  and  rub- 
bish collection  in  eleven  districts  for  1921  total  $3,895,- 
424.  Adding  to  this  the  estimated  cost  of  the  work  by 
municipal  forces  in  the  two  city  districts  of  $1,280,000, 
gives  $5,175,424.  This  total  exceeds  the  1920  cost  by 
$829,020.  The  estimated  cost  of  the  work  in  the  two 
city  districts  is  $200,000  less  than  the  bids  for  these 
same  districts.  The  total  cost  of  collection  and  disposal 
of  garbage  in  1920  was  $750,000.  It  is  expected  that 
this  cost  will  be  reduced  in  1921. 

The  past  year  has  been  a  busy  one  in  Philadelphia  in 
developing  plans  to  meet  the  requirements  of  the  new 
charter.  An  appropriation  was  made  by  council  of 
$25,000  to  carry  on  an  investigation.  A  special  foi-ce 
was  organized  to  collect  and  assemble  the  necessary 
material  and  a  trip  of  investigation  was  made  to  a 
number  of  the  larger  American  cities  by  a  committee 
of  engineers.  fSee  Engineering  News-Record,  July  2d 
and  Aug.  19,  1920,  pp.  236  and  357.) 

The  city  cleansing  work  is  performed  by  the  Bureau 
of  Highways  of  the  Department  of  Public  Works.  Fred 
C.  Dunlap  is  chief  of  this  bureau,  while  John  H.  Neeson 
is  deputy  chief  in  charge  of  street  cleaning.  E.  D.  Verj'. 
formerly  of  the  Department  of  Street  Cleaning,  New 
York  City,  is  engineer  on  street  cleaning  work. 
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Long-Span  Concrete  Roof  Arches 
for  Chicago  Garage 

Arch  Ribs  Built  as  Polygons  Save  Expense  in 

Forms — Cost  Little  More  than  for  Wood 

Truss — Cold  Weather  Concreting 

THE  largest  concrete  roof  arches  ever  built  are 
believed  to  be  those  of  a  Chicago  garage,  the  arch 
ribs  of  which  have  a  span  of  103  ft.  Ti  in.  over  the 
outer  faces  of  the  supporting  piers.  The  building  is 
a  motor  truck  garage  and  distributing  station  at  4820 
Cottage  Grove  Ave.  for  the  dry-goods  firm  of  Mandel 
Brothers.  It  is  103  ft.  7A  in.  x  161  ft.  4  in.  in  plan 
and  it  was  desirable  to  obtain  an  unobstructed  floor  area 
and  ample  exterior  light  at 
reasonable  expense.  There  are 
eight  concrete  arches  of  the 
span  noted,  supported  on  pil- 
asters in  the  brick  walls;  at 
one  end  is  a  65-ft.  arch  on 
concrete  columns,  in  order  to 
allow  of  an  upper  floor  across 
this  end  of  the  building.  All 
arches  have  a  rise  of  17  ft. 
and  are  spaced  16  ft.  c.  to  c. 
Fig.  1  shows  the  construction 
and  Fig.  2  an  interior  view  of 
the  completed  structure. 

Each  main  arch  is  a  con- 
crete rib  11 2  X  24  in.  in  sec- 
tion with  a  short  vertical  stem  at  each  end  seated 
on  a  concrete  cap  on  the  17-in.  brick  pilaster.  It  is 
reinforced  by  three  I-in.  rods  in  top  and  bottom,  with 
stirrups  spaced  3  ft.  apart,  the  longitudinal  rods 
being  hooked  into  a  spiral  at  each  end  of  the  arch 
and  having  their  ends  hooked  at  the  lap  splices.  The 
intrados  has  nominally  a  radius  of  90  ft.  but  actually 
the  arch  is  polygonal,  with  10-ft.  sides,  this  arrangement 


avoiding  the  expense  of  curved  form  work.  In  the  65-ft. 
arch  the  radius  is  42  ft.  A  single  2A-in.  tie  rod  with 
turnbuckles  forms  the  lower  chord.  At  each  end  of 
the  tie  rod  is  a  nut  and  bearing  plate,  the  plate  at  one 
end  taking  a  bearing  against  the  steel  spiral  and  being 
embedded  in  the  concrete,  while  at  the  other  end  the 
plate  bears  against  the  outer  face  of  the  rib.  This  rod 
is  14  ft.  above  the  floor,  and  to  prevent  sagging  it 
is  supported  by  five  --in.  hooked  hangers  whose  upper 
ends  are  fitted  with  washers  and  embedded  in  the  arch 
rib.  Turnbuckles  provide  for  adjustment  of  the  hangars. 
Details  of  the  ribs  and  forms  are  given  in  Fig.  3 

On  each  side  of  the  crown  are  two  lines  of  longitudinal 
concrete  beams  or  struts,  8x6  in.  section,  formed  be- 
tween the  ribs  and  extending  to  the  end  walls.     Upon 


FIG.  1.     CROS.S-SECTION  OF  ARCH  ROOF 

these  rest  the  wood  framing  of  continuous  skylights 
or  monitors  12  ft.  wide.  This  arrangement  gives  a 
good  distribution  of  light  over  the  entire  floor  area, 
as  the  roof  design  eliminates  all  interior  obstructions. 
Pivoted  sash  in  the  sides  of  the  monitors  provides  for 
ventilation. 

Wood  rafters  were  planned  originally  to  be  carried 
by  timber  strips  bolted  to  the  sides  of  the  arch  ribs, 


FIG.  2.  CONCRETE  AKCHES  OF  lOSl-IT.  SPAN  CAKRT  BOOF  OF  GARAGE 
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concrete  was  well  redded  to  ensure  density  and  close 
contact  with  the  reinforcing  steel. 

A  snow  load  of  25  lb.  per  square  foot  was  the  live 
load  element  in  the  design.  Compression  in  the  con- 
crete is  taken  at  750  lb.  per  square  inch.  Owing  to 
the  high  cost  of  lumber  the  cost  of  the  nine  arches 
was  only  about  $800  more  than  that  of  wood  lattice 
trusses  such  as  are  used  frequently  in  buildings  of  this 
kind,  but  the  trusses  would  have  formed  considerable 
obstruction  to  proper  distribution  of  light. 

The  arch  ribs  were  figured  first  for  the  full  dead  load 
and  for  the  live  load  over  the  entire  span,  which  con- 
dition of  loading  determined  the  greatest  horizontal 
thrust.  The  greatest  bending  moment  in  the  arch  was 
assumed  to  occur  when  the  live  load  is  acting  on  one-half 
of  the  arch.  This  moment  is  positive  in  the  loaded 
quarter  point   and   negative   in   the   unloaded   quarter 


-1/^"" 

&ec+ioo 
Deta'il    of   Concre+e   Beom 
FIG.      3.     -DETAILS   OF   ARCH   RIB   AND  FORMS 

but  a  simpler  construction  was  adopted  by  seating  the 
ends  of  the  rafters  in  the  ribs.  For  this  purpose  the 
rafters  were  supported  by  the  forms  and  the  concrete 
was  poured  around  them..  They  are  2  x  10  in.,  spaced 
2  ft.  c.  to  c.  The  roof  sheathing  consists  of  two  layers 
of  8-in.  matched  and  dressed  boards  placed  transversely 
and  separated  by  2  x  2-in.  strips  extending  across  the 
arch,  the  air  space  thus  formed  serving  for  heat  insula- 
tion and  preventing  the  condensation  of  moisture  on 
the  inner  side.  A  layer  of  building  paper  is  laid  upon 
the  inner  sheathing,  and  over  the  outer  sheathing  ir. 
placed  a  felt  and  pitch  roofing.  Across  one  end  of  the 
building  is  a  balcony  carried  by  wood  joists  seated  in 
the  end  wall  and  in  stirrups  on  hanger  rods  whose  upper 
ends  are  embedded  in  the  65-ft.  arch  rib. 

For  each  rib  the  form  was  supported  on  a  timber 
frame  or  falsework,  having  bents  spaced  10  ft.  c.  to  c. 
The  roof  joists  or  rafters  were  seated  in  notches  in  the 
sides  of  the  form  (see  Fig.  3),  and  at  the  middle  of  the 
span  the  first  layer  of  roof  sheathing  was  laid  on  the 
joists  to  serve  as  a  platform  for  the  concreting  wheel- 
barrows. Planed  2-in.  lumber  was  used  for  the  forms, 
which  were  made  watertight.  This  falsework  construc- 
tion was  adopted  partly  because  the  work  was  done 
during  the  winter,  as  it  permitted  the  entire  area  to 
be  covered  before  concreting  was  commenced. 

A  rich  and  rather  dry  concrete  mix  of  1:1:2  was 
used,  with  ^-in.  stone  as  the  coarse  aggregate.  This 
was  partly  for  strength  and  partly  in  view  of  the  cold 
weather.  No  salt  was  used,  but  the  water  and  materials 
were  heated  and  salamanders  were  kept  burning  on  the 
floor.  Two  of  the  ribs  were  poured  on  a  cold  day  and 
zero  temperature  was  reached  the  same  night,  but  the 
concrete  was  not  affected.  Forms  were  left  in  place  for 
60  days.  A  mixer  at  one  end  of  the  building  discharged 
the  concrete  into  wheelbarrows  which  were  hoisted  to 
the  roof  platform  and  dumped  into  the  forms,  filling 
the  ends  first  and  then  working  toward  the  crown.    The 


FIG.    4.      TESTING    CONCRETE  ROOF   ARCHES 

point.  Combining  this  bending  moment  with  the  thrust 
from  the  total  dead  load  and  the  live  load  oh  one-half 
of  the  span  determined  the  critical  or  most  dangerous 
section  of  the  arch. 

One  of  these  arches  was  tested  at  the  demand  of  the 
Chicago  Building  Department,  being  subjected  to  a  test 
load  of  12,000  lb.  concentrated  at  one  quarter  point  of 
the  span.  This  test  was  made  with  a  platform  8  x  10 
ft.  hung  from  the  arch  by  three  sets  of  i-in.  cables 
and  loaded  with  125  bags  of  cement,  as  shown  in  Fig.  4. 
Assuming  the  arch  to  act  as  hinged  at  the  two  abut- 
ments the  greatest  deflection  occurs  at  the  loaded  point. 
According  to  the  elastic  theory  the  quarter  point  of 
the  unloaded  side  should  have  a  rise  equal  to  the  down- 
ward deflection  of  the  loaded  point,  while  the  crown  of 
the  arch  should  not  show  any  vertical  deflection.  Assumr 
ing  a  modulus  of  elasticity  of  3,000,000  the  formula 
gives  a  deflection  of  i-in. 

In  the  test,  the  deflection  immediately  after  the  load 
was  applied  amounted  to   1-in.  at  the  loaded  point  and 
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zero  at  the  crown,  with  A -in.  rise  at  the  quarter  point 
of  the  unloaded  side.  These  values  increased  to  ~-in. 
and  1-in.  at  the  quarter  points  after  24  hours,  the 
crown  still  showing  no  deflection.  Immediately  after 
removing  the  loads  the  nonelastic  deflection  was  l-in, 
and  I'e-in.  at  the  loaded  and  unloaded  points,  respec- 
tively. 

The  architect  and  superintendent  for  this  building 
was  I.  S.  Stern,  Chicago.  The  concrete  arches  were 
designed  and  constructed   by   L.  J.   Mensch,   Chicago. 


Effect  of  Worn  Runners  on  Dredge 
Pump  Efficiency 

Comparative  Tests  of  New  and  Worn  Runners  Show 

Economic  Necessity  of  Providing  for 

Prompt  Replacement 

By  Ivan  E.  Hour 

Assistant  Enpneer,   Miami   Conservancy   District.   Dayton,  Ohio 

PROMPT  replacement  of  worn  pump  runners  has 
been  made  a  rule  in  pumping  hydraulic  fill  at  the 
flood  protection  dams  of  the  Miami  Conservancy  Dis- 
trict. Tests  of  the  dredge  pump  at  the  Taylorsville 
dam  made  on  several  different  dates  in  the  early  stages 
of  the  work  and  under  several  different  conditions 
indicate  the  reason  for  this  practice.    The  observed  and 
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TESTS  OF   15-IN.   DKEDGK  PUMP  WITH   37-1 N.   4-V.\NE 
CAST  IRON  RUNNER 


Tc.-^t  of  .Vpril  2.  1919;    length  of  line.  2170  ft  ;    niMiicr,  Tir% 
lift,  6  ft.;    average  pump  efficiency.  50  per  cent 
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calculated  data  of  these  tests  .--e  given  in  Tables  I,  II 
and  III.  Table  I  gives  the  data  obtained  while  u.sing 
a  39-in.  cast-iron  runner;  Table  II  gives  that  obtained 
using  a  37-in.  cast-iron  runner,  made  by  cutting  off 
the  ends  of  the  vanes  of  a  .39-in.  runner,  with  an  acety- 
lene torch ;  and  Table  III  gives  that  obtained  using  a 
34-in.  manganese-steel  runner  with  diameter  increased 
to  36  in.  by  shoes.  A  cross-section  of  the  pump  is 
shown  by  the  drawing.  The  motor  is  a  3-50-hp.  three- 
phase  60-cycle  induction  motor  having  a  full  load  speed 
of  505  r.p.m. 

Making  proper  correction  for  elevations  of  gages  the 
total  head  on  the  pump  and  the  friction  head  in  the 
pipe  line  were  determined  by  readings  of  carefully 
calibrated  suction  and  pressure  gages.  Velocities  for 
the  measured  friction  head  per  100  ft.  were  taken 
from  the  tests  described  in  Engineering  Neirx-Record, 
.Ian.  6,  1921,  p.  18,  using  the  test  for  which  the  condi- 
tions were  most  similar.  The  power  input  to  the  motor 
was  obtained  by  counting  the  revolutions  of  the  di.sk  of 
an  integrating  watt-hour  meter.  Speeds  were  measured 
b.v  an  ordinary  speed  indicator  held  on  the  end  of  the 
motor  shaft.  Motor  efficiencies  for  different  speeds  were 
furnished  by  the  manufacturers.  Observations  at  a 
given  speed  were  taken  simultaneously  and  were 
repeated  in  all  cases. 

In  working  up  the  data  for  a  given  test  the  different 
determinations  of  friction  head,  total  head,  and  power 
input  were  plotted  against  the  speed,  and  the  points 
balanced  by  smooth  curves.  The  ((uantities  given  in  the 
tables  were  taken  from  these  curves.  In  this  way  some 
of  the  small  observational  discrepancies  were  elimi- 
nated. It  might  he  stated,  however,  thrt  in  no  instance 
were  these  discrepancies  of  appreciable  'agiiitiide.  The 
work    was   cMrefully    done    throughout.      Although    the 
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results  are  not  as  accurate 
as  would  be  expected  in 
performance  tests  of  high- 
grade  centrifugal  water 
pumps,  the  writer  believes 
that  they  are  much  more 
accurate  than  most  dredg- 
ing data. 

Reference  to  Table  I 
shows  that  the  average  effi- 
ciency of  the  pump  with 
the  39-in.  runner  was  re- 
duced from  about  57  per 
cent  when  the  runner  was 
new,  to  about  45  per  cent 
when  the  runner  was  worn 
out.  During  this  time  the 
pump  handled  about  40,000 
cu.yd.  and  the  runner,  about 
22,000  cu.yd.  The  pump 
had  handled  about  36,000 
cu.yd.  when  the  39-in. 
runner  was  installed.  On 
April  1  1919,  after  the 
runner  had  handled  about 
2,700  cu.yd.  the  propelling 
area  of  each  vane  was  found 
to  have  been  reduced  by 
wear  about  22  sq.in.  When 

the  runner  was  discarded  this  wear  amounted  to  about 
81  sq.in.  The  wearing  was  confined  entirely  to  the 
inner  ends  of  the  vanes  and  was  probably  due  to  the 
impact  of  the  rocks  in  getting  into  the  runner.  The 
material  handled  was  clay,  sand,  and  gravel  with  a 
preponderance  of  clay.  A  mechanical  analysis  of  a 
typical  sample  showed  that  about  10  per  cent  by  weight 
was  retained  on  a  i-in.  screen  and  that  about  50  per 
cent  of  the  remainder  passed  through  a  200-mesh  sieve. 

Table  II  shows  that  the  average  efficiency  of  the 
pump  with  the  37-in.  runner  was  reduced  from  about 
50  per  cent  to  about  44  per  cent,  by  the  wearing  down 
of  the  runner  vanes,  the  latter  figure  being  practically 
the  same  as  for  the  worn-out  39-in.  runner.  However, 
the  efficiency  when  the  37-in.  runner  was  first  installed 
was  somewhat  lower  than  in  the  case  of  the  new  39-in. 
runner,  due  possibly  to  the  larger  flow  space  between 
the  outer  ends  of  the  vanes  and  the  pump  shell  as 
well  as  to  the  rather  rough  manner  in  which  the  vanes 
had  been  cut  off.  About  105  sq.in.  had  been  worn  off  of 
each  vane  of  the  37-in.  runner  when  it  was  discarded. 


TABLE  III.     TEST  OF  15-IN.  DREDGE  PUMP  WITH  36-IN., 

4-V.\NE  MAN'G.WESE  STEEL  RUNNER 


Teatof  iMay  28,  1919;   Length  of  line,  MM  ft.; 

lift,  =  1 2  ft.;  average  pump  efficiency,  62.3% 
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The  data  in  Tables  I  and  II  seem  to  indicate  that 
the  eflSciency  was  higher  when  pumping  through  the 
shorter  pipe  lines,  which  seems  reasonable,  since  for 
such  conditions  the  discharges  were  greater  and  the 
heads  smaller.  Unfortunately  it  was  not  feasible  to 
vary  the  head  and  discharge  through  a  certain  pipe  line 
without   varying  the   speed. 

Both  of  the  runners  mentioned  above  were  cast-iron 
runners  which  were  "furnished  with  the  first  pumps 
obtained.  This  accounts  for  the  comparatively  short 
life.  Manganese-steel  runners  with  detachable  shoes 
were  later  adopted  because  of  their  much  longer  life. 
They  are  now  being  used  at  all  locations.  The  average 
efficiency  of  the  Taylorsville  pump  with  a  new  man- 
ganese-steel runner  was  about  62  per  cent,  as  shown  in 
Table  III,  or  about  5  per  cent  higher  than  with  the 
new  39-in.  cast-iron  runner.  However,  the  test  recorded 
in  Table  III  was  made  with  a  pipe  line  1,414  ft.  long 
whereas  the  test  with  the  new  39-in.  cast-iron  runner 
was  made  with  a  line  2,010  ft.  long.  The  efliciencies 
would  probably  have  been  about  the  same  if  the  tests 
had  been  made  with  the  same  length  of  line. 

The  tests  described  were  made  with  the  co-operation 
of  the  division  engineers,  0.  N.  Floyd  and  H.  S.  R. 
McCurdy,  at  the  Taylorsville  and  Englewood  dams 
respectfully,  at  times  when  the  work  would  interfere 
least  with  the  construction  progress.  Arthur  E. 
Morgan  is  chief  engineer  of  the  Miami  Conservancy 
District.  Charles  H.  Paul,  is  the  assistant  chief  engi- 
neer and   C.   H.   Locher   is   the  construction   manager. 


Mechanical  Mixer  Loader  Facilitates 
Paving  Operation 

A  MECHANICAL  loader,  which  picks  up  the  aggre- 
gate from  ground  piles,  measures  it  to  correct 
proportions  and  conveys  it  to  the  mixer,  was  a  notable 
element  this  season  in  a  paving  operation  near  Carroll- 
ville.  Wis.,  for  which  the  Jacobus  &  Winding  Con- 
struction Co.  of  Milwaukee  was  the  contractor.  By  the 
use  of  this  machine  the  crew  was  reduced  to  13  men. 
Due   to   the   absence   of   shoveling   and    wheeling,    soft 


END  VIEW  OF  L0.4DER  .\ND   MIXER,    STOCK  PILES 
ON    ONE    SIDE 


January  27,  1921 


ENGINEERING     NEWS-RECORD 


171 


(2)      KXD   IXCLIXli   LEAVES   CLEAl;   Sl'Ail. 


sub-grade  caused  little  trouble.  Only  falling  rain 
stopped  the  work,  if  the  materials  were  on  the  ground. 
Construction  in  cuts,  with  rain  every  few  days,  gave 
ample  opportunity  for  these  facts  to  be  determined  and 
verified. 

Two  views  of  the  outfit  are  given  from,  which  a 
fairly  clear  idea  of  its  appearance  and  general  arrange- 
ment is  had.  The  loader  consists  of  a  long  framework, 
mounted  on  self-propelled  trucks,  which  carries  a  rub- 
ber belt  conveyor  which  discharges  the  material  through 
a  chute  into  the  mixer  skip.  On  the  top  of  this 
framework  a  bucket  elevator  is  mounted  so  as  to  move 
back  and  forth  along  the  frame  to  adju.st  it  into 
working  relation  to  the  piles  of  sand  and  stone  on 
the  subgrade.  Underneath  this  elevator  and  above  the 
belt  conveyor,  a  hopper  is  mounted,  which  is  divided 
into  a  number  of  compartments  and  is  movable  along 
the  frame  .so  that  anyone  of  these  compartments  may 
be  placed  in  position  for  the  elevator  to  discharge 
into  it. 

In  operation  the  elevator  first  fills  a  series  of  sand 
hoppers  sufl^cient  for  eight  batches  and  then  moves  into 
position  to  elevate  stone,  for  which  two  hoppers  are 
provided.  When  the  elevator  fills  a  stone  hopper  it  is 
discharged,  together  with  a  sand  hopper,  onto  the  belt 
and  carried  to  the  mixer.  When  the  last  sand  hopper 
is  discharged,  the  elevator  is  moved  to  the  sand  pile 
and  refills  the  eight  sand  compartments.  During  this 
time  the  two  compartments  of  stone  are  ready  for 
delivery  to  the  mixer  so  that  no  delay  results  in  chang- 
ing the  elevator  from  one  pile  to  the  other. 

The  material  is  spouted  into  the  mixer  skip  by  means 
of  a  swivel  chute  pivoted  at  the  end  of  the  framework. 
The  purpose  of  this  chute  is  to  enable  the  material  to 
be  spouted  well  toward  the  inside  of  the  skip  and  also 
to  allow  considerable  variation  between  the  mixer  and 
loader  so  that  exact  alignment  is  unnece,ssar>'.  This 
saves  time  in  moving.  It  is  to  he  noted,  also,  that 
the  inclined  .section  of  the  conveyor  extends  to  a  height 
of  about  12  ft.  and  permits  a  length  of  about  .'lO  ft. 
between  the  skip  of  the  mixer  and  the  wheels  of  the 
loader  for  finish  grading,  with  sufficient  head-room  for 
men  to  work  without  danger.     Although  the  subgrade 


was  in  exceptionally  bad  condition  and  needed  consid- 
erable trimming,  still  this  30  ft.  of  working  space  was 
all   that   was  ever   required. 

Trucks  delivered  the  material  in  piles  at  one  side  of 
the  road,  four  piles  in  fifty  feet — sand  and  stone 
alternately.  The  range  of  the  elevator  being  a  little 
over  50  ft.  enabled  it  to  work  on  any  one  of  four  piles 
with  one  setting  of  the  machine.  Considerable  addi- 
tional range  is  provided  by  the  swivel  chute  which 
can  be  extended  either  forward  or  backward  to  dis- 
charge the  material  into  the  mixer  skip.  In  this  way  a 
total  variation  of  70  ft.  is  possible  in  the  piles.  This 
is  approximately  20  per  cent  of  a  day's  run.  It  was 
found  that  materials  never  varied  more  and  it  was 
hardly  ever  necessary  to  work  at  the  extreme  points. 

By  placing  material  on  one  side  of  the  road,  the  other 
side  was  left  open  for  bringing  up  additional  mate- 
rial and  cement.  On  this  job  sufl^cient  room  was  left 
between  the  loader  and  the  forms  to  bring  up  cement  in 
wagon  loads  and  pile  it  within  20  ft.  of  the  mixer.  The 
piles  of  sand  and  stone  were  approximately  12  ft.  wide, 
two  to  three  truck  loads  being  dumped  on  each  pile. 
The.se  were  almost  completely  picked  up  by  the  elevator, 
only  one  man  being  required  for  cleaning  up. 

The  crew  consisted  of  13  men,  placed  as  follows:  One 
finisher;  two  men  spreading  mixed  concrete  and  laying 
reinforcing;  one  mixer  engineer;  one  fireman  (helped 
on  loader  chute)  ;  two  cement  men;  two  men  for  prepar- 
ing the  grade;  one  loader  engineer;  one  man  operating 
hoppers  on  the  loader;  one  mjin  cleaning  up  material 
piles;  and  one  form  setter.  This  crew  required  con- 
siderably less  .supervision  than  the  ordinary  mixer  crew, 
chiefly  because  only  half  as  many  men  were  rccjuired 
and  most  of  these  were  skilled  workmen  who  in  turn 
set  the  pace  for  the  laborers. 

Weather  conditions  and  other  delays  beyond  the  con- 
trol of  the  contractor,  and,  later  freezing  weather, 
interrupted  prf)gress  of  the  job  to  such  an  extent  that 
output  figures  mean  very  little.  The  average  progress 
of  the  work  was  approximately  on  the  basis  of  30  ft. 
per  hour  which  was  the  capacity  of  the  mixer.  At  this 
rate  the  loader  was  idle  30  per  cent  of  the  time  wait- 
ting   for  the   mixer. 
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Large  Railroad  Ash-Handling  Plants  of  Two  Types 

Underground  Removal  for  Through  Trains — Overnead  Removal  at  Terminal — Remote  Control  of  Electric 
Operation^ — Costs  and  Comparisons  of  Service 


RADICALLY  different  methods  used  under  different 
k  operating  conditions  for  handling  ashes  dropped 
from  locomotives  when  cleaning  fires  are  illustrated  in 
the  two  new  and  large  ash-handling  plants  on  the  Pitts- 
burgh &  Lake  Erie  R.R.  At  Brightwood,  Pa.,  the  ashes 
from  engines  of  through  trains  are  dropped  into  hoppers 
having  bottom  gates  for  delivering  the  ashes  to  a  car 
traveling  in  a  transverse  tunnel  and  in  turn  discharging 
into  the  skip  of  an  ash  hoist.  At  Haselton,  Ohio,  the 
locomotives  at  an  engine  terminal  drop  the  ashes  into 
cars  in  a  shallow  pit,  the  car  bodies  being  hoisted  out 
by  a  trolley  on  an  inclined  runway  extending  across  the 
tracks  to  the  ash  bin. 

In  each  case  the  plant  has  capacity  sufficient  to  handle 
the  ashes  from  twelve  engines  per  hour,  or  about  45 


by  the  ashpit  attendants,  tTie  enginemen  and  firemen 
remaining  in  charge  of  their  engines.  The  layout  of 
this  plant  was  shown  in  Engineering  News-Record  of 
July  15,  1920,  p.  107.- 

Ashpits  Over  Tunnel. — Long  pits  between  the  rails 
would  be  objectionable  in  running  tracks  and  the  trans- 
fer of  ashes  across  and  above  such  tracks  would  be 
equally  objectionable.  To  meet  local  conditions  a  hopper- 
bottom  ashpit  of  225  cu.ft.  capacity  is  placed  in  each 
of  the  four  freight  tracks,  the  pit  having  a  length  of 
only  14  ft.  and  a  depth  of  8  ft.  from  the  rail  to  the 
cut-off  gate  in  the  bottom.  These  pits  are  of  concrete, 
with  firebrick  lining.  Beneath  the  ashpits  is  a  trans- 
verse concrete  tunnel  114  ft.  long,  13  ft.  wide  and  8 
ft.  high,  one  end  of  which  opens  into  the  shaft  of  an 
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PIG.    1.      ASHPITS    AND    TUNNEL    AT    BRIGHTWOOD;    P.  &  L.  E.  R.R. 


cu.yd.  per  hour.  At  Brightwood,  with  underground 
operation,  the  conditions  are  uniform  and  only  one  man 
per  shift  is  needed  in  the  tunnel  for  the  ash  handling 
plant.  At  Haselton,  with  outside  or  surface  operation, 
from  two  to  three  men  per  shift  are  needed  for 
equivalent  service,  the  number  varying  with  the  weather 
conditions.  At  this  point,  however,  the  extra  capital 
cost  for  two  long  tunnels  and  the  necessary  machinery 
for  underground  operation  would  not  be  warranted. 

Undeeground  Ash  Handling  System 

For  delivery  of  coal,  water  and  sand  to  the  engines 
of  through  trains,  a  large  plant  serving  six  tracks  has 
been  built  at  Brightwood,  Pa.,  and  on  four  of  these 
tracks  the  engines  can  have  their  fires  cleaned  at  the 
same  time  that  they  are  taking  water  from  the  stand- 
pipes  placed  between  the  tracks.    The  fires  are  cleaned 


ash  hoist.  The  general  construction  is  shown  in  Figs. 
1  and  2.  At  the  river  end  of  the  tunnel  is  the  pump 
house  which  supplies  the  water  station.  The  entire 
concrete  structure  was  built  in  open-cut  and  is  rein- 
forced for  both  the  earth  loads  on  the  roof  and  side 
walls  and  also  for  external  water  pressure,  as  this  work 
is  below  high-water  level  in  the  Ohio  River,  which 
parallels  the  railroad.  The  concrete  is  made  waterproof, 
as  explained  in  the  article  noted  above.  Inclined  hatch- 
ways or  ladder  shafts  give  access  to  the  tunnel,  which 
has  also  a  recess  for  a  heating  stove  and  a  large  hatch- 
way for  handling  machinery. 

Heavy  reinforced-concrete  girders,  integral  with  the 
roof  and  walls  of  the  tunnel,  carry  the  running  tracks 
acros"  the  tunnel  and  also  form  the  side  walls  of  the 
ashpits  (see  Fig..  2).  Upon  these  girders  are  placed 
cast-iron  rail  chairs  of  I-section,  with  anchor  bolts  in 
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Half  Section  of  Ash  Pit 
Girders  showing  Reirrforcemeni- 


Section  cct  Hortchway  one*  Stove  Rece&S) 
TITNNEL  SECTION   AND   GIRDER   DETAILS 


the  bottom  flanges  and  clip  bolts  for  the  rails  in  the 
top  flanges.  These  chairs  are  placed  29  in.  c.  to  c. 
and  have  a  bearing  4  in.  long  for  the  rails,  and  26  in. 
long  on  the  concrete.  The  rail  clips  do  not  grip  the 
top  surface  of  the  rail  flange,  but  allow  1-in.  vertical 
play,  thus  preventing  the  deflection  or  wave  motion 
in  the  rail  from  causing  any  motion  of  the  rail  chair 
on  the  concrete.  This  track  construction  is  shown  in 
Fig.  3. 

Ash  Car  in  Tunnel. — A  steel,  hopper-bottom,  motor- 
driven  ash  car  of  75  cu.ft.  capacity  travels  in  the  tun- 
nel and  is  operated  by  a  rider  who  also  loads  the  car 
by  means  of  the  undercut  gates  in  the  bottoms  of  the 
four  ashpits.  Details  of  the  gate  apparatus  are  given 
in  Fig.  4.  A  track  of  7-ft.  gage  with  a  grade  of  0.5 
per  cent  descending  toward  the  shaft  has  its  90-lb. 
rails  supported  on  steel  posts  spaced  6i  ft.  c.  to  c, 
the  top  rail  being  about  24  in.  above  the  tunnel  floor, 
in  order  to  accommodate  the  hopper  bottom  of  the  car, 
which  lies  between  and  below  the  rails.  Each  post  is 
a  4-in.  I-beam,  39  in.  long,  with  the  lower  end  grouted 
into  the  tunnel  floor.  At  the  top  are  tw'o  angles  with 
a  cap  plate  to  carry  the  rails,  which  are  secured  by 
clip  bolts  passing  through  the  plate  and  angles,  as 
shown  in  Fig.  3. 

Water  is  used  freely  in  cleaning  the  ash-pans  of 
the  engines  and  for  cooling  the  ashes  in  the  pits  so 
that  they  are  not  dry  or  hot  when  delivered  to  the  car. 
Water  is  available  also  in  the  tunnel  for  cooling  any 
unusually  hot  ashes  and  for  washing  the  floor  and  the 
car,  the  floor  having  a  gutter  and  being  sloped  to  carry 
off  all  wash  water  as  well  as  the  drainage  from  the 
pits.  Electric  power  wires  and  contact  rails  are  car- 
ried along  the  roof  of  the  tunnel  on  the  side  opposite 
to  that  on  which  the  operator  does  all  his  work,  the 
rails  engaging  with  contact  plates  supported  by  an 
arm  on  the  side  of  the  ash  car. 

Cast  steel  wheels  with  outside  flanges  carry  this 
car,  one  axle  being  geared  to  a  5-hp.  motor,  which  gives 
a  maximum  normal  car  speed  of  250  ft.  per  minute. 
Spring  buff'ers  on  the  ends  of  the  car  sills  engage 
bumper  Vjlocks  at  each  end  of  the  track.  On  one  end 
of  the  motor  shaft  Is  keyed  a  wheel  for  a  brake  band 
operated  by  a  treadle.  The  controller  handle,  brake 
treadle  and  dumping  lever  are  placed  onvenient  to  the 
operator,  who  stands  on  a  running  board  on  one  side 
of  the  car.  The  car  and  its  brake  equipment  are  shown 
in   Fig.   5. 

Ash  Hoist.— When  in  its  dumping  position,  the  a.sh 
car  stands  in  the  hoisting  shaft  (Fig.  1),  directly  over 
the  skip  or  elevator  bucket.  The  track  gage  (7  ft.) 
is  wide  enough  to  allow  the  .skip  guides  to  be  placed 


B^  between     the     rails,     these 

guides  being  cut  away  to  al- 
low the  front  axle  of  the  ash 
car  to  pass  through.  When 
the  car  is  run  back  out  of  the 
shaft  and  the  hoisting  skip 
is  raised,  a  countenveighted 
frame  or  gate  automatically 
rises  and  barricades  the  end 
of  the  tunnel,  so  that  the  ash 
car  cannot  be  run  into  the 
dumping  position  until  the 
skip  bucket  has  again  re- 
turned to  its  loading  posi- 
tion and  thus  carried  down 
the  barricading  gate  to  clear  the  tunnel.  The  ash  car 
and  skip  mechanism  are  interlocked  both  mechanically 
and  electrically  to  secure  proper  operation  and  to  pre- 
vent interference.  When  the  car  is  in  position  over  the 
skip  bucket,  the  operator  releases  the  gate  forming  the 
front  end  of  the  car;  after  the  ashes  have  run  out  he 
closes  this  gate  and  latches  and  locks  it  in  one  operation. 
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The  hoisting  skip  has  a  capacity  of  90  cu.ft.  and 
is  operated  by  a  22-hp.  motor.  At  the  top  of  its  travel 
the  skip  automatically  dumps  the  damp  ashes  into  a 
hopper-bottom  concrete  storage  bin  of  3,500  cu.ft. 
capacity.  This  bin,  which  is  emptied  daily,  is  placed 
above  the  coal  car  track  of  the  coaling  station,  so  that 
cars  which  have  dumped  their  loads  of  coal  can  be  loaded 
with  ashes  directly  from  the  biii.  Each  round  trip 
of  the  ash  skip,  starting  at  the  bottom  of  the  shaft. 
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FIG.  4.     ASHPIT  GATE  AND  MECHANISM 


is  effected  by  the  operator  pressing  a  button  located 
on  the  wall  of  the  tunnel,  the  button  being  placed  about 
20  ft.   back   from   the   skip. 

About  50  to  90  cu.ft.  of  ashes  are  dropped  by  each 
engine,  the  daily  total  in  the  fall  of  1920  amounting  to 
about  4,200  cu.ft.  or  85  tons  of  drj'  ashes.  By  the 
introduction  of  the  mechanical  methods  described,  one 
man  for  each  eight-hour  shift  can  remove  the  ashes 
from  the  four  pits,  receiving  ashes  from  twelve  engines 
per  hour,  the  assumed  maximum  service  being  six 
engines  per  hour  in  each  direction,  at  ten-minute 
intervals  The  operator's  dut>'  is  to  keep  the  pits  empty 
and  he  has  free  communication  with  the  men  on  the 
surface  who  are  working  on  the  engines. 

Ash  handling  plants  of  other  types  serving  through 
trains  on  this  railroad  require  two  or  more  men  on  each 
shift  to  perform  this  same  duty.  With  the  present  wage 
scale  capitalized,  there  is  a  capital  or  investment  saving 
of  $75,000  by  eliminating  three  men  per  day. 

As  the  ash  handling  plant  at  Haselton,  Ohio,  is  part 
of  the  equipment  of  an  engine  terminal,  main  track 
conditions  were  not  a  factor,  as  at  Brightwood.  Low 
cost  with  economy  and  efficiency  of  operation  were  the 
main  requirements.  Concrete  ashpits  are  located  in  four 
parallel  tracks  extending  to  the  coaling  station,  sanding 
towers  and  water  columns,  as  .shown  by  the  layout  plan, 


FIG.    fi.      ASH    CAR   IN   TUNNEL  UNDER   ASH    PIT 


Fig.  6.  These  pits  are  125  to  152  ft.  long,  4  ft.  wide, 
and  with  a  maximum  depth  of  about  5  ft.;  they  are 
spaced  17  ft.  c.  to  c.  As  the  site  is  on  filled  ground 
the  pit  walls  are  carried  below  the  floor  to  a  single 
broad  footing,  which  gives  a  maximum  soil  loading  on 
clay  of  less  than  one  ton  per  square  foot.  In  each 
pit,  the  floor  is  sloped  to  four  low  points  where  sumps 
connected  with  four  transverse  8-in.  drains  leading  to 
a  12-in.  longitudinal  drain  beyond  the  pits.  Fig.  7 
shows   the  pits  and  the   ash  handling   equipment. 

Steel  cars  with  removable  bodies  of  2  cu.yd.  capacity 
travel  on  a  track  of  37] -in.  gage  in  the  bottom  of  the 
ashpit,  each  pit  having  twelve  cars.  The  cars  are  pro- 
pelled by  hand.  Cast  iron  chairs  or  pedestals  spaced 
about  4  ft.  c.  to  c.  are  embedded  in  the  concrete  floor 
to  carry  the  71-lb.  rails,  the  outer  edge  of  the  rail 
base  fitting  under  a  lug  in  the  casting  and  the  inner 
edge  being  held  by  a  rail  clip  and  bolt  at  each  support. 
A  clear  space  is  provided  behind  and  under  these  rails 
to  facilitate  cleaning  out  the  small  amounts  of  stray 
ashes  that  fall  into  the  pit.  The  main  track  rails  rest 
on  cast-iron  chairs  spaced  about  30  in.  c.  to  c.  and 
resting  on  the   top   of  the   ashpit   walls. 

Overhead  Runways. — Two  elevated  runways,  on  a 
grade  of  4^  in.  per  foot,  extend  across  the  pits  and  form 
a  V,  in  plan,  so  that  each  pit  is  served  by  both  runways, 
and  the  apex,  at  the  high 
point,  is  over  a  concrete  ash 
bin  of  220  cu.yd.  capacity.  On 
each  runway  travels  a  trolley 
with  hoisting  cable,  the  cables 
being  led  to  two  separate 
hoisting  plants,  each  having  a 
22-hp.  motor.  A  locomotive 
standing  at  any  part  of  the 
pit  has  its  ashes  dropped  into 
a  pit  car,  which  is  then  run 
by  hand  under  one  or  other  of 
the  runways,  sp  that  the  bail 
on  the  fall  line  of  the  trolley 
can  be  hooked  to  trunnions  on 
the  ends  of  the  car  body.  The 
body  is  then  hoisted  out  of 
the  pit  car  and  hauled  to  the 
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top  of  the  runway,  where  it  is 
inverted  automatically  by 
means  of  a  trip  and  dumps  its 
contents  into  the  bin.  The 
empty  body  is  then  run  back 
and  lowered  upon  the  car 
frame  in  the  pit. 

Each  runway  is  supported 
by  two-post  bents  and  a  tower 
or  four-post  bent,  the  apex  of 
the  two  runways  being  carried 
by  a  short  six-post  tower  on 
top  of  the  ash  bin.  Four  lines 
of  laced  I-beams  are  used  in 
each  runway,  the  two  inner 
beams  having  bolted  to  their 
top  flanges  the  20-Ib.  rails  for 
the  trolley  carriage.  At  each 
end  of  the  inclined  track  stops 
are  placed  to  limit  the  travel 
of  the  trolley.  The  upper  end 
of  each  runway  is  equipped 
with  a  slow-down  switch,  a 
stop  switch  and  a  limit  safety 
switch. 

Rectangular  concrete  piers 
with  footings  in  the  solid  clay 
support  the  legs  of  the  steel 
bents  and  the  concrete  col- 
umns carrj'ing  the  elevated 
ash  bin.  This  bin  spans  the 
sand  track,  so  that  cars  which 
have  delivered  sand  can  be 
loaded  with  ashes  for  removal. 

From    100    to    150   engines  F""--  •     .v.sH-HA^ 

are  handled  daily  through  this 

plant.  Two  or  three  men  to  handle  the  ash  cars  and 
to  attach  and  detach  the  hoisting  bails  are  required 
on  each  eight-hour  shift,  the  number  varying  with  the 
number  of  engines  and  with  the  weather  conditions. 
The  men  operate  the  ash  hoist  by  means  of  controllers 
placed  just  beyond  the  ends  of  the  ashpits,  from  which 
position  the  operator  can  see  the  ash  bucket  for  the 
full  length  of  its  travel.  The  men  cool  the  ashes  in 
the  cars  by  means  of  water  from  a  hose,  there  being 
eight  separate  hose  outlets  for  this  purpose. 

Cost  and  Comparison. — These  two  ash  handling  plants 
of  the  Pittsburgh  &  Lake  Erie  R.R.  were  designed  and 
installed  under  the  direction  of  A.  R.  Raymer,  chief 
engineer,  and  L.  H.  Turner,  superintendent  of  motive 
power.  The  cost  of  the  Brightwood  plant  was  about 
$96,000,  covering  the  ash  hoppers,  tunnel,  tunnel  car. 


Pit  Track 

DI.ING   PLANT  AT  HA.SELTONT.   OHIO;    I>.  &  I..  E.  R.R. 

hoist,  bin  and  operating  machinery.  The  cost  of  the 
Haselton  plant  was  approximately  $91,000,  covering  the 
ashpits,  pit  cars,  runway,  bin  and  operating  machinerj'- 
An  overhead  ash  removal  system  for  through  train 
service  was  used  at  Groveton,  Pa.,  for  about  fifteen 
years,  but  when  the  new  plant  was  built  at  Brightwood 
the  underground  .system  was  adopted  as  it  could  be 
operated  without  endangering  or  being  endangered  by 
the  through  trains.  Underground  systems  in  general, 
however,  are  considered  undesirable  on  account  of  high 
cost  and  unpleasant  working  conditions.  At  Bright- 
wood,  the  engines  (of  through  trains)  are  operated  by 
their  crews,  but  at  Haselton,  the  engines  are  operated 
by  the  hostlers,  the  road  crews  quitting  on  arrival  at 
Ihe  terminal.  Comparison  of  operating  costs  of  the 
two  systems  cannot  be  made  owing  to  the  different 
operating  conditions.  At  Brightwood  it  is  essential  that 
trains  shall  be  delayed  as  little  as  possible,  so  that  a 
much  larger  number  of  cleaners  is  required  than  at 
Haselton,  which  is  a  terminal  point  and  where,  in  gen- 
eral, it  is  not  necessary  to  do  the  work  so  quickly.  There- 
fore cost  per  engine  is  greater  at  Brightwood. 


COAL  AND  A.Sll-HANDLI.NO  PLANTS  AT 
HASELTON.  OHIO 


City-Owned  Utility  Bonds  Outside  Debt  Limit 

Besides  making  it  possible  for  St.  Louis  and  Kansas 
City,  Mo.,  to  increase  their  bond  limit  from  5  to  10 
per  cent  the  state  constitutional  amendment  adopted  last 
November  provides  that  bonds  issued  for  municipally 
owned  utilities  may  he  secured  by  mortgages  on  the 
utilities  in  which  case  the  bonds  will  fall  outside  the 
debt  limit. 
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Snow-Loading  Machine  for  Clearing    City  Planning  Recommendations  for 
Chicago  Streets  Lake  Charles,  La. 


ANEW  snow-loadiiig  machine  for  clearing  streets, 
which  has  been  purchased  by  the  city  of  Chicago, 
is  of  the  conveyor  type,  scooping  up  the  snow  and  dis- 
chai-ging  it  into  motor  trucks,  as  shown  in  the  accom- 
panying view.  An  inclined  adjustable  boom  20  ft.  long 
fitted  with  high  sides  to  form  a  trough,  is  mounted  on 
a  frame  carried  by  a  caterpillar.  Upon  the  boom  travels 
a  32-in.  conveyor  belt  fitted  with  transverse  cleats,  the 
belt  and  caterpillar  being  driven  by  a  25-hp.  gasoline 
engine.  At  the  lower  end  of  the  boom  is  a  plow  with  a 
bottom  plate  or  apron  6  ft.  wide  and  having  high  side 
wings  to  guide  the  snow  to  the  belt.  At  the  upper  end 
is  a  chute  for  loading  the  trucks. 

As  the  machine  advances,  the  snow  for  a  width  of  6 
ft.   is  gathered  into  the  scoop  and  carried  up  by  the 


SNOW -LoALjI.n 


-MACIU.MJ  FOU  CLEARING  STREETS 
AT  CHICAGO 


conveyor  to  be  discharged  into  the  rear  of  a  motor  truck 
which  is  backed  up  to  the  machine  and  follows  it  until 
loaded.  The  truck  thus  moves  in  the  cleared  path. 
This  machine,  which  weighs  about  41  tons,  was  designed 
and  built  by  the  Barber-Greene  Co.,  Aurora,  111. 

Successful  operation  of  the  machine  is  reported  by 
W.  J.  Galligan,  assistant  superintedent  of  streets,  who  is 
in  charge  of  street  cleaning.  On  Dec.  26-27,  the  machine 
was  in  service  for  32  hours,  except  at  meal  times  and  for 
one  minor  repair.  It  continued  in  intermittent  opera- 
tion during  the  next  two  days.  Four  men  were  required, 
an  operator  and  helper  and  two  laborers,  the  main  work 
of  these  last  being  to  clear  and  trim  the  snow  as  it  feeds 
into  the  plow.  Both  slush  and  hard  frozen  snow  were 
handled,  the  temperature  ranging  from  —  5  to  +  32 
deg.  F.,  but  the  machine  appeared  to  operate  equally 
well  with  snow  of  all  kinds  and  on  wood,  granite, 
bitulithic  and  cobblestone  paving. 

A  saving  of  .$4.50  in  labor  per  8-hr.  shift  is  reported, 
as  compared  with  shoveling  piled  snow  into  trucks.  The 
plan  is  to  plow  the  snow  into  a  windrow  along  the  curb, 
the  machine  then  loading  from  this  windrow  into  the 
trucks,  thus  avoiding  the  necessity  of  shoveling  the 
snow  into  piles  for  loading  by  hand.  Fui-ther,  the 
machine  can  be  operated  night  and  day,  thus  eliminating 
the  difficulties  of  organizing  shovel  gangs  for  night  work 
in  bad  weather.  The  machine  will  load  an  8-yd.  truck 
in  24  minutes,  but  a  gang  of  six  shovelers  will  take 
twenty  minutes  for  the  same  work.  The  cost  of  operat- 
ing the  machine  is  given  by  Mr.  Galligan  as  less  than 
$80  per  8-hr.  shift,  exclusive  of  interest  and  deprecia- 
tion. It  consumes  about  a  gallon  of  gasoline  per  hour 
and  a  quai't  of  lubricating  oil  per  shift. 


A  GENERAL  program  for  improvements  to  the  city 
plan  of  Lake  Charles,  La.,  has  been  submitted  to 
J.  A.  Trotti,  mayor,  and  other  city  commissioners  of 
Lake  Charles,  and  to  a  special  advisory  committee  of  the 
Lake  Charles  Association  of  Commerce,  by  Bartlett  & 
Rammey,  engineers  of  San  Antonio,  Tex.  Some  features 
of  the  plan  have  been  "approved  by  the  advisory  council 
for  immediate  execution  and  the  entire  scheme  is  recom- 
mended for  careful  consideration.  The  advisory  council 
also  endorses  the  engineers'  recommendation  for  a  city 
plan  commission. 

The  engineers  advise  enlarging  the  city  by  annexation 
so  as  to  give  it  control  of  developments  in  outlying  ter- 
ritory and  also  throw  "more  of  the  burden  of  the 
improvement  of  the  community  on  the  close-in  lands, 
which  will  enjoy  a  greater  percent- 
age of  enhancement  in  values  than 
property  within  the  present  city." 
Enlarged  wharfage  facilities,  with 
adequate  railway  service,  are  consid- 
ered of  prime  importance  to  Lake 
Charles  in  view  of  its  expected  de- 
development  "as  a  port  for  seagoing 
vessels." 

Besides  the  creation  of  a  port  zone 
the  engineers  recommend  the  estab- 
lishment of  certain  areas  cf  the  city 
as  wholesale,  industrial  and  unre- 
stricted residence  districts.  The  site 
for  a  union  passenger  terminal,  elim- 
ination of  certain  grade  crossings 
and  also  the  elimination  of  certain  railway  trackage,  the 
latter  to  reclaim  lake  front  and  other  areas  from  further 
industrial  use,  are  suggested.  The  engineers  propose 
three  diagonal  thoroughfares  and  the  widening  of  a 
number  of  streets. 

Most  of  the  street  widening,  the  report  states,  would 
be  "of  direct  benefit  and  value  to  the  abutting  and 
adjacent  property  owners  far  in  excess  of  the  worth 
of  the  narrow  strips  given  up."  The  engineers  go  on 
to  say:  "Even  where  the  street  line  is  established  as 
much  as  25  ft.  back  upon  the  present  private  property, 
this  loss  of  depth  cannot  be  considered  on  the  basis  of 
front  values  and  reduces  the  value  no  more  than  if 
taken  from  the  backs  of  the  lots.  Offsetting  the  loss 
in  lot  depth  is  the  great  enhancement  in  frontage  value 
from  the  improved  street  width." 

Other  recommendations  deal  with  parks,  boulevards, 
a  civic  center,  sewerage  and  garbage  disposal.  A  special 
report  on  sanitary  and  storm  sewers,  with  cost  esti- 
mates, has  been  made.  As  to  garbage  disposal,  the 
report  says:  "In  view  of  the  large  areas  of  adjacent 
marsh  land  where  garbage  can  be  disposed  of  without 
nuisance  and  with  resulting  beneficial  grade  raising, 
our  recommendation  is  against  the  installation  of  an 
expensive  modern  garbage  incinerator."  Light  auto- 
mobile trucks  with  trailers  are  recommended  for  garbage 

collection.  

Trade  with  Germany  During  1920 
The  Foreign  Trade  Record,  published  by  the  National 
City  Bank  of  New  York,  recently  stated  that  trade  with 
Germany  by  the  United  States  during  1920  aggregated 
$400,000,000,  as  against  $533,000,000,  the  biggest  year 
preceding  the  war. 
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Engineer  Board  Recommends  Plans 
for  Jersey  City 

New  Developments  Comprise  Port  Terminals  on 

Hudson  and  Hackensack  and  Motor  Road 

Approaches  for  Highway  Tunnel 

NINE  months  ago  the  City  Commission  of  Jersey 
City,  N.  J.,  appointed  a  Board  of  Engineers  to  study 
and  report  on  various  engineering  problems  of  the  city. 
This  board  has  been  working  on  a  number  of  different 
problems,  including  a  new  street  system,  sewage  dis{)osaI, 
garbage  and  ash  removal,  parks  and  playgrounds, 
housing  and  zoning,  passenger  transportation,  etc.,  and 
its  first  report  is  about  to  be  published.     It  has  paid 


The  details  of  the  plans  given  below  are  taken  from  the 
report  by  Philip  Guise,  secretary  of  the  board. 

The  report  calls  attention  to  the  congestion  in  the 
port  of  New  York  today  and  refers  to  some  of  the  pro- 
posed recommendations  for  improvement  of  conditions. 
It  concludes  that  the  logical  first  step  in  the  solution  of 
the  problem  of  expanding  New  York  harbor  is  in  the 
development  of  Newark  Bay  and  its  adjacent  industrial 
area.  As  a  part  of  this  it  commends  the  exterior  belt 
line  railroad  which  has  been  proposed  to  intercept  all 
the  western  trunk  lines  somewhere  near  the  outer  limits 
of  the  New  Jersey  portion  of  the  metropolitan  district, 
but  it  says  that  the  realization  of  this  plan  will  neces- 
sarily involve  a  long  period  of  time  and  the  expenditure 
of  verj'  large  sums  of  money.     The  board  therefore 


PROPOSED  l.MPROVEMBiNTS  OF  HARBOR  AND  MAIN  LINE  HIGHWAYS.  lERSEV  elTY 


particular  attention  to  the  water-front  development  of 
the  city  in  relation  to  the  whole  problem  of  handling 
freight  in  the  port  of  New  York,  and  in  this  connection 
has  made  some  recommendations  that  are  being  taken 
up  by  the  city  authorities  actively.  These  comprise  the 
development  of  a  new  industrial  port  terminal  district 
on  Newark  Bay  and  the  Hackensack  River,  the  prospec- 
tive construction  of  a  belt  line  railway  connecting  the 
various  trunk  lines  entering  the  city,  and  the  laying  out 
of  highways  which  are  intended  to  take  care  of  the 
increased  motor  and  other  traffic  from  the  new  highway 
tunnels  now  under  construction  under  the  Hudson  River. 


recommends  that  a  quick  and  effective  result  can  be 
obtained  by  unification  and  expansion  of  the  existing 
break-up  and  classification  yards  facilities  in  the  Hack- 
ensack Meadows,  amplifying  these  existing  facilities 
by  connecting  them  together  with  short  belt  or  marginal 
railways  and  extending  these  facilities  at  some  future 
time  by  way  of  a  Hudson  bridge  and  tunnels  with  a  New 
York  City  marginal  railway  which  will  tie  up  all  of 
the  Manhattan  and  Brooklyn  piers.  This  part  of  the 
report  reads  as  follows : 

By   connecting   the   existing   Croxton   yard   of   the    Erie 
R.R.  with  the  exigting-  Secaucug  yard  of  the  D.,  L.  &  W. 
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R.R.  and  connecting  thereto  the  lines  of  the  New  York, 
Ontario  &  Western  and  West  Shore  Railroads,  50  per  cent 
of  the  freight  of  the  port  can  be  handled  at  Croxton.  A 
similar  union  yard  established  by  consolidating  the  Penn- 
sylvania, Lehigh  Valley,  and  Oak  Island  yards,  connecting 
thereto  the  Central  Railroad  of  New  Jersey  and  the  B.  &  0., 
will  accommodate  the  other  50  per  cent  of  the  business  of 
the  port. 

Marginal  railroads  connecting  these  two  yards  forming 
a  complete  belt  line  would  result.  This  in  effect  will  ac- 
complish the  same  result  as  the  exterior  belt  line,  at  much 
lower  cost,  a  great  saving  of  time  and  is  reasonably  within 
the  possibility  of  realization  by  joint  action  of  the  i-ailroads 
and  a  state  or  bi-state  body.  The  existing  yards  can  be 
readily  connected  and  the  Jersey  City  belt  line  forming  a 
part  of  such  a  connection  is  already  under  way. 

This  proposed  belt  line  railway  utilizes  the  existing 
New  Jersey  Junction  R.R.,  which  extends  along  the 
western  shore  of  the  Hudson  from  Bergen  Point  to 
Weehawken,  connecting  with  various  roads.  It  would 
also  use  the  Lehigh  Valley's  connection  (known  as 
National  Docks  Ry.) ,  which  extends  to  the  Pennsylvania 
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LAYOUT  OF  NEW  CLASSIFICATION  YARDS  AND 
CONNECTING   RAILWAYS 

R.R.  and  the  New  Jersey  Junction  R.R.  There  remains 
then  to  be  built  only  one  side  of  a  four-sided  belt,  that  is 
a  section  extending  from  the  Lehigh  Valley-Pennsyl- 
vania R.R.  bridge  over  Newark  Bay,  near  the  Bayonne 
city  line,  along  Newark  Bay  and  the  Hackensack  River, 
crossing  the  Lincoln  Highway  by  an  overhead  bridge, 
and  extending  across  West  Side  Park  on  an  elevated 
structure,  again  coming  to  grade  near  the  Pennsylvania 
R.R.,  which  will  cross  it  by  an  overhead  bridge.  Con- 
nections would  be  made  with  Droyer's  Point,  where  an 
extensive  railroad  yard  is  planned,  and  with  the  proposed 
Hackensack   River   development    where   yard    facilities 


and  provisions  for  sidings  are  made.  Connections  would 
also  be  made  with  all  railroads  entering  the  city  and 
also  between  the  yards. 

It  Is  the  idea  of  the  board  that  in  the  yards  which 
would  be  tied  to  this  line  can  be  classified  and  separated 
the  commodities  whose  ultimate  and  final  destination  is 
Manhattan  or  other  parts  of  New  York  for  transfer  to 
union  lighterage  or  steamship  terminals  located  along 
the  Hudson  River  shores,  but  a  more  important  part  of 
their  conclusion  is  that  freight  for  transatlantic  or 
other  ocean  shipment  is  to  be  conveyed  directly  to  and 
from  railroad,  warehouse,  or  steamship  terminals  lo- 
cated along  Newark  Bay,  the  Hackensack  and  the 
Passaic  Rivers;  that  is,  the  board  would  transfer  ocean 
freight  terminals  handling  that  portion  of  the  freight 
which  is  not  intended  for  New  York  City's  use  from 
New  York  to  the  Newark  Bay  district,  thus  eliminating 
the  lighterage  charges   and  congestion   now  existing. 

To  take  care  of  the  large  amount  of  east-bound  and 
west-bound  freight  going  to  and  originating  in  Man- 
hattan Island  and  Long  Island  the  report  indorses  the 
well-known  Lindenthal  plan  of  a  Hudson  bridge  and 
marginal  railroads.    The  text  of  the  report  is  as  follows : 

The  effective  means  of  accomplishing  the  transfer  across  the 
river  is  of  the  greatest  importance  in  the  development  of  the  out- 
lying boroughs  of  the  City  of  New  York.  This  means  of  trans- 
fer across  the  river  should  therefore  be  accomplished  not  by  a 
temporary  makeshift  but  by  a  method  or  means  lending  itself  to 
full  expansion  to  cover  the  needs  of  the  constantly  growing  vol- 
ume of  manufacturers  of  the  City  of  New  York,  including  Brook- 
lyn. Queens,  the  Bronx.  Jamaica  Bay  looming  up  here  as  the 
future  free  port. 

The  logical  accomplishment  of  this  function  of  the  railroad  plan 
is  bv  means  of  a  Hudson  River  Bridge  with  marginal  railroad 
extensions  ;  first  along  the  west  waterfront  of  Manhattan,  thence 
extended  and  carried  to  Brooklyn  by  a  tunnel  near  the  Battery 
running  along  the  entire  waterfront  of  the  Borough  of  Brooklyn, 
extending  southerly  to  the  Pennsylvania  Railroad  yards  at  Bay 
Ridge  and  eventually  connecting  the  Long  Island  Railroad,  the 
New  York  Connecting.  Railroad  and  Jamaica  Bay.  This  marginal 
elevated  railroad  to  serve  modern  piers  to  be  erected  along  the 
Hudson  River  shore  of  Manhattan  by  direct  track  connections  to 
the  upper  deck  of  these  piers  whence  the  commodities  can  be 
loaded  or  unload  :d  to  and  from  the  ship  by  modern  handling  ap- 
pliances, cranes,  telfers,  tractor-trailers,  etc.  The  lower  decks  of 
the  piers  and  the  street  surface  reserved  for  motor  truck  and 
trailer    operation. 

The  first  step  proposed  by  the  Jersey  City  plan,  the  connecting 
up  of  the  existing  railroad  yards  at  Croxton  and  Oak  Island  and 
their  articulation  by  short  belt  lines  to  facilitate  unified  operation 
is  also  the  necessary  first  step  in  bringins^  the  trunk  line  railroad 
service  across  the  proposed  bridge.  In  these  yards  would  be  pre- 
pared the  daily  shipments  on  call  to  and  from  New  York  City, 
that  freight  not  destined  for  Manhattan  going  or  coming  in  via 
Newark  Bay. 

West  Water-Front  Improvements 

The  west  water  front  of  Jersey  City  is  divided  geo- 
graphicaly  into  two  parts — that  portion  extending  from 
Bayonne  to  Newark,  including  Droyer's  point,  and  the 
portion  to  the  north  of  this  extending  along  the 
Hackensack  River  from  West  Side  Park  to  the  Penn- 
sylvania R.R.  main  line.  All  this  is  in  the  Newark  Bay 
district  where  there  is  at  present  a  20-ft.  channel  and 
where  the  government  has  under  consideration  the 
deepening  to  30  ft.  Already  on  the  north  side  of  the  bay 
the  city  of  Newark  is  developing  its  Port  Newark 
terminal  where  the  Submarine  Boat  Co.  has  its 
shipyard.  Opposite  this  Port  Newark  development 
Jersey  City  is  developing  the  so-called  Droyer's 
Point  district.  Here  the  plan  is  somewhat  ten- 
tative, particularly  as  regards  the  lengths  and  widths 
of  the  piers.  The  general  development  consists  essen- 
tially of  the  reclamation  of  land  under  water  com- 
prised between  the  bulkhead  line,  the  Morris  Canal,  the 
Bayonne  city  line,  and  the  Newark  branch  of  the  Central 
Railroad  of  New  Jersey.  The  entii-e  area  included 
between  these  lines,  aggregating  about  350  acres,  is  to 
be  reclaimed  by  hydraulic  dredging  and  filling  and  a 
bulkhead  built  to  provide  wharfage  for  vessels  of  all 
types  until  such  time  as  the  necessity  for  pier  space 
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develops.  The  present  plan  shows  an  ultimate  develop- 
ment of  sixteen  piers,  150  to  250  ft.  or  more  wide  and 
from  500  to  1,000  ft.  or  more  long.  The  city  is  now 
working  on  the  dredging  and  filling  here  under  an 
appropriation  of  $650,000.  This  district  is  on  deep 
water  which  some  time  in  the  near  future  will  be  deep 
enough  for  all  necessary  purposes  and  is  within  45  min. 
by  motor  truck  from  the  Manhattan  terminal  of  the 
Hudson  tunnels. 

The  proposed  Hackensack  River  improvement  consists 
of  the  same  type  of  development,  which  is  visualized 
as  a  wharfage  and  warehouse  district  under  the  owner- 
ship or  control  of  the  city.  A  street  system  has  been 
placed  on  the  map  for  this  district,  but  no  work  has 
been  undertaken,  though  condemnation  proceedings  are 
under  way.    It  would  cost  as  outlined  about  $3,500,000. 

The  major  part  of  the  Hudson  River  waterfront  of 
Jersey  City  being  occupied  by  the  railroad  yards  of  the 
trunk  lines,  waterfront  plans  on  the  Hudson  River  are 
confined  at  this  time  to  development  of  the  Morris  Canal 
Basin  where  a  marine  terminal  is  planned  with  two 
piers  1820  x  250  ft.  with  warehouse  and  adjacent  ter- 
minal development.  Just  west  of  this  in  the  South  Cove 
a  Barge  Canal  and  terminal  basin  is  planned  with  one 
550-ft.  double-deck  pier.  This  is  about  to  be  begun  by 
the  city  at  an  estimated  cost  of  $700,000. 

Proposed  Highways 

The  highways  which  are  proposed  are  two  routes  to 
take  care  of  the  expected  traffic  from  the  New  Jersey 
end  of  the  new  highway  tunnels  under  the  Hudson. 
The  first  highway  to  be  built  will  be  called  the  Rotary 
Highway  and  will  extend  west  from  the  tunnel  portal, 
partly  in  widened  old  streets  and  partly  in  new  right- 
of-way,  up  over  the  Palisades  on  a  new  viaduct  and 
connecting  with  the  Lincoln  Highway  to  the  west.  The 
other  recommendation  is  that  the  Morris  Canal  bed  be 
utilized  for  the  construction  of  a  modern  highway  for 
the  operation  of  motor  trucks  at  high  speed.  By  widen- 
ing Henderson  St.,  which  parallels  the  Hudson  River  at 
the  portal  of  the  tunnel,  a  broad  boulevard  completely 
protected  beyond  the  Henderson  St.  district  could  be  had 
from  the  tunnel  to  Newark  Bay,  which  would  be  crossed 
by  the  proposed  inter-county  vehicular  railroad  bridge. 
Besides  the  highway  and  the  speedway  several  other 
routes  as  indicated  on  the  map  are  proposed. 

The  final  recommendation  is  that  a  barge  canal  be  cut 
through  the  Bayonne  peninsula  between  the  Hudson  and 
Newark  Bay.  This  would  add  to  the  convenience  of 
operating  the  Newark  Bay  district  and  place  Newark 
Bay  within  the  free  lighterage  limits. 

The  Board  of  Engineers  which  was  appointed  by 
the  City  Council  of  Jersey  City  is  compo.sed  of  engi- 
neers in  different  lines  of  work  in  the  city,  county 
and  state,  all  of  them,  except  the  secretary,  serving 
without  pay.  They  are:  Chairman,  Martin  Schreiber, 
who  is  engineer  of  the  west  water  front  committee 
of  the  Chamber  of  Commerce;  Thomas  J.  Wasser, 
Btate  highway  engineer  of  New  Jersey;  Charles  van 
Keuren,  chief  engineer.  Department  of  Strpets  and 
Public  Improvements  of  Jersey  City;  Joseph  P.  McLean, 
engineer,  Hudson  County  Tax  Board;  Frederick  Dun- 
ham, harbor  engineer,  Jersey  City;  Hugh  A.  Kelly, 
engineer.  Department  of  Parks,  Jersey  City;  Albert 
De  Castro,  engineer,  Chamber  of  Commerce  of  Jer-sey 
City.  Philip  Guise  is  the  secretary  of  the  board  and  in 
charge  of  the  engineering  and  other  organization. 


Future  Water-Supply  Needs  of  the 
Metropolitan  District 

Rates  of  Filtration  Have  Been  Doubled  Maintaining 

Efficient  Bacterial  Removal  and 

Reducing  Unit  Costs 

Conchision  of  Discussion  Before  the  Ne^v  York  Section  of  the 
American  Society  of  Civil  Engineers  on  Water  Supply  and  Sanita- 
tion m  the  Metropolitan  District. 

HOW  MUCH  WATER  the  New  York  and  New  Jersey 
Metropolitan  District  will  need  twenty-five  to  fifty 
years  hence,  the  available  sources  in  New  York,  New 
Jersey,  Pennsylvania,  Connecticut  and  Massachusetts 
and  the  possibilities  of  joint  action  to  meet  those  needs 
were  some  of  the  topics  discussed  on  Jan.  13  before  the 
New  York  Section  of  the  American  Society  of  Civil 
Engineers.  The  general  subject  for  the  meeting  was 
Water  Supply  and  Sanitation  in  the  Metropolitan  Dis- 
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FIG.  1.     PERCENTAGE  OF  ANNUAL  POPULATION 
INCREASE.   NEW  YORK   CITY 
The    points    in    the    curve    at    the    middle    year    of    eacli    decade 
indicate  the  annual  compound  percentage  of  increase  during  the 
decade. 

trict.  The  portion  of  the  discussion  dealing  with 
sewage  and  garbage  disposal  and  snow  removal,  with 
particular  reference  to  New  York  City,  was  abstracted 
at  length  in  Engineering  News-Record,  Jan.  20,  p.  104. 
Various  phases  of  the  water-supply  question  were 
presented  at  the  meeting  by  W.  W.  Brush,  deputy  chief 
engineer.  Department  of  Gas,  Water  Supply  and  Elec- 
tricity, New  York  City ;  J.  Waldo  Smith,  chief  engineer. 
Board  of  Water  Supply  of  New  York  City;  Morris 
Sherrerd,  chief  engineer.  Department  of  Streets  and 
Public  Improvements,  Newark,  N.  J.;  and  William  H. 
Burr  and  Allen  Hazen,  consulting  engineers.  New  York 
City.  The  consensus  of  opinion  was  that  water  in 
plenty  can  be  found  to  meet  the  future  needs  of  the 
many  millions  in  the  metropolitan  district  twenty-five 
to  fifty  years  hence,  yet  there  should  be  no  time  lost 
in  beginning  to  make  studies  and  plans  for  future 
enlargement  of  the  supply  of  the  various  portions  of 
the  district  since  already  consumption  is  pressing  close 
upon  supply,  including  what  will  become  available  by 
works  now  under  construction  for  New  York  City  and 
for  Newark.  Most  of  the  speakers  believe  that  it  would 
be  necessary  to  go  so  far  afield  for  water  as  to  give 
rise  to  interstate  complications  unless  joint  action  to 
prevent  them  were  taken.  An  abstract  of  the  discus- 
sion on  water  supply  follows.— EDITOR. 

Data  to  show  the  present  available  supply,  present 
consumption  and  jirobable  future  needs  of  New  York  City 
were  presented  by  Mr.  Brush.  Taking  into  account  ail 
.sources  of  supply  owned  by  the  city,  and  including  the 
Schoharie  water.shed  addition  to  the  Catskill  supply,  the 
.safe  yield  with  minimum  rainfall  totals  1,109  m.^d.,  While 
the  amount  available  with  normal  rainfall  would  be  1,280 
m.g.d.  The  amount  actually  used  during  1920  was  690 
m.g.d.  Besides  the  amount  just  stated  private  companies 
in   Brooklyn   and   Queens    Boroughs   supplied   44    m.g.d    in 
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1920,  making  a  total  of  734  m.g.d.  supplied  by  the  city  and 
by  private  companies.  The  Schoharie  supply  now  under 
development  to  be  added  to  the  Catskill  will  yield  300  million 
gallons  daily. 

Since  the  Catskill  .aqueduct  was  put  in  use  the  draft 
from  the  Croton  drainage  area  has  been  materially  reduced 
and  the  utilization  of  the  supplies  on  Long  Island  and  on 
Staten  Island  has  almost  ceased  in  order  to  do  away  with 
pumping  so  far  as  possible  and  take  advantage  of  the 
gravity  Catskill  supply. 

Speaking  of  the  recurrent  newspaper  discussions  about  the 
large  volumes  of  water  wasted  over  the  Croton  dam  of  late, 
Mr.  Brush  pointed  out  that  this  is  due  to  drawing  upon  the 
Catskill,  as  already  noted,  and  will  be  greatly  reduced 
when  the  Croton  is  utilized  to  its  full  capacity.  He  also 
pointed  out  the  possibility  of  using  the  Croton  dam  over- 
flow for  hydro-electric  power,  the  fall  here  at  full  reservoir 
being  150  ft.  At  other  Croton  reservoirs  there  are  differ- 
ences in  water  level  of  90  ft.  that  might  be  used  to  develop 
power.  It  has  been  estimated  that  electric  power  equivalent 
to  at  least  3,000  kw.  could  be  advantageously  developed  in 
the  Croton  watershed  and  that  if  this  power  were  sold  at 
the  cost  of  only  the  fuel  used  to  develop  electric  power 
within  New  York  City  the  net  return  would  be  about  $100,- 
000  a  year,  equal  to  about  35  per  cent  on  the  capital  invest- 
ment. 

The  population  increase  of  New  York  City  by  decades 
is  shown  by  Fig.  1,  while  Fig.  2  shows  the  yearly  percen- 

Percenfage  for  each  year  /s  based  upon  consumption  of 
l.be  previous  year 
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FIG.    2.     YEARLY   PERCENTAGE   OF  ANNUAL   INCREASE 
IN  WATER  CONSUJIPTIOX  OF  NEW  TORK  CITY 
The  percentage  for  each  year   is  based  upon  the  consumption 
of  the  previous  year. 

tages  of  increase  in  total  water  consumption  for  the  past 
twenty  years,  also  for  the  entire  city.  The  average  yearly 
increase  in  consumption  during  the  entire  twenty  years  was 
3.2  per  cent. 

Fig.  3  shows  the  total  water  consumption  and  population 
in  New  York  City  from  1895  to  1920,  and  forecasts  of 
population  to  1945  and  of  consumption  to  the  same  date, 
the  latter  being  based  (1)  on  the  assumption  that  the  increase 
in  consumption  will  be  3  per  cent  a  year  and  (2)  that  it 
will  be  4  per  cent.  The  accompanying  table  shows  the 
water  consumption  by  boroughs  for  the  entire  city  from 
1900  to  1920.  Waste  prevention  work  from  time  to  time 
has  materially  reduced  the  per  capita  consumption. 

The  entire  safe  supply  of  1,109,000  gal.  a  day,  Mr.  Brush 
stated,  might  be  required  as  early  as  1932,  or  possibly  not 
until  1941,  while  tlie  average  between  the  two  extremes 
would  be  1936.  It  is  to  be  noted  that  a  3  per  cent  rate  of 
increase  in  consumption  after  1920  is  based  on  the  inspec- 
tion at  least  once  a  year  of  all  plumbing  fixtures  in  un- 
metered  premises. 

Finally  Mr.  Brush  said:  "The  engineers  of  the  Bureau 
of  Water  Supply  of  the  city  believe  that  the  time  has  now 
come  for  the  initiation  of  the  work  of  developing  the  supply 
which  will  be  required  about  fifteen  years  hence." 

In  his  discussion  Mr.  Smith  said  that  on  the  completion 
of  the  Schoharie  development  of  the  Catskill  area  about 
1925  New  York  City  would  have  sources  of  water  supply 
giving  a  safe  yield  of  about  1,136  m.g.d.  From  this  some 
50  m.g.d.  would  soon  have  to  be  deducted  on  account  of 
the  unsatisfactory  quality  of  the  water,  leaving  about  1,086 
m.g.d.  available.  Assuming  that  the  normal  increase  in 
per  capita  consumption  stopped  at  the  present  131  gel.  a 
day  and  that  the  growth  of  population  is  the  least  that 
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FIG.  3.     POPULATION  AND  V.'.-.TER  CO.XSUMPTION  IN  NEW 
YORK  CITY  FROM  1895  TO  13:0,  WITH  FOREC.A.STS  OF 
FUTURE  POUPLATION  AND  CONSUMPTION 
The  forecasts   of  water  consumption   at   the   rates   of   increase 
indicated  are  designed  to  show  wlien,  at  those  rates,   the  present 
available   supply    completed    or    under   development    would    be   ex- 
hausted.    To  hold   the   yearly   increase  of  water   consumption   to 
3  per  cent  a  year  it  would  be  necessary  to  inspect  all  plumbing 
fixtures  in  unmetercd  premises  once  eacfi  year. 

can  reasonably  be  expected  the  consumption  would  exceed 
the  safe  yield  in  l9o8,  whereas  if  the  consumption  continued 
to  increase  at  the  rate  of  the  last  five  years  it  would  exceed 
the  safe  yield  in  1929.  In  the  metropolitan  area  of  north- 
eastern New  Jersey  consumption  already  equals  or  exceeds 
the  safe  capacity  of  the  present  works,  while  Westchester 
County  municipalities  in  New  York  State  have  reached  the 
limit  of  their  present  water  resourcs.  The  only  important 
available  source  for  an  additional  water  supply  in  north- 
eastern New  Jersey  is  the  further  development  of  the 
Passaic  watershed,  but  that  with  other  local  sources  can 
probably  be  made  to  serve  for  fifteen  to  twenty  years, 
although  full  development  would  require  the  construction 
of  works  across  the  state  line  in  New  York.  It  therefore 
appears  that  in  fifteen  years  more  or  less  "the  entire  met- 
ropolitan district  in  New  York  and  New  Jersey,  with  a 
probable  population  of  12,000,000  to  14,000,000,  will  have 
reached  the  limit  of  its  water  resources." 

The  conditions  for  developing  more  water  from  the 
Catskill  area,  beyond  what  is  already  under  way,  are  not 
favorable.  Possible  sources  of  Dutchess  and  Columbia 
Counties,  east  of  the  Hudson,  are  barred  to  New  York  City 
by  state  legislation  and  if  available  would  yield  only  about 
250,000,000  gal.  Another  250,000,000  gal.  could  be  obtained 
from  the  deep  sands  of  Suffolk  County,  on  Long  Island,  but 
this  source  is  also  barred  by  the  State  Legislature.  If  made 
available  by  the  legislature  it  would  have  to  be  pumped. 

A  gravity  supply  of  1,000  m.g.d.  could  be  developed  in  the 
Adirondacks,  but  at  a  distance  of  175  miles  and  at  a  cost 
that  would  be  prohibitive  except  as  a  last  resort  on  account 
of  the  great  length  of  aqueduct  and  the  water-power  in- 
terests that  would  have  to  be  taken  care  of  by  providing 
compensation  water  from  additional  storage  reservoirs. 

Some  750  to  800  m.g.d.  could  be  brought  a  distance  of  only 
some  60  miles  from  the  Ten  Mile  and  Housatonic  rivers,  but 
this  drainage  area  lies  in  the  three  states  of  New  York, 
Massachusetts  and  Connecticut,  and  water-power  rights 
would  be  involved. 

A  supply  of  1,000  to  2,000  m.g.d.  from  the  Delaware,  only 
some  60  miles  distant,  eould  be  developed,  but  local  condi- 
tions are  unfavorable  to  the  construction  of  large  storage 
reservoirs,  and  besides  building  many  small  reservoirs  for 
water  supply  a  storage  would  also  have  to  be  provided  to 
compensate  existing  water  supply,  power  and  other  interests. 

Finally,  Mr.  Smith  stated  that  since  the  available  water 
supplies  of  all  parts  of  the  New  York  and  New  Jersey 
Metropolitan  District  would  be  exhausted  at  about  the  same 
date — i.e.,  what  may  be  called  local  sources— it  is  apparent 
that  water  must  be  brought  from  great  distances  and  at  such 
costs  as  to  make  supply  works  prohibitive  for  the  smaller 
communities  acting  alone.    One  supply  for  the  whole  metro- 
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politan  district  would  therefore  be  logical.  "Barring  inter- 
state complications,"  Mr.  Smith  said,  "the  Delaware  lends 
itself  particularly  well  to  such  a  comprehensive  treatment 
of  this  problem  since,  according  to  the  method  of  develop- 
ment, an  aqueduct  to  the  City  of  New  York  will  naturally 
either  skirt  or  cross  the  north  Jersey  metropolitan  area. 
With  the  City  of  New  York  amply  supplied  from  the  Dela- 
ware River  Westchester  County  could  be  supplied  by  the 
existing  Croton  and  Catskill  woi'ks  until  such  time  as  it  will 
become  possible  and  necessary  to  develop  one  of  the  sources 
to  the  north." 

Mr.  Sherrerd  stated  that  the  immediate  present  needs  of 
the  two  million  inhabitants  in  the  New  Jersey  portion  of  the 
metropolitan  district  could  be  met  by  water  available  within 
the  borders  of  New  Jersey,  especially  if  possibilities  in 
south  Jersey  were  utilized,  although  the  latter  would  require 
pumping. 

The  population  in  the  New  Jersey  territory  is  increasing 
at  the  rate  of  about  4  per  cent  a  year  and  the  water  con- 


AVER.\GE  D.\1LY  PER  CAPIT.\  CONSUMPTION  OF  WATER  IN 
NEW  YORK  CITY  FOR  THE  YEARS  1900  TO  1920 
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sumption  is  increasing  somewhat  faster  than  the  population. 
Within  the  past  twenty  years  water  consumption  in  Newark 
has  doubled,  notwithstanding  the  fact  that  the  supply  of 
Newark  is  now  98  per  cent  metered.  As  an  addition  to  its 
present  supply  of  .50  m.g.d.  from  the  Pequannock  River  there 
is  now  being  developed  for  Newark  an  equal  amount  by  the 
North  Jersey  District  Water  Supply  Commisssion  from  the 
Wanaque  River  —  which  like  the  Pequannock  River  is  a 
highland  branch  of  the  Passaic.  An  additional  40  m.g.d. 
of  water  could  be  developed  from  the  Lower  Passaic.  The 
Hackensack  River  is  good  for  some  50  m.g.d.  total.  Other 
supplies  in  the  New  Jersey  metropolitan  district,  chiefly 
groundwater,  yield  some  20  to  25  m.g.d.,  bringing  the  total 
supply  probably  available  within  the  next  five  to  ten  years 
up  to  250  million  gallons  a  day. 

Within  twenty-five  years,  Mr.  Sherrerd  estimates,  500 
m.g.d.  will  be  used  for  metropolitan  New  Jersey  and  in  fifty 
years  1,000  m.g.d.  The  latter  amount,  Mr.  Sherrerd  said, 
"will  scarcely  be  available  within  the  confines  of  New  Jersey, 
at  least  within  rea.sonable  distance  of  the  centers  of  the 
population  to  be  supplied." 

All  the  foregoing  statements  being  taken  into  considera- 
tion, and  in  view  of  the  impracticability  of  the  proposition  to 
create  a  metropolitan  state,  Mr.  Sherrerd  was  of  the  opin- 
ion that  reciprocity  between  Pennsylvania,  New  Jersey,  New 
York  and  Connecticut  is  inevitable  if  the  water-supply 
problem  of  the  metropolitan  district  is  to  be  solved.  A  joint 
commission  for  that  purpose  was  suggested,  although  Mr. 
Sherrerd  added  that  "the  experience  of  the  New  York  and 
New  Jersey  Port  and  Harl)or  Development  Commission  docs 
not  argue  well  for  united  action." 

Mr.  Burr  prefaced  his  remarks  by  the  assertion  that  the 
preventable  waste  of  water  in  New  York  City  is  small  and 
that  the  average  per  capita  water  consumption  is  one  of  the 
lowest  in  the  country.  The  gist  of  his  further  remarks  wa^ 
in  favor  of  the  ultimate  adoption  of  the  alternative  plan  of 
the  New  York  Commission  on  Additional  Water  Supply,  pre- 


sented in  1903,  which  outlined  the  possibility  of  a  filtered 
and  pumped  supply  from  the  Hudson  River  at  a  point  not 
far  from  Kingston,  where  brackish  water  would  for  the  most 
part  be  avoided.  The  pumping  cost  would  be  partly  offset  by 
the  relatively  short  aqueduct  as  compared  with  bringing  in 
a  far  distant  gravity  supply,  say  from  the  Adirondacks. 
Water  might  be  stored  in  the  Adirondacks  for  the  primary 
purpose  of  water  power,  and  then  be  picked  up  at  the  pro- 
posed water-works  intake  on  the  Hudson  near  Kingston.  This 
would  require  regulation  or  balancing  so  the  water  would  be 
used  for  power  when  needed  for  the  supply  of  Nev,'  York 
City.  Apparently  this  plan  is  for  the  rather  distant  future, 
since  Mr.  Burr  stated  that  he  was  inclined  to  think  that 
after  present  sources,  and  possibly  the  Delaware  River,  were 
exhausted,  the  Adirondacks  would  prove  to  be  a  valuable 
source  of  supply. 

Allen  Hazen  took  an  optimistic  view  of  the  water-supply 
problem  (as  he  did  in  his  remarks  on  the  sewage-disposal 
problem  noted  in  our  iasue  of  Jan.  20,  p.  104).  Briefly,  he 
said  there  is  no  cause  to  worry  about  the  future  water  of 
the  district  since  it  has  a  rainfall  twice  what  is  needed  for 
agricultural  purposes,  coming  mostly  in  winter.  If  there 
v/ere  a  market  for  it,  Mr.  Hazen  said,  there  could  be  provided 
ten  times  the  water  that  will  actually  be  demanded  in  the 
territory  from  Boston  to  Washington.  As  to  the  Westches- 
ter County  communities  (north  of  New  York  City)  Mr. 
Hazen  said  that  if  they  could  only  get  together  a  water- 
supply  plan  could  be  devised  that  would  give  them  water 
cheaper  than  its  cost  to  the  metropolitan  district. 


Water  and  Sewerage  Systems  Not  Fully  Used 

A  recent  sanitary  survey  of  Hamilton,  Ohio,  disclosed 
the  fact  that  one-seventh  of  the  population  did  not  use 
the  public  water  supply,  although  the  entire  population 
had  access  to  the  city  mains.  The  inquiry  involved 
757  representative  households  scattered  throughout  the 
city.  In  85  per  cent  of  the  homes  the  public  supply 
was  used,  in  12  per  cent,  private  wells  and  in  3  per 
cent,  cisterns.  Thus  the  net  value  of  the  public  supply 
from  the  health  standpoint  was  reduced  15  per  cent. 
The  results  of  the  inquiry  concerning  sewerage  are 
even  more  startling.  Of  775  households  only  55  per 
cent  had  connections  to  the  sewers  and  the  remainder 
had  outdoor  privies.  The  city  is  well  sewered  on  a 
separate  plan,  the  sanitary  sewers  covering  88  per  cent 
of  the  area  of  the  city.  Of  the  households  having 
privies  75  per  cent  were  accessible  to  sewers.  W.  H. 
Dittoe,  chief  engineer,  Ohio  State  Board  of  Health,  who 
conducted  the  survey,  states  that  Hamilton  may  be  an 
extreme  case  but  he  is  of  the  opinion  that  is  is  rep- 
resentative of  cities  of  its  class.  He  recommends  fur- 
ther surveys  and  greater  activity  in  requiring  the 
inhabitants  to  utilize  their  public  water  and  sanitary 
facilities. 

Wisconsin  Begins  Snow  Survey 

On  selected  main  highways  in  Wisconsin  records  are 
being  kept  this  winter  of  the  character  and  extent  of 
snow  movement  by  the  wind;  of  drift  formation,  loca- 
tion and  magnitude,  and  all  similar  facts  in  connection 
with  the  accumulation  of  snow  on  these  roads.  Reports 
will  be  made  on  simple  forms,  which,  in  addition  to  the 
snow  data,  call  for  suggestions  as  to  means  of  pre- 
vention of  drifts  by  wind  breaks,  fences,  hedges,  etc. 
It  is  believed  that  with  such  records,  plans  may  be 
formulated  for  barriers  and  other  drift  preventives 
which  will  materially  reduce  obstruction  of  highways. 
While  the  surveys  are  being  conducted  by  country 
highway  commissions,  the  routes  surveyed  are  selected 
l,y  the  state  highway  commission,  J.  T.  Donaghey, 
maintenance  engineer. 


182 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  4 


Belt  Line  Plan  to  Make  New  York 
A  Railhead  Port 

.loint  Harbor  Commission  Also  Projects  "Automatic- 
Electric"  Underground  Loops  for 
Manhattan  Distribution 

A  SYSTEM  of  outer  and  inner  belt  lines  to  bring 
direct  rail  connections  to  the  greater  part  of  the 
water  front  of  New  York  Harbor  and  a  plan  for  build- 
ing an  underground  "automatic-electric"  freight  subway 
loop  system  for  distribution  on  Manhattan  Island  (at 
an  estimated  cost  of  $200,000,000)  are  the  principal 
features  of  the  physical  plan  for  the  solution  of  the  New 
York  port  problem  proposed  in  the  report  of  the  New 
York-New  Jersey  Port  and  Harbor  Development  Com- 
rtiission  addressed  to  the  governors  of  the  two  states, 
Dec.  16,  1920,  and  made  public  Jan.  24,  1921.  While 
recommending  the  belt  line  system  and  the  underground 
"automatic-electric"  distributing  system  as  the  prin- 
cipal plans  for  ultimate  relief,  the  commission  makes 
reference  to  "measures  for  immediate  relief"  as  "volun- 
tary store-door  delivery"  by  direct  run  of  motor  trucks 
with  detachable  bodies  from  rail  heads  to  store  doors  in 
New  York  City  and  the  unification  and  joint  operation 
of  marine  equipment. 

While  the  commission  urges  that  these  measures  for 
immediate  relief  "be  adopted  at  once,"  it  does  not  at 
this  time  issue  the  two  chapters  of  the  detailed  report 
on  "Special  Motor-Truck  Service  for  Handling  General 
Package  Freight  Between  New  Jersey  and  Manhattan" 
and  on  "Raih-oad  Belt  Lines  and  Consolidated  Marine 
Service" — Nos.  12  and  16,  respectively.  The  chapters 
of  the  report  now  issued,  Nos.  9,  10,  11  and  14,  deal 
with  plans  that  the  commission  has  rejected — the  pro- 
posals for  an  elevated  standard  equipment  railroad  on 
the  west  side  of  Manhattan,  an  underground  standard 
equipment  railroad,  and  the  marginal  railroad  with 
bridge  connection — as  well  as  the  recommended  auto- 
matic-electric system  plan  for  Manhattan.  As  noted 
below,  the  commission  finds  that  the  cost  per  ton  of 
handling  freight  by  standard  gage  railroad — plans  for 
which  were  rejected — would  exceed  present  costs. 

The  commission  holds  the  port  to  extend  from 
Jamaica  Bay  to  Newark  and  from  Perth  Amboy  to 
Irviiigton-on-the-Hudson,  and  believes  that  a  system  of 
inner  and  outer  belt  line  railroads  connecting  all  trunk 
lines  and  having  numerous  spurs  to  the  various  water 
fronts,  to  be  developed  "in  such  sequence  as  further 
study  would  determine,"  would  provide  best  for  the 
future  growth  and  economic  development  of  the  port. 

While  practically  every  part  of  the  port,  except  Man- 
hattan, would  have  direct  rail  connection  with  the  water 
front,  without  breaking  of  bulk,  the  commission  finds 
that  a  standard  railroad  in  Manhattan  is  not  feasible  and 
therefore  proposes  an  underground  "automatic-electric 
system,"  an  entirely  new  form  of  conveyor  railroad, 
built  below  two  subway  levels,  which,  serving  the  nine 
New  Jersey  trunk  lines  as  well  as  the  New  "^ork  roads, 
will  carry  freight  on  short  trains  with  special  cars, 
moving  without  locomotives  or  train  operators,  and  run- 
ning between  twelve  distributing  terminal  points  in 
Manhattan  and  the  joint  yards  in  New  Jersey  and  to- 
ward the  upper  end  of  Manhattan  Island. 

The  first  stage  of  the  "automatic-electric"  develop- 
ment in  Manhattan  is  indicated  in  the  accompanying 
cut.     It  provides  for  linking  the  New  York   Central 


R.R.  with  the  New  Jersey  railroads  through  a  loop  from 
a  joint  yard  in  New  Jersey  and  a  spur  to  the  New  York 
Central's  60th  St.  yard,  to  "do  away  with  the  surface 
tracks  in  10th  and  11th  Aves."  and  provide  equal  service 
for  each  of  the  ten  railroads  at  twelve  union  terminals 
in  lower  Manhattan.  The  second  stage,  bringing  the 
New  Haven  and  Long  Island  Railroads  into  the  system 
through  a  second  joint  yard  near  Wards  and  Randalls 
Islands,  which  the  New  York  Central  R.R.  will  also 
reach  by  additional  tracks  along  the  Harlem  River,  and 
providing  additional  lines  and  stations  in  upper  Man- 
hattan, "will  solve  the  New  York  Central-Riverside 
Park  problem  by  making  possible  the  complete  removal 


FIRST  ST.\GE   OF   "AUTOMATIC    ETLECTRIC"    SYSTEM 
Connection    to    N.    Y.    Centra]    Lines   Made   Later 

of  the  tracks  from  60th  St.  yard  to  Spuyten  Duyvil,  and 
will  give  all  parts  of  Manhattan  universal  rail  service." 

The  accompanying  cross-sectional  drawing  shows  a 
typical  "automatic-electric"  distributing  terminal  in 
Manhattan,  as  proposed  by  the  commission.  The  pur- 
pose of  the  plan  is  to  release  the  present  railroad  pier 
stations  for  steamship  service  and  the  marginal  way  for 
supporting  warehouses  and  to  eliminate  the  present  con- 
gestion of  trucks  on  West  St.  and  the  marginal  way,  as 
well  as  to  provide  union  terminals  nearer  to  consignees 
and  shippers,  and  reduce  trucking  haul  and  street  con- 
gestion in  Manhattan.  The  proposed  facilities  are  ex- 
pected materially  to  reduce  car-float  and  railroad  light- 
erage service,  but  much  will  still  remain  which  the  com- 
mission would  consolidate  into  joint  operation  from  a 
few  new  railroad  terminals  on  the  water  front. 

Coal  for  Manhattan  would  be  handled  by  barge  and 
lighter  as  at  present.  It  was  not  found  feasible  to  pro- 
vide for  handling  coal  by  the  automatic  system. 
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The  commission  regards  the  proposed  rai'.road-termi- 
■.al  system  as  the  backbone  of  a  rational  port  develop- 
ment, and  it  constitutes  the  physical  plan  which,  to- 
gether with  a  compact  between  the  two  states  to  make 
it  effective,  the  commission  urges  for  formal  adoption. 
In  furtherance  of  that  rational  development,  though  not 
as  a  part  of  the  official  plan,  the  commission  recom- 
mends the  following: 

Construction  of  food  receiving  stations  and  inauguration 
of  a  system  of  inspection  and  certification  at  the  railroad 
joint  yards,  which  would  make  possible  the  creation  of 
terminal  markets  around  stations  of  the  automatic-electric 
systems  in  Manhattan  and  the  Bronx. 

Reorganization  with  wider  piers  and  slips  and  more 
warehouse  facilities  on  the  Manhattan  and  other  congested 
water-fronts. 

Dredging  of  channels  to  every  part  of  the  water-borne 
commerce  seeking  to  use  them,  and  removal  or  modification 
of  bridges  obstructing  the  channels. 

Provision  of  suitable  highway  access  to  every  part  of  the 
Port's  waterfront. 

Construction  of  additional  terminals  for  the  New  York 
Barge  Canal. 

Wide  installation  of  judicious- 
ly selected  freight-handling  ma- 
chinery. 

Creation  of  bunker  facilities 
and  fuel  reserves  for  steamships. 

Erection  of  grain  elevators 
for  joint  use  of  New  Jersey  rail- 
roads and  New  York  barge  canal 
at  a  southern  terminus  of  the 
outer  belt  line  and  at  Piermont, 
and  early  completion  of  the 
barge  canal  elevator  authorized 
at  Gowanus  Bay. 

Provision  of  better  facilities 
for  handling  building  materials. 

Zoning  of  steamship  terminals 
by  trade  routes  as  far  as  prac- 
ticable. 

Establishment  of  free  ports  in 
the  Port  District. 

Obtaining  of  immediate  par- 
tial relief  from  present  oppres- 
sive terminal  conditions  through: 

(a)  Consolidation  of  marine 
equipment  and  service;  (b)  in- 
aug:uration  of  voluntary  store- 
door  delivery  by  an  organized  motor-truck  medium. 

The  "Summary  of  Joint  Report  With  Comprehensive 
Plan  and  Recommendations,"  which  the  commission 
issues  at  this  time  Hn  addition  to  Chapters  0,  10,  11  and 
14  of  the  joint  report),  describes  the  "automatic-elec- 
tric" system  as  a  joint  railroad  that  taps  all  of  the  nine 
New  Jersey  railroads  and  leads  to  a  joint  yard  on  the 
Hackensack  Meadows  where  incoming  freight  is  trans- 
ferred at  extensive  platforms  to  small  trucks  and  hauled 
by  tractors  upon  special  cars.  The  cars,  operated  singly 
in  the  yard,  would  be  made  up  into  eight-car  trains, 
dispatched  on  either  of  two  parallel  tracks  passing  under 
the  Hudson  to  about  47th  St.,  turning  southward  below 
two  levels  of  subways  and  finally  returning  to  the  joint 
yard  by  another  set  of  tunnels  near  the  Battery.  Twelve 
terminal  distributing  points,  with  manufacturing  and 
Warehouse  floors  above,  would  be  distributed  along  the 
route  in  Manhattan,  with  approach  sidings  underground. 
When  a  dispatcher  at  the  joint  yard  throws  an  electric 
switch  the  eight-car  train  would  start  automatically; 
speed  up  to  13  miles  per  hour  and  run  to  the  desired 
terminal,  on  the  approach  siding  of  which  it  would 
automatically  come  to  rest.     Return  trains  -would  start 


from  forwarding  sidings  at  the  terminal,  when  a  switch 
is  thrown,  proceed  to  the  joint  yard  and  come  to  rest. 
The  cars  would  then  proceed  singly  to  the  transfer  plat- 
forms, their  trucks  bearing  outbound  freight  are  re- 
moved and  they  receive  new  inbound  loads  and  continue 
in  the  cycle.  Elevators  handle  individual  cars  from  the 
"main  hne  level"  to  the  outbound  and  inbound  floors 
above,  where  loads  are  discharged  and  new  loads  re- 
ceived. 

Surface  Belt  Lines 

The  recommended  belt-line  system  includes  joint  mar- 
ginal surface  belt  lines  along  a  large  portion  of  the 
navigable  water  fronts  of  the  port,  serving  steamship 
terminals  or  industrial  developments.  The  outer  belt 
line  would  extend  from  Piermont  above  the  Palisades 
to  Bayonne,  Staten  Island  and  Perth  Amboy,  passing 
west  of  Paterson  and  the  Orange  Mountains.  Connec- 
tion between  the  New  York  and  New  Jersey  systems  is 
proposed  first  by  car  ferry  across,  and  ultimately  by 
tunnel  under  the  Upper  Bay.     Brooklyn  and  the  East 
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River  section  of  Queens  would  be  served  by  the  Long 
Island-New  York  Connection  R.R.  from  Bay  Ridge  to 
Hell  Gate,  and  by  marginal  lines,  not  necessarily  con- 
tinuous, but  reached  by  float  bridges  or  by  spurs  from 
the  Bay  Ridge-Hell  Gate  line,  from  which  spurs  are  to 
be  run  to  Jamaica  Bay  and  Flushing  Bay.  Marginal 
lines  would  skirt  the  Harlem  and  East  Rivers  in  the 
Bronx  from  Spuyten  Duyvil  to  Throgs  Neck  and  other 
lines  are  virtually  to  encircle  Staten  Island.  Yonkers 
and  the  communities  north  are  to  be  served  by  joint 
car-float  stations  reached  from  Piermont.  Existing  belt 
lines  would  be  improved  to  serve  the  Hudson  River  and 
Upper  Bay  water  fronts  in  New  Jersey.  New  lines 
along  bo..i  sides  of  Newark  Bay  and  the  Hackensack 
River,  the  west  bank  of  the  Arthur  Kill  and  the  north 
bank  of  the  Rai-itan  River  are  to  serve  Newark,  Jersey 
City,  Bayonne  Elizabeth,  Perth  Amboy  and  other  com- 
munities. 

The  following  figures  are  presented  comparing  the 
standard-equipment  railroad  with  the  "automatic-elec- 
tric" sy.stem  recommended:  Capacity  per  year,  stand- 
ard equipment,  6,000,000  tons;  automatic-electric  sys- 
tem.  10,000,000  tons;    cost  of  construction,  standard- 
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equipment,  $241,131,000,  automatic-electric,  $201,190,- 
000;  operating  cost  per  ton,  standard-equipment,  $3.47 
(compared  with  estimated  present  cost  of  $2.25  with 
existing  facilities),  automatic-electric,  $1.82.  It  is 
stated  that  a  relatively  small  expenditure  for  five  addi- 
tional automatic-electric  terminals  would  bring  the 
capacity  of  that  system  to  14,360,000  tons  per  year.  It 
is  estimated  that  the  system  will  save  some  $14,000,000 
yearly  and  reduce  railroad  costs,  truck  delays  and  truck- 
ing costs,  if  rentals  for  terminal  storage  space  be  in- 
cluded, besides  effecting  "many  other  important  benefits 
not  possible  to  estimate  in  money  values." 

Measures  for  Immediate  Relief 
Although  Chapters  12  and  16,  the  titles  of  which  are 
announced  as  "Special  Motor-Truck  Service  for  Han- 
dling General  Package  Freight  Between  New  Jersey 
and  Manhattan"  and  "Railroad  Belt  Lines  and  Consoli- 
dated Marine  Service,"  are  not  issued  at  this  time,  the 
"Summary  of  Joint  Report,"  now  issued,  contains  the 
following  paragraphs: 

While  the  automatic-electric  system,  the  belt-line  system 
and  the  joint  car-float  stations  and  lighterage  stations  can 
all  be  built  and  put  into  operation  without  interfering  with 
present  operations,  several  years  will  be  required  ^3  do  this. 
Meanwhile  two  steps  can  be  taken  at  once  to  bring  about 
partial  relief  in  the  face  of  the  growing  congestion.  One 
of  these  is  the  consolidation  of  marine  equipment,  the  other 
is  the  inauguration  of  "voluntary  store-door  delivery." 

Consolidation  of  marine  equipment  need  not  await  con- 
solidation of  terminals  at  any  point.  The  advantages  of  a 
single  large  fleet  of  tugs,  car  floats  and  lighters  in  place  of 
a  number  of  independent  fleets  can  be  realized  immediately. 

"Voluntary  .store-door  delivery"  off'ers  a  still  better  oppor- 
tunity for  relief.  Investigation  has  shown  that  probably 
•30  per  cent  of  the  railroad  business  of  Manhattan  is  in 
cai-load  lots,  and  a  considerable  amount  of  that  of  the  other 
sections  of  the  port  is  in  large  consignments.  The  con- 
gestion at  pier  and  other  freight  stations  can  be  materially 
relieved  by  bypassing  this  freight  and  making  pickups  and 
deliveries  direct  between  these  large  companies  and  the 
raih-oad  yards.  This  will  involve  what  might  be  termed  a 
"partial  or  voluntary  store-door  delivery."  A  direct  motor- 
truck service  would  be  inaug-urated  between  transfer  plat- 
forms constructed  at  the  railroad  yards  and  large  shippers 
in  Manhattan  and  e'sewhere  in  the  port. 

To  avoid  rehandlinir  of  the  freight  there  should  be  a  con- 
siderable number  of  detachable  truck  bodies  with  a  com- 
paratively small  number  of  chassis,  so  that  goods  could  be 
transferred  from  the  car  to  the  truck  body  at  the  transfer 
platform  and  delivered  direct  to  the  consignee.  The  service 
should  be  controlled  by  some  suitable  medium  between  mer- 
chant and  railroad. 

These  measures  for  immediate  relief  involve  no  expendi- 
tures not  utilized  in  the  ultimate  plan  other  than  the  con- 
struction of  a  few  transfer  platforms — for  the  motor-truck 
chassis,  detachable  bodies  and  voluntary  store-door  delivery 
should  remain  as  auxiliaries  to  the  automatic-electric  sta- 
tions— and  the  Commission  urges  that  they  be  adopted  at 
once. 

In  commenting  upon  a  demountable-body-motor-truck 
system  for  universal  freight  distribution  service,  the 
commission  makes  the  following  statement  in  the  sum- 
mary: 

In  Cincinnati  interchange  of  railroad  freight  in  trap  cars 
and  local  rail  delivery  and  collection  of  freight  at  suburban 
stations  have  been  to  a  considerable  extent  replaced  by 
motor  trucks  with  detachable  bodies,  operated  on  a  schedule 
by  a  motor-truck  company. 

It  was  suggested  that  the  system  be  applied  at  the  Port 
of  New  York.  Stations  for  the  transfer  of  freight  between 
cars  and  truck  bodies,  it  was  stated,  could  be  built  at  the 


waterfront  terminals  of  the  several  railroads,  and  trucks 
could  operate  between  these  stations  and  zone  terminals  at 
any  desired  point  in  Manhattan,  or  to  and  from  the  store 
doors  of  establishments  large  enough  to  receive  and  dispatch 
full  truck  bodies.  It  was  pointed  out  also  that  while  the 
motor  truck  could  at  the  present  time  utilize  the  existing 
Hudson  River  ferries,  special  ferries  for  this  service  alone 
could  be  installed  when  the  traffic  warranted  it. 

This  system  has  elements  to  commend  it.  The  Commis- 
sion is  convinced,  however,  that  its  logical  application  at 
the  Port  of  New  York  is  to  secondary  rather  than  primary 
distribution.  The  Commission  believes  that  it  would  be 
unwise  to  add  this  traffic  to  the  existing  vehicular  traffic 
on  the  ferries,  even  though  analysis  shows  that  it  might 
be  accommodated;  and  that  it  would  be  unwise  to  impose 
this  traffic  on  the  streets  along  the  Manhattan  waterfront, 
inasmuch  as  one  of  the  objectives  in  the  solution  of  the 
Manhattan  terminal  problem  is  to  reduce  the  truck  con- 
gestion on  the  streets.  Locating  the  transfer  stations  at 
the  waterfront  yards  of  the  individual  railroads  would 
lessen  the  opportunity  in  the  future  of  putting  those  yards 
wholly  or  in  part  to  better  uses,  a  fact  which  leads  to  the 
conclusion  that  the  transfer  point  for  such  a  system  should 
be  on  the  Hackensack  Meadows  at  a  joint  yard. 

The  system  shows  upon  analysis  a  greater  cost  per  ton 
for  handling  freight  than  the  one  recommended  by  the 
Commission.  The  Commission  cannot  therefore  recommend 
it  as  the  best  obtainable  for  the  primary  distribution  of 
Manhattan  freight  to  and  from  the  New  Jersey  railroads. 

Food  Distribution — Pier  Widths  and  Equipment 

The  Commission  believes  that  the  food-distribution 
problem  can  be  effectively  solved  by  creating  food- 
receiving  stations  at  the  joint  automatic-electric  yards, 
including  dry  and  cold-storage  warehouses,  sampling 
rooms  and  facilities  for  reconditioning  and  grading, 
and  establishing  at  these  stations  a  system  of  sampling 
and  certification  under  public  direction.  Buyers  will 
then  find  it  necessary  to  see  only  the  samples  at  the 
primary  market,  and  their  orders  can  be  filled  by  direct 
shipment  from  the  receiving  stations,  via  the  automatic- 
electric  system  or  the  belt-line  railroads.  This  the  Com- 
mission believes  will  greatly  reduce  the  high  cost  of 
living  within  the  port  district. 

Market  structures  far  better  adapted  to  the  business 
than  the  old  and  small  buildings  of  the  present  market 
can,  and  the  Commission  believes  will,  be  built  adjoin- 
ing automatic-electric  terminals;  but  the  change  will 
be  by  orderly  voluntary  action  of  the  dealers,  and  not 
by  forcing  them  into  definitely  established  quarters. 

Reorganization  with  wider  piers  and  slips  and  water- 
front warehouse  facilities  as  recommended  by  the  com- 
mission does  not  conflict  with  New  York  City's  newly 
adopted  plan  for  the  lower  west  side  of  Manhattan,  but 
extends  the  principle  to  frontage  not  yet  covered  by  the 
city's  plan,  and  to  the  opposite  New  Jersey  shore.  The 
Commission  does  not  find  the  port  so  deficient  in  cargo- 
handling  machinery  as  critics  charge,  nor  does  it  look 
upon  an  abundance  of  machinery  as  a  cure-all.  It  is 
useless,  the  commission  thinks,  to  speed  up  one  opera- 
tion if  the  other  operations  cannot  keep  pace,  hence 
tractors  and  trailers  to  move  the  goods  on  the  pier  are 
held  to  be  as  important  as  cranes  to  transfer  them  over 
the  ship's  side,  and  neither  are  of  much  value  if  ware- 
house space  is  not  at  hand  to  relieve  the  wharf  shed  of 
storage  duty. 

The  Commission  was  created  in  1917  by  the  legis- 
latures of  the  two  states  to  study  the  needs  of  the  whole 
port  and  to  formulate  a  comprehensive  policy.  The 
full  report  of  the  two-year  investigation,  which  will  be 
in  two  volumes  and  contain  several  hundi-ed  pages,  will 
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be  ready  in  a  few  weeks,  but  the  Commission  has  pre- 
pared for  immediate  presentation  its  advance  summary 
of  sixty-five  pages,  together  with  four  of  the  supporting 
chapters  bearing  on  the  Manhattan  freight  problem. 
The  Commission  consists  of  William  R..  Willcox,  chair- 
man; J.  Spencer  Smith,  vice-chairman,  and  Eugenius  H. 
Outerbridge,  DeWitt  Van  Buskirk,  Murray  Hulbert  and 
Frank  R.  Ford.  Maj.-Gen.  George  W.  Goethals  is  con- 
sulting engineer,  B.  F.  Cresson,  Jr.,  chief  engineer, 
Julius  Henry  Cohen,  counsel;  William  Leary,  secretary, 
and  C.  A.  Ruhlmann,  assistant  secretary. 

The  Commission  urges  the  creation  of  a  unified  port 
district  and  a  continuing  port  authority  with  broad 
powers  and  jurisdiction  over  the  entire  port  district  by 
means  of  a  compact  or  agreement  between  the  States  of 
New  York  and  New  Jersey. 


Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all  worth- 
while letters  pertinent  to  the  interests  of  engineers  and 
contractors.  In  order  that  this  may  be  possible  con- 
tributors are  asked  to  condense  their  letters  to  the 
shortest  space  consistent  with  a  clear  presentation  of 
their  ideas. 


Pile  Bearing  and  Soil  Pressure 

Sir — In  reference  to  the  article  by  Lazarus  White  in 
Engineering  Neics-Record,  Dec.  30,  1920,  p.  1268,  and  the 
letter  from  E.  G.  Haines  in  the  issue  of  Jan.  13,  1921,  p.  89, 
the  -writer  desires  to  present  some  comments. 

Considering  earth  or  soil  as  an  elastic  solid  may  be 
reasonable  in  most  cases  where  its  bearing  value  alone  is 
considered.  Where  pressure  enters  as  a  factor  however, 
this  assumption  may  be  misleading  except  in  the  case  of 
soils  remaining  solid  under  the  operation  as  noted  later. 

To  return  to  the  foundation.  The  restriction  "most  cases," 
above,  is  made  advisedly,  because  if  a  pile  footing  bears  in 
soft  clay  the  clay  will  flow  wherever  it  ceases  to  be  con- 
fined. The  only  danger  to  be  apprehended  is  from  excavating 
too  close  to  the  toe  of  a  pile  bearing  in  soft  clay,  in  which 
case  the  clay  will  flow  and  the  pile  sink  until  it  re-estab- 
lishes its  bulb  of  pressure  in  the  confined  clay  further  down. 
Experience  in  a  large  number  of  cases,  many  of  which  cover 
piles  bearing  in  so-called  quicksand,  shows  that  excavation 
can  be  made  within  two  feet  of  the  footing  without  serious 
settlement,  but  that  five  or  six  feet  should  be  established  as 
the  safe  limit  in  soft  grround. 

Where  piles  are  tested  to  50  or  60  tons — assuming  that 
as  being  at  least  50  per  cent  above  the  bearing  load — the 
bulb  of  pressure  is  not  destroyed  by  the  release  of  pressure, 
as  assumed  by  Mr.  White,  nor  is  the  soil,  within  the  small 
area  stressed,  sufficiently  elastic  to  show  any  appreciable 
rebound.  There  is,  however,  a  measurable  and  in  long  piles 
a  very  appreciable  rebound  due  to  the  elasticity  of  the  pile 
body  itself.  Wherever  possible  this  rebound  should  be  pre- 
vented, as  suggested,  by  wedging  or  by  other  means.  There 
are  many  instances,  however,  where  it  is  not  practicable  to 
hold  the  pile  when  tested — because  of  the  absence  of  the 
permanent  load  or  because  of  interference  between  the 
bottom  of  the  load  and  the  pile  head  where  special  construc- 
tion prevents  the  maintenance  of  a  strut  in  place.  The 
inference  should  not  be  drawn  however  that  the  non- 
maintainance  of  a  percentage  of  the  tost  load  will  cause  the 
pile  to  settle.  This  is  not  the  case,  as  the  excess  test  is  the 
real  prevention  of  settlement  under  the  bearing  load. 

The  possible  danger  of  considering  earth  or  soil  as  a 
solid  in  relation  to  the  possible  pressure  exerted  by  it  on 
trenches  or  tunnels  is  that  too  much  reliance  may  be  placed 


on  cohesion,  and  weak  bracing  or  even  inadequate  structures 
may  result,  as  is  sometimes  the  case  in  disintegrated  rock 
or  clay. 

As  a  matter  of  fact  all  soil,  whether  solid  rock,  massive 
..ay,  or  granular  particles  cohering  (as  in  normally  dry 
sand)  does  break  or  tend  to  break  and  exert  pressure  on 
confining  structures  wherever  the  operations  are  relatively 
large  enough.  That  is,  solid  rock  when  cut  by  a  trench 
sufficiently  deep  or  a  tunnel  sufficiently  wide  will  break  to 
certain  lines  and  the  resulting  pressure  must  be  designed 
for  as  if  the  mass  were  noncohesive  and  granular.  Nor  does 
it  matter  whether  these  breaks  occur  in  rock,  clay,  or  sand; 
they  are  constant  and  similar  under  similar  conditions,  each 
obeying  its  own  fixed  law.  Nor  does  it  matter  whether  or 
not  these  lines  or  planes  as  they  occur  or  tend  to  occur  are 
called  breaking  lines  or  pressure  lines  or  lines  of  rupture  or 
lines  of  repose;  they  are  well  defined  and  capable  of  being 
measured  under  proper  conditions.  Within  these  lines  or 
planes  certain  areas  will  cause  pressure  on  a  vertical  face 
and  other  areas  will  cause  pressure  on  a  horizontal  face. 

While  the  writer  measures  these  pressures  in  entirely 
different  terms  from  those  of  the  old  masters,  he  still  adheres 
to  the  good  old  terms:  plane  or  angle  of  repose,  dividing  the 
breaking  (or  tending  to  break)  from  the  unbroken;  and 
plane  or  angle  of  rupture,  dividing  the  areas  causing  hori- 
zontal and  vertical  pressures.  The  determination  of  the 
relations  of  these  planes  on  a  scale  sufficiently  large  to  be 
conclusive  appears  to  the  writer  to  be  the  big  unsolved 
problem. 

The  writer  wishes  to  emphasize  again  the  fallacy  of 
observations  made  on  shallow  trenches  or  small  tunnels, 
frequently  giving  exaggerated  ideas  of  the  value  of  cohesion 
and  suggesting  that  formulated  results  ba^ed  on  slope  or 
pressure  lines  are  erroneous.  The  writer  has  himself 
endeavored  to  formulate  the  pressures  resulting  from  these 
breaks  or  tendencies  to  break,  and  has  published  elsewhere 
the  results,  which  are  too  long  to  publish  here. 

To  conclude  then,  it  seems  perfectly  clear  to  the  writer 
that  normally  dry  arth  or  soil,  including  rock,  should  be 
treated  as  what  it  actually  is  or  may  become  under  oper- 
ations on  a  small  or  large  scale,  that  is,  as  either  a  mono- 
lithic or  a  gi-anular  mass.  With  this  clearly  before  us,  and 
the  realization  that  prcssur  ,  whet.ier  from  its  own  or  from 
an  extraneous  body  or  bodies,  is  transmitted  laterally  by  or 
through  soil,  we  find  that  the  reconciliation  of  fact  and 
theory  may  be  accomplished.  And  thus  we  come  to  a  better 
understanding  of  many  facts,  .such  as  that  in  normally  dry 
ground  (a)  pressure  is  not  accumulative  vertically  down- 
ward, (b)  there  is  no  tendency  for  the  bottom  of  a  tunnel  to 
bulge  up  or  for  the  earth  at  the  bottom  of  a  tren  h  to  exert 
any  but  nominal  pressure,  (c)  the  arching  pioperties  of 
granular  materials  are  absolute  as  long  a.s  the  material 
below  the  arch  is  prevented  from  disintegrating,  (d)  the 
base  of  a  pile  or  foundation  establishes  and  maintains  under 
pressure  a  so-called  bulb  (or  equivalent)  of  pressure,  and 
(e)  the  reverse  explains  the  picking  up  in  driving  of  a 
shallow  sand  plug  by  a  hollow  pile,  which  may  sometimes 
stop  its  progress  until  cleared  out.  Finally,  the  action  of 
pressure  in  grain  bins  is  more  easily  comprehended. 

J.  C.  Meem, 

Brooklyn,  Jan.  18.  Engineer  for  F.  L.  Cranford,  Inc. 


The  Hydraulic  Jump  and  Critical  Depth 

Sir — I  read  with  much  interest  the  novel  and  compre- 
hensive article  by  Julian  Hinds  on  the  "Hydraulic  Jump 
and  Critical  Depth"  in  your  issue  of  Nov.  25,  1920,  p. 
1034.  This  original  exposition  explains  a  development  of 
hydraulic  theory  which  seems  to  have  only  recently  been 
applied  in  practice,  but  which  apparently  is  destined  to 
have  a  wide  field  of  u.sefulncss  when  it  is  once  well  com- 
prehended by  hydraulic  engineers.  I  am  glad  to  know  that 
the  Engineering  News-Record  can  still  publish  such  articles 

A  consideration  of  critical  depth  and  critical  velocity 
seems  to  be  applicable  only  to  open  channels  and  to  flow  at 
relatively  high  velocities.  Perhaps  this  is  why  the  subject 
has  not  been  exploited  before;  because  in  natural  channels 
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or   in   artificial   channels   in   earth   ordinarily   all   velocities 
are  much  below  the  critical  velocity. ' 

It  is  not  apparent  vi^hy  in  this  study  it  is  necessary  to 
consider  the  so-called  alternative  stages.  The  critical  depth 
and  critical  velocity  seem  to  be  most  easily  defined  as  the 
depth  and  velocity  existing  when  the  velocity  head  equals 
half  the  average  depth  in  the  cross-section.  For  a  given 
quantity  of  water  flowing,  and  a  given  channel  cross-sec- 
tion of  any  of  the  ordinary  shapes,  the  critical  depth  and 
velocity  may  be  easily  determined  by  trial  by  successive 
approximations. 

Although  the  alternative  stages  are  connected  by  a  cer- 
tain mathematical  relation,  this  does  not  seem  to  correspond 
to  any  useful  hydraulic  relationship.  A  channel,  uniform 
in  cross-section  and  slope,  carrying  a  given  flow  for  any 
distance  at  one  stage  could  not  carry  the  same  flow  at  the 
so-called  alternative  stage.  If  the  channel  is  not  unifonn 
in  cross-section  and  slope  then,  while  it  is  conceivable  that 
the  flow  could  pass  by  means  of  the  proper  transitional 
channel  from  one  to  the  other  stage,  it  would  during  the 
transition  have  to  pass  through  all  the  intervening  stages, 
and  it  is  not  evident  that  the  final  stage  would  have  any 
more  practical  connection  with  the  original  stage  than 
would  any  of  the  intermediate  stages. 

Perhaps  I  do  not  fully  comprehend  the  matter.  But  it 
appears  to  me  that  the  essence  of  the  problem  is  to  deter- 
mine for  any  given  case  of  flow  whether  the  velocity  is 
greater  or  less  than  the  critical  velocity,  and  how  much 
it  differs  from  the  critical  velocity.  These  having  been 
determined  any  desired  modification  of  the  flow  can  be  con- 
sidered. The  so-called  alternative  stage  seems  only  a  mat- 
ter of  accidental  mathematical  relation. 

It  appears  that  there  is  an  ample  field  here  for  further 
investigation.  Additional  practical  applications  of  the  prin- 
ciples relating  to  critical  flow,  the  extention  of  the  subject 
to  covered  channels,  the  consideration  of  channels  having 
more  than  one  critical  depth,  all  offer  inviting  fields  of 
study  which  it  is  hoped  engineers  will  find  time  nad  oppor- 
tunity to  develop  more  fully.  S.  M.  Woodward, 

Departmient  of  Mechanics  and  Hydraulics, 

Iowa  City,  Jan.  6.  State  University  of  Iowa. 


Post  Offices  Principal  Work  of  Supervising 
Architect 

Sir— In  Engineering  News-Record.  Dec.  20,  1920,  p.  1?73, 
anpeared  an  article  on  the  proposed  National  Department 
of  Public  Works  by  Lieut.  Col.  C.  0.  Shen-ill. 

Col.  Sherrill's  principal  argument  against  the  bill  is  that 
the  heads  of  departments  should  have  entire  charge  of 
carrying  out  the  functions  of  their  respective  branches  of 
the  government  in  whatever  field  they  may  extend;  that 
they  should  employ  their  own  engineers  and  technical  men, 
if  such  are  necessary,  the  technical  work  so  performed  being 
only  incidental  to  the  functioning  of  the  department  as  a 
whole;  that  this  is  the  present  arrangement  of  governmental 
activities  and  should  continue.  Whereas,  if  the  proposed 
bill  became  a  law,  the  various  department  heads  would  have 
to  apply  to  the  Secretary  of  Public  Works  for  services  of 
this  nature,  thus  subordinating  a  portion  of  their  own 
department  to  his. 

In  the  article  in  question,  the  following  paragraph 
appears: 

"The  example  most  frequently  given  by  the  Department 
of  Public  Works  advocates  of  the  inconsistency  of  the 
present  arrangement  of  governmental  activities,  is  that  of 
the  Supervising  Architect's  Office  in  the  Treasury  Depart- 
ment. The  real  reason  why  this  .is  under  the  Treasury, 
rather  than  any  other  department,  is  that  this  department  is 
the  largest  governmental  user  of  public  buildings  in  our 
cities,  for  custom  houses,  sub-treasuries,  Internal  Revenue 
Offices,  Federal  Reserve  Banks,  etc.  What  is  more  appro- 
priate than  that  the  Secretary  of  the  Treasury  should  direct 
the  construction  of  the  buildings  he  needs  in  his  business?" 

Somehow  Col.  Sherrill  neglected  to  mention  that  over  95 
per  cent  of  the  work  of  the  Supervising  Architect's  Office  is 
the  construction  of  post  offices  throughout  the  country,  not 
for  the  Treasury  Department,  but  for  the  Post  OflSce 
Department. 


Therefore,  under  the  existing  conditions,  which  the  oppon- 
ents of  the  Public  Works  Bill  argue  should  be  maintained, 
when  the  Postmaster  General  wishes  buildings  constructed 
for  the  use  of  his  own  department,  he  does  not  engage  his 
own  engineers  and  architects,  but,  in  the  absence  of-  a 
Department  of  Public  Works,  he  does  subordinate  a  portion 
of  his  own  department,  and  a  fairly  important  portion  too, 
to  the  Secretary  of  the  Treasury.  J.  A.  Cliff, 

Structural  Engineer,  Oflice  of  the  Supervising  Architect. 
Washington,  D.  C,  Jan.  7. 


Freeboard  Allowance  for  Canal  Linings 

Sir — The  attached  chart,  showing  in  terms  of  depth  of 
water  and  velocity,  the  "freeboard,"  or  height  above  normal 
water  surface  to  which  concrete  'irrigation  canal  lining 
should  be  carried,  is  based  mainly  on  existing  practice. 
There  appears  to  be  no  standard  practice  with  respect  to 
this  detail,  existing  canals  under  practically  identical  con- 
ditions bearing  widely  different  allowances  for  freeboard. 
It  is  realized  that  factors  other  than  the  two  mentioned 
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may  influence  a  decision  on  the  proper  amount  of  free- 
board to  allow,  but  in  nearly  all  cases  the  principal  factors 
are  depth  of  water  and  velocity,  and  it  seems  that  it  may 
be  possible  to  work  up  a  satisfactory  empirical  formula 
along  the  lines  indicated  by  the  chart. 

The  publication  of  this  chart  may  bring  comments  from 
engineers  with  experience  in  this  line  of  work  which  will 
be  a  valuable  addition  to  the  published  data  on  the  sub- 
ject. The  subject  merits  consideration,  since  the  allow- 
ance for  freeboard  makes  quite  an  appreciable  percentage 
of  the  total  cost  of  a  canal. 

Seattle,  Dec.  19,  1920.  Charles  P.  Dunn. 


Railroad  Rate  Increases  in  England 

As  noted  recently  in  The  Engineer,  London,  railroad 
rates  in  England  have  advanced  approximately  100  per 
cent  above  the  1913  level.  Last  July  a  further  increase 
of  16§  per  cent — making  a  total  of  75  per  cent  over 
the  pre-war  rates — was  made  in  passenger  fares  in 
addition  to  advances  in  the  price  of  season  and  traders' 
tickets.  More  recently  the  Rates  Advisory  Committee 
report  has  been  published,  containing  recommendations 
as  to  the  raising  of  £53,500,000  additional  necessarj- 
to  operate  the  roads  without  loss. 
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Am.  Soc.  C.  E.  Directors 
Submit  Annual  Report 

Total  Membership  on  Jan.  1.  1921.  Was 

9,907 — Curtailment  of  "Proceedings" 

Reduces  Publication  Costs 

On  account  of  limitations  of  space  it 
was  necessary  to  omit  from  last  week's 
report  of  the  annual  meeting  of  the 
American  Society  of  Civil  Engineers  a 
summary  of  the  reports  of  the  Board  of 
Direction,  the  acting  secretary  and  the 
treasurer.  A  digest  of  these  reports  is 
presented  herewith: 

The  annual  report  of  the  Board  of 
Direction  for  1920  showed  a  total  mem- 
bership on  Jan.  1,  1921,  of  9,907,  a  net 
increase  of  499  during  the  year.  The 
total  number  of  applications  received 
in  1920  was  1,285  of  which  960  were  for 
admission  and  325  for  transfer. 

The  Engineering  Societies  Library 
received  during  1920  a  total  of  2,337 
volumes,  1,304  pamphlets  and  244  maps 
and  plans,  making  a  total  of  153,320 
now  in  the  permanent  collection.  Ex- 
penditures for  the  work  of  the  library 
totaled  $26,000.  The  total  attendance 
for  the  year  was  23,788,  an  average  of 
78  daily. 

The  Engineering  Societies'  Service 
Bureau  was  conducted  jointly  by  the 
secretaries  of  the  four  founder  socie- 
ties. Its  work  has  been  administered 
at  a  total  cost  to  the  four  societies  of 
$12,431.  The  total  number  of  men  reg- 
istered during  the  year  was  2,171  and 
the  number  placed,  including  those  not 
registered,  was  1,579. 

There  exist  four  special  committees 
as  follows:  Bearing  value  of  soils  for 
foundations;  stresses  in  railroad  track; 
highway  engineering,  and  bridge  design 
and  construction.  The  board  authorized 
a  special  committee  on  research,  a  com- 
mittee on  amendments  to  the  consti- 
tution, and  a  committee  on  external  re- 
lations of  the  society,  its  report  to  be 
reviewed  by  a  committee  of  past-presi- 
dents. 

Beginning  with  the  August  number 
of  ProceedingH  changes  were  made  in 
the  type  face  and  size  of  page  and 
papers  were  published  by  abstract  only 
in  order  to  reduce  expenses.  This  plan 
ha.i  saved  the  society  $6,500  during  the 
half  year.  The  net  expenditure  for 
publications  in  1920  was  $45,309,  this 
figure  covering  mechanical  costs  only. 

For  the  ytar  ending  July,  1919,  prizes 
were   awarded   as   follows: 

Norman  Medal  to  William  Barclay 
Parsons  for  paper,  "The  Cape  Cod 
Canal";  J.  James  R.  Croes  Medal  to  D. 
B.  Sto'nman  for  paper,  "Stress  Meas- 
uremonts  on  the  Hell  Gate  Arch 
Bridge";  Thomas  Fitoh  Roland  Prize  to 
(Continued  on  p.  18H) 


Pier  Failure  Wrecks  Two  Spans 
of  Concrete  Arch  Bridge 

Two  spans  of  the  Third  Street  bridge 
across  the  Miami  River  at  Dayton,  O., 
failed  shortly  before  6  p.m.  on  Jan.  21, 
due  to  sudden  subsidence  of  a  section 
of  the  pier  between.  No  lives  were  lost, 
although  many  persons  were  on  the 
bridge  at  the  time  and  three  were 
throvm  into  the  river,  together  with 
two  automobiles.  A  street  car  had 
passed  over  just  before  the  failure,  and 
another  was  stopped  just  short  of  the 
collapsed  part  of  the  roadway. 

The  arches  involved  in  the  failure 
are  the  second  and  thi;d  from  the  east 
or  Dayton  bank.  They  span  90  ft.  and 
100  ft.  respectively,  and  spring  at  a 
level  of  14  ft.  above  original  river 
bottom;  the  pier  was  founded  on  a 
compact  gravel  9  ft.  below  original 
river  bottom.  At  springing  line  the 
pier  is  about  10  ft.  thick.  Its  footing 
is  about  21  ft.  by  80  ft. 

Examination  shortly  after  the  col- 
lapse showed  that  the  pier  sheared  off 
clean  near  the  line  of  the  outer  rail  of 
the  near  or  westbound  track.  The  end 
or  north  portion  of  the  pier  went  down 
about  3  ft.  No  evidence  of  damage  to 
the  bridge  outside  of  the  two  arches 
resting  on  the  pier  is  reported. 

An  investigation  of  the  failure  has 
been  initiated  by  the  engineers  of  the 
Miami  Conservancy  District  and  the 
engineering  department  of  the  city  of 
Dayton. 

The  bridge  was  built  in  1904  and 
1905,  to  designs  of  the  Concrete-Steel 
Engineering  Co.,  by  the  Hogland  & 
Kline  Construction  Co.  It  is  of  the 
Melan  type,  and  comprises  seven  spans 
80  to  110  ft.  long  in  the  clear,  with  rise 
of  14  ft.  3  in.  to  9  ft.  8  in.  The  clear 
width  of  bridge  is  62  ft.  A  description 
was  published  in  The  Engineerinn 
Record,  Mar.  24,  1906,  p.  386. 

Interstate  Drainage  Controversy 
in  Supreme  Court 

A  final  hearing  in  the  Dakota-Min- 
nesota drainage  case  has  been  held 
before  the  U.  S.  Supreme  Court,  and 
the  matter  now  awaits  the  court's  de- 
cision. The  essential  part  of  the  suit 
is  an  engineering  question  as  to 
whether  extensive  construction  of 
large  ditches  through  level  country  not 
previously  drained  has  increased  the 
flood  damage  below;  and  if  so,  what  &re 
the  rights  of  the  riparian  owners  along 
the  overburdened  stream.  This  case 
comes  before  the  Federal  courts  be- 
cause the  construction  work  was  in 
Minnesota  and  the  damage  claims  are 
in  South  Dakota  and  North  Dakoia, 
which  .states  combined  in  a  buit  against 
Minoesota. 


Iowa  Engineers  Organized 
for  United  Efifort 

Annual  Convention  Brings  Out  Record 

Attendance  of  400 — Three  Sections 

Meet  Separately 

More  than  400  engineers  and  their 
friends  attended  the  meeting  of  th^ 
Iowa  Engineering  Society,  Jan.  18,  19 
and  20  at  Des  Moines,  and  more  than 
40  exhibitors  were  in  evidence.  It  was 
the  largest  attended  meeting  of  the 
kind  Iowa  has  ever  seen.  The  new 
constitution  sectionalizing  the  work, 
districting  the  state  and  including  local 
clubs,  together  with  the  licensing  pro- 
gram put  through  by  the  society  is  ac- 
countable for  the  unity  and  solidarity 
of  the  profession  in  Iowa.  Simultaneous 
sessions  of  the  three  sections,  municipal, 
drainage  and  highway,  filled  the  respec- 
tive rooms  to  overflowing,  although  they 
would  have  been  ample  in  size  in  pre- 
vious years  for  the  whole  society. 

Of  actions  taken  the  most  important 
was  the  unanimous  vote  without  dis- 
cussion to  become  a  charter  member 
of  the  Federated  American  Engineer- 
ing Societies.  The  State  Legislature 
was  memorialized  to  provide  for  a 
sanitary  and  water  survey  and  to  take 
care  of  the  poorly  equipped  geological 
survey.  Standard  fonns  for  engineer- 
ing contracts,  paving,  sewers  and 
waterworks  were  submitted  by  a  com- 
mittee of  that  name  headed  by  M.  G. 
Hall. 

The  most  notable  investigation  un- 
ilertaken  during  1920  was  that  of  the 
committee  on  compensation  of  which 
L.  A.  Canfield  is  chairman.  The  re- 
muneration of  men  in  other  professions, 
doctors,  lawyers  and  dentists,  was  com- 
pared with  the  income  of  engineers. 
Of  the  1,500  inquiries  sent  out,  35  per 
cent  were  answered.  The  average 
curve  of  the  engineers  showed  a  steady 
increa.se,  passing  that  of  the  dentists 
after  twenty-two  years  of  practice,  the 
lawyers  after  twenty-five  years  and  the 
doctors  after  twenty-seven  years.  Pre- 
vious to  these  dates  the  engineers  re- 
ceived a  materially  smaller  income.  A 
minimum  schedule  was  suggested,  based 
on  the  period  of  service  for  the  various 
classes  of  engineering  positions. 

C.  H.  Young's  report  of  the  commit- 
tee on  legislation  illustrated  the  func- 
tioning of  the  new  type  of  organization. 
All  legislative  effort  pertaining  to  en- 
gineering in  the  state  is  directed 
through  the  committee.  A  code  revision 
of  all  laws  of  the  state  is  under  way 
and  the  committee  acted  as  a  clearing 
house  for  laws  pertaining  to  engineers, 
passing  these  down  to  the  various  sec- 
tions, clubs,  districts  or  branches  of 
national    societies    interested.      When 
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commented  upon,  the  laws,  with  sug- 
gestions as  approved,  were  returned  to 
the  committee  which  acted  in  conjunc- 
tion with  a  committee  from  the  Des 
Moines  Engineers'  Club  in  presenting 
the  information  to  the  code  revision 
committee.  Assistance  was  rendered 
to  the  Department  of  Public  Works 
movement;  also  for  the  Nolan  bill  in- 
creasing appropriations  for  U.  S.  Pat- 
ent Office  employees. 

A  new  committee  on  publications  was 
authorized  to  pass  on  papers  and  to 
ascertain  if  the  number  of  exchanges 
with  other  organizations  might  not  be 
cut  down. 

Of  twelve  organizations  in  the  state, 
nine  have  decided  to  become  district 
clubs  of  the  society.  They  are  as  fol- 
lows: Clubs  of  Ames,  Davenport,  Des 
Moines,  Iowa  City,  Sioux  City,  Spencer 
and  Webster  City,  Waterloo  Technical 
Society  and  the  Southwest  Iowa  Engi- 
neers' Club  of  Atlantic.  Clubs  at  Cedar 
Rapids,  Boone  and  Mason  City  still 
have  the  matter  under  consideration. 
These  locals  brought  in  140  new  mem- 
bers, raising  the  total  membership  to 
515.  The  society  raised  $2,230  in  1920 
and  closed  the  year  with  $206  on  hand, 
less  by  $350  than  one  year  ago. 

Although  the  convention  was  three 
days  long,  only  two  general  sessions 
were  held,  one  for  the  business  of  the 
society  and  one  in  which  business  prob- 
lems of  the  profession  were  discussed. 
The  drainage  section  held  three  tech- 
nical sessions  with  six  papers  and  eight 
topical  discussions,  the  highway  section 
heard  two  papers  and  the  municipal 
section  four.  A  new  section  for  elec- 
trical and  mechanical  engineers  was 
authorized  following  a  petition  from 
eighteen  members. 

The  officers  elected  for  the  ensuing 
year  are  as  follows:  President,  J.  H. 
Dunlap;  vice-president,  Alvin  Le  Van; 
new  director,  J.  D.  Wardle.  Of  the 
municipal  section,  F.  P.  Wilson  is  chair- 
man, P.  K.  DeVoe,  vice-chairman  and 
F.  H.  Austin,  secretary;  of  the  drain- 
age section,  C.  E.  Gross  is  chairman, 
J.  L.  Parsons,  vice-chairman  and  R.  G. 
Austin,  secretary;  of  the  highway  sec- 
tion, H.  W.  Thompson  is  chairman, 
L.  M.  Martin  is  vice-chairman  and 
C.  W.  Eby,  secretary.  The  successor 
of  Mr.  Dunlap,  who  has  served  the 
society  as  secretary  since  1914,  will  be 
chosen  by  the  board  of  directors. 


Am.  Soc.  C.  E.  Convention 
in  Houston 

The  next  annual  convention  of  the 
American  Society  of  Civil  Engineers 
will  be  held  in  Houston,  Texas,  April 
27.  The  decision  was  reached  by  the 
new  Board  of  Direction  at  its  meeting 
Jan.  19.  It  was  indicated  at  the  annual 
meeting  in  New  York  City  last  week 
that  one  of  the  most  important  matters 
to  be  considered  at  the  Houston  conven- 
tion will  be  a  new  constitution  for  the 
Society  on  which  a  committee  headed 
by  Col.  Peter  Junkersfeld  has  been  at 
work  for  some  time  past. 


Transportation  Problems  Engage 
Federal  Highway  Council 

The  warning  by  S.  M.  Williams, 
chairman  of  the  Federal  Highway  Coun- 
cil, against  establishing  highway  trans- 
portation beyond  highway  development, 
is  finding  lodgment  in  traffic  circles. 
Prominent  traffic  men  co-operating  with 
the  council  are  now  taking  hold  of  the 
transportation  problem  with  a  deter-, 
mination  to  insure  the  construction  of 
roads  around  industrial  and  commercial 
centers  that  will  prevent  a  return  to 
congested  conditions. 

They  do  not  propose,  according  to  C. 
W.  Reid,  manager  of  the  transportation 
bureau  of  the  council,  to  be  caught  un- 
prepared when  the  traffic  tide  begins  to 
rise  again.  "For  this  reason,"  said  Mr. 
Reid,  "many  traffic  managers  through- 
out the  country  are  going  to  give  a 
closer  study  and  more  determined  appli- 
cation to  the  motor  track  terminal  zones 
as  a  co-operating  branch  of  the  railway 
and  express  service."  Now  that  the 
railway  express  merger  has  been  ap- 
proved by  the  Interstate  Commerce 
Commission,  it  is  the  belief  that  the 
next  great  step  for>vard  will  be  to  throw 
short  haul  tonnage  to  the  motor  truck 
as  fast  as  the  change  can  be  brought 
about  along  practical  lines. 

Economic  Service 

The  Federal  Highway  Council,  ac- 
cording to  Mr.  Williams,  is  working 
upon  the  belief  that  the  future  develop- 
ment of  any  type  of  transportation  will 
largely  depend  upon  the  economic  ser- 
vice which  that  type  may  render  the 
communities  sei-ved. 

"Admitting  that  the  short  haul 
freight  is  not  a  function  of  the  rail- 
roads," Mr.  Williams  said,  "and  recog- 
nizing the  necessity  of  relief  to  the 
railroads  so  that  their  equipment  may 
be  employed  in  the  longer  and  more 
profitable  haul,  I  do  not  feel  that  the 
public  utilities  commissions  of  the  vari- 
ous states  will  be  willing  to  relieve  the 
railroads  of  that  responsibility  until  the 
public  is  assured  of  a  substitute  that 
will  give  at  least  as  satisfactory  and 
dependable  service.  With  the  exception 
of  a  few  instances  the  highways  of  our 
country  are  not  in  a  position  to  assume 
the  burden  of  the  short  haul  now  han- 
dled by  the  railroads,  and  therefore  is 
it  not  time  to  begin  the  promotion  of 
this  subject  from  the  bottom,  rather 
than  from  the  top  ? 

Specific  Traffic  Needs  . 

"I  feel,"  Mr.  Williams  concluded, 
"that  as  a  part  of  the  important  work  of 
the  council's  transportation  committee 
it  will  be  necessary  for  its  members 
first  to  analyze  what  intelligently  con- 
stitutes the  short  haul.  Second,  they 
should  ascertain,  by  intensive  study, 
highway  conditions  in  the  various  com- 
munities, with  a  view  to  encouraging 
the  development  of  highways  necessary 
to  meet  this  specific  traffic  need.  The 
entire  work  of  the  Federal  Highway 
Council  is  based  upon  a  policy  that 
should  support  the  transportation  work. 


Dinner  for  Leaders  of 
Western  Industry 

To  commemorate  the  thirty-fifth  an- 
niversary of  the  Journal  of  Electricity, 
the  McGraw-Hill  Co.  of  California  has 
invited  representative  leaders  in  the 
development  of  western  resources  and 
th?ir  utilization  in  productive  industry 
to  be  its  guests  at  a  dinner  to  be  held 
Feb.  1  at  the  Palace  Hotel,  San 
Francisco. 

Oregon  Irrigation  Congress 

At  the  10th  annual  session  of  the 
Oregon  Irrigation  Congress  held  in 
Portland  Jan.  7  and  8,  resolutions  ask- 
ing the  state  legislature  to  appropriate 
$10,000  for  the  sinking  of  an  artesian 
well  in  the  Fort  Rock  section  of  north- 
ern Lake  County  were  passed.  It  is 
thought  that  a  flow  of  water  can  be 
obtained  at  a  depth  of  from  500  to  900 
ft.  to  irrigate  what  would  otherwise 
remain  arid  land. 

A  committee  was  appointed  to  confer 
with  a  like  committee  of  the  Oregon 
State  Drainage  Association  looking 
toward  the  consolidation  of  the  two 
bodies  into  one  under  the  name  of  the 
Oregon  Reclamation  Association. 

Fred  N.  Wallace  of  Tumalo,  and  J. 
Frank  Spinning  of  Echo,  were  re- 
elected as  president  and  secretary,  re- 
spectively. Four  vice-presidents  for  the 
four  districts  were  chosen  as  follows: 
HaiTy  W.  Gard  of  Madras,  Fred  A. 
Phillips  of  Baker,  C.  C.  Clary  of  Arling- 
ton and  James  Chinnock  of  Grants  Pass. 


National  Civic  Federation  to 
Discuss  Labor  Issues 

International,  European  and  American 
labor  problems  will  furnish  the  main 
topics  for  discussion  at  the  annual 
meeting  of  the  National  Civic  Federa- 
tion, Feb.  14,  15,  16  at  the  Hotel  Astor, 
New  York  City. 


Am.  Soc.  C.  E.  Directors'  Report 

(Continued  from  p.  JS7) 
0.  H.  Ammann  for  paper,  "The  Hell 
Gate  Arch  Bridge  and  Approaches  of 
the  New  York  Connecting  Railroad 
Over  the  East  River  in  New  York 
City";  James  Laurie  Prize  to  F.  W. 
Gardiner  and  S.  Johannesson  for  paper, 
"Manhattan  Elevated  Railway  Improve- 
ments"; Collingwood  Prize  for  Juniors 
to  Floyd  A.  Nagler  for  paper,  "Obstruc- 
tion of  Bridge  Piers  to  the  Flow  of 
Water." 

There  are  at  pi-esent  27  local  sec- 
tions and  8  student  chapters. 

Finances 

The  general  balance  sheet,  as  of  Dec. 
31,  1920,  shows  total  assets  of  $1,241,- 
081.22,  total  liabilities  of  $287,130.44, 
leaving  in  the  reserve  fund  and  sur- 
plus  $953,950.78.       ' 

Receipts  during  the  year,  including 
balance  of  $27,920.65  on  hand  Jan.  1, 
1920,  amounted  to  $230,263.93;  dis- 
bursements were  $216,530.63,  leaving  a 
balance  on  hand  Dec.  31,  1920,  of  $41.- 
653.95. 
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New  York  Section,  Am.  Soc.  C.  E. 
February  Meeting 

In  order  to  avoid  a  conflict  with  the 
annual  meetings  of  the  electrical  and 
mining  engineers  the  February  meet- 
ing of  the  New  York  Section  of  the 
American  Society  of  Civil  Engineers 
will  be  held  Feb.  9  instead  of  Feb.  16. 
Through  an  error,  it  was  stated  last 
week  that  the  meeting  date  had  been 
postponed  from  Feb.  16  to  Feb.  23. 

The  subject  of  the  meeting  is  "Light, 
Heat  and  Power,"  and  the  discussion 
will  apply  to  the  needs  of  the  New 
York  metropolitan  district.  The  local 
sections  of  the  mechanical,  electrical 
and  mining  societies  have  accepted  an 
invitation  to  attend  the  meeting  and 
send  delegates.  The  principal  paper 
will  be  by  Colonel  William  Barclay 
Parsons.  It  will  be  discussed  by  J. 
W.  Lieb,  vice-president.  New  York  Edi- 
son Co.,  New  York  City;  Frank  Smith, 
vice-president.  United  Electric  Light 
&  Power  Co.,  New  York  City;  Farley 
Osgood,  vice-president,  Public  Service 
Electric  Co.,  Newark,  N.  J.;  George 
Otis  Smith,  U.  S.  Geological  Survey, 
Washington,  D.  C;  H.  E.  Skougor,  con- 
sulting engineer.  New  York  City; 
George  Gibbs,  consulting  engineer, 
Gibbs  &  Hill,  New  York  City;  William 
Cullen  Morris,  engineer  of  construc- 
tion. Consolidated  Gas  Co.,  New  York 
City,  and  F.  O.  Blackwell,  consulting 
engineer.  Vide,  Blackwell  &  Buck,  New 
York  City. 

New  Committees  of  Am.  Soc.  C.  E. 
Are  Named 

The  new  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers,  at 
its  first  meeting  Jan.  19,  following  the 
annual  meeting  of  the  society  in  New 
York,  made  the  following  committee 
appointments: 

Publication  Committee — A.  M.  Hunt, 
chairman ;  R.  L.  Humphrey,  C.  E.  Grun- 
sky,  C.  W.  Hudson,  C.  C.  Elwell. 

Finance  Committee  —  Clemens  Her- 
schel,  chairman;  John  W.  Alvord,  Ira 
W.  McConnell,  Willafd  Beahan,  J.  S. 
Langfthorn. 

Library  Committee  —  Francis  Lee 
Stuart,  chairman;  R.  A.  Cummings, 
George  G.   Anderson,  Carleton  Greene. 

Committee  on  Special  Committees — 
A.  P.  Davis,  chairman;  Anson  Marston, 
George  H.  Pegram. 


Goethals  Consulted  on  Ohio  State 
Highway  Work 

The  new  governor  of  Ohio,  Harry  L. 
Davis,  has  been  in  consultation  with 
Major-General  George  W.  Goethals  re- 
garding a  reorganization  of  the  state 
highway  department.  During  his  cam- 
paign for  office  Governor  Davis  made 
the  efficient  administration  of  the  state 
highway  work  one  of  his  main  issues. 


Town  Engineer  Wanted 

Application.!;  for  the  position  of  town 
engineer  are  wanted  by  the  Town 
Council,  North  Bay,  OnUrio,  Canada. 


Conditions  Governing  Wellington 
Transportation  Prize 

As  announced  in  last  week's  issue 
the  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  Engineers  has  ac- 
cepted Engineering  News-Record's  of- 
fer to  establish  an  "Arthur  M.  Welling- 
ton Prize"  to  be  awarded  annually  for 
a  paper  on  any  phase  of  the  subject  of 
"Transportation."  The  following  let- 
ter addressed  to  the  board  under  date 
of  Dee.  15  explains  the  offer: 

"For  some  time  the  staff  of  Engi- 
neering News-Record  has  contemplated 
the  establishment  of  a  memorial  in 
honor  of  Arthur  M.  Wellington,  for- 
mer editor  of  Engineering  News  and 
author  of  the  well-known  book  on  rail- 
way location,  entitled  'The  Economic 
Theory  of  Railway  Location." 
'  "After  considering  various  proposals 
we  have  concluded  that  no  memorial 
,  could  be  more  fitting  than  the  estab- 
lishment, under  the  auspices  of  the 
American  Society  of  Civil  Engineers, 
of  an  'Arthur  M.  Wellington  Prize,'  to 
be  awarded  annually  for  the  best 
paper  presented  before  the  society  on 
any  phase  of  the  science  and  art  of 
transportation,  whether  by  land,  water 
or  air. 

"Accordingly,  if  it  please  the  Board  tof 
Direction  of  the  society,  Engineering 
News-Record  will  be  glad  to  establish 
a  fund  of  $2,000,  the  annual  income 
from  wTiich  would  constitute  the  mate- 
rial element  of  the  prize  referred  to 
in  the  preceding  paragraph. 

"Engineering  News-Record  would 
make  only  two  reservations  regarding 
the  award  of  the  prize: 

"1.  That  it  be  awarded  only  for 
papers  on  a  transportation  subject. 
Such  a  reservation,  we  believe,  befits 
a  memorial  to  a  great  transportation 
authority. 

"2.  That  it  be  not  restricted  to  mem- 
bers of  the  society.  This  reservation 
is  made  because  the  great  advances  in 
transportation  in  the  future  may  be 
on  water  or  in  the  air,  specialties  in 
which  the  members  of  the  society  do 
not  normally  engage. 

"The  usual  discretion,  of  course, 
would  be  allowed  the  society's  Com- 
mittee on  Prizes  to  withhold  the  award- 
ing of  the  prizes  in  any  year  should 
they  deem  no  paper  offered  worthy  of 
the  award.  In  that  ease  the  -income 
should  be  added  to  the  principal  sum. 

"Should  the  proposal  herein  con- 
tained meet  with  the  approval  of  the 
Board  of  Direction  check  in  the  amount 
designated  will  be  promptly  forwarded." 

Construction    Division    Men    to 
Hold  Reunion 

The  annual  reunion  of  those  who 
were  identified  with  the  Construction 
Division  of  the  army  during  the  war 
wrill  be  held  at  the  Morrison  Hotel, 
Chicago,  Feb.  25  and  26.  The  after- 
noon of  the  first  day  and  the  morning 
and  afternoon  of  the  second  day  will  be 
devoted  to  business  sessions  and  the 
annua)  banquet  will  be  held  on  the  eve- 
ning of  Feb.  26. 


Engineering  Societies  Hold  Hydro- 
Electric  Symposium  at 
Philadelphia 

Under  the  auspices  of  the  Engineers' 
Club  of  Philadelphia  the  Philadelphia 
sections  of  the  American  Society  of 
Civil  Engineers,  the  American  Institute 
of  Electrical  Engineers  and  the  Ameri- 
can Society  of  Mechanical  Engineers 
there  was  held  in  Philadelphia  on  Jan. 
21  a  symposium  on  hydro-electric  de- 
velopment and  distribution.  There 
were  two  sessions,  one  in  the  after- 
noon and  one  in  the  evening  with  a 
dinner  in  between.  In  the  afternoon 
some  of  the  recent  developments  in 
the  hydraulic  machinery  f^eld  were  dis- 
cussed by  Frank  H.  Rogers,  hydraulic 
engineer,  I.  P.  Morris  Co.,  Philadelphia; 
Norman  R.  Gibson,  hydraulic  engineer, 
Niagara  Falls  Power  Co.;  R.  D.  John- 
son, consulting  engineer,  New  York 
City,  and  L.  F.  Moody,  consulting  engi- 
neer, I.  P.  Morris  Co.,  Philadelphia.  In 
the  evening  John  L.  Harper,  chief  engi- 
neer, Niagara  Falls  Power  Co.,  showed 
a  number  of  moving  pictures  of  Niagara 
Falls  and  the  construction  of  the  re- 
cent extension  to  plant  No.  3  of  his 
company,  at  the  same  time  defending 
a  further  diversion  of  water  at  Niagara 
for  power  purposes.  D.  B.  Rushmore, 
of  the  General  Electric  Co.,  completed 
the  evening  with  a  discussion  of  the 
electrical  features  of  hydro-electric 
power. 

The  symposium  was  one  of  a  num- 
ber which  are  intended  to  be  held  in 
Philadelphia  under  the  joint  auspices 
of  the  various  engineering  societies 
there,  most  of  them  to  be  devoted  par- 
ticularly to  engineering  features  of 
interest  to  Philadelphians  in  order  to 
bring  before  the  people  of  the  city  the 
engineering  problems  of  the  city  and 
at  the  same  time  to  lead  to  a  better 
understanding  among  the  branches  of 
the  profession  of  the  problems  of  the 
other  branches.  While  the  present 
meeting  was  devoted  entirely  to  hydro- 
electric practice  the  predominance  of 
local  talent,  particularly  of  local  man- 
ufacturers, in  the  program,  emphasized 
Philadelphia's  relation  to  the  industry 
rather  than   the  industry   itself. 

Mr.  Ropers'  paper,  entitled  "The 
Modem  Hydraulic  Turbine,"  is  a  re- 
view of  the  present  status  of  turbine 
design.  It  states  that  the  important 
requirements  today  are  (1)  high  power 
units,  (2)  high  speed,  (3)  high  effi- 
ciency, (4)  reliability  and  (5)  durabil- 
ity. He  pointed  out  particularly  the 
necessity  for  reliability  and  long  life, 
because  of  the  high  first  cost  of  the 
installation.  A  turbine  might  run  suc- 
cessfully and  efficiently  for  two  years, 
say,  and  at  that  time  have  such  a 
breakdown  as  to  shut  down  the  plant 
for  a  long  time  and  thereby  cause  not 
only  the  cost  of  replacement  but  the 
loss  of  delivery  of  current.  The  paper 
refers,  too,  to  the  detailed  design  of 
intakes,  canals,  forebays,  penstocks, 
valves,  etc..  and  describes  the  testing 
plant  for  wheels  at  the  plant  of  the 
I.  P.  Morris  Co.  in  Philadelphia.     The 
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paper  notes,  too,  the  importance  of 
specific  speeds.  For  low  head  high 
specific  speeds  has  to  be  used,  which 
results  in  high  velocity  of  the  runner 
discharge,  thus  making  the  draft-tube 
design  of  greatest  importance.  For 
high  head  low  specific  speeds  are  used, 
which  would  result  in  a  relatively 
larger  runner  diameter,  but  gives 
greater  trouble  with  water  leakage  at 
the  runner  seals  and  friction  of  the 
runners. 

Mr.  Gibson's  paper  was  a  description 
of  his  new  method  of  water  meas- 
urement and  its  application  in  the  tests 
of  the  large  turbines  of  the  Niagara 
Falls  Power  Co.  His  method  depends 
upon  a  record  of  the  change  of  the 
pressure  occurring  in  a  pipe  under 
head,  this  change  being  necessarily  a 
measure  of  the  change  in  velocity,  so 
that  in  a  given  section  the  pressure 
changes  indicate  the  volume  discharge 
change. 

Tests  were  carried  out  at  the 
hydraulic  laboratory  of  Cornell  Uni- 
versity which  demonstrated  the  ac- 
curacy of  the  method  to  within  very 
close  figures  and  it  was  then  adopted 
to  test  the  flow  in  the  Niagara  Falls 
turbines  and  has  been  accepted  by  the 
government  as  the  measure  of  the  use 
of  the  water  of  the  Niagara  River. 
Mr.  Johnson  devoted  practically  all  of 
his  time  to  a  description  of  his  well- 
known  surge  tanks.  Mr.  Moody  pointed 
out  a  number  of  the  newer  advances  in 
hydraulic  turbine  design.  These  include 
the  construction  of  the  flow  in  the  tur- 
bine as  a  continuous  vortex  which  has 
led  to  the  adoption  of  various  draft- 
tube  arrangements  whereby  the  tube 
is  kept  in  an  axial  relation  to  the  tur- 
bine and  the  velocity  of  the  discharge 
water  reduced  in  circumferential  lines. 
The  leading  types  of  such  devices  are 
Mr.  Moody's  type  and  one  called  the 
hydraucone,  developed  by  Mr.  White, 
of  the  Allis-Chalmers  Co.  The  same 
whirling  condition  in  the  water  in  pass- 
ing through  the  turbines  has  been 
utilized,  too,  in  Mr.  Moody's  studies  in 
the  development  of  a  propeller  type 
of  turbine,  small  models  of  which  have 
been  tested  for  some  time  in  the  I.  P. 
Morris  laboratory.  A  more  radical  in- 
novation was  proposed  by  Mr.  Moody 
for  low-head  plants  where  high  speci- 
fic speed  is  required  and  where  the 
consequent  long  draft  tube  is  some- 
times difficult  to  place.  For  such  a 
condition  he  suggests  the  reversal  of 
the  turbine  that  is  turning  it  upside 
down,  making  an  upward  flow  wheel, 
in  which  case  the  draft  tube  could  go 
below  low  water  with  a  i-ising  draft 
tube  which  would  be  dammed  from 
the  clear  water  by  a  siphon-like  bell 
designed  for  such  a  layout.  It  is  not 
stated  that  any  such  construction  is 
contemplated. 

The  meeting  was  very  well  attended, 
there  being  some  700  to  800  men  pres- 
ent at  the  two  sessions  and  nearly  that 
number  at  the  dinner.  It  was  pre- 
sided over  by  Guilliaem  Aertsen,  presi- 
dent of  the  Engineers'  Club  of  Phila- 
delphia. 


New  Design  for  Belle  Isle  Bridge 
To  Be  Prepared 

(From  Engini  f-ring  Nrwa-Rccord's 

Corri  spondent) 

A  resolution  has  been  adopted  by 
the  Detroit  City  Council,  providing  for 
the  preparation  of  plans  for  a  rein- 
forced-concrete  arch  bridge  in  lieu  of 
the  steel  cantilever  bridge  faced  with 
concrete  for  which  detailed  plans  have 
been  prepared  and  the  construction  of 
which  has  twice  been  advertised  for 
bids.  Plans  for  the  reinforced-concrete 
bridge  are  to  be  prepared  by  D.  B. 
Luten,  of  Indianapolis. 

In  introducing  the  resolution  Coun- 
cilman Bradley  pointed  out  that  bids 
on  the  original  design  accepted  by  the 
city  show  conclusively  that  the  cost 
of  such  a  bridge  will  greatly  exceed 
the  sum  of  $."5,000,000  made  available 
by  vote  of  the  people  on  April  7,  1919. 
It  has  been  suggested  that  the  ques- 
tion of  providing  additional  funds 
through  a  bond  issue  be  submitted  to 
Ihe  people  at  a  future  election,  but 
this  would  involve  further  delay,  and 
it  is  considered  desirable,  in  view  of 
the  large  amount  of  unemployment  ex- 
isting in  the  city  that  all  necessary 
public  work  should  be  put  under  way 
as  soon  as  possible. 

A  reinforced-concrete  arch  bridge  of 
the  same  general  design,  appearance 
and  capacity  as  the  official  plans  pro- 
vide has  been  proposed  to  be  built 
within  the  amount  remaining  in  the 
Belle  Isle  bridge  fund.  It  is  stated  that 
the  construction  of  such  a  bridge  in- 
volves the  immediate  and  ultimate  em- 
ployment of  practically  50  per  cent 
more  labor  than  a  steel  bridge.  The 
construction  of  such  a  bridge  can  be 
begun  immediately,  using  materials 
which  can  all  be  obtained  locally  and 
it  appears  that  the  construction  of  a 
reinforced  concrete  arch  bridge  can  be 
tflTected  in  approximately  one  year  less 
time  than  required  for  a  steel  bridge. 

The  plans  and  an  estimate  of  the 
cost  of  a  bridge  to  be  built  according 
to  these  plans  to  be  prepared  by  Daniel 
B.  Luten  are  to  be  prepared  and  sub- 
mitted without  cost  to  the  city  and 
are  to  be  submitted  to  the  Common 
Council  before  they  are  referred  to 
Esselstyn,  Murphy  &  Hanford,  the 
engineers  now  in  charge  of  the  design 
arid  construction  of  the  Belle  Isle 
bridge. 


Calder  Urges  Establishment  of 
Trade  Schools 

Senator  William  M.  Calder,  chairman. 
Senate  Reconstruction  Committee,  has 
recently  sent  letters  to  the  Governors 
of  all  the  states,  urging  the  establish- 
ment of  Trade  Schools  in  order  to  pro- 
vide sufficient  skilled  workmen  in  the 
Building  Trades  to  take  care  of  future 
building.  The  survey  recently  made 
on  housing  conditions  by  the  committee 
of  which  Senator  Calder  is  chairman, 
has  engendered  a  belief  that  something 
must  be  done  quickly  to  interest  young 
men  in  the  building  trade. 


Public  Works  Construction  Asked 
as  Relief  for  Unemployed 

In  his  report  upon  the  unemployment 
situation  in  Canada,  the  executive  of 
the  Dominion  Trades  and  Labor  Council, 
urges  all  labor  unions  throughout  the 
country  to  assist  in  a  revival  of  con- 
struction. To  avoid  unemployment 
which  promises  to  be  serious  unless 
something  is  done,  the  report  urges 
upon  labor  organizations  that  they  im- 
press upon  all  employers  the  necessity  of 
retaining  as  many  workers  as  possible, 
if  need  be  through  reduction  in  hours, 
though  make  public  the  actions  of  em- 
ployers who  use  the  period  of  depres- 
sion to  lengthen  the  hours  of  work  and 
decrease  the  wages  accordingly.  Other 
suggested  means  to  defeat  unemploy- 
ment are  active  resumption  of  public 
works  construction,  increased  road  con- 
struction, clearing  of  brush  land,  con- 
struction of  public  buildings,  etc. 


St.  Louis  Building  Trades  Plan 
Price  Inquiry 

An  inquiry  into  the  high  cost  of 
building  materials  and  the  business 
practices  of  material  dealers  and  manu- 
facturers with  a  view  to  requesting  a 
grand  jury  investigation,  has  been  un- 
dertaken by  the  building  trades  council 
of  St.  Louis,  through  its  board  of  busi- 
ness agents.  The  council  is  composed 
of  fifty-two  labor  unions. 

The  business  agents  will  report  the 
undertaking  to  their  local  unions  and 
enlist  the  services  of  all  workmen  in  the 
building  trades  to  help  gather  evidence, 
according  to  Maurice  J.  Cassidy,  secre- 
tary of  the  council.  The  business 
agents  will  report  the  progress  of  the 
investigation  from  time  to  time  at  the 
regular  meetings  of  the  board.  It  is 
said  the  investigation  was  projected  in 
the  belief  that  material  dealers  and 
manufacturers  are  holding  up  a  build- 
ing program  for  St.  Louis  by  restricting 
competition  through  trade  associations. 


Sixty  of  Alleged  Plumbing  Ring 
Indicted 

A  blanket  indictment  was  handed 
down  January  20,  accusing  approxi- 
mately sixty  master  plumbers,  who 
operate  as  individuals  or  firms,  of  con- 
spiracy under  the  Donnely  Anti-Trust 
Law.  The  charges  were  made  on  the 
basis  of  evidence  revealed  during  the 
recent  investigation  of  the  building  in- 
dustry in  New  York  City,  by  the  Lock- 
wood  Joint  Legislative  Housing  Com- 
mittee. The  names  of  the  defendants 
were   withheld. 


Builder  Opposes  Wage  Cut 

At  the  recent  annual  convention  of 
the  Ohio  State  Association  of  Builders 
Exchanges,  F.  G.  Webber,  New  York 
City,  Secretary  of  the  National  Build- 
ing Trades  Employers  Association, 
issued  a  plea  that  the  employers  not 
reduce  wages  at  this  time,  and  also 
intimated  that  best  results  could  be  se- 
cured from  laborers  through  an  attempt 
to  get  them  to  do  a  bigger  days  work. 


January  27,  1921 


ENGINEERING     NEWS-RECORD 


191 


Wage  Adjustments  Affect 
Many  Industries 

Revisions  Relate  to  Rates  of  Pay  and 
Hours  of  Work — Five-Day  Week 
in   Minneapolis 
A  wage  reduction  of  25  per  cent,  ef- 
fective Jan.   17,  was  made  recently  by 
the  Master  Builders  Trade  Alliance  of 
Danbury,  Conn.     The  reduction  affects 
steam  fitters,  painters  and  electricians. 
Carpenters  and  bricklayers  will  not  be 
affected  because  of  existing  wage  agree- 
ments. 


Announcement  was  made  recently 
by  officials  of  the  Minneapolis,  St.  Paul 
and  Sault  Ste.  Marie  R.R.  that  shop  em- 
ployees in  Minneapolis  have  been  placed 
on  a  five-day  week.  Approximately 
1,400  men  are  affected.  Since  Sept.  1, 
1920,  1,250  employees  have  been  laid  off 
by  that  company. 


Officials  of  the  Toledo  &  Ohio  Central 
R.R.  announced,  Jan.  8,  a  reduction  of 
approximately  35  per  cent  in  locomotive 
repair  forces  and  45  per  cent  in  car 
repair  forces  on  the  entire  system. 


The  New  York  Air  Brake  Co.,  one  of 
the  largest  industrial  employers  in 
Watertown,  N.  Y.,  has  cut  the  wages  of 
its  employees  10  per  cent.  The  new 
wage  scale  is  effective  from  Jan.  10. 


Approximately  4,000  employees  of  the 
Public  Service  Railway  Co.,  of  Newark, 
after  being  apprised  of  the  financial 
condition  of  the  company,  accepted,  Jan. 
13,  an  agreement  whereby  the  basic 
working  day  is  increased  from  nine  to 
ten  hours.  It  is  estimated  that  the 
company  will  save  $200,000  annually 
by  the  new  agreement. 


Chicago  Builders  and  Labor 
Leaders  Indicted 

Violation  of  the  Sherman  Anti-Trust 
Law  is  charged  in  the  indictment  of 
forty-seven  labor  union  chiefs,  mill 
owners  and  carpenter  contractors,  which 
was  returned  January  21,  by  the  Fed- 
eral Grand  Jury  in  Chicago.  In  a  spe- 
cial report  the  Jury  characterized  build- 
ing conditions  in  Chicago  as  deplorable, 
recommending  a  thorough  investigation 
of  the  entire  building  trades  industry. 
An  agreement  entered  into  by  the  mill 
men,  carpenter  contractor  association 
and  members  of  the  building  trades  in 
1918,  providing  that  only  union-made 
materials  could  be  used  on  jobs  done  by 
union  labor,  was  the  basis  for  the  Grand 
Jury  action. 

Sand  and  Gravel  Men  Fined 

Fines  totaling  $40,000  were  imposed 
upon  four  sand  and  gravel  corporations 
and  eleven  individual  sand  and  gravel 
dealers  by  Judge  Learned  Hand,  of  the 
United  States  District  Court,  after  they 
had  pleaded  guilty  to  a  violation  of  the 
Sherman  Anti-Trust  Law.  The  indict- 
ments against  the  sand  and  gravel  pro- 
ducers were  found  on  Dec.  29,  upon  evi- 
dence submitted  by  special  federal 
prosecutors.  Judge  Hand  signed  a  de- 
cree dissolving  the  sand  and  gravel 
dealers'  Board  of  Trades,  the  organiza- 
tion through  which  prices  were  alleged 
to  have  been  fixed  and  maintained. 
The  names  of  the  four  defendant  cor- 
porations were  given  in  Engirieering 
News-Record,  Jan.  6,  1921,  p.  46. 


The  Kalamazoo  Brick  and  Stone  Ma- 
sons Union  has  voluntarily  lowered  the 
wage  scale  of  its  members  from  $1.35 
an  hour  to  $1.25  an  hour.  Reasons  for 
this  voluntary  reduction  given  are  the 
decline  in  living  costs  and  a  hope  that 
stimulation  may  be  given  building,  re- 
sulting in  decreased  unemployment. 


After  being  idle  for  a  month,  the 
Savage  Arms  plant  in  Utica,  N.  Y.,  re- 
sumed operations  Jan.  10.  No  reduc- 
tion is  made  in  wages  but  the  basis  of 
pay  is  now  nine  hours  instead  of  eight. 


According  to  an  announcement  made 
Jan.  22  the  Erie  R.R.  is  making  a  fur- 
ther reduction  in  payrolls  by  working 
office,  yards,  stations  and  other  forces 
five  days  a  week,  except  where  the 
safety  of  property  is  involved.  The 
reduction  is  to  be  put  into  effect  at 
once. 


The  New  Jersey  Zinc  Co.,  Palmerton, 
Pa.,  made  a  10  per  cent  cut  in  wages 
and  eliminated  an  8  per  cent  bonus  sys- 
tem Jan.  15.  The  plant,  however,  will 
operate  at  full  capacity,  say  recent 
press  reports. 


Fifteen  Thousand  Out  in  Boston 
Building  Trade  Strike 

Failure  to  agree  on  a  basic  wage 
scale  has  caused  a  strike  of  approxi- 
mately 15,000  men  in  the  building 
trades  in  Boston.  All  construction  work 
which  is  being  done  by  members  of  the 
Building  Trades  Eemployers'  Associa- 
tion was  stopped  Jan.  20  as  a  result 
of  this  strike.  Union  officials  main- 
tain that  an  offer  was  made  by  them 
to  sign  a  wage  agreement  at  the  old 
basic  rate  of  $1  an  hour  for  journey- 
men, whereas  the  secrctai-y  of  the 
employers'  association  asserts  that 
such  an  offer  was  made  to  the  unions 
who  refused  it,  the  employers  there- 
upon announcing  a  wage  reduction,  be- 
coming effective  Jan.  20,  to  a  basic 
scale  of  90c.  per  hour  for  journey- 
men.   

Chicago  Building  Tradesmen  Vote 
Continuance  of  $1.25  Scale 

The  Chicago  Building  Trades  Council, 
in  a  recently  issued  statement,  set  forth 
reasons  why  the  thirty-two  unions  affili- 
ated with  the  Council  voted  not  to  ac- 
cept any  reductions  in  their  present 
wage  scales  within  the  next  three  years. 
The  union  business  agents  recently  met 
and  voted  to  insist  on  a  continuation  of 
the  present  $1.25  an  hour  wage  for 
unioYi  building  workers.  The  reasons 
given  are  that  union  labor  has  already 
suffered,  inasmuch  as  wages   have  not 


kept  pace  with  the  rise  in  prices  of 
food  stuffs,  clothing,  etc.;  and  that  the 
ranks  of  the  building  trades  have  been 
decreased  approximately  35  per  cent 
within  the  last  few  years,  owing  to  a 
desertion  to  more  remunerative  employ- 
ment. Along  with  this  insistence  upon 
tht.'  continuation  of  the  present  wage 
^caTe  goes  the  demand  by  all  union  labor 
/eaders,  that  skilled  workmen  give  a 
tull  honest  day's  work,  failure  to  do  so 
Carrying  with  it  severe  disciplining  by 
the  workmen's  organization. 


Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAN  ASSOCIATION  OF  ETS'- 
GINKERS.  Cliicago:  seventh  an- 
nual convention,  Buffalo,  N.  Y.. 
May   9.    10   and    11. 

AMERICAN  CONCRETE  INSTITUTE, 
Detroit;  Chicago,  Feb.  14-16. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York  :  Annual 
Convention,  Houston,  Texas.  April 


ENGINEERING  INSTITUTE  OF 
CANADA,  Montreal;  Toronto,  Feb. 
1-3. 

AMERICAN  ROAD  BUILDERS'  AS- 
SOCIATION, New  York  City  ;  New 
Orleans,   Feb.   9-12. 


The  Engineering  Society  of  Buffalo, 

at  a  recent  meeting,  was  addressed  by 
Howard  Richards  and  William  C.  Wilson 
regarding  a  bill  which  has  been  pro- 
posed in  Congress  compelling  the  use  of 
the  metric  system  of  weights  and 
measures  in  all  commercial  transactions. 

The  Minnesota  Surveyors'  and  Engi- 
neers' Society  will  hold  its  annual  con- 
vention at  the  Hotel  Commodore,  St. 
Paul,  Feb.  21,  22  and  23. 

The  Northwestern  Section,  Am.  Soc. 
C.  E.,  has  inaugurated  a  series  of  three 
meetings  to  discuss  the  "Open  Shop  vs. 
the  Clo.sed  Shop."  The  first  meeting 
was  held  in  St.  Paul,  Jan.  17,  and  was 
addressed  by  George  W.  Lawson.  W. 
E.  McEwin  spoke  on  "Industrial  Rela- 
tions." 

The  Engineers'  Society  of  St.  Paul, 
Minn.,  at  its  annual  meeting  Jan.  10, 
elected  the  following  officers:  President. 
J.  H.  Mullen;  vice-president,  W.  W. 
Walker;  secretary,  A.  A.  Sommerfeld; 
treasurer,  W.  N.  Carey.  The  society 
now  has  302  members. 

The  Memphis  (Tenn.)  Engineers' 
Club,  at  a  dinner  held  Jan.  10,  elected 
the  following  officers:  President,  Robert 
W.  Gay;  vice-president,  J.  H.  Haylow; 
secretary-treasurer,  A.  S.  Fry. 

The  American  Water-WorkH  Asso- 
ciation, Canadian  Scrtion,  will  hold  its 
fir.st  general  meeting  at  Toronto,  Ont., 
Feb.  4.     At  10  a.m.  will  commence  the 
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"get  together"  session  with  luncheon  at 
1  p.m.  A  paper  "The  Relation  of  the 
Water  Supply  to  the  Public  Health" 
will  be  read  by  Dr.  J.  W.  S.  McCullough, 
followed  by  open  discussion.  Alexander 
Milne  of  St.  Catharines,  Ont.,  is  chair- 
man. 

The  Provincial  Association  of  Con- 
tractors and  Supply  Dealers  of  Ontario 
will  be  held  in  Stratford,  Ont., 
Feb.  15-17. 

The  Association  of  Professional  Engi- 
neers of  New  Brunswick,  Canada,  at  its 
annual  meeting  Jan.  14  at  St.  John, 
elected  the  following  officers:  President, 
C.  C.  Kirby;  vice-president,  W.  H.  Duff; 
councillor  for  St.  John  district,  L.  P. 
Vaughan;  councillor  for  Moncton,  H.  S. 
Pickard. 


Personal  Notes 


Thomas  F.  Lawlor.  former 
president  of  the  Board  of  Public  Works, 
Poughkeepsie,  N.  Y.,  has  been  ap- 
pointed superintendent  of  public  works. 

William  S.  Henderson,  for 
several  years  engineer  of  Washington 
County,  Kan.,  has  been  appointed  city 
engineer,  Lawrence,  and  later,  when  the 
resignation  of  L.  A.  Quigley  becomes 
effective,  will  become  superintendent  of 
the  water  plant. 

Clarence  McN.  Steeves  of 
St.  John,  N.  B.,  has  been  appointed  as- 
sistant engineer.  Department  of  Rail- 
ways and  Canals,  Ottawa. 

W.  J.  Kelly  has  resigned  as  high- 
way engineer,  Walker  County,  Texas, 
to  take  charge  of  all  road  building  in 
Trinity  County. 

Major  L.  E.  Lyon,  Corps  of  En- 
gineers, U.  S.  Army,  formerly  military 
assistant  to  the  district  .engineer  at 
Norfolk,  Va.,  has  been  assigned  to  duty 
as, engineer  of  the  Philadelphia  district. 

L".  A.  DuFresne  has  been  ap- 
pointed highway  engineer  for  Calhoun 
County,  Miss.,  where  50  miles  of  Fed- 
eral Aid  project  surveys  are  being 
made. 

N.  L.  S  0  M  e  r  s,  for  four  and  one- 
half  years  assistant  to  the  works  engi- 
neer, Algema  Steel  Corp.,  Sault  Ste. 
Marie,  Ont.,  will  incorporate  a  com- 
pany to  engage  in  sales  engineering 
and  contracting  and  will  specialize  in 
power  development,  hydro-electric  and 
transmission  lines.  His  office  will  be  in 
Toronto. 

L.  S.  Jeff  GADS,  since  1910  with 
the  Atlantic  Coast  Line  R.R.  and  re- 
Qently  assistant  engineer  maintenance- 
of-way,  second  division,  has  been  ap- 
pointed engineer  maintenance-of-way, 
of  the  Charleston  &  Western  Carolina 
Ry. 

Guy  C.  Dunn,  formerly  engineer 
of  construction  at  Winnipeg  of  the 
Grand  Trunk  Pacific  Ry.,  has  been  ap- 
pointed office  engineer,  chief  engineer's 
office.  Eastern  Lines,  Canadian  North- 
ern Ry.  at  Toronto,  Ont. 


Lane,  Davenport  &  Peter- 
son is  a  newly  organized  architectural 
and  engineering  firm  with  offices  in  the 
Dime  Bank  Building,  Detroit,  Mich. 
Horace  H.  Lane  has  supervised  the  de- 
sign and  erection  of  numerous  indus- 
trial plants  and  power  houses,  among 
which  are  the  steel  car  plant  and  power 
house  for  the  American  Car  &  Foundry 
Co.,  the  Delray  power  plant  of  the 
Detroit-Edison  Co.,  and  the  $2,000,000 
plant  of  the  Eastern  Car  Co.  near 
Halifax,  N.  S.  H.  D.  Davenport  is  an 
architect  and  has  been  practicing  a 
number  of  years  in  Grand  Rapids  and 
Detroit.  A.  A.  Peterson  is  a  structural 
engineer  with  several  years'  experience 
in  the  design  of  steel  and  reinforced 
concrete  buildings;  he  has  been  associ- 
ated with  Mr.  Lane  for  nine  years  in 
the  design  and  layout  of  manufacturing 
buildings. 

G.  A.  Russell,  formerly  engineer 
of  Geary  County,  Kan.,  has  been  ap- 
pointed engineer  of  Pottawatomie 
County,  Kan. 

F.  S.  Wilson,  an  engineer  of 
Rosedale,  Kan.,  has  been  appointed  a 
member  of  the  city  planning  commis- 
sion of  Kansas  City,  Kan. 

Andrew  Lenderink,  for  nine 
years  city  engineer,  Kalamazoo,  Mich., 
has  entered  private  practice  as  a  con- 
sulting engineer  with  office  in  the  Kala- 
mazoo National  Bank  Building,  Kala- 
mazoo, Mich.  He  will  engage  in  the 
preparation  or  review  of  designs,  plans, 
specifications,  and  contracts  for  munic- 
ipal work,  the  inspection  of  building 
and  road  construction  and  consultation 
on  construction  matters. 

W.  B  I  N  T  Z,  formerly  structural  en- 
gineer of  the  Flint,  Mich.,  engineering 
department,  has  accepted  a  similar  po- 
sition at  Lansing,  Mich. 

Elbert  Reynolds,  for  several 
years  highway  engineer  for  Jefferson 
County,  Ark.,  has  been  appointed  an 
engineer  for  the  State  Highway  Com- 
mission under  Herbert  R.  Wilson,  re- 
cently appbiiited  highway  commissioner. 
He  will  continue  to  direct  the  highway 
work  of  Jefferson  County. 

SwiGART  &  Ehrman,  civil  and 
hydraulic  engineers,  announce  the  re- 
tirement of  H.  N.  Legreid  from  the 
firm.; 

Jerry  Donohue  of  Sheboygan, 
Wis.,  has  been  engaged  as  city  eujfineer 
of  Hartford,  Wis. 

E.  W.  G  u  N  G  E  L  has  been  appointed 
chief  inspector  for  the  newly  created 
smoke  inspection  bureau  of  Harrisburg, 
Pa. 

Arthur  S.  Tuttle,  deputy 
chief  engineer  of  the  Board  of 
Estimate  and  Apportionment,  New 
York  City,  has  been  appointed  chief 
engineer  to  succeed  Nelson  P.  Lewis 
who  recently  resigned. 

Alfred  E.  Kornpeld,  for- 
merly manager  of  Engineering,  News, 
will- sail  Feb.  3  for  a  seven-months' 
trip   through    Europe,   Egypt   and  the 


Holy  Land.  In  the  latter  country  he 
is  to  make  a  survey  of  industrial, 
business  and  financial  conditions  with 
regard   to   future   colonization. 

Herbert  S.  Sisson,  state  com- 
missioner of  excise  since  1917,  has 
been  appointed  New  York  State  High- 
way Commissioner,  succeeding  Col. 
Frederick  S.  Greene,  resigned. 


Obituary 


Edmund  M.  Blake,  production 
engineer  for  Charles  R.  McCormick  & 
Co.,  and  president  of  the  National  As- 
sociation of  Railway  Tie  Producers, 
died  in  San  Francisco  on  Jan.  12  after 
an  illness  of  only  a  few  days.  Mr. 
Blake,  who  was  a  Harvard  graduate, 
went  to  the  Pacific  Coast  four  years 
ago,  where  he  had  a  prominent  part  in 
wood  preservation  activities.  He  took 
a  keen  interest  in  the  commercial  de- 
velopment of  the  timber  perforating 
process  and  was  instrumental  in  get- 
ting the  first  machine  for  timber  per- 
foration installed  on  the  Pacific  Coast. 
Up  to  a  few  days  before  his  death  Mr. 
Blake  had  been  very  busy  with  plans 
for  the  annual  convention  of  his  asso- 
ciation, which  is  to  be  held  in  San 
Francisco  the  fourth  week  in  January 
and  over  which  he  was  to  have  pre- 
sided. 

Max  Everhart  Smith,  presi- 
dent of  the  Continuous  Transit  Securi- 
ties Co.  and  long  the  foremost  advocate 
of  moving  platforms  for  passenger 
transit,  died  on  Jan.  23  at  the  age  of 
72.  His  most  successful  work  was  the 
development  of  the   escalator. 

Elmer  Folsom,  senior  member 
of  the  firm  of  Folsom  &  Taylor,  civil 
engineers,  Bloomington,  111.,  died  at  Los 
Angeles,  Cal.,  Jan.  9,  1921.  He  was  58 
years  old.  Mr.  Folsom  was  for  14 
years  city  engineer  of  Bloomington, 
111.,  retiring  from  that  position  in  1915 
to  enter  private  practice.  Recently  he 
has  been  representing  the  firm  as  engi- 
neer for  the  Bloomington  and  Normal, 
111.,  Sanitary  District  for  sewage  dis- 
posal. 

F.  S.  W  A  R  D  w  E  L  l,  engineer  and 
contractor,  died  Jan.  16  at  Stamford, 
Conn.  He  was  born  in  1860  at  Bucks- 
port,  Me.  Early  in  life  he  was  engaged 
in  railroad  construction  work  and  built 
the  streeet  railway  in  Duluth,  Minn. 
He  came  to  Stamford  about  20  years 
ago  to  undertake  the  work  of  widening 
the  east  branch  of  the  harbor  and 
to  construct  docks.  He  then  made  a 
specialty  of  waterfront  construction. 
His  work  in  Stamford  included  the  con- 
struction of  docks  ,  for  the  Stolhverck 
Co.,  a  bulkhead  for  the  Petroleum  Heat 
&  Power  Co.,  docks  for  the  Yale  & 
Towne  Mfg.  Co.  and  the  Luders  Marine 
Construction  Co.  He  has  been  engaged 
in  numerous  contracts  for  dredging  and 
construction,  including  the  construction 
of  foundations  for  various  bridges. 
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Protecting  the  Hudson  Channel 

SECRETARY  OF  WAR  BAKER  ha.s  done  well  in  re- 
fusing New  York  City's  plea  to  make  permanent  its 
temporary  extension  of  piers  into  the  Hudson.  The 
conclusion  is  unavoid-^ble  that  the  city  has  never  been 
honest  in  its  dealinj?  with  the  Government  in  this  mat- 
ter of  channel  encroachment,  but  has  consistently  pur- 
sued a  policy  of  getting  the  camel's  nose  under  the  tent. 
These  gradual  grabbings  of  a  bit  more  of  the  Hudson 
River  are  merely  an  avoidance  of  a  real  port  policy  and 
intentionally  disregard  the  rights  of  New  Jersey  in  the 
river  and  port.  Possibly  now  the  city  will  consider 
more  seriously  the  limitations  of  the  lower  Hudson  front 
and  begin  to  think  of  the  port  as  a  whole. 

The  Good  Roads  Congress 

AS  A  forerunner  to  the  Good  Roads  Congress  which 
S\  will  open  in  Chicago  next  week  under  the  auspices 
of  the  American  Road  Builders  Association  this  number 
of  Engineering  Neirs-Recovd  has  been  made  a  "Road 
Building  Issue."  It  contains  a  number  of  articles  deal- 
ing with  the  work  of  design,  construction  and  mainten- 
ance which  engineers  and  contractors  in  various  parts 
of  the  counti-y  are  doing.  This  year  promises  to  be  an 
important  one  in  the  road-building  field.  Lower  prices  of 
materials  and  labor  and  the  improbability  of  factors  such 
as  the  car  .shortage  which  held  up  work  last  year  offer 
substantial  grounds  for  an  optimistic  outlook.  It  is 
important,  therefore,  that  the  road  congress  shall  have 
a  large  and  representative  attendance.  To  engineer  and 
contractor  is  offered  the  opportunity  of  keeping  abreast 
of  the  best  thought  in  highway  subjects  and  of  learning 
what  the  manufacturers  are  doing  in  supplying  new  or 
improved  types  of  road-building  equipment. 

Hog  Island  Closes 

IN  THE  depth  of  winter  just  three  years  ago,  violent 
controversy  broke  out  over  a  new  enterprise  of  titanic 
magnitude,  the  building  of  a  great  shipyard  on  a 
marshy  island  in  the  Delaware  River  and  the  name  of 
Hog  Island  became  famous — or  infamou.s — over  night. 
Men  had  undertaken  the  impossible  down  there. 
Through  ice  and  snow  they  struggled  against  hope- 
less odds  to  convert  a  bold  conception  into  a  reality. 
Railway,  labor,  and  organization  difficulties  seemed  in- 
superable. Yet  only  a  few  months  later  Hog  Island  was 
putting  ships  into  the  water,  and  had  fairly  .started  on 
its  career  as  the  greatest  shipbuilding  machine  ever 
created.  That  career  has  now  reached  its  end,  for  this 
week  Hog  Island  closes  its  gates.  Its  work  is  done; 
the  "Aisne,"  Ja.st  of  122  ships,  made  her  trial  trip  a 
week  ago,  and  henceforth  the  name  of  the  great  yard 
will  be  only  a  memory  of  heroic  achievement.  It  will 
be  remembered  particularly  in  connection  with  our  pro- 
fession, for  it  was  civil  engineers  who  created  Hog 
I.Hland.     Leaving  their  accustomed   activities   they  set 


themselves  a  new  task  and  entered  upon  its  execution 
with  faith  and  courage.  All  about  them  was  the  cry  thai 
ships  must  be  built  in  vast  numbers,  and  they  under- 
took to  answer  that  cry.  The  greatest  part  of  their 
task  was  performed  through  Hog  Island.  Much  has 
been  written  of  the  dreams  that  were  made  real  on  that 
mile  of  marsh.  The  designing  of  ships  for  factory  pro- 
duction, the  building  of  hull  sections  by  the  hundred 
thousand  tons  in  many  scores  of  bridge  shops  scattered 
over  a  dozen  states,  the  rapid  and  systematic  assembling 
of  these  sections  on  fifty  launching  ways,  the  creation 
of  great  plants  for  fitting  out  and  equipping  ships,  all 
have  been  made  the  theme  of  inspiring  story.  There 
is  no  need  to  rehearse  the  facts  here.  But  in  these  clos- 
ing days  of  the  enterprise  it  is  fitting  to  recall  that  in 
all  of  its  stages  the  achievement  at  Hog  Island  is  a 
monument  which  our  own  profession  has  erected  to 
itself.  The  names  of  the  field  leaders  of  the  work  will 
always  be  remembered— the  names  of  Robinson,  of 
Goodenough,  of  Muhlfeld,  Wood,  Holbrook  and  Brush, 
men  who  vitalized  the  work  with  inspiration  and 
guiding  thought.  But  the  names  of  a  host  of  other 
engineers  stand  alongside  these.  The  record  is  one  of 
pride  and  honor  to  each  member  of  the  host. 

Foundation  Failures 

BRIDGE  history  is  thickly  dotted  with  foundation 
failures,  and  the  remarkable  case  of  the  Third  St. 
bridge  in  Dayton  is  thus  only  an  addition  to  the  long 
account.  Most  failures,  in  fact,  originate  in  the  foun- 
dation, and  this  is  peculiarly  true  of  bridges.  In  the 
case  of  a  wall,  a  failure — a  yielding  of  the  subsoil — may 
be  merely  annoying  or  disfiguring,  but  it  is  likely  to 
lead  on  to  ruin  in  the  case  of  a  bridge.  The  current 
record  is  distinctly  bad.  As  even  a  cursory  reading  of 
the  news  will  show,  every  freshet  takes  its  toll  of 
bridges;  and  with  very  rare  exceptions  the  foundations 
are  responsible.  Great  floods,  like  the  Central  States 
flood  of  1913,  exhibit  the  situation  most  impressively, 
but  their  teaching  is  perhaps  least  convincing.  One  is 
tempted  to  reason  that  it  will  not  pay  to  sink  the  piers 
of  every  bridge  throughout  the  country  to  a  depth  safe 
beyond  all  imaginable  scour,  merely  to  guard  against 
the  loss  of  a  dozen  or  two  in  the  great  emergencies  that 
may  occur  but  once  in  fifty  years.  But  there  is  a  direct 
lesson  in  the  losses  in  ordinary  freshets:  They  con- 
stitute an  indictment  of  our  foundation  practice,  for 
it  is  the  engineer's  business  to  provide  for  all  normal 
contingencies.  The  record  of  failures  sugge.sts  that 
we  do  not  regularly  apply  the  same  prudence  and  con- 
.servati.sm  of  technical  judgment  to  the  foundation  as 
to  the  superstructure.  Is  this  chargeable  to  the  fact 
that  we  have  no  scientific  knowledge  of  foundation  prob- 
lems, or  is  it  due  to  a  willingne.ss  to  take  chances  with 
construction  that  is  hidden  below  the  ground?  Correc- 
tion of  the  existing  situation  depends  on  how  this  ques- 
tion is  answered. 
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Problems  of  the  County  Highway  Engineer 

\S  AN  indication  of  the  trend  of  thought  of  county 
l\  highway  engineers,  the  annual  meeting  last  week  of 
the  New  Jersey  State  Association  of  County  Engineers, 
reported  in  the  news  section,  deserves  consideration. 
Each  state,  of  course,  has  its  own  problems  and  without 
a  thorough-going  canvass  there  would  be  no  grounds  for 
asserting  that  the  kind  of  thinking  which  Jersey's 
county  engineers  are  doing  is  typical  of  that  in  other 
parts  of  the  country.  Nevertheless,  the  meeting  empha- 
sized several  phases  of  the  local  highway  administra- 
tor's work  which  are  of  first  importance  at  the  present 
time. 

One  clear  inference  from  the  Jersey  meeting  is  the 
need  for  a  number  of  amendments  to  state  and  county 
road  laws.  A  score  or  more  of  proposed  changes  were 
offered.  The  county  engineers  recognize  that  the  best 
interests  of  all  concerned  are  furthered  by  meeting  the 
contractor  half  way.  As  evidence  of  this  feeling  only 
one  or  two  instances  need  be  cited — the  proposal  to  pay 
contractors  80  per  cent  of  the  value  of  road  materials 
delivered  at  the  site  of  the  work;  to  retain  not  more 
than  10  per  cent  of  the  value  of  work  in  place,  instead 
of  20  per  cent  as  at  present;  and  to  accept  completed 
work  in  units  of  one  mile  with  provision  for  paying  for 
each  unit  in  full  when  completed  and  accepted.  Obviously 
if  such  amendments  are  incorporated  into  the  state's 
road  laws  the  contractors'  position  will  be  vastly 
improved.  Money  has  been  tight  and  contractors  are 
not  now  able  to  finance  their  work  by  bori'owing  at  the 
low  rates  of  interest  prevalent  in  pre-war  times.  Any 
revision  of  the  clauses  in  public  works  contracts  which 
provide  a  more  liberal  policy  of  paying  for  work  done 
without  removing  safeguards  for  honest,  eflScient  work, 
is  a  step  forward. 

Transportation,  as  distinguished  from  the  narrower 
field  of  merely  building  roads,  is  another  of  the  subjects 
to  which  engineers,  as  evidenced  by  the  New  Jersey 
meeting,  are  devoting  a  great  deal  of  thought.  It  is 
realized  with  fuller  appi-eciation  every  year  that  the 
planning  of  extensions  to  state  and  county  highway 
systems  is  a  matter  for  the  present — not  for  some 
indefinite  future  period.  Attention  is  being  given  to 
putting  the  proper  types  of  highway  in  the  proper  places, 
linking  up  important  centers  of  manufacture  or  com- 
merce, and  providing  routes  so  co-ordinated  as  best  to 
serve  the  interests  not  only  of  state  but  of  interstate 
traffic.  The  problem  involves,  also,  a  knowledge  of 
traffic  requirements,  the  protection  of  the  vast  capital 
investment  in  durable  pavements  by  restricting  the 
weight  and  size  of  vehicles  and,  what  is  of  particular 
importance,  the  provision  of  means  for  enforcing  such 
regulations  as  are  placed  upon  the  statute  books.  In 
New  Jersey  at  present  the  maximum  allowable  weight 
for  a  vehicle  is  30,000  lb.  and  it  is  worth  noting  that  the 
State  Highway  Commission  and  the  Motor  Vehicle 
Department  are  to  co-operate  in  enforcing  this  limita- 
tion by  means  of  road  scales,  five  of  which,  each  with  a 
capacity  of  50,000  lb.,  are  now  being  installed.  It  is 
only  by  such  means  that  "teeth"  can  be  put  into  any 
legislation  designed  to  protect  public  highways  from 
damage  by  vehicles  carrying  unreasonable  loads. 

Opinion  on  the  traffic  situation  in  Jersey  was  crystal- 
lized in  a  committee  report  which  recommended  a  wider 
extension  of  traffic  census  and  research  work.  The  need 
foj:    standardization    of    traflSc    census    operations    is 


recognized  and  the  committee  believes  that  advance 
planning  of  the  highway  system  should  look  ahead 
twenty  years  so  as  to  provide  routes  of  ample  widths 
and  durability  for  future  transportation  needs. 


The  Associated  General  Contractors 

PREVIOUS  to  the  organization  of  the  Associated 
General  Contractors,  to  repeat  a  thought  expressed  in 
these  columns  two  weeks  ago,  there  were  no  contractors' 
meetings  comparable  in  importance  to  those  of  the 
American  Society  of  Civil  Engineers.  We  also  expressed 
then  the  belief  that  such  meetings  had  now  been  made 
possible  by  the  new  association.  Last  week's  conven- 
tion of  the  contractors  at  New  Orleans  completely 
vindicated  that  faith.  In  fact,  in  virility  and  vision  the 
promise  is  that  the  contractors  will  set  a  pace  for  their 
engineering  associates. 

The  great  outstanding  accomplishment  of  the  con- 
vention was  the  endorsement  of  the  broad  plans  devel- 
oped by  the  executive  board  during  the  past  year.  There 
were  those  who  came  to  the  convention  half  in  the  belief 
that  the  association  was  leaping  before  it  had  learned 
to  run.  With  the  progress  of  the  convention  the  doubts 
disappeared,  a  settled  conviction  developed  that  the 
plans  were  none  too  big  and  that  every  activity  had  a 
sound  basis  and  was  intelligently  planned  and  directed. 
At  the  last  session  the  broad  program  received 
unanimous  endorsement,  through  the  approval  of  the 
year's  budget.  This  action  sets  the  seal  on  the  associa- 
tion's future.  With  a  remarkably  competent  leadership, 
and  the  present  backing  of  750  of  the  strongest  con- 
tracting companies  in  the  country,  the  association  can 
be  counted  among  the  permanent  and  effective  forces  in 
service.  One  could  not  for  three  days  listen  to  discus- 
sions in  meetings  and  in  corridors  without  learning  that 
this  was  a  work-a-day  standard  by  which  all  the  activi- 
ties were  to  be  tested. 

Nor  was  there  any  wishy-washy  sentimentality  in  the 
expression  of  the  idea.  It  was  mentioned  as  a  matter 
of  course,  as  one  of  settled  conviction.  Contractors  are 
expected  to  be  forceful  personalities.  They  are — and 
they  were  at  New  Orleans.  They  did  not  mince  words 
regarding  their  views.  Although  they  hit  hard  when 
they  thought  hard  hitting  was  called  for,  they  gave 
evidence  that  they  do  not  expect  to  "bull  things 
through,"  but  to  secure  acceptance  of  their  positions  by 
demonstration  of  their  reasonableness.  Out  of  that 
attitude  came  a  second  dominant  note  of  the  conven- 
tion— that  the  best  results  for  the  public  are  to  be 
accomplished  not  by  the  contractors  playing  a  lone  hand 
but  by  co-operating,  where  pertinent,  with  other 
branches  of  the  construction  industry. 

A  striking  fact  brought  home  by  the  convention — and 
it  was  repeatedly  referred  to  on  the  floor — was  that  the 
personnel  of  the  contracting  business  has  undergone  a 
radical  change.  The  "rough-neck"  contractor  is  pass- 
ing, or  has  passed — never  to  return.  Instead  there  is  a 
keen,  cleancut  business  man,  adopting  all  the  methods  of 
modern  business  organization.  This  fact  must  be  fully 
appreciated  in  order  to  understand  the  spirit  of  the 
A.  G.  C.  and  to  have  faith  in  the  future. 

To  date  the  accomplishments  ar6  remarkable — again 
due  to  the  business  man  in  contracting.  With  stand- 
ards pitched  high,  with  energy,  with  vision,  the  work 
ahead  will  be  of  immense  value  to  the  construction  in- 
dustry and  to  the  public.  The  convention  just  closed 
marked  a  great  step  forward  in  the  construction  world. 
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Handling  Freight  at  New  York 

FULL  consideration  of  the  report  of  the  New  York- 
New  Jersey  Port  and  Harbor  Development  Commis- 
sion must  await  the  issuance  of  all  of  the  detailed 
chapters  summarized  in  the  report  made  public  last 
week. 

The  summary  of  the  report  indicates  how  completely 
the  commission  has  made  its  study.  It  promises  a 
wealth  of  material  when  all  the  data  are  published.  For 
the  first  time  the  conditions  in  this  port  have  been 
thoroughly  analyzed  and  prospective  development  laid 
out  on  actual  figures  and  not  on  assumed  conditions. 
Generalities  as  to  existing  freight  movements  and 
prophecies  which  feature  most  of  the  previous  port 
solutions  are  supplanted  here  by  facts  obtained  at  large 
expense.  It  is  testimony  to  the  good  sense  of  those 
engineers  who  have  worked  on  the  problem  in  the  past 
that  even  after  all  of  the  time  and  labor  expended  by 
the  commission  on  this  study,  the  report,  so  far  as 
the  summary  discloses,  reveals  only  one  radical  diver- 
gence from  schemes  that  have  been  proposed  in  the  past, 
and  even  this  one  resembles  in  a  number  of  ways  the 
suggestion  made  twelve  years  ago.  The  virtue  of  the 
report  lies  in  selecting  the  best  of  the  previous  proposals 
for  port  improvement  and  in  putting  upon  this  con- 
solidated selection  the  seal  of  approval  backed  up  by  two 
years  of  thorough  technical  investigation. 

The  commission  endorses  the  railhead  port  idea.  This 
necessarily  involves  belt  line  railways  in  New  Jersey 
and  Brooklyn  and  the  consolidation  and  reduction  of 
lighterage  and  railway  pier  stations  in  Manhattan.  The 
plan  further  comprises  a  reform  of  the  food  marketing 
system  of  the  district,  the  desirability  of  wider  piers 
and  of  judicially  selected  handling  machinery,  the  dredg- 
ing of  channels,  and  several  such  minor  improvements. 
None  of  these  is  new,  though  the  portions  of  the  report 
not  yet  published  may  reveal  some  novel  details. 
Especially  interesting  to  those  in  the  port  outside  of 
Manhattan  Island  will  be  the  specific  recommendations 
for  the  development  of  the  outlying  areas — Newark, 
Jamaica  and  the  Upper  bays  for  instance.  The  West 
Side  Manhattan  situation,  emphasized  so  strongly  by 
the  commission,  may  be  the  root  of  the  whole  port 
problem,  but  the  commission  must  recognize  that  the 
benefits  accruing  from  its  solution,  while  spreading  over 
the  whole  port,  do  not  spread  equably,  and  that  many  in 
the  district  will  have  to  see  direct  benefits  to  their  own 
locality  before  they  will   approve   the  joint   port    idea. 

The  outstanding  if  not  spectacular  feature  of  the 
scheme  is  the  so-called  automatic  electric  railway  loop  to 
take  care  of  Manhattan  freight.  By  this  arrangement 
-Manhattan-bound  freight  would  enter  the  Jersey  yard 
in  main-line  freight  cars  and  be  classified  on  trailers 
and  trucks  which  would  be  run  into  special  standard- 
(,'age  tunnel  cars  made  up  and  directed  in  trains  to 
specific  terminals.  When  reaching  the  terminal  the 
ears  are  lifted  on  an  elevator  to  the  drayage  floor,  the 
trailer  trucks  run  out,  and  the  contents  either  loaded  on 
motor  trucks  or  moved  directly  to  the  warehouse  which 
would  form  the  upper  story  of  the  terminal.  Westbound 
freight  would  then  be  loaded  on  the  cars  and  the  train 
moved — always  in  the  same  direction — back  to  the 
classification  yard. 

So  far  this  scheme  has  all  of  the  characteristics  of 
the  solution  proposed  by  Col.  W.  J.  Wilgu.-.  in  1908 
(Engineering  Nev:s,  Oct.  15,  1908,  p.  403).     The  new 


features  now  submitted  are  a  deep  tunnel  which  would 
afford  cheaper  construction,  the  use  of  a  super-standard 
car  instead  of  a  10-ton  tunnel  car  and  above  all  the 
adoption  of  the  automatic  electric  control  whereby  the 
tunnel  trains  move  around  the  loop  without  motormen  or 
riders.  The  commission  holds  that  this  automatic  con- 
trol is  a  vital  part  of  the  scheme,  because  only  by  the 
close  spacing  and  uniform  speed  that  such  control 
assures  can  the  necessary  capacity  be  achieved,  or  at 
least  that  to  get  equal  capacity  on  a  man-operated 
system  would  require  much  more  trackage  and  equip- 
ment at  increased  co-st.  Furthermore,  it  holds  that  the 
capitalized  operating  cost  of  the  manual  system  far  out- 
weighs the  first  cost  of  the  automatic  control. 

So  elaborate  an  extension  of  the  automatic  control 
idea  is  far  beyond  any  present  engineering  experience. 
It  is  simply  one  of  those  things  that  have  never  been 
done.  That,  however,  need  not  condemn  it,  and  the 
engineers  of  the  commission  not  only  are  willing  to  stake 
their  reputation  on  its  succeeding  but  have  the  approval 
of  a  number  of  the  experts  of  the  electrical  manufactur- 
ing companies  to  back  them  up.  On  the  other  hand,  the 
published  chapters  of  the  report  of  the  commission  are 
singularly  lacking  in  a  comparison  of  the  loop-elevator- 
special-car  scheme  for  manual  operation  and  in  shallow 
tunnels  with  their  favored  solution.  They  analyze  and 
reject  two  standard-car  west  side  railways,  one  elevated 
and  one  in  subway,  in  neither  of  which  are  included  the 
feaures  which  contribute  most  to  the  "automatic" 
scheme,  namely,  the  breaking  of  bulk  in  New  Jersey, 
with  the  demountable  body  or  trailer-truck  loading  in 
loop  tunnel  cars  to  Manhattan.  It  would  seem  incum- 
bent on  the  commission  to  make  as  complete  an  analysis 
of  the  Wilgus  scheme — with  such  amendments  as  twelve 
years  advance  suggest — as  they  have  of  their  three 
schemes.  Relative  advantages  and  costs  of  the  shallow 
and  deep  tunnel  would  be  particularly  interesting. 

Unquestionably  the  commission  is  right  in  its  con- 
tention that  standard  freight  cars  can  no  longer  be 
profitably  brought  onto  lower  Manhattan  Island.  Bulk 
must  be  broken,  and  preferably  sorted,  somewhere  on  the 
mainland  and  the  city  freight  brought  in  as  nearly  as 
possible  in  carriers  which  permit  of  mass  distribution 
to  the  consignee.  The  new  plan  definitely  promises  a 
relief  from  the  intolerable  truck  congestion  around  the 
pier  stations  and  distributes  the  total  motor  truck 
traffic  in  the  streets.  In  so  far  as  ocean  trans.shipment 
in  Manhattan  is  concerned,  the  deep  subway  offers  no 
improvement  except  perhaps  in  shorter  truck  hauls,  if 
indeed  it  is  intended  that  any  freight  between  the  ocean 
liners  and  rail  haul  is  to  be  carried  except  by  lighters. 
In  other  words,  the  subway  and  its  terminals  are  mostly 
a  solution  of  the  problem  of  handling  freight  produced 
and  consumed  on  the  Island.  It  offers  no  relief  for  the 
handling  of  fuel  or  of  passengers  from  the  west. 

These  are  merely  the  high  spots  of  comment  on  the 
report.  The  important  thing  now  is  that  the  commission 
has  all  but  completed  its  allotted  task  and  has  prepared 
an  analysis  of  port  development  the  like  of  which  has 
never  been  seen.  As  it  truly  says,  most  of  its  labor  will 
be  in  vain  if  the  co-ordination  of  the  port  district  is 
not  in  some  way  brought  about  so  that  the  comprehen- 
sive plan — subject  to  such  detail  changes  as  further 
study  and  conference  may  develop — may  be  put  under 
way.  The  immediate  future  is  now  in  the  hands  of  the 
state  legislatures.  Too  great  postponement  of  action 
will  only  bring  about  Federal  intervention.T 
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Road  Construction  in  the  Cypress  Bottoms  of  Arkansas 

Soils  Rendered  Unstable  by  Frequent  Rainfall — Clearing   and   Grubbing  Necessary — 
Backwater  Overflow  Frequently  a  Problem 

By  Don  A.  MacCrea 

Ford  &  MacCrea.  Consulting  Engineers,   Little  Rock,   Ark. 


Highway  construction  in  the  cypress  bottom  lands  of 
the  southern  Mississippi  River  and  its  tributary  streams 
is  largely  an  operation  in  virgin  territory.  This  descrip- 
tion of  the  construction  of  the  Arkansas-Louisiana- 
Hightvay  in  southeastern  Arkansas  typifies  both  the 
conditions  confronting  the  contractor  and  the  means 
found  most  successful  in  meeting  these  eoniitions. 
The  outsanding  facts  are: 

(1)  Clearing  and  grubbing  is  a  construction  task  of 
magnitude. 

(2)  In  undrained,  unleveed  bottom,  overflow  is  a 
probable  construction  risk. 

(3)  Rainfall  frequency  is  of  extreme  importance 
because  the  prevailing  soils  are  easily  affected  bp 
moisture  and  are  sloiv  to  give  up  their  water  content. 

(4)  Heavy  ivheeled  equipment,  as  graders  and  motor 
trucks,  are  impracticable  because  the  soils  are  made 
unstable  by  frequent  rains. 

(5)  Teams  and  scrapers  are  the  most  efficient  grading 
equipment. 


(6)  Sand  sub-base  has  proved  its  worth  on  clay  and 
"buckshot"  subsoils. 

(7)  Dry  batch  haulage  to  paving  mixers  by  industrial 
railway  best  meets  subgrade  conditions  in  laying  con- 
crete base.  Truck  haulage  of  wet  concrete  from 
central  plants  is  impracticable. 

(8)  In  hauling  bituminous  surface  materia],  heavy 
trucks  give  larger  daily  yardages,  but  light  trucks  give 
a  better  average  progress  for  long  periods. 

(9)  Flat  topography  and  slow  run-off  make  the  drain- 
age problem  difficult. 

(10)  Probable  future  reclamation  by  drainage, 
counsels  the  construction  of  temporary  bridges  until 
stream  clmnges  and  ditch  locations  are  determined. 

(11 )  Long  mileage  contracts  involve  risks  which  the 
state  sho\dd  share  with  the  contractor. 

(12)  Construction  camps  will  reduce  labor  turnover 
and  loss  of  time. 

(13)  An  engineering-construction  organization  based 
on  railway  practice  best  meets  the  requirements. 


PAVED  road  construction  in  the  Mississippi  bottom 
lands,  as  exemplified  by  the  Arkansas-Louisiana 
highway,  presents  unique  characteristics.  The  natural 
conditions,  as  soil,  weather,  overflow  and  forest,  neces- 
sitate special  equipment  and  methods.  Methods  of 
organizing  and  financing  the  improvement  place  restric- 
tions on  freedom  of  engineering  design  and  location 
and  of  contract  practice.  All  of  these  factors  appear  in 
the  operation  named  because  of  its  great  length  of 
153.67  miles  in  five  counties,  which  also  requires  enough 
contractors  to  give  variety  of  practice  in  planning  con- 
struction outfits  and  ways  of  conducting  work. 

Except  11.87  miles  of  7-in.  trap  reck  macadam  in 
Lincoln  County  and  28.57  miles  of  7-in.  bank  gravel 
macadam  in  Ashley  County,  Fig.  1,  the  Arkansas- 
Louisiana  highway  is  2-in.  Topeka  mix  on  a  5-in.  con- 
crete base.  On  the  sharper  cui-ves  the  road  is  widened 
to  16  and  18  ft.,  but  elsewhere  it  is  14  ft.  wide.  This 
width  is  out  to  out  of  6  x  7-in.  curbs  on  the  113.18  miles 
of  paved  road.  Both  macadam  and  hard  pavement  are 
placed  on  a  grade  22  ft.  wide  with  side  slopes  of  1  on 
1*,  1  on  2  and  1  on  3  according  to  the  height  of  the  fill. 
The  4-ft.  shoulders  are  planted  with  Bermuda  sod  to 
hold  them  against  wash.  The  width  of  right  of  way 
varies  from  50  to  70  ft.,  except  through  towns,  but  in 
some  places  in  only  40  ft.,  which  has  been  found  to  be 
rather  narrow  even  for  very  low  embankment. 

Concrete  base  design  received  special  attention. 
Generally  a  5-in.  base  of  1-3-6  concrete  was  employed. 
When  the  subgrade  was  particularly  soft,  the  base  was 
thickened  slightly  and  a  4  to  7  in.  sand  sub-base  was 
placed  on  the  clay  or  gumbo  grade.  This  sub-base  was 
also  employed  on  the  macadam  sections.  Experience 
indicates  this  sand  treatment  of  the  clay  and  gumbo  to 
be  valuable.  A  pure  sand  was  not  used  in  all  cases; 
so'ils  containing  a  high  percentage  of  sand  were  found 


satisfactory.  Had  not  limitations  of  cost  prevented, 
a  greater  thickness  of  base  on  bad  subgrade  would  have 
been  better  engineering.  A  2-ft.,  gravel  macadam 
shoulder  on  each  side .  would  also  be  an  improvement 
worth  while  even  now,  since  it  would  provide  an  18-ft. 
roadway  at  little  additional  cost  and  would  reduce 
shoulder  maintenance. 

Much  thought  and  study  were  given  to  the  problem  of 
expansion  and  contraction  of  the  concrete  base,  and 
several  experiments  in  controlling  these  actions  were 
undertaken.  In  the  beginning,  some  mileage  was  laid 
leaving  a  joint  in  the  base  at  the  end  of  each  day's 
run  and  filling  this  joint  when  the  asphalt  top  was 
placed.  The  result  was  a  puffing  of  the  asphalt  over 
each  joint  in  hot  weather.  On  the  sections  without 
joints  there  was  experienced  last  summer  some  slight 
buckling  due  to  expansion;  these  "explosions"  averaged 
r.bout  one  every  mile.  In  no  case  were  expensive  repairs 
necessary.  When  broken  stone  aggregate  was  employe  J 
there  was  less  trouble  from  expansion  than  when  the 
aggregate  was  gravel. 

Summarized,  the  various  types  of  construction  and 
their  volumes  were: 

Clearing,  acres    351  Cone,  base,  sq.yd 852,500 

Grubb'ng,    acres     370  Asph.  top,  sq.yd 852.500 

Embank,    exc.    cu.yd 690,000  l-bi-ams,    lb 76.000 

Class    A    cone,    cu.yd 4,950  Piling,    lin.ft 17.600 

Found.    Exc.    cu.yd 7.430  Grav.    macadam    sq.yd. .  .234.800 

Reinf.    Steel,    lb 194.000  Stone   macadam,  sq.yd...    97.700 

In  this  summarj'  the  quantities  of  clearing,  grubbing 
and  embankment  are  to  be  especially  noted. 

As  shown  by  Fig.  1,  the  location  is  in  the  alluvial 
plain  bordering  the  Mississippi  River.  Much  of  this 
area,  previous  to  the  leveeing  of  the  Mississippi  and 
Arkansas  rivers,  was  subject  to  overflow.  The  topo- 
graphy is  exceedingly  flat  and  the  rainfall  run-off  is 
correspondingly  slow  making  the  drainage  of  a  highway 
ver.v  difficult. 
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Arkansas  legislative  restriction  on  engineering  loca- 
tion were  well  typfied  in  the  selection  of  the  route.  This 
route,  by  the  act  authorizing  the  improvement,  was 
fixed  for  the  most  part  on  existing  roads  which  in  some 
cases  were  little  more  than  trails.  Therefore  where 
changes  of  location  were  considered  advisable,  it  was 
necessary  under  the  state  laws  to  secure  the  approval  of 
the  County  Court  before  the  changes  could  be  made 
as  it  was  also  necessary  so  to  secure  right  of  way,  this 
court  in  each  county,  having  original  jurisdiction  over 
highway  location  and  right  of  way.  In  many  cases, 
where  changes  of  alignment  were  recommended, 
approval  was  secured,  but  in  a  few  cases  local  politics 
and  local  interests  prevented  the  change  being  made. 

As  a  result  excess  mileage  and  curvature  appear  in 
some  instances  where  they  could  and  should  have  been 
avoided.  Also  grade  crossings  were  not  eliminated 
where  they  might  have  been.  Comparatively  hov.ever, 
this  condition  has  been  much  improved,  fully  50  per 
cent  of  the  old  crossings  having  been  eliminated  and 
those  existing  having  been  confined  within  towns,  near 
the  stations  where  reduced  speed  can  be  expected. 

Generally  the  location  follows  the  tracks  of  the 
Missouri  Pacific  Ry.,  which  gave  good  track  facilities. 
Approximately  70  per  cent  of  the  route  required  clear- 
ing and  grubbing  and  approximately  50  per  cent  is  on 
clay  and  gumbo  soils.  This  last  fact  has  importance 
in  connection  with  rainfall. 

Normally  Arkansas  has  50  to  60  in.  average  annual 
rainfall.  This  average  has  been  exceeded  during  the 
last  two  years  as  shown  by  the  charts  of  Fig.  2.  The 
more  important  indication  of  these  charts  is,  hov.-ever, 
the  frequency  of  rainfall.  This  was  the  greater  handi- 
cap to  construction  because  the  clay  and  buckshot  soils 
become  unstable  with  little  moisture  and  recover  very 
slowly  from  even  light  rainfall. 

Construction  Methods 

Considering  the  operation  as  a  whole,  construction 
was  begun  and  progress,  to  the  end  of  1920,  was  main- 
tained as  shown  by  the  diagram  Fig.  3.  This  diagram 
indicates  also  the  main  classes  of  work. 

Long  hauls  generally  were  required  for  all  materials. 
Broken  stone  for  the  Lincoln  county  macadam  section 
required  an  average  rail  haul  of  72  miles  and  gravel  for 
the  Ashley  County  section  an  average  haul  of  150  milex 
Chats  from  the  Missouri  zinc  mines  for  mixture  with 
asphalt  for  the  top,  were  hauled  350  miles.  Sand  and 
gravel  for  the  concrete  base  was  secured  by  the  Arkansas 
Gravel  Co.,  at  Arkansas  City.  Here  the  material  is 
pumped  from  the  river,  proportioned  by  screening  and 
shipped  a.s  proportioned.  As  good  concrete  has  been 
obtained  with  the  porportioned  aggregate  as  when  the 
sand  and  gravel  are  mixed  separately. 

Heavy  grading  equipment  proved  impracticable. 
Several  types  of  large  and  small  blade  graders,  tractors 
and  elevating  graders  were  tried  out  very  thoroughly 
but  had  to  be  abandoned  because  of  the  soil  made 
unstable  by  frequent  rains.  About  90  per  cent  of  the 
gradmg  has  been  performed  with  teams,  wheel  and  slip 
iicrapers  and  Fre.fno  scrapers  and  i:i  some  sections 
which  have  been  particularly  wet  it  has  been  necessary 
to  place  embankment  by  station  men.  Clearing  and 
grubbing  was  a  preliminary  to  practically  all  grading,  as 
indicated  by  Fig.  4.  These,  as  indicated  by  Fig.  3, 
were  pushed  the  first  year,  so  as  to  have  the  grading 
completed  far  enough  ahead  of  the  paving  to  ensure 
settled  fills.    In  only  a  few  instances  has  it  been  neces- 
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FIG.  1.     LOCATION  MAP  OF  154-MILE  ARKANSAS- 
LOVISIANA  HIGHWAY 

.'lary  to  lay  pavement  en  any   fill   of  more  than   2  ft. 
which  was  less  than  a  year  eld. 

In  constructing  concrete  base,  the  contractors  are 
successfully  using,  for  handling  aggregate,  unloading 
cranes  and  indu.strial  railways,  with  steel  cars  and 
gasoline  locomotives.  The  most  successful  arangements 
are  those  by  which  a  removable  car  body  or  batch  boxes 
are  handled  by  a  mixer  crane.  The  dumping  of  sand 
and  gravel  on  the  subgrade  by  either  cars  or  trucks  and 
conveying  them  to  the  mixer  have  been  abandoneJ. 
Wood  ties  for  industrial  track  have  been  tried,  but  it 
has  been  found  that  tcctional  steel  track  has  many 
advantages,  especially  if  the  steel  ties  have  sufficient 
bearing  area  to  carry  the  track  on  soft  subgrade. 
Several  types  and  weights  of  gasoline  locomotives  are 
being  u.sed,  but  experience  has  shown  that  they  should 
Ije  just  as  light  as  the  grades  will  permit.  With  indus- 
trial railway  haulage,  maximum  runs  of  1,500  sq.yJ.  of 
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1920 

Tofaldays     366 
/ta/nymys     % 
f^rcenf rainy  26% 
Total  11.72 in. 


PORTLAND  STATION 


FIG.   2.     DAYS  ON  WHICH  THERE  WAS  MORE  THAN  ONE-HUNDREDTH  INCH  OF  RAIN  AT  THREE 

OBSERVATION  STATIONS 


5-in.  base  per  day  have  been  made  and  one  plant  has 
averaged  between  1,000  and  1,200  sq.yd.  per  day. 

The  use  of  central  mixing  plants,  the  hauling  of  the 
mixed  concrete  in  3J-ton  trucks,  and  truck  haulage  of 
sand  and  gravel  to  the  mixer,  have  all  been  abandoned 
after  thorough  trials  of  many  months'  duration  for  the 
reason  that  the  character  of  the  subgrade,  Fig.  5,  makes 
it  impossible  to  use  trucks  except  in  very  dry  weather. 

For  placing  asphalt  top,  standard  railroad  type  port- 
able asphalt  plants  are  being  used  and  runs  of  1,500  to 
2,200  sq.yd.  per  day  have  been  made.  Both  large  and 
small  trucks  are  used  for  hauling.  The  use  of  heavj' 
trucks  gives  much  lai-ger  daily  yardages,  but  a  better 
average    progress    over    long    periods    appears    to    be 
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FIG.  3.     CONSTRUCTION  PROGRESS  BY  CLASSES  OF  WOBK 

obtained  with  small  trucks.  The  latter  are  more  easily 
handled  and  turned  on  light  turntables  pulled  along 
just  in  advance  of  the  rakers.  Much  time  is  lost  in 
turning  the  heavy  trucks  on  the  narrow  roadway. 
Generally  the  asphalt  plant  sites  are  kept  three  to  five 
miles  behind  the  base  concreting  so  as  always  to  have 
concrete  base  on  which  to  haul  the  asphalt. 

In  addition  to  the  usual  difficulties  of  construction, 
there  was  added  during  the  months  of  May  and  June  of 
1920,  for  a  period  of  60  days,  the  flooding  by  back 
water  from  the  Mississippi  River  of  the  roadbed  and 
right-of-way  from  a  point  near  the  town  of  Halley  to 
the  town  of  Chicot  in  Chicot  County,  and  from  a  point 
near  Trippe  east  to  Arkansas  City  in  Desha  County. 
This  flooding.  Fig.  6,  was  caused  by  a  gap  left  in  the 
levee  system,  providing  an  outlet  for  Cypress  Creek, 
which  could  not  be  closed  until  the  contruction  of  the 
drainage  system  in  Desha  County  had  reached  a  point 
where  these  waters  could  be  diverted  south.  It  was 
planned  that  this  gap  would  be  closed  in  the  year  1919, 
but  due  to  excessive  rainfall  the  contractors  failed  to 


complete  the  work.  This  permitted  the  waters  from 
the  Mississippi  to  flow  into  the  basin  after  reaching  an 
elevation  on  the  gage  which  had  not  before  been  reached 
in  the  past  seven  years.  Some  of  the  embankment  was 
covered  with  water  to  a  depth  of  from  2  to  4  ft.  How- 
ever, the  erosion  loss  was  exceedingly  slight  and  the 
tie-up  and  loss  of  time  which  occurred  to  the  contrac- 
tors' operations  in  laying  pavement  was  the  most  serious 
feature.  This  gap  in  the  levee  system  has  now  been 
closed  and  the  highway  should  be  free  from  further 
flooding  unless  exposed  to  an  actual  break  in  the  levee 
system. 

Reinforced-concrete  box  culverts  up  to  12-ft.  size  are 
employed  either  in  single  or  double  span  for  all  sizes. 
Estimates  made  when  the  contracts  were  let  indicated 
the  cost  of  these  culverts  to  be  only  10  to  15  per  cent 
greater  than  the  cost  of  pipe  and  headwalls.  For  spans 
of  20  to  30  ft.  steel  I-beams  and  concrete  slab  construc- 
tion was  adopted.  For  long  spans,  pile  and  frame  bridges 
were  planned  with  the  expectation  of  replacing  them  at 
the  expiration  of  their  life  of  7  to  10  years  with  steel 
spans  having  concrete  floors. 

Two  reasons  counseled  the  use  of  temporary  struc- 
tures for  long  spans.  One  reason  was  the  belief  that 
in  building  the  permanent  structures  later  there  would 
be  a  saving  over  present  prices.  The  second  and  more 
important  reason  is  one  which  prevails  widely  in  river 
bottom  lands  whose  reclamation  by  drainage  is  under 
way  or  is  a  future  probability.  With  drainage  many 
existing  creeks  and  sloughs,  which  require  bridging, 
will  be  eliminated  by  main  ditches.  Until  reclamation 
plans  disclose  which  of  the  present  openings  will  be 
permanent  and  what  new  openings  must  be  provided, 
plans  for  permanent  bridges  are  impracticable. 

Unit  bids  were  taken  on  each  of  five  sections,  each 
section  being  an  intra-county  unit.  This  was  necessary 
because  there  was  suspicion  among  the  property  owners 
that  in  some  way  one  county  might  be  made  to  bear  a 
portion  of  the  expense  in  some  other  county.  By  taking 
bids,  using  each  county  as  a  section,  the  effect  was  to 
satisfy  the  property  owners  in  this  particular,  since 
they  could  determine  just  what  the  cost  of  construction 
in  each  county  would  be.  They  were  also  convinced  that 
whatever  advantage  any  county  had  by  reason  of 
shorter  hauls  and  other  conditions  was  reflected  in  the 
unit  prices.  Under  the  plan  of  improvement  in 
Arkansas,  it  is  practically  impossible  to  let  construction, 
contracts,  otherwise  than  on  a  unit  basis  to  the  end 
that  quite  definite  costs  of  construction  can  early  be 
determined. 

This  project  shows  very  clearly  the  heavy  risk 
involved  from  a  contractor's  standpoint,  when  large 
mileages  are  bid  upon,  and  a  construction  bond  for  the 
full  100  per  cent  cost  of  the  work  is  furnished.     This 
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FIG.  4.  AVERAGE  CONDITIONS  OF  CLEARING 
AND  GRUBBING 

is  particularly  true  in  times  of  wide  fluctuation  of 
labor  and  material  prices  as  has  been  the  case  since 
these  contracts  were  started.  In  addition  to  the  great 
hazard  of  weather  and  other  conditions  there  has  been 
the  exceedingly  heav'j'  increases  in  freight  rates,  this 
item  alone  involved  an  increased  cost  of  approximately 
1175,000. 

In  addition  it  has  been  rather  difficult  for  the  con- 
tractor to  obtain  prices  on  materials  which  would  hold 


units  constantly  employed.  The  time  spent  in  traveling 
about  and  seeing  the  different  foremen  and  sub-foremen 
daily  can  be  advantageously  delegated  to  an  assistant 
superintendent  giving  the  superintendent  all  of  his  time 
for  planning  and  safeguarding  in  various  ways  to  avoid 
delays. 

So  far  as  possible  the  contractors  have  tried  to  avoid 
the  use  of  camps  and  while  the  towns  are  close  and 
provide  housing  facilities  for  the  men,  yet  it  seems  very 
evident  to  the  writer  that  this  construction  could  be 
carried  on  much  better  (as  has  been  proven  heretofore 
in  railroad  construction)  if  portable  camps  were  pro- 
vided and  moved  along  with  the  work.  This  method 
has  the  advantage  of  a  smaller  labor  turnover  and  the 
added  advantage  of  the  foreman  at  all  times  having  his 
labor  where  is  can  be  reached  and  started  to  work 
without  delays  and  loss  of  time. 

The  construction  cost  of  the  project,  exclusive  of 
interest  charges  on  the  bonds  issued,  will  approximate 
$3,300,000,  the  entire  amount  of  which,  with  the  excep- 
tion of  $332,000  Federal  and  State  Aid,  will  be  paid 
from  taxes  assessed  on  the  real  property  in  the  District. 
The  work  was  taken  by  the  engineers  in  charge  on  a 
percentage  fee  basis  with  provisions  for  additional 
compensation  after  time  limits  fixed  in  the  contract  for 


FIG.  5.  SUBGRADE  AND  CONCRETE  BASE 
(The  first  view  shows  the  condition  of  gumbo  embankment, 
ahead  of  concrete  mixer,  after  a  rain,  and  whicli  has  been  cut  up 
by  wagons  hauling  sand  and  grav«tl  on  a  portion  of  the  line  where 
an  industrial  railway  is  not  :n  u.s''.  This  condition  lool<s  extremely 
bad.  but  the  soft  and  muddy  portion  is  only  two  or  three  inches 
do<p  ard  this  soft  material  is  removed  before  the  concrete  base  is 
laid.  The  second  view  shows  the  method  of  roughening  the  con- 
crete to  improve  the  bond  of  the  asphalt  top. ) 

throughout  the  contract  requiring  3*  to  4*  years  to 
complete,  and  it  is  the  writer's  judgment  that  in  all 
large  contracts  requiring  two  or  more  years  to  complete 
the  contractors  should  be  safeguarded  and  protected 
against  many  of  the  increases  of  cost  which  have 
occurred  in  this  particular  piece  of  work.  It  would  seem 
fair  also,  in  the  future,  that  contracts  of  this  size  should 
permit  the  storage  of  construction  materials  as  rapidly 
as  po.=sible  with  the  District  carrj'ing  the  cost  of 
materials  and  the  freight  thereon.  The  contracts  pro- 
vided for  a  maintenance  bond  of  one  year's  duration 
after  the  completion  of  work  on  the  macadam  sections 
and  a  maintenance  bond  covering  a  .5-year  period  on  the 
a.sphalt  sections.  However,  on  the  asphalt  portions,  the 
contract  provides  for  the  acceptance  and  release  of  the 
reserved  percentage  and  the  date  of  the  maintenance 
being  started  on  5-mile  sections. 

The  contractors'  organizations  on  the  work  presents 
no  unusual  feature.^,  however,  it  seems  apparent,  as 
indicated  by  the  progress  made  by  one  of  the  con- 
tractors, that  an  assistant  superintendent  is  of  great 
advantage  in  any  organization  where  so  much  machinery 
is  used,  and  where  work  is  proceeding  with  so  many 


FIG.   6.     ROADBED  Fl^uuDEli   BV   BACK\\  .ViEK  1<  KOM  RISE 
IN  MISSISSIPPI  RIVER 

the  completion  of  the  work  have  been  exceeded.  The 
long  time  required  to  complete  this  particular  project 
indicates  that  this  form  of  contract  is  rather  hazardous 
en  the  part  of  the  engineer. 

A  chart,  Fig.  7,  is  given  showing  the  engineering 
organization  and  its  relation  to  the  Board,  and  other 
agencies,  this  organization  being  similar  to  the  engineer- 
ing organizations  used  15  to  20  years  ago  in  handling 
long  extensions  in  railroad  construction.  The  division 
engineers  render  weekly  force  reports  on  printed  forms 
to  both  the  resident  engineer  and  the  engineers  in 
charge,  and  the  resident  engineer  renders  a  weekly 
general  report  giving  a  summary  of  the  wor'.t  accom- 
plished by  each  contractor,  with  delays  to  all  plants  and 
reasons  therefor,  together  with  any  changes  made  in 
contractors'  organizations  and  equipment,  and  al."o  a 
record  of  construction  materials  received  during  the 
week.  Inspectors  render  daily  signed  reports  on 
standard  forms  as  does  aso  the  asphalt  laboratory. 
Monthly  reports  are  rendered  the  board  by  the  en^ri- 
neers  in  charge,  with  a  map  covering  progress  and 
other  details,  at  which  time  estimates  are  approved 
r.nd  vouchered.  The  enj^ineerin^r  personnel  is  a  follows: 
Ford  &  MacCrea,  engineers  in  charge.  A.  R.  Ailing, 
clTice  engineer;  W.  W.  Mitchell,  resident  engineer  at 
McGehee;  .1.  R.  Kline,  R.  L.  Turrell  and  K.  W.  Lefever, 
division   engineers.     The  contractors  are  as   follows: 
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STATE  HIGHWAY  DEPT.,&  Ui.  OFFICE  PUBLIC  ROADS 

Jurisdiction  over  Approval 
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on  Aid  Sections 
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FIG.    7.      COXSTRUCTION    ORGANIZATION'    CHART 

The  Bryant  Paving  Co.,  Waterloo,  Iowa,  Chicot  County 
Section,  57.51  miles,  approximate  amount,  $1,284,000; 
The  White  Construction  Co.,  Chicago,  111.;  Desha  and 
Drew  Counties  Sections,  55.67  miles,  approximate 
amount,  $1,242,000;  The  Burke  Construction  Co.,  Fort 
Smith,  Ark.,  Ashley  County  Section,  28.57  miles,  approx- 
imate amount,  $290,000;  The  Healey-Feild  Con.struction 
Co..  Denison,  Tex.,  Lincoln  County  Section,  11.87  miles, 
approximate  amount  $184,000 

Railway  Electrification  Plans  in  England 

A  committee  to  consider  the  question  of  electrifica- 
tion of  railways  was  appointed  last  year  by  the  British 
Ministry  of  Transport,  one  particular  subject  assigned 
being  that  of  regulations  to  ensure  such  standard  prac- 
tice as  to  permit  of  interchange  of  rolling  stock  and 
uniformity  of  equipment.  According  to  T)ie  Engineer. 
London,  the  report  of  the  committee  makes  little  ad- 
vance toward  standardization.  Although  in  effect  it 
i-ecommends  a  1,500-volt  direct-current  system  as  a 
future  standard  (which  system  is  as  yet  little  used  in 
England)  it  also  provides  for  continuance  of  the  600- 
and  1,200-volt  and  single-phase  systems  now  in  opera- 
tion, their  extension  to  be  subject  to  the  approval  of 
the  government. 

Further,  it  provides  also  for  the  approval  of  sys- 
tems using  750  volts  or  some  other  multiple  of  1,500 
volts.  That  standardization  is  likely  to  prove  unde- 
sirable is  the  opinion  of  The  Engineer,  as  a  consid- 
erable amount  of  electrification  has  been  carried  out 
and  it  is  doubtful  whether  any  one  particular  system 
can  be  the  most  suitable  for  all  railways.  In  fact,  for 
the  electrification  of  long  lines  it  may  be  found  that  a 
higher  pressure  than  1,500  volts  would  result  in  con- 
siderable saving  in  cost  of  construction  and  operation. 
Several  projects  are  under  consideration  by  the  railway 
companies  but  nothing  is  likely  to  be  done  until  some 
definite  position  is  taken  by  the  government  as  to  the 
future  of  the  railways,  the  lines  being  still  under  gov- 
ernment control. 


Lessons  of  Patrol  Maintenance 

AFTER  three  years  of  full  patrol  maintenance  of 
L.  trunkline  highways  in  Wisconsin,  the  lessons 
learned  and  the  ideas  successfully  put  into  operation 
are  summarized  by  J.  T.  Donaghey,  maintenance  engi- 
neer, as  follows : 

(1)  A  poor  earth  road  may  be  changed  to  a  good  one 
for  from  $100  to  $300  per  mile  by  the  use  of  a  heavy  blade 
grader  and  a  large  tractor. 

(2)  Width  and  smoothness  of  surface  are  of  more  im- 
portance than  low  grades. 

(3)  Where  a  patrol  maintenance  system  is  in  operation 
no  road  should  have  more  than  a  4  to  6-in.  crown  for  a 
24-ft.  shoulder  to  shoulder  roadway. 

(4)  An  application  of  2  to  3  in.  of  sandy  gravel,  not 
larger  than  i  in.  in  size,  on  the  surface  of  a  clay  road 
will  give  excellent  results.  Small  stock  piles  of  the  ma- 
terial should  be  deposited  along  the  roadside  for  the  patrol- 
man's use  in  strengthening  the  weak  places.  Ruts  will 
occur,  but  persistent  light  grading  or  planing  will  result 
in   an   excellent   and   cheap   temporary   surface. 

(5)  Many  roads  ordinarily  called  "sand  roads"  can  be 
converted  into  very  satisfactory  roads  for  light  traffic  by 
moving  in  to  the  center  with  a  blade  grader,  the  new 
top  soil  from  the  roadside  for  a  wearing  surface  and  keep- 
ing the  surface  smooth  with  a  grader  or  planer.  The 
bad  sand  requires  a  mixture  of  clay  if  available;  if  not,  a 
covering  of  cedar  shavings,  marsh  hay,  straw,  fine  brush 
or  weeds. 

(6)  Patrol  sections  should  not  exceed  seven  miles  in 
length  for  team  patrol  and  the  patrolman  should  live  on 
the  section  and  as  near  the  center  of  the  section  as  pos- 
sible. Where  a  competent  patrolman  cannot  be  secured 
who  lives  near  the  center  of  a  section,  it  is  economy  for 
counties  to  build  a  shack  for  the  patrolman  to  be  located 
near  the  center  of  the  section.  The  saving  of  time  \v\\\ 
repay  the  cost  of  the  shack  in  two  seasons  or  less. 

(7)  The  best  single  tool  for  the  patrolman's  use  in  keep- 
ing the  road  surface  smooth  is  the  four-wheeled,  two-horse 
road  grader;  next  is  the  road  planer. 

(8)  A  wavy,  uneven  gravel  road  can  be  scarified  ana  then 
reshaped  with  a  grader  at  a  cost  of  from  $50  to  $7.5  per 
mile,  resulting  in  an  excellent  road.  If  new  material  is  re- 
quired it  must  be  of  a  size  passing  a  1-in.  ring. 

(9)  A  9-ft.  gravel  or  macadm  road  can  be  scarified  and 
widened  to  16-ft.  by  covering  the  old  sm-face  and  3i  ft. 
of  each  shoulder  with  from  2  to  3  in.  of  fine  graavel.  The 
persistent  use  of  the  light  grader  or  planer  will  produce 
a  well-compacted  surface  without  the  use  of  a  roller.  This 
is  both  an  excellent  and  a  cheap  method. 

(10)  A  9-ft.  stone  or  gravel  macadam  load  can  be  suc- 
cessfully widened  to  16  ft.  by  resurfacing  with  2  to  3  in. 
of  stone,  extending  the  stone  over  31  ft.  of  each  shoulder 
and  binding  the  new  material  with  bitumen.  K  the  road 
is  properly  constructed,  the  3-in.  depth  of  stone  on  the 
shoulder  will  amply  care  for  reasonably  heavy  traffic. 

(11)  A  badly  worn  macadam  surface  can  be  maintained 
more  cheaply  by  the  application  of  about  2  in.  of  sand  and 
this  will  result  in  a  more  satisfactory  road  to  travel  than 
if  a  surface  treatment  is  applied.  It  must  be  gone  over 
fi-equently  with  the  road  grader  or  planer. 

(12)  No  road  should  receive  a  bituminous  surface  treat- 
ment except  where  the  surface  is  smooth  and  clean  and 
when  bitumen  is  used  it  should  be  of  a  quality  and  suf- 
ficient in  quantity  to  penetrate  the  road  surface  thoroughly. 
Holes  appearing  in  the  surface  should  be  patched  imme- 
diately by  the  patrolman.  It  is  a  waste  of  funds  to  apply 
surface  treatments  and  not  u.se  an  absorbent  of  stone  chips, 
pea  gravel  or  torpedo  sand..  The  surface  treatment  of 
roads  taking  care  of  heavy  traffic  that  have  been  previously 
treated  should  be  continued,  provided  they  have  been  "-op- 
erly  maintained. 
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Effects  of  Motor  Operation  Costs  on  Highway  Location 
and  Grade  Design  Summarized 


Formerly  Senii 


By  Wilson  G.  Harger 

Highway  Engineer.  U.  S.  Bureau  of  Public 


This  article  supplements  the  one  published  in 
three  parts  beginning  in  the  July  15,  1920,  issue 
of  "Engineering  Neivs-Recoi'd,"  p.  lOi,  on  the 
effect  of  motor  operation  costs  on  highway  loca- 
tion and  grade  design.  It  has  been  in-itten  in 
response  to  a  large  number  of  requests  as  to  the 
practical  tise  of  the  approximate  rather  theo- 
retical data  previously  given  and  to  give  a  more 
definite  idea  of  the  effect  of  dangerous  align- 
ment. There  is  a  very  prcwtical  application  of 
these  figures.  In  any  short  article  it  is  not  pos- 
sible to  demonstrate  the  various  detailed  uses. 
but  general  rules  may  be  summarized.  The  pre- 
vious article  was  only  intended  to  develop  general 
principles.  This  article  supplements  it  by  some 
practical  suggestions  in  the  form  of  simple  rules 
and  simple  methods  of  comparison  which  place 
a  reasonable  money  value  on  proposed  relocations. 


Effect  of  Alignment — Dangerous  sharp  alignment  in- 
creases motor  operating  costs.  It  decreases  normal 
speed  and  results  in  the  needless  use  of  second  or  low 
gear  climbing  and  excessive  braking  on  down  grades. 
This  action  only  occurs,  however,  on  a  very  small  per- 
centage of  the  distance  on  a  well  designed  road,  viz., 
at  the  danger  points.  That  is,  if  the  alignment  is  safe 
for  traffic  it  does  not  affect  the  operating  cost.  If  it 
is  dangerous  for  traffic  it  does  affect  the  operating  cost. 
As  real  danger  is  a  more  vital  matter  in  the  design  than 
cost  of  operation,  alignment  design  is  controlled  by  the 
factor  of  safety  and  not  by  considerations  of  operat- 
ing cost.  In  other  words,  danger  will  be  eliminated  if 
it  is  pos.sible  to  do  so,  and  no  consideration  of  cheaper 
operation  would  improve  the  alignment  if  the  considera- 
tion of  danger  had  not  been  sufficient  to  warrant  it. 

While  there  is  no  good  data  on  the  effect  of  alignment 
on  operating  cost,  we  have  enough  general  data  to  state 
with  reasonable  assurance  that  if  the  radii  of  curvature 
are  not  sharper  than  from  250  to  300  ft.  on  the  level 
or  less  than  400  to  600  ft.  on  grades  and  the  sight  dis- 
tance i.'*  not  less  than  250  ft.,  reasonable  speeds  need 
not  be  reduced  on  account  of  alingnment  and  motor 
operating  costs  are  not  materially  affected.  For  sharper 
curvature  and  shorter  sight  distance  the  cost  of  opera- 
tion is  probably  increased.  How  much,  we  do  not  know, 
but  purely  as  a  matter  of  academic  interest  the  author 
has  modified  the  factors  used  in  compiling  diagram  2 
for  usual  alignment,  to  conform  with  certain  observed 
speeds  on  dangerous  alignment.  Diagram  1  shows  the 
result.  Curve  A  represents  safe  alignment.  Curve  B 
represents  dangerous  alignment. 

We  may  .say,  both  from  the  standpoints  of  safety  and 
operating  costs,  that  it  is  desirable  to  design  special 
service  commercial  roads  for  a  sight  distance  of  about 
350  ft.  and  local  service  or  secondary  state  routes  for 
about  250  ft.  Considerable  expenditure  is  justified  to 
obtain  this  requirement,  but  large  additional  cost  in 
order  to  further  increase  the  sight  di.stance  is  wasteful 
and  poor  engineering,  particularly  on  roads  of  secondary 
importance.     This  caution  is  not  a  needless  one,  as  the 


author  has  recently  heard  designers  excuse  excessive 
profile  and  section  gx-ading  on  the  score  that  it  increased 
the  sight  distance  beyond  the  350-ft.  limit.  This  limit 
is  not  necessarily  proper  or  liberal  enough  for  all  condi- 
tions.  but  it  seems  good  sense  to  arrive  at  some  limit 
suitable  for  the  road  in  question  and  then  eliminate 
additional  expenditure  for  an  additional  sight  distance 
which  may  be  fine  to  have  if  you  can  afford  it,  but 
which  is  really  not  necessary.  The  tendency  of  almost 
all  departments  working  with  large  appropriations  is 
gradually  to  increase  the  fancy  extras  which  may  not 
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amount  to  much  for  one  idea  but  grow  in  number  like 
a  snowball  until  you  wonder  why  the  cost  of  roads  is 
going  up  and  the  mileage  for  your  appropriations  com- 
ing down. 

The  practical  application  of  the  analysis  given  in  the 
previous  articles  can  be  summarized  in  the  form  of 
simple  rules: 

Climatic,  drainage  and  soil  conditions  govern  a  loca- 
tion in  respect  to  avoiding  bad  snow  conditions,  flood 
areas,  needless  stream  crossings,  slide  or  swamp  forma- 
tions and  excessive  rock  work.  The  general  require- 
ments of  line  and  grade  discussed  in  the  previous  article 
are  summarized  as  follows:  The  various  principles  are 
repeated  conversely  under  the  headings  of  grade,  align- 
ment, distance,  rise  and  fall,  and  cut  and  fill  grade 
'reductions. 

1.  Reasonable  tnaxifuum  grades  are  csscjitial.  Recom- 
mended reasonable  rates  for  various  kinds  of  roads  art 
given  below.  The  following  treatment  is  allowable  to 
get  a  reasonable  maximum: 

(a)  Any  expenditure  neces.sary. 

(b)  Distance  may  be  increased  in  order  to  get  a  rea- 
sonable maximum  grade  but  should  not  be  increased 
for  a  fixed  rise  to  reduce  grade  below  a  reasonable 
maximum. 

(c)  Poor  alignment  may  be  used  if  necessary  to  get 
a  reasonable  maximum  grade  if  funds  are  low,  but  poor 
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rate  location  so  that  the  sight  distance  on  it  was  at 
least  250  feet. 

(f)  An  alignment  and  grading  design  which  results 
in  a  sight  distance  of  250  to  350  ft.  is  safe  and  desirable 
but  large  expenditures  to  increase  still  further  the  sight 
distance  must  be  used  with  caution  unless  the  funds  are 
unlimited.  Increase  in  maximum  grade  above  the  rec- 
ommended maximum  in  order  to  increase  sight  distance 
above  250  to  300  ft.  is  rarely  warranted. 

3.  Short  distance  is  desirable  provided  considerations 
of  safety,  rise  and  fall,  or  reasonable  maximum  grades 
do  not  modify  the  conclusions. 

(a)  Distance  may  be  increased  to  reduce  danger  by 
better  alignment  at  bridge  approaches,  railroad  cross- 
ings or  to  avoid  difficult  topography.  Recommended 
minimum  radius  of  curvature  are  given  below. 

(b)  Distance  should  be  increased  to  get  a  reasonable 

i 
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i.    DIAGRAM  OF  DATA  GIVEN  IN  PREVIOUS  ARTICLES 

alignment  should  never  be  introduced  to  reduce  grades 
below  a  reasonable  maximum.  Where  poor  alignment  is 
necessary  maximum  rates  must  be  reduced  at  the  danger 
points   (see  below). 

(d)  For  a  fixed  rise  and  distance,  it  is  generally 
better  to  use  a  short  length  of  reasonable  maximum 
and  for  the  balance  of  the  distance  a  low  rate,  than  to 
use  a  uniform  moderate  rate  grade  for  the  entire  dis- 
tance; this  is  not  strictly  in  accord  with  the  principles 
of  cheap  motor  operation  (diagram  3)  but  the  net  prac- 
tical results  are  generally  better.  This  means  that  if 
a  road  is  running  up  a  valley  on  an  easy  grade  and 
must  leave  the  bottom  land  and  climb  on  a  side  hill 
location  to  reach  a  pass,  it  is  generally  better  to  make 
the  climb  as  short  in  distance  as  possible,  as  a  side 
hill  location  usually  introduces  poor  alignment  and  gen- 
erally increases  the  excavation  per  mile  over  a  valley 
location. 

2.  Alignment  should  he  made  a.s  safe  as  possible  con- 
sidering the  funds  available.  Safety  of  traffic  governs 
alignment  practice.  Cost  of  traffic  operation  has  no 
practical  effect. 

(a)  Good  alignment  should  never  be  sacrificed  to 
reduce  grades  below  a  reasonable  maximum.  For  safe 
alignment  practice  see  below. 

(b)  Good  alignment  may  be  sacrificed  to  get  a  reason- 
able maximum,  but  this  condition  necessitates  the  reduc- . 
tion  of  grade  at  the  danger  points  (see  below). 

(c)  Improved  alignment  warrants  increased  distance 
only  when  danger  is  eliminated.  Increased  distance  is 
not  warranted  merely  to  make  an  easy  curve  easier. 

(d)  It  is  better  to  use  a  steeper  grade  (up  to  a  rea- 
.sonable  maximum)  with  good  alignment  than  to  use 
poor  alignment  and  a  lower  grade. 

(e)  Exceptionally  good  alignment  (practically  sti-aight) 
may  in  some  cases  warrant  an  increase  in  the  reason- 
able maximum  grade  above  the  rates  recommended 
below.  This  modification  would  not,  however,  apply 
unless  it  were  impossible  to  locate  and  grade  the  lower 
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S.   PRACTICAL   BASIS   OF  COMPARISON,   ALTERNATE 

LOCATIONS,  ALIGNMENT  ASSUMED 

TO  BE  FAIRLY  GOOD 

The  costs  given  are  conservative  for  curves  1  and  2.  Further 
investigation  and  experiment  will  undoubtedly  increase  these 
values  rather  than  reduce  them. 

maximum  for  a  fixed  rise,  but  rarely  to  reduce  the  grade 
below  a  reasonable  maximum  for  a  fixed  rise. 

(c)  Distance  should  never  be  increased  to  reduce  rise 
and  fall  on  grades  of  2  per  cent  or  less. 

(d)  Distance  may  be  increased  to  reduce  rise  and 
fall  on  grades  over  2  per  cent  (use  diagram  3  for  com- 
parisons of  this  kind),  but  for  grades  not  exceeding 
the  maximum  it  is  rarely  desirable  to  increase  distance 
unless  a  noticeable  rise  and  fall  can  be  eliminated  by  a 
small  additional  distance.  For  ordinary  easy  rolling 
topography  the  principle  of  the  straight  line  location 
is  generally  sound. 

4.  The  elimination  of  needless  ri&e  and  fall  is  desir- 
able, modified  by  certain  conditions. 

(a)  The  elimination  of  rise  on  steep  grades  is  de- 
ferable. Distance  may  be  increased  to  accomplish  this, 
provided  the  disadvantage  of  increased  distance  is  bal- 
anced against  the  value  of  less  rise  (see  diagram  3). 
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(b)  The  elimination  of  rise  on  grades  of  2  per  cent 
or  less  is  of  no  value  from  a  practical  standpoint. 

(c)  Adverse  grades  may  be  used  to  eliminate  danger- 
ous alignment  or  shorten  distance  provided  the  shorter 
distance  is  of  more  value  than  the  disadvantage  of  the 
extra  rise   (see  diagram  3). 

Summary  of  Cut  and  Fill  Grade  Reductions 

Grade  reductions  by  cut  or  fill  assume  that  the  road 
location  is  fixed  for  some  reason  and  that  further  im- 
provements must  be  by  cut  or  fill.  The  distance  is 
always  fixed.   Reasonable  maximum  grades  are  essential. 

(a;  For  a  fixed  rise  there  is  no  practical  advantage 
in  reducing  the  rate  of  grade  below  a  reasonable  maxi- 
mum. 

(b)  Reduction  of  total  rise  and  fall  on  steep  grades 
is  desirable. 

(c)  Reduction  of  rise  and  fall  on  light  grades  has 
no  practical  advantage. 

(d)  The  use  of  short  adverse  grades  of  2  per  cent 
or  less  on  a  long  climb  has  no  practical  disadvantage. 

The  sources  of  justifiable  economy  in  cut  and  fill 
design  lie  in  the  use  of  the  short  maximum  in  connec- 
tion with  the  long  ruling  grade  and  the  use  of  a  rolling 
grade  profile  for  all  intermediate  rates. 

The  application  of  these  principles  in  conjunction  with 
the  "spotting  method"  of  profile  design  generally  results 
in  a  satisfactory  road  at  a  moderate  grading  cost.  The 
violation  of  these  principles  of  location  and  cut  and  fill 
profile  design  occur  quite  frequently. 

Maximum  Grade 

F'rom  the  standpoints  of  horse  traffic,  single  unit 
motor  traflic  or  trucks  with  one  trailer,  safe  footing  and 
economy  of  construction  and  maintenance  the  following 
recommended  rates  of  maximum  grades  will  give  moder- 
ately good  satisfaction.  In  unusual  cases  the  possibility 
of  the  extensive  use  of  long  trailer  trains  would  tend 
to  reduce  these  recommended  rates  but  the  author 
wishes  to  emphasize  the  opinion  that  very  few  roads 
need  be  designed  at  this  time  primarily  for  long  trailer 
trains.  The  following  rates  are  satisfactory  for  the 
ordinary  motor  equipment  used  by  the  great  majority 
of  road  users  and  additional  expenditure  would  not  be 
warranted  for  the  benefit  of  a  few  men. 

Main  Cnmmrrrial  Roach  in  Flat  Country — Long  2  per 
cent  ruling  grades  are  desirable  but  do  not  justify  much 
additional  construction  cost.  Any  long  ruling  grade  up 
to  5  per  cent  will  probably  be  satisfactory.  Short  6  per 
cent  grades  are  not  inconsistent.  A  large  volume  of 
hauling  by  trailer  trains  might  warrant  reductions  be- 
low usual  practice  provided  the  interests  operating  such 
haulage  paid  the  increased  cost  of  construction. 

Main  Cnmmerrinl  Rnnris  in  Hilly  Cnuvfry  (Well  Set- 
llrrl  T)infrirtx) — Long  .'i  per  cent  ruling  grades  are  desir- 
able and  justify  considerable  expenditure  provided  they 
do  not  increase  the  total  distance.  Seven  per  cent  grades 
are  probably  justified  to  prevent  increase  in  distance 
for  a  fixed  rise.  Long  6  per  cent  grades  are  fairly  satis- 
factory hut  as  a  rule  if  -5  per  cent  cannot  be  reasonably 
obtained  it  is  just  as  well  to  jump  to  7  per  cent.  Short 
7  or  8  per  cent  grades  are  not  inconsistent  in  connection 
with  long  .')  and  fi  per  cent  grades  provided  the  element 
of  safe  team  footing  is  considered. 

Main  Roads  Pioneer  DistrictK — Long  .'>  per  cent 
grades  are  very  desirable  provided  they  do  not  increase 
the  total  distance,  particularly  if  the  road  is  a  natural 


soil  road  and  considerable  horse  traffic  prevails.  Any 
long  grade  up  to  7  per  cent  is  fairly  satisfactory.  Short 
7  and  10  per  cent  grades  are  not  inconsistent  except  for 
trailer  trains.  Grades  higher  than  7  per  cent  are  not, 
however,  in  much  favor  on  account  of  danger  and  high 
maintenance  cost. 

Side  Af/ric/ilti(ial  Roads  or  Unimportant  Pioneer 
Roadx- -Any  long  grade  up  to  7  per  oent  is  satisfactory. 
Short  10  per  cent  grades  are  consistent  in  connection 
with  a  7  per  cent  ruling  provided  the  element  of  safe 
footing  is  considered.  Grades  steeper  than  7  per  cent, 
however,  have  a  high  maintenance  cost. 

Sre7iiv  Roads — Long  6  per  cent  grades  are  convenient 
on  account  of  preventing  gear  shifts.  Ten  per  cent  is 
not  unreasonable  for  such  roads  except  that  on  a  10  per 
cent  grade  the  alignment  should  be  easy,  as  later  dis- 
cussed, and  the  maintenance  cost  is  high. 

Effect  of  Alignment  on  Grade  (Monntain  Roads)  — 
On  sharp  curves  it  is  desirable  for  the  driver  to  have 
first-class  control  on  the  score  of  safety.  An  extremely 
sharp  curve  with  a  large  central  angle  also  reduces  the 
hauling  capacity  of  a  six-horse  team  by  from  20  to  40 
per  cent.  Considering  both  safety  and  team  hauling  it 
is,  therefore,  desirable  to  reduce  ruling  grades  on  sharp 
curves.  These  considerations  have  no'  practical  value 
on  mountain  roads  for  curves  having  radii  greater  than 
100  ft.,  but  on  sharper  curves  good  practice  recognizes 
this  principle.  Ordinary  design  uses  radii  of  from  40 
to  80  ft.  on  difficult  switchback  turns.  For  a  40-ft. 
radius  the  grade  should  not  exceed  3  per  cent ;  for  an 
80-ft.  radius  4  per  cent  is  a  reasonable  maximum. 

Effect  of  Alignment  on  Grade  iHigh-Class  Roads, 
Well  Settled  Districts — Good  practice  reduces  grade  to 
3  per  cent  or  less  where  the  sight  distance  is  less  than 
250  ft.  or  where  the  radius  of  curvature  on  a  .steep  grade 
is  less  than  400  feet. 

The  following  summary  agrees  with  general  current 
l)ractice  and  can  often  be  used  without  raising  the  cost 
beyond  the  bounds  of  reason.  A  summary  of  this  nature 
is  of  course  of  only  general  value.  Each  case  must  be 
worked  out  on  its  own  merits.  Broad  generalizations 
of  detail  requirements  are  dangerous  if  used  indis- 
criminately. 

Mnin  Comnierciiil  Hiiad.H  (Well  Settled  Oiitrict*) ; 

Mininiuni  sight  ilislnnoc 300  to  400  ft. 

Miiiiiimm  rndius  nf  curvature  at  right  angle  turns  on  level  out- 
side of  vitiates  where  sight  distance  does  not  control , .  .    250  to  400  ft. 

Minimum  radius  of  cur\-ature  on  steep  grades  or  at  the  foot  of 
such  grades  where  the  sight  distance  is  not  the  controlling 

factor        400  to  600  ft. 

Drdinarv  .-Vgricultural  Roods  (Local  Service): 

.Minimum  sight  distance 200  to  250  ft 

Minimum  riulius  of  curvature  at  right  angle  turns  on  level  out- 
side of  villages 100  to  200ft 

Minimum   raaius   of   curvature   on   steep  grades   where   sight 

distance  does  not  govern      300  to  400  ft. 

Mountain  Roads: 

\n  limitation  on  sight  distance 
Warning  signs  used  where  necessary. 

Minimum  r.idius  "11  sleep  grades 100  f I 

^li^imllm  radiii---  i'l  extremciv  rought  country.  40ft.  Grades  not  to  exceed  3  pci 
cent  for  n  40-ft  ra.lius  unil  not  to  exceed  4  per  cent  for  an  80-ft  radius  .\nil 
grade  up  to  8  per  rent  on  a  lOO-fl  radius,  although  il  i^  deoirable  not  to  exceed  5 
per  ccnt.on  ii  lOO-ft    radius  curve  with  :i  large  eenlnil  angle 

It  is  hoped  that  the  foregoing  simple  rules  and  rec- 
ommendations will  dispel  any  uncertainty  that  the 
reader  of  the  previous  articles  may  have  had  as  to  the 
practical   use   of  the   analysis. 

Mystery  Solved:  Workman  ForRol  To  Open  Valve 

According  to  the  Cnnndinn  En<iineer  It  has  been  found 
after  two  years  of  poor  water  pressure  in  the  business 
part  of  Chatham,  Ont.,  that  the  trouble  was  due  to 
the  failure  of  a  workman  to  open  a  force-main  valve  at 
the  pumping  station  after  it  had  been  closed  for  repairs. 
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A  Banker's  Analysis — 

The  Outlook  for  Business 

By  Francis  H.  Sisson 

Vice-President.   Guaranty   Trust  Co.   ot  New   York 

Digest  of  an  address  delivered  Jan.  20  before  the 
annual  meeting  of  the  American  Society  of  Civil 
Engineers  in  Neiu  York  City. 

THE  question  uppermost  in  the  minds  of  business 
men  all  over  the  world,  is,  "When  will  present 
readjustments  be  completed  and  a  stable  basis  for  busi- 
ness re-established?" 

We  may  arrive  at  a  better  understanding  of  the  prob- 
lems presented  by  the  present  situation,  perhaps,  if 
we  recall  some  of  the  important  factors  that  have 
created  existing  conditions.  The  tremendous  losses 
caused  by  the  World  War,  of  course,  were  primarily 
responsible  for  them.  While  it  is  impossible  to  arrive 
at  an  accurate  computation  of  the  costs  or  to  reduce 
all  of  them  to  a  monetary  basis,  it  may  be  helpful  to 
remember  some  reasonable  estimates  which  conserva- 
tively place  the  gross  monetary  loss  at  approximately 
two  hundred  billion  dollars  (although  other  estimates 
run  as  high  as  three  hundred  and  thirty-seven  billion 
dollars) ;  the  known  dead  at  ten  million  and  seriously 
wounded  at  six  and  a  quarter  million ;  the  total  property 
loss  at  thirty  billion  dollars;  the  loss  in  man-power, 
measured  in  money,  at  one  hundred  and  eighty  billion 
dollars,  and  the  national  debts  of  the  world  in  1920  at 
two  hundred  and  fifty-five  billion  dollars,  as  compared 
with  forty-four  billion  dollars  in  1914. 

How  Allies  Were  Aided 

To  meet  the  exigenci'^s  of  war,  the  people  of  this 
country  sent  billions  of  dollars'  worth  of  food,  fuel, 
and  munitions  to  Europe.  We  lent  nearly  two  and 
three-quarter  billions  of  dollars  to  the  Allies  through 
subscriptions  to  their  bond  issues  and  by  extension  of 
banking  and  commercial  credits.  We  supplied  the  Allies 
with  two  and  a  half  billion  dollars  more  by  re-pur- 
chasing American  securities  held  abroad.  Whan  we 
entered  the  war  we  placed  ten  billion  dollars  in  credit, 
of  which  nine  and  a  half  billions  were  used,  at  the 
disposal  of  the  Allies.  Since  the  armistice  we  have  sup- 
plied foreign  countries  with  one  and  one-quarter  billions 
of  dollars  by  absorbing  various  foreign  bond  offerings 
here  and  have  advanced  commercial  credits  to  the 
aggregate,  it  is  estimated,  of  about  three  billion  dollars. 

The  period  of  unusually  active  business  and  rising 
prices,  following  the  war,  was  characterizea  by  a  wave 
of  extravagant  buying  by  domestic  consumers.  This 
was  made  possible  by  an  increase  in  purchasing  power, 
as  is  indicated  by  the  fact  that  the  per  capita  circulation 
of  money  in  the  United  States  increased  from  $37.31 
on  Nov.  1,  1914,  to  $59.48  on  Nov.  1,  1920,  and  was 
$59.12  on  Jan.  1,  1921.  Speculation  was  rampant.  Cap- 
ital expenditures  in  preparation  for  meeting  the  unu- 
sual demand  on  the  part  of  the  public  for  goods 
naturally  tended  to  be  excessive  in  many  instances. 
In  the  first  ten  months  of  1920  industrial  financing 
broke  all  records,  with  an  aggregate  of  more  than  two 
billion  dollars  in  bonds,  notes  and  stocks.  During  the 
corresponding  period  of  1919  the  amount  totaled  mora 
than  one  billion,  six  hundred  million  dollars,  which  was 
the  record  up  to  that  time.  This  period  was  also 
characterized  by  extraordinary  demands  on  the  part  of 


foreign  countries  for  Am.erican  goods,  and  those  de- 
mands continue  very  hea\-y. 

While,  of  course,  years  must  elapse  before  the 
tremendous  amount  of  life  and  property  destroyed  in 
the  war  can  be  fully  replaced  and  the  political  and 
social  problems  it  has  created  can  be  solved,  there  is 
ample  ground  for  believing  that  we  shall  reach  a  rela- 
tively stable  condition  in  this  country  in  the  very  near 
future.  We  have  undoubtedly  passed  through  the  most 
critical  of  our  post-war  readjustments,  although  many 
more  must  yet  be  made.  It  is  encouraging  to  note, 
however,  that  the  period  of  inflation  apparently  has 
passed,  as  is  evidenced  by  the  fact  that  during  the  last 
few  weeks  Federal  Reserve  notes  to  the  value  of  $245,- 
000,000  were  retired  from  circulation.  But  any  answer 
to  the  question  that  business  men  and  others  are  seek- 
ing is  contingent  upon  the  length  of  time  it  takes 
to  effect  the  remaining  necessary  readjustments. 

I  refer  especially  to  the  readjustment  of  retail  prices 
to  declining  wholesale  prices  and  the  readjustment  of 
the  costs  of  production  to  present  purchasing  power. 
These  necessary  readjustments  have  been  tardily  started, 
as  was  to  be  expected,  but  they  are  now  under  way, 
fortunately,  and  will  be  completed  gradually  but  with 
ever-accelerating  speed.  The  sooner  they  are  accom- 
plished, with  a  minimum  of  distress,  the  sooner  we 
will  reach  a  comparatively  stable  business  basis,  but 
we  cannot  reach  that  basis  until  they  are  finished. 

Problems  of  Readjustment 

The  adjustment  of  production  costs  will  involve, 
and,  in  fact,  will  consist,  chiefly  of  wage  adjustments, 
although  increased  efficiency  and  decreased  margins  of 
profits  must  also  play  their  part.  As  wages  generally 
are  reduced,  of  course,  there  will  be  curtailed  purchas- 
ing power,  but  it  should  be  remembered  that  decreased 
costs  of  production  will  lower  commodity  prices  which 
will  ultimately  offset  the  reduced  buying  capacity  of  the 
public.  The  laborers  who  profited  most  from  ever- 
soaring  wages  during  the  war  and  for  some  time  after 
will  feel  the  curtailment  first  and  mcst,  but  they  should 
be  in  a  better  position  to  bear  it  than  their  less  for- 
tunate fellow-workers.  Those  wage-earners  and  salaried 
workers  whose  incomes  were  little  affected  during  the 
last  five  years  and  who  suffered  most  from  inflated 
prices  will  be  afforded  an  increasing  measure  of  relief 
from  now  on. 

So  there  are  compensating  factors  in  the  situation, 
deplorable  as  it  is  that  some  members  of  our  body  politic 
must  always  be  penalized  in  periods  of  inflation  and 
others  be  distressed  in  periods  of  deflation.  That  is 
only  one  of  the  many  reasons  why  all  of  us  at  times 
would  like  "to  mould  the  universe  more  to  the  heart's 
desire." 

The  curtailment  of  production  which  inevitably  ac- 
companies such  industrial  readjustments  as  we  are  now- 
experiencing,  however,  will  finally  prove  its  own  cor- 
rective. We  are  not  in  the  throes  of  over-production, 
but  merely  temporai-y  under-consumption.  And  it  is 
significant,  in  this  connection,  to  note  that  when  goods 
are  offered  for  sale  at  retail  prices  which  the  public 
believes  to  be  fairly  commensurate  with  prevailing 
wholesale  prices  and  costs  of  production  they  are  eagerly 
bought. 

Despite  the  materially  lessened  purchasing  power  in 
agricultural  sections,  occasioned  by  the  precipitate  de- 
cline in  the  price  of  farm  products,  and  in  certain  Indus- 
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trial  sections,  because  of  closed  plants  or  the  part- 
time  operation  of  factories  and  reductions  in  wages, 
there  is  still  a  tremendous  buying  power  in  the  United 
States  and  always  will  be.  When  purchasing  is  resumed 
on  a  large  scale  it  will  be  all  the  keener  by  reason  of 
the  delay  and  the  deficits  in  present  commodity  stocks. 

Thus,  the  existing  situation  is  even  now  devising  its 
own  corrective,  and  the  pendulum  of  business  activity 
which  has  now  swung  to  the  two  extremes  of  its  arc  is 
already  returning  to  the  mean  of  that  arc.  As  a 
consequence  of  this  movement,  those  commodity  prices 
that  have  sagged  too  low  will  rectify  themselves  while 
the  prices  that  have  soared  too  high  will  reach  thsir 
true  level.  And  wages,  which  should  not  be  considered 
in  the  light  of  money  values  but  rather  in  that  of 
purchasing  power,  will  be  more  equitably  adjusted  on 
a  sounder  economic  basis  than  at  present — which  will  be 
as  beneficial  to  labor,  in  the  end,  as  to  the  whole  busi- 
ness community.  Wages  cannot  be  sustained  on  an  un- 
economic basis  any  more  than  can  farm  products  or  any 
other  commodities.  All  necessary  liquidations  must  run 
their  course,  and  the  sooner  and  franker  we  face  that 
fact  and  discount  its  inescapable  consequences  the  better 
off  we  shall  be. 

The  producers  and  merchants  who  persist  in  holding 
their  goods  for  prices  that  the  public  will  not  pay  are 
courting  disaster  and  preparing  to  swell  the  numbsr 
of  commercial  failures.  They  have  not  learned  the 
elemental  rules  of  successful  merchandising  that  profits 
come  from  turning  over  capital.  They  are  endeavoring 
to  ignore  the  inexorable  law  of  supply  and  demand. 
They  are  trying  to  shape  business  to  their  liking  in 
ignorance,  apparently,  that  practically  every  business 
today  is  directly  or  indirectly  affected  by  world  condi- 
tions that  no  individual  or  nation  can  control. 

Foreign  Trade 

American  business  men  must  recognize  the  vital  fact 
that  one  of  the  most  important  factors  in  our  prosperity 
henceforth  will  be  our  foreign  trads.  The  extent  to 
which  our  overseas  trade  is  sustained  and  increased 
will  depend  to  a  large  degree  upon  the  methods  devised 
for  financing  it.  And  that  is  quite  as  much  the  concern 
of  the  business  man,  whether  or  not  he  is  directly  inter- 
ested in  exporting  or  importing,  as  it  is  of  the  banks, 
for  the  only  way  we  can  preserve  our  present  prosperity 
is  adequately  to  finance  our  foreign  commerce  and 
thereby  keep  our  industries  running  at  normal  capacity, 
for  our  productive  capacity  is  greater  than  the  demands 
of  our  domestic  markets.  Our  dome-otic  prosperity,  in 
fact,  depends  largely  on  our  success  in  disposing  of 
our  surplus  production  abroad.  And  in  ordor  to  finance 
our  foreign  trade  adequately,  the  banks  must  have  the 
co-operation  of  the  farmers,  the  manufacturers,  and 
business  men  generally. 

The  business  conditions  of  this  nation  are  funda- 
mentally sound.  But,  after  the  great  crisis  through 
which  we  passed  in  the  world  war  and  in  which  we 
demonstrated  our  tremendous  economic  strength,  v>e 
have  relaxed  and  permitted  ourselves  to  be  bound  like 
a  Gulliver  by  lilliputian  uncertainties  and  pessimistic 
reaction.^.  With  the  richest  and  most  abundant  re- 
.sources,  facilities,  and  capabilities  of  any  nation  on 
earth  we  stand  on  the  threshold  of  the  New  Year  in 
the  rftle  of  a  Doubting  Thoman,  lacking  faith  in  our 
manifest  destiny,  supplanting  the  eagle  with  the  ostrich 
as  our  national  emblem. 


Leadership  that  will  direct  our  national  thought  into 
logical  channels  is  imperatively  demanded  at  the  begin- 
ning of  1921.  And  it  will  be  the  duty,  as  well  as  the 
opportunity,  not  only  of  the  incoming  Administration 
but  also  of  Congress  to  assume  that  leadership.  It  is 
equally  the  duty,  as  well  as  the  opportunity,  of  Ameri- 
can business  interests  to  co-operate  fully  in  giving  the 
country  such  leadership. 


Specialized  Use  of  Mechanical 
Equipment  Features  Road  Job 

Sand  Screened  From  Pit  Direct  to  Motor  Trucks — 

Bucket  Elevators  Discharge  Aggregate  From 

Stockpiles  to  Trucktractors 

By  W.  F.  Welsch 

Assistant  Engineei-,  Bronx  Parkway  Commission,  New  Torli  City 

RATHER  unusual  methods  were  adopted  in  the  con- 
■  struction  of  the  Bronx  River  Parkway  Drive, 
extending  from  Scarsdale  to  White  Plains,  N.  Y.,  a 
distance  of  about  two  and  a  half  miles.  The  high  cost 
of  labor  and  a  general  demand  for  economy  resulted  in 
the  concentration  upon  the  use  of  mechanical   equip- 


ment. The  type  of  construction  on  that  particular  con- 
tract is  asphalt  block  on  a  concrete  foundation.  The 
width  of  the  paved  roadway  is  41  ft.,  including  a  6-in. 
concrete  edging  on  each  side  which  is  laid  integral  with 
the  concrete  base.  Asphalt  blocks  are  5  x  12  x  2  in. 
are  manufactured  at  Hastings-on-Hudson,  N.  Y.,  and 
shipped  direct  from  plant  to  the  job  in  motor  trucks. 

The  blocks  are  kiid  on  a  }-in.  mortar  bed,  the  joints 
being  sanded.  The  concrete  base  is  a  1:3:6  mix,  the 
bottom  of  the  .slab  being  a  .straight  line  from  the  center 
of  the  roadway  to  each  side  and  having  a  rise  of  3  in. 
from  each  side  to  the  center.  The  top  of  the  finished 
concrete  ba.'^e  is  a  parabolic  curve,  the  concrete  being 
7  in.  thick  at  the  center  and  5  in.  thick  at  the  sides. 
The  finished  pavtment  has  a  5-in.  crown. 
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Equipment  used  in  the  placing  of  the  concrete  foun- 
dation and  edging  consisted  of  two  one-bag  batch  mix- 
ers; three  1-yd.  tructractors;  two  loading  machines, 
and  three  S^-hp.  pumps  for  furnishing  water  from  the 
Bronx  River,  which  parallels  the  drive.  Cement,  sand 
and  crushed  stone  were  delivered  to  the  road  in  6^ -ton 
capacity  motor  trucks.  Due  to  possible  delays  in  ma- 
terials shipments  if  shipped  by  rail,  the  cement  and 
crushed  stone  were  shipped  in  barges,  unloaded  at  the 
dock  at  Hastings-on-Hudson,  and  delivered  to  the  road 
at  an  average  haul  of  eight  miles.  The  sand  for  the 
concrete  was  obtained  about  two  miles  from  the  work 
where  it  was  screened  directly  from  the  pit  into  auto- 
mobile trucks,  having  a  capacity  of  4  cu.yd.,  by  means 
t)f  a  path-digging  loader  equipped  with  a  screening  de- 
vice. The  device  consisted  of  a  screen  attached  to  the 
top  of  the  loading  machine  with  a  power-vibrator  at- 
tachment. In  screening  sand  was  deposited  in  the  truck 
and  overs  were  diverted  into  a  deflector  chute  at  the 
bottom  of  the  screen  and  deposited  alongside  the  trucks. 

After  being  transported  to  the  job,  the  sand  was  stock- 
piled on  the  subgrade  along  one  side  of  the  road  at  in- 
tervals of  10  ft.,  the  crushed  stone  dumped  on  the  other 
side  of  the  road  at  intervals  of  5  ft.,  in  piles  of  about 
4  cu.yd.  each.  The  roadway  was  left  clear  for  the  trans- 
portation of  cement  and  other  m.aterials,  where  neces- 
sary, to  the  mixer.  The  two  concrete  mixers  were  op- 
erated abreast,  one  on  each  side  of  the  road,  the 
concrete  being  placed,  in  one  operation,  for  the 
full  width  of  the  pavement.  Two  loading  machines 
were  used  in  the  handling  of  the  crushed  stone  and 
sand.  The  stone  W'as  elevated  from  the  stone  piles  in 
traveling  buckets  on  the  loading  machines  to  measuring 
bins  having  the  capacity  required  for  a  one-bag  batch, 
and  the  sand  was  handled  in  the  same  manner  by  load- 
ing machines  at  the  sand  piles.  The  three-wheeled 
tructractors  delivered  the  crushed  stone  and  sand  to 
the  loading  skips  of  the  concrete  mixers.  The  tractors 
traveled  up  to  the  sand  loader,  where  the  tractor  opera- 
tor opened  a  bin  and  received  his  charge  of  sand,  and 
then  drove  to  the  stone  loader,  receiving  a  charge  of 
stone,  the  mixture  being  delivered  into  the  mixer  hop- 
per. Under  ordinary  conditions  three  tructractors  were 
used  around  the  mixers,  and  hardly  ever  was  there  any 
appreciable  congestion. 

The  operating  crew  on  concrete  woi'k  consisted  of 
thirty  men  distributed  as  follows :  Two  mixer  operators. 
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two  loader  operators,  three  tructractor  operators,  two 
concrete  rakers,  two  chute  men,  two  spreaders,  two  men 
handling  cement  at  hoppers,  five  men  placing  form.s, 
two  men  placing  grade  pins,  etc.,  and  four  men  deliver- 
ing cement  from  storage  piles  to  the  mixers.  An  aver- 
age rate  of  construction  per  day  of  300  lin.ft.  of  41-ft. 
road  was  maintained.  Expressed  in  other  terms,  this 
is  a  rate  of  260  cu.yd.  of  concrete  per  day. 

The  engineering  and  construction  work  upon  the 
Bronx  Parkway  Drive  was  under  the  supervision  of  Jay 
Downer,  engineer-secretary  of  the  commission.  L.  G. 
Holleran  is  deputy  chief  engineer  and  Chester  A.  Gar- 
field is  field  assistant  engineer  in  charge  of  construction 
contracts.  The  writer  acted  as  resident  engineer  on  the 
construction  of  the  pavement  herein  described.  Leslie 
B.  Farr  was  general  superintendent  for  the  contractor, 
the  Hastings  Pavement  Co. 


FIG.  2.     STOCKPIMXG  PI.AN  .\NP  l..\YOUT  OF 
MECHANICAL  EQUIPMENT 


Dry  Rot  of  Timbers 

As  applied  by  many  persons  any  decay  which  is 
found  in  wood  in  a  comparatively  dry  situation  is  called 
dry  rot.  Thus  loosely  used,  the  term  actually  includes 
all  decay  in  wood,  since  wood  kept  sufficiently  wet  can- 
not decay.  To  the  pathologist  the  term  drj'  rot  means  a 
certain  fungus,  meruUiis  lachnjmans,  which  gains  its 
distinction  from  the  fact  that  it  is  frequently  found 
growing  in  timbers  without  any  apparent  moisture  sup- 
ply. In  reality  it  does  not  grow  without  moisture  and 
is  as  powerless  as  any  other  fungus  to  infect  thoroughly 
dry  wood,  according  to  the  Forest  Products  Laboratory. 
Given  moist  wood  in  which  to  germinate,  it  is  able  to 
make  its  way  a  surprisingly  long  distance  in  dry  tim- 
bers, drawing  the  water  it  needs  from  the  moist  wood 
through  a  conduit  system  of  slender  minutely  porous 
strands.  Wood  in  the  typical  advanced  stage  of  dry  rot 
is  shrunken,  yellow  to  brown  in  coloi',  and  filled  with 
radial  and  longitudinal  shrinkage  cracks,  roughly  form- 
ing cubes.  In  many  instances  these  cracks  are  filled, 
with  a  white  felty  mass,  the  interwoven  strands  of  the 
fungus.  The  decayed  wood  is  so  'brittle  and  friable 
that  it  can  easily  be  crushed  into  powder. 

The  dry  rot  fungus  is  active  in  nearly  eveiy  region 
:>f  this  country,  in  Canada  and  in  Europe.  It  is  de- 
structive to  factory  and  house  timbers  and  to  logs  in 
storage.  Coniferous  or  soft  woods  are  more  commonly 
infected  by  it  than  hardwoods. 
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Report  Constructively  Criticises 
California's  Road  Policy 

More  Substantial  Concrete  Pavement,  Shorter  Life 

Bonds,  Budget  for  Test  Department,  Among 

Auto  Clubs'  Recommendations 

FAILURE  of  paved  highways  in  California  have 
become  frequent  in  the  past  two  years  and  consequent 
criticism  of  state  highway  standards  and  construction 
methods  has  been  so  general  that  the  board  of  directors 
of  the  California  State  Automobile  Association  and  tha 
Automobile  Club  of  Southern  California  decided  to 
institute  an  engineering  and  economic  study  of  all  the 
paved  state  highways  to  determine  their  present  con- 
dition, their  sufficiency  in  width  and  their  adequacy  to 
carrj-  the  ever  increasing  volume  and  weight  of  traffic." 
In  accordance  with  this  announcement,  made  by  the  two 
California  automobile  clubs,  engineers  were  retained 
who  have  just  submitted  the  results  of  studies  extending 
over  a  period  of  six  months,  in  the  form  of  a  compre- 
hensive report.  This  report  is  now  being  printed  and, 
pending  its  appearance,  a  synopsis  of  the  findings  has 
been  prepared  and  signed  by  four  of  the  engineers  who 
took  a  leading  part  in  the  study,  namely,  J.  B.  Lippin- 
cott,  consulting  engineer,  Los  Angeles,  H.  J.  Brunnier, 
consulting  structural  engineer,  San  Francisco,  Charles 
Derleth,  Jr.,  Dean  of  civil  engineering,  University  of 
California,  and  Walter  C.  Howe,  consulting  highway 
engineer,  San  Francisco.  Some  of  the  chief  points  in 
the  findings  are  presented  in  the  following  extracts 
taken  practically  verbatim  from  the  synopsis: 

The  California  Highway  Commission  construction  pro- 
grams of  191.3,  1914  and  1915  are  highly  commendable. 
Cleanness  of  administration  and  absence  of  scandal  have 
been  noticeable.  Wilful  waste  and  extravagance  cannot  be 
charged  and  honesty  of  purpose  is  freely  admitted.  It  has 
been  the  first  object  of  the  present  study  to  be  constructive 
in  criticisms.  Where  road  failures  have  been  found,  an 
attempt  has  been  made  to  determine  the  cause  and  indicate 
possible  remedies  with  a  sincere  desire  to  profit  by  successes 
and  failures. 

Highway  CommUgion  Policy — The  commission  has  lacked 
foresight  and  vision  in  failing  to  carry  out  adequate  and 
sufficient  experimentation,  research  and  investigation  in  a 
broad  and  comprehensive  scale.  It  has  not  taken  advantage 
of  the  few  experiments  it  did  make.  Until  October,  1920, 
the  commission  used  practically  the  same  type  of  construc- 
tion throughout  the  state,  irrespective  of  traffic,  sub-soil 
or  drainage.  Such  a  policy  is  economically  and  structurally 
unsound  and  open  to  grave  criticisms.  Despite  innumerable 
failures  of  4-in.  concrete  road,  the  commission  has  continued 
to  build  roads  of  this  section  in  numerous  instances  under 
practically  the  .same  conditions  and  upon  heavy  sub-soils  of 
questionable  and  uncertain  character. 

Through  a  headquarters  policy  which  must  be  classed  as 
most  narrow  and  shortsighted,  the  responsibility  of  the  divi- 
sion engineer  hag  been  so  circumscribed  that  at  times  his 
work  has  resolved  itself  into  mere  routine.  This  robs  the 
division  of  its  individuality,  kills  the  initiative  of  the  divi- 
sion  engineer  and   affects   the   entre   division   organization. 

Present  Condition  of  the  State  Highways — In  southern 
California  field  inspections  indicate  as  high  as  .30  per 
cent  of  the  concrete  pavement  in  poor  condition,  requiring 
reconstruction  now  or  at  an  early  date.  An  additional  19.3 
F>er  cent  i.s  in  only  fair  condition,  serious  failure  having 
already  begun.  This  leaves  only  one  half  the  pavement  in 
this  section  in  what  might  be  termed  good  condition.  In 
general,  inspections  in  the  southern  part  of  the  state  have 
indicated  higher  percentages  of  failure  than  in  the  northern 
portion  where  the  failure  area  is  17.7  per  cent  and  pave- 
ments in  fair  condition  aggregate  20  pnr  cent,  leaving  62.3 
per  cent  of  these  pavements  in  good  condition.     Pavement 


failures  are  closely  related  to  soil  conditions.  In  the  South 
70  per  cent  of  the  failures  have  occurred  on  adobe  sub- 
soils; on  sand,  gravel  or  decomposed  granite,  from  70  to  7.5 
per  cent  of  the  concrete  roads  are  in  good  condition. 

Recommended  Types  of  Construction — It  has  been  stated 
by  the  chairman  of  the  highway  commission  that  "The 
concensus  of  opinion  of  our  engineers  is  that  the  reinforcing 
of  the  concrete  highway  is  equivalent  to  thickening  it  at 
least  2  in."  Tests  show  that  a  6-in.  plain  concrete  slab  has 
a  greater  traffic  capacity  than  5-in.  sections  reinforced  as 
proposed.  Therefore,  this  statement  has  little  foundation  in 
fact.  A  5-in.  concrete  slab  is  not  thick  enough  to  meet 
heavy  traffic  requirements.  A  study  of  maintenance  charges 
and  reconstruction  costs  during  the  past  seven  years  leads 
to  the  inevitable  conclusion  that  it  is  more  economical  to 
build    thicker   and   more    substantial    pavements. 

For  trunk  roads  an  average  pavement  thickness  not  less 
than  6  to  8  in.  is  recommended,  dependent  upon  sub-grade 
drainage  and  traffic  requirements.  Where  the  sub-soil  is 
treacherous  and  yielding,  the  pavement  requires  an  amount 
of  reinforcement  proportional  to  the  foundation  difficulties 
to  be  overcome. 

It  is  recommended  that  clays  and  adobes  be  adulterated 
by  rolling  into  them  such  materials  as  sand,  gravel  or 
broken  stone.  Everything  should  be  done  that  will  tend  to 
limit  the  tendency  for  change  in  adobe  volume  with  change 
in  moisture  content.  The  shoulders  should  be  not  less  than 
3  ft.  in  width  wherever  the  clay  or  adobe  is  questionable. 

Greater  width  of  permanent  paved  roadway  is  of  extreme 
importance.  Fifteen-foot  pavements  without  shoulders  are 
unsatisfactory  and  dangerous.  The  width  of  all  double- 
track  highways  should  never  be  less  than  18  ft.  on  tan- 
gents and  should  be  widened  on  curves  and  grades.  Future 
traffic  demands  a  minimum  width  of  20  ft.  on  important 
roads  and  near  cities,  or,  wherever  traffic  is  heavily  con- 
gested, the  width  should  be  not  less  than  24  ft. 

Traffic  and' Traffic  Laws — During  the  past  four  months 
2,000  trucks  were  weighed  as  they  passed  over  state  high- 
ways; 256  of  these  were  found  to  be  overloaded,  in  some 
instances  as  much  as  100  per  cent.  Five  hundred  trucks  gave 
rear-wheel  loadings  ranging  from  4,275  lb.  for  1-ton  trucks 
to  11,280  lb.  for  5-ton  trucks.  The  California  law  provides 
a  maximum  weight  of  800  lb.  per  inch  width  of  tire  in  con- 
tact with  the  road.  By  actual  measurement  on  500  trucks 
the  average  load  per  inch  width  of  tire  on  one  rear  wheel 
ranged  from  831  lb.  on  IJ-ton  trucks  to  1,090  lb.  on  5-ton 
trucks.  The  maximum  load  per  inch  width  measured  was 
1,840  lb.  More  important  than  limiting  the  maximum  load 
per  inch  width  of  tire  is  the  need  for  limiting  the  maximum 
load  put  on  any  one  wheel.  The  maximum  load  usually 
found  on  rear  wheels  of  3J-ton  and  4-ton  trucks  is  approxi- 
mately 10,000  lb.  The  speed  averaged  18.4  mi.  per  hour  for 
1-ton  to  13  mi.  per  hour  for  6-ton  trucks. 

California  has  completely  neglected  to  enforce  the  laws 
relative  to  overloading  the  pavement  slabs.  There  must  be 
co-operation  between  truck  dealers,  truck  operators  and  the 
state  authorities  in  the  enforcement  of  proper  traffic  laws. 
California  should  adopt  a  uniform  motor  vehicle  law. 

Research  and  Investigations — In  work  of  the  magnitude 
of  the  California  highway  program  sufficient  funds  should 
be  set  aside  for  the  continuous  study  of  special  problems. 
Some  of  these  are  (1)  pressure  capacity  of  sub-soils,  tests 
of  heavy  clays  and  adobes,  drainage  and  alkali,  (2)  tests 
on  full-sized  pavement  to  determine  the  relative  advantages 
of  reinforcement  vs.  greater  thickness  of  slab  and  varying 
richness  of  mix,  as  well  as  a  study  of  different  types  of 
reinforcement,  (3)  traffic  studies  to  determine  the  effects  of 
impact,  roughness  of  pavement  surface,  design  of  trucks,  etc. 

Public  Opinion — Public  opinion  in  California  demands 
more  permanent  types  of  construction,  rather  than  mileage 
of  highway.  Public  will  not  continue  to  support  frail  con- 
struction with  long  life  bonds. 

Conclusion — It  is  not  intended  that  this  report  should  con- 
vey the  impression  that  the  committee  is  opposed  to  th* 
conatruction  of  concrete  highways.  The  contrary  is  true. 
The  committee  bolicNTS  that  the  most  satisfactory  type  of 
pavement  to  stand  heavy  traffic  conditions  i.i  an  adc(|uately 
and  properly  built  concrete  slab.     The  California   Highway 
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Commission,  while  perhaps  not  legally  and  technically 
responsible  for  some  of  the  conditions  described  in  the  report 
is,  nevertheless,  the  state's  authority  having  general  super- 
vision over  the  highway  program.  The  commission  and  its 
engineering  staff  must  take  responsibility  for  the  present 
highway  situation. 

Judging  from  past  experience,  all  future  work  should  be 
subject  at  intervals  to  careful  inspection  and  review  by 
competent  representatives  of  the  people. 


Kansas  Highway  Bridge  Conditions 

Concrete  Much  Used — Cement  Prices  and  Deliveries 

Troublesome — Roadway  Widths — Many 

Twenty -Ton  Vehicles 

REPORTING  to  the  Kansas  Engineering  Society  at 
.  its  meeting  held  Dec.  16,  1920,  the  bridge  commit- 
tee of  the  society  (F.  W.  Epps,  chairman,  L.  P.  Scott 
and  R.  V.  Leeson)  reviewed  the  present  problems  and 
conditions  of  highway  bridge  construction  in  the  state, 
pointing  out  some  significant  tendencies.  It  laid 
.emphasis  on  roadway  widths  and  load  capacities,  factors 
which  are  proving  a  puzzle  in  all  parts  of  the  country, 
and  also  referred  to  commercial  difficulties  which  now 
hamper  the  construction  of  concrete  bridges.  The 
average  cost  of  concrete  in  bridge  construction  during 
the  past  year  is  set  at  $30.69  per  cu.yd.  The  report 
follows,  slightly  condensed: 

Twenty  years  ago  the  popular  type  of  bridge  in  Kansas 
was  the  steel  truss  span  supported  on  either  masonry  or 
concrete  abutments.  In  many  cases  these  bridges  have  been 
neglected  and  allowed  to  rust  out  at  vital  points  until  they 
have  failed  under  the  modern  loads  which  pase  over  them. 

With  the  development  of  the  cement  industry,  the  price 
of  cement  has  been  lowered  and  the  quality  improved,  until 
some  five  years  ago,  when  the  concrete  structures  were 
cheaper  and  far  better  than  the  steel  ones.  This  period 
of  cheap  concrete  bridges  taught  the  public  the  advantages 
of  this  type  of  structure  and  they  are  now  unwilling  to  go 
back  to  the  old  types.  At  present  the  concrete  bridge  work 
is  being  hindered  by  the  fact  that  it  is  very  difficult  for 
the  contractor  to  get  his  cement  at  a  reasonable  price  and 
get  delivery  within  a  reasonable  time.  One  instance  is 
recorded  where  a  contractor  was  unable  to  get  cement  from 
the  local  dealer,  so  he  hauled  it  from  the  plant  45  miles 
away  in  his  trucks.  When  his  bill  was  presented  it  included 
the  freight  to  the  job  and  the  local  dealer's  profit. 

Many  types  of  bridges  are  used  in  Kansas,  but  by  far  the 
most  common  is  the  concrete  slab  or  T-girder  span,  as 
determined  by  the  length  required.  In  some  counties  steel 
spans  have  been  used  for  the  longer  bridges,  but  always 
with  a  concrete  floor.  Other  counties  are  more  progressive 
and  use  the  higher  types,  such  as  the  through  girder  or  the 
arch. 

Minimum  Roadway  Widths  Recommended 

More  trouble  is  experienced  in  Kansas  with  the  proper 
regulation  of  clear  roadways  of  bridges  than  with  any  other 
feature  of  bridge  design.  The  law  places  a  lower  limit  on 
the  width  of  roadway  but  does  not  attempt  to  set  any 
standards  for  the  different  classes  of  bridges.  Section  9, 
Chapter  80,  Session  Laws  of  1917  states  that  bridges  must 
have  a  clear  roadway  of  at  least  16  ft.,  and  culverts  20  ft. 
The  bridge  specifications  of  the  state  highway  commissioTi 
for  1917  recommended  roadways  as  follows:  For  bridges 
18  ft.  and  for  culverts  24  ft.  This  has  been  supplemented 
by  the  requirement  made  on  federal-aid  roads,  that  bridges 
must  have  a  width  2  ft.  greater  than  the  width  of  pavement 
on  the  road,  which  generally  gives  a  20-ft.  clear  roadway, 
and  that  culverts  must  have  a  roadway  equal  to  the  distance 
between  the  shoulders  of  the  road. 

While  one  would  suppose  that  the  Western  counties  would 
be  the  ones  to  call  for  narrower  roadways,  as  their  traffic 
is  lighter  and  the  need  for  economy  greater,  just  the  reverse 
is 'true,  and  the  counties  that  object  most  strongly  to  doing 


more  than  complying  with  the  law  are  located  in  the  east- 
ern part  of  the  state. 

Your  committee  wishes  to  go  on  record  at  this  point  as 
recommending  the  use  of  the  following  roadways:  On  town- 
ship roads,  bridges,  18  ft.  standard  but  never  less  than  16 
ft;  culverts,  24  ft.  standard  but  never  less  than  20  ft.  On 
county,  roads,  bridges,  20  ft.  standard  but  never  less  than 
18  ft.;  on  culverts,  28  ft.  standard  but  never  less  than  24  ft. 

In  highway  loadings  the  same  trouble  is  experienced  as 
in  railway  loadings.  The  loads  are  constantly  increasing 
and  old  structures  are  becoming  obsolete  and  too  light  for 
the  modern  trucks.  This  is  shown  on  railroad  work  by  the 
numerous  replacements  which  are  made  by  the  larger  rail- 
roads, many  of  which  are  made  on  bridges  that  are  appar- 
ently in  good  condition  although  they  are  not  heavy  enough 
to  carry  the  modern  loads.  Our  truck  loads  are  increasing 
as  rapidly  as  railroad  loads,  and  at  present  we  find  that 
there  are  in  the  neighborhood  of  30  tractors  in  Kansas 
which  have  a  capacity  of  20  tons,  which  is  the  loading  speci- 
fied by  the  state  highway  commisssion  for  designing  bridges 
in  the  state.  This  would  indicate  that  it  would  only  be  a 
matter  of  time  before  the  present  bridges  will  be  depending 
on  their  factor  of  safety  to  carry  the  load,  and  new  bridges 
will  have  to  be  designed  for  a  heavier  loading. 

Strange  circumstances  are  often  encountered  at  bridge 
lettings,  such  as  at  recent  letting  in  one  of  the  northern 
counties  where  about  $70,000  worth  of  work  was  advertised. 
After  contemplated  the  bids,  which  were  below  the  esti- 
mate on  all  bridges,  the  commissioners  rejected  all  bids 
without  any  explanation  to  the  five  contractors  bidding  on 
the  work.  It  is  also  interesting  to  note  that  this  county 
has  not  let  a  bridge  contract  for  three  years. 

The  total  amount  of  bridge  work  approved  by  the  state 
highway  commission  up  to  Dec.  1,  1920,  was  $2,301,981.05. 
while  the  total  amount  of  bridge  work  approved  since  the 
commission  started  has  been  $4,475,178.91.  The  average  ' 
cost  of  concrete  bridges  in  Kansas  during  the  past  year 
is  $30.69  per  cubic  yard.  This  price  covers  culverts  as  well 
as  larger  bridges. 

Teakettles  Better  than  Coifee  Pots  for 
Asphalting  Pavement  Cracks 

ALTHOUGH  coffee  pots  are  used  as  vessels  from  which 
.ZVto  pour  asphalt  into  highway  pavement  cracks, 
the  California  highway  commission  has  found  that  tea- 
kettles with  a  long  and  well-curved  spout  are  superior 
for  this  purpose.  The  stream  poured  from  a  coffeepot, 
being  an  overflow,  cannot  be  directed  into  a  narrow 
crack  accurately  and  is  likely  to  be  sprayed  over  the 
pavement  by  the  wind.  The  long  spout  of  the  teakettle, 
on  the  other  hand,  delivers  a  stream  from  an  orifice 
under  pressure ;  the  stream  is  round,  or  nearly  so, 
holds  together  well  in  a  wind  and  can  easily  be  directed 
to  the  exact  spot  required.  The  curved  spout  of  the 
teakettle  also  prevents  drippings  from  running  down 
the  sides  of  the  vessel  and  with  a  little  care  in  filling  it 
at  the  oil  heater,  its  handle  and  entire  outer  surface 
can  easily  be  kept  clean  throughout  the  job.  Small 
sprinkling  pots,  with  the  perforated  tip  removed,  have 
also  been  tried,  but  are  not  considered  as  good  as  tea- 
kettles. 

Stabilizing  Softened  Water 

The  latest  step  toward  stabilizing  a  lime-softened 
Vv'ater  is  the  use  of  home-made  phosphoric  acid  to 
produce  a  fully  carbonated  water  free  from  any  residual 
causticity.  Laboratory  experiments  to  effect  this  result 
have  been  under  way  many  years  and  many  chemicals 
have  been  tried  both  at  Columbus  and  elsewhere.  C.  P. 
Hoover  (p.  81)  has  now  gone  far  enough  to  use  the 
whole  Columbus  plant  in  an  experiment  with  phosphoric 
acid. 
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Snow  Survey  for  Water  Power 
From  Spokane  River 

Forecasts  of  Run-Off  From  Snow  Fields  Will  Aid 

Economic  Operation  of  Four  Plants  and 

Conserve  Water  Supply 

A  SYSTEM  of  annual  snow  surveys  on  the  Spokane 
River  watershed  above  Coeur  d'Alene  Lake,  in 
Idaho,  is  to  be  inaugurated  by  the  Washington  Power 
Co.  in  order  to  secure  data  from  which  forecasts  of 
the  probable  spring  run-off  may  be  secured,  thus  in- 
creasing materially  the  efficiency  of  operation  and 
preventing  unnecessary  waste  of  water.  The  accom- 
panying map  shows  the  area  to  be  covered  and  also 
the  four  hydro-electric  plants  on  the  Spokane  River 
which  are  owned  and  operated  by  the  company  and 
which    use   the   water    stored    in    Coeur    d'Alene    Lake. 


WASHINGTON 
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SNOW  SURVEY  COURSES  ABOVE  COEUR  D'ALEXE  LAKE 

These  plants  have  a  total  normal  rating  of  93,050  kw. : 
Post  Falls  Island,  11,250  kw.;  Spokane,  Monroe  St., 
8,800  kw.;  Long  Lake,  52,500  kw.;  Little  Falls,  20,500 
kw.  The  first  of  these  is  in  Idaho,  where  the  lake 
and  the  watershed  to  be  surveyed  are  located. 

The  snow  surveys  will  be  made  at  the  close  of  winter 
and  before  melting  begins,  in  order  to  ascertain  the 
amount  of  water  in  storage  in  the  form  of  snow  on 
the  watershed.  No  attempt  will  be  made  to  ascertain 
absolute  quantities  in  storage,  but  it  is  believed  that 
the  relative  amounts  from  year  to  year  can  be  secured. 
The  methods  used  will  be  essentially  those  adopted  on 
the  Lake  Tahoe  Basin,  as  developed  by  Prof.  J.  E. 
Church,  Jr.,  of  the  University  of  Nevada  (see  Engineer- 
ing News,  May  29,  1913,  p.  110;  Engineering  Record, 
April  17,  1915,  p.  494;  and  Engineering  News-Record, 
Oct.  23,  1919,  p.  766). 

Snow  courses  are  selected  at  certain  index  points 
where  the  wind  effect  is  minimized  by  topography  or 
timber,  these  courses  being  indicated  on  the  map.  In 
the  spring  the  snow  is  sampled  and  its  water  content 
measured  at  about  50  points  on  each  course,  the  average 
being  taken  to  represent  the  water  in  storage  at  that 
station.  The  run-off  from  each  major  portion  of  the 
drainage  area  i.s  measured  and  compared  with  the 
amount  of  water  in  snow  storage  previously  deter- 
mined. In  this  manner  it  i.s  hoped  to  develop  a  relation 
between  the  total  spring  run-off  and  the  water  previ- 
ously held  in  snow  storage  at  the  index  stations  from 
year  to  year. 

The  problem  is  complicated  by  many  factor.'',  includ- 
ing spring  rains,  rapidity  of  melting,  winter  thaws  or 
Chinook  winds  prior  to  the  effectual  spring  run-off. 
In  order  to  secure  data  from  which  allowances  for  these 


factors  can  be  made,  two  climatalogical  stations  are 
being  installed  in  addition  to  those  maintained  by  the 
U.  S.  Weather  Bureau.  At  these  stations  tempera- 
tures, atmospheric  pressures  and  precipitation  of  rain 
and  snow  will  be  noted  continuously,  besides  which  a 
certain  amount  of  snow  sampling  will  be  carried  on. 
Elevations  on  the  area  to  be  covered  by  the  snow 
surveys  vary  from  2,120  ft.  at  the  lake  to  more  than 
7,000  ft.  on  the  eastern  divide.  The  present  plans 
contemplate  the  use  of  seven  or  eight  well-distributed 
snow  courses  at  elevations  of  from  3,000  to  6,000  ft., 
but  it  is  hoped  that  this  number  can  be  reduced  to 
four  stations  after  the  characteristics  of  the  area  have 
been  studied  for  a  few  seasons. 

Each  of  the  four  power  plants  noted  above  uses  water 
stored  in  Coeur  d'Alene  Lake,  the  controlling  works 
being  located  at  Post  Falls,  nine  miles  below  the  lake 
outlet.  At  this  point  the  river  is  in  three  channels, 
on  the  middle  of  which  the  power  house  is  located.  To 
control  the  lake  level  the  north  channel  has  two  bear- 
trap  dams  each  53  ft.  in  length  operating  between  El. 
2,116.5  and  El.  2,126.5;  also  seven  21-ft.  openings  and 
one  12-ft.  opening  controlled  by  Taintor  gates  above 
El.  2,116.5.  In  the  south  channel  there  is  a  dam  with 
sLx  gates  each  6  ft.  wide  by  13  ft.  high,  with  sills  at 
El.  2,108.6.  The  extreme  range  of  water  level  in  the 
lake  is  17.6  ft.,  from  El.  2,120  to  2,137.6,  as  deter- 
mined from  records  covering  29  years,  and  the  company 
has  secured  by  purchase  and  condemnation  the  right 
to  hold  water  on  all  lands  above  Post  Falls  to  El. 
2,126.5.  The  natural  rise  of  the  lake  has  reached  or 
exceeded  that  elevation  in  all  years  of  record  except 
1905. 

For  control  of  the  lake  level  above  El.  2.126.5,  all 
the  gates  at  Post  Falls  are  opened  wide  and  the  bear- 
trap  dam  is  lowered  in  advance  of  the  spring  rise. 
After  the  natural  spring  flood  peak  has  passed  and  the 
lake  level  has  receded  to  El.  2,126.5,  the  bear-trap 
dam  is  raised  and  the  lake  level  is  held  to  that  eleva- 
tion by  manipulation  of  the  Taintor  and  other  gates 
until  the  inflow  has  fallen  to  that  required  for  power 
and  irrigation.  When  this  condition  is  reached  all 
gates  are  closed  and  all  water  is  passed  through  the 
Post  Falls  turbines  and  is  used  by  the  other  plants 
in  succession. 

Snow  survey  work  will  be  initiated  under  the  direc- 
tion of  John  C.  Stevens,  consulting  engineer,  Portland, 
Ore.,  and  will  be  in  immediate  charge  of  J.  B.  Fi.sken, 
consulting  engineer  for  the  Washington  Water  Power 
Co.  Whether  it  will  be  continued  as  a  permanent  insti- 
tution will  depend  upon  the  results  secured  during  the 
first  few  years. 


New  District  for  Alaskan  Forest  Reserves 

Alaska  has  been  designated  by  Secretary  Meredith  of 
the  Department  of  Agriculture  a.s  a  new  national  forest 
district  and  Charles  II.  Flory  has  been  appointed  district 
forester  with  headquarters  at  Juneau. 

The  two  national  forests  in  Alaska — Tongass  in  the 
southeastern  section  and  Chugach  in  the  Prince  William 
Sound  country — have  previously  been  under  the  super- 
vision of  the  Forest  Service  oflice  in  Portland,  Ore.  The 
change  to  a  local  administration  has  become  necessary, 
it  is  announced,  in  order  to  handle  efficiently  the  prod- 
ucts of  these  national  forests,  which  are  increasing  in 
importance. 
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Subgrade  Support  in  Pavement  Design 

Corners  Are  Danger  Points  in  Paved  Roads — Capillary  Seepage  Destroys  Supporting  Power  of  Subsoils- 
Tentative  Slab  Formula  Proposed 

By  Clifford  Older 

Chief  Ensineei',  Division  of  Highways,   Illinois  Department 
of  Public  Works,  Springfield,  111. 


DIAGRAM    ILLUSTRATING 
THEORY     OF     PAVEJIEXT 
DESIGN    TO    RESIST    COR- 
NER FAILURES 


REGARDLESS  of  the  supporting  capacity  of  the  sub- 
.  grade,  the  weak  points  of  rigid  slab  pavements  are 
the  corners  formed  by  the  intersection  of  cracks  and 
joints  with  each  other  and  with  the  edges  of  the  pave- 
ment. On  the  truck  traffic  roads  of  Illinois  many  broken 
corners  have  been  observed  in  all  types  of  rigid  pave- 
ments, and  only  in  a  single  instance  has  a  traffic  break 
been  observed  that  was  not  readily  traceable  to  the 
piecemeal  breaking  down  of  corners  or  narrow  strips 
formed  by  longitudinal  cracks  making  acute  angles  with 
the  edge  of  the  slab.  The 
exception  was  an  asphalt 
top  on  a  1-3-5-concrete  base 

4  in.  thick  at  the  sides  and 

5  in.   thick  at   the   center 
which     broke     into     small 
pieces    under    excessive 
truck   loads.    An   examina- 
tion   of    the    base    showed 
that  the  transverse  strength  of  the  base  had  been  ex-  ' 
ceeded  not  merely  at  corners  but  also  at  the  edges  and 
near  the  center  of  large  slabs.     No  concrete  slab  or 
base  6  in.  or  more  in  thickness  has  broken  except  at 
corners. 

Until  it  is  possible  to  control  completely  the  cracking 
of  rigid  slabs  it  seems  obvious  that  the  entire  slab  must 
be  designed  to  carry  the  imposed  loads  at  the  weak- 
points — the  corners. 

Subgrade  support  of  corners. — Preliminary  investiga- 
tion by  the  Illinois  Highway  Department  confirms  the 
findings  of  the  U.  S.  Office  of  Public  Roads  that  the 
supporting  capacity  of  clay  soils  is  greatly  decreased 
as  the  percentage  of  moisture  increases.  Further  in- 
vestigations have  developed  the  following  data: 

(1)  Illinois'  corn-belt  clay  soil  rapidly  absorbs  suffi- 
cient moisture  to  render  its  supporting  capacity  near 
the  surface  almost  nil. 

(2)  Under  the  center  of  an  18-ft.  concrete  slab  one 
month  old,  laid  on  a  subgrade  on  which  no  rain  had 
fallen  for  six  weeks,  the  subgrade  soil  was  found  to 
contain  about  17  per  cent  moisture  after  a  two  days' 
drizzling  rain. 

(3)  The  subgrade  under  pavements  laid  on  both  cut 
and  fill  sections  with  6-ft.  earth  shoulders,  but  without 
tile  drains,  appeared  practically  saturated  when  investi- 
gated three  or  more  days  after  the  beginning  of  a  rainy 
period. 

(4)  A  very  narrow  crack  will  permit  the  passage  of 
large  volumes  of  water  to  the  subgrade.  The  practical 
saturation  of  the  subgrade  soil  for  several  feet  each 
side  of  a  narrow  crack  is  but  a  matter  of  a  few  hours' 
time  during  a  period  of  continuous  rain  or  melting  snow. 

(5)  The  repeated  passage  of  heavy  .vheel  loads  over 
corners,  even  when  such  corners  are  supported  by  com- 
paratively dry  clay  subgrades,  causes,  within  certain 
limits,  a  progressive  depression  of  the  soil  under  the 
corners. 

These   investigations,   although   not   as  yet    extended 


enough  to  be  conclusive,  indicate  strongly  that  it  may 
be  difficult,  if  not  economically  impracticable,  by  any 
system  of  drainage,  combined  possibly  with  a  water 
proofing  of  the  subgrade,  to  maintain  a  clay  subgrade 
dry  enough  to  afford  any  reliable  support  to  the  corners. 
Method  of  Design. — In  developing  a  tentative  method 
of  design  the  following  assumptions  are  made: 

(1)  As  corners  are  obviously  weaker  than  other  por- 
tions of  the  slab  only  the  corners  need  be  considered. 

(2)  Until  erratic  cracking  can  be  controlled  it  is 
necessary  to  build  all  portions  of  the  slab  on  the  basis 
of  corner  strength. 

(3)  Considerations  of  economy  pi-ohibit  the  use  of 
reinforcing  steel  as  a  srength  factor.  Many  calcula- 
tions have  been  made  by  the  Illinois  department  in  an 
attempt  to  find  an  economical  design  of  reinforcement. 

(4)  Until  conclusive  observations  of  the  dependable 
supporting  capacity  of  subgrade  soils  can  be  made, 
taking  into  account  the  possible  control  of  the  moisture 
content,  support  of  corners  by  the  subgrade  should  be 
practically  neglected. 

(5)  When  bituminous  filled  expansion  joints  are 
omitted,  and  frequent  dividing  planes  with  dowel  pins 


CORNER   FAILURE,  CONCRETE   PAVEJIEXT 

or  tongue  and  groove  joints  are  used,  so  that  erratic 
transverse  cracks  may  not  be  expected  to  open  materially, 
a  wheel  load  placed  on  one  side  of  a  joint  or  crack  near 
a  corner  may  be  considered  as  divided  equally  between 
the  adjacent  corners  or  slabs.  (It  is  suggested  that 
contraction  joints  be  formed  by  galvanized  or  painted 
corrugated  sheet  metal  or  metal  sheets  so  bent  as  to 
provide  tongue  and  groove  joints.  1 

(6)  When  bituminous  filled  expansion  joints  are  used 
or  when  frequent  contraction  joints  are  not  used,  thus 
increasing  the  probability  of  the  wide  separation  of 
occasional  cracks,  the  entire  maximum  wheel  load  should 
be  considered  as  supported  by  one  corner. 

(7)  The  effect  of  impact  on  a  rigid  slab  constructed 
strictly  in  accordance  with  rigid  'specifications  as  to 
surface  smoothness  may  be  considered  as  offset  by  sub- 
grade  support.  The  improbability  of  the  maximum 
wheel  load  ever  being  applied  at  the  point  causing 
maximum    moment    provides    an    additional    factor    of 
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TWO  OTHER  EXAilPLES  OF  CORNER  FAILURES  OF  CONCBETa  PAVEMENTS  IN  ILLINOIS 


safety.  (Observation  of  the  pointer  of  an  Ames  dial  set 
to  measure  the  deflection  of  corners  failed  to  show 
visible  vibration  during  the  close  passage  of  moving 
truck  wheels.  These  tests  were  made  on  a  federal  aid 
section  of  concrete  road  constructed  by  contract  with 
no  attempt  to  secure  unusual  smoothness.  It  is  possible, 
although  not  probable,  that  impact  vibration,  too  rapid 
to  be  detected  by  ordinary  means,  may  have  been 
present.) 

(8)    The    necessity    for    designing    for   tensile   fiber 
stress  only  need  be  considered. 

In   Fig.   1   W  =  maximum  wheel  load,   one-half  of 
which  is  to  be  considered  as  applied  at  C. 

X       =  the  distance  from  the  load  to  the  critical 
section  equal  the  moment  arm. 
2x  =  the  critical  section  located  on  a  line 
making  an  angle  of  45  deg,  with  edges  of 
slab. 
::^  the  allowable  tensile  stress  of  the  material 
forming  the  upper  surface  of  the  transverse 
strength  element  of  the  slab. 
=  the  depth  of  the  slab. 

---'  the  moment  of  inertia  of  a  cross  section  of 

2xd' 


AB 


M 


slab  at  the  critical  section  = 
bending  moment 


12 


Substituting  these  values   in  the  formula  S  = 


this  formula  reduces  to  S 


1.5H 


-  or  d 


Assuming  the  whole  load  carried  by  one  comer  only, 


nI^ 


3W 


this  formula  would  become,  S  =  -jt  or  d 


^^ 


m 
d^  "' "  -  \|s  ■ 

It  is  to  be  noted  that  at  right  angled  corners  the 
critical  section  may  be  at  any  distance  from  the  loaded 
point.  In  practice  the  subgrade  under  the  corners  of 
a  heavy  double  line  traffic  slab  will  be  depressed  more 
than  elsewhere,  leaving  the  subgrade  support  some  dis- 
tance back. 

Perhaps  it  would  be  safer  to  consider  the  entire  wheel 
load  as  carried  by  one  corner,  although  the  few  experi- 
ments so  far  made  in  Illinois  show  equal  deflections  of 
adjacent  corners  when  such  corners  are  formed  by 
narrow  cracks  or  dowelled  dividing  planes,  the  load 
being  imposed  upon  one  comer  only. 

If  one  comer  only  is  considered  as  carrying  the  whole 
load,  then  the  above  formula  is  undoubtedly  on  the  safe 
side  if  the  pavement  is  built  with  a  sufficiently  smooth 
surface  to  reduce  impact  to  a  negligible  quantity. 


The  accompanying  views  show  comer  breaks  in  a 
pavement  6  in.  thick  at  the  sides,  and  8  in.  thick  at  the 
center,  composed  1:2:3'  wet  mix  concrete,  with  a  roller 
and  belt  finish.  No  expansion  joints  were  used ;  header 
boards  provided  dividing  planes  at  the  end  of  each 
day's  work.  The  breaks  were  all  at  corners  formed  by 
rather  wide  cracks,  and  were  definitely  known  to  have 
been  caused  by  certain  trucks   hauling  crushed  stone. 

In  accordance  with  the  above  formula  and  assuming 
no  subgrade  support  or  mutual  support  of  adjacent 
corners,  the  fiber  stress  in  the  concrete  would  figure 
about  750  lb.  per  square  inch.  The  actual  stress  de- 
veloped at  the  right  angled  corners  was  no  doubt  less 
than  this  as  it  would  have  been  impossible  for  the  en- 
tire wheel  load  to  come  upon  the  extreme  corner.  The 
modulus  of  rupture  of  the  concrete  was  not  known,  but 
probably  was  between  500  and  600  lb.  per  square  inch. 

Only  twelve  corners  were  broken  out  of  several  hun- 
dred which  existed  in  the  length  of  road  used  by  these 
trucks.  The  fact  that  all  corners  were  not  broken  was 
probably  due  to  partial  subgrade  support  and  to  partial 
mutual  support  of  adjacent  corners,  but  largely  to  the 
fact  that  the  loaded  trucks  traveled  close  to  the  edge  of 
the  18  ft.  slab  only  when  passing  empty  trucks  going 
in  the  opposite  direction.  There  was  no  traffic  on  the 
road  aside  from  the  stone  trucks.  The  loading  of  the 
comers,  therefore,  occurred  only  at  infrequent  intervals 
when  trucks  passed.at  cracks  or  joints.  A  total  of  about 
1,500  loads  was  hauled.  This  in.stance  would  seem  to 
afford  a  rough  check  on  the  formula. 

Further  Research  Planned. — Further  investigation  of 
slab  deflections  and  stresses;  the  eff'ect  of  mix,  type  of 
wearing  surface,  etc.,  on  modulus  of  rupture;  the  sup- 
porting capacity  of  soils  with  varying  moisture  content ; 
the  variation  of  the  moisture  content  and  supporting 
capacity  of  such  soils  under  pavement  slabs  at  different 
seasons  and  with  different  types  of  drainage  systems; 
the  compression  of  soils  under  repeated  loads;  the  pos- 
sibility of  largely  controlling  the  location  of  longitudinal 
and  transverse  cracks  by  sheet  metal  divisions;  the 
mutual  support  of  adjacent  slabs  afforded  by  friction 
of  the  rough  surfaces  at  cracks;  the  mutual  support  of 
adjacent  slabs  which  may  be  secured  by  artificial  means 
at  dividing  planes,  and  other  items  aff'ecting  the  trans- 
verse supporting  capacity  of  pavement  slabs,  is  being 
carried  on  in  connection  with  a  two-mile  test  road  being 
constructed  by  the  Illinois  Highway  Department  and  at 
favorable  points  on  old  pavements. 

The  test  road  was  designed  to  determine  as  far  as 
possible  the  load  supporting  capacity  of  various  types 
of  pavements,  laid  on  a  uniform  subgrade  as  affected  by 
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thickness  and  other  elements  governing  transverse 
strength. 

Great  care  was  used  in  selecting  the  site  in  order 
that  uniform  subgrade,  alignment  and  grade  conditions 
might  prevail.  The  road  will  be  closed  to  public  traffic 
until  the  test  is  complete.  Upon  the  completion  and  the 
curing  of  the  pavement  the  road  will  be  subjected  to  an 
artificial  truck  traffic,  gradually  increasing  in  weight 
until  the  legal  load  limit  of  Illinois  has  been  exceeded 
by  about  50  per  cent. 

Four  principal  types  of  pavement  are  used :  macadam 
base  with  brick  an^  bituminous  concrete  wearing  sur- 
faces, concrete  base  with  bituminous  top,  concrete  base 
with  monolithic  and  soft  filler  brick  top,  and  one  course 
concrete.  Generally  each  test  section  is  200  ft.  long. 
The  series  of  sections  for  each  type  begins  with  a 
thickness  roughly  estimated  as  equivalent  to  4  in.  of 
concrete  and  increases  to  the  approximate  equivalent  of 
9  in.  of  concrete. 

The  behavior  of  the  subgrade  before  and  during  load- 
ing will  be  observed  by  means  of  pressure  cells  secured 
from  the  United  States  Office  of  Public  Roads,  and  by 
means  of  special  observation  devices  consisting  essen- 
tially of  sections  of  iron  pipe  set  in  the  slab,  protected 
at  the  top  by  removable  plugs  and  containing  a  loose 
brass  disk  in  contact  with  the  subgrade.  By  means  of 
an  inner  pipe  this  disk  is  forced  down  when  the  pave- 
ment deflects  under  load  and  remains  in  contact  with 
the  subgrade  as  the  slab  recovers.  Thus  a  means  is 
provided  to  observe,  with  an  Ames  dial,  the  permanent 
or  temporary  depression  of  the  subgrade.  The  sup- 
porting capacity  of  the  subgrade  may  also  be  observed 
at  any  time  by  loading  the  disk.  By  removing  the  disk 
moisture  samples  may  be  obtained. 

A  descriptive  bulletin  is  being  prepared  which  will 
give  in  detail  the  design  of  the  various  sections,  methods 
and  control  of  construction,  description  and  use  of 
special  apparatus,  observations  under  way  and  contem- 
plated, plan  of  loading,  etc.  It  is  expected  that  the 
loading  will  be  started  in  July  or  August,  1921.  It  is 
hoped  that  when  completed  the  above  briefly  described 
investigations  may  aid  materially  in  determining  a 
rational  method  for  the  design  of  rigid  slabs.  In  the 
meantime  the  foregoing  provisional  method  of  design 
is  suggested  for  use. 

Typhoid  and  Some  Other  Death  Rates  in  1919 

Deaths  from  typhoid  fever  in  the  registration  area  of 
the  United  States  in  1919,  according  to  the  Census 
Bureau,  totaled  7,860  in  a  population  of  85,147,892, 
giving  a  typhoid  rate  of  9.2  per  100,000.  Typhoid  caused 
0.7  per  cent  of  the  total  of  1,096,436  deaths  for  the  year. 
Suicide  exceeded  typhoid  as  a  cause  of  death,  there  being 
9,732  repoi'ted  cases  of  suicide,  giving  a  death  rate  of 
11.4  per  100,000.  Tuberculosis  (all  forms)  caused 
between  13  and  14  times  as  many  deaths  as  typhoid,  the 
total  number  of  tuberculosis  deaths  being  106,985— or 
125.6  per  100,000  and  9.8  per  cent  of  all  the  deaths  for 
the  year.  Pneumonia  was  a  close  second  to  tuberculosis 
and  influenza  was  also  high,  the  death  rates  being  123.6 
for  the  first  and  98.8  for  the  second.  Going  to  the  other 
extreme,  small  pox  caused  but  358  deaths  and  a  death 
rate  per  100,000  of  only  0.4  in  1919.  The  general  death 
rate  for  1919  was  12.9  per  1,000,  the  lowest  on  record 
in  the  registration  area,  which  now  includes  33  states, 
the  District  of  Columbia  and  18  cities  in  non-registra- 
tion states. 


Steel  from  Slag  Concrete  Shows 
Little  Corrosion 

AN  EXCELLENT  condition  generally  of  reinf  .cing 
L  steel  was  disclosed  by  the  recent  wrecking  of  a  15- 
year  old  slag  concrete  building  in  Cleveland,  Ohio. 
There  was  local  corrosion  and  corrosion  of  individual 
bars  or  stirrups,  where  faults  in  construction  coincided 
with  possibilities  for  the  accumulation  of  moisture,  but 
the  steel  showed  no  evidence  of  general  attack  by  rust. 
It  appeared,  on  the  contrary,  notably  clean  and  the  faces 
of  the  concrete  which  had  been  in  contact  with  the  steel 
presented  little  discoloration. 
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APPEARAJSICE  OP  FLOOR  SLAB  REINFORCEMENT 

The  structure  being  wrecked  is  a  four-story  and  base- 
ment building  between  two  older  buildings.  It  consists 
of  wall  columns  and  girders  and  two  rows  of  interior 
columns  connected  by  girders  carrying  a  4-in.  floor  slab 
designed  for  a  load  of  125  lb.  per  square  foot.  Con- 
struction was  begun  in  1905,  continued  through  the 
winter,  and  was  completed  in  the  spring  of  1906.    The 


CONDITION  OF  CONCRETE  AND  STEEL  GIRDER  END 

concrete  was  a  1:2:4  mixture  with  a  coarse  aggregate  of 
i  to  1  in.  slag  from  Cleveland  furnaces.  Round  bars, 
with  pipe  couplings,  were  used  in  the  columns,  but  all 
other  reinforcement  was  of  twisted  square  bars,  1-in. 
for  floor  slabs  and  1  in.  for  girders. 

Generally  the  concrete  was  excellent  but  there  were 
occasional  places  where  it  was  porous  or  had  not  been 
worked  to  close  contact  with  the  steel  and  the  steel  in 
more  numerous  places  was  not  covered  with  the  proper 
thickness  of  concrete.  These  were  the  places  where 
corrosion  was  found.     There  was  also  corrosion  of  the 
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slab  rods  in  one  panel  containing  the  toilets  and  where 
there  was  well  defined  leakage  from  the  plumbing. 

Observation  of  the  corroded  steel  indicated  that  where 
the  concrete  covering  was  shallow  (less  than  one  inch) 
moisture  had  penetrated  to  the  steel,  or  that,  by  way  of 
some  local  fault,  moisture  had  worked  along  the  bar 
between  it  and  the  enveloping  concrete. 


Reclamation  Service  Achievements 
to  June  30, 1920 

PROGRESS  in  the  reclamation  of  semi-arid  lands  by 
the  U.  S.  Reclamation  Service  since  June  17,  1902,  the 
date  of  the  approval  of  tffe  reclamation  act,  is  indicated 
strikingly  by  the  statistics  in  the  annual  report  of  the 
Secretary  of  the  Interior  for  the  fiscal  year  ending 
June  30,  1920.  Twenty-four  primary  projects  and  four 
Indian  projects  have  been  constructed  in  whole  or  in 
part  at  a  net  cost  of  $125,000,000.  The  value  of  crops 
grown  in  1919  on  lands  ser\'ed  either  in  whole  or  in 
part  from  the  works  of  the  service  amounted  to  nearly 
$153,000,000.  About  $89,000,000  represents  the  value 
of  crops  grown  on  the  1,113,469  acres  of  cropped  land 
on  the  projects  proper  and  the  balance  is  an  estimated 
amount  from  approximately  1,000,000  acres  served  with 
water  under  the  Warren  Act  from  the  works  of  the 
service.  Projects  already  completed  will  comprise 
ultimately  an  area  of  more  than  3,300,000  acres. 

The  following  projects  reported  crop  values  in  excess 
of  $100  per  acre:  Salt  River,  $126.27;  Yuma,  $134; 
Carlsbad,  $106.04;  Okanogan,  $367.23;  Yakima,  Sun- 
nyside  unit,  $167.07;  Yakima,  Tieton  unit,  $154.10.  The 
annual  farm  census  of  the  service  shows  that  the  value 
of  products  on  reclamation  projects,  nearly  $80,  is  twice 
as  large  per  acre  as  the  average  yield  on  unirrigated 
land  in  the  humid  region. 

The  progressive  increase  in  irrigable  acreage,  irri- 
gated acreage,  cropped  acreage  and  crop  value  since  1913 
on  the  service  projects  proper  are  shown  in  the  table. 


Irrigable  Irrigated  Cropped 

Year:  Acreage  Acreage  Acreage 

1913 1.181,362  694.142  637.227 

1914 1,240,875  761.271  703,424 

1915 1,330.222  814,906  757,613 

1916 1,405,452  922,821  858.291 

1917 1,502,468  1,026,663  966.784 

1918 1.601,934  1,119,566  1,051,193 

1919 1,636,159  1,187.255  1,113,469 


Crop 
Value 
$15,676,411 
16,475.517 
18.164,452 
32.815.972 
50.462. 313 
66.821.396 
88.974,137 


Special  empha.sis  i.s  laid  in  the  report  on  the  necessity 
of  providing  for  adequate  drainage  on  practically  every 
project  to  prevent  or  check  seepage  and  waterlogging 
of  the  soil  and  deposition  of  alkali.  The  problem  is  closely 
allied  with  that  of  the  excessive  use  of  water  but 
irrespective  of  the  methods  employed  in  the  delivery  of 
water  there  will  be  a  drainage  problem  on  most  projects 
since  the  escape  of  some  water  to  the  lower  levels  can- 
not be  avoided.  A  large  part  of  the  funds  available 
necessarily  has  been  and  must  continue,  according  to 
the  report,  fo  be  employed  in  the  construction  of  drain- 
age work,  but  the  results  accomplished  fully  justify  the 

rost. 

The  Salt  River  project  reported  a  total  crop  value  of 
?23,onn,nno.  This  i.s  more  than  twice  the  amount  thai 
the  Water  Users'  Association  is  to  repay  to  the  United 
States  over  a  period  of  20  years,  and  most  of  this 
money  will  be  supplied  by  power  profits  from  the  pro- 
ject works.  On  other  projects  the  development  has 
reached  the  stage  where  the  annual  crop  value  is  com- 


parable to  the  total  cost  of  building  the  irrigation  works 
as  indicated  in  the  following  tabulation : 


Value  of  Net  Conatruction       Operation  and 

Irrigated  Coft  to  Maintenanee 

Project  Crop.s,  1919         June  30,  1920  Cost,  1919 

Salt  River,  Ariz.i  $23,768,000  $10,548,000  (h 

Yuma,  Ariz.-Calif       .  7.012.000  8,980,000  $238,500 

Orland.  Calif 892.000  965,000  23,200 

Minidoka,  Idaho 2 5,926.000  5.820,000  !  143,200 

Carlsbad,  N.  Mex 1.989,000  1,380,000  58,200 

Okanogan,  Wash 1,951,000  1.093.000  33,500 

Yakima,  Wash' 16,731,000  10,150,000  '210,000 

1  Works  operated  by  Water  Uaera'  Association. 

-  GraWty  unit  operated  by  water  users.    Costs  include  storage  works  serving 
large  area  under  Warren  Act.  for  which  crop  returns  are  not  here  included. 

3  Costs  include  storage  works  serving  areas  under  Warren  Act  for  which  crop 
returns  are  not  here  included. 


Alfalfa  continues  to  be  the  principal  crop  grown, 
covering  40  per  cent  of  the  acreage  cropped.  Wheat 
comes  next  with  15  per  cent;  then  pastures,  10.3  per 
cent  and  cotton  9.7  per  cent. 

No  new  projects  have  been  undertaken  because  of 
lack  of  funds.  This  condition  results  from  the  progres- 
sive decline  in  the  receipts  from  the  sale  of  public  land, 
combined  with  the  comparatively  small  returns  from 
construction  repayments  resulting  from  the  20-year 
repayment  law  and  the  necessity  of  setting  aside 
annually  $1,000,000  to  repay  advances  from  the  $20,000,- 
000  revolving  fund.  It  is  expected  that  several  million 
dollars  will  be  transfered  to  the  reclamation  fund  under 
the  provisions  of  the  act  of  Feb.  25,  1920,  providing 
for  leasing  lands  containing  coal,  oil,  etc.  The  reclama- 
tion fund  has  received  $100,078,476  from  the  sale  of 
public  lands,  $493,330  from  the  sale  of  town  lots  and 
$20,000,000  from  the  revolving  fund. 


Fire  Danger  in  Parked  Automobiles 

Traffic  congestion  is  not  the  only  evil  result  of  the 
custom  of  parking  automobiles  on  city  streets  as  the 
following  note  from  the  "Quarterly"  of  the  National 
Fire  Protection  Association,  January,  1921,  indicates. 

Chief  John  C.  McDonnell,  that  capable  and  serious 
minded  official  who  has  continually  in  view,  and  very  rightly 
so,  the  possibilities  of  a  serious  conflagration  in  Chicago, 
has  broken  silence  in  a  communication  to  the  local  trans- 
portation committee  of  the  Chicago  City  Council  on  a  matter 
that  is  becoming  more  or  less  of  an  obsession  to  the  fire 
chiefs  of  all  our  cities,  and  which  must  continually  impres.s 
any  thoughtful  pedestrian  in  a  city  street:  the  choking  of 
our  street  areas  by  the  parking  of  automobiles  and  the 
difficulty  of  clearing  the  streets  of  them  for  the  operations 
of  the  fire  department  in  case  of  a  big,  quick-spreading  ".re. 
Most  cities  prohibit  parking  at  the  curb  within  25  or  30  ft. 
of  a  hydrant,  but  this  does  not  relieve  the  streets  of  con- 
gestion which  frequently  dangerously  delays  the  fire  appa- 
ratus in  responding  to  downtown  fires;  nor  relieve  the  fire- 
men of  the  necessity  of  wasting  precious  moments  in  moving 
parked  automobiles  to  make  ro<im  for  an  pflTective  handling 
of  the  apparatus.  To  safeguard  cars  against  theft,  special 
locks  are  provided,  and  when  the  fire  occurs  the  owner  of 
the  parked  car,  the  only  person  able  to  unlock  it,  may  be 
at  a  matinee  or  in  some  remote  part  of  the  city.  The  oper- 
ated cars  themselves  present  a  sufficient  impediment  at  cer- 
tain moments,  as  was  sufficiently  demonstrated  at  a  spec- 
tacular fire  in  Salt  Lake  City  last  year,  which  occurred 
about  shnp-closing  lime  and  attracted  such  a  number  of 
spectators  in  automobiles  as  to  close  several  avenues  of 
approach  to  the  second-call  apparatus.  Although  but  a  few 
blocks  away,  the  trucks  dodged  about  for  fifteen  minute.' 
before  gaining  successful  access  to  the  fire  area.  This  mat- 
ter of  rtrcet  cone-estion  is  one  to  which  traffic  experts  may 
very  well  give  their  prayerful  attention.  There  is  untold 
potential  danger  in  it  to  every  city  in  North  Americn. 
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Highway  Bridge  Conditions  and  Requirements 

— A  Symposium 

Modern  Traffic  Loads  and  Speeds  in  Relation  to  the  Adequacy  of  Old  Bridges — Official  Views  from 
Various  States  on  Maintenance,  Reinforcement  and  Permanent  Construction 


REPORTING  on  methods  of  strengthening  highway 
.bridges,  a  special  committee  of  the  American  Road 
Builders'  Association  recently  stated,  "It  has  been  esti- 
mated that  more  than  80  per  cent  of  the  highway  bridges 
are  a  distinct  menace."  One  of  the  New  Jersey  high- 
way commissioners  resigned,  a  few  weeks  ago,  on  account 
of  the  serious  condition  of  the  state's  road  bridges ;  and 
at  that  time  the  commission  made  a  demand  upon  the 
state  legislature  for  an  appropriation  of  several  millions 
for  mmediately  urgent  bridge  reconstruction,  to  be 
increased  to  a  total  of  $18,000,000  within  the  next  ten 
years. 

These  facts  evidence  a  serious  view  of  the  highway 
bridge  situation.  A  more  optimistic  view  was  presented 
by  M.  W.  Torkelson,  bridge  engineer  of  the  Wisconsin 
Highway  Commission,  in  Engineering  Neivs-Record  of 
Jan.  13,  1921,  p.  61.  Denying  that  the  condition  of  high- 
way bridges  is  a  menace,  Mr.  Torkelson  says,  as  to 
Wisconsin,  "At  the  present  rate  of  accomplishment  we 
expect  to  keep  ahead  of  our  traffic  problem." 

In  order  to  bring  out  the  facts  concerning  highway 
bridges  more  fully.  Engineering  Neivs-Record  requested 
a  number  of  state  highway  departments  to  comment  on 
Mr.  Torkelson's  statement  of  the  case.  Their  replies, 
given  below,  indicate  that  while  in  some  states  the  bridge 
problem  is  merely  one  of  maintenance,  in  others  it  is 
necessary  to  plan  for  large-scale  reconstruction. 


A  Program  of  Bridge  Construction  Vital 

By  Clarence  L.  Hussey 

Bridge  Engineer,  State  Board  of  Public  Roads,  Providence,  R.  I. 

The  views  on  the  safety  of  old  highway  bridges 
expressed  by  Mr.  Torkelson  have  been  read  with  much 
interest  and  some  concern.  Apparently  his  purpose  is  to 
prevent  unnecessary  repairs  to  bridge  superstructures, 
and  the  motive  is  commendable,  but  the  effect,  locally 
at  least,  may  be  unfortunate.  Many  public  officials  who 
by  choice  or  expediency  are  acting  without  technical 
knowledge  or  proper  advice  will  be  overconfident  through 
misinterpretation  of  this  article.  Funds  required  for 
br'dgework  may  be  diverted  until  a  series  of  accidents 
results  in  loss  of  life,  damage  to  property,  and  expensive 
emergency  work.  The  fact  that  there  are  relatively  few 
instances  of  actual  collapse  of  bridges  in  service  is  not 
reassuring  in  itself. 

The  conditions  affecting  the  construction  and  main- 
tenance of  bridges  in  Rhode  Island  are  serious.  There 
are  no  limits  in  weight  or  tire  pressures  of  highway 
vehicles  fixed  by  statute  in  this  state,  and  there  are 
therefore  very  considerable  numbers  of  vehicles  in  use 
which  weigh  with  their  loads  between  15  and  20  tons. 
Needless  to  say,  a  great  many  of  our  highway  bridges 
are  not  capable  of  carrying  such  loads  without  grave 
danger. 

The  writer  cannot  endorse  the  opinion  that  old  high- 
way bridges  are  a  secondary  risk.  Accidents  at  other 
parts  of  highways  are  not  strictly  comparable  to  ac- 
cidents resulting  from  defects  in  bridges,  because  struc- 
tiiral  weakness  is  less  evident  and  its  consequences 
usually  more  serious. 


Present  maximum  load  requirements  evidently  do  not 
vary  much  in  different  localities.  Future  loads,  however, 
are  speculative  and  should  not  be  estimated  too  conser- 
vatively. Trucks  with  trailers  approximating  railway 
loadings  are  a  possibility.  Considering  the  locomotive 
as  a  parallel  case,  the  increase  in  weight  has  been  beyond 
all  prediction.  The  writer  feels  that  20-ton  loads  should 
be  a  minimum  requirement  for  all  reconstruction,  and 
that  for  permanent  or  semi-permanent  structures  this 
load  should  preferably  be  assumed  as  concentrated  or 
a  single  axle. 

Failure  of  plank  or  stringers  is  usually  the  first  indica- 
tion of  overloading,  though  if  heavy  trucks  were  to  cross 
our  old  truss  bridges  in  close  formation  the  trusses  would 
be  as  likely  to  fail  as  the  floor.  Truck  drivers  instinct- 
tively  operate  at  considerable  headway,  and  failures 
usually  occur  in  the  order  of  plank,  stringers,  trusses 
and  supports.  Plank  failures  are  common,  and  the 
writer  has  noted  instances  of  badly  bent  floor  stringers. 
Maintenance  to  the  extent  of  relaying  thicker  plank  and 
reinforcing  the  stringers  in  special  instances  generally 
is  warranted,  and  the  contention  that  this  be  taken  as 
the  usual  limit  of  maintenance  work  is  logical. 

The  writer  believes  that  no  exaggeration  of  the  condi- 
tions of  our  old  highway  structures  is  neces.sary,  that 
the  simple  facts  are  sufficiently  disconcerting  and  that 
a  program  of  permanent  bridge  construction  is  a  vital 
issue  in  most  of  our  states.  In  Rhode  Island  more  than 
two-thirds  of  our  state  highway  bridges  are  of  concrete, 
designed  for  an  indefinite  future  with  ample  provision 
for  any  reasonable  increase  of  loading. 

A  reconstruction  policy  must  of  course  be  adapted  to 
local  conditions,  but  pending  the  erection  of  new  bridges 
every  precaution  should  be  taken  to  insui'e  the  safety 
of  our  old  structures.  The  WTiter  believes  that  nearly 
all  old  highway  bridges  excepting  some  masonry  arches 
involve  elements  of  risk,  many  of  them  serious  enough 
to  be  regarded  as  a  menace  to  travel. 


Minnesota  Bridge  Conditions 

By  J.  T.  Ellison 

Chief  Bridge  Engineer,  Minnesota  Higliway  Department.  St.  Paul 

In  Minnesota  traffic  has  not  as  yet  reached  the  densit\' 
which  is  found  on  some  of  the  eastern  highways,  but 
our  highways  and  bridges  are  subjected  to  as  heavj' 
individual  loads  as  is  the  case  in  any  part  of  this 
countiy.  Serious  accidents  resulting  from  the  failure 
of  bridges  have  been  very  few  and  far  between,  averag- 
ing not  over  one  or  two  per  year  for  the  last  four  or 
five  years.  These  accidents  have  in  nearly  eveiy  case 
resulted  from  the  failure  of  the  floor  system  of  steel 
truss  bridges  which  have  been  in  place  from  10  to  30 
years,  and  in  nearly  every  case  the  failure  was  due  to 
the  poor  condition  of  the  timber  joists.  I  do  not  believe 
we  have  had  a  failure  in  this  state  involving  the  frac- 
ture of  steel  joists  or  tension  members  of  a  truss  span. 
During  the  period  following  the  year  1910,  we  had 
several  failures  due  to  the  buckling  of  the  top  chord 
of   trusses    built   on   the   section    commonly    known    as 
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"T-chord."  These  bridges  have  been  practically  elim- 
inated in  this  state,  except  for  a  few  on  minor  highways. 

Insofar  as  the  main  arterial  highways  of  this  state 
are  concerned,  one  is  absolutely  safe  with  a  load  of 
10  tons,  provided  reasonable  speed  is  observed  in  cross- 
ing some  of  the  timber  floor  bridges. 

During  the  past  years  we  have  built  many  hundreds 
of  bridges,  primarily  on  the  main  arterial  systems,  and 
all  of  these  bridges  are  designed  for  a  20-ton  tractor, 
with  1.5  tons  carried  on  the  rear  axle.  This  gives  a 
very  heavy  floor  system  and  I  believe  makes  our  bridges 
adequate  for  any  load  that  is  likely  to  be  imposed  upon 
them  on  the  future.  Of  the  bridges  on  the  proposed 
trunk  highway  system  of  this  state,  between  65  to  70 
per  cent  are  of  permanent  construction  and  are  safe 
for  the  above  load,  and  I  am  of  the  opinion  that  within 
the  period  of  the  next  five  years  practically  every  bridge 
on  the  trunk  highway  system  will  have  been  rebuilt  or 
repaired  to  make  it  safe  for  the  maximum  load  provided 
by  our  specifications. 

Bridges  in  Ohio  Probably  Better  Than  Roads 

By  Charles  Ash 

Deputy  Highway   Commissioner,  Ohio  Bureau  of  Bridges. 
Columbus 

A  large  number  of  timber  truss  bridges  ranging  from 
40  to  200  ft.  span  are  still  in  use  in  this  section,  and 
although  many  have  been  built  and  have  been  in  use  for 
over  50  years  they  are  in  a  remarkable  state  of  preser- 
vation. Several  spans  in  excess  of  200  ft.  and  located 
on  main  traveled  thoroughfares  give  no  indications  of 
weakness  and  are  constantly  being  used  up  to  the  12- 
ton  maximum  limit  allowed  by  the  laws  of  Ohio.  A 
notable  exception  to  this  statement  is  the  timber  bridge 
over  the  Scioto  River  near  Waverly;  this  bridge  has 
been  condemned  and  an  endeavor  is  now  being  made  to 
replace  it.  As  a  general  proposition  the  old  timber  truss 
bridges  will  carry  the  12-ton  load  allowed.  Of  course 
the  plank  floor  and  floor  joi.st  must  be  looked  after  and 
replaced  when  nece.ssary. 

The  older  iron  and  steel  bridges  are  as  a  rule  in  much 
poorer  state  of  preservation  than  the  old  timber  .struc- 
tures, due  to  lack  of  paint  and  a  tendency  to  shave  on 
the  design.  Some  years  ago  there  was  quite  a  crusade 
against  "tin  bridges,"  and  we  have  quite  a  few  of  the 
horrible  examples  still  with  us.  Lack  of  proper  bracing 
caused  the  destruction  of  a  200-ft.  span  in  the 
northern  part  of  the  state;  other  shorter  spans  are 
standing  for  no  verj'  apparent  reason.  However,  this 
type  of  bridge  is  not  as  common  as  its  notoriety  would 
indicate.  There  are  hundreds  of  substantial  steel 
highway  bridges  in  all  sections  of  the  state  which  are 
giving  little  or  no  trouble  to  maintain. 

Certainly  one  must  put  new  floors  on  bridges,  and  if 
this  is  neglected  trouble  ensues.  Local  ofl^cials  appre- 
ciate that  a  pavement  must  be  maintained,  but  there  is 
a  tendency  to  take  the  stand  that  by  some  magic  the 
pavement  or  floor  of  a  bridge  is  good  for  the  life  of  the 
bridge  regardle.ss  of  how  many  times  the  highway  lead- 
ing to  the  bridge  is  resurfaced  or  repaved. 

The  old  masonry  arches  and  culverts,  which  are  rather 
numerous  in  certain  sections,  cause  some  little  care. 
Occasionally  a  wing  wall  washes  out  or  the  side  walls 
are  undermined,  but  many  old  bridges  which  have 
stood  the  better  part  of  a  century  are  still  in  service  and 
going  strong. 

All  new  bridges  are  designed  for  a  15-ton  live  loading. 


and  although  this  is  above  the  maximum  loading  allowed 
on  a  public  highway  by  law  there  is  no  doubt  that  both 
old  and  new  structures  are  called  to  carry  not  less  than 
a  50  per  cent  increase  over  this  load.  The  net  result  has 
been  a  few  floor  systems  ruined,but  no  failures  as  to  the 
bridge  trusses  themselves.  In  fact  in  the  coal-producing 
sections,  where  excessive  overloads  have  destroyed  hun- 
dreds of  thousands  of  dollars'  worth  of  pavements,  no 
bridge  failures  have  been  reported. 

Design,  construction,  maintenance  and  repair  of 
bridges  in  the  state  of  Ohio  is  on  a  par  with,  if  not  in 
advance  of,  construction  of  pavements  leading  over  these 
structures.  This  is  due  to  the  state  law,  that  no  bridge 
costing  in  excess  of  |10,000  can  be  built  unless  the  plans 
and  specifications  have  been  approved  by  the  highway 
department,  which  gives  technical  supervision  of  all 
bridges  in  the  state,  whether  on  state,  county  or  town- 
ship roads. 


Longitudinal  Flooring  Reduces  Impact 

By  John  N.  Mackall 

Chief  Engineer.  Maryland  State  Roads  Commission.  Baltimore 

The  article  by  M.  W.  Torkelson,  "Assuring  Safety  in 
Old  Highway  Bridges,"  covers  in  a  general  way  the 
attitude  held  by  the  writer  as  regards  old  highway 
bridges  on  the  Maryland  state  road  system. 

In  Maryland  the  very  few  old  highway  bridges  on  the 
state  roads  are  under  the  control  of  a  district  engineer, 
who  is  responsible  for  the  inspection  and  maintenance 
of  each  structure  in  his  district.  Should  repairs  become 
necessary  that  can  be  made  in  the  field,  i.e.,  repairs  to 
parts  of  the  floor  system,  minor  truss  repairs,  pointing 
or  strengthening  of  masonry,  they  are  made  immedi- 
ately. But  if  of  a  larger  order,  requiring  extensive 
repairs  to  the  trusses,  or  involving  a  large  expenditure 
in  proportion  to  the  replacement  cost,  the  repairs  are 
not  made.  Instead,  the  bridge  is  rated  and  posted  with 
respect  to  gross  load  and  speed,  and  falsework  is  em- 
ployed so  as  to  enable,  if  possible,  the  permissible  load 
to  closely  approach  that  allowed  by  law  on  the  highways 
adjacent.  This  bridge  is  then  placed  on  the  list  of 
primary  or  secondary  bridges  with  respect  to  location, 
and  in  this  manner  it  is  comparatively  easy  to  prepare 
the  program  each  year  of  bridge  reconstruction. 

In  order  to  increase  the  load  capacity  of  certain  old 
highway  bridges  it  has  been  the  practice  in  this  state  to 
decrea.se  the  impact  effect  by  the  use  of  a  longitudinal 
flooring  or  longitudinal  runways  on  a  sub-flooring, 
together  with  proper  approaches,  and  the  effect  obtained 
is  so  noticeable  that  laymen  comment  on  the  difference. 
The  load  permitted  by  law  on  the  state  roads  system  is 
10  tons  gross,  and  through  the  careful  watch  to  prevent 
overloading  by  the  Roads  Commission  it  is  but  rarely 
exceeded.  On  the  main  highways  are  located  scales  on 
which  to  weigh  trucks.  Should  there  appear  to  be  an 
excess  load  on  a  truck  it  is  promptly  removed  until  the 
gross  load  is  within  that  allowed  by  law  and  the  owner 
haled  to  the  traffic  court.  In  this  way  the  overloading 
of  tiucks  has  been  practically  abolished. 

All  other  bridges  in  this  .state  are  either  under  the 
control  of  the  county  commissioners,  private  companies 
or  individuals,  and  may  be  regulated  as  to  gross  load 
permitted  and  rate  of  speed  by  .state  law.  By  this  law, 
before  any  bridge  ran  be  posted  with  respect  to  load  and 
speed  an  inspection  of  the  structure  must  first  he  made 
iiTKJer  the  supervision  of  the  chief  engineer  of  the  state 
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roads  commission,  who  then  gives  the  authority  for  the 
posting  of  the  structure  regarding  load  and  speed. 
After  this  is  done  the  inspection  and  maintenance  is 
under  the  control  of  the  county  commissioners  or  others, 
as  the  case  may  be,  and  their  attitude  toward  the 
proper  maintenance  of  a  structure  for  the  load  per- 
mitted as  mentioned  above  is  variable. 


bridges  which  have  been  in  service  for  ten  or  fifteen 
years  are  unsafe  for  modern  traffic.  As  extensive  re- 
pairs are  usually  not  economical,  the  only  solution  of  the 
problem  is  to  replace  such  bridges  as  rapidly  as  the 
funds  available  will  allow.  This  policy,  we  believe,  is 
being  followed  consistently  in  Illinois. 


Over  25,000  Inadequate  Bridges  in  Illinois 

By  G.  F.  Burch 

Bridgf  Engineer.  Division  of  Highways.  Springfield,  III. 

Before  the  state  highway  department  began  opera- 
tions in  1905,  very  few  highway  bridges  were  built  of 
sufficient  strength  to  carry  with  safety  the  loads  which 
were  prevalent  at  that  time.  Since  then,  and  until  quite 
recent  years,  many  more  bridges  of  insufficient  strength 
or  improper  design  have  been  erected  by  local  highway 
authorities  who  did  not  see  fit  to  avail  themselves  of  the 
free  service  rendered  by  the  state.  Since  the  office  of 
:ounty  superintendent  of  highways  was  created  in  1913, 
however,  the  state  has  had  much  better  control  of  high- 
way work,  and  practically  all  bridges  of  any  size  have 
been  designed  and  built  to  carry  modern  traffic. 

A  bridge  survey  of  the  state  was  made  in  1914, 
through  the  co-operation  of  the  county  superintendents 
of  highways.  Figures  compiled  by  the  survey  indicate 
that  there  were  then  in  existence  some  41,000  bridges  of 
questionable  strength,  of  span  lengths  greater  than  8  ft. 
Spans  of  8  ft.  and  less  are  not  considered  in  this  con- 
nection because  the  probability  of  serious  accidents  due 
to  structural  failure  is  more  remote  than  for  larger 
structures.  Many  of  these  bridges  have  been  replaced 
with  permanent  structures,  properly  designed  to  carry 
modern  traffic,  but  because  of  the  many  sources  from 
which  funds  are  derived  exact  figures  on  the  number  of 
replacements  are  not  available.  However,  an  estimate, 
based  on  the  average  length  of  life  of  the  various  types 
of  bridges  represented  and  the  funds  available  for  new 
construction,  indicates  that  approximately .  28,000  to 
30,000  of  these  inadequate  bridges  were  still  in  service 
at  the  close  of  the  year  1920. 

The  highway  department  has  had  occasion  to  investi- 
gate the  carrying  capacity  of  many  of  these  bridges, 
and,  to  date,  not  one  has  been  found  which  is  strong 
enough  to  carry  modern  highway  traffic  with  safety. 
Generally,  it  is  found  that  the  truss  members  will  carry 
a  uniform  live  load  of  60  to  70  lb.  per  square  foot  of 
roadway  surface;  the  floor  beams  will  carry  a  concen- 
trated load  of  8  to  10  tons;  and  the  stringers  will  carry 
a  concentrated  load  of  4  to  7  tons.  Such  bridges  are  not 
safe  for  anything  heavier  than  pleasure  vehicles  and 
ordinary  wagon  loads,  and  it  must  be  remembered  that 
these  figures  were  derived  from  bridges  where  there  was 
some  question  regarding  the  strength,  the  majority  of 
investigations  being  made  to  determine  the  advisability 
of  replacing  the  old  plank  floor  with  a  new  floor  of  rein- 
forced concrete.  At  the  same  time  there  are  undoubt- 
edly many  other  bridges  which,  beyond  all  question,  are 
too  weak  to  carry  highway  traffic  with  any  degree  of 
safety. 

Failure  of  truss  members  is  of  rare  occuiTence  because 
a  uniform  live  load  of  sufficient  size  to  develop  the  full 
strength  of  the  truss  members  is  less  common  than 
heavy  concentrated  loads  which  will  cause  failure  of  the 
stringers  or  floor  beams.  This  fact  bears  out  the  figures 
given  above. 
■  The  logical  conclusion  is  that  the  majority  of  highway 


Systematic  Investigation  of  Highway  Bridges 

By  W.  D.  Uhler 

Chief  Engineer.   Pennsylvania    State   Highway   Department, 
Harrisburg 

It  is  a  well  known  fact  that  the  present  condition 
of  many  bridges  on  main  trunk  highways  in  this  countrj' 
is  far  from  safe,  and  I  believe  that  the  progress  report 
of  the  bridge  committee  of  the  American  Road  Builders' 
Association  should  be  carefully  noted  by  all  state  organ- 
izations with  a  view  toward  their  carrying  on  much 
more  detailed  investigations  of  their  bridges  in  a  sys- 
tematic manner,  such  as  Mr.  Torkelson's  article  has 
elaborated  upon. 

In  any  investigation  involving  the  detailed  analy- 
sis or  field  investigation  of  a  great  number  of  struc- 
tures there  is  a  grave  chance  that  the  investigation  will 
be  undertaken  before  a  proper  outline  has  been  prepared. 
I  believe  that  Mr.  Torkelson's  description  of  the  Wiscon- 
sin method  could  very  readily  be  adapted  to  conditions 
encountered  in  all  states.  This  phase,  as  shown  both  by 
Mr.  Torkelson's  and  the  committee's  report,  accentuates 
the  need  of  this  systematic  outline  before  proceeding 
with  field  work.  Field  investigations  must  be  handled 
bj'  men  conversant  with  bridge  design,  and  systematic 
field  inspection  must  be  premised  upon  the  preparation 
of  span  diagrams  which  can  quickly  and  easily  be  inter- 
preted by  the  office  engineer. 


Bridge  Renewal  Must  Follow  Adequate  Repairs 

By  C.  J.  Bennett 

state  Highway   Commissioner,   Hartford,   Conn. 

I  thoroughly  agree  with  Mr.  Torkelson  that  what  we 
need  to  do  is  to  take  better  care  of  our  bridges  by 
moderate-priced  repairs.  We  are  prone  to  look  at  a 
bridge  as  being  useless  when  it  is  of  poor  appearance 
or  of  some  age.  I  have  long  been  of  the  opinion  that 
we  should  pay  more  attention  to  the  smoothness  of 
highway  bridge  floors  in  order  to  reduce  the  impact.  We 
must,  however,  realize  that  our  bridges  are  not  up  to 
the  demands  of  modern  traffic,  particularly  here  in  the 
East,  and  on  the  side  roads. 

There  is  no  foretelling  just  where  it  may  be  desired 
to  operate  a  5-ton  truck.  There  are  countless  bridges, 
on  the  back  roads  in  this  state  at  least,  which  are 
dangerous  when  subjected  to  a  fully  loaded  5-ton  truck, 
especially  when  impact  is  taken  into  consideration.  Gen- 
enerally,  the  approaches  to  these  bridges  are  I'ough,  and 
the  vehicle  strikes  the  floor  of  the  bridge  in  such  a 
manner  as  to  cause  serious  impact.  Many  of  these 
bridges  are  of  timber  and  have  not  been  kept  in  proper 
repair,  due  particularly  to  the  fact  that  the  small  towns 
have  not  sufficient  funds  to  make  the  necessary  improve- 
ments. While  I  do  not  think  that  80  per  cent  of  all 
bridges  come  under  this  category,  certainly  there  are 
a  large  number. 

Furthermore,  we  have  many  bridges  which,  while  suf- 
ficiently strong  to  carry  the  necessary  loads,  are  not  of 
adequate  width  to  permit  of  the  passage  of  two  vehicles. 
This  difficulty  is  a  serious  one,  particularly  at  night, 
so  that  the  bridge  problem  in  this  section  of  the  country 
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is  not  particularlj^  easy  of  solution.  A  reasonable  plan 
should  be  worked  out  so  that  our  bridges  may  be 
improved  and  replaced  as  rapidly  as  possible,  but  mean- 
while adequate  repairs  should  be  provided  for,  so  that 
disaster  may  not  ensue. 

Most  failures  are  floor  failures.  It  is  verj'  seldom 
that  a  load  sufRtiently  heavy  to  rupture  the  truss  will 
be  carried  by  the  floor.  As  a  matter  of  fact,  bridge  fail- 
ures of  serious  nature  are  comparatively  few,  although 
there  are  many  bridges  which  should  fail  under  the 
loads  to  which  they  are  subjected.  The  writer  is  of 
the  opinion  that  these  bridges  stand  up  mei'ely  from 
force  of  habit. 
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Concrete  Pavement  on  a  Saturated 
Adobe  Foundation 

Large  Drainage  Ditches  and  Gravel  Subbase  to 

Meet  Special  Requirements  in  California 

Rice  Growing  District 

By  T.  E.  Stanton 

A.ssistant   Highway    Engineer.    California    Highway    Commission 

IN  RECENT  years  rice  culture  in  the  Sacramento 
Valley  has  introduced  highway  problems  new  to 
California.  In  many  of  the  rice  districts  there  is  a  pre- 
ponderance of  adobe  soil,  and  on  this  the  rice  growers 
put  an  average  of  8  ft.  of  water  between  May  and 
October.  In  the  early  stages  of  the  rice  industry  the 
rice  growers  gave  veiy  little  attention  to  drainage,  so 
that  the  ground  under  the  roads,  which  were  subjected 
to  excessively  heavy  truck  haul  from  the  rice  fields,  was 
in  a  state  of  heavy  saturation.  Under  these  conditions 
there  has  been  practically  complete  failure  on  three  or 


PAVED  ROAD  BEFORE  VENTING  DRAINAGE   DITCHES 

four  miles  of  4-in.  concrete  base  and  partial  failure 
of  at  least  ten  miles  more.  These  roads  were  con- 
structed prior  to  the  advent  of  the  rice  industry.  One 
of  the  problems  before  the  Highway  Commission  there- 
fore has  been  to  build  a  type  of  road  that  would  give 
satisfactory  service  under  the  conditions  obtaining  in 
the.se  districts.  A  specific  instance  of  how  this  problem 
is  being  solved  is  described  in  the  following. 

Bids  for  grading  a  section  of  the  highway  between 
Biggs  and  Nelson  in  Butte  County  (in  the  rice  grow- 
ing district)  were  called  for  in  November,  1917,  and 
again  in  .June,  1918,  without  getting  any  response  from 
contractors.  It  was  felt  that  this  lack  of  interest  was  at 
least  partly  due  to  previous  failures  of  concrete  pave- 
ment in  the  rice  district,  and  the  current  belief  that 
saturated  adobe  subgrade  and  the  possibility  of  alkali 
in  the  drainage  water  would  call  for  special  methods  on 
the  Butte  county  work. 
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-  60-ft.  right-of-way  - ^1" 

CROSS-SECTION  OF  RO.\D  IN  RICE  DISTRICT 

Work  was  accordingly  started  by  the  highway  com- 
mission on  the  day  labor  plan  in  the  latter  part  of  1918. 
It  was  .soon  found  that  at  this  time  of  year  it  would 
be  impossible  to  handle  the  water-soaked  adobe  with 
teams  and  fresnos.  A  ditching  machine  was  therefore 
sent  to  the  job  with  which  a  ditch  was  excavated  on 
each  side  of  the  highway,  3  ft.  deep  and  3  ft.  wide  on 
the  bottom,  with  1  to  1  slopes,  making  a  top  width  of 
9  ft.  Excavated  material  was  deposited  in  the  center 
of  the  roadway,  leaving  a  3-ft.  berm  between  the  toe 
of  the  roadway  slope  and  the  edge  of  the  ditch.  The 
outer  edge  of  each  ditch  was  kept  within  one  foot  of 
the  60-ft.  right-of-way  line  and  the  material  from  both 
ditches  was  used  to  raise  the  level  of  the  ground 
between  them. 

\^^lerever  possible  the  roadside  ditches  were  provided 
with  outlets  into  main  drainage  ditches  excavated  by 
the  land  owners.  Although  it  has  not  been  possible  to 
provide  outlets  at  all  the  desired  points,  and  seepage 
water  is  standing  in  the  ditches  part  of  the  way,  yet 
endeavor  is  being  made  to  provide  enough  outlets  to 
keep  the  entire  length  of  roadside  ditches  free  from 
standing  water. 

When  the  excavated  material  deposited  on  the  road- 
way had  drained  and  dried  out  sufliiciently  fresno  and 
grader  teams  were  put  on  and  it  was  worked  down  to  the 
desired  grade.  On  the  grade 
thus  built,  and  for  a  width  of 
22  ft.,  there  was  spread  6  in. 
of  gravel  which  was  worked 
into  the  comparatively  soft 
adobe  subgrade  to  a  consider- 
able extent  by  trafliic  and  was 
then  rolled  and  thoroughly 
compacted.  A  6-in.  layer  of 
1:2:4  concrete,  18  ft.  wide, 
was  then  spread,  reinforced 
with  2-in.  square  rods,  laid 
across  the  roadway  on  18-in. 
centers,  and  a  3-in.  rod  was 
laid  along  each  edge. 
Of  the  twelve  and  a  half  miles  of  road  built  on  this 
job  six  and  a  half  miles  were  through  the  adobe 
formation  which  had  been  planted  to  rice  and  which 
required  the  special  construction  provisions  described. 
Although  alkali  was  undoubtedly  a  contributory  cause 
in  the  failure  of  several  miles  of  concrete  pavement  in 
Glenn  County,  which  traversed  a  district  in  many 
respects  resembling  that  described  in  the  foregoing,  no 
alkali  was  found  on  the  Butte  county  job  and  no  special 
provisions  for  it  were  therefore  considered  neces.sary. 


Ask  for  New  Point  Bridge 

Investigation  of  the  condition  of  the  Point  Bridge  by 
the  city  council  has  been  requested  by  the  Chamber  of 
Commerce  of  Pittsburgh.  A  committee  report  of  the 
chamber  sets  forth  that  the  bridge  is  not  strong  enough 
to  bear  the  heavj'  trucks  being  hauled  over  it,  is  danger- 
ous, and  should  be  rebuilt. 
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Results  of  15  Years'  Operation  of 
the  Indianapolis  Filters 

Rates  of  Filtration  Have  Been  Doubled  Maintaining 

Efficient  Bacterial  Removal  and 

Reducing  Unit  Costs 

SINCE  1904  when  the  Indianapolis  slow  sand  filters 
were  put  into  operation  little  or  no  information  as  to 
results  has  been  given  the  public  by  the  Indianapolis 
Water  Co.  A  paper  by  H.  E.  Jordan,  superintendent  of 
filtration,  was  presented  by  title  to  the  Indiana  Sanitary 
and  Water  Supply  Association  at  its  1920  convention 
but  it  has  been  completed  only  recently  for  inclusion  in 
the  proceedings.  The  paper  is  replete  with  tables  and 
extended  discussions  of  the  reasons  for  the  progressive 
steps  from  large  plain  uncovered  low  rate  sand  filters 
for  a  raw  water  averaging  40  p.p.m.  turbidity  to  the 
present  smaller  covered  units  operating  at  more  than 
double  the  originally  designed  rate  on  a  water  pre- 
treated  with  coagulant  and  two  days  settling  plus  treat- 
ment for  algje  in  summer.  The  first  five  years'  opera- 
tion, which  consisted  of  filtration  and  laboratory  control 
only,  cost  $5.28  per  million  gallons.  The  five  years' 
operation,  ending  Dec.  31,  1919,  included  additional 
charges  for  pre-treatment  and  sterilization,  but  the  cost 
was  only  $4.50. 

Details  of  the  maintenance  of  the  sand  layer,  the 
essential  item  in  slow  sand  filter  operation,  are  de- 
scribed by  Mr.  Jordan  as  follows: 

In  the  years  preceding  the  adoption  of  the  pre-treatment 
process  the  average  number  of  days  a  filter  would  run  before 
it  needed  cleaning  approximated  25  and  the  average  output 
per  acre  of  sand  surface  62,500,000  gal.  At  the  close  of 
these  runs  the  removal  of  sand  necessary  to  place  the  unit 
in  satisfactory  operating  condition  for  the  succeeding  run 
averaged  2.6  cu.yd.  per  million  gallons  of  water  produced. 
The  improvement  in  the  quality  of  the  water  entering  the 
filters  has  been  manifest  during  the  past  five  years  by 
an  increase  in  the  number  of  days  run  betv/een  cleanings  to 
42.8  and  an  average  million  gallons  produced  between  clean- 
ings of  from  135  in  1915  to  247.2  per  acre  in  1919,  and 
whereas  the  average  running  rate  per  day  in  1906,  1907 
and  1908  averaged  2.5,  the  running  rates  in  1916  and  1917 
was  5,000,000  gal.  per  acre  per  day  and  in  1919,  5,940,000 
gal.  At  the  same  time  the  necessity  of  removing  2.5  yd. 
of  sand  per  million  gallons  of  water  filtered,  has  been 
reduced  to  appro.ximately  1  yd.  in  1913-14-15  and  0.705  yd. 
in  1919.  These  results  of  the  improved  character  of  the 
water  entering  the  filters  are  of  course  intimately  corre- 
lated. The  reduction  in  the  amount  of  sand  handled  per 
yard  is  directly  proportional  to  the  amount  of  material 
which  the  filter  is  compelled  to  remove  and  the  conditions 
of  this  material  as  to  the  ability  of  the  filter  to  remove  it 
immediately  at  the  sand  surface  or  fractions  of  an  inch 
below.  The  reduction  in  the  amount  of  sand  removed  also 
obviously  reduces  the  amount  of  time  which  the  filter  must 
remain  out  of  service  for  cleaning  and  sand  restoring  pur- 
poses. The  reduction  in  this  amount  of  lost  time  then 
increases  the  available  running  time  of  the  unit  and  the 
total  output  of  the  plant. 

F!aiid  Hnndlinq  and  Cleaning  Methods — The  methods  in 
use  in  handling  sand  have  materially  aided  the  increased 
production  of  water.  When  the  plant  was  first  put  in  serv- 
ice material  was  placed  in  the  filters  by  hand,  using  wheel- 
barrows, and  the  soiled  material  was  removed  in  the  same 
fashion.  The  first  improvement  in  sand  handling  methods 
was  the  adoption  of  the  sand  ejector  for  removing  material 
from  the  filter,  but  clean  sand  was  still  replaced  by  wheeling 
ing.  Next  the  wheeling-in  method  was  discarded  and  the 
material  was  washed  back  into  the  filter  from  the  ejector 
into  a  double  box  arrangement  from  which  the  sand,  first 
drained   of  its  carrying  water,   was   thrown   by  hand    into 


place  in  the  filter.  There  was,  about  1908,  in  use  in  Wash- 
ington what  is  known  as  the  washing-in  method  of  sand 
restoration;  that  is,  carrying  above  the  filter  surface  a  head 
of  water  approximately  the  depth  to  which  it  was  desired 
to  restore  sand,  returning  the  sand  to  the  filter  with  the 
ejector  and  allowing  it  to  flow  from  an  open  end  of  the  hose 
suspended  at  the  end  of  the  boat,  into  the  water  where  it 
fell  to  the  sand  surface  and  piled  up  to  the  height  desired. 
While  this  method  was  used  for  several  years  at  the  Indian- 
apolis plant,  it  was  discarded  because  of  the  fact  that  it 
did  not  seem  possible  to  avoid  the  formation  of  a  silt  layer 
at  the  point  where  the  old  and  new  sand  layers  joined 
and  at  the  same  time  to  bring  about  a  decided  stratification 
of  the  sand  dependent  upon  the  relative  specific  gravity 
of  the  various  grain  components  of  the  total  sand  layer. 
In  1914  a  modification  of  the  Nichols  washing-in-place 
method  was  adopted  and  still  is  used. 

The  original  method,  with  labor  costing  from  12Jc.  to  15c. 
an  hour,  involved  the  expenditure  of  $1.25  per  yard  of  mate- 
rial handled  for  removal,  washing  and  replacing.  The  use 
of  the  stilling  box  instead  of  the  wheeling-in  reduced  the 
cost  to  $1  per  yard.  Various  improvements  in  the  sand 
handling  capacity  of  ejectors  used  and  the  washing-in 
method  of  restoring  reduced  the  cost  until  in  1911  and  1912 
the  total  expenditure  was  40.5c.  per  cubic  yard  for  scrap- 
ing, ejecting,  washing,  replacing  and  smoothing  sand. 
Adoption  of  the  washing-in-place  method  eliminated  an 
additional  handling  of  sand  outside  the  filter  unit  and  with 
labor  at  22^c.  an  hour  made  the  total  cost  of  sand  handling 
25c.  a  cubic  yard  in  1917.  In  1919,  with  labor  at  40c.  in- 
stead of  22Jc.,  and  decreased  efficiency  of  the  laborers,  the 
cost  increased  to  55c. 

Remembering  the  fundamental  proposition  that  sand 
handlinp:  is  the  key  to  the  successful  operation  of  the  slow 
sand  filtration  plant,  it  becomes  increasingly  a  matter  of  dis- 
pleasure to  the  writer  to  confess  the  relatively  small  me- 
chanical improvements  which  have  been  made  in  this  opera- 
tion. The  Pittsburgh  plant  installed  equipment  built  by 
the  Blaisdell  Manufacturing  Co.  for  removing  and  restoring 
sand.  Likewise  Wilmington,  Del.,  constructed  its  filtration 
plant  in  such  a  way  as  to  accommodate  the  Blaisdell  wash- 
ing-in-place machine.  Later  developments  under  the  direc- 
tion of  Nichols  at  Philadelphia  have  resulted  in  certain 
improvements  in  the  method  of  removing  soiled  sand  from 
the  filter.  It  still  remains  necessary,  however,  under  the 
present  condition  of  labor  shortage  and  inefficiency  to  at- 
tempt to  increase  in  every  way  possible  the  mechanical 
methods  of  handling  sand  and  the  chief  thing  to  be  desired 
in  the  operation  of  a  slow  sand  plant  is  a  piece  of  equip- 
ment— relatively  light  and  easily  movable — which  will  re- 
move soiled  sand,  wash  it  and  replace  it  in  the  sand  layer. 
False  information  obtained  by  turbidity  averages  is 
no  more  clearly  shown  than  by  the  Indianapolis  expe- 
rience. For  56.1  per  cent  of  the  time  the  turbidity  of 
White  River  is  less  than  30  p.p.m.  and  for  the  whole 
period  of  record  the  average  is  below  40.  Only  18.6 
per  cent  of  the  time  does  it  exceed  50  p.p.m.  On  only 
2.7  per  cent  of  the  days  during  the  entire  life  of  the 
plant  has  the  turbidity  exceeded  200  p.p.m.  Yet  the 
operating  data  indicates  beyond  question  the  cumulative 
effect  of  handling  without  preliminary  treatment  the 
excess  turbidity  in  so  small  a  percentage  of  days.  To 
resume  the  quotation  from  the  report: 

The  days  of  the  year  during  which  coagulant  was  ap- 
plied to  the  raw  water  have  varied  from  149  to  225,  and  the 
average  pounds  per  million  of  coagulant  used  ranged  from 
118  to  275. 

It  was  the  opinion  when  pre-treatment  was  first  decided 
upon  that  lime-and-iron  treatment  would  be  applicable  totthe 
local  situation.  This  opinion  was  furthered  by  the  con- 
spicuous success  of  two  plants  nearby  which  operated  with 
raw  water  having  high  turbidity.  Experience  showed  that 
White  River  water  on  very  few  days  in  the  year  carries 
such  character  and  quantity  of  suspended  material  as  to 
make  this  method  satisfactory,  and  on  a  great  many  days 
of  the   year   a    relatively    slightly    turbid    water    (and    this 
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turbidity  largely  colloidal)   is  not  satisfactorily  treated  ex- 
cept with  sulphate  of  alumina. 

In  very  condensed  form  the  range  of  raw  water  turbidity 
and  rate  of  coagulant  required  may  be  expressed  as  follows : 


RAW 

WATER  TIRBIDITY 
Total  Tej=t  Days 

AND 

C0AGUL.4NT 

USED 
Pound"*  per  ni.e' 

Range 

1904-1919 

Per  cent  of  Time 

Alum  Used 

0-  10 

1.154 

20  7 

II-  20 

1.044 

18  8 

21-  30 

926 

16  6 

31-  40 

898 

16.1 

65 

41-  50 

514 

9.2 

95 

51-100 

618 

11.1 

180 

101-150 

170 

3  0 

285 

151-200 

98 

18 

370 

Over  200 

150 

2  7 

450 

Bacterial  Results — Daily  examinations  of  the  plant  efflu- 
ent with  incubation  at  20  deg.  C.  were  carried  on  from  the 
beginning  of  the  operation  of  the  laboratory.  Counts  at 
37  deg.  C.  were  not  made  continuously  until  1912.  From 
that  date  until  the  pi'esent  time  an  analysis  of  the  figures 
indicates  that  43.5  per  cent  of  the  time  the  37  deg.  C. 
count  is  less  than  5  per  c.c,  33.5  per  cent  of  the  time  from 
6  to  10;  17  per  cent  of  the  time  from  11  to  20;  2.9  per  cent 
of  the  time  from  21  to  30;  3.8  per  cent  of  the  time  from  30 
to  100;  with  one  day  since  the  beginning  of  the  37  deg.  C. 
counts  a  bacterial  content  of  the  filter  plant  effluent  in 
excess  of  100  per  c.c.  The  average  by  years  has  ranged 
from  5  per  c.c.  in  1916  to  12  in  1912.  Studying  the  quality 
of  the  finished  water  as  referred  to  the  presence  of  B.  coli, 
during  74.5  per  cent  of  the  time  no  B.  coli  were  found  in 
100  c.c.  of  the  effluent;  17.9  per  cent  of  the  time  1  or  2 
B.  coli  per  100  c.c.  were  present;  3.5  per  cent  of  the  time 
3,  4  or  5  per  100  c.c. ;  3.3  per  cent  of  the  time  from  6  to  10 
inclusive,  and  for  0.52  per  cent  of  the  time  more  than  10. 
The  average  B.  coli  content  per  100  c.c.  of  the  filter  plant 
effluent  was  0.85. 

Typhoid  Reduction 

Previous  to  this  installation  of  the  filtration  plant,  the 
typhoid  death  rate  was  high,  reaching  epidemic  conditions 
in  1893,  1895  and  1904.  The  average  for  all  years  of  record 
was  51.8. 

After  the  plant  was  placed  in  operation,  the  reduction  in 
rates  proceeded  slowly,  but  finally  to  a  very  satisfactory  rate 
in  1918  and  1919.  In  1916  there  was  a  decided  rise  in 
typhoid  deaths,  summer  typhoid  associated  with  swimming 
in  polluted  streams.  The  general  average  typhoid  rate  since 
1905  ha  sbeen  22,  a  reduction  to  43  per  cent  of  the  pre- 
filtration  days. 

In  1904,  when  there  was  an  investigation  of  the  water 
supply  and  general  sanitary  conditions  in  Indianapolis,  in 
addition  to  recognizing  the  necessity  of  completing  the  filtra- 
tion plant  already  under  construction  it  was  recommended 
that  the  large  number  of  private  wells  and  unsanitary 
privies  be  eliminated.  Repeatedly  since  that  time  various 
individuals  have  urged  that  the  same  action  be  taken,  but 
no  result  has  been  obtained. 

StiHies  of  typhoid  cases  over  a  period  of  years  locates 
over  oi,  per  cent  of  the  total  as  occurring  where  a  private 
well  or  privy  or  both  are  used.  If  Indianapolis  performed 
its  duty  in  improving  sanitary  conditions  as  well  as  the 
Indianapolis  Water  Co.  has  fulfilled  its  duty  to  the  public 
the  typhoid  death  rate  would  be  less  than  1  per  100,000. 

Mr.  Jordan  .summarizes  the  results  of  the  operation 
of  thi.s  modified  slow  sand  filter  from  the  standpoint  of 
quality  and  cost  of  operation  as  follows. 

The  prime  requirement  of  successful  operation  of  slow 
sand  filters  is  a  proper  condition  of  the  sand  layer.  Oper- 
ating in  favor  of  this  is  the  increased  size  of  the  particles 
applied  in  a  pre-treated  water,  as  well  as  reduced  total  sus- 
pended matter.  Operating  against  the  condition  of  the 
sand  layer  arc  two  main  factor.s.  The  first  is  the  summer 
increase  in  micro-organisms  which  is  a  far  more  important 
factor  in  water  purification  in  the  Central  West  than  is 
generally  recognized.  Algae  and  other  niicrd-orpinisms 
interfere  with  satisfactory  operation  of  rapid  sand  filters. 
The  second  is  air-binding,  which  may  manifest  itself  in  a 
spongy  consistency  of  the  aand  layer  quite  comparable  to 


quicksand  when  the  water  is  drained  off.  It  is  also  evi- 
denced by  small  craters  or  rosettes  of  sand,  scattered  indis- 
criminately over  the  surface  where  the  air  has  gathered 
in  large  particles  and  forced  its  way  to  the  surface.  This 
problem  has  been  the  source  of  very  serious  difficulties, 
notably  at  the  Wilmington,  Del.,  plant,  and  represents  at 
the  present  time  one  difficult  factor  in  the  operation  of  all 
plants,  but  notably  in  slow  sand  units  during  cold  weather. 
The  operation  of  slow  sand  filter  plants,  while  it  has  ex- 
tended over  a  great  many  years,  has  not  been  the  subject 
of  such  careful  study  in  this  country  as  have  the  opera- 
tions of  mechanical  filter  plants.  The  best  summary  of 
the  basic  rules  of  slow  sand  filtration  of  water  was  made 
by  George  W.  Fuller  at  the  Lawrence  Experiment  Station 
at  Lawrence,  Mass.,  in  1894.  These  fundamentals  may  be 
re-stated  briefly  as  follows: 

1.  Bacterial  efficiency  of  slow  .sand  filters  increases  with 
age,  other  conditions  being  equal. 

2.  New  filter  sand  is  quite  unlike  that  taken  from  filters 
which  have  been  in  operation  for  some  time.  The  grains 
of  the  latter  are  covered  with  a  sticky  coating;  in  the  case 
of  grains  situated  at  or  just  below  the  upper  surface  layer 
of  sand  this  coating  is  so  thick  that  the  grains  are  con- 
siderably discolored.  Here  it  is  that  the  applied  bacteria 
are  detained  in  the  largest  numbers. 

3.  In  new  filters,  and  in  old  filters  which  have  been  out 
of  operation  for  a  considerable  period,  normal  bacterial 
results  do  not  appear  to  be  obtained  until  these  films  are 
formed. 

4.  In  old  filters  which  are  in  regular  operation,  and  which 
.vield  normal  chemical  and  bacterial  results,  a  marked  de- 
terioration in  these  results  occurs  when  for  any  reason 
there  is  a  well-defined  mechanical  disturbince  of  the  main 
body  of  sand,  whereby  the  continuity  of  the  films  is  broken 
to  a  certain  degree. 

5.  Low  rates  are  undoubtedly  safer  than  high  rates;  but, 
nevertheless,  up  to  a  certain  limit  the  rate  apparently  exerts 
very  little  influence,  and  this  limit  is  different  for  different 
filters  and  varies  with  other  conditions  in  the  case  of  the 
same  filter. 

6.  With  our  present  knowledge  it  may  be  stated  that  the 
factor  which  causes  the  effect  of  the  rate  of  filtration  upon 
bacterial  efficiency  to  become  practically  nil,  under  normal 
conditions,  is  chiefly  the  age  of  the  filter. 

In  the  operation  of  the  Indianapolis  plant,  the  studies 
made  during  the  fifteen  years  makes  it  possible  to  add  to 
these  observations  the  following: 

The  pre-ti-eatment  by  coagulant  of  a  water  supplied  to 
.slow  sand  filters  results  in  the  grouping  together  of  the 
suspended  particles  in  fairly  large  aggregates  which  are 
a  substitute  in  a  measure  for  the  sticky  coating  of  the  sur- 
face layer.  The  bacterial  content  of  a  sand  layer  filtering 
pre-treated  water  is  not  so  high  in  total  numbers  nor  so 
active  as  in  the  case  of  a  filter  handling  untreated  influent. 

The  bacterial  efficiency  of  filters  operating  in  this  f^ishion 
is  less  than  that  of  filters  operating  with  an  untreated  in- 
fluent. The  removal  of  organic  material  from  the  water 
to  be  filtered  les.sens  the  supply  of  material  to  be  deposited 
in  the  filters,  and  at  the  same  time  interferes  with  certain 
biological  processes  which  are  more  active  in  the  plain  type. 

Slow  sand  filters  operating  with  a  pre-treated  water  are 
more  susceptible  to  seasonal  variations  of  bacterial  flora, 
both  in  the  influent  water  and  in  the  sand  layer,  and  may 
at  times  unload  somewhat  in  the  fashion  of  sewage  filters. 
This  unloading  process  has  no  relation  to  the  quality  of 
raw  water  and  with  a  sterilization  treatment  following  is 
not  apparent  in  the  finished  product. 

Shutting  off  units  and  allowing  them  to  stand  for  twenty- 
four  to  forty-eight  hours  does  not  seem  to  interfere  with 
efficiency.  Continued  suspension,  however,  for  a  week  or 
more  seems  to  result  in  the  deposition  of  material  within 
the  upper  sand  layer  which  materially  reduces  the  produc- 
tion of  the  filter  unit  during  the  ensuing  run. 

Variations  in  depth  of  s.ind  layer  from  8  to  30  in.  have 
been  permitted  at  the  local  plant,  and  the  results  of  opera- 
tion indicate  that  the  thinner  layers  give  no  lesis  satisfactory 
purification.  In  point  of  ease  of  handling  the  filter  unit, 
the  thinner  layer  is  preferable. 
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Superelevated  Curve  Practice  on 
Minnesota  Highways 

PRACTICE  in  widening  and  superelevating  highway 
curves  has  been  standardized  in  Minnesota  by  adopt- 
ing a  ring  method  of  widening  and  by  setting  speed  and 
curve  limits  for  superelevation.  This  action,  with  the 
preparation  of  suitable  charts,  has  simplified  field  work 
and  office  computation,  particularly  in  determining 
additional  area  due  to  widening. 

Referring  to  the  drawing  it  will  be  seen  that  the 
widening  is  uniform  between  two  transition  curves  to 
the  tangents.  By  adopting  a  uniform  length  of  transi- 
tion and  calculating  offsets  and  areas  as  in  the  table 
the  area  of  extra  pavement  required  is  quickly  computed. 
Taking  the  curve  illustrated  as  an  example  the  procedure 
is:  From  the  table,  under  area  in  square  yards  for  two 
transition  curves  and  18  ft.  width  of  pavement,  opposite 
26  degrees,  the  sum  of  the  areas  A  and  4  is  obtained  and 
is  48.819  sq.yd.  From  the  same  table  under  area  in 
square  yards  per  100  lin.  ft.  and  18  ft.  width  of  pave- 
ment, opposite  26  degrees,  is  obtained  the  figure  48.178. 

The  product  of  this  figure  and  -    ,«„        is  the  area  B, 
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PLAN  AND  SECTIONS  OF  CUHVE.   ."^HOWIxr:   METHOD 
OF  WIDENING 

eerning  the  method  was  furnished  by  0.  L.  Kipp,  con- 
struction engineer,  Minnesota  Highway  Department, 
St.  Paul,  Minn. 
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decided  them  to  specify  that  for  curves  from  2  deg.  to 
7  deg.  the  pavement  should  be  superelevated  to  com- 
pensate for  a  speed  of  27  mi.  per  hour,  the  maximum 
superelevation  being  'i-in.  per  foot  of  width.  The 
maximum  superelevation  adopted  for  curves  from  7  to 
29  deg.  compensates  for  speeds  decreasing  uniformly 
from  27  mi.  to  12  mi.  per  hour.  After  the  maximum 
superelevation  is  reached  at  7  deg.  the  pavement  is 
given  a  graduated  additional  widening  commencing  with 
2  ft.  for  8  deg.  and  increasing  uniformly  to  5  ft.  for 
29  deg. 

Supplemented  by  a  tabulation  of  superelevation 
pitches  per  foot  width,  the  illustration  and  table  enable 
precise  and  quick  office  calculation  and  field  location  of 
widened   and   superelevated   curves.      Information   con- 


Science  and  Research  Bodies  to  Have  New  Home 
in  Washington 

A  home  for  the  National  Academy  of  Sciences  and  the 
National  Research  Council  is  to  be  built  in  Washington. 
Donations  from  a  number  of  friends  of  the  two  organi- 
zations have  enabled  them  to  purchase  the  block  bounded 
by  B  and  C  Sts.  and  21st  and  22d  St.s.  N.  W.,  facing  the 
Lincoln  Memorial  in  Potomac  Park.  The  cost  was  about 
$200,000.  The  Carnegie  Corporation  will  defray  the 
cost  of  the  building  itself.  The  donors  of  funds  for  the 
land  purchase  include  Ambrose  Swasey,  E.  A.  Deeds, 
Charles  F.  Kettering,  Henry  Ford,  George  Eastman, 
Adolph  Lomb,  Charles  F.  Brush,  P.  S.  du  Pont  and  the 
Corning  Glass  Works. 
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Sewage-Works  for  Lincoln,  Nebraska 
and  Suburban  Towns 

SETTLING  tanks  of  the  separate  digestion  type,  to 
which  sewage  is  pumped  from  a  receiving  basin  and 
from  which  the  effluent  passes  to  sprinkling  filters, 
constitute  the  main  element  of  sewage-works  recom- 
mended to  serve  a  sanitary  district  comprising  the  city 
of  Lincoln,  Neb.,  and  four  suburban  towns,  the  amount 
of  sewage  having  become  too  great  for  adequate  dilu- 
tion in  Salt  Creek.  This  plant  will  treat  all  the  sewage 
discharged  above  the  works  at  27th  St.  and  for  about 
ten  years  there  will  be  ample  dilution  for  sewage  enter- 
ing below  that  point.  When  this  latter  sewage  increases 
to  such  an  extent  as  to  cause  a  nuisance,  settling  tanks 
may  be  constructed  for  the  two  suburban  towns  of 
Havelock  and  University  Place,  to  be  supplemented 
later  by  sprinkling  filters  if  necessary.  The  above  state- 
ment is  summarized  from  a  i-ecent  report  by  Alvord  & 
Burdick,  consulting  engineers,  Chicago,  on  the  proposed 
sanitary  district. 
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Lincoln  and  the  four  suburban  towns  have  a  popula- 
tion of  70,000  and  more  than  100  miles  of  sewe»"s  on  the 
separate  system.  With  the  extensions  to  be  built  this 
year  nearly  100  per  cent  of  the  population  will  be 
served.  The  daily  .sewerage  discharge  of  the  entire  dis- 
trict is  about  4,500,000  gal.,  nearly  80  per  cent  of  this 
being  from  the  city  of  Lincoln.  It  is  estimated  that  by 
1950  the  population  will  be  175,000,  the  daily  sewage 
discharge  13,000,000  gal.,  and  the  area  increased  from 
8,000  to  23,000  acres  by  extending  the  city  limit-s. 

The  sewage  is  typically  domestic  and  varies  from 
fresh  to  a  maximum  age  of  five  hours.  Salt  Creek  ha.^ 
a  minimum  flow  of  50  .sec. -ft.  and  during  a  consider- 
able part  of  the  year  it  is  a  nui.sance  owing  to  odors 
and  deposits.  The  principal  requirements  for  the  efflu- 
ent of  the  sewage-works  are  that  it  must  be  stable  and 


odorless   and   reasonably  free   from   suspended   matter, 
particularly    coarse    material.      It    is    considered    that 
further  refinements,  if  involving  additional  expense,  are 
not  warranted. 
To  abate  the  present  nuisance,  an  intercepting  sewer 
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is  being  built  parallel  with  the  creek  and  will  be  ex- 
tended to  the  new  plant.  As  all  sewage  will  have  to 
be  pumped  to  give  a  gravity  flow  through  the  plant, 
the  interceptor  will  discharge  into  a  125,000-gal.  two- 
compartment  reservoir  to  supply  the  pumps,  which  will 
be  driven  by  electric  motors  and  controlled  automatically 
by  floats.  This  interceptor  is  designed  with  sufficient 
capacity  for  1950  conditions,  but  the  sewage-works  are 
designed  for  the  conditions  of  1930,  with  a  population  of 
100,000,  in  order  to  allow  for  possible  development  in 
methods  of  sewage  treatment.  A  diagrammatic  section 
through  the  plant  is  shown   in   Fig.  2. 

The  tj'pe  of  tank  proposed  is  adapted  particularly  for 
such  conditions  as  those  at  Lincoln,  where  the  sewage 
is  domestic  and  relatively  fresh  and  will  form  consider- 
able quantities  of  both  sludge  and  scum.  This  type  was 
designed  first  by  Mr.  Alvord  for  the  plant  at  Madison, 
Wis.  (see  Engincerivfi  Neics-Record,  Sept.  11,  1919, 
p.  510),  and  was  used  later  for  the  naval  training  sta- 
tion at  Great  Lakes,  111.  As  shown  in  Fig.  1,  it  includes 
baffled,  hopper-bottom  primary  and  secondary  compart- 
ments separated  by  a  sludge  digestion  chamber,  each 
compartment  being  connected  to  this  chamber  by  sludge 
pipes  and  scum  weirs.  Each  of  the  six  tanks  will  have 
a  working  capacity  of  1,000,000  gal.  daily,  with  a  deten- 
tion of  45  minutes  in  each  compartment.  This  total 
detention  period  of  1 '  hours  is  sufficient  for  reduction 
of  about  75  per  cent  of  the  solids,  but  is  not  so  long 
as  to  make  the  sewage  too  stale  for  economical  subse- 
quent treatment. 

From  the  tanks,  the  sewage  will  flow  to  dosing  cham- 
bers in  circular  sprinkling  filters  375  ft.  in  diameter, 
two  of  which  will  be  sufllkient  for  conditions  up  to  1930, 
when  the  tank  effluent  will  be  at  the  rate  of  alwul: 
4,500,000  gal.  daily.  The  beds  will  be  6  ft.  deep,  filled 
with  broken  stone  ranging  from  3-in.  size  at  the  bottom 
to  1-in.  at  the  top.  They  will  be  equipped  with  cast- 
iron  distributors  and  risers  having  nozzles  spaced  12  ft. 
c.  to  c.  Secondary  sedimentation  is  believed  unneces- 
sary in  view  of  the  amount  of  dilution  available.  It  is 
pointed  out  that  the  filter  effluent  will  carry  practically 
the  same  amount  of  suspended  matter  as  the  tank  eflhi- 
ent,  or  20  per  cent  of  that  in  the  raw  sewage,  but  that 
these  .solids  will  be  finely  divided  and  as  stable  as  the 
effluent. 

The  recommended  plans  of  the  engineers  have  been 
adopted,  and  the  city  will  extend  the  intercepting  sewer 
to  the  plant  at  an  estimated  cost  of  $140,000.  This 
will  be  done  under  the  direction  of  George  W.  Bates, 
city  engineer.  As  the  city  and  four  independent  sub- 
urban towns  will  he  served  the  sanitary  district  already 
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mentioned  has  been  organized  to  build  and  operate  the 
works.  The  cost  for  a  plant  sufficient  for  1930  condi- 
tions is  estimated  at  $330,000,  with  an  annual  operat- 
ing cost  of  $12,500. 

Three  other  disposal  methods  were  considered,  but 
the  operating  costs  were  considerably  higher,  although 
the  activated-sludge  process  gave  a  lower  construction 
cost.  For  tanks  and  sand  filters  the  estimated  construc- 
tion cost  was  $525,800  and  the  annual  operating  cost 
$15,400.  With  the  activated-sludge  process  preceded 
by  tank  treatment  the  construction  cost  would  be  $250,- 
000,  and  for  an  activated-sludge  alone  it  would  be 
$212,000.  The  corresponding  annual  operating  costs 
would  be  $44,800  and  $77,700,  as  compared  with  $12,500 
for  the  plant  as  adopted.  Fixed  charges  are  not  con- 
sidered in  any  of  the  estimates. 
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Averages  and  Maximum  Runs  in 
Concrete  Paving 

Relation  Shown  by  Graphs  of  Sixteen  Minnesota 

Paving  Operations — Maximum  Record 

Outfits  Described 

AVERAGE  speeds  per  working  day  in  placing  con- 
^tV.  Crete  road  slab  were  about  half  the  speed  recorded 
by  the  maximum  day's  run  during  any  month's  opera- 
tion in  1920  on  sixteen  paving  contracts  in  Minnesota. 
Ordinarily  the  maximum  day's  run,  when  it  was  extra- 
ordinary, exceeded  greatly  that  of  any  other  day.  How- 
ever, operations  which  exhibited  an  extraordinary  day's 
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PIG.   1.     DAILY  AVERAGE  AND  MAXIMUM  DAY'S  RUN 
ON  SIXTEEN  PAVING  OPERATIONS 

performance  also  showed  high  averages  both  for  the 
month  and  the  season. 

Besides  the  facts  noted,  the  graph  by  months  of  the 
season's  operations  indicates  peak  performances  per- 
haps never  surpassed  in  concrete  pavement  construc- 
tion. The  high  records  were  on  operations  64  and  114 
and  in  both,  18  ft.  one-course  concrete  slab,  7i  in  thick, 
was  being  constructed.  On  the  basis  of  2  sq.yd.  per 
lineal  foot  of  pavement  the  maximum  day's  run  of  com- 
pleted pavement  was  1,072.6  ft.  on  operation  64,  and 
1,098  ft.  on  operation  114.  The  nearest  equal  record 
to  these  Minnesota  performances,  reported  in  1920,  was 
1,034  ft.  of  18-ft.  slab,  8  in.  thick,  laid  in  one  10-hour 
day  in  Michigan. 

With  the  background  of  averages  given  by  the  dia- 
gram, peak  performances  are  presented  in  their  proper 
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FIG.    2.      PAVING   PLAN    DEVISED   TO    REDUCE   EARTH 
ROAD  HAUL 

relation  to  construction  progress.  The  two,  which  have 
been  enumerated,  command  especial  attention  because 
of  the  extreme  height  of  the  pinnacle  reached. 

2,196  Sq.Yd.  in  Less  than  10  Hr. — Operation  114, 
which  exhibited  the  best  performance,  covers  two  full 
months  and  13  days  in  August.  Exceptional  speed  was 
attained  continuously  after  the  preliminary  adjustment 
period — the  average,  as  read  from  the  diagram,  was 
over  1,000  sq.yd.  per  working  day  for  two  months.  The 
peak  run  of  2,196  sq.yd.,  it  is  stated,  was  made  in  less 
than  ten  hours,  lack  of  cement  compelling  work  to  be 
stopped  at  4  p.m. 

A  flat  country  was  traversed  by  the  road,  which  was 
74  miles  long,  paved  18  ft.  wide  with  a  64  and  74-in. 
slab  of  1-2—4  stone  concrete.  In  Minnesota,  when  ma- 
chine finishing  is  employed,  a  1-2-4  concrete  with  2-in. 
slump  is  specified.  For  hand  finishing  a  wet  mixture, 
6-in.  slump,  is  allowed  but  the  proportion  of  coarse 
aggregate  is  reduced  to  34  parts. 

A  central  mixing  plant  was  adopted  by  the  contractor, 
with  wet  batch  haulage  in  24-ton  motor  trucks  equipped 
with  2-cu.yd.  Lee  bodies  for  end  dumping.  The  mixing 
plant  was  located  about  midway  of  the  74-mile  road, 
and  paving  proceeded  as  in- 
dicated by  the  numerals  and 
arrow  heads.  Fig.  2.  With 
sections  1  and  2  paved,  the 
contractor  had  14  miles  of 
paved  road  over  which  to 
haul  in  paving  section^  3  and 
4.  Reduction  of  earth  road 
haul,  these  roads  being  very 
soft  in  wet  weather,  was 
effected  by  this  plan  as  fol- 
lows: With  a  maximum  haul 
of  31  miles,  the  maximum 
earth  road  haul  was  2  miles, 
the  maximum  average  was  1 
mile  and  the  average  was  ; 
mile.  At  the  mixing  plant, 
sand  was  hauled  13  miles  by 
motor  trucks  to  a  ground 
hopper  from  which  a  belt 
conveyor  carried  it  to  the  mixer  sand  bin.  Another 
belt  conveyor  from  the  cement  house  to  the  mixer  floor 
handled  the  cement  in  bags.  Stone  coming  in  on  gon- 
dola cars  was  unloaded  by  derrick  and  clamshell  into 
the  mixer  stone  bin  or  into  stockpile.  The  1  cu.yd. 
mixer,  mixing  a  full  minute,  discharged  into  a  2  cu.yd. 
hopper  under  which  the  trucks  drove  and  received  their 
loads  averaging  14  cu.yd.  At  the  pavement  the  dumped 
concrete  was  roughly  spread  by  a  horse-drawn  scraper 
and  then  finished  by  a  finishing  machine. 

The  contractors  for  this  road  were  McCree,  Moos  & 

Co.,  St.  Paul,  Minn.    Their  crew  ran  from  38  to  51  men. 

2,145  Sq.Yd.  in  10  Hr.  21   il/i?*.— Operation   64,  on 

which  the  second  best  performance  was  made,  covered 

a  period  of  six   months.     As  shown   by   the   diagram, 
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Fig.  1,  the  peak  performance  was  an  isolated  one,  but 


Februarj'  3,  1921 


ENGINEERING     NEWS-RECORD 


223 


the  average  for  the  season  was  the  high  one  of  880  sq.yd. 
per  working  day.  On  the  day  of  the  peak  performance, 
work  was  begun  at  6:15  a.m.  and  was  stopped  at  5.35 
p.m.,  with  30  min.  for  lunch  and  30  min.  delay  due  to 
a  breakdown.  The  average  haul  of  proportioned  batche.s 
by    industrial    railway    was    2,500    ft.      The    pavement 


FIG.  3.     TRACTOR-HAULED  MIXER  OUTFIT 

dimensions  and  specifications  were  the  same  as  in  the 
operation  previously  described. 

In  this  operation  the  only  features  unusual  to  the 
normal  industrial  railway,  batch-box  haulage  method 
were  the  use  of  two  finishing  machines,  one  operating 
about  50  ft.  behind  the  other,  and  the  special  mixer  out- 
fit illustrated  by  Fig.  3.  A  4-bag  paver  was  mounted 
on  an  old  steam  shovel  base  and  provided  with  a  tower 
and  crane  hoist  for  handling  the  batch  boxes.  A  steam 
tractor  moved  the  mixer  and  supplied  steam  for  it  and 
the  hoist  engine. 

The  contractors  for  this  road  were  Siems,  Helmers 
&  Schaffner,  St.  Paul,  Minn.  Their  crew  ran  about 
66  men,  as  follows :  Overhead  2,  materials  yard  11,  trans- 
portation 9,  mixer  17,  grading  and  form  setting  18, 
maintenance  and  repair  6,  and  miscellaneous  3. 

Conclusions — Star  perfoi-mances  in  pavement  laying, 
ordinarily,  are  either  staged  ahead  or  occur  because 
of  an  exceptional  combination  of  favorable  conditions. 
The  perfection  of  direction,  equipment  and  working 
crew  which  enables  a  peak  performance  on  occasion  is 
generally  reflected  by  unusually  good  average  perfonn- 
ances.  The  old-time  contractor's  axiom  that  "stunts 
don't  make  estimates,"  is  not  as  axiomatic  as  may  be 
thought.  It  is  true  that  best  days'  records  are  about 
twice  average  days'  records  on  any  job. 


Copper  Sulphate  for  Cleaning  Basin  Walls 

For  cleaning  algae  from  the  sedimentation  basins 
of  the  Kansas  City  water-works  at  Quindaro,  copper 
sulphate  is  sprayed  on  to  the  surface  after  lowering 
the  water  level  a  few  feet.  George  F.  Gilkinson,  chief 
chemist  of  the  water  department,  described  the  meth- 
ods employed  in  a  paper  presented  recently  before  the 
Iowa  section  of  the  American  Water-Works  Association. 
Satisfactory  results  were  obtained  by  spraying  the  walls 
to  which  the  algae  cling,  after  drawing  down  the  water, 
with  a  paint-spraying  pump  attached  to  an  8-gal.  keg 
mounted  on  wheels.  A  5-per  cent  solution  was  used. 
An  hour  after  application  the  walls  are  scrubbed  with 
a  wire  brush  and  the  basin  refilled.  One  gallon  covers 
125  sq.ft.  of  wall.  Mr.  Wilkinson  stated  that  the  walls 
are  kept  comparatively  free  from  algK  by  an  application 
every  two  months  during  the  summer. 


District  Maintenance  Engineers' 
Report  Blank 

Daily  Activities  Recorded  on  Special  Blank  and  by 

Map  Showing  Roads  Inspected 

Each  Week 

A  HELPFUL  check  is  kept  on  the  activities  of  dis- 
trict engineers  of  highway  maintenance  in 
Indiana  by  means  of  a  weekly  report  blank  and  map. 
Often  it  is  desired  to  know  more  than  is  told  by  mileages 
and  expenditures  concerning  the  personal  touch  which 
the  engineer  maintains  with  his  roads  and  with  his 
assistants.  The  report  blank  and  the  map  give  this 
information  satisfactorily,  both  when  the  chief  engineer 
wishes  to  determine  at  a  glance  whether  the  district  man 
is  covering  his  job  and  when  he  wishes  to  analyze  in 
detail  the  distribution  of  his  time  by  the  district  man. 
The  map  proves  valuable  for  the  first  purpose. 

To  bring  out  clearly  the  effectiveness  of  the  method 
an  actual  report  is  given,  except  that  names  are  omitted. 
The  map  is  printed  on  the  back  of  the  blank  form 
herewith  reproduced,  the  routes  of  trips  made  by  the 
district  engineer  being  depicted  in  colored  ink  and 
marked  with  dates.  Symbols  are  employed  to  economize 
space.     For  example,  a  section  of  road  is  referred  to  by 
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road  number  and  section  letter.  Employees  with  whom 
conference  is  had  are  indicated  by  a  number  or  letter 
placed  within  a  circle.  Thus,  referring  to  the  blank, 
the  entry  on  Monday  of  h-P-Q,  followed  by  the  letter  S 
in  a  circle,  indicates  that  on  that  day  the  district 
engineer  inspected  sections  P  and  0  of  road  No.  i  and 
consulted  with  the  superintendent  of  the  Seymour 
subdistrict.  Other  entries  as  given  are  self-explanatory. 
The  map  serves  merely  to  indicate  graphically  the  routes 
and  distances  covered  by  inspections. 

This  blank  and  map  were  devised  by  A.  H.  Hinkle, 
chief  maintenance  engineer.  State  Highway  Commission 
of  Indiana. 

New  Jersey  Bridges 

New  Jersey  owns  704.2  miles  of  highways  on  which 
exi.st  568  bridges  of  over  5-ft.  span,  80  per  cent  of  which 
are  incapable  of  meeting  the  demands  of  modern  traffic, 
according  to  Charles  A.  Mead,  bridge  engineer. 
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Cost-Plus  Contract  Successful  on 
Georgia  Road  Work 

By  W.  R.  Neel 

state  Highway  Engineer,  Atlanta,  Ga. 

Highway  construction  costs  were  reduced  last  year 
in  Georgia  by  the  adoption  of  a  form  of  cost-plus  con- 
tract. This  contract  was  devised  to  moderate  bidding 
prices,  which  had  been  progressively  increasing,  by  re- 
lieving the  contractor  from  the  burden  of  risk  and  the 
expense  of  financing  the  work.  Its  character  and  the 
results  obtained  by  its  use  are  summarized  here  from 
a  paper  read  at  the  Washington  meeting  of  the  Amer- 
ican Association  of  State  Highway  Officials. — EDITOR. 


COMPETITION  is  not  eliminated  by  a  new  form  of 
cost-plus  contract  for  highway  construction  in 
Georgia.  The  contractor  in  submitting  his  bid  divides 
it  into  two  parts,  the  estimated  cost  and  the  desired 
compensation.  In  order  to  have  an  incentive  to  keep 
down  the  cost,  the  contractor  is  allowed  25  per  cent  of 
any  saving  on  the  estimated  cost,  provided  it  does  not 
exceed  50  per  cent  of  the  total  compensation  in  the  pro- 
posal, and  should  the  cost  exceed  the  estimate,  50  per 
cent  of  this  excess  is  deducted  from  the  compensation, 
with  the  provision  that  the  compensation  must  not  be 
reduced  more  than  75  per  cent.  Therefore,  the  con- 
tractor is  assured  of  at  least  25  per  cent  of  the  com- 
pensation, as  shown  in  his  bid,  for  which  he  must  fur- 
nish at  his  expense  a  superintendent  and  any  overhead 
expense,  such  as  the  maintenance  of  his  general  office. 
It  is  calculated  that  the  25  per  cent  will  allow  the  con- 
tractor to  break  even  with  no  loss  other  than  that  of 
his  time. 

The  contract  also  provides  for  machinery  and  equip- 
ment rental,  a  form  being  provided  which  must  be  filled 
out  and  which  is  a  part  of  the  contract  cost  of  work. 
However,  the  rental  schedule  is  fixed,  and  only  the 
interest  on  the  value  of  the  equipment  is  allowed,  plus 
a  fair  compensation  for  depreciation,  insurance  and 
estimated  repairs.  In  this  way  no  profit  can  be  made 
other  than  that  shown  as  compensation,  and  this  amount 
varies  with  the  skill  and  zeal  used  in  prosecuting  the 
work. 

All  cost  of  the  work  is  paid  by  the  owner.  A  bonded 
accountant  makes  up  pay-rolls  and  supervises  the  pay- 
ing of  all  labor,  etc.  All  materials  are  purchased  by 
the  purchasing  agent  of  the  State  Highway  Department, 
and  the  prices  for  all  materials,  f.o.b.  railroad  siding, 
are  included  in  the  proposal.  In  this  way,  the  only 
financing  required  by  the  contractor  is  in  purchasing 
equipment,  and  in  paying  the  salary  of  his  superin- 
tendent. 

Practical  Results  Obtained 

This  new  form  of  contract  has  permitted  honest  con- 
tractors of  small  means  to  show  their  ability  on  a  larger 
scale  than  would  be  possible  with  the  old  form  under 
which  a  surety  bond  is  required  for  the  full  amount  of 
the  contract,  which  many  conti-actors  of  small  means 
are  unable  to  make.  The  facilities  for  financing  this 
contract  have  opened  a  field  for  intelligent,  honest 
bidders  who  would  otherwise  be  unable  to  participate 
in  a  project  of  very  great  magnitude,  except  as  sub- 
contractors, although  their  ability  might  be  ample  to 
handle  the  work. 

On  a  recently  completed  concrete  paving  project,  the 
successful  bidder  could  not  have  financed  the  project 


under  the  old  form  of  contract  and  yet  he  has  had 
charge  of  the  construction  of  more  miles  of  concrete 
pavement  within  the  state  than  any  other  contractor. 
The  result  was  that  5  J  miles  of  18-ft.  concrete  pave- 
ment were  laid  in  3i  months  at  a  15  per  cent  net  sav- 
ing on  the  contract  as  awarded.  The  contractor  not 
only  earned  his  compensation  as  set  forth  in  his  bid, 
but  an  additional  50  per  cent,  the  maximum  amount 
permissible.  The  bid  was  24  per  cent  lass  than  the 
next  lowest  bid  which  was  on  the  old  fonn  of  contract. 
On  another  project  a  saving  of  11.3  per  cent  is  shown. 
A  grading  job  showed  a  saving  of  13.2  per  cent  when 
the  work  had  been  under  way  for  more  than  three 
months. 

The  cost-plus  contracts  now  under  way  in  Georgia 
amount  to  over  $1,500,000  and  a  saving  of  a  little  over 
S20,000  has  been  effected  in  bond  premiums  alone,  as  a 
minimum  bond  is  required  under  this  form  of  contract. 


Life  of  Ties  and  Timbers  in  Mexico 

UNTREATED  pine  timber  on  railways  in  the  coastal 
plain  of  Mexico  along  the  Gulf  of  California  has  a 
probable  life  of  only  three  to  four  years  for  ties  and  six 
years  for  trestle  timbers,  according  to  a  report  by  J.  D. 
Mathews,  engineer  of  maintenance  of  way,  published  in 
the  C7'oss  Tie  Bulletin.  Trestles  only  nine  years  old,  and 
which  had  carried  no  traffic  for  five  years,  owing  to  the 
revolutionary  troubles,  were  found  rotten  and  sagging 
with  their  own  weight. 

This  condition  is  due  to  the  extremely  rapid  decay 
under  the  influence  of  warm  and  moist  atmosphere,  a 
jungle  growth  of  trees  and  vegetation  and  an  annual 
rainfall  of  30  to  40  in.  Creosoted  pine  had  suffered 
little  in  nine  years.  Cedar  piles,  after  the  same  period, 
were  only  approaching  the  point  when  renewals  would 
be  required.  Redwood  caps,  posts  and  ties  were  also  in 
good  condition,  the  ties  indicating  a  minimum  life  of 
eight  years  and  a  considerably  longer  average  life. 
Replacement  of  pine  by  redwood  for  ties  and  all  trestle 
timbers  except  stringers  will  be  an  immediate  rather 
than  an  ultimate  economy  under  the  above  conditions, 
according  to  Mr.  Mathews. 


Studying  Power  Possibilities  on  the  Tennessee 

An  engineering  and  economic  survey  of  the  Tennes- 
see River,  its  tributaries  and  its  basin  is  being  made 
by  the  Corps  of  Engineers,  U.  S.  Army.  The  sui-vey 
includes  a  study  of  the  resources  of  the  basin  with  the 
idea  of  determining  the  influence  of  water  transporta- 
tion on  their  development  and  the  amount  of  tonnage 
that  they  might  contribute  for  transportation  by  water. 
The  work  is  being  done  under  a  Federal  appropriation 
with  co-operative  work  by  the  Tennessee  River  Improve- 
ment Association.  The  mountain  areas  which  fringe 
the  Tennessee  Basin  are  being  mapped  aerially.  One  of 
the  important  features  of  the  report  will  be  the  effect 
on  the  main  stream  by  power  developments  on  a  non- 
navigable  tributary.  This  qusetion  is  a  live  one  because 
of  the  many  proposed  water-power  developments.  The 
Parr  Shoals  dam  on  the  non-ndvigable  Broad  River,  near 
Columbia,  S.C,  so  affected  the  flow  of  water  in  the 
Congaree  River  as  to  make  navigation  impracticable. 
The  Chattahoochee  River  is  navigable  to  Columbus,  Ga. 
When  a  large  power  plant  above  Columbus  finds  it 
necessary  to  draw  out  the  maximum  quantity  of  water 
that  is  uses,  boats  frequently  must  be  tied  up  until  the 
needs  of  the  power  plant  have  been  supplied. 
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Employment  Relations  in  the  Construction  Industry 


AS  A  GUIDE  for  the  conduct  of  the  future  activities 
1\.  of  the  Associated  General  Contractors,  that  organi- 
zation's committee  on  labor  submitted  to  the  annual 
meeting  held  at  New  Orleans,  Jan.  25-27,  a  constitution 
of  industrial  relations  supplemented  by  a  statute  of  em- 
ployment relations  applied  to  the  construction  industry, 
both  of  which  are  reprinted  below.  The  committee, 
which  is  headed  by  L.  C.  Wason,  believes  that  a  good 
deal  of  difficulty  in  industrial  relations  has  been  caused 
by  confusing  fundamental  principles  with  the  details  of 
application.  The  obligations  and  duties  of  employer 
and  employee  to  one  another,  to  capital  and  to  the  public 
have  often  been  mixed  in  a  single  document.  The  com- 
mittee is  of  \;he  opinion,  therefore,  that  the  separate  doc- 
uments which  it  has  prepared  will  eliminate,  in  part, 
this  confusion. 

The  labor  committee's  report  was  approved  by  the 
convention. 


Fundamental  Principles  of  Industrial 
Employment  Relations 

Preamble — Employment  relations  should  accord  with  and 
express  ideals  of  justice,  equality,  and  individual  liberty. 
The  terms  of  employment  should  conform  to  the  essential 
requirements  of  economic  law  and  should,  through  intelli- 
gent co-operation,  based  on  a  recognition  of  mutuality  of 
interest,  conduce  to  high  productive  efficiency.  They  should 
reflect  an  effort  to  realize  ideals  of  individual  and  social 
betterment. 

The  interest  of  the  public,  which  includes  every  indi- 
vidual in  the  community,  is  paramount.  It  is  composed  of 
interdependent  interests  whose  just  balance  necessitates 
that  impartial  justice  be  accorded  to  every  individual. 

There  is  a  mutuality  of  interest  among  employers,  em- 
ployees, and  investors.  Their  interests  as  well  as  the  public 
interest  must  be  defined  and  protected  and  to  this  end 
public  opinion  must  be  kept  informed  and  enlightened. 

The  first  step  toward  industrial  peace  will  be  a  realiza- 
tion of  the  interdependence  of  all  elements  related  to  in- 
dustry and  a  recognition  of  their  responsibility  one  to 
another. 

In  government  and  public  service  employment  the  orderly 
administration  of  government  must  be  assured,  and  the 
paramount  interest  of  the  public  protected. 

Briefly  stated,  Justice  to  all  interests,  Co-operation  be- 
tween employer  and  employee,  produces  Service  to  the  public. 

Principles 

1 — Employment  Relation — Every  person  possesses  the 
right  to  engage  in  any  lawful  business  or  occupation  and  to 
enter,  individually  or  collectively,  into  any  lawful  contract 
of  employment  either  as  employer  or  as  employee. 

2 — The  Open  Shop — The  right  of  employer  and  employee 
to  enter  into  and  to  determine  the  conditions  of  employment 
relations  with  each  other  (without  reference  to  the  aflfilia- 
tion  or  non-afliliation  of  either  with  any  organization)  is 
an  individual  right  of  free  contract  possessed  by  each  of 
the  parties. 

•J — Right  of  Ansociation — All  men  possess  the  equal  right 
to  associate  voluntarily  for  the  acconipli.><hment  of  lawful 
purposes  by  lawful  means.  The  association  of  men  whether 
of  employers,  employees,  or  others,  for  collective  action  or 
dealing,  confers  no  authority  over  and  must  not  deny  any 
right  of  those  who  do  not  desire  to  act  or  deal  with  them. 

■t — ReKpimHihiJily  of  CombinatinnK — The  public  welfare, 
the  protection  of  the  individual,  and  sound  employment  rela- 
tions equally  require  all  associations  or  combinations  be 
be  subject  to  the  authority  of  the  state.  As  the  public  in- 
terest is  paramount,  full  publicity  of  facts  of  industrial 
relations  is  necessary. 


5 — Obligation  to  Secure  Production — To  develop,  with  due 
regard  for  the  health  safety  and  well-being  of  the  indi- 
vidual, the  maximum  capacity  and  output  required  of  in- 
dustry is  the  common  social  obligation  of  all  engaged 
therein. 

6— Wages  and  Management—The  wage  of  labor  must  be 
drawn  from  the  product  of  industry  and  must  therefore  be 
earned  and  measured  by  its  contribution  to  production.  All 
employees  are  entitled  to  complete  business  information  in 
matters  affecting  the  terms  of  their  employment;  and 
frankness  is  essential.  In  order  that  the  worker,  in  his  own 
and  the  general  interest  may  develop  his  full  productive 
capacity,  it  is  the  duty  of  management  to  assist  him  to 
secure  regular  employment  suited  to  his  abilities,  to  furnish 
him  with  incentive  and  opportunity  for  self  improvement, 
and  to  provide  proper  safeguards  for  his  health  and  safety. 
~ — Ho^irs  of  Labor— The  number  of  hours  in  the  work  day 
or  week  in  which  required  maximum  output,  consistent  with 
the  well-being  of  the  workers,  can  be  maintained  in  a 
given  industry  should  be  ascertained  by  careful  study  and 
never  should  be  exceeded  except  in  case  of  emergency. 
One  day  of  rest  in  seven,  or  its  equivalent,  should  be 
provided. 

8 — Adjustment  of  Employment  Relations — Adequate 
means  satisfactory  both  the  employer  and  his  employees, 
and  voluntarily  agreed  to  by  them,  should  be  provided  for 
mutual  discussion  and  adjustment  of  employment  relations. 
9— Community  of  Interest — The  greatest  measure  of  re- 
ward and  well-being  for  both  employer  and  employee,  and 
the  full  social  value  of  their  service  to  the  public  must  be 
sought  in  the  successful  conduct  and  full  development  of 
the  industrial  establishment  in  which  they  are  associated. 
Intelligent  and  practical  co-operation  based  upon  a  mutual 
recognition  of  this  community  of  interest  constitutes  the 
true  basis  of  sound  industrial  relations. 

10 — Government  Employment — The  state  is  sovereign  and 
cannot  tolerate  a  divided  allegiance  on  the  part  of  its  oflS- 
cers  and  servants.  While  the  right  of  government  em- 
ployees, national,  state  or  municipal,  to  be  heard  and  to 
secure  consideration  and  just  treatment  should  be  amply 
safeguarded,  the  community  welfare  demands  that  no 
combination  shall  be  permitted  to  prevent  or  impair  the 
operation  of  government  or  of  any  governmental  function. 
11 — Public  Service  Employment — In  public  service  activi- 
ties the  public  interest  and  well-being  must  be  the  para- 
mount and  controlling  consideration.  The  power  of  regula- 
tion and  protection  exercised  by  the  state  over  the  corpora- 
tion should  properly  extend  to  the  employees  in  so  far  as 
may  be  necessary  to  assure  the  adequate,  continuous,  and 
unimpaired  operation  of  public  utility  service. 


A  Statute  of  Employment  Relations  Applied  to 
the  Construction  Industry 

1. — Employment 

(1)  The  value  of  a  good  spirit  in  an  organization  is  vital 
to  successful  industry.  The  organization  may  think  favor- 
ably or  unfavorably  of  its  employers,  may  work  with  en- 
thusiasm or  without  any,  depending  upon  what  the  indi- 
vidual thinks  of  his  employers  and  the  work  they  are  doing. 
Therefore,  there  must  be  frankness  between  employer  and 
employee,  perfect  freedom  in  action  and  expression  of 
thought,  to  maintain  mutual  friendly  relations. 

(2)  When  hiring  an  employee,  a  complete  record  of  his 
experience  .should  be  obtaine<l.  He  should  be  fully  informed 
of  the  conditions  of  his  employment,  wages,  hours,  loca- 
tion, living  conditions,  dangers,  etc.,  and  the  methods  of  his 
employer  and  what  he  expects  of  his  employee.  That  is, 
there  should  be  frankness,  mutual  confidence,  and  respect  on 
both  sides  from  the  start.  (Continuous  efforts  must  be  made 
to  advance  and  increase  these  mutual  relations  in  order  to 
prevent  or  adjust  misunderstandings  as  soon  as  they  are 
discovered. 
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(3)  The  fact  is  recognized  that  in  many  locations  and 
establishments  the  basic  eight-hour  day,  or  a  weekly  equiva- 
lent, has  been  adopted  as  the  usual  standard.  As  the  num- 
ber of  hours  properly  constituting  a  day's  work  varies  in 
some  locations  and  classes  of  construction  work,  it  is  recom- 
mended that  changes  from  the  usual  standard  be  so  made  as 
not  to  disrupt  or  disorganize  the  rest  of  the  industry. 

(4)  Overtime  work  should  be  discouraged.  Where  the 
nature  of  the  work  is  such  as  to  require  employees  to  work 
beyond  the  established  hours,  they  should  receive  an  extra 
rate  of  compensation  for  such  overtime. 

(5)  Continuity  of  employment  is  desirable  and  should  be 
maintained  as  far  as  possible. 

(6)  Apprentices  should  not  be  limited  in  number  in  any 
trade.  If  equitable  ru'es  as  to  the  period  of  service  and  the 
degree  of  skill  required  of  apprentices  are  made  by  the  vari- 
ous trades,  the  law  of  supply  and  demand  will  regulate  the 
number. 

(7)  Discrimination  against  the  use  of  apprentices  by  or- 
ganized labor  must  not  be  permitted.  Employers  in  large 
communities  should  encourage  the  establishment  of  public 
trade  schools  and  the  attendance  of  the  youth  at  them. 

2. — Working  Conditions 

(1)  The  public  interest  and  the  comfort  and  health  of 
individual  employees  demand  that  every  effort  should  up 
made  to  perfect  the  conditions  of  employment,  with  special 
reference  to  sanitary  conditions,  heat,  light,  ventilation; 
safeguarding  the  health  of  workers  and  providing  protec- 
tion against,  and  treatment  in  cases  of  accidents;  suitable 
rest  periods  where  necessary;  and  due  warning  to  ths 
worker  if  he  is  undertaking  to  perform  a  hazardous  opera- 
tion. 

(2)  Provide  safety  devices  and  guards  against  accident 
and  disease.  Mechanical  plants,  stagings,  ways  and  works 
should  bs  inspected  daily.  Where  temporary  camps  are 
used,  provide  proper  inspection  for  sanitation,  food  supply, 
water,  and  the  welfare  of  the  men. 

(3)  Employees  should  be  zpfeguarded  against  unjust 
treatment  or  abitrary  discharge  by  their  foremen  or  imme- 
diate superiors.  In  justice  to  employees,  adequate  advance 
notice  shou'd  be  given,  whenever  possible,  to  those  who  must 
necessarily  be  laid  off.  Likewise,  an  employee  should  give 
reasonable  notice  to  his  employer  of  his  intention  to  leave 
the  service. 

(4)  The  temperament  of  the  gang  boss  or  foreman  in 
direct  contact  with  the  hand  workers  is  most  important. 
He  must  be  fair  and  give  his  men  a  square  deal. 

(5)  Establish  by  conference  between  the  parties  what 
facts  concerning  the  company's  and  men's  activities  should 
be  common  knowledge  to  both,  and  provide  for  giving  these 
facts  fullest  publicity. 

(6)  All  states  should  enact  compulsory  workmen's  com- 
pensation insurance  laws  that  are  just  both  to  the  employer 
and  employed. 

3. — Production 

(1)  Public  interest  requires  increasing  output  per  man  as 
a  prime  factor  in  reducing  construction  costs. 

(2)  Employees  should  not,  therefore,  intentionally  restrict 
individual  output  to  create  an  artificial  scarcity  of  labor  as 
a  means  of  increasing  wages  or  continuity  of  employment, 
or  of  equalizing  the  productivity  and  wages  of  workers  hav- 
ing different  degrees  of  skill  and  ability.  Employees  should 
also  co-operate  with  the  employer  in  the  adoption  of  new 
and  improved  machinery  and  methods  with  a  view  to  in- 
creasing efficiency,  thereby  lowering  the  cost  of  construction. 

(3)  The  value  of  industrial  training  as  a  means  of  in- 
creasing production  is  recognized.  Such  training  should 
be  encouraged  by  employers  and  employees. 

(4)  The  reduction  in  working  hours  below  the  economic 
limit  in  order  to  secui-e  greater  leisure  for  the  individual 
should  be  made  on'y  with  full  understanding  and  accept- 
ance of  the  fact  that  it  involves  a  commensurate  loss  in 
the  earning  power  of  the  workers,  a  limitation  and  a  short- 
age of  the  output  of  the  industry,  and  an  increase  in  the 
cost  of  construction,  with  all  the  necessary  effect  of  these 
things  upon  the  interests  of  the  community  and  th<?  nation. 

(5)  As  an  incentive  to  greater  production,  make  provision 


for  increasing  compensation  whereby  men  of  extra  skill  and 
knowledge  may  add  to  their  regular  wage. 

(6)  Make  some  expression  of  appreciation,  by  word  or 
letter,  as  reward  for  duty  well  done. 

(7)  Make  an  incentive  to  extra  effort  for  production  by 
promotion  where  possible  for  those  who  prove  worthy. 

4. — Right  of  Association 

(1)  The  association  in  groups  of  employees  not  affiliated 
with  an  organization  of  non-employees  should  be  encour- 
aged. The  right  of  employees  to  organize  into  trade  unions 
is  recognized. 

(2)  Employees  should  not  require  of  their  employer  that 
employment  be  conditioned  on  membership  or  non-member- 
ship in  a  trades  or  labor  union.  Employees  should  not 
coerce  fellow  employees  to  join,  or  refrain  from  joining,  a 
trades  or  labor  union. 

(3)  Freedom  of  contract  of  employment  must  never  be 
impaired.  However,  employers  should  not  so  exercise  this 
right  as  to  discriminate  in  the  employment  or  discharge  of 
employees  on  the  ground  that  they  are,  or  are  not,  members 
of  a  trades  or  labor  union. 

(4)  Means  should  be  devised  to  create  public  sentiment 
in  favor  of  these  principles  and  to  keep  the  community  in- 
formed of  all  action  at  variance  to  them. 

(5)  Capital,  employers  and  employees  should  be  subject 
to  law  and  its  processes  with  equal  facility.  Special  legis- 
lation which  may  benefit  either  to  the  possible  injury  of 
the  other,  or  to  the  possible  injury  of  the  consumer,  is  det- 
rimental— and  a  consequent  menace  to  the  community. 

5. — Adjustment  of  Disputes 

(1)  Adequate  means,  satisfactory  to  t)oth  employer  and 
employee,  and  voluntarily  agreed  to  by  them,  should  be  pro- 
vided for  mutual  discussion  and  adjustment  of  employment 
relations. 

(2)  Where  the  channel  of  communication  existing  between 
an  employer  and  the  individual  employee  does  not  offer 
employees  suitable  means  of  negotiation  with  their  employer, 
the  employer  should  seek  to  establish  mutually  satisfactory 
means.  For  this  purpose  representative  negotiation  is 
advocated. 

(3)  Representative  negotiation  is  defined  as  that  form  of 
collective  bargaining  which  provides  for  negotiation  between 
an  employer  and  duly  accredited  representatives  of  his 
employees,  regarding  hours,  wages,  and  all  other  matters 
properly  affecting  their  relationship.  Employees'  repre- 
sentatives should  be  duly  accredited,  should  be  chosen  by 
the  employees,  from  among  their  own  number  unless  other- 
v/ise  agreed  by  employer  and  employees,  and  be  empowered 
by  the  employees  to  negotiate  for  them.  Such  negotiation 
should  be  under  control  of  the  parties  immediately  concerned 
and  should  they  fail  to  reach  an  agreement  the  employer 
and  the  group  of  employees'  repi'esentatives  should  each 
have  the  option  of  choosing,  without  restriction  by  the  other 
party,  a  reputable  and  competent  advisor  or  advocate  to 
meet  with  them  in  the  continued  negotiations.  Representa- 
tives of  employees,  selected  by  and  from  among  their  own 
number,  should  be  assured  by  their  employer  that  no  dis- 
crimination will  be  made  against  them  bscause  of  anything 
said  or  done  in  their  representative  capacity. 

(4)  As  it  is  often  impractical,  owing  to  the  nature  of  the 
industry,  for  a  single  employer  to  reach  a  final  conclusion 
with  his  own  employees,  a  group  of  employers  should  nego- 
tiate with  a  group  of  employees.  Such  group  negotiations 
should  be  conducted  as  far  as  possible  in  accordance  with 
the  plan  of  representative  negotiations  above  outlined. 

(5)  Nothing  herein  is  intended  to  abrogate  the  right  of 
an  individual  employee  to  negotiate  directly  with  his 
employer. 

(6)  Employers  and  employees  should  uphold  in  their  in- 
tegrity all  arbitration  awards  or  agreements  entered  into 
between  them. 

(7)  While  the  employer  and  emploiyee  may  reach  a  set- 
tlement of  their  individual  relations  without  reference  to 
outside  aid,  this  solution  may  affect  the  rest  of  the  industi-y, 
locally,  as  well  as  the  interest  of  the  public,  which  is  para- 
mount. Therefore,  the  public's  representative  ought  to  have 
a  right  of  review  of  a  settlement  to  ensure  that  its  interests 
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are  protected.  The  interest  of  the  public  in  reviewing  ad- 
justments of  industrial  relations  can  be  well  performed  by 
the  establishment  of  Industrial  Courts. 

(8)  There  must  be  no  coercion  by  either  party  toward  the 
other.  Public  sentiment  should  siipport  all  public  officials 
in  enforcing  the  laws  in  respect  to  these  practices. 

(9)  The   fact   should   be   recognized   that   both   employer 


and  employee  are  servants  of  the  public,  that  every  dis- 
agreement adds  to  the  cost  of  living  and  that  the  final  judge 
in  all  disputes  should  be  the  public.  The  public  should  give 
expression  to  its  views  through  a  board  of  advisers  whose 
decision  should  be  recognized  by  both  parties  as  final.  Dis- 
putes, ill  feeling,  and  discord  invariably  fade,  once  the  facts 
are  aired  and  given  to  the  public. 


Minimizing  the  Risk  in  Contracting 

—  and  the  Engineer's  Part  Therein 

An  Address  (Slightly  Condensed)  Delivered  Jan.  25  Before  the  New  Orleans  Convention  of  the 

Associated  General  Contractors 

By  Wiluam  B.  King 

Of  the  Bar  of  the  Court  of  Claims,  Washington,  D.  C. 


CONTRACTING  is  far  too  much  gambling  and  not  busi- 
ness, with  the  cards  stacked  against  the  contractor. 
.This  fact  is  partly  due  to  inherent  conditions  under  which 
the  work  is  done,  such  as  the  uncertainties  of  markets, 
wages,  labor  productivity,  and  weather,  but  partly  to  con- 
ditions now  prevailing,  but  not  necessarily  inherent  in  the 
work,  such  as  loose  methods  of  estimating  and  accounting, 
faulty  specifications  and  vicious  forms  of  contract.  This 
paper  is  an  effort  to  suggest  some  aid  in  eliminating  and 
reducing  these  gambling  elements. 

These  suggestions  must  be  prefaced  by  two  remarks: 
First,  that  the  chief  elements  by  which  risk  can  be  elimi- 
nated are  those  common  to  other  lines;  namely,  good  judg- 
ment in  bidding  for  work  and  a  thoroughly  capable  organ- 
ization for  executing  it;  and,  second,  that  these  suggestions, 
derived  from  long  acquaintance  and  study  of  the  problems 
of  contracting  from  the  outside  in  litigated  cases,  are 
subject  to  correction  by  the  contractors  themselves  from 
their  intimate  knowledge  of  the  practical  side  of  con- 
tracting. 

Basis  of  Contract 

Construction  work  is  commonly  carried  on  under  one  of 
three  forms  of  contract,  the  cost-plus,  unit  price  or  lump 
sum  contract. 

Cost  Plus — If  the  cost-plus  contract  could  generally  be 
adopted  the  risk  in  contracting  would  largely  be  eliminated. 
Many  of  the  abuses  hereafter  discussed  find  no  place 
under  it.  Its  uses  are  limited.  It  was  the  only  possible 
form  for  much  of  the  work  during  the  war,  but  in  spite 
of  the  fact  that  it  achieved  splendid  results  it  fell  into 
popular  disfavor. 

It  changes  the  fundamental  relation  of  owner  and  con- 
tractor. Under  other  forms  of  contract  the  financial  in- 
terests of  contractor  and  owner,  as  to  excellence  of  work- 
manship and  completeness  of  compliance  with  the  speci- 
fications, are  opposed;  under  a  proper  cost-plus  system  they 
agree. 

Whether  this  extremely  advantageous  method  of  con- 
tracting comes  into  general  use  depends  largely  upon  the 
confidence  which  individual  contractors  are  able  to  inspire 
in  the  minds  of  owners,  personal  or  corporate,  and  upon 
the  recognition  by  owners  that  their  greatest  interest  is 
in  having  the  best  building  and  paying  a  reasonable  price 
for  it 

In  promoting  the  cost-plus  contract  the  effort  should  be 
in  favor  of  some  form  of  cost-plus-fi.red-fee,  rather  than 
jost-plus-percentage.  It  will  be  much  easier  to  establish  the 
former  than  the  latter. 

Unit  Price — The  unit-price  system  tends  to  eliminate  the 
contractor's  risk  by  paying  him  upon  the  basis  of  the 
work  actually  done  rather  than  making  him  responsible 
for  errors  in  estimating  the  work  to  be  done.  It  is  other- 
wise open  to  the  same  abuse.s  as  the  lump-sum  contract 
and  the  danger.s  hereafter  pointed  out  and  the  remedies 
suggestt'd  are  equally  pertinent  to  it. 

It  is  much  more  applicable  to  engineeripg  than  building 
contracts.  It  ought  to  be  used  in  preference  to  a  lump- 
sum   contract,    if    cost-plus    is    not    available,    in    all    case.t 


where  the  work  to  be  done  is  susceptible  of  division  into 
prescribed  units  and  where  there  is  any  uncertainty  about 
the  ultimate  plans  or  the  conditions  to  be  encountered. 
But  there  should  always  be  a  proper  variation  in  the  unit 
prices  if  the  number  of  units  varies  materially. 

Lump  Sum — The  lump-sum  contract  in  its  ordinary  form 
throws  upon  the  contractor  not  only  the  legitimate  risk, 
but  also  the  risk  of  the  correctness  of  his  calculation  of 
quantities  and  of  the  sound  judgment  and  personal  dis- 
position of  the  architect  or  engineer.  Some  of  these  risks 
can  be  eliminated,  as  will  be  hereafter  discussed. 

Every  lump-sum  contract  possesses  in  the  minds  of  most 
owners  one  substantial  merit  often  outweighing  all  others; 
namely,  that  the  owner  knows  in  advance  what  the  work 
is  to  cost.  This  will  keep  the  method  in  general  use;  so  the 
contractor's  interests,  therefore,  must  be  carefully  safe- 
guarded. 

Quantity  Survey 

Under  present  systems  of  lump-sum  contracts  the  con- 
tractor has  three  branches  of  work,  equally  necessary  for 
his  financial  success.  The  first  is  estimating  the  quantities 
of  material;  the  second  is  estimating  the  cost  of  placing 
these  materials  in  the  work;  the  third  is  the  ability  to  do 
the  work  economically  and  within  the  estimates. 

The  estimating  of  costs  and  the  execution  of  the  work 
within  those  costs  are  uncertain  factors.  The  skill  of  the 
contractor  finds  its  opportunity  here.  His  judgment  as 
to  markets,  his  business  connections,  his  judgment  as  to 
the  future  cost  and  efficiency  of  labor  decide  his  estimates. 
His  ability  to  select  suitable  superintendents  and  fore- 
men, his  elimination  of  unnecessary  overhead  and  the  capac- 
ity of  his  organization  for  teamwork  determine  whether 
he  can  execute  his  work  within  his  estimates.  These  are 
the  legitimate  fields  for  competition,  where  the  most  com- 
petent man  will  prove  most  successful.  Variations  cannot 
be  eliminated  as  long  as  men  are  of  varying  degrees  of 
ability. 

The  estimate  of  quantities  is  a  different  matter;  this  is 
purely  mathematical.  Generally  speaking,  there  can  be 
but  one  bill  of  quantities  if  the  plans  and  specifications 
are  clear  and  susceptible  of  but  one  meaning.  The  figuring 
of  quantities  is  really  a  part  of  the  specifications.  It  often 
requires  the  interpretation  of  them.  A  bill  of  quantities 
is  a  definition  of  the  extent  of  the  work  required  by  the 
specifications.  It  is  the  part  of  the  owner  to  declare  to 
the  contractor  not  only  the  ultimate  structure  to  be 
achieved  but  also  the  necessary  constituents  to  that  result. 
The  contract  fixes  the  conditions  of  performance  of  the 
work,  the  drawings  show  the  structure  to  be  built,  the 
specifications  describe  the  material  to  be  used  and  the 
manner  of  use,  and  the  bill  of  quantities,  to  complete  the 
description  of  the  job,  should  state  the  (|uantities  of  ma- 
terials to  be  used  according  to  thi-  owner's  interpretation 
of  the  drawings. 

In  Great  Britain  it  has  long  been  recognized  that  the 
bill  of  quantities  is  the  owner's  responsibility.  In  this 
country  the  contractor  has  assumed  this  risk.  The  British 
practice  is  sounder  in  principle. 
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Beside  eliminating  the  contractor's  risk  as  to  quantities 
the  quantity  survey  presents  two  other  distinct  advantages: 

a.  The  efficient  contractor  has  usually  built  up  an  ade- 
quate estimating  department.  The  more  efficient  this  is 
the  more  certain  it  is  to  include  the  entii-e  quantity  of 
every  material.  The  efficient  contractor  has  as  a  compe- 
titor a  host  of  inefficient  contractors  who  have  no  capable 
estimating  organization.  They  are  far  more  likely  to  esti- 
mate quantities  too  low  than  too  high.  The  inefficient 
contractor,  by  reason  of  estimating  quantities  too  low,  bids 
low,  gets  the  job  and  loses  money  on  it.  His  error  thus 
deprives  the  efficient  contractor  of  an  opportunity  to  do 
the  work  to  the  satisfaction  of  the  owner  and  at  a  profit 
to  himself.  The  adoption  of  the  quantity  survey  would 
relieve  the  efficient  and  skilful  bidder  of  the  fallacious  com- 
petition of  the  man  who  figures  quantities  too  low.  The 
quantities  should  be  figured  and  guaranteed  by  the  owner 
and  provision  made  in  the  contract  for  an  increase  or  re- 
duction of  the  contract  price  for  errors  in  the  guaranteed 
quantities. 

b.  This  practice  would  save  the  contractor's  overhead. 
The  cost  of  the  estimate  on  the  work  not  secured  either 
eats  up  the  contractor's  profits  or  is  paid  by  the  owner 
whose  work  he  gets.  In  any  event,  someone  pays  for  on 
the  average  probably  ten  times  as  much  estimating  of 
quantities  as  is  necessary.  If  a  quantity  survey  is  made 
and  guaranteed  by  the  owner  the  cost  is  of  only  one  esti- 
mate and  it  falls  directly  where  it  ought  to  fall — upon  the 
owner. 

Specifications 

This  country  is  deficient  in  specifications  of  material 
and  of  methods  of  work.  It  ought  to  be  possible  in  the 
case  of  almost  every  material  to  say  that  it  shall  conform 
to  a  given  grade  of  fixed  and  known  standards  prescribed 
by  a  central  organization.  This  would  take  the  place  of 
the  old  and  inexact  form:  "Unless  otherwise  prescribed, 
all  material  shall  be  of  the  best  quality." 

The  contracts  cf  tha  United  States  engineering  depart- 
ment fix  the  quality  of  cement  by  reference  to  tests  pre- 
scribed by  certain  official  publications.  Lumbsr  is  often 
specified  to  conform  to  tha  classifications  of  the  lumber 
manufacturers'  associations.  The  U.  S.  Bureau  of  Stand- 
ards has  published  some  standards  cf  quality.  There  are 
standard  codes  of  practice  for  electric  and  gas  installation. 
Very  fine  constructive  work  has  been  done  by  the  American 
Society  for  Testing  Materials.  These  definitions  have  gen- 
erally been  of  materials  and  have  not  included  mathods  of 
doing  work.  Like  standards  and  exact  definitions  should 
be  made  of  every  material  used  in  construction  and  of  every 
process  of  installation.  The  result  would  be  that  every 
contractor  would  know  at  once  exactly  what  he  was  re- 
quired to  furnish  and  would  not  ba  dependent  upon  inter- 
pretation by  any  engineer  or  h's  subordinate. 

How  loose  thesa  specifications  have  been  in  tha  past 
is  illusti'ated  by  a  case  in  my  own  practice  in  a  contract 
made  some  years  ago  by  the  United  States.  The  specifi- 
cation for  framing  lumber  was  in  the  following  terms: 

All  framing-  or  other  lumber  to  be  thoroughly  seasoned,  straight- 
grained  and  square-edged,  free  from  shakes,  wanes,  large  or 
loose  knots,  and  other  imperfections  impairing  its  durability. 

This  is  supplemented  by  the  following: 

All  framing  and  other  lumber,  except  where  specified  below,  to 
be  bright  Southern  yellow  pine ;  sap  on  one  edge  and  extendi'^g 
from  this  not  more  than  one-tliird  on  each  face  will  be  admissible. 

It  is  not  surprising  that  the  general  contractors  endeav- 
oring to  obtain  bids  from  lumber  manufacturers  under  this 
specification  were  advised  generally  by  them  that  they 
would  not  not  bid  en  such  vague  specifications  and  ware 
obliged  to  go  back  to  the  United  States  officer  and  insist 
upon  his  amending  the  specifications  so  as  to  permit  the 
use  of  lumber  in  accordance  with  the  carefully  detailed 
classification  of  the  Southern  Lumber  Manufacturers'  Asso- 
ciation. 

Loose,  uncertain  and  discretionary  specifications  should 
be  excluded.  In  a  recent  contract  for  paving  tiie  streets 
of  a  town  in  Virginia  the  materials  were  defined  with  a 
moderate  degree  of  accuracy,  but  the  specifications  con- 
tained the  following  loose  requirement: 


The  materials  used  must  comply  with  the  requirements  of  these 
.'jpeciflcations  and  be  suitable  for  use  upon  the  street  or  streets 
to  be  paved.  They  shall  be  mixed  in  definite  proportions  by 
weight,  depending  upon  their  character  and  the  traffic  upon  the 
street,  and  such  materials  and  proportions  must  be  satisfactory 
to  the  engineer. 

The  engineer  was  quite  unfamiliar  with  street  pavinjr 
and  varied  his  requirements  of  quantities  of  the  different 
materials  from  day  to  day,  finally  stationing  at  the  mixer 
a  man  who  dictated  what  should  ba  done  according  to  his 
own  daily  judgment.  Any  practical  man  knows  what 
the  result  of  this  must  have  been  upon  orderly  work  at  the 
mixer,  upon  obtaining  the  proper  materials  and  having  them 
delivered  en  time.  The  specification  quoted  was  a  cover 
for  a  want  of  dsfinite  knowledge  as  to  what  was  required. 

In  the  same  specifications  for  street  paving  the  town 
assumed  the  responsibility  for  putting  in  sewer  and  water 
pipes.  It  relieved  itself  from  any  definite  obligations  by 
the  following  provision: 

The  town  will  use  all  reasonable  care  and  diligence  to  have 
sewer,  water  pipes  or  other  connections  and  improvements  con- 
structed in  advance  of  the  laying  of  the  pavement,  but  will  reserve 
the  right  to  open  the  street  to  perform  such  subsurface  work 
during  the  progress  of  the  work  under  this  contract  which  in  its 
judgment  it  may  deem  necessary. 

No  contractor  should  be  obliged  to  bid  on  such  an  in- 
definite obligation. 

In  a  recent  case  coming  before  the  courts  the  specifica- 
tions provided  for  a  classification  of  excavation  as  "either 
common  excavation  or  rock  excavation."  These  were  de- 
fined as  follows: 

Common  excavation  shall  include  all  material  that  can  be  re- 
moved with  pick  or  shovel  or  by  dipper  dredge  without  blasting. 
Rock  excavation  shall  include  boulders  exceeding  9  cu.ft.  in 
volume  and  material  requiring  blasting  for  removal. 

The  contractors  came  upon  sunken  lo-js  net  expected  by 
cither  party.  These  had  to  be  removed  by  hand  and  cost 
the  contractors  more  than  twice  what  they  were  paid  for 
rock  excavation  and  more  than  twelve  times  what  they 
were  paid  for  common  excavation.  The  War  Department 
said  that  it  could  find  no  provision  in  the  contract  for 
paying  them  anything  more  than  the  common  excavation 
price  for  this  unusual  condition.  Contractors  should  be 
protected  against  such  loose  specifications  as  these  by  ex- 
pressing in  the  general  conditions  that,  where  unexpected 
conditions  are  met,  a  reasonable  allowance  shall  be  made. 

This  association  can  render  valuable  service  in  co-operat- 
ing with  other  organizations  to  secure  more  exact  defini- 
tions of  materials  and  more  precise  forms  of  specifications. 

General  Conditions  of  Contract 

The  American  Institute  of  Architects  has  prescribed  a 
form  of  general  conditions  of  contract  which  is  far  in 
advance  of  any  other  form  in  recognizing  the  contractor's 
rights  as  an  equal  part  to  a  contract.  It  is  not  too  much 
to  say  that  every  other  form  in  common  use  is  so  vague 
that  it  is  within  the  power  cf  the  architect  or  engineer  to 
make  cr  break  the  contractor. 

A  standard  form  of  general  conditions  should  be  framed 
by  engineers  and  con'^-actors  working  together  and  made 
a  part  of  every  engineering  contract.  It  should  be  care- 
fully prepared  upon  the  principle  of  doing  equal  justice 
to  both  parties  to  the  contract.  'here  are  two  primary 
principles  which  should  control  in  the  preparation  of  such 
forms: 

a.  Proper  responsibility  should  be  assumed  by  each  party 
in  his  appropriate  sphere: 

b.  All  disputed  questions  should  be  finally  settled  through 
the  action  of  an  impartial  tribunal. 

A  form  extensively  used  in  contracts  with  the  War  De- 
partment contained  the  following  provision  violative  of 
the  first  of  the  above  principles: 

It  is  distinctly  understood  and  agreed  that  the  contractor 
assumes  all  risks  under  and  in  connection  with  this  contract  on 
account  of  delays  !n  the  work  due  to  any  cause. 

In  another  government  contract  for  public  buildings  the 

following  provision  occurred: 

That  r.o  claim  Ehall  bo  made  or  allowed  for  damages  which 
may  arise  out  of  any  delay  caused  by  the  party  of  the  first  part 

The  party  of  the  first  part  was  the  government  and  it 
actually  delayed  the  contractor.  The  court  before  which 
the  case  came  held,  as  it  was  obliged  to  do,  that  the  con- 
tractor could  recover  no  damages  for  dalay  caused  to  it  by 
the  United  States.    The  injustice  of  these  provisions  cannot 
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be  denied,  but  they  occur  over  and  over  again  in  public 
and  private  contracts  and  should  be  eliminated  through 
the  action  of  an  organization  like  this. 

At  the  present  time  it  is  usual  to  place  responsibility 
upon  the  contractor  for  underground  or  underwater  con- 
ditions. The  owner  makes  some  explorations  and  places 
these  at  the  disposal  of  the  contractor,  but  guards  himself 
from  responsibility  by  some  such  clause  as  this: 

The  material  to  be  excavated,  as  far  as  known,  is  shown  by 
borings  plotted  on  the  drawings  herewith  (Sheets  Nos.  11,  18 
and  25).  but  bidders  must  inform  and  satisfy  themselves  as  to 
the  nature  of  the  material.  The  United  States  will  not  guarantee 
the  accuracy  of  its  information. 

Usually  no  time  is  left  for  the  contractor  to  make  ex- 
plorations. If  there  were  the  cost  would  be  prohibitive. 
Conditions  are  found  very  different  from  those  represented 
by  the  borings  and  the  contractor  suffers  a  loss.  The 
courts  will  give  no  relief  save  under  exceptional  condi- 
tions because,  they  say,  the  contractor  had  accepted  the 
responsibility  in  signing  the  contract.  It  is  entirely  wrong 
to  throw  the  risk  for  underground  conditions  upon  the  con- 
tractor. The  site  is  the  owner's  and  he  should  assume 
responsibility.  He  should  make  sufficient  preliminary  sur- 
veys through  borings  or  otherwise  to  satisfy  himself  of 
the  true  conditions  and  these  should  be  described  and 
guaranteed  by  him.  Thus  the  minds  of  the  owner  and  con- 
tractor would  meet  upon  a  dsfinite  work  to  be  done.  If 
other  conditions  are  found  upon  excavation  the  compen- 
sation should  be  increased  or  reduced. 

The  Engineer's  Decision 

The  contracts  generally  in  use  make  the  architect  or 
engineer  the  final  authority  upon  all  questions  arising  undar 
building  and  engineering  contracts.  The  following  is  a 
provision  from  a  government  contract: 

These  specifications  are  intended  to  br>  full,  rl'^ar  and  complete. 
Any  doubt  as  to  their  meaning  or  any  obscurity  In  the  wording 
of  them  will  be  explained  by  the  Engineer  Officer,  who  shail  alro 
have  the  right  to  correct  any  errors  or  omissions  'n  them  when- 
ever such  errors  or  omissions  become  apparent.  His  decision  in 
all  such  cases  and  upon  all  matters  relating  to  the  work  shall  be 
final  and  binding  upon  the  contractor. 

This  is  frequently  justified  on  the  ground  that  he  is  the 
author  of  the  specifications  and  therefore  the  person  best 
able  to  construe  them.  This  very  fact  affords  the  best  of 
reasons  why  he  should  not  construe  them.  The  engineer 
writes  what  in  his  judgment  has  a  certain  meaning;  the 
contractor  reads  them  with  another  meaning.  The  proper 
person  to  decide  what  the  specifications  mean  is  someone 
who  is  acquainted  with  the  general  subject-matter  but 
whose  mind  is  not  already  made  up  as  to  the  meaning. 
The  question  for  decision  is  not  the  intention  of  the  author 
of  the  specifications  when  ho  wrote  them;  it  is  the  inten- 
tion properly  conveyed  by  the  expression  used.  There 
should  in  every  instance  be  an  independent  tribunal  created 
by  the  contract  from  which  an  appeal  could  be  taken  from 
every  decision  of  the  architect  or  engineer. 

The  standard  documents  of  the  American  Institute  of 
Architects,  by  way  of  contrast  to  the  above,  thus  define 
the  architect's  rights: 

The  architect  sh.Tll  have  general  supervision  and  d'rctlon  of  the 
work.  He  is  the  a^ent  of  the  owner  only  to  the  extent  provUlcd 
in  the  contract  documents  and  wlif-n  in  special  instances  he  is 
authorized  by  the  own<.T  so  to  art,  and  in  such  instances  he  shall, 
upon  request,   show  the   contractor   written  authority. 

A«  the  architect  Is,  In  the  flr.'jt  Instance,  the  Interpreter  of  the 
conditions  of  the  contract  and  the  Judge  of  its  performance,  he 
•hall  side  neither  with  the  owner  nor  with  the  contractor,  but  shall 
iiKp  his  powers  under  the  contract  to  enforce  Its  faithful  perform- 
ince  by  both. 

The  architect  shall,  within  a  reasonable  time,  make  decisions 
•.n  all  claim.')  of  the  owner  or  contractor  and  on  all  other  matters 
relating  to  the  execution  and  progress  of  the  work  or  the  Inter- 
pretation of  the  contract  documents. 

The  architect's  decisions.  In  matters  relating  to  artistic  effect, 
■hall  be  flnal.  If  within  the  terms  of  the  contract  documents. 

Except  as  above  or  as  otherwise  expressly  provided  In  these 
general  conditions  or  In  the  speclflcations  all  the  architect's  deci- 
sions arc  subject  to  arbitration. 

The  easy  devolution  of  authority  to  the  architect  or 
engineer  to  decide  all  uncertainties  directly  encourages 
vaguene.ss  in  writing  specifications.  If  the  engineer  knew 
that  the  meaning  of  hi.s  specifications  is  to  be  determined 
not  by  himself  but  by  independent  authority,  he  would 
take  every  possible  care  to  write  the  specifications  with 
exactness. 


Where  the  right  to  make  final  decisions  is  conferred  by 
the  contract  upon  the  architect  or  engineers,  and  he  de- 
cides erroneously,  it  is  held  by  the  courts  that  no  correc- 
tion can  be  made,  even  if  he  is  ■wrong,  no  matter  how 
much  injustice  may  result. 

This  association  has  already  done  much  preliminary  work 
in  exposing  the  wrongs  of  the  present  forms  of  contract 
and  in  pointing  out  the  changes  needed.  The  form  of 
lump-sum  building  contract  in  the  Bulletiv  for  January, 
founded  on  the  standard  documents  of  the  American  Insti- 
tute of  Architects,  forms  an  excellent  basis  of  discussion. 
The  committee  on  contracts  may  well  continue  its  work 
by  securing  the  co-operation  of  other  organizations,  such 
as  the  engineering  societies,  railroad  and  municipal  engi- 
neers, owners  of  office  buildings  and  realtors'  organiza- 
tions in  the  adoption  of  a  just  form  of  contract  to  be  adopted 
for  general  use 

Uniform  Cost  Keeping 

Another  method  cf  eliminating  risk  arises  in  the  adop- 
tion^ of  proper  systems  of  cost  keeping.  Here  again  is 
an  instance  where  the  skillful  and  efficient  contractor  is 
at  a  disadvantage  in  obtaining  contracts.  The  inexperienced 
man  underestimates  his  costs  and  his  quantities,  and  thus 
underbids  the  efficient  contractor  and  in  the  end  loses 
money.  Generally  he  has  no  proper  acquaintance  with  over- 
head. The  job  is  lost  to  the  efTicient  contractor  through 
this  unnecessary  competition  with  a  possible  profit  at  a 
reasonable  price.  Thus  both  are  losers,  while  the  owner, 
who  has  been  struggling  with  a  losing  contractor,  is  equally 
dissatisfied. 

I  recall  hearing  a  distinguished  architect  say  that  he 
considered  one  of  his  first  duties  to  an  owner  was  to  see 
that  he  paid  a  sufficient  price  for  his  work,  meaning  that 
this  is  the  only  method  in  which  a  good  job  could  be  in- 
sured. An  opportunity  for  extremely  valaable  work  by 
this  association  is  presented  by  instructing  their  inexpe- 
rienced competitors  as  to  the  meaning  of  overhead  and  by 
agitating  for  a  uniform  cost-keeping  system,  whereby  it 
would  be  certain  that  every  contractor  had  considered  all 
the  elements  of  cost  before  making  his  bid. 

A  manufacturer  doing  a  large  business  in  a  common 
building  material  in  a  middle  western  city  told  me  that 
he  had  found  it  to  his  advantage  to  publish  a  pamphlet 
containing  his  entire  cost  system  and  to  employ  capable 
men  to  go  about  among  his  competitors  and  explain  to 
them  the  advantages  of  cost  keeping  on  this  basis.  This 
subject  is  ably  treated  in  an  article  by  J.  L.  Jacobs,  the 
well-known  cost  accountant,  in  the  Bulletin  of  this  asso- 
ciation for  June,  1920,  and  he  not  only  concludes  that  uni- 
form cost  accounting  is  practicable  but  he  says:  "As  a 
result  not  only  are  unintelligent  competition  and  unprofit- 
able undertakings  lartrely  eliminated,  but  a  closer  co-opera- 
tion and  mor<>  friendly  competition  is  created  throughout 
the  entire  industry." 

Conclusion 

The  result  of  eliminating  the  risk  as  far  as  possible  from 
construction  work  is  not  alone  for  the  benefit  of  the  con- 
tractor. Whatever  unnecessary  risk  the  contractor  as- 
sumes must  ultimately  be  included  in  the  cost  which  the 
owner  pays.  There  is  no  other  paymaster  but  the  owner. 
Contractors  cannot  live  without  charging  a  percentage, 
payable  by  the  owner,  to  cover  unnecessary  risk.  This 
becomes  a  part  of  the  ultimate  actual  cost.  By  such  risks 
owners  would  be  relieved  of  such  additional  charges  and 
would  obtain  rock-bottom  prices  based  upon  actual  work 
and  a  complete  understanding  of  the  work  to  be  done. 
Besides  this  competition  would  be  increased.  Yet  the  con- 
tractors would  be  greatly  benefited  because  the  ever-present 
fear  of  loss  would  be  measurably  reduced. 

No  contractors'  organization  in  this  country  has  ever 
been  placed  upon  a  sufficiently  firm  basis  to  permit  it 
to  undertake  these  movements  for  the  benefit  of  contractors 
C8  a  whole  until  the  organization  of  this  association  along 
broad  lines,  with  euffic'ent  financial  support  to  insure  bene- 
ficial results  to  the  entire  body  of  contractors  of  the  TTnitrd 
States. 
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Snow  Removal  and  Drift  Prevention  on  Highways 

Principles  and  Practices  of  Pennsylvania  Highway  Department  Developed 
During  Two  Years  of  Successful  Snow  Fighting 

r5Y  George  H.  Bil. 

Assistan,   Commissioner,    Pennsylvania   Highway   Department, 
Harrisburg,  Pa. 


SUCCESS  in  keeping  highways  clear  of  snow  requires 
first  a  comprehensive,  quick-acting  general  mainte- 
nance organization  which  can  be  turned  to  the  task. 
Preparedness  in  respect  to  equipment  and,  also,  through 
foreknowledge  of  when  and  where  action  will  be  re- 
quired is  the  second  important  requisite.  Finally  there 
must  be  perseverance  or  continuously  applied  effort. 
Strictly  speaking,  preparedness  includes  organization, 
but  for  emphasis  the  two  are  set  apart. 

Primarily  highways  are  kept  clean  from  snow  to  serve 
traffic.  Traffic  need  of  an  open  road  the  year  round 
does  not  exist  on  all  highways,  but  there  are  main  routes 
connecting  industrial  communities  and  market  centers 
and  traversing  productive  farm,  country  which  are  of 


DRAG   AND  V-PLOW  WORK 

great  economic  value  as  all-season  highways.  This 
value  is  intensified  by  the  failure,  during  the  last  two 
or  three  years,  of  the  railways  to  meet  traffic  demands. 
These  highways  should,  by  drift  prevention  and  snow 
removal,  be  kept  open  in  winter  as  well  as  in  other 
seasons ;  in  fact  this  accomplishment  should  not  be  at 
the  option  of  highway  officials  but  should  be  required,  if 
necessary,  by  legislative  act. 

Snow  removal,  however,  has  an  economic  value  of 
another  sort.  On  certain  types  of  improved  highways 
there  is  no  doubt  that  keep- 
ing the  snow  off  the  surface 
of  the  road  is  of  inestimable 
benefit,  as  it  allows  much  more 
uniformity  in  the  action  of 
the  frost  and  in  the  distribu- 
tion of  the  traffic  over  the  en- 
tire width  of  the  road  metal. 
A  good  example  of  this  is 
shown  on  some  of  the  modern 
types  of  roadway.  When  the 
snow  has  been  removed  and 
the  traffic  wears  down  the  cen- 
ter of  the  roadway  to  a  point, 
when  melting  begins,  of  ex- 
posing the  road  surface,  leav- 


ing ^ne  sides  piled  high  with  snow  and  fully  protected, 
the  earth  under  the  pavement  in  the  center  thaws  sooner 
than  that  upon  the  sides  and  the  result  is  that  the  pave- 
ment is  fractured  or  is  left  spotted  in  such  a  manner 
that  future  traffic  will  cause  serious  detriment. 

Snow  removal,  properly  considered  is  not  an  emer- 
gency operation,  it  is  a  permanent  function  of  the  main- 
tenance department.  Organization  for  snow  removal  is, 
therefore,  an  inherent  part  of  the  general  organization 
for  maintenance.  In  Pennsylvania  it  consists  of  the 
district  engineers,  county  superintendents,  foremen  and 
laborers,  exactly  the  same  organization,  which,  during 
the  summer  months,  does  the  resurfacing,  oiling  and 
general  repair  work.  Under  preparedness  comes  first 
the  necessity  of  properly  pro- 
tecting by  snow  fences  the 
points  upon  the  highway 
where  past  experience  has 
shown  drifting  is  most  liable 
to  occur.  There  are  a  number 
of  locations  in  this  state 
where,  previous  to  the  erec- 
tion of  a  snow  fence,  it  was 
necessary  to  remove  by  hand 
deep  drifts  at  a  great  expense 
and  consequent  delay  to  traflic. 
After  these  locations  were 
properly  protected,  the  depart- 
ment's motor-driven  snow 
plows  or  road  machines  kept 
the  snow  clear. 
A  fair  average  price  tor  the  fence  complete  in  place 
at  the  present  time  is  50c.  per  foot.  The  design  is 
similar  to  the  standard  used  by  the  large  railroad  com- 
panies, consisting  of  eight  hemlock  boards  10  ft.  long 
6  in.  wide  and  1  in.  thick  placed  6  in.  apart  and  framed 
together  with  three  braces  of  2  x  4-in.  hemlock,  placed 
3  ft.  apart  from  the  center,  to  which  are  bolted  9  in. 
from  their  tops  2  x  4-in.  supports  6i  ft.  long.  These 
supports  are  bolted  to  hemlock  stakes  driven  15  in.  into 
the  ground ;  the  stakes  are  2  x  3  in.  x  2*  ft.     Similar 
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stakes  driven  vertically  in  front  of  the  frame  help  to 
hold  it  fast.  There  are  about  75  ft.  b.m.  in  each  10-ft. 
section  of  this  fence. 

While  the  snow  fence  might,  in  a  sense,  be  considered 
as  equipment,  it  is  assumed  that  equipment  consists  of 
enow  plows,  motor  trucks,  drags  and  road  machines. 
On  the  first  of  October,  instructions  were  issued  to  the 
ceveral  engineers  and  superintendents  to  place  the  dif- 
ferent equipment  at  designated  points  or  sections  from 
where  experier.ce  has  shown  they  can  be  most  advan- 
tageously worked. 

Weather  forecasts  are  another  preparedness  measure. 
The  United  States  Weather  Bureau  advises  the  dif- 
ferent superintendents  of  any  severe  storms  that  are 
expected  to  sweep  ever  any  section  of  the  state.  The 
forewarning  gives  the  organization  sufficient  time  to 
get  into  the  harness  and  anticipate  the  conditions.  In 
further  co-operation,  the  Department  furnishes  the 
bureau  with  a  daily  statement  of  the  road  conditions 
upon  all  continuously  improved  highways.  The  thought 
in  doing  this  was  that  the  work  thatis  being  done  would 
not  be  of  benefit  to  the  people  unless  they  were  properly 
advised  and  had  this  advice  when  it  was  current  enough 
to  be  of  benefit  in  planning  trips. 

Methods  and  Costs 

Fundamentally  the  method  of  removal  is  to  start  work 
as  soon  as  the  snov;  begins  to  fall  and  keep  the  snow 
pushed  back  off  the  road  as  fast  as  it  falls.  Methods 
and  equipment  arc  perhaps  best  explained  by  a  descrip- 
tion of  the  procedure  last  winter  of  Jceeping  open  for 
United  States  motor  convoys  the  225-mile  route  across 
the  state  from  Ohio  to  Maryland. 

The  patrolmen  who  were  employed  regularly  on  the 
highway  formed  a  nucleus  to  create  the  larger  forces 
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to  handle  the  work.  Each  caretaker  or  patrolman  wa.s 
a.ssigned  to  a  section  with  instructions  to  report'  con-, 
ditions  immediately  to  the  district  head  or  superin- 
tendent, who  in  turn  either  wired  or  phoned  the  main 
office  at  Harrisburg.  If  the  conditions  were  abnormal, 
the  superintendent  communicated  with  the  assistant 
engineer,  v/ho  arranged  an  immediate  inspection  and 
authorized  such  rteps  to  be  taken  as  were  deemed  neces- 
sary to  expedite  the  work.    The  first  report  of  the  local 
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man  was  followed  by  a  postal  card  report  giving  the 
details  and  addressed  to  the  central  office.  This  infor- 
mation was  charted  as  soon  as  received  and  a  bulletin 
maintained  at  all  times  for  general  information.  If  the 
drifts  were  unusually  deep  and  the  road  not  open  within 
24  hours,  headquarters  was  advised,  which  afforded  an 
opportunity  to  keep  in  complete  control  of  the  entire 
work  at  all  times. 

Work  began  by  breaking  a  track  with  road  drags  and 
small  V-shaped  plows  drawn  by  teams.  These  were  fol- 
lowed by  road  machines  or  motor  trucks,  with  plow 
attachments.  Turnouts  were  made  at  convenient  inter- 
vals and  as  soon  as  possible  thereafter  the  road  was 
widened  to  between  14  and  18  ft.,  dapending  upon  the 
location.  The  entire  travelable  width  of  roadway  was 
finally  opened  in  order  that  traffic  would  not  cut  through 
to  the  road  surface  during  periods  of  freezing  and  thaw- 
ing. The  mow  at  first  was  removed  to  within  3  in. 
of  the  road  surface  and  what  did  not  melt  afterward  was 
removed  entirely. 

These  methods  apply  particularly  to  improved  roads, 
for  if  traffic  is  permitted  to  track  during  periods  of 
freezing  and  thawing  on  such  highways,  the  surface 
becomes  affected  to  various  degrees,  depending  on  the 
type  of  the  road.  There  are  a  number  of  miles  of 
waterbound  macadam  roads  with  bituminous  surface 
treatments  on  the  main  trunk  lines  and  in  order  to  pre- 
serve them  during  such  periods  it  is  essential  to  dis- 
tribute the  traffic.  On  the  unimproved  roads  the  snow 
is  not  taken  off  entirely  down  to  the  surface,  but  several 
inches  are  left  for  the  travel  to  pack,  and  as  it 
softens,  more  snow  is  dragged  from  the  sides,  in  order 
to  keep  the  surface  comparatively  smooth  at  all  times. 
Rolling  of  snow  is  done  on  the  less  important  lines, 
but  this  has  not  been  very  satisfactory  on  the  roads 
where  there  is  much  motor  traffic,  on  account  of  the 
rough  condition  that  results  when  the  surface  becomes 
cut  up.  The  snow  being  rolled  and  wet  from  time  to  time 
with  sleet  and  rainstorms  becomes  almost  as  hard  as 
ice.  However,  there  are  a  number  of  roads  where  the 
travel  is  light  and  used  mostly  by  horse-drawn  vehicles, 
where  this  method  will  suffice. 

There  were  heav>'  drifted  conditions  where  special 
treatment  had  to  be  resorted  to.  The.se  were  generally 
located  in  cuts  where  drifts  were  so  deep  and  banks  so 
high  that  the  snow  had  to  be  shoveled  and  hauled  out. 
As  soon  as  any  portion  of  roadway  was  open,  shovclers 
fcllowe-J  cutting  openings  from  the  edge  of  the  road  to 
the  side  ditches  at  various  points  along  the  road  which 
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assisted  greatly  in  the  protection  and  drainage  of  the 
surface.  In  addition  to  this,  all  side  drainage  and  cul- 
verts were  kept  open  and  free  of  obstruction.  This  pre- 
cautionary measure  produced  very  good  results  and  when 
the  snow  passed  away  in  the  spring,  the  general  condi- 
tions were  better  both  as  to  drainage  and  surface  than 
they  had  been  at  any  previous  time,  in  spite  of  the  fact 
that  the  roads  had  greater  traffic  and  loads  than  at  any 
otlier  time  in  their  history. 

Snow  up  to  12  in.  in  depth  can  be  handled  advantage- 
ously with  road  machines  and  from  12  to  36  in.,  if  not 
too  heavy,  can  be  moved  with  motor  trucks  with  plow 
attachments,  with  excellent  results.  The  truck  is  run 
along  one  side  of  the  highway  and  back  on  the  opposite 
side  at  the  rate  of  about  four  miles  per  hour  and  car- 
ries a  small  crew  of  men  with  shovels  that  are  used 
when  the  snow  piles  up  in  front  of  the  blade  which  it 
will  do,  especially  when  wet.  When  there  is  a  greater 
depth  than  3  ft.  a  large  A-shaped  plow  is  used.  This 
implement  is  30  in.  high  at  the  nose  and  6  ft.  at  the 
back,  with  20  ft.  legs,  and  is  16  ft.  wide  at  the  back. 
It  is  made  of  2A-in.  oak  plank  and  4  x  4-in.  framing, 
held  together  with  movable  braces.  Drawn  by  a  heavy 
tractor,  it  has  proved  a  very  economical  and  effective 
device.  The  movable  braces  are  provided  for  the  pur- 
pose of  permitting  vehicles  to  pass  during  operation. 
The  light  tractors  do  not  hold  the  road  and  have  been 
found  unsatisfactory  for  this  work.  Mechanical  devices 
are  preferable  in  the  majority  of  cases,  but  if  the  drift- 
ing is  a  continuous  performance  in  cuts,  it  resolves  itself 
into  a  shoveling  proposition. 

It  is  impossible  to  estimate  what  it  will  cost  to  keep 
different  highways  open  for  any  winter.  During  the 
winter  of  1919-1920,  which  was  the  most  severe  in  years 
in  this  section  of  the  country,  the  cost  ranged  from  $75 
to  $350  per  mile,  while  during  the  year  of  1918-1919, 
the  cost  range's  from  $10  to  $30  per  mile  the  entire 
winter. 

Changes  in  the  World's  Shipbuilding 

THE   following   statements,   compiled   by   the   U.    S. 
Bureau  of  Navigation  fx-om  the  quarterly  shipbuild- 
ing returns  of  Lloyd's  Register,  show,  says  Commerce 


SEPTEMBER  30,  1920 

Steel  ■  Wood ■- Total 

Country                Number    Gross      Number  Gross   Number  Gross 

United  States        290     1.739,783  22        32,410  312  1,772,193 

United  Kingdom    955     3,728'627           6          2,471  961  3,731,098 

British  Dominions 61         196,208  28        17,686  89  213,894 

Japan,. 72       262,407  72  262,407 

Holland 165        423,400  165  423.400 

Italy 67        332,713  89        32,600  156  365,313 

France... 79       289,936  10         2,672  89  292,608 

Sweden 59         118,635  10          3,214  69  121,849 

Others 166        365,336  26        17,073  192  382.409 

Total 1,914    7,457,045  191      108,126  2,105  7,565.171 

SEPTEMBER    30,  1919 

United  States 593     3,088,488  174      382,260  767  3,470,74 

United  Kingdom   752     2,802,903  29        13,870  781  2,806,773 

British  Dominions 76        238,649  98        69,816  174  308,465 

Japan                                 .64        299,600  64  209.600 

Holland                               ,113        288,042  113  288,042 

Italy                                              59        261,328  49        24.600  108  285,928 

France                                           48        169,452  16          5,284  64  174,736 

Sweden                                          44          94,477  20          6,740  64  101.217 

Others 137        283,393  56        19,680  193  303,073 

Total 1.886    7,526,332  442      522,250  2,328  8,048,582 


Reports,  the  merchant  ships  under  construction  through- 
out the  world  on  Sept.  30,  1920,  compared  with  the 
situation  for  Sept.  30,  1919. 


Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all  worth- 
while letters  pertinent  to  the  interests  of  engineers  and 
contractors.  In  order  that  this  may  be  possible  con- 
tributors are  asked  to  condense  their  letters  to  the 
shortest  space  consistent  ivith  a  clear  presentation  of 
their  ideas. 


Am.  Soc.  C.  E.  Committee  Chairmanships 

Sir — There  have  been  appointed  recently  two  very  im- 
portant committees  by  the  board  of  direction  of  the  Ameri- 
can Society  of  Civil  Engineers;  the  committee  on  constitu- 
tional amendments  and  the  committee  on  external  relations. 
The  chairman  of  the  former  committee  was  elected  a  mem- 
ber of  the  society  15  months  prior  to  his  appointment  to 
the  committee,  and  the  chairman  of  the  latter  committee 
was  elected  a  member   18  months  before   his   appointment. 

There  can  be  no  objection  to  the  appointment  of  a  small 
minority  of  newborn  members  to  any  committee;  in  fact  it 
might  be  a  desirable  custom.  But  why  appoint  such  new- 
comers to  important  chairmanships?  Are  there  no  members 
of  from  five  to  ten  years'  membership  qualified  for  these 
positions,  and  posssibly  more  in  touch  wath  the  society's 
traditions  and  aspirations? 

Again,  why  were  these  chairmen  seleeted  from  those 
recently  connected  with  the  late  construction  division  of 
the  army? 

At  least  some  members  of  the  society  would  like  to  know. 

Chicago,  Dec.  22,  1920.  A.  T.  North, 

M.  Am.  Soc.  C.  E. 

[In  accordance  with  the  usual  practice  in  such  criticisms 
as  this,  Mr.  Worth's  letter  was  submitted  to  the  recently 
retired  board  of  direction  of  the  American  Society  of  Civil 
Engineers,  which  made  the  appointments  refeiTed  to.  Under 
date  of  Jan.  22  the  acting  secretary  of  the  society  writes: 
"I  am  instructed  by  the  board  of  direction  to  advise  you 
that  no  reply  will  be  made  by  it  to  your  communica- 
tion."— Editor]  . 

Analysis  of  Double  Footing  Pressures 

Sir — In  Engineering  News-Record  Sept.  9,  1920,  p.  494, 
there  appears  an  interesting  article  by  Marshall  G.  Findley 
dealing  with  the  maximum  compression  on  the  foundations 
or  joints  of  piers  not  capable  of  resisting  tension  when  these 
are  subjected,  in  addition  to  evenly  distributed  vertical 
loads,  to  the  moments  of  horizontal  forces  acting  at  angles  to 
each  other ;  such  as  occui's,  for  example,  if  a  railway  ti'ain  is 
being  braked  when  passing  over  a  high  bridge  pier  while  at 
the  same  time  the  wind  is  blowing  at  a  considerable  angle 
to  the  running  direction  of  the  train.  It  is  stated  in  the 
paper  referred  to  that  the  methods  in  current  use  applied 
to  the  solution  of  this  problem  not  only  give  results  inconsis- 
tent with  each  other  but  that  the  results  thus  arrived  at 
could  be  proved  in  many  cases  to  be  far  from  correct. 

The  problem  involved  came  under  my  notice  many  years 
ago,  and  while  moderately  familiar  with  a  number  of  Ameri- 
can engineering  text-books  and  periodicals  I  have  not 
previously  found  in  them  any  mention  of  the  matter  con- 
cerned; so  what  follows  is  restricted  to  some  technical  pub- 
lications available  elsewhere. 

These  are:  " 

(a)  A  paper  by  the  undersigned  in  the  "Proceedings  of 
the  Institute  of  Civil  Engineers  (London),  Vol.  CLXV,  Ses- 
sion 1905-6,  Part  3." 

(b)  A  paper  by  Prof.  Morike  in  "Beton  &  Eisen  (Berlin), 
March  1,  1913,  p.  9." 

(c)  A  letter  by  the  undersigned  in  reference  to  paper  (b)  — 
"Beton  &  Eisen,  Feb.  10,  1913,  p.  353."  (containing  inci- 
dentally also  an  easy  method  of  finding  the  core  of  any 
section). 

Prof.  Morike  finds  his  results  by  means  of  a  method  of 
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trial,  and  an  example  worked  out  by  him  corresponds  with 
what  is  obtained  from  my  tabulation,  while  my  own  demon- 
stration seems  to  be  almost  the  same  as  that  given  by  Mr. 
Findley;  at  any  rate  the  results  obtained  from  the  table 
practically  agree  with  those  worked  out  by  him  in  the  four 
examples  detailed,  as  will  be  seen  in  the  following  com- 
parison: 

Mr.  Findley's  .Multipliers  from 

Example  Multipliers  My  Table 


(The  last  figure — 13. .5 — is  not  in  the  table,  but  is  obtainable 
from  an   item  mentioned   in   the  paper.) 

A  table  was  worked  out  in  my  contribution  making  it  easy 
to  find  out  the  multipliers  of  the  unit  compression  for  any 
center  of  pressure  (within  practical  limits)  due  to  the  action 
of  horizontal  forces  on  a  pier  with  a  rectangular  section  and 
enables  a  result  to  be  established  within  a  few  minutes. 

Melbourne,  .Australia,  Dec.  4,  1920.  F.  K.  Esung. 


Concrete  T-Beams  Designed  as  Truss 

Sir — Recent  communications  to  your  journal  regarding 
simple  and  safe  methods  of  designing  reinforced  concrete 
seem  to  be  much  to  the  point.  In  an  effort  to  arrive  at 
the  design  of  large  T-beams  by  short  but  rational  calcula- 
tions the  writer  was  led  to  the  method  shown  in  Fig.   1. 
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FIG.    1.      STRESS    DIAGRAM 


The  values  shown  in  the  stress  diagram  are  slightly  in 
excess  of  the  actual  stresses.  The  diagonal  stresses  in  the 
middle  half  of  the  beam  can  safely  be  taken  by  the  web. 

Beams  such  as  shown  in  Fig.  2  were  designed  and  success- 
fully built.  They  carry  a  dancing  and  drill  floor.  A  hea\'y 
rain  washed  out  the  forms  the  night  after  these  beams 
were  poured,  but  a  level  failed  to  show  any  deflection  the 
next  day.  Under  full  load  the  deflection  was  in  the  neigh- 
borhood of  k  in.  No  cracks  have  shown  in  five  years  that 
are  discernible  to  the  unaided  eye.  The  beams  were  built 
with  a  camber  of  i  in. 
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The  Antioch  Plan 

Sir — In  an  article  entitled  "The  Antioch  Plan,"  by 
.A.rthur  E.  Morgan,  appearing  in  Engineering  News-Recard 
Jan.  20,  1921,  p.  108,  the  statement  is  made  that  Antioch, 
as  far  as  known,  was  "the  first  non-sectarian,  privately 
endowed  college  in  the  country." 

The  writer  believes  that  the  distinction  of  having  been 
the  first  non-sectarian  college  in  the  country  belongs  to 
Union  College,  Schenectady,  N.  Y.,  Union  having  been 
chartered  Feb.  25,  1795.  The  non-sectarian  principle  was 
clearly  set  forth  in  her  charter,  a  portion  of  which  provided 
among  other  things  that  no  ordinance,  rule,  or  order  of  the 
institution  should  ever  "exclude  any  person  of  any  religious 
denomination  whatever  from  equal  liberty  and  advantage 
of  education,  or  from  any  of  the  degrees,  liberties,  privi- 
leges, benefits  or  immunities  of  the  said  college  on  account 
of  his  particular  tenets  in  religion."  The  founders  of  the 
college  also  introduced  a  provision  in  the  charter  providing 
that  a  majority  of  the  board  of  trustees  should  never  belong 
to  any  one  sect. 

As  to  the  private  endowment,  a  portion  of  a  recent  com. 
munication  from  Dr.  George  Alexander,  president  ad  interim. 
Union  College,  is  to  the  point:  "Before  her  (Union's)  char- 
ter was  granted  citizens  of  three  great  counties,  more  than 
a  thousand  in  number,  presented  petition  after  petition 
hacked  by  their  personal  subscriptions  for  the  founding  of 
a  college  'in  the  tov/n  of  Schenectady  as  in  every  respect 
the  most  suitable  and  commodious  site  for  a  seminary  of 
learning  in  this  state,  perhaps  in  America.' " 

It  may  also  be  of  interest  to  add  that  in  1845  the  depart- 
ment of  engineering  was  established  at  Union,  which  was 
the  first  engineering  course  in  connection  with  an  American 
college.  Edgar  S.  Closson, 

Montclair,  N.  J.,  Jan.  25.  Consulting  Engineer. 
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FIG.  :      REAM  DESIGN 


It  ig  recognized  that  the  truss  analysis  does  not  apply 
rigidly  to  the  beam.  However,  there  are  a  large  number 
of  variables  in  such  a  beam,  and  also  in  any  solution  for 
same.  The  concrete  itself  may  easily  vary  5  per  cent  from 
its  assumed  value^-or  may  vary  that  much  in  different 
beams.  The  load  will  never  be  exactly  as  assumed  in  the 
calculation.s,  and,  we  have  taken  care  of  the  variable  effect 
of  vibration  by  our  "factor  of  doubt"  (factor  of  safety). 

We  have  also  to  consider  that  where  a  simple  (approxi- 
mate) method  is  used  we  may  require  a  small  additiona' 
amount  of  steel,  or  concrete,  as  the  case  may  be,  and  w 
^ave  the  ra/uc  of  this  on  the  drafting  table  and  in  thi 
field.  John  B.  HuTCHiNGS,  Jr. 

Asheville,  N.  C,  Dec.  10,  1920. 


State  Road  Survey  Methods  and  Costs 

Sir — I  read  with  much  interest  the  article  entitled  "State 
Road  Survey  Methods  and  Costs  in  Missouri,"  which  ap- 
peared in  Engineering  News-Record  Jan.  13,  p.  68,  and  my 
attention  was  particularly  directed  to  the  statement  of  the 
engineering  cost  policy.  It  is  the  opinion  of  the  writer  that 
there  is  a  misdirected  though  widespread  tendency  on  the 
part  of  engineers  and  legislative  bodies  to  mpke  a  bugbear 
of  engineering  locating  expense  on  highway  projects. 

I  believe  that  highway  engineers  will  in  the  future  have 
to  come  to  the  more  expensive  and  thorough  method  of  pro- 
jecting a  location  as  is  practiced  by  railroad  engineers  in  all 
relocations,  or  at  least  in  country  that  is  difficult  and  in 
which  construction  will  necessarily  be  heavy. 

The  writer  is  not  aware  of  the  type  of  country  through 
which  the  surveys  are  made  in  Missouri,  but  if  the  country 
is  inclined  to  be  rough,  broken 
or  hilly,  not  to  mention  moun- 
tainous sections,  the  soundness 
of  a  carefully  projected  location 
must   be  apparent  to  any  one 
who  considers  the  construction 
cost  of  the  work.   As  an  exam- 
ple let  us  suppose  that  a  pro- 
jected  location   will   cost   S.SOO 
per  mile  as  against  a  field  loca- 
tion cost  of  $100  a  mile.     I  cer- 
Uinly  believe  that  all  locating  engineers  will  agree  with  nic 
when  I  state  that  no  matter  how  careful  or  experienced  the 
chief   of   party  may   be   there  are   many   places   in   a    field 
locatio;i  that  can  be  improved,  particularly  in  rough  country. 
Even  the  shifting  of  the  alignment  a  few  feet  in  either  direc- 
tion on  side-hill  work  materially  reduces  the  cost  of  earth- 
work, especially  if  the  material  is  rock. 

Assume,  therefore,  a  projected  location  to  coat  $200  more 
per  mile  than  a  field  located  line.  At  the  present  time  unit 
price  bids  on  earth  and  rock  excavation  are  uncertain,  yet 
we  will  assume  earth  at  50c.  per  cubic  yard  and  rock  at  80c. 
per  cubic  yard.  Using  these  figures  it  will  only  require  400 
cu.yd.  of  earth  or  250  cu.yd.  of  rock  to  reduce  the  two 
methods  to  equal  final  cost  per  mile.    I  do  not  believe  I  shall 
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be  much  in  error  in  stating  that  many  hundreds  of  dollars, 
and  in  some  cases  thousands  of  dollars,  can  be  saved  per  mile 
on  construction  in  broken  country  by  using  a  carefully 
selected  location,  especially  at  this  time  when  highway  costs 
run  from  $8,000  to  $12,000  per  mile. 

The  means  of  reduction  of  first  cost  might  be  tabulated 
as  follows:  Straightening  crooked  alignment,  shortening 
total  distance,  reduction  of  earthwork,  compounding  such 
curves  as  the  topography  and  tangent  lengths  will  permit, 
which  saves  materially  in  the  cost  of  right-of-way 
markers,  which  in  this  state  are  constructed  of  reinforced 
concrete  and  are  placed  at  every  P.C.  and  P.T. 

Aside  from  this  reduction  of  first  cost  there  must  be  con- 
sidered the  easier  grades  that  result,  and  the  decrease  in 
cost  of  maintenance  on  the  shortened  length,  not  to  speak  of 
the  satisfaction  of  being  assured  of  having  the  best  location 
possible,  which  will  probably  mean  something  in  the  future 
when  highway  traffic  becomes  heavy. 

I  am  writing  this  in  the  hope  that  comment  will  be 
aroused  and  some  attention  directed  to  this  important  sub- 
ject, and  through  such  comment  a  better  understanding  of 
what  real  engineering  economy  is. 

Charles  M.  Noble, 

Decatur,  Ala.,  Jan.  23.     Alabama  Highway  Department. 


Proposed  Cure  for  Mud  Balls  in  Filters 
by  Rearrangement  of  Piping 

Sir On    p.    985    of    the    Nov.    18,    1920,    issue    of    the 

Engineering  Neivs-Record,  Prof.  Charles  Oilman  Hyde  of 
Berkeley,  Cal.,  suggested  that  the  Blaisdell  tractor  washer  in 
use  at  Yuma  and  Calexico,  would  prevent  the  formation  of 
mud  balls  in  mechanical  filters,  so  I  have  developed  the 
suggestion,  as  shown  in  the  accompanying  drawing,  taking 
the  new  Toledo  filters  as  a  basis  for  arranging  the  piping 
for  the  use  of  the  washer.  It  will  certainly  be  a  cure  for  all 
mud-ball  and  channeling  troubles  and  the  expense  of  oper- 
ation will  be  nominal,  for  but  3  hp.  will  be  required  to  give 
the  rakes  the  reciprocating  action.  The  machine  vdll  be 
electrically  operated,  the  rakes  making  fifteen  6-in.  strokes 
per  minute.  The  forward  motion  of  the  car  carrying  the 
rakes  will  be  5  ft.  per  minute.  An  electric  hoist  will  quickly 
lift  the  rakes  over  the  troughs. 


Resistance  to  Secondary  Stresses  Saves  Bridge 
With  Member  Missing 

Sir — The  article  on  "Secondary  Stresses  in  Kenova 
Bridge"  in  your  issue  of  Dec.  9,  1920,  p.  1116,  recalls  a 
somewhat  similar  structure  built  in  the  early  days  of 
camelback  trusses,  about  1888,  over  the  Big  Warrior  River 
near  Cordova,  Ala.  At  that  time  but  little  information 
was  available  regarding  secondary  stresses,  and  some  of 
the  venturesome  designers  were  either  overconfident  through 
limited  knowledge  regarding  primary  stresses,  or  repeatedly 
careless.  The  structure  carried  a  single  track,  was  de- 
signed for  a  live  load  of  two  171,000-lb.  consolidation  engines 
followed  by  a  train  load  of  3,000  lb.  per  lin.  ft.,  and  weighed 
about  2,200  lb.  per  lin.  ft.  A  diagram  of  the  truss  is  sub- 
mitted for  the  use  of  any  readers  who  may  be  interested 
in  determining  how  high  secondary  stresses  may  run  with- 
out collapse. 


AtrXILIARY  MnCHANICAL  FILTER  WASHER  TO  PliEVENT 
CHANNELING  AND  MUD  BALLS 

Water  pressure  for  the  rake-teeth  jets  will  be  taken  from 
a  filtered  water  pressure  main,  through  a  flexible  hose 
which  will  drag  behind  the  machine.  The  rake  washer  will 
be  used  in  combination  with  the  regular  work,  as  often  as 
may  be  required  to  keep  the  filters  in  first  class  condition. 
It  will  take  10  or  15  min.  to  wash  a  filter.  One  rake  will  do 
the  work  if  it  is  not  necessary  to  wash  under  the  troughs. 
One  washer  will  have  sufficient  capacity  for  almost  any 
number  of  filters  as  it  can  be  transferred  from  one  row  of 
filters  to  another  on  a  transfer  table. 

A  pair  of  24-ft.  rakes  have  been  used  to  clean  the 
Calexico  municipal  filters  for  five  years  with  satisfactory 
results. 

Los  Angeles,  Cal..  Dec.  30,  1920.  H.  W.  Blaisdell. 


SUB-HANGER  ADDED  TO  R-ULWAY  BRIDGE 

The  structure  had  been  completed  and  tested,  and  was 
in  regular  service,  when  the  writer  discovered  that  member 
dE  should  be  added,  as  member  dc  consisted  of  two  plain 
5  X  IJ-in.  eyebars  only.  Considerable  pressure  was  neces- 
sary to  initiate  an  investigation  because  of  the  confidence 
in  the  reputation  of  the  builders,  the  tests  prior  to  accept- 
ance, and  the  fact  that  the  bridge  was  carrying  the  trains. 
Adequate  haste  followed  the  demonstration  of  the  defect, 
and  a  rod  2  in.  in  diameter  was  added  on  the  line  dE. 

Subsequent  investigation  of  some  other  similar  spans 
about  500  ft.  long  disclosed  similar  omissions,  but  all  efforts 
of  the  writer  to  locate  the  responsibility  for  the  blunders 
were  unavailing.  Unknown  capacity  to  withstand  secondary 
stresses  has  saved  many  structures.  The  credits  and  debits 
should  be  accui'ately  computed  rather  than  covered  by  a  fac- 
tor of  safety  or  blanket  percentage. 

James  W.  Pearl. 

Chicago,  Jan.  11. 

Cold  Patches  with  Sand  Unsatisfactory 
in  Ohio  Road  Maintenance 

Sir — I  wish  to  take  decided  exception  to  that  part  of 
an  article  in  your  issue  of  Dec.  16,  1920,  p.  1168,  entitled 
"Good  and  Bad  Practice  in  Making  Bituminous  Patches," 
which  Mr.  Crandell  styles,  "Cold  Patch  (Mixed  Method)." 
The  Ohio  State  Highway  Department  has  repeatedly  tried 
sand  as  an  ingredient  in  its  cold-patch  work  and  has  never 
secured  good  results.  We  have  found  that  a  cold  patch 
made  with  stone  and  sand  almost  invariably  waves;  whereas 
a  patch  made  only  with  crushed  stone  uniformly  gives 
good  results  where  proper  workmanship  obtains.  We  have 
found  that  a  mix  of  one  part  tar  cut-back  to  thirteen  or 
fourteen  parts  crushed  stone  (I  in.  to  ^  in.)  when  mixed 
by  hand,  or  one  part  tar  cut-back  to  sixteen  or  seven- 
teen parts  crushed  stone  when  mixed  by  machine,  gives 
approximately  the  correct  proportion.  We  have  found  that, 
when  mixed  by  hand,  if  the  stone  is  completely  coated 
after  about  six  turns,  the  right  amount  of  cut^back  has 
been  used. 

One  of  the  most  valuable  lessons  we  have  learned  in 
the  use  of  the  cold  mix  is  the  economy  secured  through 
using  a  small  concrete  mixer.  We  have  in  many  of  the 
counties  in  Ohio  State  highway  mai;itenance  gangs  which 
are  highly  skilled  in  the  use  of  the  cold  patch  and  get 
exceedingly  good  results  in  its  use  on  practically  all  types 
of  pavements. 

H.  S.  Perry, 
Maintenance  Engineer, 

Columbus,  Ohio,  Jan.  7.  Ohio  State  Highway  Dept. 
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Good  Roads  Congress  Next 
Week  at  Chicago 

Program  Contains  a  Dozen  Technical 
Papers  and   Discussion   by  Special- 
ists— Equipment  Exhibit 
a  Feature 

The  program  for  the  eleventh  annual 
Good  Roads  Congress,  to  be  held  at  the 
Coliseum,  Chicago,  Feb.  9-12,  under  the 
auspices  of  the  American  Road  Builders 
Association,  presents  twelve  papers  on 
highway  topics  to  be  followed  by  dis- 
cussion by  selected  specialists  and  an 
announcement  of  the  Good  Roads  Show, 
constituting  an  exposition  of  road- 
building  machinery  and  paving  mate- 
rials by  manufacturers.  The  annual 
banquet  is  scheduled  for  the  evening  of 
Feb.  10  at  the  Congress  Hotel.  The 
convention  will  be  called  to  order  by 
President  M.  J.  Faherty  at  10  a.m.,  Feb. 
10.  The  main  features  of  the  program 
follow : 

Feb.  10.— "Onr  National  Road  Prob- 
lems," Thomas  H.  MacDonald,  chief, 
U.  S.  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 

"Relation  of  the  Highway  and  Motor 
Transport  Movement  to  Education," 
Prof.  C.  J.  Tilden,  national  director  of 
highway  and  highway  transport  educa- 
tion, Washington,  D.  C. 

"Highway  Improvements  in  New 
England,"  A.  W.  Dean,  chief  engineer. 
Division  of  Highways,  Massachusetts 
Department  of  Public  Works. 

"The  Local  and  National  Importance 
of  the  Lee  Highway,"  Dr.  S.  M.  John- 
son, manager  Lee  Highway  Association, 
Roanoke,  Va. 

"The  Highway's  Part  in  the  Develop- 
ment of  Efficient  Transportation."  C.  W. 
Reid,  chairman  transportation  commit- 
tee. Federal  Highway  Council,  Wash- 
ington, D.  C. 

"Subgrades,"  H.  G.  Shirley,  secretary 
Federal  Highway  Council,  Washington, 
D.  C. 

"Importance  of  Drainage  in  Road 
Construction,"  F.  H.  Eno,  professor  of 
engineering,  Ohio  State  University. 

"Types  of  Pavements,"  James  H. 
MacDonald,  former  state  highway  com- 
missioner of  Connecticut,  New  Haven, 
Conn. 

"Highway  Researches  and  What  the 
Results  Indicate,"  A.  T.  Goldbeck,  chief 
division  of  tests,  U.  S.  Bureau  of  Pub- 
lic Roads,  Washington,  D.  C. 

Feb.  11. — "Recent  Developments  in 
Road  Building,"  Edward  N.  Hines, 
chairman  of  board,  county  commis- 
sioners, Wayne  County,  Mich. 

"Highway  Finance,"  H.  C.  Sylvester, 
vice-president  National  City  Co.,  N.  Y. 

Feb.  12 — "Relation  Between  Engi- 
neers and  Contractors,"  W.  A.  Rogers, 
past-president  Associated  General  Con- 
tractors. 


General  Contractors  in  Convention  Approve 
Broad  Plans  for  Association  Activity 

Meeting  at  New  Orleans  Last  Week  Indicates  Great  Progress  in 
Crystallization  of  Aims  and  Methods 


Settlement  to  a  definite  policy  and  as- 
surance that  the  association  will  be  a 
permanent  and  ever-increasing  factor  in 
the  construction  industry  are  the  chief 
accomplishments  of  the  convention  of 
the  Associated  General  Contractors  of 
America  which  met  in  New  Orleans 
last  week.  The  convention  lacked  the 
dramatic.  It  listened  to  some  prepared 
addresses,    but    its    chief    work    was    a 

New  President  of  Associated 
General  Contractors 


quiet,  appraisal  of  what  was  done  in  the 
past  year  and  an  exchange  of  views  on 
future  policy.  This  was  done  more  in 
the  corridors  than  on  the  convention 
floor.  At  the  beginning  there  was 
question  whether  the  bigness  of  the 
plans  proposed  by  the  executive  board 
were  justified  at  the  present  stage  of 
the  organization's  growth,  but  this  feel- 
ing gave  way  during  the  meeting  to  the 
settled  conviction  that  the  plans  of  the 
executive  board  were  the  right  ones. 
This  attitude  found  expression  in  the 
acceptance,  without  objection,  of  all  the 
committee  reports,  in  the  lack  of  dis- 
sent to  the  plans  proposed  for  1921,  and 
in  the  hearty  reception  to  the  newly 
elected  officers,  all  of  them  known  to 
favor  the  program  that  had  been  lairl 
before  the  convention. 

At  the   final    session   amendments   to 


the  constitution  were  adopted  provid- 
ing for  the  increase  of  the  number  of 
vice-presidents  from  three  to  six,  for 
the  appointment  of  a  general  manager, 
and  the  establishment  of  the  headquart- 
ers in  Washington.  The  budget  for  the 
coming  year,  providing  for  the  expendi- 
ture of  the  $119,000  now  in  sight  and 
the  allocation,  if  realized,  of  $40,000 
more  from  prospective  sources,  was  laid 
■before  the  members  at  this  session  and 
approved.  The  proposal  of  the  finance 
committee  that  dues  be  put  on  the  basis 
of  one-tenth  of  one  per  cent  of  the 
annual  business  done  by  the  members 
was  not  put  before  the  meeting  by  the 
executive  board,  and  the  dues  for  this 
year  will  be  on  the  same  basis  as  last. 
The  membership  report  showed  that,  as 
of  the  end  of  last  year,  thei-e  were  760 
members. 

Past  and  Prospective  Work 

Most  important  was  a  broad  plan  pre- 
pared under  the  direction  of  the  gen- 
eral manager,  looking  not  merely  to  the 
year  ahead  but  to  the  desirable  work 
over  a  period  of  years.  This  included, 
among  others,  legislative  and  research 
divisions.  The  former  would  keep  in 
touch  with  municipal,  state  and  national 
(Continued  on  p.  23S) 


W.  O.  Winston  Heads  Associated 
General  Contractors 

W.  0.  Winston,  president  of  Winston 
Bros.  Co.,  Minneapolis,  who  was  elected 
president  of  the  Associated  General 
Contractors  at  the  annual  meeting  -if 
that  organization  in  New  Orleans  last 
week,  was  born  in  Hanover  County,  Va., 
Feb.  6,  18.53,  and  educated  at  private 
.schools  in  Virginia.  In  1872  he  took  up 
engineering  in  the  service  of  the  Chesa- 
peake &  Ohio  R.R.  Two  years  later  he 
left  the  South,  going  to  Minnesota  with 
the  United  States  Government  as  a 
member  of  engineering  parties,  1874 
and  1875. 

He  began  the  contracting  business 
with  his  brothers,  P.  B.  and  F.  G.  Win- 
ston, in  the  winter  of  1875-76,  under  the 
firm  name  of  Winston  Bros.,  at  Minne- 
apolis, Minn.  Their  business  was  in- 
corporated in  1902  as  Winston  Bros. 
Co.,  and  Winston-Dear  Co.  Mr.  Win- 
ston served  as  vice-president  of  Win- 
ston Bros.  Co.  until  1914,  since  when 
he  has  been  president.  He  has  also 
been  president  of  Winston-Dear  Co. 
since  its  organization. 
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Subsitute  Road  Bill  Reported  by 
House  Committee 

A  substitute  for  the  McArthur  road 
bill  has  been  reported  favorably  by  the 
committee  on  roads  of  the  House  of 
Representatives.  The  substitute  car- 
ries an  appropriation  of  $100,000,000 
for  federal  aid  in  co-operative  highway 
construction  and  $3,000,000  for  roads 
and  trails  in  forest  reserves.  As  ori>Jci- 
nally  introduced  this  measure  provided 
for  a  four-year  program,  but  members 
of  the  committee  were  of  the  opinion 
that  the  incoming  administration  should 
be  consulted  before  the  program  is 
authorized  beyond  the  next  fiscal  year. 
The  substitute  measure  will  come  up  in 
the  House  on  Feb.  7  under  suspension 
of  the  rules.  No  doubt  is  expressed  as 
to  its  passage. 

The  measure  may  meet  with  difficul- 
ties in  the  Senate.  The  bill  will  be 
referred  to  the  committee  on  post  of- 
fices and  post  roads,  of  which  Senator 
Townsend  of  Michigan  is  chairman. 
Senator  Townsend  has  a  road  bill  of  his 
own,  but  in  the  face  of  the  nation-wide 
demand  it  is  believed  that  the  bill  will 
be  reported  out  by  the  Townsend  com- 
mittee, perhaps  with  amendments  pro- 
viding for  the  linking  up  of  interstate 
roads. 

The  need  for  additional  legislation, 
if  the  federal  aid  policy  is  to  be  pur- 
sued, is  shown  by  the  fact  that  no  funds 
are  available  for  new  contracts  in 
twelve  states.  In  eight  states  the  funds 
available  would  permit  of  contracts  for 
less  than  50  miles  of  road,  while  in  ten 
states  only  enough  is  available  to  con- 
tract for  120  miles,  or  less,  of  new  con- 
struction. The  average  annual  pro- 
gram is  figured  as  being  200  miles  of 
new  roadway. 


$.500,000,  while  estimates  for  construct- 
ing the  large  concrete  arch  of  the  joint 
committee  ranged  from  $900,000  to 
$1,250,000.  An  appropriation  of  $900,- 
000  has  been  made  by  the  Board  of 
Estimate  to  carry  out  this  plan. 


Harlem  River  High  Bridge 
to  Remain 

Retention  of  Harlem  River  High 
Bridge  of  the  first  Croton  Aqueduct 
was  decided  upon  by  the  Board  of  Esti- 
mate and  Apportionment  of  New  York 
City  last  week,  when  the  opposing  pro- 
posals (1)  for  demolition  of  the  struc- 
ture and  (2)  for  its  reconstruction  with 
a  large  elliptical  arch  span  to  replace 
three  of  the  present  short  spans  across 
the  river  channel  came  up  for  final  con- 
sideration. A  full  statement  of  the 
case  was  made  in  Engineering  News- 
Record  of  July  29,  1920,  p.  229,  in  which 
the  plan  presented  by  a  joint  commit- 
tee of  the  American  Institute  of  Con- 
sulting Engineers  and  the  American  In- 
stitute of  Architects  for  constructing 
a  large  concrete  arch  over  the  river  in 
place  of  three  80-ft.  arches  and  remov- 
ing two  of  the  present  piers  was  de- 
scribed and  illustrated.  The  Depart- 
ment of  Plants  and  Structures  of  New 
York  City  favored  demolition  of  the 
bridge,  but  the  Department  of  Water 
Supply  desired  to  retain  it  as  a  supple- 
mentary water  conduit,  while  residents 
of  Bronx  Borough  desired  the  bridge  as 
a  future  roadway  crossing.  The  esti- 
mated   cost   of    demolition    was    about 


Army  Engineers  Report  Against 
Ocean  Ship  Canal 

In  the  river  and  harbor  act  of  1?19 
the  Chief  of  Engineers,  U.  S.  Army, 
was  ordered  to  report  on  such  routes 
between  the  Great  Lakes  and  the  Hud- 
son River  as  may  be  considered  prac- 
ticable by  him,  -with  a  view  to  securing 
a  waterway  admitting  ocean-going  ves- 
sels to  the  Great  Lakes.  In  accordance 
with  this  order  the  Secretary  of  War 
has  submitted  as  H.R.  890,  66th  Con- 
gress, 3rd  session,  the  endorsed  report 
of  the  district  engineer  of  Buffalo,  Lt.- 
Col.  Clarke  S.  Smith,  Corps  of  Engi- 
neers, U.  S.  A.  The  recommendations 
in  Colonel  Smith's  report  are  approved 
by  the  division  engineer,  Colonel  J.  G. 
Warren,  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  and  the  Chief  of 
Engineers,  Major-General  L.  H.  Beach. 

The  report  calls  attention  to  the  fact 
that  this  same  subject  has  been  investi- 
gated a  number  of  times  since  1832, 
when  the  first  report  wag  made.  Never- 
theless the  report  details  the  possible 
location  of  such  a  ship  canal,  together 
with  the  physical  status  of  the  present 
waterways  and  the  business  which  has 
been  done  upon  them  recently.  There 
are  stated  all  the  arguments  in  favor 
of  and  against  a  canal,  leaving  aside 
advantages  which  may  be  gained  by  the 
concurrent  development  of  water  power. 
A-t  the  same  time  the  proposed  St.  Law- 
rence waterway  is  not  discussed  be- 
cause it  is  now  being  considered  by  an- 
other board  of  engineers.  This  leaves 
three  practical  locations  between  Lakes 
Erie  and  Ontario,  namely  the  Welland 
Canal  in  Canada  and  two  routes 
through  the  American  Niagara  penin- 
sula, one  from  Tonawanda  to  Alcott, 
and  the  other  from  La  Salle  to  Lewis- 
ton.  To  get  from  Ontario  to  the  Hud- 
son River  there  is  the  possibility  of 
building  a  ship  channel  along  the  route 
of  the  present  New  York  State  Barge 
Canal  from  Oswego  down  to  the 
Mohawk  Valley  and  thence  to  the  HuJ- 
son,  or  it  might  be  possible  to  connect 
the  St.  Lawrence  River  with  Lake 
Champlain,  and  thence  by  ship  canal 
to  the  Hudson. 

In  the  words  of  the  Chief  of  Engi- 
neers the  following  is  the  conclusion 
of  the  report: 

"In  reference  to  the  desirability  of 
the  proposed  canal  the  district  engi- 
neer states  that  this  would  depend 
chiefly  upon  how  much  of  the  hundred 
million  tons  or  more  of  present  through 
lake  commerce  would  use  the  new  canal 
or  what  saving  of  freight  charges,  if 
any,  would  be  effected.  It  should  be 
borne  in  mind,  however,  that  the  need 
for  economical  transportation  with  the 
present  bulk  of  commerce  of  the  Lakes 
is  not  the  only  need  to  be  met.     The 


great  manufacturing  cities  of  the  Lakes 
now  have  a  tremendous  export  of  im- 
port traffic  passing  through  Atlantic 
ports,  chiefly  New  York.  This  traffic  is 
now  carried  by  rail  and  is  subject  to 
heavy  charges  for  freight  and  terminal 
and  transfer  costs.  As  a  result  of  his 
study  of  the  subject  the  district  engi- 
neer reaches  the  conclusion  that  it  is 
not  advisable  for  the  United  States  to 
undertake  the  construction  of  a  water- 
way connecting  the  Great  Lakes  with 
the  Hudson  River  at  the  present  time. 
The  division  engineer  takes  a  similar 
view  to  the  district  engineer.  The 
Board  of  Engineers  for  Rivers  and 
Harbors  states  that  if  an  adequate 
waterway  were  made  available  with 
suitable  transfer  facilities  at  the  prin- 
cipal lake  ports,  a  large  amount  of  gen- 
eral merchandise,  mostly  grain,  might 
be  carried  to  the  seaboard  either  in 
ocean-going  vessels  or  in  lake  vessels 
transferring  at  New  York.  The  com- 
pletion of  the  New  York  State  Barge 
Canal  has  been  looked  forward  to  for 
many  years  with  the  belief  on  the  part 
of  many  that  it  would  in  a  measure 
at  least  solve  the  difficulties  of  trans- 
portation and  freight  rates  between  the 
Great  Lakes  and  the  seaboard.  It  has 
been  open  for  navigation  but  a  short 
time,  too  short  as  yet  for  business  in- 
terests to  accommodate  themselves  to 
it,  and  it  is  still  too  early  to  determine 
definitely  what  its  commercial  influ- 
ence will  be.  It  has  cost  a  very  large 
sum  and  it  will  be  practically  all  lost 
if  a  ship  channel  were  constructed  along 
the  same  route,  even  if  only  between 
Oswego  and  deep  water  in  the  Hudson. 
In  view  of  the  foregoing  and  of  the 
investigation  of  the  SL  Lawrence  River 
route  now  bsing  made  by  the  Interna- 
tional Joint  Commission  the  board  con- 
curs with  the  district  and  division  engi- 
neers in  the  opinion  that  it  is  not  ad- 
visable at  this  time  for  the  United 
States  to  undertake  the  construction  of 
a  waterway  for  ocean-going  vessels  be- 
tween the  Great  Lakes  and  the  Hudson 
River." 

Finally  Colonel  Smith  states  in  his 
report:  "It  is  my  opinion  that  any  im- 
provement in  line  with  the  inquiry  by 
Congress  is  not  worthy  of  consideration 
at  the  present  time  and  it  is  recom- 
mended that  no  such  improvement  be 
considered  until  the  actual  completion 
and  use  of  the  enlarged  Welland  Canal 
and  actual  demonstration  of  the  ade- 
quacy or  inadequacy  of  the  New  York 
State  Barge  Canal  indicate  a  need 
therefor." 


Start  Manitoba  Railroad  Survey 

The  surveying  for  the  proposed  rail- 
way to  the  Flin  Flon  copper  ore  de- 
posits in  northern  Manitoba  has  been 
commenced.  Four  miles  of  the  line  are 
already  built  as  a  spur  from  Mile  7  on 
the  Hudson  Bay  Railway.  The  route 
lies  from  this  point  to  Lake  Athananus- 
kow,  a  distance  of  53  miles,  thence  on 
the  north  side  of  the  lake  to  Flin  Flon. 
The  survey  is  expected  to  be  completed 
by  March  1,  1921. 
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N.  J.  Engineers  Urge  Road 
Law  Amendments 

Association    at    Annual    Meeting    Pro- 
poses Many  Changes — ^Traffic  Com- 
mittee Makes  Final  Report 

Greater  extension  of  traffic  census 
work,  involving  the  planning,  now,  for 
the  future  expansion  of  the  state  and 
the  county  highway  systems,  was  rec- 
ommended in  a  final  report  which  the 
committee  on  present  and  future  traf- 
fic conditions  submitted  to  the  annual 
meeting  of  the  New  Jersey  State  Asso- 
ciation of  County  Engineers,  held  at 
Trenton,  Jan.  25.  Other  features  of 
the  program  were  a  discussion  of  pro- 
posed amendments  to  state  road  leg- 
islation and  papers  on  laboratory  con- 
trol of  highway  work,  bridges  for  state 
roads  and  motor-vehicle  registration. 
F.  A.  Reimer,  engineer  of  Essex.  County 
and  vice-pi'esident  of  the  association, 
presided. 

While  final  action  in  approving  pro- 
posed amendments  to  existing  laws  was 
deferred  a  number  of  suggestions  were 
made  and  discussed.  Opposition  de- 
veloped to  the  existing  requirement  for 
a  year's  maintenance  by  the  contractor 
on  a  completed  road.  It  was  felt  that 
any  guarantee  should  cover  only  work- 
manship and  materials,  leaving  the 
matter  of  maintenance  to  the  individual 
counties.  Such  a  change,  it  was  con- 
tended, would  result  in  better  work 
and  lower  costs,  for  a  contractor  under 
obligation  to  maintain  a  road  for  a 
year  after  completion  is  sure  to  in- 
clude in  his  bid  prices  for  construction 
amounts  amply  sufficient  to  protect  him 
in  this  feature  of  the  work. 

Pay  for  Materials  Delivered 

The  proposal  to  pay  contractors  80 
per  cent  of  the  value  of  road-building 
materials  delivered  on  the  site  of  the 
work  was  generally  endorsed,  but  no 
agreement  was  reached  on  the  sugges- 
tion that  a  minimum  width  of  20  ft. 
for  all  pavements  of  materials  better 
than    macadam    be    specified    by    law. 

The  need  for  control  of  vehicles  using 
county  highways  was  recognized  and 
it  was  recommended  that  each  county 
engineer  be  made  an  inspector  in  the 
state's  motor  vehicle  department.  This 
proDosal  has  the  endorsement  of  Motor 
Vehicle  Commissioner  W.   L.   Dill. 

Under  existing  rates  of  pay  the 
county  engineers  have  found  it  diffi- 
cult to  secure  competent  inspectors 
and  sentiment  was  unanimous  in  favor 
of  an  increased  salary  for  inspectors, 
with  the  provision,  also,  of  inspection 
of  materials  at  the  source  of  manufac- 
ture in  addition  to  the  usual  inspection 
of  construction.  Construction  esti- 
mates, it  was  agreed,  should  not  retain 
from  the  contractor  more  than  10  per 
cent  of  the  value  of  the  work  in  place. 
Another  recommendation  provided  for 
the  acceptance  of  completed  work  in 
unit.i  of  one  mile,  paying  for  each  unit 
in  full  when  completed  and  accepted. 
Under  present  conditions  the  county 
retains  20  per  cent  of  the  value  of  a 
completed  portion   of  road. 

Greater  importance  must  be  attached 


to  the  provision  of  adequate  bridges  on 
state  and  county  highways  and  the  pro- 
posal to  revise  existing  law  so  that  the 
state  would  be  required  to  pay  to  the 
counties  a  minimum  of  40  per  cent  of 
the  cost  of  bridge  construction,  in- 
stead of  20  as  at  present,  met  with 
general  approval. 

In  the  matter  of  detours  it  was  rec- 
ommended that  the  cost  of  making  and 
maintaining  them  be  included  in  the 
cost  of  road  construction,  allowing  an 
issue  of  bonds  for  the  expense  of  mak- 
ing and  maintaining  the  detours. 

Under  present  legislation  counties 
are  required  to  advertise  for  all  work 
exceeding  in  cost  $500;  it  was  sug- 
gested that  this  amount  be  raised  to 
$1,000. 

For  the  protection  of  work  under 
construction  it  is  desirable  to  include 
in  new  legislation  a  provision  making 
it  a  misdemeanor  for  any  one  to  drive 
on  work  which  is  properly  posted  and 
barricaded. 

Laboratory  Control 

R.  B.  Gage,  chemist  in  charge  of 
the  State  Highway  Commission's  lab- 
oratory at  Trenton,  read  a  paper  on 
laboratory  control  of  highway  con- 
tracts. As  a  means  of  avoiding  delays 
in  construction  and  preventing  the  ex- 
pense caused  by  the  rejection  of  ma- 
terials after  they  have  arrived  at  their 
destination  he  endorsed  the  plan  of 
dividing  inspectors  into  two  classes,  the 
first  dealing  only  with  construction  and 
the  second  with  materials,  the  material 
inspectors  to  be  assigned  to  the  vari- 
ous points  of  manufacture  or  produc- 
tion, with  powers  of  acceptance  or  re- 
jection before  shipment. 

Charles  A.  Mead,  bridge  engineer, 
New  Jersey  Highway  Commission,  in 
a  paper  on  bridges,  made  the  startling 
statement  that  80  per  cent  of  existing 
bridges  in  the  state  were  incapable  of 
meeting  the  demands  of  modern  traf- 
fic. He  discussed  the  various  factors 
entering  into  the  design  of  bridges  of 
different  types  and  described  the  New 
Jersey  Commission's  practice  of  using 
a  20-ton  truck  as  an  assumed  live 
load  which  would  produce  serviceable 
bridges.  Considerable  work  is  now 
being  done  in  New  Jersey  in  the  rein- 
forcement of  old  iron  and  steel  trusses 
by  incasing  them  in  concrete  and  add- 
ing     reinforcing      material. 

As  a  means  of  protecting  New  Jer- 
sey highways  from  damage  by  heavily 
loaded  trucks,  W.  L.  Dill,  commissioner 
of  the  state  motor  vehicle  department, 
announced  that  there  are  now  being  in- 
stalled five  road  scales,  each  with  a 
capacity  of  50,000  lb.,  which  will  be 
used  in  checking  up  the  weights  of 
vehicles.  The  present  truck  load  limit 
in  New  Jersey  is  30,000  lb.  Now  reg- 
ulations are  contemplated  whereby  the 
use  of  tires  "suitable  for  carrying  the 
loads"  will  be  insisted  upon,  rather  than 
a  specific  provision  as  to  width  or 
thickness. 

A  summary  of  the  committee  report 
on  traffic  conditions,  which  concluded 
the  meeting,  will  be  presented  in  an 
early  issue. 


Licensing  Bill  in  Tennessee 

Engineers  and  architects  of  Tennes- 
see have  agreed  upon  a  joint  bill  for  the 
registration  of  architects,  engineers  and 
land  surveyors  in  Tennessee.  The  basis 
of  the  proposed  bill  is  the  uniform  bill 
proposed  by  the  Engineering  Council, 
modified  to  suit  local  conditions. 

The  Engineering  Association  of  Nash- 
ville, Engineers'  Club  of  Memphis,  the 
Nashville,  Memphis  and  Chattanooga 
Chapters  of  the  A.  A.  E.  and  the  Ten- 
nessee Chapter  of  the  American  Insti- 
tute of  Architects  co-operated  in  the 
drafting  of  the  bill. 

A  subcommittee  with  Hunter  Mc- 
Donald representing  the  Engineers' 
Clubs,  W.  P.  Butler,  representing  the 
A.  A.  E.,  George  C.  Norton  represent- 
ing the  A.  I.  A.  and  B.  H.  Klyce  as  sec- 
retary made  the  final  draft  and  will 
submit  it  to  the  Legislature. 


Garbage  Feeding  Contract  Given 
Up  at  Baltimore 

The  contract  for  the  disposal  of  the 
garbage  of  Baltimore,  Md.,  by  feeding 
to  hogs  was  abandoned  by  the  Ameri- 
can Feeeding  Co.  about  the  middle  of 
January  and  the  hogs  were  disposed 
of  without  previous  notice  to  the  city. 
The  city  immediately  made  a  temporary 
contract  with  William  H.  Huse,  a  far- 
mer of  Baltimore  County,  under  which 
he  was  to  pay  the  city  $45  a  scow  load 
for  garbage  delivered  by  the  city,  he 
to  sell  the  garbage  for  use  as  a  farm 
fertilizer.  The  Commissioners  of  Bal- 
timore County  immediately  brought  suit 
for  an  injunction  against  that  means  of 
garbage  disposal  on  the  ground  that  it 
would  be  a  nuisance,  but  before  the  suit  ■ 
came  to  trial  on  its  merits  the  city  filed 
a  general  demurrer  on  the  grounds  of 
insufficiency. 

The  history  of  garbage  disposal  at 
Baltimore,  together  with  the  various 
attempts  to  let  a  new  contract  in  1918, 
the  terms  of. the  contract  just  aban- 
doned, and  an  outline  of  the  hog-feeding 
scheme,  were  presented  in  Engineering 
News-Record  Feb.  6,  1920,  p.  287,  by 
Walter  E.  Lee,  who  served  the  city  as 
engineer  in  its  garbage  disposal  inves- 
tigations. 

In  May,  1919,  we  are  informed  by 
Ezra  B.  Whitman,  consulting  engineer, 
Baltimore,  Mr.  Lee  recommended  to  the 
incoming  mayor  that  the  city  build  a 
garbage  reduction  plant  and  invite  bids 
for  its  operation,  but  no  action  on  this 
advice  was  taken.  Mr.  Whitman  also 
informs  us  that  under  the  contract  with 
the  American  Feeding  Co.  the  city 
agreed  to  deliver  the  garbage  at  speci- 
fied times  and  in  a  fresh  condition,  but 
that  during  severe  winter  weather  in 
1919-20  the  garbage  could  not  be  de- 
livered to  the  piggery,  while  in  the  fol- 
lowing summer  "the  garbage  reached 
the  plant  in  such  a  putrid  condition  that 
it  could  not  be  fed  to  the  hogs."  As  a 
result  of  the  latter  condition,  "putrid 
and  excess  garbage  were  used  for  filling 
low  ground  around  the  plant,"  giving 
rise  to  complaints  both  as  to  odors  and 
fly  breeding. 
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General  Contractors  Convention 

(Continued  from  p.  .'Jo) 
legislation  proposed  or  in  process  of  en- 
actment, and  would  study  the  effect  and 
adequacy  of  existing  laws  affecting  the 
contractor.  The  research  division  would 
have  a  statistical  branch  to  tabulate 
data  on  labor,  materials  and  other  ele- 
ments entering  into  construction.  On 
labor,  for  example,  the  data  would  cover 
supply,  demand,  wages,  efficiency,  co- 
operative and  welfare  systems,  etc.;  on 
materials,  such  matters  as  prices,  sup- 
ply, production,  manufacture,  transpor- 
tation, etc. 

On  the  subject  of  contracts  the  past 
year's  work  included  the  preparation 
and  publication  of  drafts  of  a  cost-plus- 
fixed-sum  contract,  vrith  and  without  a 
penalty  and  bonus  clause,  of  a  lump- 
sum contract  and  of  a  contract  for  the 
rental  of  equipment.  Work  is  under 
way  on  a  draft  of  a  unit-price  contract, 
while  the  program  for  the  ensuing  year 
includes  study  of  contracts  with  sub- 
contractors, material  men  and  equip- 
ment companies.  In  the  work  of  per- 
fecting the  construction  contracts  the 
association  has  been  assured  the  co- 
operation of  other  national  organiza- 
tions, including  the  American  Society 
of  Civil  Engineers,  the  American  Rail- 
way Engineering  Association,  Engi- 
neering Council,  the  National  Associa- 
tion of  Builders'  Exchanges  and  the 
American  Association  of  State  High- 
way officials. 

Quantity  Surveys 

Joint  work  during  the  year  resulted 
in  the  formulation  of  a  draft  of  a  re- 
port on  quantity  surveying,  which  has 
gone  to  the  three  co-operating  bodies — 
the  American  Institute  of  Architects, 
Engineering  Council  and  the  association 
— for  their  consideration.  It  endorses 
the  quantity  survey  and  urges  all  engi- 
neers, architects  and  contractors  to  use 
their  efforts  to  have  facilities  estab- 
lished in  their  communities  for  making 
such  surveys. 

Study  of  estimating  practice  has  re- 
sulted in  the  development  of  a  standard 
estimating  schedule,  which  is  nearly 
completed;  this  schedule  is  designed, 
also,  to  be  the  basis  for  a  cost-account- 
ing system.  A  distribution  summary 
sheet,  resulting  from  this  work,  has  al- 
ready been  published.  An  equipment 
rental  schedule,  published  recently  in 
Engineering  News-Record,  was  pre- 
pared. Co-operation  is  under  way  with 
other  associations  on  classification  of 
compensation  insurance  risks.  Though 
this  work  is  still  in  the  preliminary 
stage,  data  already  furnished  members 
have  resulted  in  large  savings  in  prem- 
iums. The  preparation  of  a  manual  for 
contractors,  containing  the  standard 
forms  of  contract,  code  of  ethics,  recom- 
mended practice  and  similar  data,  was 
approved  by  the  executive  board  and  by 
the  convention. 

The  committee  on  labor  prepared  a 
set  of  "Fundamental  Principles  of  In- 
dustrial Employment  Relations" 
(founded  on  the  referendum  of  the  U.  S. 
Chamber  of  Commerce),  and  has   sup- 


plemented it  with  an  elaboration  under 
the  title,  "A  Statute  of  Employment 
Relations  Applied  to  the  Construction 
Industry."     (See  p.  225.) 

A  tentative  code  of  ethics  has  been 
prepared  for  discussion  and  criticism. 

Legislation  received  attention  in  the 
suppoi't  by  the  association  of  the  bill 
for  relief  of  Navy  contractors  (follow- 
ing the  lines  of  enacted  measures  for 
relief  of  War  Department  and  Treas- 
ury contractors),  and  in  the  presenta- 
tion of  facts  to  the  congressional  com- 
mittees on  immigration  in  connection 
with  the  Johnson  bill.  The  association 
co-operated  with  the  Calder  committee 
and  has  collaborated  with  other  national 
organizations  in  furnishing  to  Congress 
views  of  conti-acting  organizations  on 
matters  of  taxation.  It  has  supported 
the  proposal  to  organize  a  national  de- 
partment of  public  works  and  worked 
with  the  association  advocating  that 
proposal. 

Transportation  Work 

On  transportation  it  has  worked  with 
other  bodies  in  securing  modifications 
of  the  Interstate  Commerce  Commis- 
sion orders  restricting  the  use  of  equip- 
ment for  moving  construction  materials 
and  has  co-operated  in  the  setting  up 
of  special  ear-service  committees  to  act 
as  an  intermediary  between  shipper  and 
carrier  in  securing  a  fair  allotment  of 
available  cars.  The  contractors'  inter- 
ests were  also  represented  in  rate 
hearings  on  construction  materials.  As 
a  result  of  these  efforts  has  come  a 
new  appreciation  on  the  part  of  rail- 
road and  I.  C.  C.  officials  of  the  vital 
character  of  the  construction  industry. 

A  Contractors'  Service  Corporation 
has  been  organized  to  do  a  brokerage 
business  in  contractor  surety  bonds  and 
to  place,  when  the  members  desire, 
compensation  insurance.  Out  of  the 
corporation's  460  shares  450  are  owned 
by  the  association,  the  other  10  by  mem- 
bers of  the  association.  The  profits 
for  the  year  were  $7,000;  the  sum  of 
$4,500  has  been  paid  to  the  association 
in  dividends. 

Work  for  the  coming  year  includes 
logical  continuance  and  extension  of 
the  activities  cited,  and  in  addition, 
efforts  on  standardization  of  building 
codes  and  the  formulation  of  specific 
procedure  affecting  general  contractors 
for  use  in  time  of  national  emergency. 
These  proposed  elaborations  and  the 
new  work  were  put  before  the  members 
at  the  beginning  of  the  convention,  so 
as  to  direct  their  attention  to  the  year's 
prospective  activities,  and  each  of  the 
items  on  the  program  was  subsequently 
gone  over  and  explained. 

Addresses 

The  set  addresses  included  a  lengthy 
paper  by  the  Comptroller  of  the  Treas- 
ury, W.  W.  Warwick,  on  the  "Interpre- 
tation of  Specifications,"  one  by  Will- 
iam B.  King  on  "Minimizing  Risks  in 
Contracting"  (see  p.  227  of  this  issue), 
one  by  J.  Waldo  Smith,  chief  engineer 
of  the  New  York  Board  of  Water  Sup- 
ply,   on    "Co-operation    of    Co-ordinat? 


Organizations  of  the  Construction  In- 
dustry," and  one  by  Lawrence  Mauran, 
of  St.  Louis,  on  "Building  Contracts 
and  Specifications." 

Judge  Warwick's  address  was  chiefly 
an  explanation  of  the  machinery  of  the 
comptroller's  office.  Mr.  King's  plea 
was  for  the  elimination  of  the  risks 
due  to  indefinite  and  one-sided  con- 
tracts, which  precipitated  a  spirited 
discussion,  in  which  Mr.  King's  position 
was  heartily  supported,  though  a  num- 
ber of  engineer  guests  pointed  out  that 
the  arbitrary  clauses  had  been  devel- 
oped as  a  result  of  long  experience  and 
the  necessity  felt  by  the  engineer, 
architect  and  lawyer  for  protecting  the 
owner  against  the  unscrupulous  and  in- 
competent contractor.  Mr.  Smith  also 
presented  the  latter  point  of  view  in  his 
paper,  but  pleaded  for  toleration  and 
co-operation  between  engineers'  and 
contractors'  organizations  to  the  end 
that  present  relations  on  construction 
may  be  improved — to  the  benefit  of  the 
owner,  as  well  as  of  the  engineer  and 
the  contractor. 

There  were  papers,  also,  on  various 
phases  of  compensation  insurance, 
stressing  the  great  reduction  in  premi- 
ums to  the  individual  contractor  through 
accident  prevention  methods  and  pro- 
paganda. E.  M.  Craig,  of  Chicago,  put 
before  the  association  the  accomplish- 
ments of  the  National  Board  of  Juris- 
dictional Awards  in  the  Building 
Industry. 

Resolutions 

Resolutions  adopted  at  the  closing 
session  were  to  the  following  effect: 

Against  discrimination  in  railroad 
rates  on  construction  materials;  in 
favor  of  the  Calder  bill  exempting  from 
income  taxation  the  income  on  building 
mortgages;  advocating  allocation  by  the 
Federal  Reserve  Board  of  sufficient 
credits  for  needed  construction;  in 
favor  of  open  markets,  without  dis- 
crimination between  purchasers,  for  con- 
struction materials,  and  against  re- 
stricting combinations  of  labor,  con- 
tractors or  material  men;  in  favor  of 
full  gathering  by  the  Department  of 
Commerce  of  statistics  regarding 
source,  supply,  manufacture  and  use  of 
building  mateiials;  in  favor  of  the  na- 
tional budget  bill,  of  the  establishment 
of  a  department  of  public  works,  and 
of  prompt  payments  by  the  Govern- 
ment of  its  present  indebtedness  to  the 
I'ailroads;  approving  the  Lockwood 
Committee  investigation  at  New  York 
and  urging  full  punishment  of  the 
guilty  in  that  and  in  similar  situations 
elsewhere,  if  they  exist;  in  favor  of  fair 
wages,  and  against  taking  advantage 
of  unemployment  to  reduce  them  radic- 
ally; urging  a  study  by  national,  state 
and  municipal  officials  of  the  relative 
efficiency  of  day  labor  work  versus  work 
by  contract;  fav-oring  increases  in  sal- 
aries of  the  technical  employees — engi- 
neers, architects  and  draftsmen — of  the 
Federal  government;  endoising  the  Na- 
tional Board  of  Jurisdictional  Awards 
in  the  Building  Industry  and  pledging 
support. 


February  3,  1921 


ENGINEERING     NEWS-RECORD 


239 


The  following  officers  were  elected 
for  the  ensuing  year:  President,  W.  O. 
Winston,  of  Minneapolis;  vice-presi- 
dents, F.  L.  Cranford,  Brooklyn,  N.  Y., 
Arthur  Bent,  Los  Angeles,  Daniel  Breck, 
St.  Louis,  W.  E.  Wood.  Detroit;  treas- 
urer, Lee  Paschall,  Richmond;  directors, 
N.  F.  Hoggson  and  W.  A.  Starrett,  of 
New  York,  G.  O.  Muhlfeld,  Boston,  J. 
R.  Wiggins,  Philadelphia,  G.  C.  Mason, 
Portland,  Ore.,  Richard  McCarthy,  New 
Orleans,  A.  E.  Wells,  Chicago,  Charles 
Ffolliott,  St.  Paul. 

The  holdover  officers  are:  Vice-presi- 
dents, J.  W.  Cowper,  Buffalo,  L.  C.  Wa- 
son,  Boston;  directors,  H.  B.  Hanger, 
Richmond,  Ky.,  E.  J.  Thomas,  Memphis, 
George  Watson,  Dallas,  M.  D.  Smith, 
Detroit.  Past  presidents  D.  A.  Garber 
and  W.  A.  Rogers  are  directors  ex 
officio. 

The  members  of  the  advisory  board 
for  1921  are:  R.  B.  Porter,  Portland, 
Ore.,  T.  T.  Flagler,  Atlanta,  Thomas 
Bentley,  Toledo,  A.  P.  Greensfelder,  St. 
Louis,  Edward  Haupt,  Chicago,  and  E. 
F.  Mullen,  Cleveland. 


Lumber  Production,  Shipment  and 
Orders  About  Half  of  Normal 

According  to  the  recent  barometer 
issued  by  the  Southern  Pine  Associa- 
tion, the  lumber  production  of  199  mills 
for  December  was  54  per  cent  of  normal 
production,  orders  for  the  month  were 
57  per  cent  of  normal,  and  shipments 
were  57  per  cent.  The  stocks  on  hand 
Dec.  31  were  a  little  more  than  twice 
the  stock  usually  held.  Shipments  and 
demands  for  December  were  both  more 
than  double  the  production,  though  the 
shipments  exceeded  the  demand  by  a 
slight  margin.  Stocks  on  hand  Decem- 
ber 31  aggregated  1,341,635,433  ft.  b.m. 


Building  Congress  Organizes 
Local  Branch 

The  New  York  branch  of  the  National 
Building  and  Construction  Congress, 
organization  of  which  was  effected  at 
Atlantic  City  last  Au'^ust,  was  estab- 
lished last  week,  when  representatives 
of  the  building  industry  gathered  at  the 
Engineering  Societies  Building,  New 
York  City.  The  local  branch  is  to  oper- 
ate as  a  part  of  a  national  movement 
to  co-ordinate  all  elements  in  the  build- 
ing industry  in  an  endeavor  to  eliminate 
factional  disputes,  promote  general  har- 
mony, and  increase  the  service  to  the 
public. 

The  organization  hopes  to  be  an  all- 
inclusive  one  and  the  resolution,  adop- 
tion of  which  initiated  the  local  move- 
ment, includes  on  its  organizing  com- 
mittee to  establish  a  permanent  local 
conference  two  each  of  the  following: 
Architects,  contractor.s,  subcontractors, 
labor  representatives,  materials  manu- 
facturers, materials  dealers,  financiers, 
engineers,  investing  builders,  and  trade 
press  representatives.  If  any  other 
representatives  of  the  building  industry 
are  not  included  in  this  list  they  are 
to  be  added   as  discovered. 

The  National  Building  and  Construc- 
tion  Congress   has   as   its   aims:     The 


thorough  study  of  the  relations  of  the 
various  elements  in  the  industries  which 
enter  into  building  and  construction 
activities;  elimination  of  various  fac- 
tors which  have  retarded  necessary 
building  and  construction;  a  survey  of 
building  materials  and  building  labor 
with  a  view  to  economical  materials 
distribution,  and  establishment  of  wages 
which  will  take  into  account  among 
other  factors  the  hours  lost  through 
seasonal  employment;  and  the  study  of 
the  causes,  with  a  view  to  their  removal, 
of  the  progressive  decline  in  the  supply 
and  quality  of  workers  in  the  industry. 

At  the  organizing  meeting  Clarence 
H.  Kelsey,  vice-president,  Title  Guar- 
anty &  Trust  Co.,  New  York  City, 
asserted  that  there  was  plenty  of  money 
for  building  construction,  but  intimated 
that  it  would  not  be  available  until 
there  had  been  a  considerable  recession 
in  materials  prices  and  until  labor 
came  to  its  senses. 

The  preliminary  organization  was 
effected  with  Robert  D.  Kohn  as  tem- 
porary chairman,  and  Sullivan  W.  Jones 
as  secretary,  of  the  executive  board. 


Lockwood  Committee  Denied 
Certain  Increased  Powers 

The  senate  finance  committee  and  the 
assembly  ways  and  means  committee  of 
the  New  York  Legislature  on  Jan.  25 
reported  upon  the  resolution  designed  to 
broaden  the  powers  of  the  Lockwood 
committee,  which  recently  made  an  in- 
vestigation of  building  conditicns  in  New 
York  City,  allowing  it  to  investigate 
banking  concerns  in  their  relation  to  the 
building  industry.  An  amended  resolu- 
tion, substituted  for  the  original,  gives 
the  committee  power  to  grant  immunity 
though  denying  it  the  ability  to  requisi- 
tion the  records  of  state  banking  and 
state  insurance  departments.  The  com- 
mittee had  hoped,  through  such  power 
now  denied  them,  to  show  that  mortage 
money  could  and  should  ba  obtained 
from  the  corporations  who  are  favored 
by  the  state  and  federal  tax  laws,  in 
whose  hands  interest  on  mortgage  loans 
is  exempt  from   taxation. 


U.  S.  Chamber  Urges  Cheaper 
Building  Materials 

In  the  consideration  of  the  housing 
problem  at  a  two-day  conference  in 
Washington  last  week  the  national 
council  of  the  United  States  Chamber 
of  Commerce  came  to  the  conclusion 
that  no  great  revival  in  construction 
was  possible  until  there  was  a  consider- 
able reduction  in  building  costs — both 
materials  and  labor.  Resolutions  were 
therefore  passed  urging:  (1)  the  con- 
tinuance of  investigations  of  alleged 
illegal  combinations  in  the  building  in- 
dustry; (2)  a  study,  en  the  part  of  each 
constituent  member  of  the  chamber,  of 
the  housing  situation  in  its  particular 
community  with  a  view  to  stimulating  a 
resumption  of  construction;  3)  the  per- 
formance by  niatorial  dealers  of  a  full 
share  in  meeting  the  public  demand  for 
cheaper  building  materials;  and   (4)  an 


investigation  by  the  Chamber  of  Com 
merce  of  the  United  States  of  the  build- 
ing industry  such  as  will  locate  the 
responsibility  for  excessive  costs.  This 
last  resolution  sounded  the  keynote  of 
the  situation  by  declaring  that  "ex- 
cessive costs  constitutes  the  greatest 
single  obstacle  to  a  resumption  of  con- 
struction." 

Senator  William  M.  Calder,  chairman 
of  the  Senate  committee  on  reconstruc- 
tion, warned  the  conference  that  unless 
every  practical  and  economical  facility 
was  afforded  to  the  active  resumption 
of  construction  work  the  increasing 
housing  shortage  might  bring  about 
"paternalistic  subsidy  legislation." 


To  Vote  on  Spring  Valley 
Purchase 

A  special  city  election  will  be  held  at 
San  Francisco,  Cal.,  on  March  8  to  vote 
on  a  bond  issue  of  $38,000,000  to  buy 
the  property  of  the  Spring  Valley 
Water  Co. 


Reduction  in  Labor  During  1920 
Totals  3,437,466 

As  a  result  of  a  recent  survey  the 
employment  service  of  the  U.  S.  Depart- 
ment of  Labor  estimates  that  there  are 
3,473,466  fewer  persons  employed  in 
industry  now  than  at  a  corresponding 
time  in  1920,  a  dscrease  of  36.9  per 
cent.  This  does  not  mean  necessarily 
that  there  are  that  many  unemployel, 
as  a  large  percentage  have  probably 
turned  to  agricultural  work.  Follow- 
ing is  the  estimate  of  discharged  men 
in  industry  in  15  principal  cities:  New 
York,  234,243;  Detroit,  160  000;  Chi- 
cago, 86,000;  Cleveland,  81,000;  Phila- 
delphia, 70,000;  St.  Louis,  49  350;  New- 
ark, 41,000;  Baltimore,  39,565;  Boston, 
£5,000;  Milwaukee,  24,330;  Cincinnati, 
21,000;  Kansas  City,  20,640;  Scranton, 
18,000;  Jersey  City,  15,000;  Passaic. 
12,000. 

The  service  bases  its  calculations  on 
"comparative  information"  from  thirty- 
five  states  and  the  District  of  Columbia 
and  on  estimates  of  unemployment  from 
the  thirteen  other  states. 


San  Francisco  Settles  Building 
Disputes  by  Arbitration 

Men  engaged  in  the  building  trades 
in  San  Francisco,  both  employers  and 
employees,  have  agreed  to  settle  their 
differences  by  arbitration.  A  perma- 
nent arbitration  agreement  was  recently 
signed  by  the  building  trades  council, 
representing  the  workers,  and  th:.- 
builders'  exchange,  representing  the 
employers,  and  both  sides  have  pledged 
themselves  to  be  bound  by  the  decisions 
of  the  board.  The  members  of  tht 
Board  are  Archbishop  E.  J.  Hanna,  Max 
Sloss,  ex-associat?  justice  of  the  Su- 
preme Court  of  California,  and  George 
L.  Bell,  consultant  in  industrial  rela- 
tions and  management.  All  disputes  as 
to  hours,  wages  and  working  condition? 
in  the  building  trades  are  to  be  referrec 
to  the  board  for  final  settlement. 
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Engineering  Societies 


Calendar 

Auuual  Meetings 


A1IERIC\N  ASSOCIATION  OF  EM- 
GI.\EERS.  Chicago;  seventh  an- 
nual convention.  Buffalo,  N.  Y.. 
iMay   9.    in   and    11. 

AMERICAN  CONCRETE  INSTITUTE, 
Detroit;  Chicago,   Feb.   14-16. 

AMERICAN  SOCIETY  OF  CIVIL 
E.>IGINEERS.  New  Y'ork  ;  Annual 
Convention,   Houston.  Texas,   April 


AMERICAN  ROAD  BUILDERS'  AS- 
bOCIATION,  New  York  City ; 
Ciiicago.    Feb.    9-12. 


The  New  England  Water  Works 
.\ssociati».i,  at  its  meeting  Feb.  9,  will 
be  addresocJ  by  Prof.  George  C.  Whip- 
ple of  the  Harvard  Engineering  School 
on  "The  Need  for  Uniformity  in  Plumb- 
ing Regulations";  G.  Wilbur  Thompson, 
"Relations  Between  Plumbers  a.id 
Water  Works  Superintendent";  and 
Gordon  M.  Fair,  "The  Hydraulics  of  the 
Flush  Valve." 

The  American  Society  for  Testing 
Materials  will  hold  its  annual  meeting 
at  the  New  Monterey  Hotel,  Asbury 
Park,  N.  J.,  in  the  week  of  June  20. 
Announcement  of  the  exact  date  will  be 
made  later  by  the  secretary,  C.  L.  War- 
wick, Engineers'  Club,  Philadelphia,  Pa. 

The    Engineers'    Club    of    Baltimore 

has  reorganized  to  include  the  former 
local  branches  of  the  chemical,  civil, 
electi'ical  and  mechanical  engineers. 
The  officers  elected  are  as  follows: 
President,  Ezra  B.  Whitman,  first  vice- 
president.  Dr.  Frank  M.  Boyles;  second 
vice-president,  Edward  B.  Passano; 
treasurer,  W.  W.  Varney. 


Personal  Notes 


Edward  A.  Weisman,  formerly 
assistant  superintendent  on  steel  rein- 
forcing of  concrete  buildings  with  the 
Buffalo.  N.  Y.,  branch  of  the  Turner 
Construction  Co.,  is  now  junior  engi- 
neer. Southern  Railway  Co.  at  Wash- 
ington, D.  C,  compiling  reports  on 
•hanges  in  and  additions  to  the  property 
of  the  Southern  Ry.  system. 

John  N.  Carlisle,  president  of 
the  Northern  New  York  Utilities  Inc., 
Watertown,  N.  Y.,  has  been  appointed 
by  Governor  Miller  a  member  of  the 
Black    River   Regulating   Board. 

Ralph  S.  Heath,  recently  engi- 
neer in  charge  of  concrete  building  con- 
struction for  the  M.  J.  Roche  Construc- 
tion Co.,  Cincinati,  Ohio,  has  been  em- 


ployed as  resident  engineer  on  Lock  4 
at  Marseilles,  111.,  for  the  State  of 
Illinois,  Department  of  Public  Works 
and  Buildings,  Division  of  Waterways. 

Maurice  A.  Lynch  has  re- 
signed as  district  engineer  at  Smeth- 
port,  Pa.,  Pennsylvania  State  Highway 
Department. 

John  K.  Harris  has  been  ap- 
pointed borough  enginer  of  Sharon,  Pa. 

H.  LeeWilson,  assistant  city  en- 
gineer, Johnstown,  Pa.,  has  been  ap- 
pointed city  engineer  to  succeed  J.  R. 
Crissey,  resigned. 

Julius  Adler  has  been  ap- 
pointed deputy  chief  of  the  Division  of 
Highways  of  the  Bureau  of  Highways 
and  Street  Cleaning,  Philadelphia,   Pa. 

E  D  w  A  R  D  C.  G  A  I  N  e  s  of  the  Mead 
Morrison  Mfg.  Co.,  Chicago,  111.,  is  now 
in  Australia  in  charge  of  the  erection 
of  a  large  coal-handling  plant  and  other 
interests  of  the  company  at  Sydney. 

George  W.  Lee  of  North  Bay, 
Canada,  acting  chairman  of  the  Temis- 
kaming  &  Northern  Ontario  Ry.  Com- 
mission since  the  resignation  of  J.  L. 
Englehart,  has  been  appointed  chair- 
man of  the  commission.  He  was  for- 
merly freight  agent  for  the  Temiskam- 
ing  &  Northern  Ontario  Ry.  and  was 
appointed  a  commissioner  in   1914. 

Francis  P.  Adams,  since  1911 
city  engineer  of  Chatham,  Ont.,  Can- 
ada, with  the  exception  of  three  years 
during  which  time  he  served  in  the 
World  War,  has  been  appointed  city  en- 
gineer of  Brantford,  Ont. 

William  R.  E  l  d  e  n,  for  four- 
teen years  sales  engineer  of  the  Lidger- 
wood  Mfg.  Co.,  manufacturers  of  hoist- 
ing engines,  has  joined  the  organization 
of  Sauerman  Bros.,  Chicago,  as  engi- 
neer in  charge  of  designing  and  specify- 
ing power  equipment  for  Sauerman 
dragline  cableway  excavators  and 
Sauerman    bottomless    power    scrapers. 

Squire  E.  Fitch  has  been  ap- 
pointed division  engineer.  New  York 
State  Commission  of  Highways,  Divi- 
sion   9,   with    headquarters   at    Buffalo, 

N.   Y. 

A.  W.  D.  Hal  l,  for  the  past  five 
years  city  manager  of  Jackson,  Mich., 
has  been  appointed  city  manager  of 
Tampa,  Fla. 

William  J.  Davis,  Jr.,  Pacific 
Coast  engineer.  General  Electric  Co., 
has  been  transferred  to  the  Interna- 
tional General  Electric  Co.  and  is  en 
route  from  San  Francisco  to  South 
Africa  via  London  to  make  studies  in 
connection  with  the  proposed  electrifi- 
cation of  the  government  railroad  be- 
tween Cape  Town  and  Pietermarits- 
burg,  a  distance  of  about  800  miles. 
This  work  is  expected  to  require  about 
a  year. 

MoTT  X.  Corcoran,  consulting 
and  designing  engineer  of  reinforced 
concrete  construction,  has  opened  an 
office  in  the  Merrill  Building,  Wil- 
waukee,  Wis. 


Obituary 


Dr.  William  T.  Sedgwick, 
professor  of  biology  and  public  health 
at  the  Massachusetts  Institute  of  Tech- 
nology, widely  known  as  a  sanitarian 
and  civic  worker  and  a  past-president 
of  the  New  England  Water  Works  As- 
sociation, died  in  Boston  Jan.  26.  In 
next  week's  issue  will  be  published  a 
detailed  sketch  of  Dr.  Sedgwick's  pro- 
fessional career. 

Alfred  T.  Tomlinson,  civil 
engineer,  died  at  Toronto,  Ont.,  Jan. 
21.  He  was  62  years  old.  After  gradu- 
ation from  the  Royal  Military  College 
of  Canada  in  1882  he  spent  some  time 
in  bridge  and  railroad  engineering  in 
Canada.  He  then  engaged  for  six  years 
chiefly  in  Nebraska  and  Colorado  on 
railroad  location  and  construction.  In 
1891  he  became  connected  with  the 
Brooklyn  Elevated  Ry.  Co.,  and  three 
years  later  took  charge  of  the  extension 
of  the  Lake  Street  Elevated  R.R.  at 
Chicago.  Later  he  became  consulting 
engineer  of  the  Boston  (Mass.)  Ele- 
vated Ry.  and  had  immediate  charge 
of  a  large  part  of  the  construction  car- 
ried on  by  that  company.  In  1902  he 
joined  the  staff  of  J.  G.  White  &  Co., 
New  York,  and  in  1905  he  was  sent  to 
Montreal  as  Canadian  engineer  for  that 
company.  During  the  World  War  he 
was  in  charge  of  the  inspection  of  small 
arms  ammunition  in  Dominion  arsenals. 

Jerry  O'Shaughnesgy,  su- 
perintendent of  water-works,  Columbus, 
Ohio,  died  on  Jan.  28.  With  three  brief 
exceptions,  due  to  changes  in  city  ad- 
ministration, Mr.  O'Shaughnessy  was 
connected  with  the  Columbus-  water- 
works for  over  fifty  years,  or  since  May 
9,  1870,  as  noted  in  Engineering  Neivs- 
Record  May  27,  1920. 

Alfred  T.  White,  engineer  and 
philanthropist,  was  drowned  Jan.  29 
while  skating  on  Forest  Lake  in  Cen- 
tral Valley,  N.  Y.  He  was  born  in 
Brooklyn,  1846  and  was  graduated 
from  Rensselaer  Polytechnic  Institute 
in  1865.  In  1866  he  began  a  mercan- 
tile career  in  Wall  Street.  He  was 
interested  in  the  housing  conditions  for 
the  poor  and  in  1872  began  a  study  of 
the  housing  problem  in  New  York.  In 
1876  he  constructed  the  first  success- 
ful tenement  houses  in  this  country. 
In  1890  Harvai'd  University  bestowed 
on  him  the  degree  of  Master  of  Arts 
in  recognition  of  his  work  for  housing 
reform.  He  was  commissioner  of  city 
works,  Brooklyn,  1894-1896,  and  a  mem- 
ber of  the  Tenement  House  Commission, 
New  York,  1900-1901.  He  was  a  foun- 
der of  the  Brooklyn   Engineers  Club. 

Roy  Bullen,  whose  death  was 
reported  in  these  columns  Jan.  13,  was 
a  former  general  agent  with  the  Grand 
Trunk  Ry.  at  Minneapolis  and  was  not 
the  engineer  of  the  same  name  located 
at  Logan,  Utah,  from  whose  profes- 
sional record  certain  facts  were  errone> 
ously  taken. 
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Partisan  War  Exploitation 

In  language  more  vigorous  than  polite  Charles  G. 
Dawes,  the  Chicago  banker  who  as  a  brigadier  general 
was  the  chief  purchasing  agent  of  the  A.  E.  F.,  last 
week  told  a  committee  of  the  House  of  Representatives 
some  plain  truths  that  the  whole  body  of  politicians 
would  do  well  to  heed.  The  people  of  the  United  States 
are  sick  of  the  partisan  exploitation  of  the  war  and 
the  depreciation  of  the  war-making  activities.  Honest 
criticism  cannot  be  flouted,  but  criticism  that  is  in- 
tended merely  for  political  purposes,  and  which  is  based 
entirely  on  the  principle  that  what  we  know  now  we 
should  have  known  in  1917  and  1918,  is  beneath  respect. 
Too  much  of  it  has  been  heard  in  and  around  the  halls 
of  Congress  from  the  mouths  of  the  now  victorious 
Republicans.  That  one  of  the  leading  men  in  the  ranks 
of  that  party,  and  one  who  has  been  prominently  men- 
tioned for  high  position  within  its  gift,  should  so 
denounce  the  methods  of  the  purely  political  wing  is 
significant  and  deserving  of  commendation. 

Cities  and  the  Unemployed 

AS  PART  of  the  problem  of  the  times  there  is  now 
Xm.  considerable  talk  of  armies  of  unemployed  in  our 
cities  and  the  duty  of  city  governments  to  find  them 
employment.  In  considering  such  proposals  it  should 
be  remembered  that  "relief  work"  is  notoriously  ineffi- 
cient, and  that  if  provided  the  kind  should  be  chosen 
and  methods  of  control  employed  that  are  well  designed 
to  reduce  this  inefficiency  to  the  lowest  possible  level. 
The  reaction  of  "relief  work"  upon  the  already  low 
efficiency  of  regular  city  employees,  as  well  as  upon  their 
wages  and  on  the  great  mass  of  taxpayers,  many  of 
whom  may  also  be  suff"ering  from  the  combination  of 
circumstances  that  throws  large  numbers  out  of  work, 
should  also  be  considered.  Fortunately  there  seems  no 
reason  to  expect  that  much  .iustifiable  "relief  work" 
will  be  needed.  A  considerable  amount  of  labor  would 
be  quickly  absorbed  through  regular  channels  if  it 
were  offered  at  rates  well  below  the  present  high  figures 
but  still  well  above  starvation  or  even  minimum  living 
wages. 

Conferences 

EITHER  as  a  barrier  against  the  unwelcome  caller 
or  as  an  excuse  for  a  prolonged  luncheon,  the  "con- 
ference" is  the  greatest  modem  boon  to  business  men. 
In  the  old  days  they  used  to  talk  things  over  once  in 
awhile;  today  they  go  into  "conference"  at  every  op- 
portunity. The  world  progresses.  But  this  valuable 
business  tool  is  Vjeing  extended  into  the  solution  of 
puli.ic  questions.  Would  you  lessen  the  housing  diffi- 
culty or  reduce  the  income  tax?  Call  a  conference  at 
aome  place  where  the  hotels  are  elaborate  and  expen- 
sive.    Invite  to  speak  half  a  dozen  congressmen,  an  of- 


ficer, preferably  the  president,  of  the  American  Federa- 
tion of  Labor,  the  vice-president  of  a  trust  company 
(never  forget  the  trust  company  man)  the  head  of  the 
certified  accountants'  association  and  the  collector  of 
internal  revenue.  Listen  to  them  discourse  at  inter- 
vals through  three  days  with  a  banquet,  a  round-table 
luncheon  and  a  reception  in  between,  and  embalm  the 
cream  of  their  platitudes  in  some  unanimously  adopted 
resolutions.  Then  go  home,  forget  about  housing  and 
get  to  work  on  your  next  year's  income  tax  statement 
on  the  old  basis  of  reckoning  and  prepare  the  program 
for  the  next  group  of  annual  conferences.  Repeat  ad 
lib.  Some  day  some  one  will  achieve  fame  by  organ- 
izing a  conference  for  the  abolition  of  "conferences." 

Ethics  for  the  Contractor  ! 

TO  THE  engineer  who,  in  the  construction  industry, 
has  arrogated  to  himself  the  only  professional 
status,  it  will  come  as  a  shock  or  as  a  cause  for  in- 
credulous smiles  to  hear  of  the  contractors  discussing 
a  code  of  ethics.  Yet  they  are  discussing  one;  they  are 
doing  it  seriously  and  honestly,  and  not  as  a  camouflage 
measure.  They  go  so  far  as  to  put  contracting  into  a 
professional  class.  They  conceive  of  themselves  as  serv- 
ice organizations  accepting  obligations  toward  a  client. 

This  attitude,  too,  has  a  solid  foundation.  They  are 
not  manufacturers  merely  putting  before  a  prospective 
purchaser  a  finished  product  which  he  can  examine  and 
test,  and  determine,  with  the  article  in  hand,  whether  it 
is  worth  the  demanded  price.  No,  they  are  manufac- 
turers employed,  or  as  their  own  language  would  have 
it,  "retained,"  to  produce  in  the  future  a  certain  struc- 
ture. Documents  attempt  to  tell  what  that  structure  is 
to  be;  many  precautions  are  taken  to  assure  delivery  of 
an  article  conforming  to  the  documentary  descriptions, 
but  despite  documents  and  drawings  and  contract 
articles  what  the  purchaser  ultimately  gets  depends  in 
large  measure  upon  factors  not  definable,  upon  the  "skill, 
integrity,  and  responsibility"  of  the  contractor.  Is  it 
far  fetched,  then,  to  consider  that  the  contractor  has 
accepted  a  responsibility  akin  to  the  professional?  We 
think  not. 

General  appreciation  by  contractors  of  (he  character 
of  that  responsibility  and  serious  acceptance  generally 
of  a  professional  code  are  not  soon  to  he  expected. 
There  will  be  many  lapses.  There  must  be  much  educa- 
tional worU.  Bu*^  the  attitude  of  engineers  toward  the 
contractors'  new  endeavors  must  be  that  of  encourage- 
ment. It  will  be' easy  to  poke  fun  and  to  cite  the  rascal 
who  was  caught  skimping  cement  in  the  last  sewer  job. 
Such  an  attitude  never  helped  anyone  to  higher  levels. 

The  contractors,  it  is  true,  must  prove  the  sincerity 
of  their  endeavors,  but  the  number  of  sterling  contrac- 
tors who  are  putting  their  shoulder  to  the  wheel  to 
realize  the.se  aims  warrants  the  faith  and  confidence, 
and  the  assistance,  of  the  engineering  profession. 
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Railroad  Costs  and  Rates 

ONLY  COSTS  of  railroad  operation  that  cannot  be 
reduced  will  be  accepted  as  the  basis  of  justifica- 
tion for  railroad  rates,  according  to  President  Beatty 
of  the  Canadian  Pacific  Ry.  in  his  address  at  the  recent 
annual  meeting  of  the  Engineering  Institute  of  Canada. 
President  Beatty  believes  that  real  prosperity  is  that 
obtained  by  free  traffic  movement  under  moderate  rates. 
Here  certainly  is  a  frank  and  liberal  view  of  the 
diflicult  situation  through  which  both  this  country  and 
Canada  are  passing.  Our  experience  has  shown  that 
rates  must  be  made  to  yield  a  fair  return  above  operat- 
ing expenses  and  fixed  charges  in  order  to  insure  ade- 
quate development  of  transportation  facilities  through 
the  stabilization  of  railroad  credit.  Canada  at  present 
is  overbuilt  with  railroads;  the  United  States  is  under- 
built. In  Canada  a  cry  went  up  immediately  against 
the  recent  material  increase  in  rates;  in  the  United 
States  there  was  but  faint  objection.  But  in  spite  of 
our  need  for  expanding  railroad  facilities  the  carriers 
themselves  do  not  look  with  favor  upon  further  increases 
in  rates,  but  rather  toward  a  reduction  in  operating 
expenses.  It  appears  that  the  first  step  is  being  made 
in  current  hearings  before  the  Railway  Labor  Board. 
But  will  this  be  going  far  enough?  Ten  years  have 
passed  since  Justice  Biandeis,  on  the  authority  of  Har- 
rington Emerson,  made  the  charge  that  the  railroads  of 
the  country  were  wasting  $1,000,000  a  day.  Then  there 
was  much  protest  from  the  railroads ;  now  they  are  more 
ready  to  concede  that  there  are  large  preventable  wastes. 
Whatever  they  are  they  must  be  sought  out  and  elimi- 
nated. The  day  when  railroad  presidents  can  rest  easy 
in  the  assurance  of  steady  net  earnings  is  still  very, 
very  far  away. 

Immediate  Relief  for  New  York 

DETAILS  of  the  "measures  for  immediate"  relief  at 
the  Port  of  New  York  were  not  given  in  the  sum- 
mary report  of  the  New  York-New  Jersey  Port  and 
Harbor  Development  Commission,  commented  upon  in 
these  columns  last  week.  As  "measures  for  immediate 
relief"  the  commission  proposes  fa)  consolidation  of 
marine  equipment  and  service,  and  (b)  inauguration 
of  voluntary  store-door  delivery  by  an  organized  motor- 
truck medium,  and  "urges  that  they  be  adopted  at  once." 
These  columns  have  previously  urged  full  consideration 
for  a  test  in  New  York,  necessarily  in  modified  form,  of 
the  successfully  established  system  of  operation  in  Cin- 
cinnati employing  motor  trucks  with  demountable  bodies 
for  the  interchange  of  less  than  carload  freight  between 
railroad  main  and  sub  stations.  Thus  almost  all  of  the 
Manhattan  railroad  pier  stations  would  be  released  to 
ocean  shipping,  as  well  as  a  good  part  of  the  New  Jer- 
sey water  front.  But  while  urging  efficiently  co-ordi- 
nated trucking  distribution  as  a  measure  for  immediate 
relief — so  far  without  detailed  recommendations — the 
commission  assents  to  the  ultimate  abandonment  of  the 
Hudson  River  ferry  routes.  Motor-truck  distribution 
from  New  Jersey  would  depend  directly  on  the  ferry 
routes.  Regardless  of  future  tunnel  construction,  the 
fanlike  distribution  furnished  by  these  ferries  is  a 
powerful  argument  against  their  abolishment  to  say 
nothing  of  resulting  inconvenience  to  commuters. 
True,  the  commission's  ultimate  plan  would  not  require 
the  ferry  routes  for  movement  of  railroad  freight.  Par- 
tial construction  immediately  of  the  proposed  Manhattan 


freight  terminals  might  well  provide  a  means  for  recon- 
solidating  less  than  truckload  consignments.  Without 
such  zone  distributing  points  it  is  estimated  that  only 
some  30  per  cent  of  freight  in  and  out  of  Manhattan  is 
available  for  direct,  .5-ton-truckload  run  between  rail 
transfer  and  store  door.  Whatever  the  advantages  of 
the  commission's  ambitious  engineering  plan,  at  best 
the  relief  promised  is  remote  since  negotiations  and 
construction  will  necessarily  consume  years.  An  ulti- 
mate solution  is,  of  course,  necessary,  but  there  is  also 
needed  now  immediate  relief  and  immediate  action 
through  evolutionary  methods  that  will  bring  quick  re- 
sults with  small  capital  outlay. 


The  Engineer's  Relation  to  Contract  Risks 

MR.  KING  in  his  paper  before  the  Associated  Gen- 
eral Contractors  at  New  Orleans  ( see  last  issue, 
page  227)  put  much  emphasis  on  indefinite  specifications 
and  the  arbitrary  power  of  the  engineer  as  two  major 
risks  of  contracting  which  should  be  reduced.  Fair- 
minded  engineers  will  readily  agree  with  him  that  there 
is  far  too  much  of  vague  specification  writing,  but  they 
will  not  so  quickly  nor  fully  acquiesce  in  his  condemna- 
tion of  the  degree  of  power  vested  in  the  engineer. 

Though  it  could  well  be  discussed  in  elaborate  detail, 
and  certain  limitations  enlarged  upon,  the  general  thesis 
that  specifications  should  be  more  definite  is  sound.  Of 
course,  there  is  much  variation  in  specifications.  Some 
engineers  have  a  well-deserved  reputation  for  the 
clarity,  preciseness  and  fullness  with  which  they  explain 
what  the  contractor  is  to  do.  But  where  one  deserves 
commendation  there  are  five  that  merit  adverse  criti- 
cism. Obviously  definition  to  the  last  degree  is  ofteji 
difiicult,  and  in  many  cases  quite  impossible,  as  when 
quality  of  workmanship  is  involved,  but  the  ground  for 
improvement  on  clearly  definable  features  is  very  great. 
The  contractors  are  right,  then,  in  insisting  that  indefi- 
nite specifications  are  a  risk  of  contracting  that  could 
be  greatly  reduced. 

On  theory  Mr.  King's  second  contention,  for  re- 
striction of  the  engineer's  power,  is  justified.  The 
engineer  should  be  an  impartial  judge,  not  a  partisan 
wielder  of  arbitrary  power.  However,  the  authority 
given  him  under  the  general  conditions  of  contracts  has 
resulted  from  the  experience  of  engineers — and  lawyers, 
— with  contractors.  They  have  found  so  many  incom- 
petent and  dishonest  contractors  that  they  have  felt  it 
necessary  to  insert  these  clauses  for  the  protection  of 
their  client's  interests. 

Despite  the  reason  for  this  state  of  aflfairs,  the  ulti- 
mate interests  of  all  purchasers  of  construction  demand 
a  wider  use  of  arbitration  provisions  in  contracts.  But 
both  parties  have  obligations ;  the  engineers  need  to 
unbend  to  a  certain  extent,  while  organized  contracting 
must  raise  the  standards  of  its  members. 

Obviously  the  existing  evils  chase  themselves  around 
m  circles.  The  indefinite  specification  cau.ses  loss  to 
the  contractor;  the  contractor  endeavors  to  recoup  him- 
self by  skimping;  the  engineer  tries  to  prevent  skimp- 
ing by  contract  conditions  that  give  him  unlimited 
powers;  these  unlimited  powers,  as  Mr.  King  truly  says, 
encourage  vagueness  in  specification  writing.  Thus  we 
find  ourselves  back  to  where  we  began.  The  improve- 
ment can  start  at  any  point  in  this  vicious  circle;  pref- 
erably it  should  start  at  every  point  simultaneously.    In 
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the  end,  not  merely  will  the  contractor  benefit,  but  also 
the  owner,  who,  after  all,  is  the  most  important  factor 
in  the  whole  process,  for  it  is  he  that  employs  both 
engineer  and  contractor. 


California's  Highways 

IN  THIS  issue  is  an  extract  from  the  report  of  the 
California  Highway  Commission  which,  though  not 
so  written,  may  be  regarded  as  a  partial  reply  to  the 
criticisms  of  the  California  automobile  clubs,  sum- 
marized in  the  last  issue  of  Engineering  Newff-Record, 
page  207.  Broadly  there  are  two  phases  of  the  situation 
which  warrant  comment.  The  first  relates  to  the  funda- 
mental character  of  the  disagreement  between  the 
investigators  and  the  commission;  the  second  to  the 
characteri-stics  to  be  expected — and  actually  found— in 
a  report  coming  from  non-highway  specialists. 

The  first  phase  is  easily  recognized  by  those  familiar 
with  highway  work.  It  is  merely  a  local  manifestation 
of  the  old  conte.st  between  those  who  want  only  the 
highest  type  of  construction  and  those  who  favor  a 
lower  type  in  order  that  all  parts  of  the  community  may 
get  an  acceptable  highway  service  as  soon  as  possible. 
The  attitudes  can  be  illustrated  by  the  familiar  example 
of  the  back-platform  critic  who  can  easily  show  the  rail- 
road engineer  how  a  lot  of  the  curves  could  have  been 
eliminated,  but  who  in  his  planning  forgets  the  financial 
limits  imposed  on  the  engineer  by  a  tight-fisted  board  of 
directors.  Coming  from  the  outside  it  is  easy  to  set 
up  ideals  for  high-class  construction ;  it  is  quite  dif- 
ferent to  take  a  state  lacking  an  adequate  system  and 
so  distribute  the  funds  that  the  hr.'^t  i^iterests  of  the 
entire  community  (an  aim  itself  susceptible  of  widely 
varying  definition)   will  be  served. 

There  are,  of  course,  two  extremes.  On  the  one  hand 
would  be  an  extremely  limited  highway  system,  but  all 
of  the  highest  type:  on  the  other,  a  system  in  which 
the  type  was  selected  merely  to  be  cheap  enough  to  build 
into  every  portion  of  the  state.  Neither  of  the  extremes 
is  sound;  nor  do  the  investigators  argue  for  the  first. 
nor  the  commission  for  the  second.  Both  recognize  that 
between  the  extremes  lies  the  correct  solution;  but  that 
middle  ground  is  very  broad,  and  the  investigators  tend 
to  go  to  one  edga  of  it,  the  commission  to  the  other. 
Either  may  be  sound  when  subjected  to  economic  tests. 
Neither  of  the  brief  reports  available,  however,  gives  a 
disinterested  party  sufficient  data  to  come  to  a  safe 
judgment.  It  is  easy,  though,  to  point  out  the  essential 
identity  of  the  controversy  with  that  which  is  always 
found  in  highway  circles. 

The  other  feature  referred  to — the  value  of  the  non- 
highway  engineer's  opinion — is  strongly  emphasized  in 
the  summary  of  the  investgators"  report.  They  cut  right 
through  to  the  core  of  pre.sent  deficiencies  in  our  high- 
way thinking.  They  are  unhampered  by  tradition.  At 
Ihe  name  time  they  lack  that  sympathy  which  comes 
from  knowing  how  and  why  these  conditions  have 
developed. 

For  example,  they  properly  decry  the  lack  of  experi- 
mentation and  research.  They  criticise  the  failure  to 
enforce  traffic  laws.  In  both  they  are  right,  and  the  new 
emphasis  they  place  on  these  and  other  shortcomings 
will  be  a  benefit  to  highway  constructors. 

On  the  other  hand  they  give  no  evidence,  in  their 
sammary  at  least,  that  they  appreciate  how  impossible 
it  has  been  either  to  squeeze  out  of  lay  commissioners 


funds  for  research,  or,  in  the  terrific  rush  of  recent  high- 
way expansion,  to  spare  the  men  and  time  for  the  effi- 
cient organization  of  research  work.  The  same  factors 
have  hampered  the  enforcement  of  traffic  laws. 

Moreover,  these  conditions  obtain  throughout  the 
country.  If  the  California  engineers  are  to  be  damned 
on  these  grounds  all  highway  engineers  will  go  down  in 
the  same  condemnation. 

While  specifically  reporting  on  California's  highways, 
the  automobile  clubs'  investigators  will  help  to  awaken 
all  highway  engineers  to  the  importance  of  certain 
neglected  phases  of  their  work.  In  so  doing  the  inves- 
tigators join  their  influence  with  that  of  other  agencies, 
notably  on  research  work,  with  Mr.  McDonald,  of  the 
Bureau  of  Public  Roads,  and  with  the  highway  advisory 
board  of  the  National  Research  Council.  All  such  prod- 
ding is  good,  for  the  tremendous  prospective  expendi- 
ture in  public  roads  warrants  a  great  deal  of  experimen- 
tation and  strong  measures  to  conserve  the  roads  once 
they  are  built. 


Mr.  Hirst's  Resignation 

A  STRONG  indictment  of  our  narrow  policies  in  the 
building  of  our  highway  organizations  is  brought 
against  the  public  in  the  letter  which  A.  R.  Hirst  has 
addressed  to  the  people  of  Wisconsin  in  connection  with 
the  submission  of  his  resignation  as  state  highway 
engineer.  He  recognizes  the  serious  responsibility  of 
his  great  office,  he  realizes  that  the  public's  policy  will 
not  permit  of  its  proper  discharge,  and  he  courageously 
abandons  that  which  he  had  looked  forward  to  as  a 
life  work — the  building  for  the  people  of  Wisconsin 
of  an  adequate  highway  system.  He  plays  the  part 
through  in  the  spirit  in  which  he  has  ser  ed  the  state, 
for  he  subordinates  any  personal  interest  he  might  have 
in  an  early  relief  from  his  duties  by  giving  the  au- 
thorities until  the  end  of  this  year,  if  need  be,  to 
choose  his  successor. 

The  cause  of  his  resignation  is  the  impossibility  of 
maintaining,  under  the  pernicious  policy  of  the  public, 
an  organization  competent  to  secure  the  efficient  expen- 
diture of  highway  funds.  Inadequate  compensation 
and  uncertain  tenure  of  office  make  public  service  merely 
stepping  stones  to  better  positions  with  private  agencies. 

Unfortunately,  taking  the  country  as  a  whole,  these 
conditions  will  long  persist.  In  the  New  England 
States,  with  several  hundred  years  of  governmental 
organization,  there  has  been  time  to  develop  a  certain 
measure  of  maturity.  There,  more  than  elsewhere,  the 
public  official  has  an  established  status,  and  length  and 
effectiveness  of  service  are  held  in  esteem.  Even  there 
the  compensation  is  not  what  it  ought  to  be. 

In  Wisconsin,  Mr.  Hirst's  words  should  have  a  good 
effect.  Let  us  hope  that  his  warning  will  be  the  begin- 
ning of  a  broader  policy  in  that  state. 

But  the  message  should  be  considered  as  addressed 
to  the  country  as  a  whole.  It  is  ammunition  and 
encouragement  for  such  organizations  as  the  former 
committee  on  compensation  and  classification  of  Engi- 
neering Council  and  the  American  Association  of  Engi- 
neers. But  it  should  equally  be  material  upon  which  such 
agencies  as  the  American  Society  of  Civil  Engineers 
and  the  Associated  General  Contractors  should  work. 
They,  like  the  first  named  bodies,  have  obligations  to 
the  public  which,  of  course,  they  fully  recognize.  Obli- 
gations, though,  must  be  translated  into  action —  edu- 
cational, if  not  otherwise — if  there  are  to  be  results. 
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Snow  Surveying  for  the  Forecasting  of  Stream  Flow 

Methods,  Factors  and  Results  in  Making  Spring  Predictions  of  Summer  Water  Supply 
for  Irrigation  and  Power  in  Streams  Fed  by  Mountain  Snows 

By  J.  E.  Chxjech,  Je. 

Nevada  Co-operative  Snow   Surveys,   Reno,   Nev. 


Part    I — Relative    Value    of    Different    Methods — 
Variable  Factors  Affecting  Run-Off 

AN  INCREASING  interest  shown  by  engineers  in  the 
.  problem  of  forecasting  water  supplies  from  winter 
.snows  has  led  to  the  preparation  of  two  articles  rep- 
resentative   of    the    main  

phases  of  this  problem,  as 
follows:  (1)  The  relative 
value  of  snow  surveying 
as  compared  with  other 
methods;  (2)  the  effect  of 
weather  upon  run-off;  (3) 
forecasting  supply  from 
large  areas;  (4)  methods 
of  inaugurating  a  snow 
survey.  Earlier  articles 
on  this  subject  include 
the  following :  "S  now 
S'urveys  for  Predicting 
Steam  Flows,"  Engineer- 
ing News,  May  29,  1913, 
p.  110;  "Snow  Survey  for 
Forecast  of  Watershed's 
Yield,"  Engineering  Rec- 
ord, April  17,  1915,  p. 
494;  "Determination  of 
Water  Supply  from  Snow 
Fields,"  Engineering  Neivs-Record,  Oct.  23,  1919,  p. 
766;  "California-Nevada  Co-operative  Snow  Survey," 
Jan.  8,  1920,  p.  109;  "Snow  and  Water  Relations  in 
Nevada,"  Sept.  9,  1920,  p.  492.  A  view  of  the  Mount 
Rose  Observatory  near  Reno,  Nev.,  at  an  altitude  of 
10,800  ft.,  is  given  in  Fig.  1. 


TABLE  I.     SIMILARITY  OF  SNOW  COVER  IN  TAHOE  BASIN  AS 
DETERMINED   BY   PERCENTAGE    METHOD   AND   RISE   OF 
LAKE  TAHOE  AFTER  APRIL   I.  IN  YEARS  OF  APPROXI- 
MATELY    NORMAL     PRECIPITATION     DURING 
RUN-OFF  (PER  CENT  OF  NORMAL) 

1910-11  1911-12  1912-13  1913-14   1914-15  1915-17 
3now  cover  (average  of  six 

courses) 170  4  49  7  58  2        153  8         88  2        115  6 

Actual   rise   of   lake   after 

April  1 172   3  64  5  69  3        150  6         69  8        125  9 

Variation  between  methods  — 19  — 148  — 11    I  -(-32     —    16  — 103 


Snow  surveying  comprehends  the  determination  of 
the  water  content  of  the  snow  cover  by  means  of 
samplin?  apparatus,  being  unlike  the  measurement  of 
snowfall  by  means  of  catch  basins  or  snow  stakes.  Two 
methods  have  been  developed :  the  percentage  method 
and  the  method  of  areas.  The  former  method  is  simple, 
being  merely  the  determination  of  the  percentage  rela- 
tionship of  the  seasonal  snow  cover  cf  any  given  basin 
or  region  to  its  normal,  with  the  assumption  that  such 
percentage  is  indicative  of  the  coming  seasonal  run-off 
in  the  streams  below.  The  latter  method  endeavors 
to  determine  the  acre-feet  of  water  in  the  snow  fields 
and  the  probable  net  amount  that  will  find  its  way  into 
the  streams. 

The   difference   between  the   two   methods    is   funda- 


SNOW  SURVEYS 

Snow  surveying  is  a  special  phase  of  hydraulic  engineer- 
ing developed  for  regions  where  mountain  snows  are  the 
source  of  streams  and  rivers  and  where  it  is  highly  im- 
portant to  determine  the  water  content  and  conditions 
of  the  snow  fields  in  order  to  predict  or  forecast  annually 
the  summer  flow  that  will  be  available  for  power,  irrigation 
and  other  purposes.  Snow  survey  methods  have  been  de- 
veloped most  extensively  by  the  States  of  Nevada  and 
California,  and  in  Switzerland  in  the  study  of  glacier 
movements. 

In  view  of  the  increasing  importance  and  interest  of 
this  work,  a  comprehensive  article  on  snov/  surveying  with 
reference  to  the  forecasting  of  stream  flow  has  been  pre- 
pared for  Engineering  News- Record  by  Prof.  J.  E.  Church, 
Jr.,  of  the  University  of  Nevada,  who  with  Major  P.  M. 
Norboe,  chief  assistant  State  engineer  of  California,  and 
H.  F.  Alpas,  meteorologist  of  the  U.  S.  Weather  Bureau, 
is  in  charge  of  the  Nevada-California  co-operative  snow 
surveys,  and  who  has  charge  also  of  the  Mount  Rose  mete- 
orological observatory,  which  was  established  partly  for 
this  purpose  near  Reno,  Nev. — Editor. 


mental.  The  percentage  method  is  based  upon  the  fact 
that  the  "big  storms"  which  furnish  the  bulk  of  the 
winter  snow  are  comparatively  uniform  in  intensity 
over  considerable  areas,  thus  lacking  the  spotted  char- 
acter of  the  lighter  summer  rains.  Therefore  it  is 
possible  to  select  from 
four  to  six  snow  survey 
courses  distributed  over 
characteristic  parts  of  a 
basin  and,  by  averaging 
their  individual  seasonal 
percentages,  to  obtain  a 
clo.se  seasonal  percentage 
for  the  entire  basin.  The 
only  requirement  is  that 
the  snow  courses  should 
be  fixed  and  fairly  long, 
such  as  40  measurements 
50  to  100  ft.  apart;  they 
must  be  located  at  a  suffi- 
cient altitude  to  prevent 
distortion  of  the  measure- 
ments by  winter  melting. 
A  safe  altitude  in  the 
Sierra  Nevada  has  been 
found  to  be  approximately 
7,000  ft.  Sites  for  snow 
courses  should  be  selected,  where  possible,  in  protected 
fiats  or  in  timber,  where  the  snow  cover  does  not  suffer 
oscillation  by  the  wind.  A  part  of  the  region  included 
in  the  Sierra  Nevada  snow  surveys  is  shown  in  the 
photograph.  Fig.  2. 

The  method  of  areas  is  beset  by  two  serious  diffi- 
culties: (1)  The  large  variation  in  the  snow  cover 
(even  of  individual  basins)  with  elevation  and  distance 
from  the  crest  of  its  watershed;  (2)  the  difficulty  of 
determining  the  normal  seepage  and  evaporation  losses 
of  the  region.  The  close  agreement,  when  the  precip- 
itation during  the  period  of  run-off  is  fairly  normal, 
between  the  snow  cover  and  the  runroff  as  determined 
by  the  percentage  method  is  shown  by  Table  I.  The 
apparently  wide  divergence  where  the  area  method  is 
used  is  shown  in  Table  II. 


TABLE  II.     DIVERGE.N'CE  BETWEEN  METHOD  OF  .\REAS  AND 
PERCENTAGE  METHOD.    (RISE  OF  LAKE  TAHOE  AFTER 
APRIL   I) 
-  Estimated  Rise  — ■ — • ■ 


Method  of  Areas. 

(Corrected  for  nor-  Percentage 

mal  losses  by  evap- method.    (No 

J   oration  from  snow  correction^ 

/   and  su  face  of  lake  for  normal 

and  by  absorption  losses 

in  by  the  soil)  necessary) 

Per  Per 

Cent 


of 
Ft        Normal       Ft. 


Cent 
of 


151  9       2  48* 


^Actual- 
Rise 

Per 

Cent 

of 

Ft.       Normal 

49  89  8 

149  4* 


Divergence 

Between 

Estimated 

and  actual  Rise 

per   Cent   of 

Normal   Rise 

Per 

Method      cent- 

of  age 

Area.-*    Method 

—84  7       —1.6 

—45  4       -1-2.5 


*  Corrected  by  50  per  cent  for  abnormal  deficiency  in  precipitation  duruig  rise 
.see  paragraph  on  "Factoia  Attecdng  Run-Off")       Actual  rise  only  1.65  ft. 
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It  is  unfortunate  that  the  long  series  of  snow  sur- 
veys conducted  under  the  method  of  areas  in  Big 
Cottonwood  Canyon,  Utah,  since  1911-12  by  Salt  Lake 
City,  in  co-operation  with  the  U.  S.  Weather  Bureau, 
is  confused  by  the  fact  that  only  two-thirds  of  the 
watershed  is  surveyed,  the  remainder  being  considered 
as  possessing  but  little  snow.  Moreover,  no  attempt 
is  made  to  correct  the  forecast  for  normal  losses  by 
evaporation  and  absorption  by  the  soil.  With  possibly 
one  exception,  other  experiments  with  this  method  have 
gradually  been  abandoned.  Consequently,  in  the  fol- 
lowing comparison  of  methods  the  percentage  method 
alone  will  be  employed  as  a  standard. 

Three  methods  of  forecasting  based  upon  seasonal 
percentage  but  not  upon  snow  surveying  have  entered 
or  may  enter  into  competition  with  the  latter,  because 
of  their  ease  or  inexpensiveness.  These  are  the  methods 
of  accumulated  snowfall,  the  winter  rise  of  open  lakes. 
and  the  depth  of  snow  on  the  ground.  The  basis  for 
choice  between  these  methods  and  snow  surveying  is 
accuracy  modified  only  by  the  question  of  expense. 

Accvynulated  Svowfall — The  inherent  weakness  of 
this  method  is  the  variation  in  the  density  of  the  snow, 
not  only  from  storm  to  storm  but  even  from  season 
to  season.  This  is  particularly  true  where  the  snow 
stake,  only,  is  employed  and  the  water  content  of  the 
snow  cannot  be  determined  because  of  distance  of  sta- 
tion from  ob.server  or  magnitude  of  the  snowfall.  In 
comparative  measurements  made  in  the  Tahoe  basin  by 
the  Mount  Rose  Observatory  and  the  U.  S.  Weather 
Bureau  the  divergence  between  this  method  and  snow 
surveying  varied  between  20  and  .5.5  per  cent  for  five 
seasons  in  a  total  of  eight.  Although  this  method  is 
moderate  in  cost  its  excessive,  latent  inaccuracy  makes 
it  undesirable. 

Winter  Rise  of  Open  Lakes — The  winter  rise  of  lakes, 
such  as  Lake  Tahoe,  which  never  freeze,  should  be 
apparently  a  safer  standard  for  measuring  the  snowfall 
upon  the  adjacent  watershed  than  the  method  of  accu- 
mulated snowfall,  as  the  snow  falling  upon  the  lake  is 
reduced  to  water.  The  reverse  is  true,  however,  for 
the  advantage  of  an  inelastic  standard,  such  as  water 
i.s  overcome  by  the  variable  factors  of  winter  run-off 
from  the  watershed  into  the  lake  and  the  evaporation 
from  its  surface.  In  fact,  a  9-year  record  shows  that 
with  a  single  exception  the  method  of  accumulated  snow- 
fall is  from  5  to  40  per  cent  more  accurate. 


TABLE  in.     COMPARISON  OF  METHODS  OF  DEPTH  OF  SNOW  ON 
THE  GKOUND  AND  WATEK  CONTENT.     ANNUAL  SNOW 
SURVEY  I.N  TAHOE  BASIN.  APRIL  I 
(Sca.sona)  IN 


Mrtlind 
Depth  nl  HiinH 


1909-10 
80  0 
82  7 


1910-11 
I6S  I 
170  4 


Trontagf) 
— — ■ —  Sca-^fm 
911-12  191213 
59  4    66  5 
49  7    58  2 


1913  14  1914-15  1915-16 
141  9  93  6  145  5 
153  8    88  2   151  9 


—  2  7   —5.3   +9.7  +  e.J 


Depth  of  Snow  on  the  Ground — Of  the  three  meth- 
ods in  competition  with  snow  .surveying  the  depth  of 
snow  on  the  ground  at  the  beginning  of  the  season  of 
run-off  is  by  far  the  most  accurate,  and  if  handled 
carefully  it  is  a  close  rival  of  snow  .surveying.  The 
prime  essentials  are  that  courses  equal  in  fixity  and 
length  to  tho.se  used  in  snow  surveying  must  he  main- 
tained and  that  the  measurements  of  depth  must  be 
made  only  when  the  new  snow  has  settled  approximately 
to  the  density  of  the  snow  beneath.  Fewer  measure- 
ments, as  at  occasional  snow  stakes,  or  measurements 


immediately  after  a  storm,  would  cause  corresponding 
distortion  in  the  results. 

Whatever  divergence  occurs  beyond  the  distortion  due 
to  the  above  factors  is  caused  by  the  seasonal  density 
attained  during  the  ripening  of  the  snow.  This  density 
will  vary  with  the  winter  weather,  particularly  the 
temperature  and  the  wind,  but  the  maximum  variation 
between  seasons  is  rarely  greater  than  10  per  cent.  This 
is  graphically  shown  in  Table  III,  based  upon  snow 
surveys  in  the  Tahoe  basin,  in  which  both  the  depth 
of  snow  on  the  ground  and  the  water  content  were 
determined  over  the  same  courses.  Since  the  surveys 
were  made  without  reference  to  the  date  of  the  previous 
storm  the  actual  variation  between  the  two  methods 
should  be  less  than  shown  in  the  table. 

The  gain  over  snow  surveying  is  merely  in  saving  the 
moderate  expense  for  snow  samplers.  Aside  from  this 
the  expense  for  field  operations  would  be  identical,  with- 
out the  satisfaction  of  certainty  regarding  the  data 
obtained.     However,  the  question  of  exact  cost,  which 


FK;.    1.      MdlNT    RO.SE    OBSERVATOKV    IN    THE    SIERRA 
.N'EV.XDA;   ALTITUDE    10,800    FT. 

depends  upon  the  area  and  number  of  the  basins  in- 
cluded, will  be  discussed  in  the  concluding  part  of  the 
article. 

Factors  Affecting  Run-Off 

Shrinkage  and  acceleration  of  run-off  beyond  normal 
conditions  occur  occasionally  and  are  factors  which  must 
be  taken  into  account  in  predicting  the  run-off  or  stream 
flow  of  an  approaching  season. 

Shrinknue  of  Estimated  Run-Off — In  forecasting  the 
summer  flow  from  winter  snows  the  chief  problem  is 
the  anticipation  and  prediction  of  the  abnormal  shrink- 
age that  infrequently  occurs  in  the  seasonal  percentage 
indicated  by  the  April  survey.  In  the  eleven  annual 
surveys  made  since  1909  in  the  Sierra  Nevada  this 
shrinkage  has  occurred  to  an  extreme  degree  three  times 
and  to  a  moderate  extent  twice.  The  maximum  shrink- 
age has  been  50  per  cent  of  normal  for  lakes  and  25 
per  cent  for  rivers. 

Precipitation  During  Run-Off — The  major  factor  in 
the  phenomenon  of  .shrinkage  of  runoff  is  lack  of 
precipitation  during  the  iH-riod  of  run-off.  rather  than 
late  snowfall,  or  dryness  of  the  watershed.  This  is 
plainly  indicated  by  the  divergence  between  the  max- 
imum shrinkage  in  lakes  and  in  rivers.  Lakes  are 
su.sceptible  to  variable  precipitation  in  whatever  amount, 
but  streams,  because  of  the  preponderating  land  area 
of  their  basins,  may  be  from  80  to  90  per  cent  immune 
to  such  influence  when  the  soil  is  driest.  In  fact, 
the  disparity  between  the  susceptible  water  areas  of 
lake  and    river  basins,   as  in   the  ca.se   of   Lake  Tahoe 
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and  the  Carson  River,  may  be  as  great  as  50  to   1. 

Evaporation  being  the  complement  of  precipitation 
and  intensifying  its  lack,  the  theoretical  probability  of 
apparently  so  small  a  cause  as  lack  of  late  spring 
and  summer  rainfall  producing  so  marked  an  effect 
on  the  run-off  becomes  more  understandable.  No  other 
weather  factors  could  have  caused  the  divergence.  For 
the  Tahoe  basin  this  precipitation  amounts  normally 
to  22.8  per  cent  of  the  snow  cover.     In   April,   when 
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the  snow  cover  is  most  extensive,  it  is   10.6  per  cent, 
and  in  May  9.5  per  cent  additional. 

Despite  this  fact  an  effectiveness  of  25  per  cent 
seems  at  first  anomalous  in  face  of  the  further  fact 
that  occasional  summer  precipitation  in  the  semi-arid 
West  is  almost  negligible  as  compared  with  a  field  of 
snow,  because  of  the  small  proportion  of  the  former 
that  finds  its  way  into  the  streams.  However,  at  the 
time  when  the  spring  precipitation  is  heaviest  the  snow 
cover  is  most  extensive,  coming  at  times  almost  as  low 
down  as  the  gaging  station,  so  that  whatever  precipita- 
tion falls  at  this  period  finds  lodgment  upon  the  snow 
surface  and  obtains  a  relatively  untaxed  passage  to 
the  streams. 

TABLE  IV.     RATIO  OF  DECREASE  IN  RUN-OFF  WITH  DECREASE 
IX  SEASONAL  PERCENTAGE  OF  THE  SNOW:  TAHOE  BASIN 

. — Run-OS  — 

A  bsorp-  Per  Cent  Ratio  of  Decrease, 

tion,  of  Per    Cert    of 

In,  In.  Normal      Normal  Run-Off 


-  Snow  Cover . 

;r  Cent  In. 

IOO(norma!)  22,7 

75  8  6 

50 

25 


II   4 
5  7 


8  6 

8  6 

8  6 

8  6 


14    I 

8  4 

2    8 

-2  9 


59  5 

19  9 

-20  5 


The  relation  of  this  fact  to  the  April  snow  survey 
may  be  stated  as  follows:  The  equality  between  the 
seasonal  percentage  of  the  snow  field,  as  measured  April 
1,  and  the  succeeding  run-off  of  April-July  is  dependent 
upon  the  normality  of  all  factors  that  influence  the  run- 
off, for  the  very  normal  upon  which  the  seasonal  per- 
centage is  based  is  merely  the  average  of  many  seasons, 
and  presumably  so  many  that  any  abnormality  of  the 
weather  has  faded  into  the  general  average. 

Minor  Factors  in  Reduced  Run-Off — Lack  of  autumn 


rains,  snowfall  less  than  normal,  and  shrinkage  in  run- 
off below  diversion  points  are  contributory  but  minor 
factors  in  the  phenomenon  of  occasional  shrinkage  of 
run-off.  The  absence  of  autumn  rains  in  the  semi-arid 
West  seems  to  have  little  or  no  effect  upon  the  amount 
of  moisture  necessary  to  prime  the  soil  in  the  spring, 
and  its  effect  even  upon  the  winter  run-off  is  not 
plainly  discernible  in  the  presence  of  other  factors. 
Indeed,  the  effect  of  the  heaviest  snow  covers  in  the 
Tahoe  basin,  which  have  a 
cumulative  effect  far  in  ex- 
cess of  rain,  does  not  persist 
beyond  October,  or  four 
months  beyond  its  peak.  This 
is  due  to  the  steep  mountain 
slopes  and  a  surface  material 
sufficiently  porous  to  permit 
a  rapid  run-off.  Meadows 
and  other  retarding  media 
are  small  in  area  as  compared 
with  the  entire  watershed, 
so  that  even  the  heavier  rains 
are  drained  off  before  the 
time  of  melting  has  arrived. 
Conversely,  the  freezing  of 
the  surface  soil,  so  effective 
on  priming  in  the  East,  is 
entirely  lacking,  for  the  sur- 
face has  been  drained  dry 
before  the  freezing  tempera- 
tures of  winter  occur. 

The  effect  of  subnormal 
snowfall  in  shrinking  the 
computed  seasonal  percentage 
of  run-off  may  be  clouded  by  excess  or  deficiency  of 
precipitation  during  run-off,  but  it  can  be  deter- 
mined mathematically  if  the  initial  factors  are  known. 
Since  the  amount  of  moisture  necessary  to  prime  moun- 
tain soil  in  semi-arid  regions  is  practically  unaffected  by 

TABLE  V.    EFFECT  OF  WEATHER  UPON  SEASONAL  RUN-OFF 
( 1)  .Seasons  of  Abnormal  Shrinkage  in  Run-Off  (per  Cent  of  Normal) 

Priming  of  soil  as  . Run-Off 

shown  by  excess  and      Excess    and    defi-  Variatio  i 

Water    deficiency  of  autumn      eiency  of  precipi-  Between 

Content     rains    and    winter       tation  and  evapor-  Sea-          Snow 

of                     run-off                               ation  sonal         Cover 

Snow        Autumn       Winter      Precipi-        Evapo-  Percent-       and 

Year       Cover         Rains         Run-Off      tation           ration  age         Run-Ofl 
A.     Carson  River  Basin 

1909-10       82  71       +165  41      +38  31        —29  2        64   14     —18  6 

1915-16     151    91        —69   55      +49  59       —70  4        125  71     —26  2 

1917-18       9j  4         —25    19     —29  51        —57  2        +27  7=  61315    —35   1 3 

1918-19      9b, 8        +100  0       —44  52        —  0  8        +36  2^  66  S8     —30  2 

B.      Tahoe  Lai :e  Basin 

1909-10       82   71       +140    18      +38  311      -86  9  6145     —212 

1915-Ij     1519        —42   83      +49   59>       —82   9        99   40      —52   5 

1917-18      95  0       —  71    96     — 29  5H      —63  0        +27   7  53  61      —41    4 

1918-19     103  0        +113,69     —44  524      —63   5        +36  2  72.895    —30   \t 

(2)     Sea;ons  Without  Abnormal  Shrinkage  in  Run-Off  (per  Cent  Normah 

A.     Carson  River  Basin 

1113-11     170  41        —18  80      +7   36        +26  8        176  70     +63 

19:1-12      49  71        —40  98     —40  75        +51,0        42  43     —7,4 

1,12    13       58  21         +22    18     —57   30        +72  4        57    18     —10 

l"13    14     153   81        —16  92      +8189        +35        162  95      +92 

I  Vi4    15       88  21        —48   50     —17   35       —  0  4        93  33      -r    5   I 

1916-17     115  61         +30  08      +19  08        +04        +6  0=  128  65      +13   1 
B      Tahoe  Lake  Basin 

1910   11     170  4         —12  80     +  7  36<      -1-3  27     172  29     +19 

1911-12      49  7         —60  26     — 40  75<       ^63  48      64  46      +14  8 

1912  13       58  2          +27    15     — 57   3D<       -=12   59      69  28      +111 

1913  14     153  8         —68        -81894      —4   53      150  60     —32 

1914-15       88  2         —56  73     —17   354       +|i    84      89  76      +    I   6 

1916    17     115  6          —13  02      ^19  084      —23  43      +   6  0=  125  90     +10  } 

1  .*^ub  tit\iled  from  Tahoe  Basin  because  of  lack^of  snow  surveys. 
-  From  flouting  pan  at  Tahoe  City. 

3  .\t  (."lifton.  20  miles  below  Empire.  Probable  correction  5  per  cent;  seasonal, 
6b,  3 1  and  \  ariation  30.1. 

4  Interpolated  from  Carson  River. 

^  Maximum  ri  e  accelerated  three  weeks  by  high  temperatures.  If  corrected  for 
evaporation  to  normai  date  of  maximum  rise  seasonal  percentage  of  nm-oll 
would  be  60.89  and  variation  42. 1. 
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TABLE  VI.    SHRINKAGE  IN  EXPECTED  RUN-OFF  BELOW  DIVERSIONS;  APRIL-JULY.  1920  (CARSON  BASIN  WITH 

TAHOE  AND  WEST  WALKER  BASINS  AS  CHECK) 

Espected  Run-Off  ,  Ai-tual  Run-Off — 

Normal                               Seasonal   1919-20  Divorsions 

(Acre-Ft     or                   For                   Acre-Ftor  (Acres  of  Aere-Fliir               Per  Cent 

Basin                                                Feet  Rise)                   Cent                  Feet  Rise  Land)  Feet  Rise             or  Normal 

Caraon  (Empire) 245,412  a  -ft.                70  0               172.488  a  -ft.  27.000  97.496  a  -ft.                39  6 

Tahoe L66  ft.                      50  2                      0.83  ft.  None  0.89  ft.                      53  6 

WestWalker 190,366  a.-ft.                74.8               142.394  a.-ft.  Small  164,100  a.-ft.                86.2 


Diminution 

(Percent  of 

Normal) 

—30  4 

+  3  4 

-HI  I    4 


weather,  and  hence  may  be  considered  a  fixed  quantity 
for  its  particular  basin,  it  becomes  a  factor  of  increasing 
effect  as  the  snow  cover  exceeds  or  falls  below  its  normal. 

For  example,  the  normal  snow  cover  of  the  Tahoe 
basin  estimated  quantitatively  by  the  method  of  areas 
is  22.7  in.  water  content  and  the  amount  of  absorption 
in  priming  the  soil  theoretically  determined  is  8.6  in., 
or  37.9  per  cent.  On  this  basis  the  ratio  of  increase 
in  deficiency  is  as  shown  in  Table  IV.  The  converse 
should  be  true  also  when  the  seasonal  percentage  of  the 
snow  cover  is  above  normal.  However,  when  compared 
with  the  run-off  of  seasons  of  deficient  and  excessive 
snow  cover  (see  Table  V)  this  ratio  seems  too  large 
and  should  be  applied  with  caution. 

Shrinkage  in  the  expected  flow  below  diversions  is 
similar  in  effect  to  sub-normal  snow,  for  not  only  is 
the  ratio  of  decrease  progressive  but  the  land  is 
thirstier  because  of  the  general  dryness  of  tha  season. 
In  years  of  heavy  precipitation  the  diversions  have 
but  little  effect  upon  the  seasonal  percentage,  as  based 
upon  the  snow  fields.  One  of  the  experiences  of  the 
present  season  is  shown  in  Table  VI. 

This  shrinkage  is  shown  conspicuously  in  the  increased 
ratio  of  use  of  water  in  the  Truckee  meadows,  which 
consist  of  approximately  14,000  acres  of  irrigated  and 
swamp  land  around  Reno,  Nev.  According  to  a  table 
prepared  for  water  users  by  C.  A.  Norcross,  University 
of  Nevada,  the  average  difference  in  the  flow  of  the 
Truckee  River  above  this  diversion  for  five  year;  of 
sub-normal  snow  was  99, .587  acre-ft. ;  but  for  four  years 
which  were  over-normal  in  snow  and  one  which  had 
copious  summer  rains  the  difference  was  only  .54,746 
acre-ft.,  the  ratio  of  "overuse"  being  thus  81.9  per 
cent.  A  portion  of  this  "overuse"  is  probably  only 
apparent,  for  part  of  the  supply  of  the  meadows,  e.sti- 
mated  at  a  normal  of  22,000  acre-ft.,  comes  from  sources 
other  than  the  Truckee. 

This  shrinkage  shows  the  need  of  testing  estimates 
of  .seasonal  run-off  by  obtaining  data  above  all  diver- 
.sions.  But  it  demonstrates  more  particularly  the  need 
of  special  forecasts  for  each  section  that  is  handicapped 
by    large    upstream    diversions. 

Most  of  the  factors  mentioned  in  the  at)0ve  discus- 
.sion  are  illustrated  in  Table  V,  based  upon  four  seasons 
of  deficient  precipitation  during  run-off,  with  six  ihi>ck 
seasons  of  normal  spring  and  summer  rainfall.  A  lake 
and  a  river  basin  ad.joining  each  other,  and  consequently 
having  similar  weather,  are  represented  to  show  the 
divergence  between   the   types. 

Ill   that  table  the  dominant  and   consistent  correla- 


tion is  the  precipitation,  the  river  basin  being  less 
affected  by  extremes  than  the  lake  basin.  The  priming 
of  the  soil  by  autumn  rains  or  winter  run-off  presents 
constant  contradictions.  The  effect  of  the  extremely 
sub-normal  years  of  1911-12  and  1912-13  is  clouded  by 
e.xcess  precipitation,  and  shrinkage  below  diversions 
during  these  years  does  not  appear,  possibly  also  because 
of  the  summer  rainfall.  During  the  season  of  1919-20, 
in  which  the  snow  forecast  was  approximately  20  per 
cent  be'ow  normal,  and  the  summer  rains,  except  for 
two  heavy  showers,  were  entirely  lacking,  the  diminu- 
tion s^ems  to  have  been  as  high  as  30  per  cent. 

April  Precipitation — The  precipitation  factor  in  Table 
V  is  maa-^more  obvious  by  the  preponderance  of  the 
April  or  April-May  precipitation  over  the  remaining 
precipitation  in  the  seasons  of  1913-14,  1914-15  and 
1916-17.  Thus,  in  the  Tahoe  basin  in  1913-14,  with  an 
April  normal  of  1.78  in.,  2.29  in.  fell  in  a  total  of  3.79 
in.;  In  1916-17,  2.32  in.  out  of  a  total  of  3.04  in.  In 
1914-15,  although  only  0.54  in.  out  of  4.44  in.  fell  in 
April,  this  was  supplemented  in  May  by  3.70  in.,  an 
amount  132  per  cent  in  e.xcess  of  the  May  normal. 

In  the  Tahoe  basin  the  normal  April  precipitation  is 
estimated  at  10.6  per  cent  and  the  May  precipitation 
at  9.5  per  cent  of  the  normal  winter  snow  cover,  while 
the  precipitation  for  June  is  only  2.7  per  cent  and  that 
for  July  1-15  is  negligible.  Thus,  in  view  of  the  con- 
tinuous melting  of  the  snow  fields  after  March  15  and 
the  increasing  area  of  exposed  soil,  the  precipitation 
for  April  should  indicate  the  probability  of  normality 
or  shrinkage  in  the  seasonal  run-off.  It  is  possible, 
however,  that  the  May  precipitation  at  times  may  be- 
come the  deciding  factor,  or  that  concentrated  rain,  as 
in  the  present  season,  may  complete  the  monthly  or 
.seasonal  norn)al  and  leave  bright  skies  to  accelerate  the 
evaporation.  But  this  latter  effect  is  only  partial  as 
compared  with  total  lack  of  rain. 

Acceleration  of  Run-Off — Acceleration  or  even  re- 
tardation of  snow  melting  does  not  necessarily  mean 
abnormal  increase  or  decrease  in  the  relative  seasonal 
run-off,  for  the  melting  when  once  begun  is  aIn)ost  con- 
tinuous. Consequently,  the  soil  has  no  opportunity  to 
dry  out  and  the  total  variation  in  run-off  is  probably 
less  than  8  per  cent. 

It  is  a  striking  fact  that  in  ail  of  the  seasons  of 
abnormal  shrinkage  in  run-off  shown  in  Table  V  the 
seasonal  temperature  during  run-off  was  from  0.7  to 
4.2  deg.  F.  in  excess  of  normal.  This  temperature  was 
2.5,  0.7,  3.0  and  4.2  for  the  sea.sons  of  1909-10,  191.5-16, 
1917-18  and  1918-19  respectively.     Its  principal  effect 
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10 
11 
12 
13 
14 
15 
16 

TABLE  VIII 

Snow 
Cover 

Tahoe 
Ba.sin 

(per 
Cent  of 
Normal) 

83.3 
167.5 

49  9 

58  3 
154  1 

88  4 
152  2 

LACK  OF 

Excess  or 
Deficiency 
in  Density 

of  Snow 
(per  Cent) 
+3.3 
+2.4 
—9.5 
—8.2 
+  12.2 
—5  2 
+6  7 

CORRELAT 

Excess  or 
Deficiency 
Temp,  from 
March  to 
Month  of 
Maximum 
Accel- 
eration 
Idciusive 
(Deg.  F.) 
+7.5 
+0  7 
—12 
+0.6 
+4.2 
+  2  0 
+4,4 

ON  BETWEI 
RUN-OFF. 

Month  of 

Maximum 

Run-Off 

(Normal 

Month  May) 

May 

June 

June 

May 

May 

June 

May 

:n  light  density  of  snow 
(carson  river  basin) 

COVER  AND  early  MAXIMUM 

thly  Normal  Run-Off  to  Show  Acceleration  — 
num  Acceleration  Underscored) 

May                     June                     July 
74  54                  34.18                   19  01 
113  05                 236  24                258  36 

52  78                    61   83                     12  61 

92  35                    3b  26                     14  0 
178  65                  148  95                  156  06 

83    11                    108  69                     77    16 
!2I    58                  118  52                  101   40 

t 
10 

Yea 
1909- 
1910- 
1911- 
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Ma 

134 

142 
37 
44 

162 
71 

134 

rch 

43 

01 

0 

35 

10 

40 

39 

(Maxi 

April 
127.66 
135  63       . 
7  62 

57  09 
163  29 

95  23 
161   95 

Aug 
161 

141 

37 

1915- 



was  to  run  the  moisture  from  the  snow  fields  prema- 
turely, without  noticeably  increasing  the  total  seasonal 
flow.  a.s  shown  in  Table  VII. 

Although  the  May  flow  is  18.4  per  cent  above  that  of 
the  snow  cover,  the  June  flow  falls  to  a  deficiency  of 
69.2  per  cent,  while  the  July  flow  is  negligible.  The 
total  seasonal  loss  of  30.2  per  cent,  due  to  lack  of 
rains,  is  so  large  that  little  compensation  can  have 
come  from  the  accelerated  melting,  but  it  is  possible 
that  the  increased  ratio  of  shrinkage  below  diversions 
accompanying  sub-normal  run-ofl"  may  have  clouded  the 
result. 

Light  Detisity  of  Late  Snoivs — That  mountain  snows 
have  a  tendency  to  run  off  prematurely  is  not  proved 
by  data  so  far  gathered.  The  fact  rather  is  that  these 
snows  pass  through  a  process  of  accelerated  ripening 
due  to   the  alternation   of  thawing   and   freezing   that 


occurs  normally  in  April  above  the  elevation  of  7,000  ft. 
For  example,  at  Summit  Station,  California,  in  1917-18, 
the  relative  density  of  the  snow  field  for  its  entire 
depth  was  only  36.6  per  cent  on  March  24,  but  on  April 
15  this  density  had  increased  to  49.2  per  cent  with  a 
loss  of  only  3.3  in.  above  the  current  precipitation  in 
a  total  snow  cover  of  32.8  in. 

It  is  true  that  snow  of  light  density  at  the  beginning 
of  the  time  of  melting,  before  losing  its  water,  fails 
to  attain  the  density  of  snow  of  higher  initial  density. 
But  the  maximum  seasonal  variation  in  density  for  the 
Tahoe  basin  as  a  whole  is  under  13  per  cent,  and  no 
marked  effect  from  light  densities  appears  in  the  run-off. 
This  is  shown  in  Table  VIII  by  the  lack  of  correlation 
between  light  density  and  the  advancement  of  the  month 
of  maximum  run-off  or  even  of  acceleration  in  the 
melting,  due  mainly  to  excess  of  temperature. 


Method  of  Capping  Hydraulic  Fill 
Germantown  Dam 

A  PUDDLE  crown  completes  the  hydraulic  fill  em- 
bankment of  the  Germantown  Dam.  This  crown 
was  placed  during  September  and  October  of  last  year 
by  hydraulic  filling  in  connection  with  dragline  excavat- 
ing. Approximately  95,000  cu.yd.  of  puddle  were  placed, 
completing  an  embankment  of  797,907  cu.yd.,  and,  except 
for  minor  finishing  operations,  the  first  of  the  large 
retarding  basin  dams  of  the  Miami  River  valley  flood 
protection  works. 


£J.3B6.4a    ,   \ 
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METHOD  OF  CAPPING  OUT  GERMANTOWN 
DAM   EMBANKMENT 

To  about  El.  815  the  embankment  was  completed  by 
the  regular  hydraulic  fill  process  described  in  Engineer- 
ing New-Record  Sept.  23,  1920,  p.  600.  At  this  level 
the  top  of  the  fill  displayed  the  characteristic  parallel 
levees  and  beaches,  with  the  core  pool  in  the  center, 
as  indicated  on  the  accompanying  sketch  by  the  line 
LBPBL.  Here  the  distinction  between  fine  core  and 
outside   embankments    of   coarser   material    was    aban- 


doned and  a  full  width  cap  of  fine  and  coarse  material 
puddled  together  was  substituted.  The  reasons  for  this 
change  were  that  as  the  fill  narrowed  it  was  difficult 
to  maintain  distinctive  beaches  and  core  by  hydraulic 
fill;  that  above  this  level  the  heads  of  water  at  extreme 
flood  level  will  be  insignificant  and  the  mixed  material 
is  sufficiently  impervious  to  resist  them;  and  that  a  top 
to  jhe  embankment  was  desired  which  would  become 
immediately  solid  for  the  roadway  along  the  crest. 

With  the  top  at  LBPBL,  a  dragline  excavator  was 
run  along  the  beaches  scooping  out  the  pool  and  build- 
ing up  the  levees  to  about  the  line  AAA.  With  a  single 
dredge  discharge  pipe  line  at  D'  the  excavation  was 
filled  with  mixed  coarse  and  fine  material  to  the  line 
KK.  The  dragline  then  scooped  out  the  trench  TTT, 
which  was  in  turn  filled  by  the  dredge  pipe  at  D"  to  the 
crest  level  of  the  embankment.  The  remaining  work 
was  merely  a  finishing  operation.  The  dragline  trench- 
ing besides  serving  the  construction  purpose  described 
also  served  the  structural  purpose  of  securing  a  well- 
mixed  top  material  for  the  dam. 

The  construction  of  the  Germantown  Dam  was  under 
the  direction  of  the  Miami  Conservency  District,  Arthur 
E.  Morgan,  chief  engineer;  Charles  H.  Paul,  assistant 
chief  engineer,  and  C.  H.  Lochei,  construction  manager. 
A.  H.  Pauls  was  division  engineer  in  immediate  charge 
of  construction. 

Iowa  Prohibits  Stockpiles  on  Subgrade 

The  placing  of  load.'^  or  piles  of  aggregate  on  the  sub- 
grade  or  shoulders  to  be  wheeled,  shoveled  or  conveyed 
directly  to  the  mixer  is  not  permitted  in  the  1921  specifi- 
cations for  concrete  road  of  the  Iowa  State  Highway 
Commission. 
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The  Sewage  Treatment  Plant  at 
Newton,  Kansas 

Sludge  from  Secondary  Settling  Tank  and  Effluent 

from  Sludge  Bed  Returned  to  Inlet 

of  Imhoff  Tank 

By  Ivan  S.  Siegrist 

Assistant    RnsineiT    with    Black   &   Veatch.    Consulting    EnKinPprs. 
Kansas  City.   Mo. 

A  SEWAGE  treatment  plant  has  recently  been 
completed  for  Newton,  Kan.,  which  has  several 
distinctive  minor  features,  especially  the  means  of 
protecting  the  plant  from  floods,  and  of  returning  to  the 
incoming  sewage  the  sludge  from  the  secondary  settling 
tank  and  also  the  effluent  from  the  sludge  filter.  The 
plant  comprises  a  small  pumping  station  with  Imhoff 
tanks,  a  dosing  tank,  sprinkling  filter,  final  settling  basin 
and 'flood-control  manhole. 

Newton  has  a  population  of  8,000  and  the  sewage  to 
be  treated  is  practically  all  residential.  Sand  Creek, 
into  which  the  sewage  is  discharged,  has  an  intermit- 
tent flow,  at  times  so  small  as  to  afford  almost  no 
dilution.  A  considerable  degree  of  purification  is  there- 
fore required. 

The  former  plant  consisted  of  a  one-story  septic  tank 
that  was  in   bad  condition   and   yielded  unsatisfactory 


i^'hirffntlinCr^cU.,.            -^SS" Inlet  from 
Embonl<men+,        lb  OuttallloOreelf^  , present Ouffaif 
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effluent.  It  had  been  proposed  to  use  this  tank  as  part 
of  the  new  plant,  but  on  account  of  its  condition  and  the 
difficulty  of  fitting  it  into  a  plant  having  secondary 
treatment  it  was  decided  to  build  a  complete  new  plant, 
on  an  adjacent  site,  keeping  the  old  tank  in  service 
through  the  construction  period. 

On  account  of  the  low  elevation  of  the  outfall  sewer 
the  .sewage  must  be  pumped.  The  flow  passes  through 
an  inclined  bar  screen  of  1-in.  clear  opening,  into 
a  reinforced-concrete  wet  well  with  a  capacity  of  ap- 
proximately .3,000  gal.  Two  300-gal.  per'  minute 
vertical  centrifugal  pumps,  direct-connected  to  electric 
motors,  are  automatically  controlled  by  floats  in 
the  wet  well.  There  is  a  conection  from  the  pumps 
direct  to  the  outfall  sewer  for  use  in  case  of  extreme 
high  water. 

The  sewage  passes  from  the  pumps  to  the  rectangular 
horizontal-flow  Imhoff  tank,  an  end  of  which  forms  one 
wall  for  the  pump  pit  and  house.  This  structure  pro- 
jects some  distance  above  the  ground,  due  to  the  rather 
flat  topography  of  the  site  and  the  head  required  for 
the  sprinkling  filters. 

The    two    settling    compartments    are    designed    for 
a  1-hr.  detention  of  the  maximum  flow.     No  inlet  weir 
is    used,    thus   eliminating    deposit   of   .sediment.     The 
effluent  falls  directly  into  the  dosing  tank  over  a  weir 
in  the  outlet  end.     No  other 
baffles    are    used    than    scum 
baffles  at  each  end  of  the  tank. 
The  slot  leading  to  the  sludge 
compartment    is    6    in.    wide 
with    6   in.    lap.      The   sludge 
compartment   is  designed  for 
five  months'  detention  of  de- 
posits   and    may    be    flushed 
from  rings  of  lead  pipe. 

Sludge  from  the  Imhoff  tank 
is  discharged  onto  a  60  x  60-ft. 
sludge  drying  bed  built  of 
crushed  stone  (a  6-in.  layer 
1  to  i,'  in.  and  an  8-in.  layer 
.  to  2  in.)  covered  with  4  in. 
of  sand.  The  underdrain  lat- 
erals are  lines  of  G-in.  tile  laid 
with  open  joints,  6  ft.  5^  in. 
c.  to  c.  They  connect  with  an 
8-in.  central  collector.  The 
sloping  sides  of  the  filter  are 
paved  with  concrete. 

The  effluent  from  the  sludge 
filter,  in.stead  of  being  dis- 
charged into  the  stream,  flows 
into  the  line  which  leads  to 
the  i)umps  and  is  retreated. 
Thus  nothing  but  the  settled 
ettiuent  from  the  sprinkling 
filter  reaches  the  stream. 

A  reinforced-concrete  dos- 
ing tank,  which  receives  di- 
rectly the  effluent  from  the 
Imhoff  tank,  is  designed  to 
have  a  capacity  equal  to  125- 
min.  flow  at  the  average  daily 
rate.  It  is  .shaped  to  give  a 
uniform  dose,  and  contains  a 
14-in.  siphon. 
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The  sprinkling  filter  material  is  crushed  rock,  hav- 
ing an  average  depth  of  7  ft.  The  bottom  is  paved 
with  concrete  and  a  dry  stone  wall  extends  around  the 
filter.  The  distribution  system  is  of  6-in.  tile  encased 
in  concrete,  with  wrought-iron  risers.  Worcester  A-in. 
nozzles  are  used,  located  at  the  corners  of  equilateral 
triangles  12  ft.  on  a  side.  The  underdrains  are  of 
8-in.  split  tile,  2  ft.  c.  to  c,  draining  to  covered  gutters. 
Both  gutters  and  split  tile  are  carried  through  the  outer 
wall  at  their  upper  ends  for  flushing. 

In  designing  the  sprinkling  filter  it  was  assumed  that 
11  grams  of  nitrogen  is  produced  per  day  per  capita, 
and  that  each  cubic  foot  of  filtering  material  can  take 
care  of  0.75  gram.  This  gives  a  loading  of  2,970 
population  per  acre  per  foot  of  filtering   material. 

Following  the  sprinkling  filter  is  a  final  settling 
basin,  designed  for  1-hr.  detention  of  the  average  flow. 
This  basin  is  of  reinforced  concrete,  with  a  hopper 
bottom,  and  is  19  ft.  deep.     It  has  a  deep  inlet  baffle 


The  plant  was  designed  and  construction  was  super- 
vised by  Black  &  Veatch,  consulting  engineers,  Kansas 
City,  Mo.  Ralph  B.  Reeves  was  their  resident  engineer. 
The  Chanute  Construction  Co.,  Chanute,  Kan.,  was  the 
general  contractor. 


SPRINKLING  FILTER  BEFORE  FILLING  WITH  DRY  WALLS  THROUGH  WHICH 

UNDEftt)RAINS  EXTEND 

and  a  shallow  outlet  baffle.  The  sludge  may  be  blown 
out  of  the  bottom  through  cast-iron  pipes  and  a  bell 
mouthpiece,  in  the  same  way  as  from  the  Imhoff  tank. 
On  account  of  the  probable  difficulty  of  handling  the 
sludge,  it  is  not  piped  to  the  sludge  bed,  but  is  emptied 
into  the  incoming  sewage.  This  arrangement  was 
adopted  not  only  because  of  the  advantage  in  operation, 
but  also  because  it  gave  a  simpler  and  more  economical 
layout  than  any  other  scheme  for  handling  the  sludge. 
From  the  final  settling  tank  the  treated  sewage  flows 
into  the  second  compartment  of  the  control  manhole 
and  thence  to  the  creek.  On  the  line  into  the  plant 
which  passes  through  the  first  compartment  is  a 
hydraulic  gate  valve.  A  float  in  the  second  chamber 
controls  this  valve  through  a  pilot  valve,  and  cuts  off 
the  flow  to  the  pumps  when  the  water  in  the  creek 
reaches  a  point  where  backwater  might  damage  the 
plant.  The  sewage  then  rises  in  the  first  compartment 
and  flows  into  the  second  compartment  through  a  flap 
valve.  Another  flap  valve  prevents  water  backing  into 
the  plant.  The  lower  part  of  the  grounds  is  protected  by 
^  dike. 


Denies  Further  Extension  of 
New  York  Piers 

Secretary  of  War  Orders  City  To  Put  Hudson  River 

Piers  in  Chelsea  Section  of  Manhattan 

Back  to  Original  Line 

UNDER  date  of  Jan.  17,  1921,  Secretary  of  War 
Baker  wrote  to  Murray  Hulbert,  Commissioner  of 
Docks,  New  York  City,  refusing  to  make  permanent  the 
temporary  order  of  1911  permitting  the  city  to  extend 
three  piers  in  the  Chelsea  district  of  the  Hudson  River. 
By  order  of  the  secretary  these  three  piers  must  be 
shortened  to  the  established 
pierhead  line  before  May  21, 
1921.  The  major  parts  of 
the  secretarj^'s  letter  are  as 
follows : 

Referring    to    the    application 
of  Jan.    28,   1920,   on   behalf   of 
the   authorities   of   the    City    of 
New     York     for     an     extension 
channelward  of  the  North  River 
pierhead  line  between  Perry  St. 
and   West   72d    St.,   in   order   to 
legalize    the    extension    of    the 
Chelsea  piers  and  to  provide  for 
extensions     elsewhere,     I     have 
to  say  that  the  statements  and 
arguments    presented    at    hear- 
ings given  in  my  office  on  Nov. 
8,  1920,  to  the  interests  you  rep- 
resent, and  on  Dec.  11,  1920,  to 
rspresentatives  of  the  Board  of 
Commerce    and     Navigation    of 
the   State  of  New  Jersey,   have 
been    fully    weighed    and     con- 
sidered.      I    have     also    visited 
New    York    and    personally    in- 
spected the  locality.     In  view  of 
those    proceedings    and    of    the 
public  hearing  held  by  the  New 
York   Harbor   Line    Board   on    March   4,    1920,    I    feel   that 
all    interests   have    had    full    opportunity    to    present    their 
views  concerning  the  questions  involved  and  that  with  the 
additional   information    afforded   by   the   comprehensive   re- 
ports of  the  board  and  the  Chief  of  Engineers  all  informa- 
tion needful  for  the  decision  of  the  matter  is  now  before  me. 
I  find  that  your  application  is  a  repetition  of  others  made 
to  the  Department  from  time  to  time  since  1903,  all  of  which 
were  made  the  subject  of  hearings  and  reports  by  the  New 
York  Harbor  Line  Board  and  which  were  decided  after  a 
thorough  consideration  by  different  Chiefs  of  Engineers  and 
by  five  different  Secretaries  of  War. 

It  appears  that  those  decisions  were  based  upon  e%ndence 
that  there  has  been  a  serious  encroachment  upon  the  water- 
way at  the  point  in  question,  reducing  the  channel  width 
below  the  minimum  considered  necessary  for  the  safety  of 
navigation,  thus  creating  an  increase  of  about  60  per  cent 
in  tidal  velocity,  and  showing  a  tendency  to  interfere  with 
the  river  action  necessary  to  preserve  navigation  facilities 
in  other  reaches.  It  also  appears  that  the  necessity  of  pro- 
viding long  slips  on  the  Manhattan  shore  for  the  berthing 
of  large  steamers  was  recognized  in  connection  with  the 
requests  referred  to,  and  that  a  change  of  the  pierhead  line 
was  permitted  between  the  Battery  and  the  foot  of  Ganse- 
voort  St.  which  would  enable  the  city  to  construct  piers 
over  1,000  ft.  without  further  nar:  owing  the  Chelsea  gorge. 
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At  the  hearing  held  by  me  on  Dec.  11,  1920,  the  representa- 
tives of  the  New  Jersey  Board  of  Commerce  and  Navigation 
directed  attention  especially  to  the  change  below  Gansevoort 
St.,  stating  that  the  action  was  in  accordance  with  an 
agreement  between  commissions  of  the  States  of  New  York 
and  New  Jersey  and  the  Federal  Government,  and  they 
expressed,  in  effect,  the  feeling  that  the  matter  of  the  pro- 
posed extension  at  Chelsea  having  been  settled  at  that  time, 
the  State  of  New  Jersey  should  not  again  be  put  to  the 
trouble  of  objecting  to  it. 

They  also  called  attention  to  the  greater  physical  diffi- 
culties of  obtaining  long  slips  on  the  New  Jersey  side  on 
account  of  the  adjacent  high  land  and  to  the  slight  advance 
which  has  been  made  ehannelward  of  the  New  Jersey  har- 
bor line  as  compared  with  that  on  the  New  York  shore. 
They  stated  that  plans  are  in  hand  for  the  construction  of 
extensive  terminals  for  the  berthing  of  large  ships  on  the 
New  Jersey  side  immediately  opposite  Chelsea,  and  that 
notwithstanding  the  physical  difficulties  referred  to  the 
construction  will  be  such  that  vessels  lying  in  the  terminal 
slips  will  be  entirely  shoreward  of  the  harbor  lines.  The 
traffic  at  those  terminals  will  undoubtedly  increase  the  con- 
gestion of  the  waterway  in  the  Chelsea  section. 

The  reports  of  the  New  York  H:irbor  Line  Board  and 
the  Chief  of  Engineers  give  data  confirming  the  statements 
regarding  harbor  line  concessions  made  to  enable  the  City 
of  New  York  to  construct  elsewhere  than  at  Chelsea  piers 
necessary  for  the  berthing  of  large  ships,  and  show  that 
in  view  of  an  explicit  understanding  and  assurances  that 
the  city  would  take  such  action  the  Secretary  of  War 
authorized  as  a  temporary  expedient;  namely,  the  extensions 
which  you  now  wish  made  permanent.  They  also  confirm 
the  statements  concerning  the  narrowing  of  the  river  at  thi^ 
locality  and  adhere  to  the  views  that  the  existing  width 
of  the  waterway  at  Chelsea  is  less  than  is  considered  esser 
tial  for  the  safety  of  navigation;  also  that  the  increase  in 
tidal  velocity  caused  by  the  contraction  in  width  is  objec- 
tionable, and  that  the  encroachment  has  shown  a  tendency 
to  interfere  with  the  navigable  condition  of  the  river  in 
other  reaches. 

I  find  nothing  in  your  application  or  in  your  presentation 
of  the  matter  which  would  justify  the  granting  of  your 
request,  either  on  legal  or  equitable  grounds.  So  far  as 
the  equities  of  the  case  are  concerned  it  would  seem  thai 
if  any  further  advance  of  harbor  lines  at  the  locality  is  to 
be  permitted  the  privilege  should  certainly  be  given  to  the 
State  of  New  Jersey  and  not  to  the  City  of  Now  York. 
My  decision,  however,  must  be  based  not  upon  the  equities, 
but  upon  the  law  governing  the  matter  found  in  Section  11 
of  the  River  and  Harbor  Act  of  March  :'>,  1899,  which  pro- 
vides that  harbor  lines  may  be  established  where  it  is  made 
manifest  to  the  Secretary  of  War  that  such  action  "is  essen- 
tial to  the  preservation  and  protection  of  harbors."  It  is 
my  view  that  in  applying  that  law  it  is  my  duty  to  consider 
not  merely  the  requirements  of  a  particular  limited  .section 
<i{  waterfront  and  the  needs  of  the  immediate  present,  but 
rather  the  interests  of  the  entire  waterway  affected  and 
the  probable  demands  of  the  future.  The  evidence  before 
me  is,  so  far  as  the  present  is  concerned,  that  the  encroach- 
ment at  Chelsea,  instead  of  preserving  and  protecting  the 
harbor  is  a  damage  and  a  menace  to  it  and  to  ot.'ier  sections 
of  the  waterway.  It  further  develops  that  the  City  of 
New  York  has  ample  space  for  providing  berths  for  large 
•hips  elsewhere  on  the  Hudson  front  as  well  as  at  other 
points  in  the  harbor. 

So  far  as  concerns  the  future,  it  appears  highly  improb- 
able that  commercial  developments  above  Chelsea  have 
reached  their  ultimate  limit  and  that  navigation  yet  feel.s 
the  full  burden  of  the  contraction  of  the  waterway  at  th.it 
locality.  From  the  standpoint  both  of  the  present  and  the 
future,  therefore,  I  cann.it  consent  to  a  longer  continuance 
of  the  temporary  encroachments  now  existing  and  could  not 
assent  to  a  permanent  narrowing  of  the  channel  to  its  pres- 
ent limits  at  that  point  were  that  matter  now  before  me  as 
a  new  proposition. 

I  am  consequently  constrained  to  deny  your  application 
»nd  to  direct  that  immediate  steps  be  taken  to  remove  the 
temporary  piers,  the  work  to  be  completed  not  later  than 


May  1,  1921.  I  will  give  the  Chief  of  Engineers  instruc- 
tions to  defer  commencing  any  legal  action  until  that  date, 
provided  assurances  are  received  from  you  in  the  near 
future  that  the  work  of  removal  will  be  undertaken  in 
accordance  with  this  notice. 


Road  Grading  Methods  and  Costs 
in  Nebraska 

Ten-Ton  Tractors  Operating   Elevating  Graders 

Show  Decided  Economy  Over  Team- 

Operated  Grader  Outfits 

By  George  E.  Johnson 


Depaitment  of  l^ublic  Works  nnd  .state 
Engineci-,  Npbrask.-i 

STATE  road  construction  in  Nebraska  has  been 
largely  a  task  of  producing  permanent  road  beds. 
On  the  theory  that  a  perfect  earth-road  grade  is  the 
first  essential  in  constructing  a  permanent  paved  road, 
the  grading  and  drainage  of  earth  roads  has  been 
prosecuted  intensively.  As  the  work  has  advanced,  team 
grading,  tractor  grading  and  dragline  grading  are  the 
three  leading  methods  which  have  been  developed.  A 
comparison  of  these  methods,  based  on  a  wide  range  of 
conditions  and  giving  representative  costs,  is  instruc- 
tive. ' 

With  80,000  mi.  of  earth  roads  it  is  impossible  to 


I'lOA.M-uriCK.VTED    ELEVATING    GKADEK   OUTFIT 

pave  any  appreciable  mileage  without  first  a  large 
amount  of  grade  development.  Grade  is  the  initial  step 
toward  permanent  construction.  The  state  highway 
department  has  acted  upon  this  theory  and  has  under- 
taken, ahead  of  all  other  work,  to  grade,  straighten  and 
drain  the  4,500  mi.  of  earth  roads  which  compose  the 
state  sy.stem.  The  program  was  .started  in  1917.  To 
date  the  state  has  under  construction  l,:m.57  mi. 
of  road  classified  as  follows:  Earth  road,  1,215.51  mi.; 
hard  surface  road,  17.33  mi.;  sand-clay  road,  55.7  mi.; 
and  gravel  road,  23.03  mi.  This  work,  under  contract, 
will  cost  $6,359,359. 

A  program  of  this  character  is  not  sacrificing  fvnds 
for  "tcmporarii  earth  roads"  hut  is  making  for  per- 
manent highways  by  preparing  a  perfect  road  bed  for 
surfacing  that  is  to  follow  when  supplementary  funds 
ivili  permit. 

Of  the  4,500  mi.,  which  constitute  the  state  highway 
s.vstem,  nearly  3,000  mi.,  are  of  earth  construction  and 
no  two  roads  are  of  the  same  character.  There  are 
known  to  be  ninety-three  kinds  of  soil  ranging  from 
.sticky  gumbo  to  pure  blow  sand.  Becau.se  of  this 
diversity  of  soil  texture  variety  in  methods  of  grading 
and  a  multiplicity  of  e(|uipment  are  rotjuired. 

There  are  three  distinct  methods  under  which  all 
grading  work  in  the  state  is  classifiid:  (1 1  Team  grad- 
ing:  <2)   tractor  orading;  and  (.{i  dragline  grading. 

The  excavating  tool.s  and  grading  procedure  arc  .sub- 
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stantially  identical  in  team  grading  and  in  tractor  grad- 
ing. The  major  tool  is  the  elevating  grader  for  the 
larger  cuts  and  fills.  For  lighter  excavation,  blade 
graders  are  used  and  for  short-haul  (under  300  ft.) 
earth  movements  the  Fresno  scraper  is  economical.  The 
standard  earth  road  section  is  24  ft.  wide  with  a  6-in. 
crown  from  the  shoulders;  the  ditches  have  1  on  IJ 
back  slopes  and  1  on  3  front  slopes. 

Ordinarily,  sixteen  horses  and  three  men  constitute 
an  elevating  grader  equipment  with  from  three  to 
nine  teams  hauling  dump  wagons.  On  one  job  with 
heavy  cuts  and  a  long  haul  a  fourteen-wagon  outfit  was 
required  to  handle  the  grader  output.  With  tractor 
haulage  the  wagon  outfit  is  increased  to  handle  the 
increased  output.  Tractor  operations  are  gaining  in 
favor.  Generally  speaking,  Nebraska  road  contractors 
are  convinced  that  with  tractors  labor  is  saved,  the 
quantity  of  earth  moved  is  increased,  greater  ease  of 
operation  is  secured  and  costs  are  reduced. 

A  tractor-drawn  outfit  has  an  advantage  over  a  team- 
drawn  outfit ;  first,  because  the  contractor,  with  the 
stock  he  has  on  hand  necessary  to  operate  his  team- 
drawn  outfit,  can,  by  the  addition  of  a  tractor  and  an 
increased  number  of  wagons,  practically  double  the 
output  of  material.     The  horses  released  by  the  tractor 
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work  can  be  used  for  the  actual  placing  of  the  earth. 
In  the  majority  of  cases,  from  twelve  to  sixteen  horses 
are  released.  Again,  where  there  are  three  men 
required  to  operate  the  horse-drawn  outfit,  but  two  are 
required  on  the  tractor  work,  one  for  the  elevator  and 
one -for  the  tractor.  With  this  outfit,  the  work  pro- 
gresses more  steadily,  as  it  is  not  necessary  to  stop  and 
rest  the  horses.  The  tractor  can  turn  easier  and  in 
less  space  than  is  necessary  for  a  team-drawn  outfit. 

The  experience  of  this  department  has  been  that  for 
the  past  two  seasons  the  10-ton  caterpillar  tractor  has 
been  very  successful  as  a  motive  power  for  elevating 
graders.  The  work  of  maneuvering  the  elevating  grader 
in  the  narrow  cuts  is  facilitated  where  the  tractor  is 
used.  Breakdowns  have  been  very  infrequent.  In  one 
instance,  the  tractor  worked  the  entire  season  continu- 
ously and  was  held  up  for  repairs  but  one  day  in  the 
late  fall  of  that  year.  However,  this  factor  is  almost 
entirely  under  the  control  of  the  mechanic  whose  duty 
it  is  to  keep  the  tractor  in  perfect  worki'ng  order.  One 
contractor,  within  the  past  month,  has  ordered  eleven 
10-ton  tractors,  and  another  has  ordered  five  10-ton 
tractors. 

A  cost  comparison  of  team-drawn  and  tractor-drawn 
grading  outfits  is  impossible  because  of  the  wide  varia- 
tion in  the  condition  of  the  soil,  weather  and  labor. 
This  conclusion  is  arrived  at  after  a  complete  analysis 
of  roads  built  by  both  types  of  outfit.  Taking  projects 
that   are   considered    fairly   representative   of   the   two 
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methods  of  work,  I  have  attempted  to  compare  them 
for  a  period  of  three  months,  with  respect  to  cost  per 
cubic  yard,  contract  price,  yardage  moved  and  profit. 
These  figures  are  submitted  in  Table  I  as  proof  that 
it  is  impossible  to  analyze  or  actually  compare  the  earth 
construction  work  in  the  state,  because  yardage  which 
is  the  basis  of  grading  operations,  is  dependent  upon 
seven  factors:  (1)  Condition  of  the  soil,  (2)  depth 
of  cut  or  fill,  (3)  length  of  haul,  (4)  type  of  equip- 
ment, (5)  weather,  (6)  labor,  and  (7)  management. 

As  a  general  indication  of  the  range  of  costs,  figures 
selected  from  a  number  of  operations  run  as  follows 
in  cents  per  cubic  yard  for  team-drawn  elevating  grad- 
ers: 37.6,  37,  51,  51.2,  36.5,  37,  38.5,  38.6  and  31.9. 
For  tractor-drawn  graders  the  figures  are:  41,  35,  29.6 
and  38.6c. 

One  of  the  largest  contractors  in  the  state  recently 
stated  that  he  had  found  it  much  cheaper  to  work  with 
tractors  pulling  grading  machines  than  with  teams.  He 
said:  "On  one  project  I  have  two  twenty-team  outfits, 
two  grading  machines  and  twenty  wagons.  The  cost 
of  operating  these  two  outfits  per  month  is  $13,400, 
which  is  $6,700  per  month  for  each  twenty-team  outfit. 
I  have  several  tractor  outfits  working  in  different 
places.  The  expense  of  these  outfits  averages  about 
$5,250  per  month,  thus  making  the  tractor  expense 
$1,450  a  month  less  than  the  team  outfit." 

Finishing  Methods 

Before  taking  up  the  third  type  of  equipment  used  in 
road  construction  in  Nebraska  attention  will  be  called 
to  the  question  of  the  proper  finish.  This  is  the  most 
important  matter  in  the  construction  of  earth  roads. 
After  the  work  has  been  brought  to  grade,  finishing 
stakes  are  set  by  the  engineer  and  the  contractor  blades 
his  road  continuously  until  a  smooth,  compact  surface  is 
secured  as  indicated  by  the  stakes. 

Finishing  the  back  slopes  raises  the  question  whether 
hand  dressing  is  required.  If  a  contractor  is  careful, 
he  can  slope  his  cuts  in  such  a  way  that  the  terraces 
made  by  his  disc  are  so  slight  that  the  action  of  the 
weather  will  soon  put  them  in  satisfactory  shape,  and 
when  the  weather  is  not  favorable,  a  once-over  with 
the  mormon  will  show  a  workmanlike  job.  Some  con- 
tractors are  careless  and  butcher  their  work  in  such  a 
way  that  a  mattock  is  the  only  tool  that  will  correct 
the  rough  work  on  the  back  slopes.  Usually  the  type 
of  finishing  is  governed  by  the  depth  of  the  cut;  on 
shallow  work  finishing  is  not  necessary.  As  a  rule  the 
department  does  not  require  handwork  on  back  slopes. 
There  are  several  attachments  for  an  elevating  grader 
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which  will  cut  back  slopes  and  it  is  possible  to  cut  slopes 
as  high  as  6  ft.  with  a  blade  grader. 

The  finish  of  the  road  is  important,  for  the  verdict 
passed  by  the  traveling  public,  whether  a  road  is  good 
or  bad,  is  based  entirely  upon  hoio  it  rides  and  how  it 
looks. 

Dragline  Grading  Operations 

The  third  type  of  equipment  used  in  building  roads 
in  this  state  is  the  drag-line  excavator.  There  are 
several  of  these  in  operation  in  the  state,  but  as  a  gen- 
eral rule  the  machine  is  not  in  common  usage  except 
where  unusual  conditions  exist.  Where  there  are  long 
fills  taken  from  low  wet  places  the  drag-line  excavator  is 
unexcelled.  Ordinarily,  tractor-  or  team-drawn  outfits 
are  impracticable  under  such  conditions  and  often 
quite  impossible.  The  equipment  consists  of  a  drag- 
line excavator,  equipped  with  a  shovel  and  provided  with 
widespread  traction  wheels  or  the  caterpillar  type  of 
tread ;  and  of  two  teams,  a  fresno,  a  mormon  and  a 
blade  grader.  The  contractor's  force  consists  of  a 
superintendent  and  four  men,  two  of  whom  operate  the 


TABLE  I.     comparison  OF  ROAD  GRADING  OPERATIONS  WITH 
RESPECT  TO  CONDITIONS  EFFECTING  YARDAGE 

Item:  1  2 

Soil Loosp  Loose  clay 

Weather,  rained,  days , 2  6  " 

Number  of  men.  average 48  23 

Lost  man-hours   514  L 1 66 

Lost  team  hours   8,348  2,76 1 

Lost  trartor  hours 121 

Yards  moved    58.368  67.571 


dragline.  The  operation  is  simple:  The  boom  swings 
out,  lowering  the  bucket  at  the  end  of  the  cable  to  the 
material,  fills,  swings  back,  and  deposits  the  excavated 
earth  on  the  fill.  In  order  to  get  earth  across  a  creek 
bottom  for  construction  on  one  project,  8  mi.  in  length, 
it  was  necessar\'  to  dig  deep  side  ditches  on  both  sides 
of  the  road.  At  three  different  times  the  work  was 
completely  under  water,  but  construction  was  not  ham- 
pered. Herein  lies  the  advantage  of  dragline  excavator. 
On  this  particular  piece  of  work  the  grade  was  raised 
3  ft.  and  the  entire  surrounding  country  was  level. 
This  proved  to  be  the  most  economical  method,  as  there 
was  no  earth  to  be  hauled  since  the  excavated  material 
from  the  d'tches  formed  the  grade.  However,  here 
again  enter  the  factors  of  soil  conditions,  labor  and 
yardage  placed.  The  economy  of  the  operation  is  mainly 
dependent  upon  a  proportioned  combination  of  existing 
conditions,  power  and  capacity  of  the  machine,  and  the 
brains  and  experience  of  the  operator. 

Eight  miles  of  an  average  .3-ft.  fill  were  built  across 
a  creek  bottom  by  an  excavator,  equipped  with  1-yd. 
dragline  in  a  reasonable  length  of  time.  Two  men  oper- 
ated the  machine  and  with  an  uninterrupted  run  of  ten 
hours  it  placed  500  cu.yd.  of  earth.  It  goes  without  say- 
ing that  there  was  con.'<iderable  finishing  work. 

StrotiR  Railing  for  Highway  Bridges 

Railings  of  highway  bridges  should  be  designed  .so 
as  to  be  capable  of  withstanding  the  impact  from  un- 
manageable vehicles,  according  to  the  view  of  the  New 
.Jersey  Highway  Department.  To  this  end  monolithic 
concrete  railings  with  reinforcement  and  anchorage  to 
bridge  decks  have  been  designed.  It  is  stated  that  such 
a  railing  can  be  produced  at  a  cost  about  equal  to 
that  of  heavy  galvanized  pipe  railing,  and  is  vastly 
superior  to  it  in  strength,  endurance  and  appearance. 


Federal  Reserve  Board's  Report  on 
Building  Activities 

IN  ANALYZING  the  reports  of  its  member  banks  on 
building  activities  during  December,  1920,  the  Federal 
Reserve  Board  makes  the  following  statement: 

For  the  first  time  in  some  months  an  increase  in  the 
value  of  permits  issued  is  shown  in  some  districts  in  De- 
cember. The  number  of  permits  issued,  however,  with  the 
exception  of  scattered  centers,  has  continued  the  decrease 
characteristic  of  preceding  months.  The  building  contracts 
awarded  in  New  York  State  and  northern  New  Jersey, 
District  No.  2  (New  York),  according  to  the  reports  of 
the  F.  W.  Dodge  Company,  were  616  projects  at  a  cost  of 
$17,000,000  for  December,  while  in  November  there  were 
694  projects  at  a  cost  of  $29,500,000.  In  District  No. 
3  (Philadelphia)  the  decrease  was  largest,  being  from 
$2,303,44.5  to  $1,443,715. 

In  District  No.  4  (Cleveland)  the  number  of  permits 
issued  decreased,  but  there  was  a  very  large  increase  in 
value,  this  being  $8,976,700  in  December  as  against  $5,901,- 
026  in  November.  The  value  of  permits  issued  in  Cleve- 
land alone  increased  from  $2,402,100  in  November  to 
$6,391,994  in  December.  During  December  a  decrease  was 
shown  in  practically  every  city  in  District  No.  5  (Rich- 
mond) when  compared  with  the  same  month  a  year  ago, 
the  value  being  only  about  40  per  cent.  In  District  No. 
6  (Atlanta)  large  decreases  were  noted  in  the  leading  cities, 
while  some  increases  were  noted  in  some  of  the  smaller 
cities. 

It  is  reported  in  District  No.  8  (St.  Louis)  that  "a  heavy 
slump  in  number  of  building  permits  and  dollar  values  in- 
volved is  shown  in  reports  of  leading  cities  of  the  district 
for  December.  Virtually  nothing  in  the  way  of  new  con- 
struction is  being  undertaken  at  the  moment."  In  Dis- 
trict No.  9  (Minneapolis)  December  building  operations, 
when  measured  by  number  of  permits,  decreased  one-third 
from  the  November  figures,  but  the  valuation  increased 
21  per  cent,  due  entirely  to  Duluth  and  Superior  operations, 
which  cities  alone  showed  an  increase  in  valuation.  Min- 
nesota alone  showed  an  increase  in  the  number  of  per- 
mits issued. 

District  No.  10  (Kansas  City)  states  that  "the  showing 
made  by  the  December  reports  on  building  was  some- 
what better  than  anticipated."  There  was  a  decrease  in 
every  leading  city  of  District  No.  11  (Dallas),  with  the  ex- 
ception of  Shreveport,  La.,  as  compared  with  the  pre- 
vious month.  When  compared  with  the  closing  month  of 
1919  there  was  a  decrease  of  66.8  per  cent  for  the  nine 
leading  cities,  Austin  and  Beaumont  being  the  only  cities 
showing  increases.  District  No.  12  (San  Francisco)  re- 
ports that  "Building  activity  in  this  district  during  De- 
cember, 1920,  was  5.8  per  cent  greater  than  that  of  Novem- 
ber. Each  of  the  principal  centers  except  Los  Angeles, 
where  a  decline  of  39.3  per  cent  in  the  value  of  permits 
occurred,  reported  an  increase  in  value  but  a  decrease  in 
the  number  of  permits  issued. 

The  decline  in  operations  in  Los  Angeles  is  attrib- 
utable to  the  high  record  attained  during  November. 


Jamestown  Municipal  Milk  Plant  Delayed 

Construction  of  the  proposed  municipal  milk  bottling, 
pasteurizing,  and  distrubuting  plant  for  the  city  of 
lamestown,  N.  Y.,  noted  in  Engineering  News-Record, 
Oct.  21,  1920,  p.  702,  has  been  delayed  by  diffi- 
culty in  selling  the  .$150,000  of  city  bonds  voted  for 
the  purpose  in  August,  1020.  A  bond  house  whose  bid 
for  the  bonds  the  city  accepted  .subsequently  refused  to 
take  the  bonds,  giving  a.s  its  reason  a  (|uestion  as  to  the 
legality  of  the  city  going  into  the  milk  business.  We 
are  informed  by  Lyman  T*.  Hapgood,  the  superintendent 
of  the  city  water  and  light  plant  at  Jamestown,  that 
the  city  now  proposes  to  try  to  dispose  of  the  Ixmds 
at  private  sale. 
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Build  Bridge  Across  the  Colorado 
in  Grand  Canyon 

Material  for  Only  Crossing  Above  the  California 
Line  Has  to  Be  Packed  Down  Canyon  Trail 

AT  THE  bottom  of  the  Grand  Canyon  of  the  Colorado 
/\— nearly  5,000  ft.  below  the  rim  at  El  Tovar— the 
United  States  through  the  National  Park  Service  i.s 
now  building  a  suspension  bridge  across  the  Colorado 
River,  the  only  bridge  crossing  of  that  river  above 
Needles,  Cal.,  which  is  over  500  miles  below  where  the 
Grand  and  the  Green  join  to  form  the  Colorado.  The 
bridge  is  for  mule  trains  and  foot  passengers  and  is 
of  the  simplest  design,  not  only  because  of  the  light 
loading  but  also  because  all  of  the  material  and  con- 
struction equipment  have  to  be  packed  by  mule  trains 
down  the  narrow  and  steep  trails  of  the  canyon. 

Access  to  the  Grand  Canyon  is  confined  practically 
entirely  to  the  railroad  leading  up  from  Williams,  Ariz., 
which  reaches  the  south  rim  at  El  Tovar,  and  by  high- 
ways from  Williams  and  Flagstaff,  Ariz.  From  there 
tourists  may  be  sent  into  the  canyon  by  foot  or  on 
muleback  on  two  or  three  separate  trails.  The  north 
rim  of  the  canyon  has  heretofore  been  difficult  of 
access,  although  there  is  a  camp  opposite  El  Tovar  which 
is  reached  by  horseback  from  railroad  points  in  Utah 
many  miles  north.  This  north  rim  is  about  1,500  ft. 
higher  than  the  south  rim  and  presents  a  view  entirely 
different  from  what  is  usually  seen.  For  this  reason 
the  Park  Service,  which  has  only  recently  taken  over 
the  Grand  Canyon,  has  decided  to  build  the  bridge 
pcross  the  river  and  extend  the  trail  up  by  Angel  Creek 
on  the  north  side  of  the  canyon  to  the  north  rim,  thereby 
making  available  a  new  scenic  trip  for  tourists. 

The  site  selected  for  the  bridge  is  just  above  the 
mouth   of   Bright   Angel   Creek,   a   distance   perhaps   of 


SWIMMING  HORSES  ACROSS  COLORADO  RIVER 

9  or  10  miles  by  trail  from  Grand  Canyon  station  at 
El    Tovar.      It    is    a    narrow    rock   gorge    having   quite 
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PLAN  AND  ELEVATIO.M  OF  BRIGHT  ANGEL  SUSPENSION   BRIDGE  ACROSS  COLORADO  KIVER 

IN   GR.\XD  C.ANTON 
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precipitous  sides  about  400  ft.  apart.  There  is  located 
here  at  present  a  two-line  cable  which  has  been  used 
for  a  tramway  crossing.  The  trail  on  either  side  of 
the  river  at  present,  however,  is  not  easily  traveled 
nor  is  there  any  way  of  reaching  the  bridge  on  either 
side  except  by  the  excavation  of  a  new  trail  along  the 
rock  side  of  the  bluff.  The  floor  of  the  bridge  is  located 
at  a  height  about  13  ft.  above  the  highest  known  water 
and  60  ft.  above  normal  water. 

The  bridge  itself  is  a  wire  cable  suspension  bridge 
with  approximately  500  ft.  span  from  center  to  center 
of  bearings,  and  about  420  ft.  along  the  roadway.  It 
has  two  main  J-in.  plow-steel  cables,  placed  approxi- 
mately 10  ft.  apart,  anchored  about  80  ft.  above  the 
floor  level  on  the  sides  of  the  rock  canyon.  These 
cables  carry  the  wood  floor  by  2-in.  galvanized-steel 
cables  spaced  6  ft.  center  to  center,  through  the  medium 
of  spread  ircn  rods  4  ft.  deep. 

The  hangers  are  clamped  to  the  main  cables  by  bolted 
clamps,  shown  in  the  detail  herewith,  on  the  bottom 
bolt  of  which  the  hanger  cable  is  looped  with  a  clip 
and  half-hitch  connection  as  shown.  A  similar  loop 
at  the  bottom  of  the  hanger  carries  the  inverted 
V-shaped  2-in.  steel  rods  which  an  bent  at  th'j  bottom 
to  pass  through  the  wooden  floor  beams.  The  floor 
itself  is  composed  of  .3  x  5  in.  floor  heams  with  1  Mn. 
floor  plank  laid  longitudinally  fastened  to  the  beams 
with  30  d.  nails.     In  addition  the  floors  are  held  down 


at  the  ends  of  the  floor-beams  with  clamp  fastenings 
as  shown.  These  floor-beams  are  crossbraced  by  twisted 
No.  9  telephone  wire  as  transverse  X-bracing.  In  addi- 
tion the  bridge  is  stiffened  by  being  guyed  back  to  the 
rock  face  with  \-\w.  galvanized  steel  cables.  As  a  pro- 
tection for  the  passing  animals  and  pedestrians,  4  x 
8-in.  mesh  No.  13  hog  wire  7  ft.  high  is  attached  along 
the  sides  of  the  inverted  V  iron-rod  hangers. 

The  main  suspension  cables  are  5  in.  diameter  plow 
steel  extra  galvanized  special  span  wire,  having  a 
strength  of  approximately  90,000  lb.  The  two  anchor- 
ages are  designed  differently  on  account  of  the  differ- 
ence in  rock  condition  and  exigencies  of  construction. 
On  the  south  side,  from  which  the  construction  will  be 
started,  a  trough  is  excavated  out  of  the  rock  and  the 
cable  anchored  around  a  diagonal  anchor  post  made  up 
of  50  ft.  80  lb.  rail  concreted  4  ft.  into  the  rock  ba.se. 
Turnbuckles  are  provided  for  adjustment  between  this 
anchorage  and  the  bearing  which  is  formed  of  80-lb. 
old  rail  concreted  into  the  rock  up  to  the  road.  The 
cable  is  further  held  in  place  by  staples  grouted 
into  the  rock.  On  the  north  side  the  anchorage  is  a 
similar  diagonally  placed  rail,  but  the  cable  passes  over 
a  mound  of  rubble  masonry  with  the  bearings  made 
up  of  two  8()-lb.  rails  grouted  up  to  the  head.  At  this 
end  the  closed  sockets  form  a  fixed  anchorage. 

P^xpansion  in  the  floor  is  provided  at  either  end  by 
an  apron,  as  in  the  detail  shown  on  the  drawing,  with 
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an  extension  apron  reaching  out  from  the  concreted 
trail  which  runs  along  the  side  of  the  bluff. 

It  was  necessary  in  the  design  to  have  the  units  of 
such  size  and  weight  that  they  could  be  packed  by 
mules  on  the  trail.  The  main  cables  weigh  at  least 
700  or  800  lb.,  so  it  will  be  necessary  to  divide  them 
into  four  pairs  of  coils,  one  pair  being  placed  on  each 
of  the  four  mules  in  the  train  with  an  intervening 
length  of  cable  about  20  to  30  ft.  Each  mule  wiil  be 
in  charge  of  a  packer  and  the  intermediate  men  will 
in  addition  to  leading  the  mules  control  the  slack  of 
about  20  to  30  ft.  of  cable  so  that  they  can  successfully 
negotiate  the  switchback  in  the  trail.  There  will  be 
in  all  about  15  tons  of  material  to  take  down  to  the 
site,  which,  as  stated,  is  some 
10  miles  from  the  head  of  the 
trail.  About  150  lb.  per  ani- 
mal can  be  allowed,  which 
means  about  200  mule  trips. 
Pack  trains  go  down  with 
from  twelve  to  fourteen  head 
of  mules. 

The  packing  as  well  as  the 
material  for  the  concrete  will 
De  furnished  by  the  govern- 
ment. All  the  other  material 
and  the  work  itself  will  be  done 
by  the  Monarch  Engineering 
Co.,  of  Denver,  to  whom  a 
contract  has  been  awarded. 
The    bridge    is    designed    by 

George  C.  Goodwin  of  the  National  Park  Service,  and 
the  construction  will  be  supervised  by  D.  L.  Reaburn, 
who  is  superintendent  of  the  Grand  Canyon  National 
Park,  also  an  engineer  of  long  experience.  It  is  expected 
the  bridge  will  cost  in  the  neighborhood  of  $18,000  and 
will  be  in  service  before  the  end  of  1921  summer  season. 


Traffic  Regulations  Make  Broadway 
a  One- Way  Street 

IN  AN  EFFORT  to  expedite  the  movement  of  vehicles 
in  the  theater  zone  of  New  York  City  the  Police  De- 
partment, through  Dr.  John  A.  Harriss,  special  deputy 
commissioner  in  charge  of  traffic,  has  put  into  effect 
radical  traffic  regulations  which  make  Broadway  and 
other  streets  one-way  thoroughfares  from  7  p.m.  until 
midnight,  daily,  except  Sundays,  and  between  the  hours 
of  1  and  6  p.m.  on  Saturdays.  The  accompanying  map, 
on  which  the  principal  theaters  are  shown  by  cross- 
hatching,  indicates  by  means  of  arrows  the  direction 
which  traffic  hiust  take  between  the  hours  noted.     The 
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Highway  Humps  at  Railway  Crossings 

REDUCTION  of  accidents  by  providing  humps  in 
,.  highway  approaches  to  railway  crossings  at  grade 
is  contemplated  by  a  bill  which  will  be  introduced  this 
winter  in  the  Tennessee  Legislature.  The  proposed 
legislation,  which  has  been  initiated  by  the  Nashville, 
Chattanooga  &  St.  Louis  Ry.,  specifies  the  construction 
and  location;  includes  a  requirement  for  sign  posts, 
makes  unlawful  the  use  of  X-signs  for  other  purposes 
than  to  denote  railway  track;  and  places  the  obligation 


I'Sic/ewa/k  ■f/nish- 


QROSS-SECTIO^J  OF  PROPOSED  HUMP 

and  cost  of  hump  construction  on  the  state  and  county 
highway  departments.  A  concrete  hump  designed 
according  to  the  law  is  illustrated  by  the  sketch.  This 
hump  must  be  placed  between  50  and  100  ft.  from  the 
track  center  on  each  side  of  the  crossing  and  must 
extend  the  full  width  of  the  roadway.  The  time  limit 
for  the  construction  of  humps  is  90  days,  with  an  exten- 
sion, in  extreme  instance,  to  18  months.  The  hump 
design  illustrated  is  suggested  by  Hunter  McDonald, 
phief  engineer,  Nashville,  Chattanooga  &  St.  Louis  Ry. 


HOW  VEHICULAR  TRAFFIC   MOVES   IN  NEW  YORK  CITY'S   THEATER  ZONE 

DURING   EVENING   HOURS 

Theaters  are  indicated  by  cross-watching. 

new   regulation   became   effective   Jan.   5  of  this  year. 

Traffic  is  permitted  to  move  in  both  directions  on 
Broadway  north  of  57th  Street. 

Parking  of  vehicles  on  any  thoroughfare  included  in 
the  territory  bounded  by  59th  St.,  Sixth  Ave.,  37th  St. 
and  Eighth  Ave.,  inclusive,  is  prohibited. 

The  territory  contained  in  the  above  boundaries  is 
known  as  the  "east  theater  zone"  and  the  "west  theater 
zone,"  respectively,  Broadway  being  the  dividing  line. 

Vehicles  conveying  patrons  to  theaters  in  the  east 
zone  are  permitted  to  park  on  the  same  street  on  which 
a  theater  is  situated,  east  of  Sixth  Ave.  Those  convey- 
ing patrons  to  theaters  in  the  west  zone  are  permitted 
to  park  on  the  same  street  on  which  a  theater  is  situated, 
west  of  Eighth  Ave. 

Sight-seeing  vehicles  are  prohibited  from  standing 
on  any  thoroughfare  within  the  above  zones,  except  for 
the  purpose  of  loading  and  unloading  passengers,  and 
then  not  to  exceed  a  period  of  15  minutes.  Sight-seeing 
vehicles  are  prohibited  from  "cruising"  on  any  thor- 
oughfare within  the  theater  zones. 

The  foregoing  regulations  do  not  apply  to  the  follov\'- 
ing  vehicles :  United  States  mail,  police,  fire,  fire  patrol, 
bureau  of  buildings,  emergency  repair  of  public  sen'ice 
corporations,  ambulances,  military,  and  those  which  run 
only  on  rails  or  tracks. 


■Iron  curb  bar— 


Imports  and  Exports  During  1920 

According  to  a  recent  bulletin  issued  by  the  Bureau 
of  Foreign  and  Domestic  Commerce  the  exports  of  the 
United  States  in  the  calendar  year  1920  were  |8,228,- 
000,000,  an  increase  of  4  per  cent  over  those  of  1919 
and  three  and  one-third  times  the  exports  during  the 
calendar  year  1913.  Imports  in  1920  amounted  to  $5,- 
279,000,000  a  35  per  cent  increase  over  the  calendar 
vear  1919. 
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Proposed  Code  of  Ethics  for  Contractors 

Submitted  at  New  Orleans  Convention  for  Consideration  of  the  Members  of  the 
Associated  General  Contractors 


AT  THE  New  Orleans  convention  of  the  Associated 
iVGeneral  Contractors,  Jan.  25,  the  committee  on  ethics 
submitted  a  tentative  draft  of  a  code  of  ethics  or 
practice  for  criticism  of  the  members,  with  the  expecta- 
tion when  perfected  of  recommending  it  for  adoption 
by  the  association.  The  code  defines  certain  uyiprofes- 
sional  practices,  sets  up  certain  standards,  and  provides 
machinery  for  its  enforcement. 

The  tentative  draft  on  which  criticism  has  been 
invited,  is  as  follows: 

Article  I — Purpose 

The  purpose  of  the  code  is  to  define  briefly  the  rules  of 
professional  conduct  and  ethics  for  the  members  of  The 
Associated  General  Contractors  of  America. 

Article  II — Improper  Practice 
It    shall    be    considered    unprofessional    and    inconsistent 
with   honorable   and    dignified   bearing  for   any   member   of 
The  Associated  General  Contractors  of  America 

1.  To  act  for  his  clients  in  professional  matters  otherwise 
than  as  a  faithful  agent  or  tnistee,  or  to  accept  any 
remuneration  other  than  (a)  that  stipulated  in  the  contract 
or  (b)  his  customary  charges  for  similar  professional  serv- 
ices to  other  clients. 

2.  To  attempt  to  injure  falsely  or  maliciously,  directly 
or  indirectly,  the  professional  reputation,  prospects,  or 
business  of  another  general  contractor. 

4.  To  alter  a  prepared  bid  after  being  informed  of  the 
bid  of  a  competitor. 

4.  To  lend  his  name  to  any  questionable  enterprise. 

5.  To  engage  in  any  movement  which  is  obviously  con- 
trary to  law  or  public  welfare. 

6.  To  engage  in  undignified,  sensational  or  misleading 
advertising. 

7.  To  submit  bids  on  a  basis  other  than  that  requested 
unless  a  bid  on  the  basis  requested  is  submitted  for  com- 
parative or  other  purposes. 

8.  To  accept  a  contract  at  the  price  submitted  by  the 
lowest  but  disqualified  competitive  bidder. 

9.  To  seek  information  concerning  the  bid  of  a  com- 
petitor and  make  use  of  tho  knowledge  thus  obtained  for 
his  own  gain  or  for  the  competitor's  detriment. 

10.  To  collect  money  for  making  an  estimate,  where 
plans  for  securing  payment  for  estimating  are  in  force, 
without  the  knowledge  of  the  owner  or  his  representative. 

Article  III — Skill,  Integrity  and  Responsibility 
"Skill,  Integrity  and  Responsibility,"  our  slogan,  requires 

1.  That  in  all  their  relations,  our  members  shall  be 
guided  bv  the  hi  .chest  principles  of  honor. 

2.  That  the  dignity  of  the  construction  industry  be 
upheld  to  the  public  at  all  times  and  its  members  protected 
against  misrepresentation. 

3.  That  a  personal  helpfulness  and  fraternity  be  main- 
tained among  our  members  and  toward  the  pi-ofession 
generally. 

4.  That  sen.sationalism,  exaggeration  and  unwarranted 
statements   be   avoided   and   discouraged. 

5.  That  clients  be  frankly  advised  when  projects  are 
undertaken  which  our  members  from  former  experience 
have  found  to  be  unprofitable. 

fi.  Conservati.om  in  all  estimates,  reports,  testimony,  etc., 
especially  in  connection  with  the  promotion  of  business 
cnterpri.ses. 

7.  That  when  one  of  our  members  unflertakes  for  a 
client  work  in  connection  with  which  he  may  make  improve- 
ments, inventions,  plans,  designs  or  other  records,  he  .^hall 
preferably  enter  into  a  written  agreement  regarding  their 
ownership. 


S.  That  a  member  cannot  honorably  accept  remunera- 
tion, financial  or  otherwise,  from  more  than  one  interested 
party.    "No  man  can  serve  two  masters." 

9.  That  when  a  member  is  called  upon  to  decide  on  the 
use  of  inventions,  equipment,  methods,  etc.,  in  which  he 
has  a  financial  interest,  he  should  m-ike  his  status  in  the 
matter  clearly  understood  before  engagement. 

10.  That  credit  be  given  where  credit  is  due. 

11.  That  where  bids  are  requested  an  effort  should  be 
made  to  have  them  opened  publicly  at  a  specified  time  and 
place,  known  to  all  bidders. 

12.  That  bona  fide  bids  carefully  prepared  be  submitted 
whenever  solicited  or  the  reasons  for  the  inability  or 
unwillingness  to  comply  be  stated — frankness  in  these 
matters  will  establish  the  obviously  fair  principle  that  all 
solicited  bids  are  entitled  to  consideration  and  the  bid  thus 
solicited  which  is  most  favorable  to  the  owner  should  be 
accepted. 

13.  That  consistent  pressure  be  exerted  to  have  all 
bidders  notified  whenever  it  is  the  intention  to  request  bids 
for  the  same  or  part  of  the  same  work  from  both  sub- 
contractors and  general  contractors. 

14.  That  when  a  limited  number  of  general  contractors 
are  requested  to  bid,  the  names  of  those  invited  to  bid 
should  be  made  known  to  all  those  who  are  so  invited. 

15.  That  all  general  contractors  expose  without  fear  or 
favor  before  the  proper  tribunals,  corrupt  or  dishonest  con- 
duct in  the  profession  and  accept  without  hesitation  employ- 
ment against  a  member  who  has  wronged  his  client. 

16.  That  where  perjury  concerning  professional  matters 
is  indulged  in,  the  matter  be  publicly  brought  to  the  atten- 
tion of  the  prosecuting  authorities. 

17.  That  all  members  guard  the  association  against  the 
admission  to  its  membership  of  candidates  unfit  or  un- 
qualified because  deficient  in  either  moral  character  or 
professional  ability. 

18.  That  competitors  and  their  work  be  treated  with 
fairness  whenever  clients  discuss  them  with  general 
contractors. 

19.  That  all  work  be  so  creditably  performed  that  the 
seal  of  the  Association  will  continue  to  symbolize  the 
highest  professional  ideals. 

20.  That  when  any  member  is  charged  publicly  with 
using  questionable  methods,  he  should  voluntarily  present 
all  facts  to  the  Committee  on  Ethics. 

21.  That  the  honor  of  every  member  be  defended  when 
wrongfully  accused. 

22.  That  all  fraudulent  misrepresentations  be  exposed 
as  a  duty  to  the  public  and  the  profession. 

23.  That  work  shall  not  be  contracted  for  at  less  than 
cost  with  the  hope  or  intention  of  finding  enough  "extras" 
to  take  care  of  the  profit. 

24.  That  existing  agreements  between  general  contrac- 
tors and  labor,  architects,  engineers  or  others  be  respected 
whenever  work  is  done  in  the  locality  affected  by  said  agree- 
ments. Should  extenuating  circumstances  prevent  adher- 
ence to  these  agreements  the  general  contractor  should 
confer  with  the  general  contractors  who  are  parties  to  the 
local  agreements,  in  order  to  work  out  the  best  substitute 
or  else  he  should  publicly  announce  his  intention  to  dis- 
regard the  agreements,  and  give  his  reasons  for  so  doing. 

2.').  That  general  contractors  work  loyally  for  the  suc- 
cess of  measures  brought  forward  to  benefit  their  industry, 
regardless  of  their  immediate  interest  or  lack  of  interest  in 
such  measures. 

2fi.  That  the  public  welfare  be  promoted  at  all  times  »n<\ 
particularly  in  m.-itters  in  which  the  g^nernl  contractors' 
experience  qualify  them  to  act;  giving  freely  of  their  coun- 
sel and  support  and  holding  themselves  in  readiness  to 
assume  responsibilities  when  called  upon,  bearing  in  mind 
that  the   public   welfare   is   paramount  and   that   the  cus- 
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tomary  villification  practiced  by  those  who  have  been 
thwarted  in  controlling  such  matters  or  finding  berths  for 
henchmen  has  no  effect  upon  any  unbiased  mind. 

Article  IV — Owner  or  Client 
The  proper  relationship  of  the  general  contractor  to  the 
owner  (or  client)   requires: 

1.  That  no  contract  should  be  undertaken  which  the  con- 
tractor is  unable  economically  and  efficiently  to  complete. 

2.  That  the  owner  be  intelligently  advised  of  all  things 
which  may  promote  his  interests  in  the  successful  prosecu- 
tion of  the  project. 

3.  That  advice  should  not  be  given  to  owners  on  subjects 
concerning  which  the  general  contractor  is  not  qualified  to 
advise. 

4.  That  controversies  with  owners  concerning  compensa- 
tion are  to  be  avoided  so  far  as  shall  be  compatible  with 
self-respect  and  with  his  right  to  receive  his  contractual  or 
reasonable  compensation  for  his  services;  and  lawsuits  with 
ovmers  should  be  resorted  to  only  to  prevent  injustice, 
imposition  or  fraud. 

5.  That  members  keep  constantly  in  mind  that  the 
results  of  their  labor  are  permanent  assets,  having  a 
definite  economic  and  taxable  value,  in  contradistinction  to 
consumable  or  materialistic  products,  and  that  laxity  in 
execution  may  in  after  years  reflect  discredit  on  the 
profession. 

Article  V — Administration 

1.  Administration  of  this  code  of  ethics  shall  be  per- 
formed by  a  Committee  on  Ethics  consisting  of  five  mem- 
bers appointed  by  the  president  holding  ofl^ce  at  the  time 
of  the  adoption  of  the  code.  One  committee  member  shall 
be  appointed  for  five  years,  another  for  four  years,  another 
for  three  years,  another  for  two  years,  another  for  one 
year,  and  thereafter,  the  President  then  holding  office  shall 
appoint  one  member  annually  to  serve  for  five  years  and 
also  fill  such  vacancies  as  may  occur  for  an  unexpired 
term.  All  of  these  members  shall  be  over  forty  years  of 
age.  The  committee  shall  select  its  ovra  chairman.  The 
Committee  on  Ethics  shall  investigate  all  complaints  sub- 
mitted to  it  bearing  upon  the  professional  conduct  of  any 
member,  and  after  a  fair  opportunity  to  be  heard  has  been 
given  to  the  member  involved,  shall  report  its  findings  to  the 
executive  board,  whose  action  shall  be  final. 

2.  Discipline  for  violation  of  this  code  shall  be  deter- 
mined by  the  executive  board,  after  the  facts  have  been 
reported  by  the  Committee  on  Ethics. 

Or 
(The  following  paragraph  is  submitted  as  an  alternative.) 
2.  Upon  specific  complaint  made  by  or  through  one 
member  against  another,  of  violation  of  the  code  of  ethics, 
such  complaint  shall  be  referred  to  the  Committee  on 
Ethics,  which  shall  pi-omptly  give  the  complaint  full  and 
fair  investigation  in  such  manner  as  it  shall  deem  proper, 
save  that  the  accused  must  be  given  an  opportunity  to  be 
heard  in  his  own  defense.  The  findings  of  the  Committee 
on  Ethics  shall  be  transmitted  to  the  executive  board  for 
action.  If  the  accused  member  is  found  guilty  of  the 
charges  preferred  it  is  the  duty  of  the  executive  board  to 
discipline  him,  either  by  censure,  suspension  for  a  period 
not  to  exceed  one  year,  fine  not  to  exceed  Two  Hundred 
($200.00)  Dollars,  or  expulsion;  the  action  of  the  executive 
board  to  be  final  and  its  action  published  or  otherwise  to 
be  brought  officially  to  the  notice  of  all  members. 

Article  VI — Amendments 

Upon  thirty  (30)  days'  notice  stating  the  change  pro- 
posed, this  code  of  ethics  may  be  amended  by  a  two-thirds 
vote  of  the  entire  executive  board  or  by  a  majority  vote  of 
the  association  voting   in  convention  or  by  letter  ballot. 


Density  of  Road  Bridges  in  New  Jersey 

On  the  state  road  system  of  New  Jersey,  the  number 
of  miles  of  road  per  bridge  varies  from  -i  on  route  16  to 
8:1  on  route  14. 


A  Further  Study  in  the  Economics 
of  Garbage  Reduction 

Operations  at  Columbus  and  Washington  Compared 

— Outlay  for  More  Tankage  at  Washington 

Would  Pay  But  Not  for  Grease 

By  F.  S.  Besson 

Major,    Corps   of   Engineers.   U.    S.    A.,   Assistant   to    the    Engineer 
Commissioner   of   the    District   of    Columbia 

VALUABLE  -  deductions  may  be  drawn  from  the 
garbage  reduction  records  of  Columbus,  Ohio,  and 
Washington,  D.  C.  The  details  of  nine- years'  operation 
of  the  Columbus  works  were  given  in  an  article  by  James 
W.  Follin  in  Engineering  News-Record,  Nov.  18,  1920, 
p.  991.  Results  at  Washington  for  the  fiscal  year  1919- 
20  were  reviewed  by  the  present  writer  in  the  same 
journal  for  Dec.  2,  1920,  p.  1072.  This  article  will 
compare  some  of  the  Columbus  and  Washington  figures 
and  will  show  that  the  Washington  plant,  which  is  old 
and  not  up  to  date,  might  advantageously  be  made  to 
produce  more  revenue  from  tankage  but  that  under 
existing  conditions,  including  the  low  price  of  grease, 
the  installation  of  a  percolator  to  recover  additional 
grease  would  cost  more  for  capital,  coal  and  gasoline 
than  the  added  grease  would  be  worth. 

It  is  not  unusual  for  garbage  samples  to  show  75  per 
cent  moisture  content,  5  per  cent  ether  extract  and  a 
residue  of  20  per  cent.  Based  undoubtedly  on  such  tests 
are  those  reports  of  engineers  that  assume  a  production 
of  4i  per  cent  grease  and  20  per  cent  tankage  from  the 
reduction  of  city  garbage.  The  average  selling  prices 
shown  during  a  year  by  Columbus  and  Washington  are 
8.2  c.  per  pound  for  grease  and  $13.90  per  ton  for 
tankage.  Based  upon  a  production  of  4i  per  cent  grease 
and  20  per  cent  tankage  these  prices  would  give  $10.16 
as  the  value  of  a  ton  of  green  garbage.  Such  an  estimate 
of  the  value  of  a  ton  of  garbage  has  led  to  much  disap- 
pointment and  has  discredited  many  reduction  systems. 
Following  are  listed  for  comparison  the  important 
figures  relating  to  Columbus  and  Washington : 

COMPARISON  OF  THE  COLUMBUS  REDUCTION  PLANT  WITH  THAT 
OF  WASHINGTON,  D.  C. 

Columbus  Washington 

1.  Population 237,000  437.500 

2.  Tons  garbage  collected  per  year 18,126  52,800 

3.  Pounds  per  capita 153  241 

4.  .\verage  tons  reduced  pef  day  (year  of  313 

days)...: 58  169 

5.  .\verage  tons  reduced  per  day  (max.  month)  80  234 

6.  .\  verage  tons  reduced  per  day  (min.  month). .  42  136 

7.  Tons  grease  extracted 352  '927 

8    Per  cent  grease  extracted 1,942  1.76 

9.  Value  of  grease  per  100  lb «6  729  $9.7 

10.  Total  value  of  grease $47,372.00  $179,668.00 

1  I.  Tons  tankage  produced 1,558  3,048 

1 2.  Per  cent  tankage  produced 8.6  58 

1  3.   Value  of  tank.igc  per  ton $15.65  $12.11 

14.  Total  value  of  tankage $24,336  00  $36,922.00 

15.  Total  v»'ue  of  production $73,248  00  $216,590  00 

16.  Value  of  production  per  ton  of  garbage $4  05  $4   10 

17.  Tons  of  fuel  consumed  per  ton  of  garbage..  .                    0  378  0  091 

1 8.  Cost  of  one  ton  of  fuel $2  87  $6.64 

19.  Gallons   of  gasoline   consumed   per  ton   of 

garbage 1    647  No    percola- 
tion 

20.  Cost  of  labor  for  reduction $37,703  00  $95,000  00 

21.  Per  ton  cost  of  labor $2  08  $179 

22.  Total  cost  of  plant  operation $106,438  00  $176,100  00 

23.  Per  ton  cost  of  operation $5  87  $3  33 

24.  Plant  charges , $19,216  00  $13,000  00 

25.  Per  ton  plant  charges $1   06  $0  25 

26.  Total  reduction  cost : $125,654  00  $189,100  CO 

27.  Total  per  ton  reduction  cost $6  93  $3  58 

28.  Status  (receipts— costs) —$52,406  00  -(-$27,490  00 

29.  Per  ton  status — $2   89  +$0   52 

30.  Per  capita  status —$0.22  -(-$0  06 

Item  8  of  the  table  gives  a  grease  extraction  for  one 
city  of  1.942  per  cent  and  for  the  other  1.76  per  cent. 
Item  12  shows  tankage  percentages  of  8.6  and  5.8,  and 
the  per  ton  values  of  green  garbage  are  shown  by  item 
i6  to  be  $4.05  and  $4.10.  These  figures,  taken  from 
practical  operating  data,  are  far  from  the  theoretical 
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ones  of  4i  per  cent  grease,  20  per  cent  tankage  and 
$10.16  per  ton  value  of  green  garbage.  A  recovery  of 
$10.16  may  be  obtainable  but  its  economy  is  a  matter  of 
relative  expenditures  and  receipts.  For  instance,  it  may 
be  noted  from  item  17  that  Columbus  used  four  times  as 
much  coal  per  ton  of  garbage  as  did  Washington  and. 
in  addition,  used  1.647  gal  of  gasoline  solvent  per  ton 
of  garbage,  whereas  Washington  used  no  solvent.  As 
for  coal,  it  may  readily  be  seen  that  Columbus  with  a 
cost  of  $2.87  could  afford  to  expend  more  coal  in  an 
effort  to  increase  production  than  -;ould  Washington  with 
a  cost  of  $6.64  per  ton. 

The  salvage  from  Washington's  garbage  of  but  5.8 
per  cent  tankage  and  1.76  per  cent  grease  is  very  low. 
With  the  assistance  of  Mr.  Hacker,  supervisor  of  city 
refuse,  and  Mr.  Crane,  superintendent  of  the  Reduction 
Plant,  a  study  has  been  made  as  to  possible  increases  in 
these  items.  It  is  estimated  that  a  mill  for  grinding 
tailings  and  that  settling  basins  for  recovering  sediment 
in  tank  water  would  increase  the  tankage  to  about  11 
per  cent  of  the  amount  of  green  garbage;  of  which 
increase  about  two-thirds  would  be  due  to  grinding  and 
one-thii-d  to  recovery  of  the  sediment.  The  value,  how- 
ever, of  the  sediment  is  several  times  that  of  ground 
tankage  and  the  average  value  would  be  increased  from 
about  $12  to  $14  per  ton,  so  that  on  a  basis  of  52.800 
tons  of  garbage  there  would  be  produced  5,808  tons  of 
tankage  worth  $81,312.  No  increase  in  labor  cost  would 
be  entailed,  as  at  present  considerable  labor  is  required 
to  get  rid  of  the  tailings  which  are  now  wasted.  The 
cost  of  the  equipment  required  for  grinding  tankage  and 
recovering  the  stick  would  be  as  follows : 


I — 9-ft.  diaiu.  dry  pan  mill  ir 
I — lOO-hp.  engine  for  driving  i 
Necc-i<arj'  ^^hafting.  bearings, 

Buildiog  for  mill 

Magnetic  separator 

.Settling  basins  for  recovering  the  stick 


tailed 

lill,  dryer  and  conveyors 
onveyors,  belting,  etc. . 


Total $23,000 

The  cost  of  operation  would  be  as  follows: 


6  per  cent  intere-^t  on  S2?,000 

10  per  cent  depreciation  o;i  $23,000. 

750  tons  coal  at  $9 

General  supplies 


$1,380 
2.300 
6,750 
3,600 


Increase  in  receipts  from  tankage: 

$81,312  —  $36,922  (present  receipts)  . 
I'^xpensca  as  above 


Profit  from  mill  and  stick . 


It  thus  appears  that  an  investment  for  increasing 
tankage  as  described  would  be  one  of  the  best  that  couH 
lie  made.  The  u.se  of  evaporating  pans  would  recover  a 
much  higher  percentage  of  stick  from  the  tank  water 
'han  can  be  obtained  by  the  use  of  settling  basins  but 
he  value  of  the  fuel  used  would  exceed  that  of  the 
product  obtained. 

An  essential  difference  in  the  (^olumbu.s  and  Wa.sh- 
ington  plants  lies  in  the  fact  that  the  former  percolates 
Its  press  cake;  that  is,  uses  gasoline  as  a  solvent  in 
order  to  extract  a  maximum  of  grease,  while  the  latter 
makes  no  use  of  solvent.  At  today's  writing,  with  coal 
in  the  District  of  Columbia  above  $10  per  ton,  gasoline 
above  25  c.  per  gallon,  and  grease  selling  for  less  tha:i 
3  c.  a  pound,  it  is  manifest  that  much  discretion  must 
be  exercised  in  any  attempt  to  increase  production. 
However,  it  should  be  realized  that  less  than  3  c.  per 
pound  for  grease  is  an  abnormally  lov/  figure.  In  the 
long  run  there  is  a  rather  definite  relationship  between 
commodity  prices.    With  labor  wages  as  at  present,  coal 


estimated  at  $9  per  ton,  and  gasoline  at  25  c.  per  gallon, 
7  c.  per  pound  is  a  conservative  value  to  place  on  grease. 
The  installation  and  operation  of  a  percolation  plant 
may  accordingly  be  estimated  as  follows: 


Equipment: 

2  Percolators,  approx.  9  ft.  diam.  x  19  ft.  long,  installed 

I  Direct  heat  dryer.  4  ft..  9  in.  diam.  x  32  ft.  long,  installed.    . 

1  Stoker  for  dryer  furnace,  installed 

2  Gasoline  -storage  tanks,  installed 

2  Condensers.  4!  x  8  x  38  ft.,  installed 

2  Vaporizing  and  treating  tanks,  6  x  26  ft.,  installed 

1  Gasoline  separating  tank,  6  x  20  ft.,  installed 

2  Grease  storage  tanks,  10  x  20  ft.,  installed 

3  — 150-hp.  return  tubular  boilers,  installed 

3  Stokers  for  above  boilers,  installed 

1  Engine  for  driving  percolator,  dryer,  conveyors,  etc 

3  Pumps  for  gasoline,  treating  and'grease,  installed 

•Shafting,  piping,  valves,  conveyors,  belting,  pulleys,  hangers,  etc. 

I  Tankage,  storage  bin 

Percolator  building 

Dryer  building 

Boiler  house 

Coal  unloading  equipment . 
•Sundries 

Total  equipment 


.abor.  operation; 
1  Foreman  percolating  plant . 

1  Fireman  boiler  house 

2  Fireman  boiler  hou.se  (uiglit 
I  Firenian  dry  house 

1  Engineer 

8  Skilled  laborers. 

Total  labor 

iupplies: 

4.840  ton.--  coal  at  $9  per  ton,  deliveretl. 

79,200  gal.  gasoline  at  $0.25 

Miscellaneous 


Total  supplies 

(.Operating  account: 

Interest  on  inve.stment — 5  per  cent  ou  $125,000 

Depreciation.  10  per  cent  on  $125,000 

Laoor 

Supplies 

Total  expeu^e^ 

Iteceipts,  1  per  cent  greas 


$16,000 
10,000 
2,000 
1,600 
4,000 
2,000 
1.000 
2,400 
15,000 
6,000 
5,000 
2,000 
10,000 
5.000 
15,000 
10,000 
7,000 
5,000 
6,000 

$125,000 

$1,450 
1,650 
2,600 
1.450 
1,650 

10.400 

$19,200 

$43,560 
19.800 
15,000 


$6,250 
12.500 
I". 200 
78.360 

(116.310 
73.920 


(528tom1  at  $140 

Loss  on  operation  of  percolating  plant. *  $42.59 

The  remarkable  point  to  be  noted  in  the  above 
estimate  is  that,  not  considering  the  plant  and  equip- 
ment necessary  for  percolation  nor  the  labor  necessary 
for  working  out  the  grease,  it  is  shown  that  the  value 
of  the  supplies  used  exceeds  that  of  the  grease  obtained. 
Furthermore,  the  supplies  used  consist  mostly  of  coal 
and  gasoline,  two  items  of  much  importance  today.  It 
is  obviou.sly  poor  policy  to  exchange  coal  and  gasoline  for 
an  equivalent  value  of  grease  for  which,  at  the  best,  it 
is  difficult  to  obtain  a  market. 

A  prime  essential  in  the  disposal  of  the  garbage  of  a 
municipality  is  to  give  satisfactory  service  to  the  citi- 
zens. Probable  profits  from  by-products  of  the  disposal, 
while  commanding  regard,  should  be  of  secondary  con- 
sideration. Entirely  satisfactory  results  can  be  obtained 
only  when  it  is  realized  fully  by  the  public  that  getting 
rid  of  the  garbage  of  a  city  is  a  function  in  a  class  with 
the  disposal  of  its  sewage.  If  this  had  been  realized 
.vears  ago,  the  history  of  the  garbage  disposal  in  the 
fir.st  cities  of  the  land  would  have  shown  fewer  failures 
and  less  disappointment. 


Machine  Tamped  Base  for  Brick  Pavement 

A  machine  tamped  hasn  is  iTquircd  for  moiiolilhir 
brick  pavement  by  the  1921  specifications  of  the  Kansas 
Highway  Commission.  At  least  tliiee  trips  of  the 
tamping  machine  are  roquirrd  and  it  is  specified  that 
the  tamped  surface  "sh;ill  show  suOicient  surplus  ot 
mortar  to  produce  adherence  between  the  bottom  surface 
of  the  brick  and  the  concrete  ba.se."  The  bricks  are  laid 
directly  on  the  tamped  ha.se.  Experiment  last  year 
with  this  type  of  construction  was  de.scribed  in  Kiu/'- 
neering  News-Record  Jan.  6,  1921,  p.  27. 
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Concrete  Oil  Reservoir  with  Flat-Slab  Roof  and  Floor 

In  Order  to  Insure  Strength  and  Tightness  Concrete  for  Tanks  at  Three  Rivers,  Que.,  Is  Mixed  by  Weight 

— Special  Joints  for  Expansion 


By  EUGENE  E.  HALMOS 

Brinckerhoff    &    Douglas, 
.V   York  City 


ONE  of  the  largest  reinforced-concrete  underground 
fuel-oil  reservoirs  in  existence  was  built  at  Three 
Rivers,  Que.,  last  summer  for  the  St.  Maurice  Lumber 
Co.  The  structure  is  approximately  rectangular  in  plan 
with  girderless  roof  slabs  supported  on  columns  resting 
on  a  similarly  designed  floor  slab  and  with  sides  rein- 
forced to  resist  earth  pressure  from  without  and  oil 
within.  The  connections  of  the  walls  to  roof  and  slab 
were  detailed  so  as  to  take  care  of  movements  due  to 
temperature  or  to  filling  and  unfilling.  A  special  feature 
in  construction  was  the  proportioning  of  the  concrete  by 
weight  in  a  semi-automatic  device  in  order  to  insure 
a  uniformly  strong  concrete. 

The  plant  is  located  between  the  St.  Maurice  and  St. 
Lawrence  Rivers  near  their  junction,  on  a  peninsula 
forming  a  plateau  about  45  ft.  above  low  water,  having 
a  rather  steep  slope  toward  the  St.  Maurice  River,  and 
a  gentler  slope  toward  the  St.  Lawrence.  The  whole 
peninsula  is  of  alluvial  sand  peculiar  to  the  rolling 
country  adjacent  to  the  north  shore  of  the  St.  Lawrenca 
River.  This  sand  hill  was  excavated  to  receive  the  oil 
reservoir  here  described. 

The  reservoir  has  a  capacity  of  about  160,000  bbl. 
and  is  intended  to  store  fuel  for  use  in  the  operation 
of  the  company's  new  paper  mill  which  is  now  under 
construction.  The  tankers  land  at  the  company's  dock 
about  400  ft.  from  the  reservoir  into  which  the  oil  is 
pumped  by  the  ship's  pumps  through  a  12-in.  pipe  at  a 
temperature  of  from  120  deg.  to  150  deg.  F.  depending 
on  the  season  of  the  year.  The  boilers  of  the  paper  mill 
will  be  supplied  with  fuel  from  a  service  tank  into  which 
the  oil  stored  in  the  reservoir  will  be  pumped  at  the  rate 
needed. 


The  main  plan  herewith  shows  the  general  plan  of  the 
reserV'Oir,  which  consists  of  two  sets  of  twin  tanks  and 
a  centrally  located  pump  house.  One  oil  sump  and  one 
water  sump  are  provided  for  each  set  of  tanks.     These 
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DETAILS  OF  FLOOR,   ROOF  AND   COLUMN  AND  WALL 
CONNECTIONS 

sumps  are  supplied  with  the  necessary  piping  and  valves 
to  permit  both  oil  and  residual  water  to  be  pumped  from 
each  tank,  independently. 
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Section   A-A 


GENER.\L  LAYOUT  OF  OIL  RESERVOIR  XT  THREE  RIVERS,   QUE. 


February  10,  1921 


ENGINEERING     NEWS-RECORD 


261 


Fi//  vYi'rh  hp-h  m/ntvax 


■Consfruci'/orr  Joint 
on  S+op  at  BcrH-om   of  Wall 


Floor  lei^e/ 


Consfrucf/on  JoirrF' 


Oil  &H5p  ort-  Cor\struc+ion  Joinrt 

DETAILS    OF   OIL,   STOPS 

It  will  be  noted  that  the  structure  is  comparatively 
shallow  and  consequently  has  a  large  superficial  area; 
also,  that  the  floor  along  the  east  wall  is  built  on  a 
slope  of  1  on  \\,  and  that,  while  tanks  C  and  D  are 
rectangular  in  plan,  tanks  A  and  B  are  trapezoidal. 
These  features  were  adopted  after  a  study  made  with  a 
view  to  produce  the  required  capacity  with  the  least 
expense  and  with  due  regard  to  conditions  determined 
by  the  elevation  of  the  ground  water,  by  the  limits  of 
the  company's  property  and  by  the  necessity  of  harmon- 
izing the  reservoir  layout  with  the  present  and  proposed 
other  structures  of  the  plant. 

The  roof  of  the  tanks  is  of  the  two-way  drop  panel 
flat-slab  type  and  it  is  supported  on  square  columns,  the 
span  being  generally  16  ft.  The  roof  is  designed  for  a 
total  load  of  400  lb.  per  square  foot,  including  the 
weight  of  the  insulating  earth  fill  and  of  a  possible  snow 
cover  of  6  or  7  ft.  The  floor  is  practically  an  inverted 
replica  of  the  roof  except  as  to  the  omission  of  the  drop 
panel;  moreover,  a  slight  slope  is  given  to  the  floor 
toward  the  water  sump  for  drainage,  and  that  part  near 
the  east  wall  is  constructed  with  an  inclination  1  on  IJ 
as  already  mentioned. 

The  walls  are  treated  as  slabs  hinged  on  the  top  and 
the  bottom  and  are  reinforced  for  the  most  unfavorable 
conditions  of  loading.  They  are  placed  in  grooves 
formed  in  the  floor  slab  permitting  of  a  slight  angular 
displacement  which  is  expected  to  occur  under  the 
influence  of  the  loads  and  the  temperature  variations. 
The  top  of  the  walls  is  tied  to  the  roof  by  reinforcing 
bars.  It  will  be  noted  that  the  walls  are  reinforced  on 
both  faces.  This,  of  course,  must  be  so  at  the  interior 
walls  which  may  receive  unbalanced  load  from  either 
side.  At  the  exterior  walls,  the  reinforcement  on  the 
inner  face  takes  care  of  the  active  earth  pressure  when 
the  tank  is  empty.  When  the  tank  is  full  with  oil.  the 
oil  pressure  on  the  inside  is  about  twice  as  large  as  the 
active  earth  pressure  on  the  outside.  It  was  found  by 
a  close  analysis  that  the  elastic  deformation  of  ihe  wall 
under  this  load  will  not  produce  enough  passive  resist- 
ance in  the  surrounding  fill  to  counterbalance  the  sur- 
pressure  of  the  oil,  and  the  outside  face  of  the  walls  was 
correspondingly   reinforced.     A   specially   designed   oil 


stop  prevents  leakage  at  the  junction  of  the  walls  and 
the  floor  slab.  Typical  details  are  shown  in  the  accom- 
panying drawings. 

No  expansion  joints  were  provided  in  any  part  of  the 
roof  and  floor  slabs  nor  in  the  walls,  all  structural  parts 
being  properly  reinforced  to  safely  take  the  stresses 
induced  by  the  expected  considerable  temperature 
changes.  Construction  joints  were  made  along  lines  of 
zero  shear,  and  oilstops,  similar  to  those  at  the  bottom 
of  the  walls,  were  placed  across  these  joints.  The  only 
expansion  joint  in  the  whole  structure  is  at  the  pump 
house,  the  brick  superstructure  of  which  would  seriously 
suflfer  due  to  the  movement  of  the  reservoir  walls,  upon 
the  coping  of  which  the  house  is  built.  This  joint  is 
formed  in  the  following  manner  and  is  shown  in  one.of 
the  drawings.  The  coping  under  the  south  wall  of  the 
pump  house  is  integral  with  the  resei-voir  wall,  while 
the  coping  under  the  north  wall  lies  on  a  horizontal 
sliding  joint.  This  latter  coping  is  properly  reinforced 
and  rigidly  connected  by  means  of  struts  to  the  opposite 
solid  coping.  The  cross  walls  under  the  east  and  west 
walls  of  the  pump  house  can  slide  in  vertical  grooves 
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provided  on  the  face  of  the  south 
wall  of  tank  B.  It  can  be  seen 
that  through  this  arrangement 
both  .sets  of  tanks  may  expand 
or  contract  without  afl^ecting  the 
pump-house  superstructure. 
By  far  the  most  important  problem  in  the  construc- 
tion of  the  reservoir  was  properly  to  determine  the 
concrete  mix  with  the  given  aggregates.  It  was  man- 
datory to  use  a  minimum  amount  of  cement,  and  to 
produce  an  oil-proof,  non-porous  concrete  of  high  com- 
pressive strength,  unaffected  by  a  possible  temperature 
variation  of  perhaps  100  deg.  F.  Additional  importance 
to  this  matter  was  given  by  the  requirement  that  each 
lank  was  expected  to  take  oil  not  later  than  four  weeks 
after  its  completion.  A  careful  study  of  all  conditions 
led  to  specifying  a  concrete  having  compressive  strength 
of  3,000  lb.  per  scjuare  inch  in  twenty-eight  days. 

Nathan  C.  Johnson,  of  New  York,  was  asked  to 
advise  on  the  subject  of  proper  rtiix.  He  reported  that 
the  sand  and  the  ballast  available  were  clean  and  of 
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plant  for  weighin', 

aggrki;atk; 


excellent  quality  but  difficult  of  combination.  The  stone 
was  coarse  trap,  only  a  small  percentage  of  which  would 
pass  a  IJ-in.  ring,  with  sizes  up  to  4  in.  occurring  in 
patches.  The  sand,  which  was  obtained  from  the  excava- 
tion of  the  site,  was  very  fine  and  of  substantially  two 
size  grains,  32  per  cent  passing  through  No.  65  sieve  and 
95  per  cent  through  No.  20  sieve.  It  was  found  that 
the  surface  area  of  the  sand  was  3,200  sq.ft.  per  100  lb. 
weight.  The  volume  of  the  sand  varied  considerably 
with    varying    moisture    content    and    thus    led    to   the 


decision  of  proportioning  the  aggregates  by  weight. 
A  1-cu.yd.  batch  consisted  of  3  bags  cement,  sand  weigh- 
ing 5.04  bags  and  stone  weighing  10.85  bags  of  cement ; 
expressed  in  volume,  the  mix  was  substantially  1 :  1  i :  3. 
Considering  the  specified  requirements  and  the  character 
of  the  aggregate,  a  water  ratio  of  0.6  was  recommended 
by  Mr.  Johnson.  This  mixture  worked  well  and  gave 
practically  a  full  h  cu.yd.  yield. 

The  concreting  plant  consisted  of  two  batch  mixers. 
one  electrically  and  one  -steam  operated,  placed  on  a 
platform  midway  between  the  two  sets  of  tanks,  on  the 
east  side  of  the  excavated  slope  and  about  6  ft.  above 
the  elevation  of  the  roof.  The  mix  was  then  carried 
in  chutes  to  the  proper  elevation  for  distribution  by 
means  of  hand  carts.  The  stone  and  sand  bins  were 
located  behind  the  mixers. 

Counterbalanced  weighilng  hoppers  were  provided 
under  the  sand  and  stone  bin  gates  and  by  means  of  these 
the  side  loader  slips  were  charged  with  definite  and 
unvarying  quantities  of  the  aggregate.  With  a  fixed 
and  constant  quantity  of  cement,  sand,  stone  and  water 
entering  into  each  batch,  the  consistency  chosen  became 
automatically  duplicated  throughout  all  the  batches 
from  both  mixers.  With  careful  placing,  this  certainly 
found  reflection  in  smooth  castings,  free  from  laitance 
or  honey  comb,  giving  each  section  as  poured  a  true 
tightness  and  a  true  monolithic  character  not  often 
found. 

Furthermore,  since  the  composition  and  character  of 
the  concrete  was  thus  m?.Je  dependable,  forms  could 
safely  be  pulled  at  a  definite  and  predetermined  time  and 
earlier  than  customary  procedures  would  make  permis- 
sible. 

Samples  made  in  the  field,  when  tested  in  the  labora- 
tory, showed  a  compressive  strength   of  2,960   lb.  per 
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square  inch  in  28  days.  To  test  the  oil  proofing  quality 
of  the  concrete,  a  test  box,  3  ft.  cube,  with  side  walls 
9  in.  thick,  was  poured  on  the  first  day  of  making  con- 
crete. This  box,  30  days  after  pouring,  was  filled  with 
oil  and  subjected  for  five  days  to  a  pressure  equivalent 
to  27  ft.  head  or  50  per  cent  more  than  that  possible 
in  the  reservoir.  After  the  box  was  broken  up,  it 
showed  no  appreciable  trace  of  permeation,  so  that  the 
originally  contemplated  coating  of  the  inside  of  the 
tanks  with  sodium  silicate  was  abandoned  as  unneces- 
sary. 

Special  Forms  Used 

On  account  of  the  short  time  available  for  the  con- 
struction of  the  reservoir  it  was  necessary  to  have  the 
wall  and  roof  forms  ready  in  advance  and  of  such 
design  that  they  would  be  easily  stripped  and  re-erected. 
A  drawing  herewith  shows  typical  details  of  the  forms 
indicating  the  method  of  sectional  division  and  ths 
connections  used.  The  wales  and  joists  were  calculated 
with  due  regard  to  the  progress  of  the  predetermined 
daily  work.  No  failure  of  forms  of  any  sort  occurred 
throughout  the  whole  job. 

Difficulty  was  expected  at  the  concreting  of  the  slop- 
ing tank  bottoms  along  the  east  wall.  It  was  feared  that 
the  rather  loose  sand  subsoil  would  be  dislocated  during 
the  placing  of  the  concrete  and  make  a  poor  job.  To 
avoid  this  possibility,  a  mat  of  i-in.  wire  mesh  was 
placed  on  the  slope  and  plastered  with  cement  mortar. 
In  this  way  a  solid  bottom  was  created  and  the  slope 
could  be  poured  without  reducing  the  quality  of  the 
work  at  these  places. 

The  reservoir  was  designed  by  the  engineering  staff 
of  the  International  Paper  Company,  A.  H.  White,  chief 
engineer,  and  the  plans  were  reported  upon  by  Parsons, 
Klapp,  BrinckerhofF  &  Douglas,  consulting  engineers. 
The  contract  was  awarded  to  the  Parklap  Construction 
Corporation,  of  New  York,  the  construction  organiza- 
tion of  the  consulting  engineers.  Work  was  executed 
under  the  direction  of  W.  J.  Douglas,  president  of  the 
Parklap  Construction  Corporation.  E.  A.  Little  had 
charge  in  the  field,  F.  A.  Morgan  assisting.  The  writer 
had  charge  of  matters  pertaining  to  the  design  and  of 
the  general  supervision  of  the  work.  The  contract  was 
awarded  on  July  17,  1920,  and  tank  D  was  filled  on 
Oct.  4,  1920. 


Curves  of  10  Degrees  Reduced  to  I'/j  Degrees 

Realignment  which  substituted  one  long  curve  of  1\ 
deg.  for  a  series  of  sharp  curves  at  the  lower  end  of  a 
four-mile  tangent  on  a  grade  of  1.4  per  cent  has  materi- 
ally reduced  maintenance  expenses  at  this  point,  which 
is  on  the  Southern  Pacific  Ry.  between  Chamiso  and 
Benson,  Arizona.  In  the  original  location  across  the 
San  Pedro  valley,  curves  were  used  freely  to  avoid 
heavy  cuts  and  fills  in  a  dry  sandy  clay  which  is  sub- 
jected to  rapid  erosion  by  the  heavy  rains.  In  a  stretch 
of  1.3  miles  of  line  there  were  four  curves  of  10  deg., 
one  of  6  deg.  and  one  of  2  J.  deg.  compounded  to  9  deg., 
the  total  curvature  amounting  to  388  deg.  22  min.  There 
were  also  three  pile  trestles  with  a  total  length  of  32 
ft.  In  the  new  location  the  total  curvature  is  only  139 
deg.  47  min.  About  123,000  cu.yd.  of  grading  were  re- 
quired for  the  relocation,  two  concrete  arch  culverts  and 
some  concrete  pipe  culverts. 


Replacing  Concrete  Slabs  at  Joints 

IMPERFECT,  heaved,  sheared  or  crushed  slabs  at 
joints  in  concrete  pavement  are  successfully  repaired 
in  Pennsylvania  by  the  methods  indicated  by  the  three 
accompanying  sketches.  (1)  Heaving  or  riding  of  the 
slab  due  to  improper  placing  of  the  bituminous  joint 
filler  is  repaired,  when  A  does  not  exceed  2  in.,  by  cut- 
ting out  the  joint  with  a  cold  chisel  and  refilling  the 
opening  with  joint  filler  and  coarse  sand  or  ii-in.  stone. 
(2)  Concrete  crushed  or  sheared  because  of  the  use  of 
short   or   narrow   bituminous    strips   of   joint   filler,    is 
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JIETHODS  OF  REPLACING  CONCRETE  PAVEMENT 

repaired  by  cutting  out  the  damaged  part  not  exceeding 
3  ft.,  constructing  a  sub-base  slab  and  refilling  the  cut- 
out portion  with  concrete  reinforced.  (3)  When  the 
crushed  or  sheared  section  involves  the  replacement  of 
more  than  18  in.  of  each  adjacent  slab  or  wherever  the 
pavement  slab  is  cracked  within  5  or  6  ft.  of  a  high, 
heaved  or  imperfect  joint,  the  section  between  cracks  is 
removed,  the  slabs  chiselled  carefully  and  the  section 
entirely  replaced  with  new  concrete.  The  standard  slab 
is  used  in  the  replacement  and  is  reinforced  with  round 
rods  spaced  on  12-in.  centers. 


Panama  Canal  Traffic  Highest  in  1920 

TRAFFIC  through  the  Panama  Canal  during  1920 
reached  a  new  high  record.  The  commercial  ships 
numbered  2,814,  as  compared  with  2,478  during  the  fiscal 
year  ending  June  30,  1920,  and  2,134  during  the 
calendar  year  1919.  The  gain  was  13.56  per  cent  in 
ships  over  the  fiscal  year  1920  and  31.87  per  cent  over 
the  calendar  year  1919.  The  net  tonnage  of  the  com- 
mercial vessels  in  the  calendar  year  1920  aggregated 
10,378,265  tons  as  compared  with  8,546,044  net  tons  in 
the  fiscal  year  1920  and  6,919,149  net  tons  in  the 
calendar  year  1919.  The  gain  was  21-44  per  cent,  over 
the  fl.scal  year;  and  50  per  cent  over  the  calendar 
year  1919.  The  tolls  levied  during  the  year  aggregated 
$10,295,329.96,  as  compared  with  $8,513,933.15  in  the 
fiscal  year  ended  June  30.  1920,  and  $6,992,218.39  in 
the  calendar  year  1919.  This  was  a  gain  of  20.92  per 
cent  over  the  fi.scal  year  1920  and  47.24  per  cent  over 
the  calendar  year  1919.  The  cargo  carried  by  commer- 
cial ves.sels  aggregated  11.236,119  long  tons.  The  cargo 
in  the  fiscal  year  1920  was  9,374,499  tons,  and  in  the 
calendar  year  1919  it  was  7.468.167  tons.  The  gain  was 
19.86  per  cent  over  the  fiscal  year  1920,  and  50.47  per 
cent  over  the  calendar  year  1919. 
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Pier  of  Dayton  Arch  Bridge  Split 
and  Listed 

INVESTIGATIONS  of  the  failure  of  the  Third  St. 
concrete  arch  bridge  over  the  Miami  River  in  Dayton, 
Ohio,  have  not  yet  brought  to  light  the  cause  of  the 
failure.  As  reported  in  our  news  pages  of  Jan.  27, 
p.  187,  the  failure  of  the  bridge  occurred  abruptly,  two 
automobiles  and  a  pedestrian  being  thrown  into  the 
river.  The  vehicles  may  be  seen  in  the  view  Fig.  2 
herewith,  which  shows  the  condition  of  the  up-stream  or 
north  end  cf  the  pier  supporting  the  two  spans  involved 
in   the  failure,  as  is  more  generally  shown  in   Fig.   1. 


crete  Steel  Engineering  Co.,  who  designed  the  bridge 
and  followed  its  construction  closely.  During  the 
sixteen  years  of  service  of  the  bridge  (it  was  built  in 
1904-1905)  no  weakness  or  trouble  has  developed,  and 
the  structure  went  through  the  catastrophal  flood  of 
1913  without  apparent  injury,  although  its  arches  were 
flowing  full  and  under  head. 

Channel  improvement  carried  on  by  the  Miami  Con- 
servancy District  during  the  past  two  years  has  involved 
some  widening' and  deepening  of  the  river.  However, 
Charles  H.  Paul,  assistant  chief  engineer,  advises  us 
that  no  e.Kcavation  has  been  made  within  4.5  ft.  of  the 
pier  in   question,  and   no  e.xcavation   under  the  bridge 


FIG.    1.      A^TIECKED  ARCHES  OF  THIRD   ST.    BRIDGE   OVER  MI.\1II   RIVER,  DAYTOX.  OHIO 


The  suddenness  of  the  arch  failure  indicates  that  the 
failure  of  the  pier  below  preceded,  and  subjected  the 
arches  above  to  excessive  stress.  The  piers  of  this 
bridge  are  founded  on  gravel  about  9  ft.  below  original 
river  bottom,  according  to  William  Mueser  of  the  Con- 
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within  the  limits  of  the  two  spans  which  failed.  Sound- 
ings show  depths  ranging  from  below  712  to  714  in  the 
channel,  one  span  west,  pier  bottom  being  713.13. 

The  pier  between  the  two  arches  that  failed  is  split 
vertically  a  little  upstream  of  the  longitudinal  center 
line  of  the  bridge,  and  the  up- 
stream portion  has  moved 
about  a  foot  up-stream  and 
has  listed  to  the  north  and 
west.  The  arches,  of  the 
Melan  t\T)e,  show  a  separation 
tending  to  follow  longitudinal 
vertical  planes,  possibly  con- 
struction joints.  A  large  part 
of  the  face  of  one  arch  is 
formed  by  one  of  the  reinforc- 
ing frames  embedded  in  the 
concrete.  The  indications 
from  the  position  of  the  pier 
and  the  wreckage  is  that  the 
easterly  arch  failed  in  tension 
and  dropped,  while  the  west- 
erly arch  was  crushed,  when 
the  pier  broke  in  two  and 
listed  to  the  west.  There  is 
nothing  to  indicate  how  long 
a  dangei-ous  condition  existed. 
Harrington,  Howard  and 
Ash  of  Kansas  City  are  con- 
ducting an  investigation  of 
the  bridge  for  the  citj'. 
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Inadequate  Organization  Policy 
Causes  Hirst's  Resignation 

state  Highway  Engineer  of  Wisconsin  Unwilling  to 

Shoulder  Heavy  Responsibility  with 

Underpaid  Staff 

AS  ANNOUNCED  m  the  news  section  of  this  issve, 
^A.  R.  Hirst,  state  highway  engineer  of  Wisconsin, 
has  tendered  his  resignation  to  take  effect  not  later  than 
Dec.  31  of  this  year  and  has  issued  to  the  people  of 
Wisconsin  a  statement  setting  forth  the  reason  for  his 
action.  It  is,  in  bi-ief,  that  he  is  not  willing  longer  to 
assume  the  heavy  responsibility  of  state  highway  engi- 
neer with  the  inadequate  organization  alUnved  under  the 
narroiv  policy  characteristic  of  public  service  in  this 
country. 

Mr.  Hirst's  statement,  in  full,  follows: 
"""r^HE  filing-  of  my  resignation  as  state  highway  engi- 
X  neer,  effective  not  later  than  Dec.  31  of  this  year, 
or  earlier,  at  the  pleasure  of  the  State  Highway  Com- 
mission, has  occasioned  considerable  comment  and  some 
speculation  as  to  my  reasons  for  taking  the  step, 
especially  in  view  of  the  fact  that  the  present  salary 
attached  to  the  position,  $7,500  per  annum,  is  one  of  the 
largest  paid  in  the  state  service.  It  is  only  fair  to  those 
people  of  the  state  who  have  so  loyally  and  freely  sup- 
ported our  efforts  for  the  betterment  of  highways  in 
Wisconsin  that  I  should  at  this  time  give  some  of  the 
reasons  for  taking  the  step  which  has  been  announced. 

"I  wish  to  state  at  th?  outset  that  there  is  and  has 
been  nothing  in  my  relations  with  the  State  Highway 
Commission,  with  any  past  or  present  state  official,  or 
with  the  present  legislature,  to  impel  me  to  resign.  My 
personal  and  business  relations  with  all  of  thesa  persons 
and  bodies  have  been  of  the  pleasantest,  and,  I  have 
ever}-  reason  to  believe,  would  so  continue  as  long  as 

1  felt  able  to  remain  in  the  state  service. 

"It  is  nearly  fourteen  years  since  I  entered  the  high- 
way service  of  Wisconsin.  In  that  time,  under  the 
impetus  of  the  state-aid  (1911)  and  federal-aid  (1917) 
highway  laws,  the  highway  program  in  Wisconsin  has 
reached  tremendous  proportions.  There  have  been  built 
S.SOO  miles  of  all  types  of  highway  and  1,700  bridges  at 
a  total  co.st  of  $40,000,000.  For  the  planning  and  execu- 
tion of  this  work,  I,  as  the  chief  engineer  and  executive 
ifficer  of  the  State  Highway  Commission,  have  been 
personally  responsible. 

"For  1921  there  is  available  a  total  of  over  $20,- 
000,000.  <  Please  note  this  total  in  comparison  with  the 
aljove  total  for  1912  to  1920  inclusive),  for  federal,  state 
and  county-aid  construction  of  roads  and  bridges  in 
Wisconsin,  exclusive  of  the  amounts  available  for 
strictly  town,  village  and  city  construction.  This  sum 
will  not  and  should  not  all  be  spent,  because  we  are  not 
organized  to  spend  it  properly,  but  probahly  well  over 

2  000  miles  of  all  types  of  highway  will  be  built.  The 
years  that  have  gone  since  1907  have  seen  Wisconsin 
placed  in  the  foremost  rank  as  a  state  which  is  building 
roads  as  fast  as  sound  business  judgment  warrants,  and 
as  a  state  which,  in  the  meanwhile,  has  maintained  a 
highway  .system  f)f  which  most  of  her  citizens  are  proud. 

"I  give  these  matters  of  record,  not  in  a  spirit  of 
boastfulness,  but  simply  in  order  that  something  of  t'e 
magnitude  of  this  great  enterprise  may  be  realized.  In 
these  accomplishments,  through  nearly  fourteen  years 
of  service  I  have  played  my  part.     I  am  proud  to  have 


been  connected  with  the  state  and  with  its  highway 
work.  The  fact  that  no  shadow  of  suspicion  of  crooked- 
ness or  graft  has  ever  fallen  on  any  part  of  this  great 
expenditure  will  always  be  one  of  my  proudest  mem- 
ories. 

State  Salaries  Inadequate 

"I  have  been  content  to  serv'e  because  I  loved  the  work 
and  it  was  my  one  ambition  to  help  to  give  Wisconsin 
a  system  of  highways  worthy,  if  possible,  of  the  .state 
and  of  its  citizenrj'.  It  has  not  been  profitable  work, 
in  terms  of  money,  it  has  been  hard  work  and,  at  times, 
extremely  trying.  Nevertheless,  I  should  gladly  have 
continued  for  the  rest  of  my  active  life  had  I  felt 
reasonable  assurance  that  public  sentiment  would  sup- 
port the  legislature,  the  highway  commission  and  the 
county  boards  in  the  payment  of  salaries  adequate  to 
maintain  organizations  of  the  proper  capacity  to  handle 
with  efficiency  the  tremendous  expenditures  ahead. 

"Salary  has  been  considered  the  only  unimportant 
part  of  public  office.  Given  any  salary,  any  place  could 
be  filled.  There  would  be  hundreds  of  applicants  for  the 
position  of  state  highway  engineer  if  the  salary  were 
$2,500  instead  of  $7,500  per  annum.  As  long  as  the  pub- 
lic is  willing  to  accept  any  kind  of  service,  it  can  fill  all  of 
its  places  at  any  given  salary.  As  examples  of  public 
opinion  of  the  value  of  public  service,  Wisconsin  pays 
its  Governor  $5,000  a  year,  its  secretary  of  state,  its 
treasurer,  and  its  attorney  general  the  same  amount. 
She  pays  the  members  of  her  legislature  $500  for  two 
years'  service,  not  enough  to  pay  their  board  in  Madison 
and  their  railroad  fares  to  and  from  Madison,  while 
they  spend  at  least  six  months  in  the  state's  service 
away  from  their  businesses,  homes,  and  families.  All 
of  these  places  and  many  hundreds  of  other  elective 
positions  in  state,  county  and  all  other  units  of  govern- 
ment, are  and  will  always  be  filled  and  generally  well 
filled,  because  the  honor,  prestige  and  experience  are 
worth  a  personal  sacrifice  for  a  limited  period.  How- 
ever, few  of  these  offices  are  the  life  work  of  the 
incumbent.  They  are  either  stepping  stones  to  other 
things,  or  are  the  contriliution  to  the  public  welfare  of 
men  who  have  made  their  stake  and  can  afford  the 
sacrifice.  The  expediency  of  this  public  policy  for  c  ven 
this  type  of  public  service  is  a  grave  question. 

"Certainly,  a  business  undertaking  of  the  first  magni- 
tude, such  as  is  Wisconsin's  ))rogram  of  highway 
con.struction,  cannot  be  picked  up  and  laid  down  by  any 
citizen,  or  group  of  citizens,  at  will.  It  is  worthy  of, 
and  must  have,  the  service  of  a  high  class,  continuing 
organization  of  the  best  business  brains  and  the  best 
engineering  and  administrative  talent  that  the  market 
affords,  if  the  state  and  the  counties  are  to  expend  to 
advantage  the  millions  which  are  available  and  which 
will  continue  to  be  available  for  all  the  years  to  come. 
Hundreds  of  dollar.s  can  be  saved  or  wasted  at  every 
step  and  millions  can  be  made  or  lost  by  a  mistaken 
state-wide  construction  or  administrative  policy. 

"A  proper  organization  to  control  this  kiiid  of  con- 
struction enterprise  cannot  be  political,  it  cannot  suffer 
too  great  annual  changes  in  personnel.  It  must  be  an 
organization  able  to  meet  on  an  oven  footing  of  brains, 
training  and  experience,  the  liest  organizations  that  the 
manufacturers  of  road  machinery  and  materials  can 
buy.  It  must  be  able  to  stand  knee  to  knee  with  the  best 
and  worst  contractors  and  get  for  its  clients,  the  people 
of  Wi.Mcon.'<in.  good  con.struction  at  a  fair  price.     The 
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public  must  equip  itself  with  eminently  fitted  represen- 
tatives in  this  struggle,  or  the  losses  in  poor  roads  and 
unjustified  prices  will  be  appalling. 

"I  had  hoped  to  build  up  such  an  organization  for 
Wisconsin.  Until  the  public  mind  grasps  the  situation 
and  supports  a  proper  scale  of  salaries  in  the  public 
service  I  am  convinced  that  I  cannot  succeed.  As  fast 
as  we  train  men,  the  best  are  picked  for  service  in  the 
commercial  field.  In  1920  the  commission  lost  27  per 
cent  of  its  principal  employees,  and  indications  are  that 
the  losses  in  1921  will  be  even  greater.  This  will  con- 
tinue to  be  the  case  until  the  public  realizes  that  it  must 
protect  itself  by  paying  more  nearly  the  market  price 
for  highway  training,  business  experience,  brains  and 
energy. 

Situation  is  Serious 

"The  situation  facing  the  state  highway  organizations 
is  serious,  but  the  situation  in  the  county  highway 
organizations  is  infinitely  worse.  The  salary  paid  the 
county  highway  commissioner  in  most  of  the  counties 
does  not  attract,  or  if  it  does  attract,  cannot  long  hold 
in  the  service  the  type  of  men  who  should  and  must 
fill  these  important  executive  positions.  In  a  large 
fraction  of  the  counties  the  clerical  organizations 
charged  with  the  accounting  for  expenditures  often 
reaching  into  the  hundreds  of  thousands  of  dollars  is 
not  as  adequate  as  would  be  required  to  operate  prop- 
erly a  not  too  busy  corner  grocery  store.  Despite  all 
that  the  commission  has  preached  and  sought  to  teach, 
the  last  few  years  have  seen  but  little  improvement  in 
the  average  standard  of  the  county  organizations,  while 
the  expenditures  have  mounted  apace. 

"There  is  little  that  I  can  sense  in  the  present  public 
attitude  toward  public  service  to  make  it  possible  to 
hope  for  any  great  improvement  in  the  situation.  Petty 
savings  to  be  made  by  reducing  the  compensation  of 
already  and  always  underpaid  public  servants  are 
dragged  forth  constantly  in  all  units  of  government  as 
the  panacea  for  all  tax  evils.  Waste  at  the  bunghole  is 
lost  sight  of,  while  a  pin  prick  through  the  head  of  the 
barrel  is  magnified  into  a  geyser.  The  people  cry  for 
efficiency  in  public  expenditures  and  then  strangle  it, 
still-born,  by  ill  conceived  and  shortsighted  financing  of 
the  supervision  of  those  expenditures.  It  seems  impos- 
sible to  make  the  people,  as  a  whole,  realize  that  if  the 
entire  expense  of  all  national,  state,  county  and  local 
legislative,  executive,  and  clerical  staffs  were  eliminated 
from  their  tax  bills,  they  would  sense  no  ajjpreciable 
difference  in  their  individual  taxes.  So  much  attention 
has  been  centered  on  the  mole  hill  of  public  service 
expenditures  that  little  regard  has  been  paid  to  the 
mountain  of  public  waste  resulting  from  inadequate 
and  ill-paid  staffs  of  public  servants. 

"The  consequences  of  this  general  public  attitude  is 
not  so  serious  when  only  routine  clerical  public  business 
is  concerned,  but  when  the  states  come  into  contact  with 
an  open  competitive  market  for  skilled  service  in  a  great 
construction  enterprise,  where  the  public  buys  hundreds 
of  millions  of  dollars  worth  of  machinery,  materials, 
roads,  and  bridges  from  corporations,  firms,  and  indi- 
viduals who  equip  themselves  with  the  best  brains  and 
experience  that  the  market  aflfords,  the  only  possible 
ultimate  result  is  disaster  to  the  public  and  to  the  public 
purse. 

"As  I  look  into  the  probable  future,  I  am  unwilling  to 
continue  to  take  the  responsibility  for  the  proper  ex- 


penditure of  the  tremendous  funds  now  available  longer 
than  is  necessary  for  the  State  Highway  Commission 
and  the  state  chief  engineer  to  select  my  successor. 
I  shall  relinquish  the  work  with  the  most  profound 
regret.  One  does  not  easily  surrender  an  almost  lifetime 
ambition  unfulfilled. 

Public  Awakening  the  Only  Cure 

"However,  until  there  is  a  general  public  awakening, 
it  must  be  obvious  that  the  financial  measurement  by  the 
public  of  the  value  of  my  services  must  vary  so  greatly 
from  the  value  of  these  services  to  myself  and  family 
in  the  commercial  field,  that  no  other  course  is  open  for 
me.  If,  by  continuing  my  connection  with  the  work,  I 
could  prevent  the  coming  disaster,  it  would  be  my  duty 
to  stay.  But  I,  or  no  other  one  man,  can  stem  the  tide. 
The  public  must  sense  the  danger  and  urge  its  repre- 
sentatives to  act,  if  any  worth  while  action  is  to  be 
secured. 

"If  the  whole  public  service  cannot  be  properly  organ- 
ized, at  least  the  public's  highway  organization  must  be 
put  on  a  business  basis.  I  cannot  afford  to  be  longer 
connected  with  it  unless  it  is  so  put.  Lacking  that  basis, 
both  the  elements  of  personal  progress  and  the  element 
of  protecting  my  reputation  as  a  highway  engineer  must 
impel  the  relinquishment  of  a  position  both  unprofitable 
and  fraught  with  danger  to  my  future  career. 

"It  may  naturally  be  said,  'Is  this  not  a  cry  of  wolf, 
wolf?  Wisconsin  has  done  pretty  well  and  is  recognized 
as  one  of  the  leading  states  in  highway  construction  and 
maintenance.  There  is  no  reason  why  it  should  not  con- 
tinue to  do  so.    Hirst  is  an  alarmist.' 

"It  is  true  that  Wisconsin  has  done  pretty  well.  The 
results  have  been  probably  75  per  cent  of  what  they  could 
have  been  made  with  adequate  public  support.  Wis- 
consin and  her  counties  have  been  lucky  and  have  gotten 
better  service  than  they  paid  for.  But  we  are  entering 
a  new  era.  The  expenditures  of  past  years  are  as  noth- 
ing compared  to  those  proposed  for  the  years  to  come. 
The  competition  for  brains  and  experience  of  superior 
value  in  planning  and  building  highways  and  for  talent 
in  all  the  fields  allied  to  highway  construction  is  keen 
and  intense.  Unless  Wisconsin  acts,  unless  her  counties 
act,  the  price  for  self-satisfaction  will  be  exacted.  This 
is  not  a  cry  of  'wolf,  wolf — it  is  the  expression  of  a 
mathematical  certainty." 


Kansas  Governor  for  State-Made  Cement 

Governor  Allen,  of  Kansas,  in  his  1921  message  to 
the  Legislature,  advocates  the  state  construction  of 
cement  mills  and  brick-making  plants  in  the  following 
words : 

I  believe  the  state  could  render  valuable  aid  to  road  building  by 
going  into  the  manufacture  of  cement  and  brick  to  be  used  on  state 
roads.  For  some  years  we  have  been  making  building  brick  at 
the  penitentiary  plant,  and  many  thousands  of  dollars  have  been 
saved  annually  in  the  construction  of  state  buildings  by  this 
product.  Recently  a  scientific  test  was  made  of  some  shale  at  the 
penitentiary,  and  the  assurance  is  obtained  that  we  could  make 
there  a  paving  brick  which  would  pass  as  high  a  test  as  any 
paving  brick  now  on  the  market.  It  would  not  cost  much  to  add 
to  our  brick  plant,  already  established,  sufficient  machinery  for 
making  pavers.  The  presence  of  this  product  would  be  useful 
in  the  state's  road  building  :  it  mi^ht  also  affect  the  unreasonable 
price  now  charged  for  brick.  In  addition  to  this  the  state  could 
doubtless  save  mucli  monev  bv  operating  a  cement  plant  for  Its 
own  roads.  If  the  first  $1,000,000  collected  from  the  vehicle 
licenses  were  used  to  start  a  cement  plant  the  state  could  then 
contribute  its  aid  to  coimties  which  w^re  building  cement  roads 
in  the  form  of  cement  at  cost.  In  a  year,  with  an  $8,000,000 
program,  the  saving  on  the  cost  of  cement  would  go  far  toward 
paying  for  the  plant.  It  would  cost  the  taxpayer  nothing  and  it 
would  in  the  course  of  a  few  years  save  millions.  The  objection 
that  this  would  place  the  state  in  competition  with  private  busi- 
ness is  not  tenable  because  the  state  product  would  be  utilized 
for  public  business  only.  Incidentally  the  indirect  effect  might 
help  th  cgeneral  public  in  securing  relief  from  one  of  the  most 
harmful  monopolies  of  the  day — the  cement  trust. 
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Use  of  Rammed  Earth  as  "Masom*y" 
in  Building  Construction 

By  Thomas  Crane  Young 

Eames  and  Young.  Architects.  St.  Louis 

BECAUSE  of  the  interest  exhibited  in  the  possibility 
of  using  earth  as  a  building  material,  the  writer 
made  sevei-al  experiments  which  throw  light  on  the 
utility  of  rammed  earth  for  small  buildings.  At  first 
thought  it  seems  highly  improbable  that  earth  could 
be  compacted  by  hand  sufficiently  to  stand  in  a  wall. 
However,  some  briquets  made  with  dry  earth  were 
seasoned  and  tested  in  a  manner  customarily  followed 
in  testing  cement.  The  briquet  specimen  developed  a 
tensile  strength  of  from  80  lb.  to  125  lb.  per  square  inch 
after  six  days  of  seasoning  in  the  form.  A  test  for 
compression  developed  a  strength  of  125  lb.  per  square 
inch.  Later  on  a  small  cube  of  earth  used  in  the  build- 
ing herewith  illustrated  failed  under  compression  at 
475  lb.  per  square  inch  after  forty-two  hours  of  season- 
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ing.  The.He  two  test.'*  are  of  little  .scientific  value,  but 
may  serve  to  indicate  the  desirability  of  a  ini)re 
thorough  investigation  by  qualified  experts  of  the 
physical  properties  of  compressed  earth. 

The  building  herewith  illustrated  was  built  for  the 
David  Rankin,  ,Ir.,  School  of  Mechanical  Trades,  St. 
Louis,  for  the  storage  of  oil  and  gasoline.  While  the 
building  was  to  be  only  10  x  13  ft.  in  plan,  it  had  to 
be  roofed  and  provided  with  a  door  and  a  window,  and 
so  it  possessed  most  of  the  elements  of  a  Itfrger  hou.'<e. 

The  experiments  have  convinced  the  writer  that  earth 


may  be  used  successfully  for  the  walls  of  small  dwell- 
ings, for  farm  buildings,  for  fences  and  garden  walls, 
for  similar  purposes.  It  is  also  possible  that  it  may  be 
used  for  army  cantonments.  The  application  of  this 
or  any  new  system  of  construction  to  actual  use  will 
doubtless  entail  considerable  preliminary  study  of  build- 


FIG.   2.      RAMMED   EARTH   BULLDINO.   UNFINI.SHED 

ing  processes  and  may  require  some  slight  modification 
of  the  usual  forms  of  architectural  detail. 

In  the  case  of  the  building  illustrated  herewith  a 
foundation  of  concrete  extending  about  8  in.  above  the 
surface  of  the  ground  was  used.  It  is  ])robable  that  an 
earth  foundation  would  answer  as  well  if  thoroughly 
waterproofed.  The  earth  used  in  the  building  was  ob- 
tained in  grading  and  from  foundation  trenches.  Best 
results  were  obtained  from  a  mixture  of  yellow  clay 
and  top  soil  in  an  approximate  proportion  of  one  part 
clay  and  two  parts  loam. 

The  earth  should  be  free  from  roots,  twigs  or  vege- 
table substances  and  should  contain  no  lumps  of  clay 
or  gravel  larger  than  that  which  will  pass  through  a 
ll-in.  screen.  In  the  gables,  earth  passing  a  1-in.  mesh 
was  used,  the  result  being  a  smoother  wall.  When  placed 
in  the  form  the  earth  .should  be  only  slightly  damp,  and 
until  used  it  should  be  protected  from  rain.  It  should 
be  placed  in  the  forms  in  layers  not  exceeding  4  in., 
pressed  down,  then  rammed  with  a  wooden  device  until 
solid.  The  end  of  each  .section  of  wall  should  be  lamped 
to  a  slope  which  will  form  the  joint  with  the  next  one 
i.dded  horizontally.  (;reat  force  is  not  needed  in  tamp- 
ing. A  quick  sharp  stroke  is  the  most  effective.  Wood 
blocks  may  be  placed  in  the  forms  and  tamped  into  the 
earth  to  serve  as  ba.ses  for  the  attachment  of  frames, 
wain.scoting,  etc.  If  the  top  of  one  course  is  dry  when 
a  second  cour.se  is  laid,  it  should  be  slightly  sprinkled 
with  water  to  insure  adhesion. 

As  indicated  in  the  accomi)anying  detail  sketch,  the 
lower  lies  are  first  placed  at  proper  distances  on  the 
wall,  then  the  side  pieces  are  lifted  on  and  the  top  yoke 
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FIG.   3.      EARTH  BUILDING   AFTER  APPUCATION  OF 
PLASTER 

pressed  into  place.  The  steel  plates  on  the  yoke  are 
slotted  and  halved  with  the  iron  lugs  sci-ewed  to  the 
side  pieces  so  they  hold  the  top  of  the  form  rigidly  in 
place.  A  block,  screwed  to  the  top  of  the  tie,  holds  the 
lower  part  of  the  boxing  on  one  side  and  a  similar  block 
on  the  other  end  of  the  tie  is  hinged  in  order  to  prevent 
obstruction  on  extracting  the  tie  from  the  wall.  For 
the  same  purpose  the  tie  is  tapered  and  m.ade  in  two 
parts,  wedged  apart  at  one  end.  On  removing  the 
wedge  the  parts  come  together  sufficiently  to  permit 
easier  passage  of  the  tie  through  the  hole.  No  doubt 
this  device  may  be  improved.  Taking  out  the  ties  is 
the  only  difficult  part  of  the  whole  process.  When  the 
wall  is  completed  the  holes  may  easily  be  filled  with  dry 
earth  tamped  in  with  a  hammer  or  mallet,  a  little  water 
being  first  sprinkled  ai'ound  the  edge  of  the  hole.  Small 
defects  arising  from  accidents  may  be  repaired  in  the 
same  way. 

No  doubt  with  a  suitable  appai-atus  and  more  ex- 
perienced labor,  much  greater  speed  in  building  may 
be  accomplished  than  we  secured.  It  took  two  laborers 
eleven  working  days  to  lay  460  cu.ft.  of  earth,  or  the 
equivalent  of  10,000  bricks,  and  by  applying  the  local 
price  of  each  type  of  labor  one  may  form  his  own  con- 
clusion as  to  the  comparative  cost.  It  is  almost  useless 
at  this  time  to  attempt  accurate  estimates,  but  it  seems 
probable  that  earth  walls,  plastered,  can  be .  built  at 
from  35  to  50  per  cent  of  the  price  of  common-brick 
walls  laid  without  plaster. 

In  this  little  building  the  author  has  experimented 
with  various  forms  of  water-proofing  —  with  coal  tar 
products  applied  directly  to  the  exterior  surface  of  the 
earth,  with  paint  and  with  waterproofing  material  in 
the  finishing  coat  of  plaster.  Time  will  determine  the 
necessity  of  using  any  of  the  materials  or  their 
relative  usefulness. 


Alcohol  from  Wood  Waste 

Under  present  conditions  an  alcohol  plant  with  a 
daily  supply  of  180  tons  of  wood  waste  can  produce 
3,600  gal.  of  alcohol  at  approximately  a  cost  of  25c.  per 
gallon,  according  to  the  Forest  Products  Laboratory. 
Soft-wood  waste  can  be  made  to  yield  from  20  to  25  gal. 
■per  ton  and  hardwood  waste  only  one-half  as  much. 


California  Highway  Commission 
Defends  Its  Policy 

Biennial  Report  Discusses  Thickness  of  Concrete 

Slabs  Criticized  by  Automobile 

Associations'  Report 

PORTIONS  of  the  second  biennial  report  of  the  Cali- 
fornia Highway  Commission,  which  has  just  been 
made  public,  deal  with  questions  of  policy  about  which  a 
controversy  has  been  raised  by  the  report  of  the  board 
of  engineers  which  investigated  the  subject  for  two 
of  the  local  automobile  associations,  as  summarized  in 
Engineering  News-Record,  Feb.  3,  p.  207.  One  of  the 
points  at  issue — the  thickness  and  width  of  the  concrete 
road  slab  constructed — is  covered  by  the  Highway  Com- 
mission report  as  follows: 

The  third  outstanding  feature  of  early  road  construction 
was  the  adoption  of  what  may  be  termed  the  unit  plan  in 
road  building.  This  plan  enables  a  highway  to  be  con- 
structed which  can  be  thickened  and  widened  to  meet  larger 
traffic  demands  without  the  loss  of  the  original  investment. 
The  4-in.,  15-ft.  highway  was  sufficient  for  the  travel  for 
which  it  was  built,  and  has  taken  care  of  an  increase  in 
traffic  unthought  of  ten  years  ago.  Even  under  the  more 
intensive  travel  of  today,  this  road  is  still  meeting  traffic 
needs  over  at  least  90  per  cent  of  the  highway  system. 
Under  the  stimulus  of  good  roads,  however,  traffic  near  the 
large  centers  of  population  has  now  developed  to  the  point 
that  one  of  the  pressing  problems  before  California  is  that 
of  thickening  and  widening  these  sections. 

Under  the  unit  plan  of  road  construction,  this  can  be 
accomplished  without  the  loss  of  the  original  investment  or 
the  destruction  of  the  original  highway.  The  old  road  is 
included  in  and  made  an  integral  part  of  the  wider  and 
thicker  highway. 

This  policy  has  resulted  in  giving  to  California  a  mileage 
in  improved  highways  that  could  never  have  been  built  had 
roads  been  originally  constructed  to  meet  traffic  demands  of 
the  far  future,  were  it  humanly  possible  to  estimate  either 
the  extent  or  the  character  of  such  traffic.  The  added 
mileage  thus  secured  has  given  to  communities  and  counties 
all  over  California  a  good  roads  service,  the  value  of  which 
it  is  safe  to  say  runs  into  millions  of  dollars. 

Not  only  has  this  added  mileage  justified  the  commission's 
construction  policy,  but  it  is  further  justified  by  the  fact 
that  the  alternative  policy  of  building  completed  roads 
would  have  cost  the  state  millions  of  dollars  without  due 
return.  Huge  sums  would  have  been  tied  up  for  years  in 
an  investment,  which  in  large  part  would  lie  idle.  The 
interest  charge  upon  such  idle  investment  would  in  itself 
amount  to  a  huge  sum. 

Added  to  all  this,  is  the  undoubted  fact  that  the  good 
roads  mileage  built  by  the  state  has  been  the  largest  single 
factor  in  stimulating  counties  into  campaigns  for  the 
improvement  of  local  roads. 

In  accordance  with  the  early  determined  policy  of  the 
Highway  Commission,  i.e.,  to  make  construction  take  care 
of  present  traffic  and  to  reasonably  anticipate  future  traffic 
growth,  the  Highway  Commission  has  increased  its  min- 
imum specifications  from  four  inches  of  unreinforced  con- 
crete to  five  inches  of  reinforced  concrete.  Practically  all 
construction  under  the  $40,000,000  bond  issue  has  been  in 
accordance  with  these  new  specifications. 

In  this  connection,  it  should  be  noted  that  the  steel  used 
in  reinforcement  and  the  extra  inch  of  concrete  have  made 
a  very  material  increase  in  the  cost  of  constructing  roads. 
We  believe,  however,  that  there  can  be  no  question  of  the 
wisdom  of  this  expenditure. 

The  desirability  of  including  in  the  specifications  pro- 
vision for  a  road  of  a  minimum  width  from  18  to  20  ft. 
has  been  given  very  serious  consideration  by  the  commis- 
sion. It  is  the  opinion  of  the  commission  that  to  adopt  a 
uniformly  wider  pavement  than  the  15  ft.  slab  would  reduce 
mileage  to  an  extent  not  warranted  by  the  service  that  the 
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increased  road  width  would  give.  It  is  the  further  belief 
of  the  commission  that  the  better  plan  for  new  construction 
is  to  build  the  wider  pavement  where  the  need  for  a  wider 
road  either  now  exists  or  will  soon  exist. 

The  plan  that  has  been  followed  by  the  commission  in 
widening  and  thickening  the  pavement  has  been  twofold  in 
character.  In  some  places  a  second  concrete  slab  has  been 
placed  over  the  original  slab.  In  other  places  concrete 
shoulders  have  been  built  IJ  in.  higher  than  the  original 
slab  and  the  trough  filled  with  asphaltic  surfacing. 

At  the  present  time  the  commission  is  building  a  5-in. 
oiled  macadam  road  using  the  original  concrete  slab  as  a 
foundation  on  certain  sections  in  the  rice  growing  district, 
where,  owing  to  inundation  of  the  road  bed  from  adjacent 
rice  fields,  disintegration  occasioned  by  alkali  salts  carried 
in  solution  in  this  water  and  the  excessive  loads  hauled  on 
the  roads,  the  concrete  slab  has  been  broken  into  fragments. 

The  commission  urges  more  stringent  regulations 
for  the  protection  of  the  highway  system  and  that 
legislation  be  enacted  to  require  rice  growers  to 
keep  drainage  water  from  their  fields  off  the  highway 
right  of  way.  In  certain  sections  the  highway  has  been 
converted  into  a  veritable  marsh  by  such  water.  No 
type  of  hard  surface  road,  it  is  claimed,  can  be  main- 
tained under  such  conditions.  This  practice  has  cost 
the  state  hundreds  of  thousands  of  dollars.  The  present 
law  which  provides  for  recovery  after  the  damage  has 
been  done  has  proved  inadequate  to  deal  with'  the  abuse. 
It  is  time,  the  commission  believes,  that  action  is  taken 
to  stop  the  flooding  of  state  highways,  and  their  conse- 
quent destruction. 

Overloading  of  trucks  and  reckless  speeding  by  driv- 
ers of  loa,ded  trucks  is  also  endangering  the  state  high- 
ways, according  to  the  report.  The  remedy  is  more 
adequate  policing  of  state  highways,  and  legislation  to 
secure  this  is  necessary.  Experience  in  the  enforcement 
of  traffic  laws  convinces  the  commission  that  best  results 
can  be  obtained  by  the  enforcement  of  traffic  laws  on 
state  highways  by  a  state  police,  the  members  of  which 
are  independent  of  local  control  and  local  influence. 


San  Francisco  Garbage  Rates  Revision 

A  sub-committee  of  the  San  Francisco  Board  of 
Health  is  conducting  hearings  on  rates  for  garbage 
collection  in  that  city.  Until  recently  the  arrangement 
of  rates  and  routes  has  been  in  the  hands  of  the 
scavengers  themselves  under  the  so-called  license  system 
which  calls  for  only  nominal  supervision  by  the  Board 
of  Health.  The  rates  in  effect  vary  from  50  cents  per 
month  for  small  hou.seholds  to  $30  per  month  for  some 
apartments.  An  endeavor  is  being  made  to  establish  a 
fair  basis  for  classifying  these  rates.  The  collection 
routes  at  first  crossed  and  re-crossed.  Later  the  scav- 
engers formed  combinations,  pooling  their  trade  and 
organizing  routes  for  systematic  collection.  This  re- 
duced the  number  of  wagons  to  about  25  per  cent  of 
the  original  requirement.  Except  for  certain  hotels 
that  sell  their  swill  to  hog  raisers  at  $3  to  $5  per  ton, 
no  segregation  is  attempted  in  San  Francisco.  About 
380  to  400  tons  of  garbage  is  now  collected  and  delivered 
daily  to  the  old  refuse  destructor  of  the  Thackeray  type. 
(■This  destructor  was  described  in  Engineering  News, 
May  17,  1900.  p.  318;  it  was  built  under  a  private 
franchise,  operated  privately  for  some  years,  and  bought 
by  the  city  in  1909).  The  garbage  is  weighed  on 
delivery  at  the  destructor  and  the  scavengers  pay  $1 
per  ton  for  its  destruction.  This  charge  is  designed 
to  cover  maintenance  and  operating  co.sts  at  the  de- 
atructor,  which  is  now  owned  by  the  city. 


Reconstruction  Needed  on  New  York 
State  Highways 

Annual  Report  for  1920  of  Commissioner  Greene 
Reviews  Year's  Work  and  Urges  Defi- 
nite Highway  System 

WITHIN  the  next  three  years  1,204  miles  of  New 
York  State  highways  will  need  reconstruction  or 
resurfacing.  This  is  the  "note  of  warning"  sounded  in 
the  annual  report  for  1920  of  Frederick  Stuart  Greene, 
state  commissioner  of  highways,  which  has  just  been 
made  public.  The  report  points  out  that  the  New  York 
State  highway  system  has  reached  a  point  where  recon- 
struction is  more  important  than  is  new  construction. 
It  reviews  the  work  of  the  year  and  makes  a  plea  for 
the  establishment  of  a  definite  and  fixed  highway  sys- 
tem which  cannot  be  altered  continually  in  the  interests 
of  political  expediency.  A  summary  of  the  report  fol- 
lows : 

At  the  height  of  the  season  of  1920  there  were  under 
operation  at  one  time  184  contracts  for  the  construction 
and  reconstruction  of  803  miles  of  highways.  Due  to 
the  high  prices  of  materials  and  the  difliculty  of  secur- 
ing competition  among  contract  bidders,  the  commission, 
on  April  24,  discontinued  lettings.  Results  have^roved. 
Commissioner  Greene  states,  that  this  action  was  for 
the  best  interests  of  the  state,  economically,  and  slaved 
it  from  having  a  number  of  abandoned  and  unfinished 
contracts. 

During  1920  contracts  for  construction,  reconstruc- 
tion and  improvement  v.ere  awarded  as  follows: 

New  Construction  and  Completion  Contracts 

I  project  (Rondout  Creek  Bililge)' J657.241  60 

43  projects  for  1 70.88  mile.s 5.419.078  00 

Reconstruction 

41  project^s  for  99.45  miles "".  .'  '  2.950.547  86 

Surface  Treatment 
5  projects  ?or  153.95  miles 110.190  30 

Total.  90  projects,  404.28  miles $9,137,057  30 

The  necessity  for  reconstruction  is  greater  now  than 
it  was  twelve  months  ago,  according  to  the  report,  for 
many  lightly  built  highways  which  still  have  some  value 
in  their  pavements  will  lose  that  value  unless  they  are 
promptly  reconstructed.  Many  miles  of  road  are  said 
to  have  reached  the  elastic  limit  and  are  "n  a  condition 
where  further  patching  is  not  only  uneconomical  but 
a  waste  of  money.  In  reports  received  from  the  com- 
mission's nine  division  engineer.-  the  following  mileage 
of  highways  for  reconstruction  or  resurfacing  withii 
the  next  three  years  is  certified:  Cement-concrete  rc- 
struction  (542.82  miles;  bituminous  macadam  recon- 
struction, 527.54  miles;  bituminous  macadam  resur- 
facing. 133.30  miles;  total.  1,203.66  miles.  If,  owing  to 
lack  of  contractors,  it  is  found  impracticable  to  carry  on 
both  construction  and  reconstruction,  the  building  of 
new  highways,  the  report  emphasizes,  should  be  deferred 
until  the  state  can  complete  the  necessary  reconstruc- 
tion. 

Mileage  Policy  Bad 

New  York  State,  it  is  claimed,  is  sufferinjf  today  from 
the  mistaken  policy  pursued  in  former  years  of  trying 
to  secure  the  greatest  possible  mileage  for  the  least 
possible  money.  All  other  states  now  carrying  on 
extensive  highway  improvement,  profiting  by  the  experi- 
ence of  New  York  State,  are  building  90  per  cent  of 
their  improved  road  mileage  of  the  most  durable  types 
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In  these  day.s  of  the  motor  truck  and  heavy  roads  Com- 
missioner Greene  is  of  the  opinion  that  "it  is  indis- 
putably the  sounder  business  policy  to  build  roads  for 
a  longer  yearage  rather  than  for  a  longer  mileage." 

The  Federal  appropriation  of  $3,237,630  was  met  by 
the  legislature  for  1920  construction.  In  order  to  secure 
the  Federal  aid  apportionment  due  in  1921,  amounting 
to  $4,727,117,  it  is  requested  that  the  state  appropriate 
$5,250,000  to  match  the  Federal  appropriation  and  to 
cover  the  costs  of  making  preliminary  surveys  and 
plans.  At  present  plans  for  new  Federal-aid  projects 
which  have  been  submitted  to  and  approved  by  the 
government  cover  a  total  of  200.45  miles,  of  which  115.64 
miles  are  to  be  built  on  designated  state  routes  and 
84.81  miles  on  routes  not  so  designated.  The  commis- 
sion is  in  sympathy  with  the  policy  of  utilizing  prison 
labor  to  perform  the  preliminary  work  on  roads  where 
heavy  grading  is  necessary.  Prison  labor  has  been 
found  to  be  more  efficient  on  this  type  of  work  than  on 
building  a  finished  road. 

Gang  System  Favored 

The  report  comes  out  emphatically  in  favor  of  the 
"gang"  system  as  against  the  patrol  system  for  road 
maintenance.  In  one  division,  during  1920,  no  patrol- 
men were  employed,  all  work  being  done  by  gangs.  For 
patching,  painting  of  guard  rails  and  similar  light  work, 
small  gangs  of  from  two  to  four  men  were  employed, 
while  for  the  heavy  reconstruction  work  gangs  running 
as  high  as  twenty  men  were  used.  The  division  engi- 
neer reports  as  follows : 

"The  gang  system  in  this  division  has  demonstrated 
that  there  is  no  comparison  with  the  patrol  system  in 
any  phase  or  feature  of  the  work.  The  gang  system, 
which  is  more  mobile,  always  concentrates  its  efforts 
on  the  sections  of  highways  which  need  repairs;  this  is 
not  true  of  patrolmen,  for  're  reason  that  they  were 
appointed  to  local  beats." 

The  report  requests  a  change  in  the  highway  law 
which  would  permit  the  purchase  by  the  state  of  mate- 
rials used  in  highway  construction.  Substantial  savings 
could  thus  be  effected,  it  is  claimed. 

Definite  System  Needed 

The  report  deplores  the  fact  that  the  state  has  no 
definite  and  fixed  highway  system.  Three  classes  of 
improved  roads — state  routes,  state-and-county  high- 
ways, and  Federal-aid  road.s — are  being  built  wholly  or 
in  part  from  state  funds.  The  only  fixed  locations  are 
for  those  highways  built  as  state  routes;  state  and 
county  highways  are  subject  to  change  by  boards  of 
supervisors  and  Federal-aid  roads  by  the  New  York 
State  Highway  Commission.  On  this  general  subject  the 
report  comments  as  follows: 

"This  is  manifestly  a  bad  policy,  and  in  the  interest  of 
the  taxpayers  it  is  essential  that  the  location  of  the  roads 
of  our  highway  system  should  be  definitely  determined  by 
law,  so  that  they  may  be  built  where  they  will  serve  the 
greatest  number  and  not  be  subject  to  changes  in  the  in- 
terests of  any  one  person  or  group  of  persons.  A  striking 
evil  of  permitting  modifications  and  changes  in  road  loca- 
tion is  the  temptation  to  use  such  changes  to  have  sui'veys 
made  on  roads  when  there  is  no  real  intention  of  construc- 
tion. 

"A  study  of  the  map  of  the  highways  already  completed 
by  the  state  shows  that  there  are  isolated,  disconnected 
stretches  in  practically  every  county  in  the  state;  also  that 
at  many  points  roads  have  been  built  closely  paralleling 
others,  while  in  other  parts  of  the  same  county  large  areas 


exist  where  no  highway  improvement  has  been  undertaken. 
These  conditions  indisputably  show  that  many  roads  have 
been  constructed  in  the  past,  not  with  the  view  of  serving 
the  majority,  but  to  accommodate  favored  persons  or  com- 
munities. 

"To  put  a  stop  to  these  evils  and  to  prevent  opportunity 
for  using  the  construction  of  highways  for  selfish  purposes, 
this  commission  has  had  prepared  a  map  showing  a  con- 
nected and  completed  system  for  the  state." 

The  map  shows  a  total  of  approximately  12,880  miles 
of  approved  routes. 

The  report  concludes  with  a  recommendation  that  the 
state  law  be  so  drawn  that  the  Highway  Commission 
would  not  have  power  to  survey,  advertise  or  award  a 
contract  for  any  road  which  did  not  connect  with  some 
portion  of  the  already  completed  highway  system,  or  a 
state  highway  being  con.structed,  except  where  the  pro- 
posed new  highway  would  connect  with  a  street  within 
the  limits  of  an  incorporated  village  or  city. 


Steady  Progress  on  Hetch  Hetchy 
Mountain  Division 

CONSTRUCTION  is  progressing  all  along  the  moun- 
tain division  of  the  Hetch  Hetchy  project,  says 
M.  M.  O'Shaughnessy,  city  engineer  of  San  Francisco, 
who  made  the  following  report  after  a  recent  inspection 
tour  of  the  work: 

At  the  site  of  the  main  dam  the  excavation  for  foundation 
has  been  carried  20  ft.  below  river  bottom.  Very  little 
water  has  been  encountered.  A  force  of  175  men  is  work- 
ing in  three  8-hour  shifts  on  this  part  of  the  project.  Two 
steam  shovels  are  excavating  in  the  unwatered  area,  deliver- 
ing to  dump  cars  which  haul  the  spoil  to  a  dump  do\vn- 
stream.  The  Utah  Construction  Co.,  contractor  on  the 
dam,  has  installed  about  $1,000,000  worth  of  equipment  at 
the  site  and  is  preparing  to  pour  concrete  at  the  rate  of 
1500  cu.yd.  per  day  as  soon  as  the  foundations  are  ready. 

On  the  18-mile  tunnel  about  four  miles  have  been  exca- 
vated and  the  six  headings  are  now  being  advanced  daily  at 
the  following  rates:  Priest,  14  ft.;  Big  Creek  east,  7  ft.. 
Big  Creek  west,  7  ft.;  South  Fork  east,  9  ft.;  South  Fork 
west,  12  ft.;  Early  Intake,  10  ft.  Within  two  months  four 
new  headings  will  be  opened  and  the  work  is  then  expected 
to  progress  at  the  rate  of  3,000  ft.  per  month. 

Plans  for  the  earth  fill  dam  at  Priest,  to  contain  about 
825,000  cu.yd.,  have  been  completed  and  a  call  for  bids 
is  to  be  advertised  within  a  few  months.  This  structure  is 
estimated  to  cost  approximately  $1,000,000.  Plans  for 
Moccasin  Creek  power  house,  the  first  installation  in  which 
is  to  be  for  66,000  hp.,  are  well  under  way  and  contracts 
are  to  be  let  in  ample  time  to  have  the  plant  ready  for 
service  as  soon  as  water  could  be  delivered  to  it. 

The  city's  sawmill  will  be  kept  in  operation  this  year 
throughout  the  winter  season.  This  is  the  first  time  in  the 
history  of  the  project  that  the  extent  of  work  under  way 
has   made   this   necessary. 


Few  Water  Supplies  in  Czecho-Slovakia 

Municipal  water  supplies  exist  in  only  16  per  cent 
of  the  cities  of  over  4,000  population  in  Czecho-Slovakia 
and  the  Carpathian  district  of  Russia,  according  to  a 
report  by  Colonel  F.  F.  Longley.  chief  of  the  department 
of  sanitation  of  the  League  of  Red  Cross  Societies,,  as 
published  in  the  Bulletin  of  the  League  for  October, 
1920.  The  water  systems  of  the  large  cities  are  said 
to  be  in  general  well  built  and  designed  to  assure  a 
safe  supply.  In  most  of  the  towns,  villages  and  rural 
districts,  says  Colonel  Longley,  one  sees  very  commonly 
the  dug  well  with  its  long  sweep.  The  water  level  is 
usually  not  far  below  the  surface  of  the  ground,  from 
10  or  12  ft.  to  30  ft. 
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Belt  Line  Plan  Recommended  for 
Port  of  New  York 

THE  SYSTEM  of  belt  lines,  spurs  and  marginal 
railroads  to  bring  direct  rail  connection  to  the 
greater  part  of  the  water  front  of  New  York  Harbor, 
except  Manhattan  Island,  as  recommended  in  the  report 
of  the  New  York-New  Jersey  Port  and  Harbor  Develop- 
ment Commission  is  shown  in  the  accompanying  map. 
The  summary  of  the  commis- 
sion's report,  made  public  Jan. 
24,  1921,  was  reported  in 
Engineering  Ne  ws  -  Record, 
Jan.  27,  1921,  p.  182,  and  in- 
cluded the  recommendation 
for  building  an  underground 
"automatic  -  electric"  freight 
subway  loop  system  for  Man- 
hattan distribution  and  col- 
lection. 

The  recommended  surface 
belt-line  system  includes  joint 
marginal  surface  belt  lines  and 
spurs  to  serve  navigable  water 
fronts  of  the  port  for  the  de- 
velopment of  steamship  ter- 
minals and  industrial  enter- 
prises. The  outer  belt  line 
extends  from  Piermont  above 
the  Pali.sades  to  Bayonne, 
Staten  Island  and  Perth  Am- 
boy,  passing  west  of  Paterson 
and  the  Orange  Mountains. 
Connection  between  the  New 
York  and  New  Jersey  systems 
is  proposed  first  by  car  ferry 
across,  and  ultimately  by  tun- 
nel under  the  Upper  Bay. 
Brooklyn  and  the  East  River 
section  of  Queens  would  be 
served  by  the  Long  Island- 
New  York  Connecting  R.R. 
from  Bay  Ridge  to  Hell  Gate, 
and  by  marginal  lines,  not 
necessarily  continuous,  but 
reached  by  float  bridges  or  by 
spurs  from  the  Bay  Ridge- 
Hell  Gate  line,  from  which 
.spurs  are  to  be  run  to  Jamaica 
Bay  and  Flushing  Bay.  Mar- 
ginal lines  would  skirt  the 
Harlem  and  East  Rivers  in 
the  Bronx  from  Spuyten  Duy- 
vil  to  Throggs  Neck  and  other 
lines  are  virtually  to  encircle 
Staten  Island.  Yonkers  and 
the  communities  north  are  to  be  .served  by  joint  car- 
float  stations  reached  from  Piermont.  Existing  belt 
lines  would  be  improved  to  serve  the  Hudson  River  and 
Upper  Bay  water  fronts  in  New  Jersey.  New  lines 
along  both  .sides  of  Newark  Bay  and  the  Hackensack 
River,  the  west  hank  of  the  Arthur  Kill  and  the  north 
bank  of  the  Raritan  River  are  to  serve  Newark,  Jersey 
City,  Bayonne,  Elizabeth,  Perth  Amboy  and  other  com- 
munities. 

The  commission  .states  that  the  Long  Island  belt-line 
railroad  system  would  form  a  part  of  a  more  compre- 


hensive belt  system  for  the  entire  port,  and  for  New 
Jersey  recommends  that  there  be  three  classes  ot  belt 
lines,  designated  as  innei-,  middle,  and  outer  lines.  The 
commission's  "Summary  of  Joint  Report"  contains  the 
following  explanation  of  the  belt-line  plan : 

The  primary  purpose  of  the  inner  or  waterfront  belt  lines 
is  to  serve  steamship  terminals  and  industries  along  their 
routes. 

Nuclei  for  two  such  belt  lines  already  exist — one  the  frag- 
mentary Brooklyn  marginal  railroad  referred  to  on  the  pre- 


JOINT  COMMISSION'S  BELT-MNE  PLAN  FOR  PORT  OF  NKW  YORK 


coding  page,  the  other  the  National  Docks  Railway,  the 
New  Jersey  Junction  Railroad  and  the  Erie  Terminals  Rail- 
road, which  coIleGtivcly  extend  alonx  the  east  base  of  Bergen 
Ridge  and  the  Palisades  from  Bayonne  to  P^dgewatrr.  Both 
will  require  improvement  as  to  alignment  and  trackage. 

A  number  of  other  marginal  railroads  are  indicated  on  the 
comprehensive  plan  along  other  navigable  waters  in  both 
states.  The  proper  sequence  of  eon.ntruction  should  be  de- 
termined by  the  permanent  Port  Authority  in  collaboration 
with  the  communities  affected.  The  lines  need  not  be  con- 
tinuous, but  each  must  have  easy  accesg  to  the  other  parts 
of  the  belt-line  system. 

There  should  be  one  middle  belt  line  on  each  side  of  the 
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Hudson.  The  Long  Island-New  York  Connecting  Railroad 
and  the  line  recommended  along  the  Harlem  River  from 
Spuyten  Duyvil  to  the  East  River  will  constitute  the  middle 
belt  line  for  New  York.  That  for  New  Jersey  will  have  to 
be  built,  and  should  extend  along  the  east  side  of  the  Hack- 
ensack  Meadows  as  shown  on  the  comprehensive  plan,  con- 
necting with  all  of  the  railroads. 

The  primary  purpose  of  the  middle  belt  lines  is  to  afford 
a  means  for  the  direct  interchange  of  cars  between  railroads 
and  a  thoroughfare  for  all  of  the  railroads  of  the  port  to 
and  from  the  joint  car-float  and  joint  lighterage  stations 
recommended  by  the  Commission.  Because  these  cars  al- 
most invariably  require  classification  at  the  break-up  yards. 
the  proposed  belt  line  in  New  Jersey  is  located  wherever 
possible  just  east  of  those  yards. 

Outer  Belt  Line 

The  third  class  belt  line,  the  outer  belt,  is  at  first  required 
for  New  Jersey  only.  It  should  encircle  the  entire  western 
h.:lf  of  the  Port,  from  tidewater  on  New  York  Bay  to  tide- 
water well  up  the  Hudson  River,  passing  outside  of  the 
break-up  yards.  Its  chief  immediate  purpose  is  to  serve  as 
a  bypass  around  the  congestion  nearer  the  waterfront  for 
all  freight  that  need  not  pass  through  the  break-up  yards, 
and  as  an  auxiliary  to  the  middle  belt  line,  the  capacity  of 
which  bids  fair  to  be  taxed  by  the  increased  traflic  of  the 
next  decade.  The  traflic  that  can  be  diverted  may  include 
trainload  shipments  to  and  from  steamships,  interchange 
between  the  New  York  Barge  Canal  and  the  New  Jersey 
railroads,  railroad  interchange  originating  at  or  destined 
for  points  beyond  the  break-up  yards,  such  as  Paterson, 
and  traffic  between  the  New  Jersey  railroads  and  Yonkers 
and  the  communities  to  the  north  of  that  city,  which  can  be 
reached  from   Piermont  by  a  car-float  service. 

This  is  by  far  the  most  extensive  of  the  belt-line  projects 
i-ecommended,  and  the  one  requiring  the  mo.st  extensive 
study.  A  tentative  location  has  been  established  through  a 
survey  made  for  the  Commission  by  the  forces  of  the  State 
Engineer  and  Surveyor  of  the  State  of  New  York. 

The  line  as  located  will  begin  at  Piermont,  N.  Y.,  on  the 
Hudson  River,  pass  southwesterly  to  the  west  of  Paterson, 
N.  J.,  and  the  Orange  Mountains,  come  through  the  Orange 
range  near  Summit  and  continue  in  a  generally  easterly 
direction  to  termini  on  deep  water,  reached  by  short  branches. 
It  is  proposed  to  establish  one  such  terminus  on  Newark 
Bay,  one  in  Bayonne  along  the  Upper  Bay,  one  on  the  east 
shore  of  Staten  Island  and  one  on  the  Raritan  River. 

Steamship  Terminals 

Steamship  terminals  will  naturally  be  built  at  each  of 
the  southern  termini,  and  a  Barge  Canal  terminal  at  Pier- 
mont. A  large  classification  yard  will  be  required  on  this 
outer  belt  line,  probably  in  the  vicinity  of  Newark  Bay, 
and  the  middle  and  inner  belt  systems  should  be  connected 
with  the  outer  belt  near  that  yard. 

In  a  relatively  short  time  the  railroads  will  need  to  add 
to  their  break-up  yard  facilities,  and  the  additions  will  pre- 
sumably be  built  at  the  junctions  of  their  lines  with  the 
outer  belt.  These  additions  will  enable  the  outer  belt  to 
serve  more  and  more  as  a  relief  to  the  middle  belt. 

All  of  the  new  belt  lines  will  open  up  new  territory  for 
industrial  development,  and  should  in  time  handle  a  large 
amount  of  local  industrial  traffic. 

The  engineering  staff  of  the  commission  consists  of: 

B.  F.  Cresson.  Jr.,  chief  engineer;  W.  W.  Drinker, 
terminal   engineer;    J.    E.    Ramsey,    chief    statistician; 

C.  W.  Stark,  engineering  editor. 


Safety  Lessons  for  Automobile  Drivers 

A  set  of  twelve  safety  bulletins  and  safety  lessons 
for  automobile  drivers  is  being  distributed  by  the 
National  Safety  Council,  168  North  Michigan  Ave., 
Chicago.  The  charge  for  the  sets  of  lessons  is  15c.  for 
single  sets  and  9c.  per  set  in  large  quantities. 


Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all  worth- 
while letters  pertinent  to  the  interests  of  engineers  and 
contractors.  In  order  that  this  may  be  possible  con- 
tributors are  asked  to  condense  their  letters  to  the 
shortest  space  consistent  with  a  clear  presentation  of 
their  ideas. 


The  Hydraulic  Jump  Again 

Sir — In  your  issue  of  Jan.  20,  1921,  p.  135,  there  is  a 
letter  on  "The  Hydraulic  Jump,"  by  Jeptha  A.  Wade.  Why 
Mr.  Wade  should  question  the  statement  that  "the  first 
derivative  of  the  area  with  respect  to  the  depth  is  the 
width  at  the  top  of  the  water"  is  not  apparent.  Reference 
to  any  integral  calculus  will  show  that  to  obtain  the  area 
in  question  the  differential  area  is  taken  as  .vdy. 

It  may  be  of  interest,  however,  to  state  that  Mr.  Wade's 
differentiation  of  the  equation  for  the  area  of  a  triangular 
section  is  incorrect.  He  treats  T  as  a  constant,  while  it 
is  in  fact  a  variable,  having  in  a  given  'triangular  chan- 
nel a  constant  relation  to  d.  If  this  constant  relation  is 
designated  by  the  letter  K,  so  that  T  =  Kd,  then 

A  =^  I  Kd\ 
and  differentiating  dA/dd  =  Kd  —  T,  which  leaves  equation 
(9)  undisturbed. 

Mr.  Wade's  interest  in  the  discussion  of  the  hydraulic 
jump  is  appreciated,  and  it  is  hoped  that  he  will  chal- 
lenge other  questionable  points.  It  might,  however,  be  of 
mutual  advantage  to  all  concerned  if  debatable  points 
were   discussed    "out   of    court"    before    publication. 

Denver,  Col.,  Jan.  25.  Julian  Hinds. 

[Through  oversight  we  did  not  submit  Mr.  Wade's  criti- 
cism to  Mr.  Hinds  before  publication  as  is  our  custom  in 
such  cases. 

A  letter  pointing  out  Mr.  Wade's  error  has  also  been 
received  from  A.  G.  Husted,  assistant  engineer,  Depart- 
ment of  Public  Service,  Cleveland,  Ohio.  Mr.  Wade  begins 
his  letter  by  an  appreciative  reference  to  the  article,  "A 
Few  Lapses  in  Textbooks,"  by  R.  Fleming,  in  our  Engi- 
neering Literature  section  of  Jan.  20,  p.  125,  and  cites  Mr. 
Wade's  letter  as  an  example  of  a  similar  lapse.  All  such 
lapses,  Mr.  Husted  urges,  emphasize  the  danger  of  fol- 
lowing "empirical  formulas  or  even  generalized  statements 
set  forth  in  various  textbooks  without  first  investi- 
gating them  as  to  their  applicability  to  the  problem  ir 
hand." — Editor.]  

Federal  Highway  Appropriations 

Sir — Engineering  Netos-Record  is  to  be  congratulated 
upon  its  illuminating  editorial  in  the  Jan.  13  number, 
p.  50,  entitled  "Federal  Highway  Appropriations."  We 
agree  with  you  that  the  federal-aid  act  has  won  wide  ap- 
proval, but  we  cannot  agree  with  your  statement  that  "its 
operation  has  disclosed  no  major  direction  in  which  change 
is  needed."  The  suggestion  of  having  the  states  them- 
selves provide  the  funds  with  which  to  meet  the  federal 
aid  instead  of  calling  upon  the  counties  is  a  change  much 
needed,  for  there  are  now  approximately  one-third  of  th? 
states  using  county  funds  to  meet  federal  aid.  and  their 
highway  departments  are.  therefore,  merely  clearing  houses 
through  which  the  Federal  government  co-operates  with 
the  counties  in   building  roads.. 

A  state,  unable  or  unwilling  to  adopt  a  system  of  taxa- 
tion by  which  all  contribute  in  proportion  to  their  wealth 
toward  road  improvement,  and  which  pursues  a  policy  that 
results  in  roads  in  rich  counties  and  in  pauperizing  poor 
counties  should  be  penalized  in  not  receiving  federal  funds 
for  roads  within  its  bordei-s.  If  the  wealthier  states  are 
-villing  to  contribute  money  to  help  the  poor  states  build 
roads,  then  it  follows  that  the  prosperous  counties  should 
be  willing  to  help  build  roads  in  the  undeveloped  counties. 
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In  addition  to  the  amendments  made  in  the  Mac-Arthur 
bill  and  the  one  suggested  in  your  editorial  there  is  an- 
other change  in  the  federal-aid  act  which  should  be  made 
before  more  federal  appropriations  are  provided,  and  this 
has  to  do  with  some  plan  which  will  insure  proper  main- 
tenance of  federal-aid  roads.  The  only  remedy  the  fed- 
eral government  has  to  require  maintenance  is  that  the 
Secretary  of  Agriculture  may  refuse  to  approve  any  new 
project  ill  a  state  or  civil  sub-division  thereof,  as  the  case 
may  be,  if  the  roads  already  built  ai-e  not  properly  main- 
tained. 

There  are  now  about  seventeen  states  in  which  funds 
for  meeting  federal-aid  roads  are  raised  largely  by  the 
counties;  hence,  the  initiative  rests  with  those  counties 
and  the  road  is  maintained  by  the  county  under  state 
supervision. 

Let  it  be  supposed  that  a  federal-aid  road  has  been  built 
across  one  of  these  counties  and  is  not  properly  maintained. 
The  government  then  gives  notice  to"  the  state,  which,  in 
turn,  passes  the  notice  on  to  the  county,  that  unless  the 
road  is  properly  maintained  further  federal  aid  in  that 
county  will  be  withheld.  The  county,  knowing  thpd  it  has 
received  all  the  federal  aid  which  it  can  reasonably  hope 
for  within  the  next  few  years,  would  be  inclined  to  do 
pretty  much  as  it  pleased  with  reference  to  the  mainte- 
nance of  any  road  complained   of. 

It  would  seem  quite  necessary  that  the  maintenance 
clause  of  the  existing  aid  act  should  be  greatly  strengthened 
before   additional   appropriations   are   made   thereunder. 

M.  0.  Eldredge, 
Director  of   Roads,  A.A.A.   Good   Roads   Board. 

Washington,  D.  C. 


Marshall  Plan  for  All-California  Irrigation 
Held  Chimerical 

Sir — R.  B.  Marshall,  formerly  chief  geographer  of  the 
U.  S.  Geological  Survey,  has  proposed  a  scheme  commonly 
known  as  the  "Marshall  Plan"  for  the  development  of 
irrigation  and  power  in  the  great  central  valley  of  Cali- 
fornia. This  plan  has  been  extensively  advertised  in  the 
past  six  months  and  is  now  being  carried  to  the  legislature, 
with  the  request  for  an  appropriation  of  half  a  million 
dollars  to  further  the  scheme.  Mr.  Marshall  is  authority 
for  the  statement  that  $1,000  a  month  is  being  spent  for 
postage  stamps  to  send  out  literature  regarding  the  scheme. 
Such  widespread  advertising  of  an  engineering  plan  which 
to  date  has  not  received  careful  study  by  responsible  people 
should  not  be  allowed  to  go  unchallenged. 

The  Marshall  plan  provides  for  the  collection  of  all  the 
.streams  which  enter  the  great  central  valley  of  California 
into  a  series  of  grand  canals  skirting  the  mountains  on 
both  sides  of  the  valley  and  distributing  the  water  to  the 
land  and  developing,  incidentally,  hydroelectric  power.  The 
waters  of  the  Sacramento  valley  are  carried  south  into  the 
San  Joaquin  valley,  where  land  is  more  plentiful  than 
water.  The  Kern  River,  at  the  southern  end  of  the  valley, 
is  taken  through  a  tunnel  under  the  mountains  to  the 
Mojave  desert  in  southern  California.  In  order  to  compen- 
sate the  valley  for  this  water  taken  out  of  its  shed,  the 
Klamath  River  is  to  be  brought  over  the  Shasta  divide  and 
dropped  into  the  Sacramento  valley.  Statements  concerning 
this  plan  arc  ao  filled  with  glittering  gensralities  of  an 
attractive  nature  that  many  well-meaning  people  are 
impressed  by  them  and  have  loaned  the  influence  of  their 
names  to  the  promotion.  No  one  whose  opinion  on  irriga- 
tion or  power  matters  is  worth  considering  has  so  far 
endorsed  the  plans  as  feasible,  and  all  who  have  looked  into 
it  consider  the  scheme  most  ill-conceived  and  chimerical. 
Engineers  who  have  devoted  their  lives  to  the  irrigation 
and  power  business  regard  the  plan  as  having  no  point  of 
merit  and  know  it  to  be  altogether  fantastical.  It  will  do 
much  harm  to  the  serious  development  of  the  state  and  will 
cause  many  people  to  class  the  engineering  profession  with 
these  promoters,  much   to  the  tletriment   of  the  profession. 

The  Marshall  plan  would,  if  carried  out,  first  of  all 
destroy  all  vested  rights  to  water.  It  would  substitute  for 
these  rights  an  indefinite  interest  in  the  waters  of  a  stream 


or  streams  possibly  miles  away.  It  will  confuse  and  disrupt 
the  efforts  of  fifty  years  to  bring  about  some  system  in  the 
distribution  of  water  and  will  offer  no  advantage  to  the 
millions  of  acres  now  being  irrigated.  It  will  destroy  many 
power  and  irrigation  developments  now  under  operation  or 
being  developed. 

Every  stream  entering  the  great  central  valley  has 
already  some  well-defined  plan  for  water  conservation  now 
under  consideration.  The  reason  these  do  not  go  forward 
faster  is  because  of  the  difficulties  in  settling  the  question 
of  water  rights  or  of  the  high  cost  of  the  work.  If  the 
settlements  of  the  difficulties  in  one  of  these  smaller  proj- 
ects is  so  hard  to  accomplish,  how  little  chance  there  is  for 
this  tremendous  scheme  which  involves  wiping  the  state 
clean  of  all  rights  and  redistributing  the  waters  of  the 
greater  part  of  the  state  at  a  cost  of  billions  of  dollars! 

The  literature  sent  out  by  this  organization  is  full  of 
misstatements.  Mr.  Marshall,  in  one  of  his  talks  recently, 
said  that  the  execution  of  his  plan  would  make  unnecessary 
the  carrying  out  of  the  existing  flood  control  project.  Not 
only  this,  but  he  states  that  the  whole  system  of  leveeing 
the  Sacramento  and  San  Joaquin  Rivers  (and  the  Mississippi 
also)  is  a  great  mistake— worse  than  useless. 

Cost  alone  will  kill  the  plan,  for  the  seven  hundred 
million  talked  about  by  Mr.  Marshall  will  not  start  the 
work.     Its  cost  will  probably  be  billions! 

There  is  no  need  for  any  large  expenditure  to  investigate 
this  matter.  A  group  of  experienced  irrigation  men  can 
prove  it  chimerical  without  e.xpensive  surveys. 

San   Francisco,  Jan.  31. 

Geo.  S.  Nickerson,  Thos.  H.  Means, 

H.  H.  Wadsworth,  J.  D.  Galloway, 

Max  W.  Enderlein,  W.  L.  Huber. 


A  24-Foot  Water-Wheel  Pump  in  Wisconsin 

Sir— I  read  with  interest  O.  Sherven's  description  of 
primitive  water  wheels  in  China  in  your  issue  of  Jan.  20, 
p.  134.  During  the  summer  of  1919  1  was  making  sur- 
veys for  water  power  development  on  the  Namakogen 
River  in  northern  Wisconsin  and  found  a  home-made  water 
wheel  of  this  type.  The  wheel  was  about  24  ft.  in  diameter 
and  was  driven  by  the  current  of  the  river,  as  there  was 
no  waterfall  or  rapids  at  this  point.  The  water  raised  by 
this  method  was  used  to  flood  cranberry  swamps  about  a 
half  mile  distant.  The  country  was  sparsely  settled  and 
the  owner  of  the  cranberry  swamp  found  pumping  by  gaso- 
line engine  and  centrifugal  pumps  too  expensive  and  so 
used  this  old  Chinese  method  instead. 

Foreman,  Ark.,  Jan.  24.  D.  CrvLER  Washburn. 


Concerning  the  Proposed  Redesign  of  the 
Belle  Isle  Bridge 

Sir — I  notice  in  your  issue  of  Jan.  29,  p.  190,  a  news 
article  relative  to  new  design  for  the  Belle  Isle  bridge,  and 
I  wish  to  make  certain  comments. 

The  design  for  the  Belle  Isle  bridge  was  made  by  the 
Belle  Isle  Bridge  Commission,  consisting  of:  Mortimer  E. 
Cooley.  Francis  C.  McMath,  William  R.  Kales,  Emil  Lorch, 
and  Henry  E.  Riggs.  Added  to  this  commission  was  Prof. 
Lewis  M.  Gram,  who  acted  as  engineer  on  the  work.  That 
article  relative  to  new  design  for  the  Belle  Isle  bridge,  and 
not  in  any  sense  a  "steel  bridge  faced  with  concrete,"  as  is 
quoted  in  your  paper. 

It  is  untrue  that  the  constmction  of  a  bridge  of  the 
reinforced  concrete  arch  type  would  employ  practically  50 
per  cent  more  labor  than  the  bridge  designed  by  the  com- 
mission, as  you  say  "is  stated."  It  is  untrue  that  a  bridge 
as  mentioned  in  your  article  can  be  constructed  using  mate- 
rials which  can  all  be  obtained  locally  (the  reinforced- 
roncrete  cantilever  bridge  designed  by  the  commission  will 
use  local  materials)  and  that  its  construction  could  be  begun 
immediately,  as  no  plans  for  a  reinforced  concrete  arch 
bridge  have  been  completed  which  will  be  approved  for 
this  site. 

The  statement  is  made  that  practically  50  per  cunt  more 
labor  will  be  required  on  this  proposed  rcinforced-concrete 
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arch  bridge  than  on  the  original  design,  and  yet  it  is 
proposed  by  Mr.  Luten  to  bring  the  cost  down  to  $2,600,000, 
while  the  estimates  on  the  reinforced-concrete  cantilever 
bridge  after  two  bids  amounted  to  over  $4,000,000.  You 
cannot  increase  the  labor  50  per  cent  and  at  the  same  time 
provide  everything  as  is  required  by  the  original  design  and 
reduce  the  cost  $1,500,000. 

The  nature  of  the  soil  on  which  this  bridge  is  to  be  built 
is  of  such  a  consistency  of  blue  clay  that  the  bridge  com- 
mission, after  a  year's  study,  decided  unanimously  that  only 
a  bridge  in  which  all  the  actions  were  vertical  would  be  safe 
on  that  soil,  and  after  they  had  considered  not  only  the 
reinforced-concrete  arch  bridge  but  all  other  types  they 
decided  that  the  reinforced-concrete  cantilever  type  was  the 
only   safe   type   to  be   used. 

Mr.  Luten  has  presented  nothing  new  in  his  proposed  plan, 
yet  he  is  acting  with  full  knowledge  as  to  the  investigation 
and  study  which  the  original  bridge  commission  made  on 
this  matter. 

Detroit,  Jan.  31.  H.  H.  Esselstyn, 

Esselstyn-Murphy,  Engineers. 


Why  States? 

Sir — Nothing  can  be  more  pathetic  than  the  huge  docility 
with  which  suffering  humanity  goes  on  hugging  and 
extolling  the  fetters  with  which  its  forbears  have  bound  it. 
The  fathers  have  eaten  sour  grapes,  and  the  children's 
teeth  are  set  on  edge.  Happily,  the  children  are  not  wholi.v 
debarred  from  voicing  their  discomfort. 

In  Engineering  News-Record  of  Jan.  27,  p.  157,  R.  I. 
Meeker,  in  his  paper  on  "Interstate  Water  Conflicts  and 
Possible  Solution,"  describes  the  'pretty  mess'  arising  from 
the  fact  that  "physical  conditions  .  .  .  are  antagonistic 
to  divided  authority."  This  should  teach  us  to  beware  of 
saddling,  upon  our  descendants,  institutions,  which,  while 
they  may  have  some  value  for  us  today,  must  be  but  mill- 
stones about  their  necks. 

Before  the  advent  of  the  steam  engine  ushered  in  modern 
industrial  conditions,  and  while  New  York  was  much  farther 
from  Lake  Erie  than  it  now  is  from  the  Pacific,  there  was 
perhaps  some  excuse  for  the  politicians  who  carved  our 
unhappy  country  into  "sovereign  states"  and  separated 
these  little  "sovereigns"  by  boundaries  which,  as  Mr. 
Meeker  remarks,  "do  not  coincide  with  drainage  basins." 

Today  these  "sovereign  states"  number  forty-eight,  each 
with  its  own  governor  and  its  own  cumbrous  legislature  busy 
grinding  out  laws  in  conflict  with  those  of  its  neighbors;  and 
Mr.  Meeker's  paper  sharply  reminds  us  what  a  tangled  web 
we  weave  for  posterity  when  we  thus  bindly  follow  the  calf 
paths  of  our  ancestors. 

But  Mr.  Meeker's  paper  nevertheless  is  not  without 
encouragement  for  the  optimist.  For  instance,  it  is  pro- 
foundly reassuring  to  find  Mr.  Meeker  asserting  that  the 
hodgepodge,  which  he  so  graphically  describes,  is  "com- 
mencing to  awaken  thinkers  among  engineers"  and  others. 

It  is  by  the  pressures  of  ill-adjusted  environments,  rather 
than  by  the  a  priori  reasonings  of  reformers,  that  conditions 
get  ameliorated. 

As  a  rule,  things  must  get  pretty  bad  before  the  awaken- 
ing of  thinkers  is  commenced.  Pharaoh,  hardening  his 
heart  until  the  first-boi'n  were  slain,  is  typical  of  conserva- 
tive humanity  in  general.  It  has  required  a  World  War, 
threatening  the  destruction  of  civilization,  to  commence 
awakening  thinkers  to  the  eminent  necessity  and  practic- 
ability of  what,  seventy  years  ago,  was  regarded  as  only 
a  poet's  dream:  "The  parliament  of  man — the  federation 
of  the  world." 

But  if  the  awakening  has  really  commenced  (and  we  have 
Mr.  Meeker's  word  for  it),  the  outlook  is  not  hopeless. 
Emerson  has  said,  "Beware  when  ths  great  God  hts  loose 
a  thinker  upon  this  planet!" 

If,  as  Mr.  Meeker  tells  us,  the  thinkers  have  already  been 
forced  to  the  conclusion  that  "some  legal  adjustment  of 
state  water  laws  .  .  .  must  be  reached "^if  they  have 
already  formed  a  "League  of  the  Southwest" — how  much 
longer  can  they  hold  out  against  the  obvious  need  of  a 
League  of  the  United  States  or  of  the  World  ? 


How  much  longer  can  they  refrain  from  insisting  upon 
the  abolition  of  our  antiquated  and  generally  arbitrary 
interstate  boundaries  (and  of  the  "states"  and  their  state 
governments  with  them)  and  upon  the  recognition  of  a 
single  nation,  or  state,  divided  (not  for  political  but  only 
for  administrative  purposes)  into  main  and  subsidiary  dis- 
tricts co-extensive  with  our  main  and  subsidiary  drainage 
basins?  John  C.  Trautwine,  Jr. 

Philadelphia,  Pa.,  Jan.  29. 

[Those  interested  in  the  specific  application  of  Mr. 
Trautwine's  spirited  discussion,  summarized  in  his  conclud- 
ing paragraph,  may  find  the  same  general  idea  elaborated 
at  some  length  in  a  letter  by  C.  G.  Lyman,  mayor.  Royal 
Engineers,  British  Expeditionary  Force,  in  Engineering 
News-Record,  July  31,  1919,  p.  239,  entitled  "A  Plea  for 
Making  Watersheds  and  Administrative  Areas  Coincide" 
(which,  by  the  way,  is  a  rare  instance  of  the  use  of 
"watershed"  in  its  proper  sense).  The  relationship  between 
administrative  areas  and  watersheds  or  river  drainage 
basins,  we  add,  is  a  subject  worthy  of  consideration  by 
engineers,  legislators  and  government  administrative 
officers.  To  reinforce  his  remarks  on  blindly  following  "the 
calf  paths  of  our  ancestors"  Mr.  Trautwine  sends  a  clipping 
from  the  Philadelphia  North  Americayt  of  Dec.  6,  1915,  con- 
taining some  forceful  humorous  verses  by  Samuel  Walter 
Foss,  entitled  "The  Calf  Path,"  which,  though  familiar  to 
many,  deserve  wider  reading.  The  verses  may  be  found  in 
the  humorous  section  of  Stevenson's  voluminous  "Home 
Book  of  Verse"  and  presumably  in  other  anthologies. — 
Editor.] 

Code  of  Ethics  for  Engineering  Profession 

Sir — My  attention  has  been  called  to  an  editorial  entitled 
"No  General  Code"  in  your  Dec.  2,  1920,  issue,  in  which  you 
disparage  our  efforts  to  prepare  a  common  code  of  ethics 
for  the  engineering  profession.  One  would  infer  from  your 
editorial  that  the  ethics  of  the  civil  engineer  are  essentially 
different  from  those  of  other  classes  of  engineers  and  there- 
fore that  it  would  be  impossible  for  civil  engineers  to  join 
with  the  others  in  considering  a  common  code. 

Your  attitude  in  this  is  not  well  founded.  There  can  bs 
no  difference  of  opinion  as  to  the  fundamental  basis  for  a 
Code  of  Ethics.  This  must  essentially  be  a  statement  of 
right,  just  and  honorable  conduct  in  the  relation  of  engi- 
neers with  the  public,  with  the  employers,  employees  or 
clients,  and  with  fellow  engineers.  Opinions  may  differ 
regarding  the  form  in  which  these  statements  may  be 
framed  but  not  to  any  extent  about  the  fundamental  ideas. 
The  Golden  Rule  was  not  intended  for  any  one  class  of 
engineers.  The  fundamental  justice  of  the  Square  Deal  is 
recognized  by  all.  Therefore,  since  the  underlying  prin- 
ciples to  govern  professional  conduct  are  readily  recognized, 
and  can  be  applied  generally  by  all  engineers  in  their 
daily  work,  the  logical  thing  to  do  is  to  prepare  a  Code  of 
Ethics  for  the  whole  profession  which  will  state  these 
guiding  principles  in  terms  applicable  to  engineers.  This  is 
what  our  Committee  on  Ethics  had  in  mind  when  an  invita- 
tion was  sent  to  the  other  Societies  to  join  with  us  in  con- 
sidering the  preparation  of  such  a  Code. 

It  is  time  that  engineering  became  recognized  as  one  of 
the  learned  professions  just  as  law  and  medicine.  This  can 
only  be  attained  when  the  public  recognizes  high  ideals  of 
service  to  the  state,  to  their  profession  and  to  individuals  on 
the  part  of  all  engineers.  The  best  way  to  ensure  such 
ideals  among  engineers  is  by  jointly  subscribing  to  and 
enforcing  a  code  of  ethics  in  which  such  ideals  are  stated. 
The  public  will  never  consider  engineering  more  than  a 
trade  as  long  as  any  one  group  of  engineers  insist  they 
have  all  the  virtues  and  the  others  most  of  the  vices.  Our 
committee  hopes,  with  the  help  of  engineers  in  all  profes- 
sions, not  only  to  prepare  a  code  that  will  be  acceptable 
to  all,  but  also  to  recommend  procedilre  in  administering  it. 
We  hope  that  Engineering  Neivs-Record  can  yet  give  us 
its  co-operation,  assistance  and  criticism  in  the  preparation 
of  such  a  code  of  ethics. 

A.  G.  Christie, 
Chairman  Code  of  Ethics  Committee,  A.  S.  M.  E. 

Baltimore,  Jan.  17. 
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$10,000,000  for  Wilson  Dam 
Approved  by  Senate 

By  a  vote  of  36  to  2V,  the  Senate  has 
approved  the  appropriation  of  $10,000,- 
000  for  continuing:  work  on  the  Wilson 
dam  at  Muscle  Shoals  on  the  Tennessee 
River.  Whether  the  confei-ees  on  the 
bill  will  retain  the  item  is  problemat- 
ical. The  Appropriations  Committee  of 
the  House  refused  to  embody  the  item 
in  the  bill  which  it  drafted.  An  un- 
successful effort  was  made  on  the  floor 
of  the  House  to  add  the  item  to  the  bill. 
After  a  hard  figrht  in  the  Senate  com- 
mittee an  amendment  to  the  House  bill 
was  approved.  The  Senate  itself  ap- 
proved the  item  on  Feb.  5. 

More  than  $12,000,000  already  has 
been  expended  on  the  dam.  An  addi- 
tional $.5,000,000  will  have  been  ex- 
pended by  May  1,  it  is  estimated.  In 
addition  to  these  amounts.  Colonel 
Hugh  Cooper  estimates  that  $33,000,000 
will  be  required  to  complete  the  project. 
'  Senator  Smoot  of  Utah  favors  aban- 
doning the  project.  He  thinks  it  is  bet- 
ter for  the  government  to  take  its  loss 
now  rather  than  to  spend  more  money. 
Senator  Lenroot  of  Wisconsin,  another 
of  the  more  active  opponents  of  the 
project,  favors  suspending  work  for  two 
or  three  years  so  that  the  proposition 
can  be  investigated  more  closely. 


Approaches  of  Lincoln  Memorial 
Must  Be  Underpinned 

The  terrace  wall,  the  walks  and  the 
steps  of  the  Lincoln  Memorial  at  Wash- 
ington, D.  C,  have  settled  to  the  point 
where  the  engineer  and  architect  in 
charge  have  asked  Congress  to  provide 
funds  to  enable  them  to  put  in  founda- 
tion piers  to  bed-rock.  The  original 
plans  called  for  rock  foundations  for 
the  terracing  and  approaches.  In  an 
effort  to  expedite  the  work  and  to  re- 
duce the  expense,  the  plans  were 
changed  and  a  spread  slab  concrete 
foundation  was  substituted,  though  the 
foundations  of  the  building  itself  were 
sunk  to  rock.  The  memorial  is  jn 
filled  ground  which  has  been  consoli- 
dating from  nine  to  thirty-four  years. 
The  changes  now  found  necessary  are 
pstimated  to  cost  SSfi.'^.OOO.  The  total 
cost  of  construction  for  the  Lincoln  Me- 
morial up  to  Jan.  1,  1921,  has  been 
$2,689,188,24.  The  settlement  in  no 
way  affect.s  the  Memorial  building 
itself  

Licensing  Bill  in  W.  Va. 

A  bill  t(>  license  engineers  has  been 
introduced  in  the  West  Virginia  le;,is- 
lature  by  the  American  Association  of 
Engineers  and  the  West  Virginia 
Engineers'  Society. 


Hirst  Resigns  as  Chief  Engineer 
of  Wisconsin  Highways 

A.  R.  Hirst  has  submitted  his  resig- 
nation as  chief  engineer  of  the  Wis- 
consin Highway  Commission  to  take  ef- 
fect not  later  than  Dec.  31,  1921.  As 
explained  in  a  statement  by  Mr.  Hirst 
on  p.  26.5  of  this  issue,  he  is  unwilling 
to  assume  responsibilitv  for  the  state's 
highway  work  with  tho  underpaid  staff 
which  the  present  organization  policy 
allows  him. 

Mr.  Hirst  was  born  in  Elmont,  N.  Y., 
in  1881,  and  was  graduated  from  Mary- 
land Agricultural  College  in  1902.  His 
professional  experience  includes  service 


A.  R.  HIRST 

with  the  Pennsylvania  R.R.,  the  high- 
way division  of  the  Maryland  Geologi- 
cal Survey,  the  Illinois  Highway  Com- 
mission and  the  Wisconsin  Geological 
Survey.  In  August,  1911,  Mr.  Hirst 
became  acting  state  highway  engineer 
of  Wisconsin  and  th-'  following  year 
he  was  appointed  chief  engineer  of  the 
Wisconsin  Highway  Commission,  in 
which  position  he  has  served  continu- 
ously to  date.  In  1912  he  was  elected 
president  of  the  American  Association 
of  State  Highway  Oflicials. 


To  Hold  Highway  Education 
Conference 

Under  the  auspices  'f  the  Permanent 
Committee  on  Highway  and  Highway 
Transport  Education,  the  University  of 
Michigan  and  the  Michigan  State 
Highway  Department,  a  mid-western 
conference  on  highway  and  highway 
transport  eilucation  will  be  held  in  Ann 
Arbor,  Michigan,  Feb.  23. 


Canadian  Engineers  Hold 
Annual  Meetirtg 

Legislation    and    Grading    of    Members 

Most  Discussed — Professional 

Sessions  in  Sections 

The  thirty-fifth  annual  general  and 
professional  meeting  of  the  Engineer- 
ing Institute  of  Canada  was  held  from 
Feb.  1-3  at  Toronto,  Ont.,  and  fully 
equaled  in  enthusiasm  and  attendance 
the  record  which  has  come  to  be  ex- 
pected of  these  meetings.  Over  600 
members  and  guests  were  registered 
and  the  attendance  at  the  several  meet- 
ings .seemed  to  indicate  that  little  of 
the  registration  w^s  merely  nominal, 
.^s  is  customary  with  the  Canadian 
meetings,  the  social  ^^tures  were 
emphasized.  On  two  of  the  three  days 
there  were  luncheons  with  over  300 
present  and  on  each  of  the  first  two 
evenings  there  were  entertainments,  on 
the  first  night  a  lively  smoker  and  the 
second  a  banquet  of  exceptional  bril- 
liance as  regards  speakers.  An  innova- 
tion this  year  was  the  sectionalization 
of  the  professional  meeting  for  one  day. 
Instead  of  a  joint  session  there  were 
five,  devoted  respectively  to  municipal, 
electrical,  structural,  chemical,  and 
mechanical  subjects.  On  the  last  day 
there  were  illustrated  lectures  on  sub- 
jects of  interest  to  all  the  members. 
Council  Report 

The  Council  report  for  the  year  1920 
showed  the  Institute  to  be  in  a  thriving 
condition.  A  deficit  of  last  year  has 
been  transformed  into  a  surplus  of  over 
$6,000  and  the  membership  has  in- 
creased so  that  at  present  there  are 
4,173  enrolled.  The  local  branches, 
which  have  been  so  emphasized  in  the 
policy  of  the  Institute,  are  equally 
thriving  and  two  additional  branches, 
one  at  Moncton,  N.  B.,  and  the  other 
at  Sydney,  N.  S.,  have  been  added, 
making  now  twenty  branch  societies,  to 
which,  by  the  present  scheme,  about 
$4,.500  was  returned  in  rebate  from  the 
parent  society  for  the  partial  financing 
of  the  branches. 

Proposed  amendments  to  the  by-laws 
iif  the  Institute  were  discussed  at  the 
meeting  and,  according  to  the  existing 
by-laws,  were  passed  without  change  to 
letter  ballot.  The  most  important  of 
the  changes  include  enlargement  of  the 
discipline  provisions  of  the  by-laws. 
By  an  addition  to  one  of  the  sections  it 
would  he  in  the  future  required  that 
any  member  signing  a  complaint 
against  any  member,  provided  the  com- 
plaint results  in  an  inquiry  into  that 
member's  fitness  for  membership  in  the 
Institute,  must  present  himself  in 
person  at  the  inquiiy  and.  failing  to 
give   a   sufficierft   excuse   for   not   doing 
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so,  the  complaining  member  himself 
will  be  expelled.  The  second  provision 
of  the  by-laws  raises  all  of  the  fees  $4 
or  $5  ($1  for  students)  so  that  the 
highest  rate  paid  under  the  new  pro- 
vision will  be  $18  for  resident  members. 

In  a  general  repoit  of  conditions  it 
was  stated  that  an  ai-rangement  had 
been  made  with  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
and  the  American  Society  of  Mechan- 
ical Engineers  whereby  those  societies 
and  the  Canadian  Institute  will  mu- 
tually extend  privileges  of  publications 
to  other  members;  that  is,  any  member 
of  the  American  society  may  obtain  the 
publications  at  the  same  rate  as  th-j 
Canadian  society  member,  and  vice 
versa.  This  action  was  the  result  of 
the  efforts  of  a  committee  on  inter- 
national relations  which  is  endeavoring 
to  develop  ties  between  the  American 
and  the  Canadian  societies.  It  was  also 
announced  that  through  some  joint 
action  of  Canadian  societies  a  uniform 
boiler  code  was  in  a  fair  way  of  adop- 
tion in  all  of  the  Canadian  provinces. 

Prizes  awarded  during  the  current 
year  were  as  follows:  The  Leonard 
prize  for  1919  to  E.  E.  Campbell  for  his 
paper  entitled  "Hidden  Creek  and  Its 
Operation,"  presented  to  the  Canadian 
Mining  Institute;  for  1920  to  J.  C. 
Nicol  and  Staflf  for  the  paper  entitled 
"Mining  and  Smelting  Operations  of 
the  International  Nickel  Co.  of  Can- 
ada," also  presented  to  the  Canadian 
Mining  Institute.  The  Pluramer  prize 
for  1919  to  Dr.  A.  Stansfield,  for  his 
paper  before  the  Engineering  Institute, 
entitled  "Electrical  Furnaces."  The 
Gzowski  prize  to  R.  deL.  French  for 
his  paper  entitled  "Design  and  Con- 
struction of  Reinf orced-Concrete  Cov- 
ered Reservoirs"  before  the  Engineer- 
ing Institute,  and  the  Student  prize  to 
J.  R.  Dunbar  for  his  paper  "Primary 
Triangulation  of  the  Topographical 
Survey  of  Canada"  presented  to  the 
Engineering  Institute. 

Registration  Laws 

Considerable  time  was  given  in  one 
of  the  meetings  to  a  discussion  of  the 
proposed  registration  legislation  in 
Canada.  Through  the  efforts  of  the 
Institute  some  kind  of  an  engineering 
registration  law  has  now  been  adopted 
in  each  of  the  Canadian  'provinces, 
except  Saskatchewan,  Prince  Edward 
Island,  and  Ontario,  and  in  these 
provinces  work  is  well  along  toward 
the  successful  passage  of  such  legisla- 
tion. As  yet  there  is  little  to  report  as 
to  the  operation  of  these  acts  except 
that  it  was  noted  that  the  extra  fee 
required  by  the  Canadian  laws  for 
membership  in  the  professional  asso- 
ciations (which,  as  noted  in  Engineer- 
ing News-Record,  Jan.  6.  p.  21,  are  the 
media  through  which  the  registration 
is  made)  has  a  material  bearing  on  the 
possibility  of  increased  dues  in  other 
engineering  societies  such  as  the 
Engineering  Institute.  No  little  part  of 
the  opposition  to  increasing  dues  as  re- 
quired by  the  by-laws  to  be  submitted 
to  letter  ballot  was  due  to  this  fact. 


Another  long  discussion  resulted 
from  the  proposal  that  something 
should  be  dbne  to  revise  the  grades  in 
the  Institute.  There  are  now  students, 
juniors,  associate  members,  and  mem- 
bers, of  which  the  latter  two  are  corpo- 
rate and  have  voting  powers,  and  also 
associates  who  are  not  members  at  all 
and  affiliates  who  are  men,  as  the  word 
indicates,  affiliated  only  with  the  local 
branches.  While  the  discussion  as  .to 
the  necessity  for  reducing  this  large 
number  waxed  long,  it  did  not  have  any 
outstanding  unanimity,  but  the  prob- 
abilities are  that  the  Council  or  the 
committee  on  policy  will  make  a  study 
of  the  matter  in  the  ensuing  year.    The 

New    President    of    the 
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of  Canada 


the     paper     and     the     discussion     will 
appear  later. 

The  principal  officers  for  the 
ensuing  year  elected  by  ballot  were: 
President,  John  M.  R.  Fairbaim,  chief 
engineer  of  the  Canadian  Pacific  R.R.; 
vice-presidents,  H.  G.  Acres,  hydraulic 
engineer  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  and  Walter  J. 
Francis,  consulting  engineer,  Montreal. 
The  secretary  of  the  Institute  is  Eraser 
S.  Keith,  vrith  offices  at  176  Mansfield 
St.,  Montreal. 


J.  M.  R.  F.^IRBAIRN 


committee  on  policy,  incidentally,  re- 
ported little  more  than  progress  be- 
cause it  has  not  as  yet  had  time  to 
function  actively.  It  has  under  consid- 
eration, however,  a  series  of  recom- 
mendations for  submission  to  the  Coun- 
cil respecting  an  appropriate  policy  for 
the   Institute. 

Sectional  Meetings 

The  wide  attendance  on  and  interest 
in  the  sectional  professional  meetings 
were  particularly  significant. 

The  paper  which  attracted  most 
attention  was  entitled  "Operation  of 
Toronto  Filtration  Plant"  by  James 
Milne,  of  the  Public  Works  Department 
of  the  City  of  Toronto.  This  paper 
gave  the  relative  costs  of  construction 
and  operation  of  the  slow  sand  filters 
built  some  years  ago  at  Toronto  and 
the  later  drifting  sand  filters  installed 
under  the  so-called  VerMehr  patents. 
The  contents  of  the  paper  were  critic- 
ised, particularly  by  Allen  Hazen,  of 
New  York  City,  who  was  the  engineer 
on  the  earlier  plant.     Fuller  details  of 


J.  M.  R.  Fairbairn  Elected  Presi- 
dent of  Canadian  Institute 

John  Morrice  Roger  Fairbairn,  chief 
engineer  of  the  Canadian  Pacific  Rail- 
way System,  was  elected  president  of 
the  Engineering  Institute  of  Canada  at 
its  annual  meeting  in  Toronto  Feb.  1-3. 
Most  of  his  professional  experience  has 
related   to  the   railway  field. 

Mr.  Fairbairn  was  born  in  Peter- 
borough June  30,  1873.  He  was  gradu- 
ated from  the  School  of  Practical  Sci- 
ence in  Toronto  in  1893  after  devoting 
his  summer  vacations,  while  still  a  stu- 
dent, to  practical  engineering  work,  in- 
cluding service  under  the  late  W.  A. 
Ramsay,  chief  engineer  of  construction 
for  the  Canadian  Pacific  Ry. 

His  first  position  was  with  the  Can- 
adian Department  of  the  Interior  as 
principal  assistant  on  topographical 
surveys  in  Alberta  and  later  he  was 
transferred  to  the  drafting  division  of 
the  Department  of  Railways  and  Can- 
als. Following  a  short  period  with  the 
Department  of  Railways  and  Canals 
as  transitman  on  right-of-way  surveys 
he  became  engineer  in  charge  of  con- 
struction of  the  Lachine  and  St.  Laur- 
ent lines  of  the  Montreal  Park  &  Island 
Ry.  In  1897  Mr.  Fairbairn  became 
associated,  as  principal  assistant,  to 
Charles  A.  Stoess  on  mining  claim  and 
land  grant  surveys  in  British  Columbia, 
acting  also,  for  a  time,  as  city  engineer 
of  Kalso,  B.  C.  He  then  entered  pri- 
vate practice  as  a  civil  and  mining  en- 
gineer at  Kalso  and  Greenwood  until, 
in  1900,  he  joined  the  construction  de- 
partment of  the  Canadian  Pacific  Ry. 
In  August,  1901,  however,  he  rejoined 
the  Department  of  Railways  and 
Canals  as  engineer  in  charge  of  Section 
3,  Simcoe-Balsam  Lake  Division.  He 
then  returned  to  the  Canadian  Pacific, 
in  1901,  where  he  has  served  continu- 
ously in  various  capacities,  starting  as 
principal  assistant  to  the  division  en- 
gineer at  Montreal  and  being  promoted 
steadily  until  his  appointment  as  chief 
engineer  became  effective  July  1,  1918. 
Mr.  Fairbairn  has  acted  as  a  member 
of  the  Council  of  the  Engineering  Insti- 
tute of  Canada  and  as  its  vice-president. 


Northwestern  Contractors  Annual 
Convention  Announced 

A  general  invitation  to  contractors 
has  been  issued  by  the  Northwestern 
Association  of  General  Contractors  to 
attend  their  annual  convention  in  St. 
Paul  March  11  and  12.  Convention  head- 
quarters will  be  at  the  St.  Paul  Hotel. 
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Vehicle  Tunnel  Policies  Endorsed 
by  Transport  Interests 

Recommendations  originally  made  by 
the  engineers  of  the  New  York-New 
Jersey  Tunnel  Commissions  with  re- 
spect to  matters  of  roadway  and  traffic, 
in  the  vehicular  tubes  underneath  the 
Hudson  River  have  been  concurred  in  by 
an  advisory  transportation  committee 
of  twelve  members,  representing  motor 
vehicle  manufacturers  and  other  trans- 
portation intei'ests,  selected  last  year  by 
C.  M.  Holland,  chief  engineer  to  the 
commissions.  The  report  of  this  com- 
mittee, made  public  Feb.  7,  endorses 
the  two-way  roadway,  20  ft.  wide,  in 
each  tube ;  the  provision  for  a  maximum 
vehicle  width  of  8  ft.;  a  flat  (un- 
crowded)  roadway  without  groove  ways; 
mobile  equipment  for  hauling  disabled 
.vehicles  out  of  the  tunnel;  and  the  in- 
stallation of  a  railroad  system  of  sig- 
nalling. 

The  transportation  committee  has 
recommended  for  the  vehicular  tubes  a 
pavement  of  close-jointed,  cement- 
grouted  granite  block.  The  commis- 
sions, however,  have  not  yet  reached  a 
decision  as  to  the  type  of  paving. 


Condemn  "Marshall  Plan"  for 
California  Irrigation 

Sixty-one  members  of  the  San  Fran- 
cisco Section  of  the  American  Society 
of  Civil  Engineers,  at  a  special  meet- 
ing Feb.  4,  passed  resolutions  condemn- 
ing the  "Marshall  plan"  for  an  exten- 
sive irrigation  system  in  the  central 
valley  of  California.  The  plan,  for 
which  R.  B.  Marshall,  formerly  chief 
geographer  of  the  U.  S.  Geological  Sur- 
vey is  sponsor,  is  receiving  suppoit  at 
the  state  capital  in  the  form  of  a  pro- 
posal to  appropriate  $500,000  for  a 
survey.  Propaganda  designed  to  win 
over  the  farmer  element  has  been  very 
active. 

The  civil  engineers,  at  their  special 
meeting,  declared  the  scheme  to  be 
physically,  legally  and  financially  im- 
practicable, affirming  al?o  that  the  pub- 
licity given  to  the  plan  has  seriously 
interfered  with  irrigation  and  reclama- 
tion projects  now  under  way. 

A  letter,  signed  by  a  number  of  San 
Francisco  engineers  and  setting  forth 
the  case  against  the  Marshall  plan,  ap- 
pears on  p.  273  of  this   issue. 

Interest  Rate  on  California  Road 
Bonds  R'ised  to  5  '  i  Per  Cent 

The  California  state  highway  finance 
board  on  Jan.  28  authorized  the  sale  of 
?3,000,000  in  highway  bonds  at  5J  per 
cent.  This  is  the  first  action  taken  by 
the  newly  created  board  which  was 
formed  to  adjust  the  interest  rate  from 
time  to  time  to  suit  conditons  of  the 
money  market.  This  first  blo;k  of 
bonds  is  expected  to  finance  the  first 
part  of  the  1921  construction  program. 
Announcement  has  been  made  that  bids 
for  paving  about  7.5  mi.  of  state  high- 
way will  be  received  Feb.  21,  this  work 
to  be  financed  by  the  bonds  which  it  is 
expected  can  be  sold  at  5}-per-cent 
rate. 


Alameda  Site  for  Pacific 
Naval  Base 

In  a  report  to  the  House  Committee 
on  Naval  Aairs  the  special  joint  com- 
mittee of  five  members  of  the  Senate 
and  five  members  of  the  House,  created 
to  investigate  the  advisability  of  build- 
ing a  naval  base  on  San  Francisco 
Bay  and  other  matters,  reported  under 
date  of  Jan.  31,  favoring  the  selection 
of  the  site  at  Alameda  on  the  east  shore 
of  San  Francisco  Bay  directly  opposite 
San  Francisco.  This  site  was  selected 
in  preference  to  the  Hunters  Point  site, 
in  San  Francisco  proper,  and  the  exten- 
sion of  the  Mare  Island  Nav>'  Yard. 
The  report  does  not  detail  any  of  the 
deficiencies  of  Hunters  Point,  nor  many 
of  the  advantages  of  Alameda,  but  de- 
votes considerable  space  to  demon- 
strating why  Mare  Island  should  not 
be  used.  The  arguments  against  Mare 
Island  are  mainly,  according  to  the 
committee's  report,  the  difficulties  of 
future  extension,  the  remoteness  (two 
miles)  of  the  existing  shops  from  the 
proposed  new  layout,  and  the  disadvan- 
tage of  "a  location  on  a  shallow  and 
muddy  estuaiy  reached  by  a  dredged 
channel  several  miles  long  through 
Pinole  Shoals,  making  access  difficult." 
The  committee  admits,  however,  that 
the  Mare  Island  development  would  be 
much   cheaper. 

The  same  report  recommends  the 
adoption  of  the  San  Pedro  (Los  Angeles 
Harbor)  site  for  a  submarine  base,  San 
Diego  for  a  lighter  than  air  naval 
aviation  base,  Poi-t  Angeles  as  an  ad- 
vance operating  station  for  small  units, 
and  San  Point  near  Seattle  as  a  heavier 
than  air  naval  base. 


Crge  Widening  of  Lake  Washing- 
ton Canal 

At  a  public  meeting  held  recently  at 
Seattle,  Wash.,  recommendations  were 
made  that  the  Lake  Washington  ship 
canal  be  widened  to  300  ft.,  tapering  to 
22.5  ft.  at  the  bottom,  with  a  depth  of  30 
to  34  ft.  at  low  tide.  Recommendations 
were  made  to  Col.  Edward  Schultz, 
U.  S.  Army  engineer  in  charge'  of  this 
district.  A  number  of  speakers  pre- 
sent urged  that  another  canal  lock  be 
built,  and  that  it  be  large  enough  to 
accommodate  battleships  anJ  capital 
ships  of  th*"  Pacific  fleet.  Figures  were 
presented  to  s'low  the  growing  use  of 
the  canal  and  locks,  and  statistics  pre- 
sented were  as  follows: 

In  1916  (four  months)  3,230  boats; 
1917,  23,392  boats;  1918,  23,250  boats. 
1919,  24.700  boats;  there  is  an  increase 
of  approximately  25  per  cent  over  the 
1919  figures  for"  the  year  1920.  Testi- 
mony indicated  that  lively  industrial 
and  commercial  development  of  the  sec- 
tions bordering  on  Lakes  Washington 
and  Union  would  follow  the  widening 
and  defpening  of  the  canal  anil  im- 
provement of  facilities  at  the  lock.  The 
Port  of  Seattle  Commission,  of  which 
George  F.  Nicholson  is  engineer,  in  a 
letter  to  Col.  Schultz,  went  on  record 
as  strongly  favoring  the  widening  of 
the  canal. 


Army   Motor  Equipment   Needed 
for  State  Roads,  Says  Reavis 

Another  effort  to  secure  motor  equip- 
ment and  other  materials  from  the  War 
Department  foriuse  by  the  states  in  road 
building  activities  has  been  launched 
by  Representative  Reavis  of  Nebraska. 
Mr.  Reavis  declares  that  the  War  De- 
partment is  holding  equipment  suitable 
for  road-building  purposes  greatly  in 
excess  of  its  requirements.  Much  of 
this  material  he  declares  is  on  the  point 
of  becoming  useless,  due  to  deteriora- 
tion. He  urges  that  Congress  act  while 
there  still  is  a  chance  to  prevent  this 
equipment  from  becoming  almost  a 
total  loss. 

His  latest  bill,  which  is  more  com- 
prehensive than  the  measures  intro- 
duced previously  by  the  Nebraska  Rep- 
resentative, directs  the  Secretary  of 
War  te  turn  over  1,000  five-ton  cater- 
pillar tractors,  500  ten-ton  caterpillar 
tractors  and  200  mobile  machine  shop 
units.  The  bill  also  directs  the  Secre- 
tary of  War  to  turn  over  shop  ma- 
chinery, machine  tools  and  other  equip- 
ment suitable  for  the  repair  and  re- 
building of  motor  propelled  vehicles. 

The  bill  provides  that  the  states  are 
to  pay  20  per  cent  of  the  estimated 
value  of  the  property,  from  which 
freight  and  loading  charges  may  be 
deducted.  The  valuation  is  to  be  made 
under  the  direction  of  the  Secretary  of 
Agriculture.  The  bill  provides  that 
none  of  this  material  may  be  sold  by 
the  state  as  long  as  it  is  in  a  service- 
able condition. 


"Journal  of  Electricity"  Enlarges 
Its  Scope 

Enlargement  of  the  editorial  scope  of 
the  Journal  of  Electricity  and  a  change 
in  its  name  to  Journal  of  Electricity 
atid  Wentern  Industry  were  announced 
at  a  dinner  given  Feb.  1  in  San  Fran- 
cisco. The  date  marked  the  thirty-fifth 
anniversary  of  the  Journal  of  Electric- 
ity, which  has  been  one  of  the  McGraw- 
Hill  publications  since  September,  1919. 
Robert  Sibley  will  continue  as  editor  of 
the  enlarged  paper. 

The  Journal  of  Electricity  and  West- 
ern Industry  will  be  devoted  to  the  up- 
building -of  the  West  as  an  industrial 
section,  and  it  will  interpret  Western 
progress  through  the  application  of 
electric  power,  light  and  heat  in  indus- 
tries and  homes. 


House  Committee  Recommends 
Atlantic-(JuIf  Canal  Survey 

The  Committee  on  Railways  and  Can- 
als in  the  House  of  Representatives  on 
Jan.  27  brought  in  a  report  accompany- 
ing House  Bill  10,919,  which  requires 
the  Secretary  of  War  to  cause  to  be 
made  a  survey  "for  a  canal  from  Cum- 
berland Sound  to  the  mouth  of  the  Mis- 
sissippi River."  The  secretary  is  in- 
structed in  the  bill  to  make  a  survey 
and  an  estimate  of  cost  for  a  sea-level 
ship  canal,  for  a  lock  ship  canal,  and 
for  a  barge  canal;  $60,000  is  authorized 
for  the  survey. 
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To  Correlate  Standardization 
in  Mining 

Recent  recommendations  of  a  confer- 
ence on  standardization  of  mining 
equipment  and  practice  have  resulted 
in  the  American  Engineering  Stand- 
ards Committee  inviting  five  organiza- 
tions to  designate  two  members  each 
to  represent  them  upon  a  general  corre- 
lating committee,  with  the  understand- 
ing that  the  nucleus  so  formed  might 
enlarge  itself.  The  correlating  commit- 
tee has  been  formed  with  the  following 
membership:  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
Graham  Bright  and  Howard  N.  Even- 
son;  American  Mining  Congress, 
Charles  A.  Mitke  and  Warren  R.  Rob- 
erts; Mining  and  Metallurgical  Society 
of  America,  E.  S.  Berry  and  B.  Britton 
Gottsberger;  National  Safety  Council, 
F.  P.  Sinn  and  S.  J.  Williams;  U.  S. 
Bureau  of  Mines,  E.  A.  Holbrook  and 
O.  P.  Hood. 

The  work  of  the  committee  will  in- 
clude such  matters  as :  Delimiting  spe- 
cific projects  which  might  be  most  ad- 
vantageously handled  as  units;  recom- 
mending the  order  in  which  the  various 
pi'ojects  should  be  taken  up  in  order 
that  the  needs  of  the  industry  should 
be  served  best,  and  making  recommen- 
dations as  to  what  bodies  should  act  as 
sponsors  for  specific  projects,  and  as  to 
what  bodies  should  be  represented. 


Michigan  Engineers  Want  State 
Aid  for  Colleges 

More  than  200  engineers  attended  the 
three-day  convention,  Jan.  25,  26  and 
27,  of  the  Michigan  Engineering  So- 
ciety, State  Assembly  of  A.  A.  E.,  at 
Detroit. 

Endorsement  was  given  of  the  bud- 
gets of  the  University  of  Michigan, 
Michigan  Agricultural  College  and  the 
Michigan  College  of  Mines.  In  the 
resolution  were  clauses  commending 
higher  education  as  a  state  benefit  and 
therefore  calling  through  proper  com- 
pensation for  the  most  able  and  compe- 
tent instructors.  The  St.  Lawrence- 
Great  Lakes  deep  •  waterway  project 
was  endorsed  and  further  detailed 
study  by  a  board  of  "competent  highly 
qualified  engineers"  called  for.  Salary 
schedules  of  the  A.  A.  E.  were  adopted 
for  engineers  in  state  railroad  high- 
way, municipal,  country  and  state 
service. 

A  special  committee  was  appointed  to 
assist  in  enforcing  the  engineers' 
license  law.  It  was  recommended  that 
the  list  of  registered  engineers  be  sent 
to  all  state,  country  and  municipal  offi- 
cials, since  they  have  already  been  ask- 
ing whei'e  engineers  so  qualified  might 
be  obtained. 

The  Governor  has  proposed  the  crea- 
tion of  a  state  department  of  public 
works  and  the  committee  was  named  to 
get  in  touch  with  the  Governor  and  in- 
vestigate the  proposals.  Recommended 
revision  of  the  state's  drainage  laws  are 
to  be  brought  in  by  a  committee  at  the 
next  meeting. 


New  York  Office  Opened  to  Aid 
Trade  in  Germany 

In  the  interests  of  American  manu- 
facturers, exporters  and  importers,  and 
for  the  purpose  of  giving  information 
on  all  matters  pertaining  to  commercial 
intercourse  between  the  United  States 
and  Central  Europe,  the  American 
Chamber  of  Commerce  in  Berlin  has 
established  an  office  in  the  Park  Row 
Building,  New  York  City,  in  charge  of 
S.  George  Fremont,  secretary  and  man- 
ager. 

Structural  Section  Formed  by 
Boston  A.  A,  E.  Men 

A  structural  section  of  the  Boston 
chapter  of  the  American  Association 
of  Engineers  was  formed  at  a  meeting- 
held  Jan.  7.  Prof.  E.  H.  Rockwell, 
Tufts  Engineering  School,  was  elected 
president;  Paul  B.  Covey,  New  England 
Structural  Co.,  vice-president;  R.  B. 
Johnson,  Harvard  Engineering  School, 
secretary-treasurer. 


Edison  Company  Lays  Out  Big 
Power  Development  Program 

The  railroad  commission  of  Cali- 
fornia on  Jan.  21  authorized  the 
Southern  California  Edison  Co.  of  Los 
Angeles  to  proceed  with  a  construction 
program  that  is  to  call  for  the  ex- 
penditure of  approximately  $48,000,000 
in  the  next  six  years.  The  work  con- 
templated includes  the  construction  of 
reservoirs,  conduits  and  power  plants 
on  the  San  Joaquin  River  and  its  trib- 
utary, Big  Creek,  in  Fresno  County. 
The  additions  made  to  the  power  com- 
pany's system  under  this  program  are 
to  increase  its  capacity  by  360,000  kw. 
and  add  to  the  annual  output  1,500,- 
000,000  kw.-hr. 

In  authorizing  this  development  the 
commission  says,  "It  appears  that  the 
demands  for  electricity  in  the  territory 
now  supplied  by  applicant  are  con- 
stantly increasing  and  must  be  met 
largely  by  the  construction  of  new 
hydroelectric  plants.  The  funds  to  be 
used  in  this  work  are  to  be  obtained 
from  the  sale  of  applicant's  stocks  and 
bonds." 

The  principal  items  of  constructio.i 
included  in  the  program  which  has  been 
thus  approved  are  (1)  Florence  Lake 
■reservoir  at  the  head  waters  of  the 
San  Joaquin,  capacity  43,000  acre-feet, 
(2)  tunnel  11  mi.  long,  connecting  Lake 
Florence  with  Huntington  Lake,  (3) 
conduits  from  Huntington  Lake  to 
Shaver  Lake,  (4)  a  new  hydroelectric 
generating  station  above  Shaver  Lake 
to  be  known  as  power  house  1-A,  (.5) 
a  reservoi  d.  Shaver  Lake,  capacity 
138,000  acre-feet,  (6)  conduits  from 
Shaver  Lake  reservoir  to  a  generating 
station  to  be  known  as  power  house  No. 
2-A,  (7)  a  new  hydroelectric  generating 
station  to  be  known  as  power  house  2-A 
on  Big  Creek,  (8)  a  third  generating 
unit  to  be  installed  in  the  present  power 
house  No.  1  on  Big  Creek,  (9)  enlarge- 
ment of  hydroelectric  generating  sta- 
tion known  as  power  house  No.  8. 


Fifteen  Millions  for  Rivers  and 
Harbors 

A  lump-sum  River  and  Harbor  bill 
carrying  $15,250,000  has  been  reported 
to  the  House  of  Representatives.  Of 
that  sum,  $15,000,000  is  to  be  allotted 
to  the  Chief  of  Engineers  for  mainte- 
nance. The  remainder,  $250,000,  is  to 
be  expended  for  surveys  and  contingen- 
cies. The  bill,  as  reported,  is  a  decided 
reduction  from  the  $57,000,000  re- 
quested by  the  Chief  of  Engineers.  A 
minority  report  was  made  which  in- 
cludes a  substitute  bill  carrying  a  total 
of  $28,271,850. 

The  majority  of  the  Committee  on 
Rivers  and  Harbors  contends  that  the 
$15,000,0000  plus  the  $47,000,000  of 
river  and  harbor  funds  from  previous 
appropriations,  which  have  not  been  ex- 
pended, should  be  enough  to  carry  the 
work  to  June  30,  1922.  The  minority 
claims  that  the  $47,000,000  on  hand  -"s 
credited  to  certain  projects  and  can  not 
be  applied  where  the  new  appropriation 
is  needed.  The  minority  takes  the  posi- 
tion that  Congress  is  delegating  its  re- 
sponsibility to  the  Chief  of  Engineers 
when  it  fails  to  bring  in  an  itemized 
bill.  The  majority  contends  that  the 
lump-sum  bill  makes  available  all  the 
money  needed  to  take  care  of  the  work 
urgently  needed. 


Nova  Scotia  Highways 
Investigated 

Charges  of  irregularity  in  the  ad- 
ministration of  the  Nova  Scotia  High- 
way Act  are  being  investigated  by  a 
committee  consisting  of  two  judges  and 
F.  W.  W.  Doane,  city  engineer  of  Hali- 
fax. The  opening  and  alteration  of 
tenders  after  the  hour  for  closing  had 
passed  are  among  the  alleged  acts 
which  have  started  the  controversy. 
Certain  changes  in  personnel  have  ac- 
companied the  investigation,  among 
them  the  appointment  of  W.  A.  Hendry 
of  Bedford  as  chief  engineer  to  succeed 
John  Roland. 


Will  Not  Consider  Use  of  More 
Flow  of  Niagara 

No  applications  under  the  Water- 
power  Act  involving  the  prospecting 
use  of  water  from  the  Niagara  River, 
under  an  amended  treaty  with  Great 
Britain,  will  be  considered  by  the  Fed- 
eral Power  Commission.  This  an- 
nouncement was  made  by  the  commis- 
sion during  the  course  of  its  hearings 
held  in  Washington  Jan.  24,  25  and  26. 
Even  discussion  of  the  problems  in- 
volved, should  additional  diversion  be 
authorized,  was  ruled  out,  but  the  com- 
mission made  it  clear  that  it  would  give 
consideration  to  possibilities  under  ad- 
ditional diversion  in  considering  pro- 
posals for  the  use  of  existing  water. 

The  city  of  Buffalo  is  the  only  appli- 
c:;nt  contesting  the  claim  of  the  Niag- 
ara Falls  Power  Company.  Represen- 
tatives of  the  city  of  Buffalo  were  ac- 
corded much  time  at  the  hearing,  but  it 
was   evident   that   the   commission   was 
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not  impressed  with  all  their  arguments. 
Among  other  things  it  came  to  the  at- 
tention of  the  commission  that  the  com- 
missioners of  Buffalo  are  divided  on  the 
water-power  policy  to  be  pursued. 


Brick  Makers  Discuss  Building 
Costs 

Discussions  of  the  broader  problems 
affecting  the  industry,  as  well  as  those 
having  to  do  with  methods  of  increasing 
the  production  and  consumption  of 
brick,  were  given  prominent  place  on 
the  program  of  the  joint  session  of  the 
National  Brick  Manufacturers'  Asso- 
ciation and  the  Common  Brick  Manu- 
facturers' Assoriation,  whose  annual 
meetings  were  held  in  the  Hotel  Penn- 
sylvania, New  York  City,  Jan.  31- 
Feb.  4. 

Though  the  greater  part  of  the  con- 
vention time  was  consumed  in  discus- 
sion of  more  or  less  technical  methods 
of  brick  manufacture,  handling  and 
transportation,  action  was  taken 
through  resolution  on  several  important 
issues  which  concern  employment  rela- 
tions and  the  broad  administration  of 
tha  industry.  Chief  among  the  resolu- 
tions were  those  (1)  Recommending 
co-operation  with  architects  and  others 
in  stimulating  enrollment  of  appren- 
tices in  the  brick-laying  trade;  and  (2) 
urging  upon  Congress  the  adoption  of 
custom  duties  that  will  result  in  a  reci- 
procal agreement  for  the  shipment  of 
brick  between  the  United  State^  and 
Canada. 

Tariff  duties  from  the  United  States 
to  Canada  now  are  30  per  cent  ad 
valorem,  with  an  anti-dumping  clause. 
To  the  United  States  from  Canada, 
brick  is  taxed  10  per  cent  ad  valorem, 
an  anti-dumping  clause  also  being  in- 
cluded in  the  tariff  provision.  The 
National  Brick  Manufacturers'  Associa- 
tion recommended  all  duties  on  brick 
be  removed  and  that  there  be  no  anti- 
dumping clau.se,  or  at  least  that  the 
duties  not  exceed  10  per  cent  ad 
valorem. 

It  was  stated  from  the  floor  of  tho 
convention  that  approximately  90  per 
cent  of  the  plant  capacity  of  the  Com- 
mon Brick  Manufacturers  was  now 
fdle.  When  a  resumption  in  brick 
manufacture  will  occur,  depended,  it 
was  said,  upon  a  lowering  in  wage  cost. 
One  statement  was  made  that  a  reces- 
sion of  2.5  per  cent  in  the  common  labor 
wages  would  probably  result  in  a  drop 
of  from  $1  to  $2  per  thousand  in  the 
price  of  brick.  Despite  the  present  con- 
dition of  the  industry,  it  was  frequently 
-tated  ^iiat  a  re.sumption  in  building 
onstruction  was  bound  to  come,  though 
it  would  not  come  perhaps  until  several 
months  after  normal  spring  construc- 
tion begins. 

The  belief  was  generally  expressed 
that  during  the  coming  year  or  so 
brick  will  have  its  greatest  market  in 
building  house  construction.  Therefore, 
in  <jrder  to  make  a  brick  house  competi- 
tive in  first  cost  with  any  other  type, 
a  new  type  of  wall  has  been  developed, 
called  the  "idea!"  wall.     It  is  a  hollow 


wall,  having  several  forms,  the  simplest 
being  the  laying  of  the  brick  so  that 
every  other  brick  in  every  course  is  a 
header.  Tests  are  now  being  carried 
on  to  determine  if  that  type  of  wall 
will  meet  city  building  code  require- 
ments. Once  its  status  as  an  approved 
design  is  secured,  a  large  increase  in 
the  consumption  of  brick  is  looked  for- 
ward to. 


Contracts  Awarded  in  January 
1920  and  1921  Compared 

Contracts  actually  awarded  in  Janu- 
ary, 1921,  as  reported  in  the  construc- 
tion news  section  of  Engineering  News- 
Record  have  a  money  value  of  more 
than  $54,000,000.  The  total  for  the 
same  month  of  1920  was  approximately 
$175,000,000.  Most  of  the  difference 
between  these  two  figures  is  account- 
able in  the  decline  in  industrial  building, 
in  the  construction  of  office,  bank, 
school,  loft  and  business  buildings,  and 
in  miscellaneous  construction.  The 
amount  of  money  involved  in  water- 
works, sewer,  bridges,  street  and  road, 
railway,  and  excavation  and  dredging 
contracts  actually  awarded  in  January, 
1921,  compares  favorably  with  the 
aggregate  value  of  contracts  of  the 
same  classification  let  in  the  corre- 
sponding month  of  1920.  In  January  of 
this  year  the  money  value  of  industrial 
works  contracts  was  but  approximately 
$13,000,000  and  that  of  buildings  but 
$17,500,000;  whereas  in  January,  1920, 
contracts  to  the  extent  of  $56,000,000 
were  awarded  for  industrial  buildings 
and  $87,000,000  for  building  con- 
struction. 

A  comparison  of  the  money  valuation 
of  the  various  classifications  for  the 
corresponding  months  of  1920  and  1921 
are  given  herewith: 

Classification  .Ian  .  1920  Jan  .  1921 

Waterworks $1,143,777  $519,028 

Sewers 1,863,840  3,146,948 

Bridtes 2.021,553  3,030,477 

Streets  and  roads 12,203,970  11.597,810 

Railways 15,000  80.000 

Excavation  dredging ...  .  1.541.576  1,266,346 

Industrial  works 56.041.047  12.881.968 

Buildings 87.095.987  17.455.673 

Federal  Kovemmcnt 4,980,945  2.071.141 

Miscellaneous 8.256.071  2.358,976 

Totals $175,163,766       $54,408,367 


Brindell  Is  Found  Guilty 

Robert  P.  Brindell,  president  of  the 
New  York  Building  Trades  Council, 
whose  trial  on  charges  of  extortion  has 
been  going  on  before  Justice  McAvoy 
in  the  New  York  Supreme  Court  for 
the  past  several  weeks,  and  whose  in- 
dictment resulted  from  the  investiga- 
tions made  by  the  Lockwood  joint  legis- 
lative committee  on  housing,  was  found 
guilty  Feb,  3.  The  jury  reached  a  ver- 
dict on  the  first  ballot.  The  offense  ^f 
which  he  is  convicted  carries  with  it 
a  maximum  penalty  of  fifteen  years'  im- 
prisonment, there  being  no  alternative 
of  a  fine.  This  is  the  first  conviction 
growing  out  of  the  investigations  made 
by  the  Lockwood  committee. 

Brindell's  attorney  was  given  time  in 
which  to  file  a  motion  for  an  appeal. 


Trial  of  Hettrick,  Code  of 
Practice  Author,  Begins 

The  trial  of  John  T.  Hettrick,  of 
"code-of-praetice"  fame,  whose  indict- 
ment was  returned  by  a  New  York 
grand  jury  growing  out  of  an  investi- 
gation made  by  the  Lockwood  joint  leg- 
islative committee  on  housing,  began 
Feb.  8  before  Justice  McAvoy  of  tho 
Supreme  Court.  The  charge  againsv 
Hettrick  is  that  of  coercion.  The  case 
is  based  on  allegations  that  Hettrick 
with  certain  labor  co-defendants,  co- 
erced firms  and  individuals  to  join  the 
code-of-practice  to  restrain  competition. 
Prosecution  of  the  case  is  in  the  hands 
of  Henry  L.  Stimson,  former  Secretary 
of  War. 

Toledo  Creates   Emergency 
Unemployment  Fund 

In  order  to  care  for  the  unemployed 
the  city  of  Toledo  recently  passed  an 
emergency  measure  calling  for  the  ap- 
propriation of  $25,000  with  which  to 
repair  streets,  alleys  and  public  build- 
ings. A  number  of  the  city's  former 
unemployed    are    already    at    work. 


Thirty  Per  Cent  of  Eighty-four 
Chicago  Unions  Idle 

A  recent  announcement  made  at  a 
meeting  of  the  Chicago  Federation  of 
Labor  was  to  the  effect  that  in  84 
unions  but  two-thirds  of  the  members 
were  employed.  The  largest  percentage 
of  unemployed  is  in  the  building  indus- 
try. There  are  approximately  200,000 
union  workers  in  the  300  unions  in 
Chicago. 

Nation-Wide  Move  to  Scale  Down 
Railroad  Wages 

Through  its  decision  in  the  applica- 
tion of  the  Atlanta,  Birmingham  & 
Atlantic  Ry.  for  authority  to  reduce 
wages  the  United  States  Railway  Labor 
Board,  meeting  in  Chicago  Jan.  27, 
opened  the  way,  in  the  opinion  of  many 
railroad  executives,  for  a  nation-wide 
readjustment  and  scaling  down  of 
railroad  wages.  Following  the  decision 
meetings  of  the  labor  committee  of  the 
Association  of  Railroad  Executives 
have  been  held  at  which  agreement  is 
reported  that  operating  expenses  must 
be  reduced  a  half  billion  a  year,  since 
it  is  not  considered  feasible  to  raise 
rates  above  the  present  level.  It  is  also 
indicated  that  some  $150,000,000  per 
year  can  be  eliminated  by  abrogation 
of  national  shop  agreements  of  which 
the  Association  of  Railway  Executives 
may  ask  annulment. 

The  Railway  Labor  Board  decided 
that  the  Atlanta,  Birmingham  &  At- 
lantic Ry.  had  no  status  before  the 
hoard  inasmuch  as  it  had  failed,  first, 
to  negoti'ite  with  its  employees  before 
appearing  Iwfore  the  board.  It  is  con- 
sidered that  the  decision  opens  the  way 
for  individual  negotiation  by  the  car- 
riers with  their  employees  for  such 
revision  downward  as  is  considered  con- 
si.'tent  with  the  present  trend  of  read- 
justment. 
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Engineering  Societies 


Calendar 

Annual  Meetings 


\MKRIC.\X  .ASSOCIATION'  OP  E.N'- 
(ilNKERS.  Chicago:  Seventh  Con- 
v.-iition.  Buffalo.  .""I.  Y..  May  9. 
10  ■and   11. 

.VMEPaCAN  CONCRETE  INSTITUTE, 
Detroit;  Convention.  Chicago.  Feb. 
14-16. 

\.\11':RICA.\'  SOCIETY  OF  CIVir, 
ENGINEERS.  New  York  ;  Annual 
Convention.   Houston.  Texas.  April 


AMERICAN  ROAD  BUILDERS'  AS- 
SOCI.A.TION,  New  York  City  ; 
Convention,  Chicago.  Feb.  9-12. 

AiMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS,  New  York ; 
Spring  meeting.  Chicago,  May 
23-26. 

.AMERICAN  RAILW.A.Y  ENGINEER- 
ING .ASSOCIATION,  Chicago ; 
Convention.   March   15-17. 


The  New  Jersey  Sewage  Works  Asso- 
ciation at  its  annual  meeting,  Feb.  18, 
will  be  addressed  by  the  follovidng 
speakers:  Weston  Gavett,  "Sewage 
Siphons";  Thomas  J.  Headlee,  "Certain 
Phases  of  the  Biology  of  Sevifage  Dis- 
posal"; John  R.  Downes,  "Practical 
Operating  Data  on  Imhooff  Tanks  and 
Screens";  C.  M.  Nichols,  "The  Design 
and  Operation  of  Single-Story  Tanks." 
There  will  be  an  open  discussion  on 
assessment  methods  for  new  sewers. 

The  American  Wood  Preservers 
Association  held  its  annual  meeting  in 
San  Francisco,  Jan.  25-27.  More  than 
a  score  of  committee  reports  and 
papers  had  been  printed  in  advance  for 
distribution  and  most  of  these  were 
read  in  abstract  in  order  to  afford  as 
much  time  as  possible  for  discussion. 
There  were  joint  dinner-meetings  with 
the  San  Francisco  Section  Am.  Soc.  C. 
E.  and  with  the  National  Association  of 
Railroad  Tie  Producers.  Officers 
elected  for  the  ensuing  year  were  presi- 
dent, C.  M.  Taylor,  superintendent  of 
treating  plant,  Philadelphia  &  Reading 
railroad  and  Central  Railroad  of  New 
Jersey;  vice-president,  F.  J.  Angier, 
superintendent  timber  preservation, 
Baltimore  &  Ohio  railroad;  secretary- 
treasurer,  G.  M.  Hunt,  chemist,  forest 
products  laboratory,  Madison,  Wis.  The 
next  annual  meeting  will  be  held  in 
Chicago  in  January,  1922. 

The  National  Association  of  Railroad 
Tie  Producers  held  its  annual  meeting 
in  San  Francisco.  Jan.  27-28.  In  accord 
with  the  usual  custom  reports  from 
regional  representatives  were  received 
and  a  limited  number  of  papers  i-elating 
to  the  tie  producing  industry  were 
presented.  Officers  elected  for  the  en- 
suing year  were:  president,  Charles  R. 
McCormick,  Charles  R.  McCormick  & 
Co.,    San    Francisco;    vice-nresident.   J. 


H.  Johnson,  B.  Johnson  &  Son,  Rich- 
mond, Ind.;  secretary,  Warren  C.  Nixon, 
Western  Tie  &  Timber  Co.,  St.  Louis; 
Treasurer,  J.  J.  Schlafly,  Potosi  Tie  & 
Timber  Co.,  St.  Louis.  The  1922  con- 
vention is  to  be  held  at  Chicago,  111. 

The  Indiana  Sanitary  and  Water 
Supply  Association  will  hold  its  four- 
teenth annual  meeting  at  the  Claypool 
Hotel,  Indianapolis,  Ind.,  Feb.   16-17. 

The  American  Water  Works  Associa- 
tion, New  York  Section,  at  its  meeting 
Feb.  16,  will  be  shown  moving  pictures 
of  "trenching  machines  manufactured 
by  several  companies  and  their  repre- 
sentatives will  answer  questions  after 
describing  the  machines.  How  to  cut 
labor  costs  on  pipe  laying  work  will 
be  discussed  at  this  meeting. 


Personal  Notes 


T.  Chalkley  Hatton,  chief 
engineer.  Sewerage  Commission,  Mil- 
waukee, Wis.,  has  left  for  Europe 
where  he  will  spend  two  months  in  the 
study  of  municipal  sewage  disposal 
plants  in  France,  England,  Germany 
and  Italy.  He  will  also  gather  data  on 
the  operation  of  the  Schaefer-ter-Meer 
sludge  de-watering  machine. 

E.  C.  Macy  has  gone  to  Japan  in 
the  interests  of  Stone  &  Webster,  New 
York,  to  take  charge  of  the  design  and 
construction  of  a  hydro-electric  develop- 
ment on  the  Sho  River  for  the  Shogawa 
Hydro-Electric  Co.  He  was  recently  in 
charge  of  the  construction  of  the  Cari- 
bou hydro-electric  development  for  the 
Great  Western  Power  Co.  on  the 
Feather  River  in  California. 

Thornton  A.  Mills  has  resigned  the 
position  of  designer  with  the  Madera 
Irrigation  District  of  California  to  go 
to  the  Philippines  as  civil  engineer,  de- 
partment of  public  works,  at  Manila, 
P.  1. 

Joseph  C.  Letts,  former  Cap- 
tain of  Engineers,  U.  S.  A.,  has 
been  appointed  a  construction  engineer 
in  the  U.  S.  Public  Health  Service,  with 
headquarters  at  Waukesha,  Wis. 

Harry  Thoukat,  formerly  em- 
ployed in  the  county  engineer's  office, 
Trenton,  N.  J.,  has  been  appointed  town 
engineer  of  Union  Hill,  N.  J. 

D.  Fairchild  has  been  appointed 
acting  supervisor,  bridges  and  build- 
ings, Puget  Sound  division,  Northern 
Pacific  Ry.,  with  headquarters  at 
Seattle,  Wash.,  to  succeed  W.  E.  Brad- 
ley, who  is  on  a  leave  of  absence. 

S.  H.  Ingberg  has  been  transfer- 
red from  Chicago  to  Washington,  D.  C, 
to  take  charge  of  the  investigations  on 
fire  resisting  properties  of  building  ma- 
terials conducted  by  the  U.  S.  Bureau 
of  Standards. 


Colonel  A.  Earchman  of 
Kemptville,  Ont.,  engineer-in-chief  of 
Ottavva-Prescott  highway  work,  has  had 
the  Order  of  the  British  Empire  con- 
ferred upon  him  by  the  Imperial  Gov- 
ernment for  notable  service  rendered 
during  the  World  War  as  commanding 
officer  of  a  railway  battalion. 

Dudley  F.  Holtman,  associate  editor 
American  Contractor,  and  formerly 
senior  structural  engineer.  Interstate 
Commerce  Commission,  has  been  made 
construction  engineer  of  the  National 
Lumber  Manufacturers  Association  in 
charge  of  the  technical  and  research 
department. 

C.  K.  Calvert,  chemist,  Indianapolis 
Water  Co.,  since  1908,  has  i-esigned  to 
become  the  chief  chemist  for  the  Sani- 
tary Board  of  Indianapolis.  N.  D. 
Doane,  who  succeeds  Mr.  Calvert,  was 
formerly  at  the  South  Pittsurgh  filtra- 
tion  plant. 

Frederick  Stuart  Greene,  who  re- 
signed as  New  York  State  Commis- 
sioner of  Highways  Leb.  1,  plans  to 
open  an  office  as  consulting  engineer 
and  to  begin  active  practice  in  March, 
upon  his  return  from  a  trip  to  Panama. 

R.  C.  Starr,  construction  engineer 
with  the  San  Joaquin  Light  &  Power 
Corporation,  and  F.  M.  Thebo,  con- 
struction engineer,  have  organized  the 
firm  of  Thebo  &  Starr,  engineers  and 
contractors,  Sharon  Building,  San 
Francisco.  They  will  undertake  de- 
sign and  construction  work  generally, 
specializing  on  hydro-electric  and  irri- 
gation projects.  In  addition  to  devot- 
ing time  to  the  new  firm  Mr.  Starr  will 
retain  his  position  in  charge  of  de- 
sign and  construction  with  the  Power 
Company. 


Obituary 


Col.  Harry  E.  Talbot  t,  engi- 
neer and  manufacturer  of  Dayton, 
Ohio,  died  Jan.  .31  at  Miami,  Fla."  He 
was  born  in  Cincinnati  in  1860  and  was 
graduated  from  the  University  of  Cin- 
cinnati in  1880.  Early  in  life  he  was 
connected  with  the  engineering  depart- 
ment of  the  Cincinnati  Northern  R.R. 
In  1883  he  was  appointed  division  engi- 
neer of  the  Noithern  Pacific  Ry.  He 
gave  up  railroad  engineering  in  1891 
and  went  to  Dayton  in  1892  to  engage 
in  contracting.  Among  the  works  with 
which  he  was  connected  were  the  Sault 
Ste.  Marie  dam,  the  Lake  Superior 
Paper  Co.'s  plant  at  the  Soo  and  the 
water-power  plant  of  the  Laurentide 
Pulp  &  Paper  Co.  at  Quebec.  During 
the  World  War  he  organized  the  Dayton 
Metal  Products  Co.  and  entered  into  a 
contract  with  J.  P.  Morgan  &  Co.  for 
the  purpose  of  manufacturing  fuses  for 
high  explosive  shells.  This  company 
also  took  over  and  financed  the  Dayton 
Wright  Airplane  Co.  .,   was 
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Railway  Working  Agreements 

LAST  week  the  Railway  Labor  Board  refused  to  enter- 
_j  tain  the  request  of  the  railway  executives  that  the 
war-made  working  agreements  be  set  aside.  The  request 
was  denied  because,  in  the  judgment  of  the  board,  the 
matter  fell  within  the  jurisdiction  of  the  Interstate 
Commei'ce  Commission,  the  reason  for  the  request  being 
that  the  working  agreements  made  it  impossible  to  earn 
the  net  return  aimed  at  in  the  Transportation  Act.  Pre- 
sumably, therefore,  the  question  of  the  agreements  will 
come  in  for  a  full  airing  before  the  commission.  In  any 
event  the  injection  of  them  into  the  Chicago  hearing 
has  served  to  direct  toward  them  the  attention  of  the 
public.  The  information  offered,  though,  is  far  from 
adequate.  It  has  barely  served  to  whet  the  public'.s 
appetite.  What  is  needed  is  clear  and  convincing  evi- 
dence of  the  effect  of  these  agreements.  The  public 
is  ready  to  lend  its  support  to  any  movement  aimed  at 
getting  back,  in  all  lines  of  endeavor,  to  payment  by 
results.  Moreover,  the  railroad  problem  is  the  public's 
problem.  The  public,  through  its  agents,  forced  upon 
the  railroads  these  agreements.  The  public,  through 
rates,  must  pay  the  bill.  What  more  logical  than  that 
the  public  be  given  the  facts? 

It  should  be  remembered,  too,  that  the  public's  atti- 
tude toward  the  railroads  is  now  a  fair  one.  Little  pro- 
test was  made  to  last  year's  rate  increases,  while  the 
improvement  in  service  was  highly  commended.  Re- 
peated statement  is  necessary,  of  course,  to  awaken  a 
large  number  of  people  to  the  meaning  of  such  a  situa- 
tion as  that  which  confronts  the  railroads  but  the  pub- 
lic's attitude  is  certainly  receptive. 

Non-Partisan  League  Experiments 

NORTH  DAKOTA  has  been  in  the  public  eye  for 
some  years  as  an  experiment  ground  for  state 
operation  of  functions  generally  discharged  by  private 
corporations.  Controversy  has  raged  over  the  merits  of 
what  was  being  done.  Those  .socialistically  inclined 
were  loud  in  their  prai.ses.  Others  saw  dangers  and 
predicted  ultimate  failure.  Even  now  the  experiments 
cannot  be  said  to  have  reached  a  conclusion  but  the 
failure  of  the  state-owned  and  operated  hank,  the  Bank 
of  North  Dakota,  is  probably  the  beginning  of  the 
downfall  of  some  of  the  other  state-operated  institu- 
tion.s.  It  will  undoubtedly  be  claimed  by  those  who 
Heek  e.scape  from  the  shortcomings  that  atlach  to  private 
ownership  that  public  operation  cannot  be  expected  to 
produce  its  full  re.sults  when  surrounded  by  the  enmities 
of  those  who  favor  private  ownership  and  management. 
That  sort  of  claim,  of  course,  is  always  made  when  gov- 
ernmental ventures  fail.  The  outstanding  fact  is,  how- 
ever, that  no  matter  what  the  theoretical  merits,  these 
■ociaiistic  experiments  have  a  habit  of  getting  into 
^rouble.  In  this  regard  North  Dakota's  experiments  are 
callcu"i"K  true  to  fomi."  Some  day  the'  millennium 
hut  if  seems  still  to  be  verv  far  away. 


What  of  Business? 

NO  QUESTION  today  is  more  often  asked  than. 
M'hat  of  business?  There  is  little  activity  in  engi- 
neering lines.  Do  we  face  a  dead  year?  Will  there  be 
a  revival  in  the  spring,  or  in  the  late  summer?  As  we 
set  forth  in  the  first  issue  of  the  year.  Engineering 
NewK-Record  takes  a  relatively  optimistic  view  of  the 
situation.  As  there  explained,  conditions  are  more 
favorable  for  construction  than  for  some  years.  Mate- 
rials prices  have  receded  somewhat,  labor  is  more  plen- 
tiful and  more  efficient,  transportation  promises  to  be 
better  than  last  year.  As  yet.  however,  there  are  not 
definite  signs  of  what  the  spring  will  bring.  It  is  worth 
noting,  though,  that  the  volume  of  contracts  let  in 
January  of  this  year  compared  favorably  with  that  of 
January  of  last  year,  except  as  to  buildings  (see  last 
issue,  p.  279).  Moreover,  we  know  that  much  highway 
money  is  available.  That  much  of  it  will  be  used  seems 
very  certain.  The  New  York  State  opening  of  bids  week 
before  la.st  should  be  an  encouragement.  On  twenty 
contracts  advertised  there  weie  83  bidders,  and  the  low 
bids  were  well  under  the  engineer's  estimate.  Pennsyl- 
vania this  week  receives  bids  on  104  miles  of  road,  and 
the  results  there  will  also  furnish  some  index  of  what 
can  be  expected  from  highway  bidders.  In  other  lines 
of  public  works  evidence  of  special  activity  is  not  yet 
apparent,  but  with  conditions  favoring  more  economical 
construction  than  for  some  years  we  are  still  hopeful 
of  a  considerable  revival  within  the  next  three  months. 

An  Adverse  Report 

OLD  acquaintances  confront  us  in  the  crucial  factors 
of  the  Long  Beach  dome  collap.se:  high  stress,  and 
lack  of  bracing.  The  combination  has  often  been  fatal. 
In  most  cases  where  high  stress  has  figured  as  a  cause 
of  failure — possibly  in  all — there  was  also  a  lack  of 
adequate  bracing,  and  so  we  may  call  lack  of  bracing 
the  chief  factor  here.  A  substantial  piece  of  steelwork, 
stiff  in  all  its  details,  has  rarely  or  never  failed.  These 
things  are  fairly  well  appreciated.  Yet,  according  to  the 
report  printed  on  page  204,  one  engineer  was  .so  far 
oblivious  of  them  as  to  erect  a  ponderous  concrete  dome 
on  a  square  of  slender  trusses  unbraced  except  by  flex- 
ible web  hitches;  and  an  architect  and  a  board  of  church 
officials  were  foolhardy  enough  to  build  to  this  design  in 
the  face  of  an  adverse  report.  Surely,  on  some  or  all 
of  these  parties  rested  a  responsibility  weighty  enough 
to  prevent  the  faulty  construction.  So  far  as  it  rests 
on  engineers,  we  are  making  progress  in  fixing  such 
responsibility  and  making  sure  that  they  are  competent 
to  bear  it.  License  laws  and  joint  action  through  socie- 
ties will  accomplish  this  result.  But  how  about  the 
responsibility  of  the  layman?  When  we  have  made 
engineers  fully  responsible  to  the  community,  must 
thei'e  not  be  a  reciprocal  responsibility?  Shall  an  archi- 
tect, or  a  board  of  church  Irustccs,  be  free  to  disregart' 
an  engineer's  adverse  report? 
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Structural  Effects  of  Vibration 

UNLIKE  most  structural  failures  the  collapse  of  the 
Strathmore  apartment  house  in  New  York  on  Dec.  1 
has  been  found  due  to  a  group  of  minor  possible  causes 
acting  in  co-operation  rather  than  to  a  single  controlling 
cause.  The  report  of  the  superintendent  of  buildings, 
noted  on  p.  315,  absolves  the  reconstruction  operations 
from  direct  blame  and  lays  chief  responsibility  on  the 
loose,  unbonded  structure  of  the  building,  involving 
brick  masonry  in  shattered  condition  and  joists  that 
were  not  anchored  to  the  masonry  but  merely  rested  on 
corbel  courses.  It  is  interesting  to  note  the  emphasis 
placed  on  lack  of  anchorage,  in  connection  with  the 
description  of  the  structure  given  in  Engineering  News- 
Eeco.  J  of  Dec.  9,  p.  1155.  In  fact,  the  possible  wedging 
away  of  the  heavy  but  shallow  and  flexible  floors  from 
the  walls  was  suggested  in  early  discussions  of  the 
failure.  Perhaps  the  most  important  item  of  the  report, 
however,  is  its  mention  of  vibration  as  a  probable  factor 
in  the  failure — evidently  referring  to  vibration  set  up 
by  traffic  near  the  building.  The  adjoining  streets  are 
paved,  and  heavy  vehicles  pass  frequently;  a  double- 
track  street  railway  and  a  four-track  subway  line  pass 
the  Broadway  front.  That  paved  streets  .set  up  per- 
ceptible tremor  of  the  gi-ound  is  within  everyone's 
e.xperience.  In  bad  cases  such  tremor  may  be  felt 
within  buildings,  and,  though  representing  an  extremely 
minute  range  of  motion,  it  has  an  obvious  potentiality 
for  harm  to  poorly  bonded  structures.  While  specific 
cases  of  injury  to  buildings  from  traffic  vibration  have 
not  been  reported,  it  is  to  be  remembered  that  heavy 
truck  traffic  is  a  matter  of  relatively  recent  growth. 
But  the  effect,  if  there  is  any,  is  bound  to  be  a  con- 
tinuing one.  It  is  therefore  a  strong  added  reason  for 
providing  thorough  bond  between  the  several  parts  of 
a  .structure.  With  respect  to  existing  buildings,  it  may 
be  well  to  watch  for  any  appearance  of  "opening  up"  of 
joints  between  structural  parts,  and  take  steps  to  check 
such  disintegration  if  it  appears. 

Pavement  and  Rail  Tremor 

\S  TO  the  efTect  of  rail  traffic  in  setting  up  earth 
l\  tremors  like  those  noticed  at  the  passage  of  a 
heavy  truck,  little  seems  to  be  known.  Street-car  traffic, 
of  course,  is  directly  comparable  with  pavement  traffic, 
and  rail  joints  with  roughnesses  of  the  street  surface. 
On  the  other  hand,  rapid-transit  subway  traffic  generally 
produces  small  surface  effects — at  the  worst  points  only 
very  slight  tremor  compared  with  that  set  up  by  street 
vehicles.  Below  the  surface  the  comparative  effects 
may  be  different,  since  street-traffic  tremor  is  probably 
a  superficial  action,  while  a  vibration  set  up  by  subway 
traffic  originates  at  some  depth  and  may  therefore  pass 
into  building  foundations  lying  above  track  level.  With 
respect  to  buildings  the  subsurface  effect  obviously  is 
the  more  important.  Present  experience,  which  is  all 
negative  and  only  of  limited  amount,  seems  to  acquit 
rapid-transit  subways  of  any  charge  of  injurious  effect 
by  sending  out  vibrations.  In  view  of  the  novelty  of 
the  point  raised  in  the  Strathmore  report,  however,  it  is 
only  fair  to  remark  that  we  know  next  to  nothing  about 
the  effects  of  either  pavement  or  rail-ti'affic  vibration. 
On  the  basis  of  past  experience,  neither  would  be  sus- 
pected of  possible  destructive  effects  on  buildings.  In 
any  event,  however,  it  may  be  set  down  as  axiomatic 
truth  that  well-bonded  construction  has  nothing  to  fear 
from  vibration  of  either  origin. 


Drainage  Development  an  Open  Field  for 
Engineering  Societies 

IN  THE  IMPORTANT  field  of  improvement  and  recla- 
mation of  agricultural  land  by  drainage  and  flood 
protection,  the  engineering  societies  of  the  central  and 
southern  states  have  large  possibilities  which  thus  far 
have  been  little  realized.  These  societies  do  deal  to 
some  extent  with  the  technical,  legislative  and  agricul- 
tural aspects  of  drainage.  Many  of  them  have  drainage 
sections  or  committees.  Most  of  their  work,  however,  is 
confined  to  the  consideration  of  papers  and  reports  at 
meetings,  and  the  occasional  passage  of  resolutions  re- 
lating to  legislation,  with  infrequent  support  of  meas- 
ures before  legislative  bodies.  The  activities  of  such 
societies,  also,  are  individual  rather  than  co-operative. 
A  society  rarely  lends  active  aid  to  its  drainage  com- 
mittee and  the  societies  do  not  combine  their  work  or 
influence.    The  germs  of  action  are  existent  but  dormant. 

In  furtherance  of  land  drainage  there  is  much  need 
of  education  to  show  the  value  of  co-operative  construc- 
tion and  maintenance,  and  the  need  for  better  drainage- 
laws.  Co-operation  is  needed  in  securing  concerted 
action  by  landowners  in  a  drainage  area  and  in  promot- 
ing harmonious  relations  between  the  authorities  of 
small  adjacent  districts,  so  that  even  if  the  drainage 
systems  are  carried  out  separately  they  may  form  parts 
of  a  large  interconnected  system  or  at  least  not  be  in- 
jurious to  one  another.  In  such  cases  there  should  be 
active  co-operation  on  the  part  of  the  several  engineers. 

Many  local  drainage  authorities  are  badly  in  need  of 
education  as  to  what  drainage  engineering  means.  Ex- 
cept in  the  case  of  large  projects  the  engineer  is  often 
looked  upon  as  a  necessary  evil  or  as  a  skilled  hired 
man  who  sets  out  ditch  lines.  The  rural  engineer,  how- 
ever competent,  has  little  time  or  opportunity  for  educa- 
tional work. 

Again,  maintenance  of  drainage  ditches  is  so  gener- 
ally overlooked  or  neglected  that  it  may  hardly  be  said 
to  exist,  except  on  some  large  projects.  The  engineer 
seldom  has  connection  with  a  project  after  it  has  been 
completed,  and  though  he  may  point  out  the  desirability 
of  keeping  ditches  clear  his  advice  is  rarely  taken.  In 
later  years,  however,  when  the  ditches  silt  up  and  fail 
to  carry  off  the  water  in  wet  seasons  or  floods,  the  land- 
owners may  lay  the  blame  upon  the  designers. 

As  to  drainage  laws,  they  are  defective  and  cumber- 
some in  many  states,  but  as  a  rule  attempts  to  revise 
them  have  to  face  the  double  disadvantage  of  a  strong 
opposition  and  an  indifferent  or  even  divided  support. 

Along  these  lines — co-operative  action,  ditch  main- 
tenance and  improved  legislation — as  well  as  the  broader 
lines  of  land  reclamation  as  a  local  and  national  benefit, 
much  assistance  may  be  given  by  local  and  state  engi- 
neering societies,  perhaps  in  co-operation  with  fai-mers' 
institutes  and  similar  organizations.  All  such  work 
would  be  part  of  a  needed  campaign  of  education  on  the 
essential  requirements  as  well  as  the  prospective  results 
of  land  drainage.  Such  work,  too,  would  give  support 
to  the  work  of  individual  engineers  and  help  to  prepare 
the  ground  for  further  projects.  But  the  campaign 
must  be  carried  on  continuously  and  in  the  face  of  dis- 
couragement and  opposition,  recognizing  that  the  ulti- 
mate results  will  be  highly  beneficial  to  the  profession, 
to  the  communities  and  to  the  counti-y  at  large. 

Which  of  the  state  engineering  societies  will  lead  in 
opening  such  a  co-operative  campaign  in  the  interests 
of  urofessional  and  agricultural  development? 
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Permanent  Bridges 

IF  THE  popular  term  "permanent  bridges"  applied 
to  stone  and  concrete  structures  is  considered  in  the 
light  of  some  recent  failures  of  arch  bridges  its 
propriety  is  bound  to  appear  somewhat  doubtful.  Ex- 
perience shows  that  such  bridges  are  not  always  per- 
manent. For  example:  Two  small  arch  structures  in  an 
Eastern  state  recently  failed,  one  when  just  completed 
and  one  shortly  after  completion ;  in  the  far  West  a 
bridge  over  an  important  river  failed  when  only  six 
or  seven  years  old;  and  finally  the  recent  failure  of  the 
Third  St.  bridge  at  Dayton  after  sixteen  years'  satis- 
factory existence  is  to  be  considered.  The  latter  is  not 
yet  fully  explained,  though  it  is  significant  that  there 
was  extensive  disturbance  of  stream  conditions  by  the 
hand  of  man,  which  was  likely  to  set  in  action  external 
forces  of  destruction.  But  with  respect  to  the  other 
bridges  mentioned,  normal  natural  forces  worked  un- 
aided ;  in  two  cases  the  foundations  scoured  out,  in  an- 
other the  chief  blame  must  be  laid  on  the  superstruc- 
ture. Engineers  are  bound  to  recognize  that  such  occur- 
rences imply  a  serious  limitation  on  the  qualification 
"permanent." 

The  public  conviction  as  to  the  propriety  of  the  term 
"permanent"  is  quite  logical,  however.  Since  the  ma- 
terial is  virtually  everlasting — good  stone  and  good 
concrete  are  referred  to — structures  built  of  it  should 
realize  this  quality.  If  the  engineer  does  not  succeed 
in  making  his  structure  permanent  the  fault  is  his. 
What  more  natural,  then,  that  bridge  failures  of  the 
kind  mentioned  should  be  laid  at  the  door  of  the  engi- 
neer? He,  or  his  profession,  is  charged  with  lack  of 
skill,  or  with  negligence.  But  the  engineer  himself  is 
partly  responsible  for  having  the  public  blame  him, 
since,  knowing  that  some  failures  of  this  kind  will 
happen,  he  yet  has  encouraged  the  view  that  stone 
and  concrete  bridges  are  inherently  permanent. 

One  or  two  points  bearing  on  the  question  need  to  be 
thought  of.  The  manner  in  which  foundation  problems 
are  involved  was  suggested  in  these  columns  la.st  week. 
If  foundations  are  not  always  permanent,  then  also 
the  structures  which  they  carr>'  can  not  be  considered 
permanent.  We  will  not  be  fully  justified  in  calling  a 
bridge — or  any  structure — truly  permanent  until  we 
construct  our  foundations  of  such  unquestionably  rugged 
character  that  they  will  resist  the  tooth  of  time  and  the 
infinitely  varied  attack  of  nature. 

But  it  must  al.so  be  remembered  that  the  popular 
"permanent"  bridges  commonly  involve  arch  construc- 
tion. We  incline  to  forget  the  old  warning  that  the  arch 
never  sleeps,  yet  time  verifies  its  truth  again  and  again. 
Especially  in  the  great  present-day  preference  for  arch 
Itructures  it  is  well  to  bear  in  mind  that  the  continuous 
distortions  and  movements  of  bridge  arches  and  their 
piers  Vnay  not  in  every  instance  be  harmless.  Experi- 
ence has  proved  that  stone  arches  have  very  long  life 
(though  all  our  conclusion.s  are  based  only  on  those 
itructures  that  have  survived ) .  Suppose  we  assume 
that  this  is  equally  true  of  arches  constructed  of  per- 
fectly made  concrete,  on  rigid  foundations.  It  may  not 
be  true  where  concrete  of  commercial  grade,  or  some- 
what below  this  grade,  is  concerned.  Tn  what  extent 
the  constant  movement  of  the  arch  will  take  advantage 
of  the  slight  imperfections  of  concrete  that  are  apt  to 
Occur  in  most  structures  we  do  not  yet  know;  but  we 
do  know  that  stone  arches  because  of  their  vqus.soir  con- 
struction can  adapt  themselves  to  sliKht  distortion,  and 
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that  concrete  arches  probably  can  not.  Only  experience 
of  some  length  of  time  can  tell  us  how  far  the  adjective 
permanent  must  be  qualified  in  its  application. 

In  fine,  it  seems  a  proper  caution,  in  applying  the 
term  "permanent"  to  concrete  and  stone  arch  bridges, 
to  refrain  from  interpreting  the  term  too  rigidly.  We 
should  not  believe,  nor  must  we  lead  the  public  to  believe, 
that  such  structures  are  proof  against  all  the  vicissi- 
tudes of  an  indefinitely  long  existence.  It  is  a  fact  that 
they  will  be  tliu  more  truly  permanent  the  more  care- 
fully the  engineer  and  the  constructor  foresee  future 
contingencies.  But  a  chance  for  deterioration  or  fail- 
ure will  always  remain;  it  may  be  classed  under  the 
heading  of  insurance  or  under  that  of  maintenance,  but 
under  either  name  it  puts  a  measurable  upkeep  charge 
on  the  bridge  besides  ( statistically  speaking)  limiting 
the  life  of  the  structure  and  making  it  something  less 
than  everlasting. 


My  Right-Honorable  Opponent 

WHY  do  engineers  so  frequently  harbor  personal 
feelings  toward  those  with  whom  they  disagree 
on  technical  matters?  That  was  the  question  put  re- 
cently when  after  the  adjournment  of  a  meeting  in 
which  there  had  been  sharp  discussion  it  was  apparent 
that  personal  animosities  still  persisted.  The  speaker 
added  that  engineers  should  cultivate  the  habit  of  law- 
yers of  being  able  to  argue  subjects  with  the  utmost 
earnestness  and,  immediately  thereafter,  lunch  together 
on  entirely  friendly  terms. 

The  question  and  the  comment  are  well  worthy  of  the 
consideration  of  engineers.  We  do  not  know  whether 
engineers  are  more  sensitive  regarding  disagreements 
of  opinion  than  are  other  classes  of  individuals,  but  if 
they  are  we  can  readily  see  why  this  might  be  so.  An 
engineer  is  accustomed  to  dealing  with  facts  and  with 
immutable  natural  laws.  He  feels  instinctively  that 
there  is  about  everything  a  definite  position  that  must 
be  right ;  what  differs  from  it  is  wrong.  Following  the 
usual  course  of  human  failings  he  is  inclined  to  con- 
sider his  own  analysis  and  conclusions  as  correct,  and, 
applying  his  rigid  standard,  is  likely  to  suspect  the 
honesty  of  one  who  espouses  a  different  view. 

Of  necessity,  there  is  a  right  and  a  wrong  to  every 
problem,  but  the  difinculty  is  that  most  problems  are  so 
complex  that  our  feeble  human  brains  are  unable  to  tear 
them  apart  and  with  absolute  correctness  appraise  the 
value  of  each  factor.  Even  where  the  separation  into 
elements  has  been  made  the  interpretation  of  the  appli- 
cable standards  rests  upon  individual  training,  experi- 
ence, and  prejudices.  What  wonder  then  that  on  even 
simple  questions  there  should  be  a  variety  of  views! 

Engineers  are  no  exception  to  the  fallibility  of  human 
nature.  Some  of  their  problems  are  subject  to  exact 
mathematical  determination,  but  by  far  the  greater 
number  of  them  call  for  the  application  of  the  standards 
of  individual  experience,  in  other  words,  of  judgment. 

We  need,  therefore,  to  realize  that  the  other  fellow 
may  have  as  good  ground  as  we  for  his  conclusions,  and 
to  derive  from  that  reflection  an  attitude  of  tolerance — 
and  respect — for  opposing  views.  Above  all,  we  need 
to  regard  problems  as  objective,  and  to  refrain,  unless 
the  grounds  are  appallingly  clear,  from  imputing  mo- 
tives to  our  opponents.  Let  there  be  fair,  even  strenu- 
ous discussion,  but  let  the  personal  relations  be  in  no 
wise  disturbed. 
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Allegheny  River  Bridge  Reconstructed  at  New  Grade 

Baltimore  &  Ohio  R.R.  Crossing  at  Pittsburgh  Replaced  by  New  Structure  of  Longer  Spans  at  Higher 
Elevation — New  Side  Span  Raised  15  Feet  When  Channel  Span,  Built  at  New  Grade,  Is  Rolled  In 


A  DIFFICULT  piece  of  bridge  replacement,  involving 
several  series  of  operations  of  rolling  and  jacking 
heavj'  spans,  was  successfully  completed  on  Dec.  20, 
1920,  when  the  new  Allegheny  River  bridge  of  the 
Baltimore  &  Ohio  R.R.  at  33rd  St.,  Pittsburgh,  was 
put  into  service.  Unusual  complications  controlled  the 
planning  of  the  work,  as  described  in  Engineering 
Neivs-Record  of  Nov.  4,  1920,  p.  904.  It  was  necessary 
not  only  to  replace  the  bridge  piecemeal  by  rolling  in 
successive  spans  at  different  times,  but  to  build 
part  of  the  new  structure  at  the  old  grade  and  part  at 
the  new  grade,  in  order  to  maintain  traffic.  The  final 
work,  carried  out  in  a  single  traffic  interruption  of 
19  hr.,  involved  three  simultaneous  operations:  (1) 
Replacing  two  old  spans  of  245  and  157  ft,  by  a  single 


already  cited.  One  of  the  illustrations  of  that  article 
is  reproduced  herewith  as  Fig.  2,  to  show  the  condition 
of  the  river  spans  before  the  final  operation.  It  explains 
the  interrelation  of  the  two  major  items  of  the  opera- 
tion carried  out  on  Dec.  20,  namely,  the  rolling  of  the 
channel  span  and  the  jacking  of  the  261-ft.  side  span. 

Prior  to  Dec.  20  the  whole  bridge  was  operating  a* 
its  old  level,  but  only  the  westbound  track  wac  in  service 
as  the  eastbound  track  of  the  Thirty-third  St.  vi.aduc* 
(at  the  right  hand  in  Fig.  2)  was  being  raised  to  take 
traffic  at  the  new  grade  after  the  final  change  of  the 
river  spans.  The  two  easterly  spans  of  the  four-span 
old  structure  had  been  replaced  on  Sept.  1  by  a  new 
261-ft.  truss  span  and  a  plate-girder  span  of  95  ft.  8  in., 
erected  on  falsework  alongside  the  bridge  at  the  old  track 


FIG.   1.      FINAL.  REPLACEMENT  OF  BALTIMORE  &  OHIO 
Looking  upstream   before  lolIing   of  channel   span 

434-ft.  channel  span  with  a  75-ft.  approach  girder  span 
coupled  to  it;  (2)  setting  several  approach  spans,  and 
(3)  raising  a  261-ft.  truss  span  through  a  height  of 
15  ft.  from  the  old  to  the  new  track  elevation.  The 
latter  was  the  slowest  and  probably  the  most  hazardous 
item  of  the  day's  work. 

Among  the  complicating  factors  in  the  renewal  of 
this  bridge  were  change  of  span  lengths  and  elevation  of 
bridge  (under  orders  of  the  War  Department)  the  re- 
quirement that  the  river  channel  be  kept  open  for 
navigation,  the  necessity  of  building  the  new  structure 
on  the  old  alignment  because  of  property  conditions, 
and  the  impossibility  of  arranging  for  detour  tracks  on 
the  east  bank  where  the  approach  viaduct  passes  through 
Thirty-third  St.  Raising  the  grade  had  therefore  to  be 
carried  out  on  one  track  at  a  time.  Due  to  the  necessity 
of  keeping  the  river  open,  the  bridge  had  to  be  replaced 
span  by  span,  and  in  this  work  the  difference  of  new  and 
old  span  lengths  made  it  necessary  to  introduce  a  short 
temporary  connecting  span  at  one  point.  Further,  the 
new  piers,  which  had  to  be  built  under  the  old  bridge, 
could  not  be  caried  up  to  final  elevation,  so  that  in 
shifting  the  new  spans  to  place  they  had  to  be  landed 
on  temporary  supports  on  the  uncompleted  piers.  The 
75-degree  skew  of  the  river  spans  and  varying  skews  of 
the  west  approach,  and  the  interference  of  the  west 
approach  detour  track  with  the  renewal  of  this  approach, 
also  helped  to  make  the  problem  intricate. 
,    The  design  of  the  new  bridge  was  shown  in  the  article 
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East  end  of  2Gl-ft.  .«i)an  durinir  raising  to  new  track  grade. 

grade  and  rolled  into  place,  pushing  out  the  two  old 
spans;  simultaneously,  a  pair  of  plate  girders  was  put 
in  position  at  the  west  end  of  the  new  work  to  span  the 
gap  between  the  new  pier  C  and  the  old  pier  3,  as  indi- 
cated in  Fig.  2.  From  the  west  end  of  the  old  river 
bridge  the  westbound  track  deflected  to  the  right,  reach- 
ing a  detour  alongside  the  approach,  while  the  new  ap- 
proach viaduct  was  being  erected  on  the  final  alignment. 
This  viaduct  was  built  complete  up  to  within  three  spans 
of  the  river  bank,  which  spans  had  to  be  left  until  the 
day  of  the  final  change  on  account  of  interference  with 
the  detour. 

The  new  channel  span  was  erected  at  the  elevation  of 
the  new  track.  Steel  bents  were  provided  to  support 
it  on  the  new  piers  after  rolling,  these  piers  being  about 
14  ft.  below  their  final  height.  As  the  shoe  plates  of  the 
new  span  were  a  little  below  rail  level  of  the  old  Spans, 
it  was  possible  to  set  in  place  the  bent  on  pier  C  without 
fouling  the  track.  At  the  other  end  of  the  span,  how- 
ever, pier  D  was  located  under  the  old  structure,  so  that 
the  pier  bent  could  not  be  erected ;  it  had  to  be  built  on 
the  falsework  as  part  of  the  new  span  and  moved  to 
place  with  it.  Because  of  this  difference  the  sketch, 
Fig.  3,  of  the  rolling  arrangement  at  pier  C  does  not 
apply  directly  to  pier  D,  where  the  rollers  were  under 
the  shoes  of  the  pier  bent  instead  of  under  the  shoes  of 
the  span. 

In  conjunction  with  the  raising  of  the  eastbound  track 
of  the  viaduct  in  Thirty-third  St.  the  half  of  the  girder 
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span  AB  at  the  east  bank  of  the  river  was  raised  to  the 
new  grade  prior  to  Dec.  20.  This  work  was  done  by 
derrick  cars,  which  lifted  the  pair  of  girders  and  set 
it  on  steel  supporting  bents.  At  the  west  bank,  a  similar 
girder  span,  erected  on  falsework  with  the  channel  span, 
had  to  be  rolled  with  the  latter. 

Rolling  the  Channel  Span 

In  rolling  the  large  span,  methods  well  established  in 
a  number  of  prior  bridge  renewal  operations  involving 
rolling  were  applied,  and  no  difficulty  or  delay  was  ex- 
perienced in  the  actual  execution.  These  methods  in- 
volve hauling  the  span  on  nests  of  closely  spaced  rollers 
placed  under  the  shoes  and  themselves  carried  by  a 
track  formed  by  a  rail  grillage  or  by  the  flange  plate 
of  a  girder,  the  hauling  being  done  by  tackle  fixed 
between  the  span  and  the  far  end  of  the  pier  worked 
by  hoisting  engines  usually  carried  on  the  moving  span. 
To  guide  the  movement  and  control  it  so  as  to  hold  the 
span  in  exact  alignment,  horizontal  gage  boards  at  the 
ends  of  the  span  marked  off  in  feet  and  inches,  are  ob- 
served by  a  transitman,  the  foreman  in  charge  of  the 
rolling  having  telephone  communication  with  the  transit- 
man    and    with   the   operators   of   the   several    hoisting 

C.Lupsfrtpm  fruss 
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engines.  Practice  has  shown  that  a  load  on  the  rollers 
equal  to  the  usual  loading  of  expansion  rollers  is  satis- 
factory and  has  given  data  on  the  amount  of  friction 
to  be  expected,  so  that  the  forces  to  be  dealt  with  are 
known  quite  accurately. 

In  the  present  case  a  simplification  was  made  as  com- 
pared with  some  earlier  undertakings  of  the  kind,  by 
allowing  the  new  spans  to  push  the  old  ones  out  of  the 
way  by  means  of  blocking.  As  shown  in  Fig.  3,  3-in. 
rollers  8  ft.  long  were  used,  on  4-in.  spacing,  held  by 
side  bars  made  of  flats  bored  to  fit  over  the  ends  of 
the  rollers.  Taking  account  of  the  bearing  length  under 
the  shoe  bed  plates,  the  roller  load  in  the  present  case 
amounted  to  1,960  lb.  per  lineal  inch  of  roller,  or  about 
650  lb.  per  lineal  inch  per  inch  of  diameter.  Rolling 
friction  was  assumed  at  0.006  for  1-ft.  diameter  or  the 
equivalent  of  0.024  for  the  3-in.  rollers  in  the  present 
case,  although  experience  shows  that  this  amount  is 
possibly  20  per  cent  too  high  when  the  track  is  so  sup- 
ported that  little  local  crushing  occurs  at  the  transfer 
between  wood  and  steel  or  masonry  supports. 

The  load  to  be  moved  included  5,500,000  lb.  weight  of 
the  new  channel  span,  200,000  lb.  weight  of  the  girder 
span  DE,  and  1,880,000  Ih.  weight  of  the  two  old  truss 
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spans;  of  the  total,  about  3,520,000  lb.  was  to  be  moved 
at  pier  C,  4,000,000  lb.  at  pier  D,  and  something  over 
100,000  lb.  at  E.  The  rigging  u.sed,  arranged  as  shown 
in  Fig.  3,  consisted  of  twenty-part  tackles  of  4-in.  steel 
rope  at  C  and  D,  and  an  eight-part  tackle  of  13-in. 
manila  rope  at  E.  Connection  of  old  and  new  spans  was 
made  by  placing  wooden  blocking  and  struts  between 
the  posts  of  the  two  spans  at  a  number  of  points;  the 
pushing  resistance  of  the  old  spans  thus  had  to  be 
resisted  by  the  lateral  bracing  of  both  old  and  new  spans. 

Moving  was  accomplished  in  14  min.  actual  moving 
time.  The  total  distance  of  rolling  was  38  ft.  9i  in., 
the  average  movement  nearly  3  ft.  per  minute. 

The  falsework  supports  on  which  the  span  was  swung 
consisted  of  eight  8-pile  longitudinal  bents,  each  capped 
with  a  12  X  12-in.  timber  and  two  24-in.  I-beams.  At 
pier  C  these  were  pony  bents  resting  on  a  lower  story 
of  similar  construction,  which  had  previously  served  as 
end  support  for  the  261-ft.  span.  On  the  caps  of 
the  bents  were  placed  five  30-in.  girder  beams  as 
track  for  the  rolling,  extending  over  the  end  of  the 
masonry  pier  and  carried  here  by  two  short  steel  bents 
as  indicated  in  Fig.  3;  they  were  also  spliced  to  the 
shoe-supporting  bracket  of  the  pier  bent  which  formed 
the  remainder  of  the  track. 


FIG.  5.     SUCCESSrVB  STAGES  OF  JACKIKG  AND  BLOCKING  IN  RAISING  261-FT.  SPAN  ;  DETAILS  AT  PIER  B 


Operation  1 — Two  500-ton  jacks  supported  on  blocking,  in  place 
under  end  floor-beams.  Both  jacks  counterweigrhted,  using  a 
spare  jack  as  counterbalance.  Jack  2  was  held  up  against  the 
floor  beam  by  counterweight  so  as  to  be  carried  up  with  scan. 
Jack  1  was  pumped  up  and,  as  the  span  rose,  annular  filler  plates 
werQ  placed  between  the  cap  and  barrel  of  the  jack  to  take  the 
load  in  case  the  hydraulic  connections  failed. 

Operation  2 — Blocking  of  rails,  placed  alternately  head  up  and 
base  up.  was  built  under  the  shoe  of  the  span  and  under  Jack  2 
as  the  span  went  up.  A  total  lift  of  2  ft.  iS  in.  was  made.  Roller 
nest  and  I'oUer  plate  wei-e  removed,  making  the  blocking  under 
the  shoe  3  ft.  i  in.  high.  The  span  was  lowered  to  bearing,  re- 
leasing Jack  1,  the  filler  plates  were  removed  from  this  jack 
and  it  was  pulled  up  to  the  bottom  flange  of  the  floorbeam. 

Operation  3 — Jack  2  now  lifted  the  span  2  ft.  15  in.  The  block- 
ing under  half  the  area  of  the  shoe  was  removed  and  the  flrst 
section  of  column  pushed  under,  then  the  other  half  of  the  block- 
ing removed  and  the  column  section  set  in  final  position.  The 
span   was   lowered   to  bearing  on   the  column.   Jack    2   slacked   off. 


the  filler  plates  removed  and  the  jack  pulled  up  to  the  floor- 
beam.  The  first  section  of  girder  was  set  in  place  between  the 
columns  and  bolted,  blocking  wedged  in  tight  under  the  girder 
and  blocking  placed  under  Jack   1. 

Operation  -J — Jack  1  raised  the  span  1  ft.  Hi  in.,  and  blocking 
was  built  up  under  Jack  2  as  it  went  up,  also  under  the  ti'uss 
shoe.  With  2  ft.  65  in.  blocking  under  Jack  2,  Jack  1  ^'as 
slacked   oft   and   pulled   up. 

Operation  5 — Jack  2  now  raised  the  span  2  ft.  J  in.  The  col- 
umn cap  was  taken  off.  a  second  column  section  placed  with  the 
cap   on    it,   and   the   span    lowered    to   bearing  on   the   column   cap. 

Operation  e — Jack  2  was  pulled  up  apd  the  second  girder  sec- 
tion set  and  bolted.     Blocking  was  then  placed  under  Jack  1. 

Operation  7 — Jack  1  raised  the  span  2  ft.,  the  shoe  and  Jack 
2  being  blocked. 

Operation  S — Jack  2  raised  the  span  2  ft.  IS  in.,  the  column 
cap  was  removed  and  the  third  column  section  with  cap  set  in 
place. 

Operation  9 — "With  3  ft.  6J  in.  blocking  under  Jack  1  the  span 
was  raised  Hi  in.  to  final  grade. 
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In  preparing  for  the  rolling,  the  old  spans  were  picked 
up  by  four  hydraulic  jacks  at  each  end  of  each  span, 
working  against  short  lifting  girders  from  which  hung 
wire  rope  slings  bent  around  the  end  pins  of  the  spans. 
Then  the  rollers  were  inserted  under  the  shoes  and  the 
spans  lowered  down  on  the  rollers.  The  sections  of 
roller  nest  between  the  shoes  were  then  placed  and 
linked  up.  In  the  case  of  the  new  span  the  rollers  had 
been  placed  under  the  shoes  before  swinging  the  span. 
so  that  it  was  only  necessary  to  complete  the  roller  bed. 
After  the  move  the  roller  sections  between  shoes  of 
the  new  span  were  first  disconnected  and  removed, 
and  the  span  then  raised  by  jacks  placed  under  the 
end  floorbeams,  to  remove  the  rollers  under  the  shoes. 

At  pier  D,  where  the  pier  bent  moved  with  the 
span,  knee-braced  struts  from  the  base  of  the  bent  to 
the  lower  chord  of  the  span  served  to  stiffen  the  con- 
nection and  provide  for  longitudinal  forces.  At  pier  C 
the  span  rests  on  an  expansion  bearing  as  sketched 
in  Fig.  3;  these  rockers  of  this  bearing  were  blocked 
by  locking  plates  until  the  move  was  completed  and 
the   rollers   removed  from   under  the  shoes. 

Raising  261-Ft.  Span  15  Ft. 

Immediately  after  completion  of  the  rolling,  the  work 
of  raising  the  261-ft.  span  to  the  new  track  grade 
started.  The  amount  of  the  lift  was  13  ft.  22  in.  at 
the  east  end  (pier  B)  and  15  ft.  22  in.  at  the  west 
end  (pier  C).  The  load  to  be  lifted  was  about  1,200 
tons,  or  600  tons  at  each  pier.  Four  hydraulic  jacks 
of  500  tons  capacity  were  used  at  each  pier,  in  sets  of 
two  working  and  two  idle,  as  indicated  in  diagrammatic 
plan  in  Fig.  4.  These  jacks  had  a  run-out  of  26  in.  By 
lifting  the  idle  pair  of  jacks  with  the  span,  setting 
blocking  under  it  and  then  using  these  jacks  for  a 
further  lift,  a  continuous  lifting  process  was  possible. 
However,  to  avoid  having  to  carry  up  blocking  more 
than  moderate  heights,  the  steel  columns  that  were  to 
support  the  span  in  its  raised  position  were  made  in 
three  superimposed  sections,  so  arranged  that  they 
could  be  set  in  place  successively  as  the  span  reached 
one-third,  two-thirds  and  full  height.  Similarly,  the 
girder  diaphragms  connecting  the  two  columns  on  either 
pier  were  constructed  as  three  superimposed  sets  of 
girders  for  successive  placing.  After  setting  in  place 
any  one  story  of  the  columns,  it  was  necessary  to  lower 
the  span  to  bearing  on  the  columns,  raise  both  jacks 
and  remove  the  blocking  under  them,  and  in.sert  the 
girder  section  between  the  columns.  For  the  further 
operation  the  jack.s  footed  on  the  girder  as  previously 
they  had  footed  on  the  pier. 

Sequence  of  Operations 

Thus  the  lift  at  each  end  was  accomplished  in  three 
successive  raises  of  about  4  ft.  each.  A  fourth  lift  was 
made  at  pier  C  for  the  purpose  of  inserting  a  cast 
pedestal  intended  to  equalize  the  shoe  heights  of  the 
two  adjoining  spans. 

Fig.  5  sketches  the  sequence  of  operations,  and  gives 
the  nece.ssary  explanations.  It  represents  the  work  on 
pier  C,  that  at  the  other  end  being  slightly  different  in 
the  final  .<«tage  only.  At  each  pier  the  two  sides  were 
jacked  as  a  unit,  by  virtue  of  the  arrangement  of  the 
piping  shown  in  Fig.  4.  For  the  first  fleet  of  the  jacks 
both  ends  were  carried  up  together;  after  that  the  ends 
were  jacked  up  separately,  as  the  height  of  the  blocking 


at  this  stage  of  the  operation  made  this  method  desir- 
able, due  to  its  increased  stability  and  freedom  from 
vibration. 

All  preparations  on  the  two  piers  having  been  made 
in  advance,  jacking  started  at  9  a.m.  on  Dec.  20,  and 
went  on  continuously,  the  woi'k  being  completed  at  12 
midnight. 

No  difficulties  of  any  kind  were  encountered  in  the 
jacking,  but  the  work  of  placing  the  girders  between 
the  pier  columns  proved  slow  because  of  the  skew  of 
the  girders  with  respect  to  their  end  connections  and 
the  columns.  Work  after  dark  also  proved  exas- 
peratingly  slow. 

Connecting  up  the  new  track  required  another  hour 
after  the  span  was  finally  landed  and  secured.  The 
first  train  crossed  the  new  bridge  at  2:05  a.m.,  19  hr. 
after  traffic  was  interrupted. 

For  the  American  Bridge  Co.,  Richard  Khuen,  Jr., 
general  manager  of  erection,  and  James  L.  De  Vou, 
division  erecting  manager,  were  in  general  charge  of 
the  work.  N.  H.  Orr,  assistant  engineer,  directed  the 
field  operations.  S.  T.  Frantz  was  general  foreman. 
For  the  Baltimore  &  Ohio  R.R..  H.  A.  Lane,  chief 
engineer,  was  in  general  charge.  The  immediate 
supervision  of  the  work  was  in  the  hands  of  P.  G. 
Lang,  Jr.,  assistant  engineer  of  bridges,  and  A.  C. 
Clarke,  district  engineer.  The  services  of  J.  E.  Greiner, 
ocnsulting  engineer,  were  also  retained  in  connection 
with   this  bridge. 


Seattle  Additional  Water  Supply  Plans 
To  Go  Forward 

The  projected  addition  to  the  water  supply  of  the 
city  of  Seattle,  Wash.,  to  cost  about  $6,000,000  will  soon 
be  started.  The  following  outline  of  the  project  has 
been  supplied  by  A.  H.  Dimock,  city  engineer. 

The  new  scheme  utilizes  Swan  Lake,  with  an  area 
of  about  500  acres,  15  miles  southeast  of  the  city  along 
the  main  supply  conduit  from  Cedar  River.  The  lake 
will  be  raised  about  20  ft.  by  earth  dams,  the  con- 
struction of  which  are  now  under  way,  giving  an  avail- 
able storage  capacity  of  about  4,500,000,000  gal.  and 
will  be  tapped  by  a  two-mile  tunnel  connecting  with  the 
Cedar  River  conduits  and  a  new  pipe  line  to  the  city 
reservoirs. 

The  new  pipe  line  will  be  of  steel,  66  in.  in  diameter 
and  16  miles  long.  The  plans  also  provide  for  enlarging 
Volunteer  Park  reservoir  in  the  city  of  Seattle  by  the 
addition  of  a  second  basin  which  will  increase  the 
storage  capacity  from  23,000,000  to  60,000,000  gal.  The 
new  pipe  line  will  increa.se  the  water  supply  of  the  city 
to  a  total  of  100,000,000  gal.  daily,  the  combined  capacity 
of  the  two  existing  pipe  lines  now  serving  the  city 
being  about  60,000,000  gal.  per  day,  which  is  all  needed 
at  times  of  maximum  draft.  Contracts  for  enlarging 
the  reservoir  will  be  let  immediately  and  will  soon  be 
followed  by  contracts  for  the  steel  pipe  line. 

Plans  not  yet  authorized  and  not  included  in  the 
.$6,(t00,000  estimate  contemplate  the  construction  of  a 
fourth  pipe  line  which  will  increase  the  supply  to  150,- 
OOO.OdO  gal.  daily,  the  construction  of  additional  dis- 
tributing reservoirs  having  a  capacity  of  250,000,000 
gal.,  and  a  diversion  conduit  leading  from  Cedar  River 
to  Swan  Lake  and  having  a  capacity  to  deliver  300  .sec- 
ft.  of  water. 
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William  T.  Sedgwick 

Dr.  William  T.  Sedgwick,  senior  professor  and 
professor  of  biology  and  public  health  at  the  Massachu- 
setts Institute  of  Technology,  widely  known  as  a 
sanitarian,  epidemiologist  and  civic  worker,  whose  death 
Jan.  26  was  announced  in  this  journal  Feb.  3,  was  born 
at  West  Hartford,  Conn.,  Dec.  29,  1855,  and  graduated 
from  the  Sheffield  Scientific  School,  Yale  University, 
with  the  degree  of  Ph.B.  in  biology,  in  1877.  In  1881 
he  took  the  degree  of  Ph.D.  at  Johns  Hopkins  University. 
Later  Yale  gave  him  the  degree  of  D.Sc,  and  but 
recently  he  received  from  the  University  of  Cincinnati 
the  degree  of  LL.D.  In  1883,  having  had  experience  in 
teaching  both  at  Yale  and  Johns 
Hopkins,  Dr.  Sedgwick  became  as- 
sistant professor  of  biology  at  the 
Massachusetts  Institute  of  Tech- 
nology. There  he  remained  until 
his  death,  becoming  associate  pro- 
fessor of  biology  in  1885,  full 
professor  in  1891,  and  director  of 
the  Sanitary  Research  Laboratory 
and  Sewage  Experiment  Station 
in  1902. 

From  1888  to  1896  Dr.  Sedg- 
wick was  biologist  of  the  Massa- 
chusetts State  Board  of  Health. 
This  was  during  the  inception  and 
early  years  of  the  studies  of  water 
and  sewage  purification  at  the 
Lawrence  Experiment  Station.  In 
these  and  later  years  Dr.  Sedg- 
wick also  established  and  main- 
tained a  high  reputation  as  epi- 
demiologist, particularly  in  con- 
nection with  water-borne  out- 
breaks of  typhoid  fever.  He  also 
created  and  carried  on  the  course 

in  sanitaiy  biology  at  the  Institute,  which  has  trained 
hundreds  of  men  in  the  fundamentals  of  public  health 
work,  including  engineers,  chemists  and  bacteriologists. 
Since  the  reorganization  of  atata  health  administration 
in  Massachusetts  in  1914  Dr.  Sedgwick  had  been  a  mem- 
ber of  the  Public  Health  Council.  He  was  also  a  member 
of  the  Advisory  Board  of  the  Hygiene  Laboratory  of  the 
U.  S.  Public  Health  Service  since  1902,  Assistant  Sur- 
geon-General, U.  S.  Public  Health  Reserve  of  late  and 
at  his  death  was  a  member  of  the  International  Health 
Board,  Rockefeller  Foundation,  and  chairman  of  the 
administrative  board  of  the  Harvard  Technology  School 
of  Public  Health.  He  was  curator  of  the  Lowell  Institute 
from  1897  and  trustee  of  Simmons  CoDege,  Boston,  from 
1899  until  he  died.  He  had  been  president  of  many  scien- 
tific and  civic  associations,  including  both  the  Boston  and 
the  Massachusetts  Civil  Service  Reform  Association,  the 
Society  of  American  Bacteriologi-sts,  the  American 
Society  of  Naturalists,  the  New  England  Water  Works 
Association,  and  the  Amei.can  Public  Health  Associa- 
tion. 

Dr.  Sedgwick  will  be  remembered  by  many  as  a 
charming  and  effective  speaker  and  writer.  Besides  his 
numerous  addresses  he  was  joint  author  of  a  "General 
Biology,"  1886;  assistant  editor  of  the  "Life  and  Letters 
of  William  Barton  Rogers.  Founder  and  First  President 
of  the  Massachusetts  Institute  of  Technology,"  1896; 
author  of  "Sanitary  Science  and  Public  Health,"  1902; 


and  joint  author  of  "The  Human  Mechanism  and  the 
Sanitation  of  Its  Surroundings,"  1906,  and  "A  Short 
History  of  Science,"  1917. 

One  of  the  crowning  honors  of  Dr.  Sedgwick's  long, 
varied  and  useful  career  was  his  appointment  in  1920 
as  fir.st  exchange  professor  from  the  Massachusetts 
Institute  of  Technology  to  the  Universities  of  Cam- 
bridge and  Leeds,  England,  where  he  delivered  lectures 
last  year. 

A  more  extended  outline  of  Dr.  Sedgwick's  career  up 
to  the  time  he  became  president  of  the  New  England 
Water  Works  Associations  appeared  in  Engineering 
jVm/'s,  Jan.  11,  1906,  p.  31. 

From  an  appreciation  of  Dr. 
Sedgwick  prepared  for  The  Tech, 
by  Prof.  George  C.  Whipple, 
M.I.T.,  '89,  the  following  extracts 
are  taken : 

In  his  early  days  Professor  Sedg- 
wick was  a  scientist,  keen  for  re- 
search; in  his  middle  life  he  was  an 
educator  in  .science  and  an  adnrinis- 
trator  in  public  health;  and  in 
his  later  life  he  was  scientist,  edu- 
cator, administrator,  and  counselor 
— but  always,  first  and  foremost,  he 
was  the  friend  of  young  men? 

I  count  myself  fortunate  to  have 
been  one  of  these  young  men  —  one 
who  knew  him  in  the  early  day.5 
when  the  science  of  bacteriology  was 
in  its  infancy  and  when  a  splendid 
vision  of  the  applications  of  biology 
to  problems  of  sanitary  engineering 
and  public  health  was  dawning  in 
his  soul.  I  was  fortunate  in  being 
present  at  a  dinner  attended  by 
about  seventy-five  of  Professor  Sedg- 
wick's former  students  in  1906,  at 
which  time  a  volume  of  scientific 
papers  written  by  them  in  comniemo 
ration  of  the  2.5th  anniversary  of  his  doctorate  was  pre- 
sented to  him.  Now,  fifteen  years  later,  his  students  are 
far  more  numerous  and  through  them  his  influence  has 
been  felt  not  only  throughout  America  but  the  world  over. 
His  mature  judgment  on  fundamental  problems  of  educa- 
tion and  public  health  was  always  a  source  of  strength 
to  his  colleagues  and  the  enthusiasm  of  his  early  years 
never  failed  him. 

I  count  myself  fortunate  to  have  been  present  at  the 
dinner  given  in  the  Walker  Memorial  last  Saturday  [Jan. 
22]  in  honor  of  one  of  his  favorite  pupils,  Prof.  C.-E.  .\. 
Winslow  of  Yale,  on  the  eve  of  his  departure  for  Europe. 
At  this  dinner  Professor  Sedgwick  presided  with  even  more 
than  his  usual  grace  and  the  pleasant  hours  were  spent 
looking  both  backward  and  forward — he  looking  forward  to 
Winslow's  new  work  at  Geneva  with  the  League  of  Red 
Cross  Societies,  and  Winslow  looking-  back  to  the  days 
spent  with  his  chief  in  the  Institute  laboratories.  It  was 
a  small  gathering  of  old  friends  and  of  students  who  have 
come  from  the  many  nations  now  represented  in  our  School 
of  Public  Health.  This  gathering,  small  though  it  was, 
was  typical  of  his  expanding  life. 

Professor  Sedgwick's  interests  overflowed  the  bounds  of 
sanitary  science  and  many  of  the  people  of  Boston  know 
him  best  as  Curator  of  the  Lowell  Institute,  as  trustee  of 
Simmons  College,  as  President  of  the  Sharon  Sanitorium, 
or  the  Civil  Service  Reform  .Association. 

Professor  Sedgwick  was  fundamentally  a  great  teachen 
Those  of  us  who  knew  of  his  wedk  heart — he  often  said 
jokingly  that  it  was  better  than  an  insurance  policy — mar- 
velled at  his  activities  during  the  war  when  he  took  on 
extra  work  that  the  American  cause  might  not  suffer. 
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Both  Motor  Trucks  and  Industrial 
T         Railway  Used  on  Road  Job 

Dual  Haulage  System  With  Moving  Transfer  Point 
Solves  Construction   Problem  on   7-Mile 
H  Concrete  Job  Laid  from  One  End 

By  H.  Eltinge  Breed 

Consulting   Engineer.    New    York    City 

EVERY  reliable  and  competent  contractor  knows 
that  no  matter  how  carefully  he  bids  he  runs  the 
frequent  risk  of  getting  a  bad  job.  When  Samuel  R. 
Rosoff  of  the  Rosoflf  Engineering  Co.,  New  York  City, 
discovered  that  his  was  the  only  bid  on  the  Castle  Creek- 
Whitney  Point  road  in  Broome  County,  New  York, 
he  scented  trouble.  And  he  got  it.  The  way  he 
emerged  from  it  and  escaped  failure  may  be  of  interest 
to  other  contractors. 

The  specifications  for  the  road  looked  harmless 
enough,  and  a  preliminary  survey  of  it  indicated  no 
unusual  difficulties.  The  contract  was  awarded  Dec.  9, 
1919.  The  road  is  6.93  miles  long,  surfaced  with  a" 
concrete  pavement  16  ft.  wide,  of  a  1:2:4  mix,  and 
reinforced  with  25  lb.  of  metal  per  100  sq.ft.  The 
section  is  6  in.  in  depth  at  the  side  and  7  in.  in  the 
■liter.  The  main  items  of  the  contract  were:  53,500 
-  11. yd.  of  earth  excavation;  12,100  cu.yd.  of  reinforced- 
concrete  pavement ;  and  19,380  bbl.  of  cement.  The 
engineer's  estimate  for  the  work  was  |305,472.50;  and 
the  contractor's  bid  was  $303,837.48. 

A  study  of  the  profile  of  the  road  revealed  one  diffi- 
culty. The  only  source  of  supplies  was  at  the  foot 
of  a  hill.  Most  of  the  road  had  to  be  built  up  that 
hill,  and  atop  it.  Stone  came  from  a  local  quarry 
located  at  Sta.  335  in  the  valley.  Deliveries  of  cement, 
sand,  coal  and  plant  had  to  be  made  by  freight.  The 
railroad  crossed  the  road  at  Sta.  339,  also  in  the  valley, 
and  here  the  contractor  installed  a  switch  and  siding. 
The  crusher  was  installed  at   Sta.  336. 

The  problem  was,  how  to  proceed.  The  soil  was  a 
heavy  clay  that  once  excavated  would  be  impassable 
after  a  rain.  To  go  to  the  far  end,  start  at  0  and 
vork  back  toward  the  crusher  would  be  impossible, 
liC'cause  it  would  necessitate  passing  the  steam  shove' 
doing  excavation.  Moreover,  extra  cost  would  be  in- 
volved because  the  heavy  loads  hauled  over  it  would 
cut  up  and   rut   the  subgrade. 

The  next  method  was  abandoned  because  it  involved 
losses  of  time  that  would  have  delayed  the  completion 
of  the  work  until  1921.  This  method  would  have  been 
to  take  a  one-mile  or  a  two-mile  .section  and  lay  the 
pavement  toward  the  source  of  supply,  then  wait  the 
necessary  fourteen  days  for  the  curing  of  the  pave- 
ment to  resume  traffic  over  it  and  haul  the  materials 
to  start   the  next   section. 

The  other  possibility  was  to  start  from  the  .source 
of  supplies  and  lay  continuously  to  the  far  end.  If 
this  could  be  done,  with  no  delays  for  bad  weather,  if 
Was  thought  to  be  possible  to  complete  the  contract 
within  the  season. 

The  steam  shovel  would  have  to  be  .started  at  the 
source  of  supply  and  work  toward  Sta.  0.  Thu.s  it 
could  be  kept  far  enough  ahead  to  be  out  of  the  way 
of  the  concreting  gang.  The  total  yardage  was  53,00(». 
of  which  42,000  was  shovel  excavation.  This  meant 
approximately  7,000  cu.yd.  a  month  for  a  i-yd.  traction 


shovel,    or,    allowing    twenty    days    to    the    month,    an 
average  of  350  cu.yd.  a  day. 

The  obvious  equipment  for  the  work  was  industrial 
railway.  But  a  complete  equipment  of  this  kind,  with 
the  other  plant  necessary  for  the  work,  would  mean 
an  outlay  of  over  $100,000.  This  might  have  been 
justified  had  the  nature  of  other  work  the  contractor 
contemplated  made  it  probable  that  he  would  have  use 
for  it  in  future.  Such  was  not  the  case.  For  a  single 
job  of  this  size  the  expense  was,  of  course,  dispropor- 
tionately great.  Also,  on  this  work  there  was  an 
opposing  maximum  grade  of  8  per  cent  in  two  stretches, 
one  1,325  ft.  and  the  other  1,300  ft.  long;  and  a 
7  per  cent  climb  on  one  part  of  the  hill,  the  total 
of  all  grades  being  443  ft.  in  elevation.  In  5,600  ft. 
of  distance  with  as  stiff  a  grade  as  this  the  speed  for 
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Stotions 
PROFILE  .SHOWS   HRAVT  GRADES   IN   GREATER   PART  OF 
SEVliIN   MILE   CONTRACT 

a  train  of  four  cars  carrying  eight  batches  of  three- 
bag  size  for  the  1:2:4  mix  was  estimated  to  be  2.4 
miles  per  hour  for  about  !'■  tons.  On  the  8  per  cent 
grade  with  a  six-ton  gasoline  locomotive  this  same 
train  ran  2.6  miles  per  hour.  Although  the  speed  of 
operation  could  have  been  increased  by  using  additional 
locomotives  it  seemed  more  economical  to  install  only 
enough  industrial  railway  equipment  to  allow  the  con- 
crete to  cure  sufficiently  so  that  it  could  be  used  for 
the  hauling  of  materials  over  it  in  motor  trucks.  There- 
fore it  was  decided  to  use  the  railway  and  motor 
truck  haul  combined  to  do  the  work.  The  point  of 
transfer  was  constantly  to  be  shifted  ahead  as  the  pave- 
ment cured. 

The  main  items  of  plant  on  the  work  were  as  fol 
lows: 

One  J-yd.  traction  steam  shovel 

One  jaw  crusher  (200-ton  ctpacity  with  50-ton  bins) 

Four  five-ton  motor  trucks 

One  one-ton  motor  truck 

Seven  thousand  feet  of  20-lb.  industrial  railway  track. 

One  six-ton  gasoline  locomotive 

Twenty-four  cars 

Forty-eight  batch  boxes 

One  concrete  paver 

One  finisher 

Steel  forms,  pipe  line,  etc. 

The  total  investment   in  plant  was  about  $80,000. 

In  the  actual  construction,  difficulties  started  imme- 
diately with  transportation.  No  deliveries  would  be 
made  on  plant  until  June  1.  To  wail  so  long  was  fatal. 
So  work  started  on  May  10  at  the  end  of  the  contract. 
Sta.  366.  On  May  18  the  pavement  was  in  up  to  the 
railroad  track  at  Sta.  339.  Aggregates  were  dumped  on 
the  sub-grade,  and  charged  by  the  shovel  and  wheel- 
barrow method.  The  best  day's  w'ork  with  a  gang  of 
32  men  was  450  ft.  of  pavement. 
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The  cement  gave  out  but  by  May  26  enough  more 
was  obtained  to  start  again.  The  plant,  of  course,  had 
not  arrived,  so  by  the  former  method  concrete  was  laid 
from  Sta.  272  back  to  Sta.  339.  Thus,  1.75  miles  of 
pavement  was  laid  by  June  21.  Then  came  the  inevitable 
wait  for  cement  and  industrial  plant.  By  July  6  every- 
thing was  in  order,  the  plant  set  up  at  Sta.  272,  and 
the  work  proceeded  thence  to  the  end  of  the  contract. 

A  description  of  the  locomotive  and  cars  may  be  of 
interest. 

The  specifications  for  the  locomotive  called  for  one 
which   would   produce   the   drawbar   pull   of   2,400    lb., 


MIXER  OPERATING   ON  8   PER  CENT  GRADE 
Note  small  mixing  crew. 

and  would  pull  the  following  loads  in  cars  that  were 
required  not  to  exceed  30  lb.  per  ton  drawbar  pull  on 
a  level: 

Hauling  Capacities 
Grades  Tons  of  2.000  Lb. 

Level    80 

2  per  cent 31 

4  per  cent 17 

5  per  cent 14 

7  per  cent 9 

8  per  cent 8 

The  weight  of  the  locomotive  was  6  tons.  It  had  three 
speeds  in  either  direction — low  speed  of  about  3  miles 
an  hour,  intermediate  speed  of  6  miles  per  hour,  and  a 
high  speed  of  9  miles  per  hour.  The  transmission  was 
of  sliding  gear  selective  type.  All  car  frames  were  of 
steel  provided  with  drawbar  springs,  and  roller  bear- 
ings. These  weighed  1,007  lb.  each  and  were  fitted  with 
23-cu.ft.  batch  boxes  weighing  480  lb.  each,  made  of 
steel  plates  and  stiffened  at  the  corners  by  angle  irons. 
The  discharge  was  through  the  bottom,  two  doors  being 
used  which  were  held  in  place  by  a  chain  passing  over 
the  bearing  on  the  top  edge  of  the  boxes  and  locking 
in  position  by  means  of  a  lever  pin.  The  release  of  the 
pin  opened  the  lever  and  dropped  the  doors.  The  doors 
were  provided  with  projecting  lips  which  overlapped 
when  closed,  making  the  boxes  tight. 

A  train  was  composed  of  four  trucks  with  eight  batch 
boxes,  this  being  the  maximum  load  that  the  motor 
would  take  on  the  8  per  cent  grade.  The  proportions  of 
the  different  kinds  of  material  were  marked  on  the 
inside  of  the  batch  boxes  and  they  were  filled  to  their 
respective   levels   with   sand    and   stone    to   which   the 


cement  was  added.  This  transfer  or  reloading  was  done 
by  hand.  We  estimated  that  hand  loading  was  not  quite 
as  cheap  as  machine  loading  but  we  chose  it  because, 
among  other  considerations,  it  would  insure  continuity 
of  operation  with  no  losses  due  to  equipment  getting 
out  of  order. 

One  locomotive  was  used  to  transfer  the  loaded  cars 
from  the  reloading  station  to  the  mixer.  A  second 
locomotive  of  lighter  weight  was  used  to  spot  the  cars 
alongside  of  "the  mixer,  and  a  turn-out  was  located 
between  the  mixer  and  the  reloading  station  so  that 
a  passing  point  would  be  provided.  The  operation  was 
to  take  a  train  of  four  cars  up  to  the  mixer  and  bring 
back  four  empties  and  take  another  loaded  train  up 
and  bring  back  the  empties  in  order  that  the  mixer 
could  be  worked  to  full  capacity.  The  small  amount 
of  equipment  kept  on  this  work  made  it  necessary  to 
have  two  loaded  trains  at  the  mixer  for  the  start  of 
work  in  the  morning.  Four  cars  were  used  till  the 
summit  of  the  hill  was  reached  when  the  train  load 
was  increased  to  eight  cars.  The  transfer  point  was 
advanced  as  the  concrete  gained  sufficient  strength  to 
stand  the  motor-truck   traffic. 

The  mixer  had  a  rated  capacity  of  18  cu.ft.  loose 
so  it  was  necessary  to  keep  it  level  as  we  were  over- 
loading it,  using  a  three-bag  batch,  or  about  21  cu.ft. 
of  loose  materials. 

Personnel 

The  men  operating  this  equipment  consisted  of  a 
crusher  gang  which  included :  One  fireman,  two  plat- 
form men,  one  loading,  two  drilling,  one  team,  and 
six  to  seven  men  on  loading  stone.  This  outfit  was 
able  to  keep  the  concrete  gang  laying  in  a  nine-hour 
day  from  335  to  420  lin.  ft.  of  concrete,  16  ft.  wide, 
and  6  in.  thick  at  the  sides  and  7  in.  thick  at  the 
center. 

One  ton  of  dynamite  was  used  in  quarrying  4,250 
cu.yd.  of  crushed  stone  from  a  limestone  quarry  with 
a  30-ft.  face  operation  in  two  levels.  From  two  to 
five  five-ton  trucks  were  used  to  haul  aggregate, 
depending  on  the  length  of  haul. 

The  reloading  gang  was  composed  of  six  men  shovel- 
ing sand,  screenings  and  crushed  stone,  two  men  on 
cement,  two  boys  with  a  foreman  on  cement  sacks  and 
greasing  cars.  Two  engineers  composed  the  train  crew. 
One  man  took  care  of  the  pump  which  was  amplified  by 
a  booster.  He  also  took  care  of  a  second  pump  when 
it  was  necessary  to  run  it. 

The  concrete  gang  consisted  of  one  mixer  engineer, 
two  men  spreading  concrete,  one  man  on  mechanical 
finisher,  one  covering,  two  men  on  batch  boxes,  one 
foreman,  two  men  setting  forms,  one  man  truing  up 
grade.  It  took  from  six  to  eight  minutes  to  load  the 
eight  batch  boxes.  The  time  to  unload  a  train  at  the 
mixer  was   sixteen   minutes. 

The  best  day's  work  on  the  hill,  using  Sta.  272  as 
a  reloading  point,  was  335  ft.  of  pavement.  On  July 
20  and  21  about  the  same  amount  was  laid,  from  Sta. 
253  +  31  to  246  +  60.  A  glance  at  the  profile  will 
show  the  opposing  grades  upon  which  the  trains  were 
operated. 

Ths  advantage  gained  in  utilizing  motor  trucks  for 
the  major  part  of  the  haul  is  that  on  grades  such  as 
these  the  motor  truck  can  maintain  a  speed  of  from 
5i  to  6  miles  per  hour  as  against  the  speed  of  approxi- 
mately 2^  miles  per  hour  with  the  industrial  equip- 
ment.    When  the  top  of  the  hill  is  reached  the  train 
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length,  train  speed,  and  speed  of  mixer  operation  can 
be   increased. 

Considerable  trouble  was  experienced  in  swinging  the 
boxes  around  over  the  charging  skip  when  the  mixer 
was  up  hill  because  the  mast  was  inclined  down  hill 
and  would  swing  the  batch  boxes  forward.  In  order 
to  obviate  this,  wedge  blocks  were  used  under  the  front 
of  the  mixer  to  level  it  up  so  that  the  load  would  swing 
freely  over  the  charging  skip.  To  place  these  wedges 
the  mixer  was  run  a  couple  of  feet  back  of  its  final 
position,  and  the  wedges  were  placed  on  the  plank; 
then  the  mixer  advanced  on  the  blocks.  These  had  a 
cleat  attached  to  the  far  end  to  keep  the  wheels  from 
riding  over  the  wedge,  and  a  block  was  placed  back  of 
the  wheel  to  hold  it  in  position.  These  blocks  also  had 
another  advantage  in  that  they  so  leveled  the  mixer 
as  to  give  full  capacity  on  an  8  per  cent  grade. 

The  advantages  to  the  contractor  of  the  use  of  this 
equipment  and  method  are  obvious.  The  money  work, 
that  which  costs  least  and  shows  the  greatest  margin 
of  profit,  is  done  first.  That  was,  in  this  case,  the 
short-haul  concrete  pavement,  and  its  completion  helped 
the  contractor  materially   in  his   final   work. 

Wherever  the  pavement  had  been  finished,  haul  ovei' 
it  by  motor  truck  was  much  more  rapid  than  it  would 
have  been  by  industrial  railway. 

In  spite  of  the  clay  soil,  concrete  could  be  laid  two 
hours  after  a  rain. 

Except  a  mile  of  track,  two  locomotive.'-,  batch  boxes 
and  running  gear  which  all  together  cost  $16,000,  the 
major  part  of  the  plant  may  be  easily  salvaged  or  used 
in  other  lines  of  construction. 

The  completion  of  the  work  on  time  (the  concrete 
pavement  was  finished  Nov.  8),  through  the  use  and 
layout  of  this  equipment  meant  an  approximate  saving 
of  $20,000  which  would  have  been  lost  had  the  work 
had  to  go  over  the  winter. 

Mr.  Rosoff's  own  words  throw  light  on  the  success 
of  the  work.  He  said,  "The  things  that  made  that 
job  go,  that  would  make  any  job  go,  were  the  right 
equipment  and  layout ;  hustling  from  the  word  go,  along 
every  active  foot  of  the  road,  from  the  contractor 
himself  down  to  the  last  laborer- — there  shouldn't  be 
five  minutes  of  idleness  on  a  job  in  man  or  machine; 
and  theri  having  someone  from  the  outside  to  come  in 
and  help  plan  things  and  catch  up  the  loose  ends.  Those 
factors  saved  the  job,  that  bade  fair  to  be  the  big  loser 
in  the  state,  and  has  turned  out  a  winner." 


Arches  and  Girder  Spans  for  Bridges 

Several  failures  of  newly  constructed  concrete  arch 
highway  bridges  in  New  Jersey  have  been  found  due  in 
part  to  improper  design  and  in  part  to  the  inherent 
unsuitability  of  arch  construction  for  the  particular 
location  in  question.  Bearing  on  this  same  point 
Charles  A.  Mead,  bridge  engineer  of  the  State  Highway 
Commission,  said  recently  in  a  paper  read  before  the 
New  Jersey  Association  of  ("ounty  Engineers,  "There 
Meems  to  be  a  widespread  notion  that  arches  are  beauti- 
ful. Some  are.  Being  predicated  on  immovable  abut- 
ments they  should  never  be  used  in  flat,  marshy  country 
where  there  is  the  slightest  question  of  security  concern- 
ing the  founding  material.  Simple  spans  giving  vertical 
reaction  can  be  made  attractive  in  appearance,  and 
when  they  are  in  harmony  with  their  surroundings  and 
express  a  structural  necessity  they  are  pleasing." 


Sheerboards  Used  in  Building 
Hydraulic  Fill  Dam 

Same  Method  Sloped  Coarse  Material  or  Placed 

Blanket    of    Fines  —  Lumber    Cost, 

1  Vi  Cents  Per  Yard  Sluiced 

A  METHOD  of  building  high  earth  enbankments  with 
sheerboards,  which  has  previously  been  applied  to 
regrading  and  terracing  on  a  large  scale  (Engineering 
Record,  May  4,  1912,  p.  480  and  Sept.  12,  1914,  p.  288) 
was  used  in  the  construction  of  the  dam  recently  built 
by  the  hydraulic  sluicing  method  for  the  Ochoco  Irriga- 
tion District  near  Prineville,  Ore.  The  dam  is  1,000  ft. 
long  on  top,  126  ft.  high  and  contains  541,000  cu.yd.  of 
fill.      Three    advantages    claimed    for    the    sheerboard 


.SHOUI.NU    .SKPAKATl 

(I'onipaie  gradual  slopi-  ot   tine 

coarae   rock    slope   under  tlumes) 

method,  cited  by  the  contractors  as  reasons  for  using 
it,  are  economy,  accurate  control  of  material  and  sta- 
bility in  the  dam.  In  other  words,  the  slight  additional 
cost  of  lumber  used  for  sheerboards  made  possible  a 
large  saving  in  labor;  the  method  could  be  applied  so  as 
to  segregate  or  consolidate  material,  as  occasion  re- 
quired, and  by  this  accurate  control  the  proper  class  of 
material  in  core  and  embankments  was  secured,  thus 
reducing  the  danger  of  sloughing  or  settlement. 

The  sheerboarding  consisted  of  heavy  stakes,  set 
about  4  ft.  apart,  on  the  inside  of  which  rough  boards 
were  nailed,  beginning  a  few  inches  above  the  ground. 
As  the  fill  progressed  the  sheerboards  were  set  so  the 
top  of  each  lift  was  on  the  same  level  as  the  bottom  of 
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the  horizontal  spacing  between  lifts,  the  lifts  ..aving  a 
standard  height  of  3  ft.  Using  this  method,  two  men 
built  up  sheerboards  as  fast  as  required.  Practically 
all  the  lumber  was  removed  to  be  used  over  and  over 
again.  A  simple  stump  puller,  usually  operated  by  a 
crew  of  three  men,  lifted  out  the  stakes,  after  which 
most  of  the  boards  were  easily  removed  by  hand.  The 
cost  of  sheerboard  lumber  for  the  entire  job  amounted 
to  li  cents  per  cubic  yard  of  fill. 

The  dam  was  built  in  three  sections.  In  order  to  store 
water  for  the  sluicing  pumps,  work  was  first  concen- 
trated on  the  upper  toe  dam,  which  was  built  to  a  height 
of  50  ft.  Here  the  comparatively  narrow  core  necessi- 
tated such  careful  segregation  of  material  that  tempor- 
ary sheerboard  bulkheads  were  occasionally  used  on  the 
inside  of  both  upstream  and  downstream  prisms  to  keep 
the  coarse  material  from  the  center  core.  When  the 
work  was  started  a  small  opening  was  left  at  the  south 
end  of  the  dam  to  take  the  flow  of  the  creek.  This  chan- 
nel was  maintained  as  the  fill  progressed  and  was  pro- 
tected by  carrying  up  a  slope  across  the  end  of  the  fill 
by  the  sheerboard  method.  Thus  for  awhile  the  main 
fill  had  sheerboard  slopes  on  two  sides  and  one  end. 

The  method  of  affecting  closure  of  the  stream  flow 
jvas  as  follows.    When  the  toe  dam  had  been  completed 
to  a  height  of  50  ft.,  except  for  the  section  near  the 
south  end  where  the  stream  channel  was  maintained,  all 
fluming,  timber  bulkheads  and  other  wooden  structures 
as  well  as  all  loose  rock  were  removed  from  the  creek 
channel  and  banks.     A  timber  gate  for  controlling  the 
flow  of  the  creek  through  the  dam  had  previously  been 
built  and  when  preparations  were  completed  this  was 
closed  and  the  creek  waters  were  retained  in  the  reser- 
voir.    Immediately  thereafter  the  sluicing  of  material 
into  the  creek  channel  below  the  gate  was  com- 
menced and  continued  without  cessation  for  four-  EL7Bio_tl§jZ 
teen  days.  This  operation  completed  the  upstream 
toe  dam  from  bank  to  bank  and  served  to  divert 
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TYPICAL,  MATERIAL  IN  PLACE  NEAR  DOWNSTREAil 
.SLOPE 

taken  from  the  spillway  excavation.  This  was  made  im- 
pervious by  sluicing  over  it  a  blanket  of  fines  6  to  8  ft. 
thick,  placed  as  desired  by  the  use  of  ."iheerboards. 

In  building  up  this  downstream  toe  the  sheerboards 
were  used  for  consolidation  or  mixing  rather  than  for 
segregation.     No  tight  center  core  being  required   in 
this  case  the  coarse  material  was  not  kept  on  the  sides 
but  was  spread  over  the  entire  surface,  and  the  fines, 
directed  by  sheerboards.  were  forced  to  flow  over  the 
coarse  material  filling  the  interstices  and  effectively  con- 
solidating the  fill.     The  fill   thus  placed  constituted  a 
blanket  on  the  down-stream  toe  dam  and  retained  the 
water  for  several  weeks  without 
any  seepage.    Some  seepage  did 
occur,  however,  around  the  north 
end  through  shattered  ledge  rock. 

Downstream 


CROSS-SECTION  OF  DAM,  SHOWaNG  PROGRESS  OF  FILL  ON   SLOPES 


the  waters  of  Ochoco  Creek  through  the  outlet  conduit 
35  ft.  above  the  natural  creek  bed. 

Upon  completion  of  the  upstream  toe,  work  was  com- 
menced on  the  full  width  of  the  structure,  depositing 
material  on  the  dovrastream  toe  only,  retaining  the 
coarse  material  there  and  directing  the  fines  into  the 
center.  When  the  fill  had  thus  been  brought  to  a  height 
of  38  ft.  it  became  desirable  to  begin  storing  water  for 
the  next  season's  irrigation.  To  do  that  effectively  re- 
quired a  height  of  about  69  ft. 

Accordingly  work  was  concentrated  on  the  down- 
stream toe  of  the  dam  and  this  was  carried  on  up  inde- 
pendently as  a  separate  structure  31  ft.  above  the 
remainder  of  the  fill  as  it  then  stood.  Water  was  im- 
pounded to  a  depth  of  20  or  30  ft.  over  the  major  por- 
tion of  the  completed  fill,  as  shown  in  the  sketch,  and 
to  within  7  ft.  of  the  top  of  the  downstream  toe  dam. 
A  part  of  this  toe  dam  was  made  of  large-sized  rock 


When  the  reservoir  level  could  be  lowered  work  was  re- 
sumed and  the  full  cross  section  completed. 

The  summit  pool  on  this  dam  was  kept  small  and 
shallow;  the  average  center  depth  of  water  varied  from 
2  to  4  ft.,  the  range  being  controlled  by  the  20-in.  sec- 
tions of  the  central  downspout  which  were  added  from 
time  to  time.  The  stable  condition  of  material  in  the 
bottom  of  the  pool  is  shown  by  the  fact  that  on  one 
occasion  two  men  in  a  boat  were  able  to  force  down  a 
1-in.  rod  only  11  ft.  of  which  about  2  ft.  was  in  water. 
Soundings  from  a  boat  indicated  that  as  each  addi- 
tional length  of  downspout  was  added  a  new  stratum 
formed.    These  strata  appeared  to  dip  toward  the  center. 

The  work  on  the  Ochoco  dam  wa^s  done  by  the  Puget 
Sound  Bridge  &  Dredging  Co.,  Seattle,  through  its 
sluicing  department,  formerly  Lewis,  Wiley  &  Morse, 
Inc.  R.  W.  Rea  was  project  engineer  for  the  irrigation 
district  and  J.  M.  Howells  was  consulting  engineer. 


February  17,  1921 


ENGINEERING     NEWS-RECORD 


293 


Traffic  Policies  for  Vehicular 
Tunnels  Endorsed 

Transportation  Committee  Approves  Two-Line 

20-Ft.  Roadways  and  Railroad 

Signal  System 

POLICIES  of  the  New  York-New  Jersey  Tunnel  Com- 
missions with  regard  to  roadway  width,  traffic  regu- 
lation and  other  matters  connected  with  the  vehicular 
tubes  under  the  Hudson  River  were  endorsed  in  a  report 
by  an  advisory  transportation  committee,  made  public 
Feb.  7,  as  noted  in  the  news  columns  of  last  week's 
issue.  This  committee,  selected  last  year  by  C.  M. 
Holland,  chief  engineer  to  the  commissions,  consisted 
of  12  representatives  of  motor  vehicle  manufacturers 
and  other  transportation  interests.  The  committee  rec- 
ommends cement-grouted  granite  block  with  close  joints 
for  the  tunnel  roadways.  The  substance  of  its  report, 
which  consists  chiefly  of  answers  to  seven  specific  ques- 
tions,  is  given  below: 

Question  l—~What  shoidd  be  the  viiniminn  width  of  a  tivo- 
line  roadway  in  order  to  take  care  of  traffic  needs,  keeping 
in  tnind  the  great  cost  which  is  involved  with  each  6  in.  of 
roadway  width,  and  the  fact  that  any  stich  excess  would 
necessitate  a  larger  tunnel,  u-hich  introduces  additional  diffi- 
culties in  construction  and  increased  first  cost,  consequently 
making  a  continuing  increased  operating  charge?  The  pres- 
ent cost  of  the  project  is  estimated  to  be  approximately 
$30,000,000,  which  is  2J  times  that  which  was  originally 
fixed  for  the  project. 

The  committee,  having  in  mind  the  great  cost  and  con- 
struction difficulty  of  each  additional  6  in.  of  width  of  road- 
way, decided  after  observing  the  two  lines  of  traffic  on  the 
Williamsburgh  bridge  for  one  hour,  to  recommend  the  adop- 
tion of  Mr.  Holland's  plan  for  a  20-ft.  roadway.  The  20-ft. 
roadway  will  provide  sufficient  clearance  between  vehicles 
to  allow  rapid  progress  of  two  lines  of  traffic.  Insufficient 
clearance  between  lines  would  slacken  the  speed,  but  this 
would  occur  only  when  two  vehicles  of  maximum  width 
were  abreast.  "That  condition  rarely  occurs.  There  will 
be  no  appreciable  effect  upon  the  speed  of  the  lines  because 
drivers  operate  in  an  enclosed  structure  with  other  vehicles 
near  them,  providing  that  each  vehicle  is  required  to  remain 
in  the  line  in  which  it  starts.  Strict  rules  should  be  made 
and  enforced  keeping  slowly  moving  vehicles  in  one  line. 

The  committee  decided  that  it  was  not  necessary  to  make 
practical  road  tests  with  several  motor  trucks  loaded,  run- 
ning the  trucks  in  two  lines,  because  the  observations  from 
the  Williamsburgh  bridge  gave  a  most  practical  demonstra- 
tion of  what  could  be  expected. 

Question  2 — What  tvill  be  the  ultimate  size  of  the  auto- 
mobile truck?  Is  it  not  true  that  this  will  undoubtedly  be 
fixed  by  a  legal  limit  and  become  standardized,  similar  to 
railroad  equipment  in  America  today?  In  other  u^ords,  will 
not  Ihe  limitations  im.p'ysed  upon  rolling  equipment,  due  to 
layout  of  city  streets  in  the  past,  prove  the  ultimate  limit- 
ing factor?  This  does  not  m^an  that  there  will  not  be  wide 
avenues,  hut  how  about  all  of  the  secondary  streets  which 
serve  as  feeders  to  the  main  arteries  of  travel? 

The  ultimate  size  of  the  automobile  truck — that  is,  its 
length,  width  and  weicht — will  undoubtedly  be  fixed  by  legal 
limit  and  become  st-indardized,  similar  to  railroad  equip- 
ment. Due  to  the  layout  of  city  streets  in  the  past  and  the 
impossibility  of  widening  all  of  tbrm,  it  will  be  necessary 
''I  impose  limitations  upon  rolling  equipment.  As  a  matter 
"i  fact  this  has  already  been  done  in  many  cities,  limiting 
the  width  to  7  ft.  Even  if  the  width  of  vehicles  allowed  to 
use  the  tunnel  was  fixed  by  the  .States  of  New  York  and 
New  Jersey  at  8  ft.,  still  a  20-ft.  roadway  should  give  2  ft. 
operating  clearance  between  and  1  ft.  on  each  of  the  outer 
aides,  of  the  lines  and  the  committee  considers  this  clearance 
■ufficient. 


Question  3 — At  approximately  capacity  operation,  should 
not  all  vehicles  be  compelled  to  keep  in  the  line  in  which 
they  start? 

At  capacity  operation  all  vehicles  should  be  compelled  to 
keep  in  the  line  in  which  they  start,  except  in  case  of  stop- 
page by  wreck  or  otherwise.  If  the  stoppage  can  not  be 
quickly  moved,  the  police  should  allow  vehicles  in  the  stop- 
ped lines  to  alternate  with  vehicles  in  the  moving  line  and 
thus  pass  on  through  the  tunnel. 

Question  4— What  provision,  if  any,  beyond  a  center  line 
marker,  should  be  made  to  keep  vehicles  in  their  respective 
lines?  Should  a  crown  he  introduced,  or  should  there  he 
fixed  boundaries  such  as  grooveways  or  curbs? 

Only  a  center  line  marker  shoidd  be  used  to  keep  vehicle-^i 
in  their  respective  lines  and  the  police  should  enforce  this 
rule.  A  fiat  road  surface  should  be  provided,  there  should 
be  no  boundaries,  such  as  grooveways  or  curbs.  If  grooves 
or  curbs  wei-e  provided  serious  delay  would  result  in  cases 
of  stoppage  of  one  line  or  during  the  time  of  day  when  the 
tunnel  is  being  used  to  its  maximum  capacity.  The  lines 
would  be  retarded  by  slowly  moving  vehicles  if  prevented 
by  grooves  or  curbs  from  passing  the  slowly  moving 
vehicles. 

Question  5 — What  is  the  recommiendafion  of  your  com- 
mittee in  regard  to  the  best  method  of  taking  care  of  dis- 
abled cars? 

The  best  method  of  taking  care  of  disabled  cars  would 
be  by  apparatus  and  removing  disabled  cars.  Many  heavily 
loaded  vehicles  will  pass  through  the  tunnel  and  some  of 
them  will  break  down ;  therefore  strong,  heavy  wrecking 
wagons  (motor  driven)  should  be  provided  and  equipped 
with  jacks,  blocking  dollies,  etc.,  so  that  if  necessary  the 
broken  down  vehicle  could  be  towed  out  of  the  tunnel,  thus 
clearing  the  line.  No  driver  should  be  allowed  to  attempt 
to  make  a  repair  or  adjustment  or  change  any  tire  in  the 
tunnel  if  the  operation  would  take  longer  than  one  minute, 
except  during  the  times  when  travel  through  the  tunnel 
is  less  than  50  per  cent  of  capacity. 

Question  6 — What  suggestions  have  your  cmnmittee  in 
regard  to  the  regulation  of  the  movement  of  traffic,  such  as 
signal  devices  and  police  regulations? 

The  railroad  system  of  signalling  should  be  adopted.  That 
is,  when  a  stoppage  occurs  the  nearest  police  officer  should 
signal  with  a  red  light,  if  vehicles  are  required  to  come  to 
full  stop;  yellow  light  if  required  to  proceed  slowly;  green 
light  to  indicate  lines  clear.  These  signalling  devices  should 
be  so  arranged  that  one  line  could  be  control'ed  indepen- 
dently of  the  other.  Sufficient  police  force  should  be  em- 
ployed to  enforce  rules  adopted  and  special  attention 
should  be  given  to  vehicles  entering  the  tunnel,  so  as  to 
start  slowly  moving  vehicles  in  one  line  and  the  faster  ones 
in  the  other  line  to  the  greatest  possible  degree,  even 
though  many  more  vehicles  might  be  started  in  one  line  than 
another. 

Question  7 — What  suggestion  has  your  committee  as  to 
the  best  method  of  cleaning  the  roadway  of  oils  and  gaso- 
line drip,  in  order  to  have  a  safe  roadway  surface  and 
eliminate  the  hazard  of  fire? 

The  best  method  of  cleaning  the  roadway  of  oil  and 
gasoline  would  be  the  application  of  a  liberal  quantity 
of  torpedo  sand,  which  should  be  swept  away  by  mechanical 
sweepers  at  least  once  in  each  24  hr.  The  committee  is  not 
in  favor  of  having  the  roadway  flushed  with  water  as  this 
would,  on  account  of  the  grades,  make  the  driveway  hazard- 
ous when  the  roadway  was  wet;  vehicles  entering  the  tunnel 
from  dry  streets  would  not  be  prepared  with  chains  to  pre- 
vent skidding.  Therefore,  we  believe  dry  cleaning  is  the 
proper  method  and  suggest  that  it  may  be  necessary  occa- 
sionally to  apply  an  alkaline  powder  which  with  the  tor- 
pedo sand  would  scour  the  surface  of  the  pavement.  Bank 
sand  should  be  provided  at  frequent  intervals  along  the 
driveway  on  each  side  to  be  used  when  ncccs.sary  to  ex- 
tinguish fire  and  soda-acid  extinguishers  of  10-quart 
capacity  should  be  supplied  and  located  in  convenient  places 
along  each  side  of  each  driveway  for  further  use  in  the 
extinguishing   of   fires.      Also   fire   hose   with    suitable    reel 
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and  valves  should  be  provided,  the  hose  lengths  to  be  suffi- 
cient to  reach  or  lap  one  over  the  other  and  with  sufficient 
capacity  and  water  presssure  to  force  a  stream  of  water 
through  a  J-in.  nozzle  at  least  50  ft. 

The  signers  of  the  foregoing  report  are: 


E.  E.  LaSchum,  (chaii-nian)  manager,  motor  vehicle  department, 
American  Railway  Express   Co. 

P.  V.  V.  Tobin,  secretary.  Howes  Transfer  &  Contracting  Co. 

B.    K.    Rhoails.    asst.    supt.     motor    transport 
Railway  Express  Co. 

I.    A.    Hungerford,    manager,    transport    dept. 
Products  Co. 

Frank    B.    Kurtz,    manager,    truck    dept..    Pie 
Car  Co. 


dept..     Ameri 

Borden's    Farm 

■e    Arrow    Motor 

Frederick  C.  Horner,  engineer,  Packard  Motoi"  Car.  Co. 
C.  G.  Pepoon,  manager,  transport  dept..  Tide  Water  Oil  Co. 
Charles  S.  Lyon,  chief  engineer-,  Pacliard  Motor  Car  Co. 
E.   C.    Walker,   supt.   of   motoi'   vehicles,   William  Farrell   &   .Son 
nc. 
Henry  .S.  C.  Brooks,  vice-president.  Burns  Bros.  Coal  Co. 
M.  .7.   McDermott.   traffic  manager.   James   Butler   Inc. 
W.  H.  Moore,  manager,  Garford  .Motor  Truck  Co. 


Failure  of  Steel  Truss  Support 
Wrecks  Concrete  Dome 

By  Edward  R.  Bowen 

Consulting  Engineer,  Los  Angeles,  Cal. 

ON  DEC.  16  the  steel  truss  supports  of  a  concrete 
dome  over  the  auditorium  of  the  new  First 
Christian  Church  at  Fifth  and  Locust  Sts.,  Long  Beach, 
Cal.,  failed,  allowing  thb  dome  to  fall.  The  building 
was  nearing  completion.  Forms  had  been  removed  from 
the  dome  for  more  than  two  months  and  the  ceiling 
of  the  auditorium  was  plastered ;  the  exterior  art  stone- 
work was  being  set.  The  failure  occurred  at  noon, 
just  after  the  workmei  had  stopped  for  lunch,  so  that 
there  were  fortunately  no  fatalities  and  only  a  few 
minor  injuries. 

The  concrete  dome  (Fig.  1),  the  top  of  which  was 
76  ft.  above  ground,  was  48  ft.  in  diameter,  springing 
from  a  vertical  concrete  wall  8  in.  thick,  resting  on 
steel  trusses.  The  dome  structure  comprised  eight  12 
X  12-in.  ribs  carrying  a  3-in.  xshell,  all  reinforced  with 
rods  and  steel  fabric.     Its  total  weight  was  200  tons. 

A  square  of  four  steel  trusses,  supported  upon  four 
reinforced-concrete  columns,  carried  the  dome.  The 
steel  framing  is  shown  in  Figs.  1  and  2.  At  the  time 
of  the  failure  the  entire  dead  weight  of  the  structure 
was  not  on  the  trusses,  as  the  stone  veneer  on  the  top 


of  the  dome  had  not  yet  been  placed,  a  weight  of  about 
60  tons. 

The  concrete  columns  formed  a  square  about  62  ft.  on 
a  side.  The  C  trusses  are  rested  on  the  columns  and  the 
D  trusses  framed  into  these.  The  diagonal  E  trusses 
framed  into  the  C  and  D  trusses  near  their  midjjoints. 
The  foot-wall  of  the  dome  was  carried  by  the  E  trusses 
and  by  15-in.  diagonal  I-beams  framing  between  them. 
The  C  and  D  trusses  were  strutted  to  the  E  trusses  by  6- 
in.  H-sections  ^s  shown  on  the  diagram.  Fig.  6;  these 
struts  extended  from  the  top  chords  of  the  C  and  D 
trusses  to  the  top  chords  of  the  E  trusses.  The  top 
chords  of  the  D  trusses  were  tied  into  the  east  and 
west  walls  of  the  building  by  two  1.5-in.  I-beams  which 
carried  small  turrets.  The  plans  showed  these  beams 
framing  into  the  top  chord  but  in  the  construction  they 
were  dropped  about  2  ft.  below  the  top  chord  and  hung 
to  a  gusset  plate,  so  that  the  only  lateral  stiffening 
was  that  of  the  A-in.  plate.  The  20-  and  24-in.  I-beams 
carrying  to  the  C  trusses  framed  into  a  vertical  mem- 
ber about  3  ft.  above  the  bottom  chord,  so  that  the 
top  chords  of  these  trusses  had  no  lateral  support  save 
that  given  by  the  E   trusses  and  the   6-in.   H-section. 

Details  of  the  trusses  are  shown  in  Fig.  2.  The 
bottom  chord  of  both  the  C  and  D  trusses  was  given 
lateral  stiffness  by  the  ceiling  joist  resting  on  longi- 
tudinal angles  about  2  ct.  above  the  bottom  chord. 

Examination  of  the  wreckage  shows  that  the  columns 
are  in  excellent  condition,  the  only  damage  being  a  slight 
spalling  off  of  the  corners  and  inside  face  where  the 
trusses  scraped  in  falling.  While  the  dome  fell  with 
the  trusses,  its  concrete  was  excellent;  no •  evidence  of 
poor  concrete  was  observed  anywhere  in  the  building. 

Failure  originated  in  the  steel  framing,  probably  in 
the  east  truss  D,  as  this  truss  is  at  the  bottom  of  the 
debris.  The  exterior  walls  on  the  east  and  west  sides 
fell  outwards,  the  wall  on  the  north  side  fell  imvards. 
The  south  wall  was  not  extended  above  the  20-in. 
I-beams,  but  these  beams  wer§  pulled  in.  The  position 
of  the  trusses  C  and  D  after  failure  is  shown  in 
Fig.  6.  In  the  writer's  opinion  the  east  D  truss 
failed  by  buckling  outwards  in  the  top  chord.  This 
pulled  on  the  two  attached  E  trusses,  which  drew  the 


Half   Longitudinol   Section  Half  Transverse  Sec+lon 

FIG.   1.     FRAMIXG  OF  COLL.iPSED  CHURCH  DOME  AT  LONG  BE.\CH 
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STRESSES   AND  MAKE-UP  OF   DOME   TRUSSES 

C  trusses   inwards  and,   so   long   as   the  columns  were 


firmly  held,  pushed  the  west  D  truss  outwards.  The  bot- 
tom chord  of  the  east  D  truss  shows  a  fracture  at  the 
point  indicated  in  Fig.  2.  The  bottom  splice  plate  shown 
there  was  not  on  the  erected  truss.  Sections  of  the  bot- 
tom chord  at  this  point  are  being  tested,  but  the  appear- 
ance of  the  fracture  did  not  indicate  poor  qualitj'  steel 
to  the   writer. 

The  debris  is  being  cleared  away  as  rapidly  as  pos- 
sible, and  the  owners  plan  to  complete  the  building  at 
once. 

The  architect  was  Robert  H.  Orr  of  Los  Angele.s,  and 
the  contractor  was  .J.  D.  Sherer  of  Long  Beach.  Prior 
to  construction  a  report  on  the  structural  steel  framing 
was  rendered  by  E.  L.  Mayberiy,  a  structural  engineer 
of  Los  Angeles,  at  the  solicitation  of  the  contractor. 
Mr.  Mayberry  condemned  the  design  upon  the  ground 
•  hat  no  allowance  had  been  made  for  wind  loads,  the 
(lead  load  only  having  been  considered,  and  that  therf; 
was  not  sufficient  lateral  strutting.  He  approved  the 
design  of  the  reinforced-concrete  columns  and  the 
I-beams  carrying  the  roofs  of  the  wings  and  the  tur- 
rets. 

Referring  to  the  trusses,  Mr.  Mayberry  presented  the 
tress  tables  reproduced  below,  for  trusses  E  and  C, 
including  the  safe  strengths  of  the  members  and  the 
stresses  given  on  the  architect's  design  drawing  f sheet 
113,  of  which  a  part  is  reproduced  in  Fig.  2  herewith). 
He  computed  the  live-load  stresses  for  .SO  lb.  per  hori- 
zontal square  foot,  the  amount  specified  in  the  Los 
Angeles  building  ordinances,  except  in  case  of  the  dome 
and  turrets,  on  which  he  a.ssumed  a  15-lb.  live-load. 

Concerning  the  stresses  he  says  in  this. report: 


You  will  observe  from  these  tables  that  my  dead  loads 
check  very  closely  to  the  recorded  loadings  on  the  stress 
diagram  on  Sheet  113.  You  will  also  see  by  the  tables  that 
in  the  majority  of  instances  the  stresses  in  the  members 
of  the  trusses  as  recorded  on  the  stress  diagrams  on  Sheet 
113  are  in  excess  of  what  is  considered  to  be  the  allowable 
safe  stress  which  the  members  are  good  for. 


STRESS  TABLE  FOR  TRUSS  E 

Member 

ReeordBd 

Member 

D,  L.  Stress 

Combined 

Good  For 

Sheet    11 

A-! 

104,000 

110,500 

91,000 

101,000 

B-2 

82,000 

87.000 

120,000 

80,000 

C-4 

110,500 

125,500 

116,500 

112.000 

1-0 

82,000 

87,000 

114,000 

80,000 

J-0 

116,500 

125,500 

114.000 

112,000 

5-0 

116,500 

125,500 

114,000 

1-2 

26,500 

30,000 

24.000 

25,000 

2-3 

43.500 

48,500 

39,000 

41,000 

J-4 

4-5 

The  first  table  is  for  truss  E  and  the  second  for  truss  C. 
On  account  of  the  results  obtained  in  connection  with  truss 

C,  I  did  not  think  it  necessary  to  further  investigate  truss 

D,  in  view  of  the  fact  that  I  would  anticipate  similar  results 
in  the  case  of  truss  D  as  those  obtained  for  truss  C. 


STRESS  TABLE  FOR  TRUSS  C 

Member 

Reeordcd 

Member 

D.  L.  Stress 

Combined 

Good  Kor 

Sheet  113 

A-1 

101,500 

143.000 

99,000 

107,000 

1-2 

75.000 

106,500 

81,000 

80,500 

2-3 

88.000 

125,000 

82,000 

93.000 

3-4 

68.000 

95,500 

68,800 

73,000 

4-5 

77,500 

109.000 

67.000 

83.000 

5-6 

41,500 

50,500 

48.400 

43.000 

6-7 

46,500 

57.000 

34.000 

49,000 

7-8 

38.000 

47.000 

38.400 

49,000 

8-9 

42,500 

52.000 

31,000 

43,000 

B-2 

57,000 

81,000 

116,000 

58.000 

r-4 

(04.000 

146.500 

116,000 

lOS.SOn 

D-6 

141,500 

200.000 

157,000 

144, '.no 

K-8 

163.000 

226,500 

157,000 

167, nnn 

1-0 

56.500 

80.000 

112,500 

57,500 

3-0 

102,500 

145,000 

112,500 

104.000 

5-0 

140.000 

198,500 

178.200 

1  39,000 

7-0 

161,000 

224,000 

178,200 

165,000 

9-0 

180,000 

247.000 

I7«.200 

184,000 
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The  results  as  given  in  the  foregoing  tables  are  based  upon 
the  assumption  that  the  trusses  are  strutted  properly  in  a 
lateral  direction.  There  is  at  present  an  entire  absence  of 
such  struts. 

This  report  was  rendered  Dec.  17,  1919.  In  a  sup- 
plementary report  some  days  later  Mr.  Mayberry 
credited  the  web  diagonals  with  somewhat  higher 
strength  on  account  of  restraint  of  their  ends  by  the 
heavy  chords,  as  the  result  of  a  discussion  of  the  stress 
sheet  with  the  engineer  for  the  steelwork,  H.  A. 
Larsen.     He  therefore  stated: 

Allowing  a  little  more  liberal  construction  of  the  prob- 
lem, we  find  in  the  case  of  truss  C  the  two  members  A-1 
and  2-3,  instead  of  being  overstressed  as  shown  by  the 
table,  to  be  good  for  a  stress  equal  to  the  recorded  stress 
on  Sheet  113.  The  other  three  web  struts,  4-5,  6-7  and  8-9, 
would  be  overstressed  10  per  cent,  28  per  cent  and  7  per 
cent  respectively,  considering  the   recorded   stresses,   which 


FIG.    li.      PO.SITION    OK    TRUSSES    BKFORI-:    A.VD    .\FTKn 
("OLI^APSE 

not  calculated  to  carry  any  live  load  whatsoever,  and  it  is 
my  opinion  that  under  existing  conditions,  with  the  higli 
wind  velocities  that  exist  at  Long  Beach,  it  is  absolutely 
necessary  to  take  into  consideration  a  live-load  stress. 

As  stated  before,  my  calculations  are  based  entirely  upon 
the  top  chords  of  these  trusses  being  properly  strutted. 

These  trusses  will  probably  stand  up  under  a  dead-load 
condition  only  without  consideration  of  wind  pressure  or 
possible  superimposed  live  load.  However,  this  is  not  in 
accordance  with  good  design,  and  I  am  still  of  the  opinion 
that  the  trusses  should  not  only  be  strutted,  but  strength- 
ened. 

In  fuller  explanation  of  his  attitude  on  the  bracing 
of  the  trusses  Mr.  Mayberry  advises  Engineering  News- 
Record  that  he  -"did  not  investigate  the  top  chords 
in  their  unstrutted  condition,  as  it  never  occurred  to  me 
for  a  moment  that  anyone  would  authorize  the  con- 
struction of  these  trusses  in  the  face  of  my  report." 

Subsequently  another  engineer  was  engaged  by  the 
owners  to  report  on  the  steelwork.  The  design  was 
approved  by  him,  and  thereupon  the  contractor  was 
■histructed  to   proceed. 


FIGS.   3   TO  5.     VIEWS   OF   DOME   WRECKAGE 
Upper — South  C  Truss  and  West  D  Truss. 


Mr.  Larsen  has  informed  us  are  for  dead-load  conditions 
only.  In  regard  to  the  top  chord  of  the  truss,  there  is  only 
one  way  in  which  to  consider  the  length  of  struts,  and  that 
is  from  center  of  panel  point  to  center  of  panel  point.  This, 
however,  does   not  change  the   condition   that  the   truss   is 


Australian  Steam-Electric  Plant  to  Use 
50-Cent  Coal 

Construction  is  to  be  started  April  1  on  a  125,000,000 
kw.  steam-electric  plant,  112  mi.  from  Melbourne,  Aus- 
tralia, according  to  announcement  from  Australian  gov- 
ernment offices.  This  is  a  governmental  undertaking, 
to  be  carried  out  by  the  ''.Victoria  Electricity  Commission, 
which  proposes  to  develop  extensive  coal  deposits  at  the 
plant  site,  use  the  coal  for  generating  electrical  energy 
and  transmit  the  power  electrically  to  Melbourne  and 
other  industrial  centers.  Included  in  the  pro.iect  for 
which  immediate  construction  is  planned  are  a  total  of 
1,800  mi.  of  high  tension  transmission  line  and  three 
terminal  substations.  The  trunk  line  voltage  will  be 
132.000. 

The  coal  deposits  are  said  to  be  very  extensive, 
enough  being  available  within  a  half-mile  radius  of  the 
])ower  house  to  operate  the  new  plant  for  150  yeai's.  The 
coal  is  found  in  a  seam  273  ft.  thick  under  a  33-ft. 
overburden  and  can  be  delivered  to  the  power  house 
for  about  50  cents  per  ton  the  report  states.  Condensing 
water  is  supplied  by  a  river  alongside  the  power  house. 
A  single  building  is  to  be  provided  for  engine  room 
and  ■  boiler  plant,  while  control  apparatus  and  offices 
will  be  housed  in  a  second  structuref.  Transmission  will 
be  over  a  two-circuit  steel  tower  line  with  towers  spaced 
1,000  to  1,500  ft.  apart,  these  long  spans  being  deemed 
most  economical  for  the  high  tension  insulators  to  be 
used. 
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Some  Recent  Developments  in  Wood  Preservation 

Abstracts  of  Papers  and  Comr.iittee  Ri  ports  Presented 
at  the  San  Francisco  Convention  of  the  American  Wood 
Preservers  Association,  Jan.  35,  26  and  27. 


Conclusions  of  Experiments  With  Cresoil 

By  R.  G.  Smith 

C "CRESOIL  is  a  solution  of  95  per  cent  mineral  oil, 
>  preferably  of  an  asphaltic  base,  and  5  per  cent  of 
cresol  or  cresylic  acid.  Results  of  tests  made  on  Douglas 
fir  at  the  St.  Helens  creosoting  plants  are  as  follows: 

The  solution  is  stable,  i.e.,  there  is  no  separation  or 
filtering  action  of  the  wood  on  cresoil.  It  can  be  injected 
into  wood  satisfactorily  and  more  easily  than  creosote. 
One  test  indicated  a  greater  toxicity  than  creosote  and 
another  test  less  toxicity,  but  sufficient.  The  loss  due  tc 
evaporation  is  less  than  one-half  the  amount  of  creosote. 
After  ties  had  been  evaporated  to  a  constant  weight, 
three  times  as  much  of  both  creosote  and  cresoil  was 
left  as  necessary  to  kill  all  fungi.  Service  tests  on  ties 
placed  in  1915  on  two  different  railroads  indicate  a  wide 
margin  of  safety  in  toxic  value  in  amount  left,  2.23  pet- 
cent  and  2.43  per  cent  respectively. 

Creosote  Treatment  for  Douglas 
Fir  Pipe  Staves 

By  H.  E.  Horrocks 

IN  THE  PROPER  treatment  of  wood  for  stave  pipe, 
the  principal  ends  to  be  obtained  are  as  follows:  Ade- 
quate protection  of  the  wood  from  decay ;  freedom  of  the 
stave  from  shrinking  or  distortion  from  its  section  and 
contour  when  machined;  minimum  of  contamination  of 
water  flowing  through  the  pipe;  wood  must  retain  its 
original  strength  and  elasticity;  no  deposit  left  on  the 
stave  after  treatment. 

For  both  machine-banded  and  continuous  stave  pipe, 
the  staves  must  be  treated  before  assembling.  Attempts 
were  made  to  treat  small  sizes  of  completed  machine- 
banded  pipe,  but  the  heat  and  handling  invariably 
loosened  the  wires,  making  the  pipe  useless. 

The  stave  stock  must  be  thoroughly  air  or  kiln  dried 
m  the  rough,  then  machined  to  its  finished  shape  before 
treatment.  Being  well  dried,  it  is  ready  to  receive 
creosote  with  pre-seasoning  in  the  retorts.  This  insures 
against  loss  of  strength  or  elasticity,  again.st  shrinkage, 
and.  with  careful  stowing  on  retort  trams,  against  dis- 
tortion. 

For  adequate  protection  against  decay  it  is  not  neces- 
sary that  the  creosote  penetration  be  deep,  since  no 
further  machining,  framing  or  cuts  for  fastenings  that 
might  open  up  untreated  wood  are  necessary.  Through 
and  through  penetration  would  be  highly  undesirable, 
since  the  untreated  hut  thoroughly  drv  wood  in  the 
nterior  of  the  stave  very  readily  absorbs  moisture, 
rapidly  expands  and  insures  a  tight  conduit.  A  l-in. 
penetration  from  all  surfaces  is  considered  satisfactory 
treatment. 

An  accumulation  of  pitch  or  sediment  on  the  surfaces 
or  edges  of  the  staves  would  contribute  to  contamination 
of  the  water.  It  would  also  seriously  interfere  with 
close  and  accurate  laying  up  of  the  pipe,  increase  the 
diameter  of  the  pipe,  and  cause  unequal  bearing  between 
staves,  making  watertightnoss  difficult  to  accomplish. 


If  much  free  oil  apppears  on  the  surface  of  the  staves, 
even  tliough  entirely  liquid,  water  flowing  through  the 
pipe  will  very  likely  be  contaminated  for  some  time.  To 
overcome  these  objections  a  straight  distillate  creosote 
is  used  for  stave  treatment. 

The  empty-cell  process  is  used  with  50  lb.  initial  air 
pressure,  following  the  creosote  pressure  period  with 
several  minutes  re-heating  at  about  25  deg.  F.  in 
excess  of  any  previous  temperatures,  then  a  vacuum  of 
not  less  than  20  in.  maintained  for  from  30  min.  to 
1  hour.  By  this  process  a  satisfactory  creosote  penetra- 
tion is  obtained  and  the  staves  come  out  thoroughly 
clean  and  so  dry  as  to  scarcely  soil  one's  hand. 

Treated  Lumber  for  Insulating  Roofs 
of  Moist  Factories 

By  F.  J.  HoxiE 

ANEW  USE  for  treated  boards  and  planks  is  develop- 
ing :  heat  insulation  of  roofs  of  cotton-weaving  mills 
and  paper  mills.  The  object  is  to  stop  the  rot  which  is 
rapidly  progressing  in  them,  by  keeping  the  tempera- 
ture above  the  dew  point  of  the  air  in  the  room  below. 
Two  such  roofs  were  installed  two  years  ago  in  New 
England  and  are  giving  good  results,  not  only  in 
stopping  rot,  but  in  preventing  sweating  which  has  been 
troublesome  in  cold  weather. 

At  present  a  Rhode  Island  weaving-mill  roof  is  being 
covered  with  treated  '-in.  North  Carolina  pine.  This 
will  require  130,000  ft.  of  lumber,  which  is  being  treated 
in  an  open  tank  in  the  mill  yard.  An  absorption  averag- 
ing 6  lb.  per  cu.ft.  is  obtained,  although  some  of  the 
light  boards  take  up  12  lb. 

When  the  treated  boards  were  put  on  the  roof  the 
slag  of  the  old  roof  was  scraped  off'  one  bay  with  chisels. 
This  involved  considerable  expense,  and  somewhat 
damaged  the  tarred  paper,  therefore,  on  the  remainder 
of  the  roof  the  slag  was  simply  swept  oif  with  stiff 
brooms. 

The  2  x  i-in.  sleepers  were  then  nailed  on,  leaving  a 
--in.  air  space  under  the  insulating  boards,  the  old  slag 
roof  remaining  below  the  insulating  covering  to  prevent 
the  moisture  from  coming  up  into  the  air  space  from 
the  highly  humidified  air  in  the  rootn  below.  Th*. 
present  2'.-in.  spruce-plank  roof  was  installed  14  year' 
ago,  and  has  commenced  to  show  unmistakable  signs  ot 
rotting,  although  it  still  has  sufficient  strength  to 
support  itself  and  the  new  insulating  covering. 

Replacing  the  rotted  planks  of  such  a  roof  is  by  no 
means  an  infallible  remedy,  if  the  insulation  or  heating 
is  not  changed  to  keep  the  temperature  below  the  dew 
point.  Parts  of  two  bays  only  two  years  old  are  now 
the  worst  rotted  planks  in  the  entire  roof,  due  doubtless 
to  the  lumber  containing  considerable  sapwood  and 
having  been  kilndried.  Therefore,  when  subjected  to 
the  highly  humidified  air  of  the  weaving  mill  the  lumber 
swelled  and  made  a  tight  surface  and  kept  the  liquid 
water  in,  which  had  passed  into  the  wood  as  a  vapor 
and  condensed  in  the  cooler  interior. 
This  form  of  insulation  will  considerably  increase  the 
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life  of  a  new  roof,  or  a  new  roof  can  be  made  of  heavy 
plank  thoroughly  creosoted  and  sheathed  underneath 
having  a  thin  air  space,  the  sheathing  serving  as  a  paint- 
ing surface  and  to  prevent  dripping. 


Effect  of  Zinc  Chloride  Treatment  on 
Strength  of  Wood 

By  Committee  on  Preservatives.  Alfred  L..  Kammerer.  chairman 

CONCLUSIONS  drawn  from  three  papers  on  the  effect 
of  zinc  chloride  treatment  on  the  strength  of  wood 
by  Prof.  W.  K.  Hatt,  by  H.  B.  Luther  and  by  T.  R.  C. 
Wilson  and  Ernest  Batemen  are  as  follows: 

The  treatment  of  wood  with  the  usual  strength  of 
zinc  chloride  solution  seems  to  have  but  little  per- 
manent effect  upon  the  strength  of  wood  in  bending 
even  five  years  after  treatment,  provided  the  tempera- 
ture of  the  wood  during  that  time  is  not  excessively 
high.  There  seems  to  be  a  slight  permanent  decrease 
in  the  resistance  of  zinc-treated  wood  to  shock  even  at 
the  normal  temperatui-e.  This  decrease  seems  to  be 
greater  with  greater  absorptions  of  zinc  chloride.  At 
temperatures  somewhat  higher  than  the  normal  there 
may  be  a  considerable  reduction  in  all  strength  values. 


Coal-Tar  Oil 

3%  3% 

3%  O.S'^o 

1  07-1  12                   1.03 

5%  5% 

25%  15% 

I   03  1.15 

I    ID  1    10 

10%  2% 


Douglas  Fir  Paving  Blocks 

By  Specification  Committee  on  Wood  Block  Pavement, 
J.   E.   Horrock,  chairman. 

SOUND  wood  of  at  least  six  annual  rings  per 
inch  is  required;  sapwood  is  not  a  defect.  Depths  of 
blocks  are  specified  as  4  in.  for  very  heavy  traffic,  3^  in. 
for  moderate  traffic  and  3  in.  for  light  traffic;  the  pref- 
erable length  is  twice  the  depth  and  the  width  should 
be  3  to  4  in.  Variations  of  t'b  in.  in  depth  and  J  in.  in 
width  are  permissible.  The  preservatives  are  coal-tar 
oil  or  distillate  oil  having  the  following  requirements. 

Distillate 

Max.  water  content     

Max.  insoluble  in  benzol 

Sp.gr.  of  oil  at  38°  * 

Max.  distillate  up  to  210°  C  *  

Max.  distillate  up  to  235°  C  *     

Sp.gr.  at  38°  of  distillate  from  235°  to  315°  C. 
Sp.gr.  at  38°  of  distillate  from  315°  to  355'  C. 

Max.  coke  residue 

*  Compared  witli  water  at  1 5°C. 

Air-seasoned  or  green  timber  is  permissible  but  must 
be  treated  separately  as  follows :  The  charge  shall  be 
boiled  in  creosote  at  not  to  exceed  190  deg.  F.,  under 
vacuum  of  at  least  20  in.  for  2  hours  and  not  to  exceed 
6  hours,  depending  upon  the  degree  of  dryness  of  the 
timber.  Pressure  shall  then  be  applied  not  exceeding 
a  maximum  of  125  lb.  until  the  preservative  has  been 
absorbed  in  an  amount  about  3  lb.  per  cu.ft.  in  excess 
of  the  specified  quantity.  The  temperature  of  the 
creosote  shall  then  be  raised  to  and  held  at  225  deg.  F. 
for  1  hour,  then  exhausted  from  the  retort,  the  steam 
shut  off  from  the  coils  and  a  quick  vacuum  of  20  to  25  in. 
applied  for  a  period  of  30  min.  to  1  hour. 

In  any  charge,  the  blocks  shall  contain  at  least  12  lb. 
of  water-free  oil  per  cubic  foot  of  wood  at  the  comple- 
tion of  the  treatment.  The  blocks  after  treatment  shall 
show  the  preservative  well  diffused  throughout  the 
wood,  and  the  sapwood  shall  be  entirely  and  well  treated. 
To  determine  this  at  least  25  blocks  shall  be  selected 
from  various  parts  of  each  charge,  and  if  more  than 
one  of  the  blocks  show  untreated  sapwood,  the  charge 
shall  be  again  treated.  After  re-treating,  the  charge 
shall  be  again  subjected  to  a  similar  inspection.  The 
surface  of  the  blocks,  after  treatment,  shall  be  free 
from  heavy  pitch  or  tar-like  deposits,  and  all  blocks  that 


have    been    materially    warped,    checked    or   otherwise 
injured  in  the  process  shall  be  rejected. 

The  blocks  shall  preferably  be  laid  in  the  street  as 
soon  as  possible  after  being  treated.  If  they  cannot  be 
laid  immediately,  provision  shall  be  made  to  prevent 
them  from  drying  out  by  stacking  in  close  piles  and 
covering  them,  and,  if  possible,  by  sprinkling  them 
thoroughly  at  intervals.  In  any  case,  where  they  are 
not  laid  as  soon  as  they  are  received  on  the  street  they 
shall  be  well- sprinkled  about  two  days  before  being 
laid  under  the  direction  of  the  purchaser.  It  is 
important  to  have  the  wood  sufficiently  wet  to  be 
swelled  to  its  maximum  size  before  it  is  laid. 


Conditions  Under  Which  Non-Pressure 
Treatments  Are  Justified 

By  Committee   on   Economics,   Carl   G.    Crawford,   chairman 

SINCE  46  per  cent  of  all  wood  used  in  this  countrj' 
is  used  on  the  farms  pressure  treatment  is  available 
for  but  a  fraction  of  1  per  cent  of  it.  Great  quantities 
are  also  used  in  other  construction  where  pressure 
treatment  is  unobtainable,  therefore  non-pressure  treat- 
ment is  the  only  alternative.  None  of  the  commercial 
plants  have  any  provision  for  small  quantity  distribu- 
tion. As  the  annual  decay  of  non-treated  wood  is 
estimated  to  exceed  the  loss  of  standing  timber  by  forest 
fires,  insect  damage  and  disease  an  intensive  educa- 
tional campaign  is  recommended.  Specific  cases  in 
which  the  engineer  is  interested  where  non-pressure 
treatments  are  likely  to  be  advisable  are  as  follows: 

(1)  For  treating  timbers  and  lumber  used  in  build- 
ing and  car  construction  and  repair  work  which  must 
be  framed  at  the  building  site,  or  which  are  used  in 
such  small  quantities  that  it  is  impracticable  to  send 
them  away  for  pressure  treatment.  Of  the  various 
non-pressure  treatments  possible  hot  and  cold  bath 
treatment  with  creosote  will  generally  be  most  effective. 
When  apparatus  for  this  process  is  not  available  surface 
treatments  may  be  used.  For  places  where  the  odor  or 
color  of  creosote  would  be  objectionable  water-soluble 
preservatives  applied  by  the  steeping  process  may  be 
desirable.  These  preservatives  are  not  suitable  where 
the  wood  is  likely  to  be  wet  frequently. 

(2)  For  timbers  used  in  interior  construction  where 
the  ends  are  placed  on  concrete,  brick  or  stone  founda- 
tions, and  only  the  ends  are  subject  to  decay,  and  for 
any  other  timbers  where  only  points  of  contact  with 
wood  or  other  material  are  likely  to  decay  prematurely. 
Surface  treatments  are  usually  the  only  methods  which 
can  be  used  in  such  places,  but  great  benefit  at  little 
expense  can  be  expected. 


Perforating  Poles  To  Obtain  Better 
Non-Pressure  Treatment 


SINCE  June  1,  1920,  a  commercial  plant  at  Sand 
Idaho,  has  accelerated  the  non-pressure  treatment 
of  poles  by  the  use  of  a  perforating  machine.  The 
perforating  is  accomplished  by  chisel-pointed  punches  in 
the  ends  of  heavy  iron  bars.  These  bars  are  raised  by 
cams  and  allowed  to  fall,  driving  the  punches  into  the 
wood  by  the  weight  of  the  bars.  The  distance  through 
which  the  punches  fall  is  regulated  by  an  adjustable 
carriage  upon  which  the  pole  rests,  but  is  usually  2  to 
3  in. 
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The  bars  operate  independently  but  are  released  at 
the  same  time.  This  perforates  a  line  of  holes  length- 
wise of  the  pole.  The  pole  is  then  automatically  turned 
partway  around  and  another  line  of  holes  perforated. 
In  this  way  the  entire  surface  of  the  pole  for  a  distance 
of  1]  ft.  above  and  below  the  ground  line  is  perforated. 
The  holes  are  so  spaced  that  the  oil  is  required  to  travel 
a  distance  of  2i  in.  vertically,  and  not  more  than  ."gin. 
circumferentially,  in  order  to  obtain  complete  penetra- 
tion. 

The  machine  is  not  yet  mechanically  perfect  and  the 
operators  plan  to  improve  its  construction.  It  is  stated, 
however,  that  as  now  operated  the  machine  permits  of 
practically  complete  penetration  of  oil  to  the  depth  of 
the  perforations.  It  is  also  stated  that  in  some  cases 
this  perietration  is  not  secured  during  treatment,  but 
the  continued  movement  of  the  oil  in  the  wood  after 
treatment  is  said  ultimately  to  treat  all  the  wood 
between  the  holes. 

While  the  committee  is  greatly  impressed  with  the 
possibilities  of  the  perforating  process  definite  conclu- 
sions cannot  be  drawn. 


Financing  Small  Municipal  Water 
Supplies  in  Illinois 

Abstract  of  report  of  Committee  on  Water  Sup- 
ply presented  to  Illinois  Society  of  Enginefr.s 
by    W.    D.    P.    Warren,    Decatur,    III.,    chairman. 

TWELVE  cities  in  Illinois  with  populations  of  more  than 
2,000  people  and  600  cities  and  villages  with  a  smaller 
number  have  no  water  supply.  Few  new  supplies  have  been 
installed  in  recent  years  and  extensions  to  meet  increasing' 
demands  in  many  cases  have  been  inadequate.  The  past 
year  was  dry  and  conditions  were  especially  bad  in  many 
cities  that  depend  on  surface  or  shallow  ground  water  sup- 
plies. With  the  high  cost  of  materials  and  insufficient 
bonding  capacity  to  meet  the  expense  of  proper  improve- 
ments, the  situation  has  developed  to  a  point  where  dan- 
gerous sanitary  conditions  will  be  created  and  industrial 
growth  greatly  retarded  unless  immediate  relief  is  pro- 
vided. A  few  cities  have  realized  the  situation  and  have 
remedied  it,  generally  through  the  financial  aid  of  citizens. 

At  Jacksonville,  a  citizens'  committee  organized  a  com- 
pany to  finance  and  purchase  -380  acres  of  land  essential  to 
the  development.  A  lease  and  option  to  and  with  the  City 
f'ouncil  for  twenty  years  was  then  effected. 

At  Hillsboro,  an  $80,000  improvement  was  made  with 
only  $8,000  available  from  a  bond  issue.  A  part  of  the  cost 
of  the  14-in.  cast-iron  supply  main,  and  the  ;?00  acres  of 
land  necessary  for  the  impoundinK  reservoir,  was  financed 
by  optional  contract.  Citizens  executed  notes  running  five 
years,  for  $100  and  S200  each,  to  a  trustee,  who  held  title 
to  a  part  of  the  land  purchased,  and  who  gave  his  notes 
as  trustee  to  banks,  putting  up  the  citizens'  notes  as  col- 
lateral. The  city  pays  interest  and  at  least  $1,000  annually 
on  principal. 

Decatur,  a  much  larger  city,  is  now  constructing  a  water 
impounding  project  which  will  cost  $2,000,000,  at  least 
$1,000,000  of  which  will  be  rai.scd  by  other  than  bond  issue. 
A  water-supply  company  financed  by  citizens  was  incor- 
porated to  acquire  lands  to  be  flooded  and  to  furnish  money 
to  alter  roads,  raise  bridges,  etc.  With  this  company  the 
city  enters  into  a  contract  in  the  nature  of  a  joint  under- 
taking to  furnish  water  to  the  city.  The  city  builds  the 
dam,  furnishes  the  existing  pumping  plant,  water  mains 
and  intake.  From  a  joint  account  into  which  revenues  are 
deposited  the  city  is  to  receive  operating  expenses  exclusive 
of  dam  maintenence,  depreciation  betterments  and  further 
capital  expenditures.  The  remainder  of  the  joint  fund 
!•  to  be  divided  equally  betwtcen  city  and  company.  Can- 
cellation of  the  contract  by  the  company  iis  provided  in  case 
■  sum  Bufficient  to  pay  a  fixed  return  to  the  stockholders 
U  not   received.     An   option   permits  the   payment   to  the 


company  of  a  certain  fixed  sum  and  "payment  in  advance 
for  successive  periods  of  thirty  days  each  of  8c.  a  1,000 
gal.  for  all  water  pumped  during  the  preceding  month." 
In  case  of  default  of  contract  by  the  city,  the  city  is  re- 
quired to  drain  the  reservoir.  The  company  was  organized 
with  a  nominal  amount  of  no-par  value  stock  and  $1,000,000 
of  retirable  par  value  stock.  When  the  latter  has  been 
retired  the  few  stockholders  of  the  no-par  value  stock  can 
cause  the  water  company  to  convey  its  entire  property  to 
the  city  and  wind  up  the  corporation. 

From  Ralph  J.  Monroe,  corporation  counsel  for  Decatur, 
the  committee  obtained  outlines  for  several  possible  ways 
of  financing  new  water  supplies  and  extensions.  (1)  New 
construction  or  purchase  can  be  financed  by  the  issuance 
of  water  certificates  bearing  interest  and  secured  by  mort- 
gage and  payable  out  of  the  income  of  the  property  and 
fi-om  no  other  source.  A  difficulty  arises  in  applying  this 
scheme  to  finance  improvements  since  it  is  always  a  legal 
impossibility  to  devise  any  proper  division  of  income  which 
can  be  allotted  part  to  the  old  plant  and  part  to  the  new. 
(2)  All  other  schemes  depend  on  private  capital,  some  of 
the  common  forms  of  which  are  (a)  organization  of  a  water- 
supply  company  to  construct  and  operate  the  plant;  (b) 
trustees  to  sell  trustees'  certificates,  purchase  the  property 
and  lease  it  to  the  city,  (c)  contract  with  a  construction 
company  to  build  the  plant  and  later  sell  to  the  city  on 
a  conditional  sales  contract.  Plan  (a),  the  one  in  use  at 
Decatur,  is  desirable  where  it  can  be  used.  It  has  an  ad- 
vantage over  the  municipal  water  certificate  plan  in  that 
the  corporation  will  hold  title  to  the  property  until  paid 
for  and  no  foreclosure  is  required.  The  trustee  arrange- 
ment, the  one  commonly  used,  is  satisfactory,  except  that 
if  the  investment  is  sufficiently  large,  the  amount  payable 
in  any  one  year  might  be  a  violation  of  the  debt  limit,  but 
this  can  be  avoided  by  having  quarterly  installments  pay- 
able in  advance. 

The  plan  of  letting  a  construction  company  build  the 
plant  has  its  advantages  in  that  such  an  agreement  relieves 
the  city  administration  and  local  citizens  from  the  worry 
and  work  in  financing,  but  it  will  be  found  upon  examination 
that  this  relief  from  worry  and  work  is  dearly  paid  for, 
as  any  contractor  knows  that  his  security  is  not  of  the  best. 
He  has  to  be  well  paid  for  the  risk,  local  committees  being 
much  more  restive  if  the  security  is  all  held  by  the  con- 
tractor who  knows  that  it  is  a  long-time  investment  and 
figures  on  discounting  the  contract  through  some  brokerage 
or  banking  firm.  The  discount  is  always  very  heavy;  but 
as  a  last  resort  perhaps  this  plan  is  better  than  none. 


Panama  Canal  Dredging  Operations  for  Slides 

Dredging  npprations  were  resumed  at  Cucaracha 
Slide  on  Nov.  \B,  1920,  owing  to  another  general 
movement  over  this  area,  which  occurred  on  the  night 
of  the  previous  day.  Since  that  time,  according  to  the 
Panama  Canal  Record  of  Jan.  ."i,  one  dipper  dredge  has 
worked  continuously  on  a  double-shift  basis,  removing 
from  this  slide  59,600  cu.yd.  of  material.  Another 
general  movement  started  on  the  last  day  of  the  month. 
but  all  material  coming  into  the  Canal  at  this  point 
has  been  confined  to  the  basin  and  has  not  interfered 
in  any  way  with  canal  traffic.  Including  the  excavation 
for  November,  the  dredges  have  removed  a  total  of 
2,127,600  cu.yd.  of  earth  and  rock  from  this  area  since 
the  .'ilide  of  Feb.  22,  1920.  Both  Culebra  and  Barge 
Repair  slides  showed  .some  slight  surface  movement  dur- 
ing the  month.  At  the  Pacific  entrance  of  the  canal, 
75,000  cu.yd.  of  earth,  cla.ssified  as  maintenance  work, 
was  removed  from  the  we.'^t  side  and  center  line  of  the 
Canal.  In  the  Chagrcs  River  2.'>,200  cu.yd.  of  mud  w.as 
removed  in  uncovering  new  gravel  beds,  and  deepening 
the  channel  to  the  beds.  At  the  Atlantic  terminal  a 
total  of  7.5,400  cu.yd.  of  material  was  removed  and 
dumped  between  the  East  Breakwater  and  M.irirarita 
Point. 
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Snow  Surveying  for  the  Forecasting  of  Stream  Flow 

Methods,  Factors  and  Results  in  Making  Spring  Predictions  of  Summer  Water  Supply  for  Irrigation  and 

Power  in  Streams  Fed  by  Mountain  Snows 

By  J.  E.  Church,  Jr. 

Nevada  Co-operative  Snow  Surveys,  Reno,  Nev. 

the  snow  fields  of  the  entire  range  must  be  obtained 
provisionally  by  using  the  run-off  of  the  streams  as  the 
basis  of  comparison.  To  reduce  the  streams  to  a  com- 
mon standard,  the  seasonal  percentage  of  each  in  terms 
of  its  own  normal  has  been  taken.  Furthermore,  to 
avoid  all  possible  influences  except  that  of  the  snow, 
the  normals  and  seasonal  percentages  have  been  confined 
to  April-July.  The  streams  have  been  grouped  laterally 
and  transversely  along  the  range  to  determine  the  prob- 
able amount  of  oscillation  in  the  snow  and  the  detailed 
snow  sui'veys  necessary  to  detect  it. 

Table  IX  includes  the  division  by  slopes.  The  west- 
ern slope  is  fully  represented  except  for  the  omission 
of  the  Pit  and  McCloud  basins  in  the  north  and  the 


Part  II — Predicting  Run-Off  from  Large  Areas — 

Inaugurating  a  Snow  Survey  System — 

Cost  of  Surveys 

Wide-Area  Forecasting — Uniformity  of  the  snow 
cover  in  adjoining  basins  is  an  important  feature  in 
making  practicable  the  forecasting  of  run-off  from  large 
areas.  This  condition  of  uniformity  is  due  to  the  fact 
that  winter  storms  which  build  the  snow  cover  on  the 
mountain.s  are  usually  widespread  in  their  sweep  and 
that  the  gradient  of  their  intensity  is  low  and  uniform 
for  relatively  wide  distances.  This  is  particularly  true 
of  the  "big  storms"  that  often  furnish  the  bulk  of 
the  winter  precipitation.  However,  in  seasons  of 
heaviest  snow  cover,  the  oscillation   (as  shown  in  Table 


IX)  appears  at  times,  but  not  uniformly,  to  be  more 
accentuated  than  in  seasons  of  normal  or  light  snow 
cover. 

The  similarity  of  snow  cover  in  adjoining  basins  is 
indicated  distinctly  by  the  snow  surveys  of  1917-20,  the 
last  two  covering  a  distance  of  95  miles,  as  shown  by 
Table  X.  The  gradient  increases  toward  the  south  in 
1917-18  and  1919-20,  but  toward  the  north  in  the  inter- 
vening year.  This  uniformity  is  not  a  local  peculiarity, 
but  has  been  found  also  in  the  Wasatch  range,  Utah.  For 
example,  the  snow  surveys  of  1913-16  in  the  City  Caiion 
and  Big  Cottonwood  Caiion  creeks,  conducted  by  the 
U.  S.  Weather  Bureau  and  the  engineering  department 
of  Salt  Lake  City  respectively,  varied  from  each  other 
during  the  entire  period  only  1.7  to  2.9  in  seasonal  per 
cent,  but  the  distance  between  these  basins  is  only  14 
miles. 

Conditions  for  the  Sierra  Nevada  Range — An  impor- 
tant point  is  the  probable  uniformity  and  maximum 
variation  in  the  snow  cover  of  the  entire  Sierra  Nevada 
range,  as  shown  by  the  run-off  of  the  streams.  Owing 
to  the  relatively  limited  area  of  the  snow  surveys  so 
far  established,  a  broad  view  of  the  interrelations  of 


Merced  basin  in  the  south.  The  eastern  slope  still 
lacks  the  minor  basins  of  Honey  Lake  and  Goose  Lake 
in  the  north  and  the  long  Owens  basin  in  the  south. 
The  foothill  streams,  being  fed  only  to  a  minor  extent 
by  snow,  are  segregated  from  the  rest.  The  primary 
peak  of  their  flow  occurs  in  midwinter,  and  only  occa- 
sionally does  their  April-July  run-off  correspond  closely 
with  that  of  the  crest  streams. 

If  the  run-off  of  the  twelve  major  streams  on  the 
western  slope  were  represented  graphically,  there  would 
be  a  curve  varying  from  end  to  end  annually  from  16.8 
per  cent  to  308.8  per  cent.  The  latter  represents  the 
season  of  1915-16,  when  the  snow  cover  increased  from 
81.5  per  cent  in  the  upper  Sacramento  basin  at  the 
northern  end  of  the  range  to  390.3  per  cent  in  the  Kern 
basin  at  the  far  southern  end,  and  disastrous  floods 
occurred  at  San  Diego. 

If  the  slope  is  divided  into  thr^e  sections  of  approx- 
imately 150  miles  each,  the  extreme  annual  variation  in 
each  would  be  somewhat  reduced:  Northern  section, 
1.8  to  71.5  per  cent;  central  section,  8  to  38  per  cent; 
southern  section,  9.7  to  259  per  cent,  the  latter  occur- 
ring the  year  of  the  flood.    If  the  Sacramento  and  Kern 


TABLE  IX.— VARIATION  IN  RUN-0 

Side  of  Range                                          Basin 

A.  East  Side: 
Central  Sierra  (80  miles)     Tahoel 

Carson 

West  Walker   . 

FF  BETWEEN  STREAMS  ON  SAME  SLOPE  OF  SIERRA   NEVADA  (APRIL-JULI 
(Per  Cent  of  Normal) 

PERIODS) 

1 

1909-10          1910-11      1911-12        1912-13          1913-14 

73  85           172  29         J5 ,  76           67  68           151   60 
64   14            176,70         42.43           57    18            162  95 

96,57            150  58         56,23            50  96            

32  4                26   1            13  B              16  7                114 

71   0             112  2           80  2             79  0             115  8 
60  7              183  7           46  2              69  2              123  5 
10  3               71   5           34  0              9  8                7  7 

66  67            146   10         56  58           68   10            112,61 
77  58            184    12         56  20           60    13            109  25 
79  95           168  22         53  24           51   84           113  75 

74  31            163  92         49  80           44   14            105   16 

76  49            150,66         59  82           59  49            113   17 

13.3  38  0            10  0             24  0                  8  0 

82.4  176  1           55   1             42  7             136  9 
78,8             142  3           52  8            49  7             123  8 
50  0             116  4           53   1             53  9              98,3 
87  6             174   1           62  5            52  6             170  3 
37  6              57  9            9  7             11   2              72  0 

.       32.4              57  9            2.0             11   2              38  6 
37  5              71.9           34  0            36  3              72  0 

77  23           218  65         62  88           57  24            91.34 
58  7             112  8           63  2             37  7              95.5 

s  or  de&cienc>'  of  precipitation  upon  its  sjrface  to  make  more 
ureme..t3  are  usually  taken.    Correction  probably  -1-5  0  per 

1914-15 
88  76 
93  33 

4  6 

141    3 

139  5 

1    8 

117  27 
124  04 
109  01 
105  46 
105  65 
18,6 

104  2 
101   7 

95  8 
113  0 

17  2 

8,4 
45  5 

153  42 

154  3 
comparable 

cent. 

1915-16 
1 1 1    20 
125  71 
119  98 
14  5 

81    5 
115  7 
34  2 

111    87 

no  88 

109  35 

110  32 
102  33 

9  5 

131    3 

150  1 

151  3 
390  3 

259  0 

20  0 

177  ; 

114  48 
207  3 
with  the 

1916-17        1917-18 

127  40         62  61 

128  65         61,312 

106  85         81   95 
21   8           20  6 

91   0           53  0 
114  1           47  0 
23   1              60 

104  93         47  67 
110   10         53  46 
113  54         63,64 
109  74         60  65 

107  95         73   12 
8  6           25  5 

97  2           76  4 
97  5            77  2 

105  8           55,1 
139   1           83,1 
41   9           28  0 

8  6           23.1 
48  1           36  1 

142  02         64  72 
147.8          36  2 
run-off  of  the  streams. 

1918-19 
81   99 
66  58 
70  34 
15.4 

69.8 
72  8 
3.0 

7^12 

B.  West  Side  (440  mi.) 

Max.  variation 

Sacrame  to 

(Approx.  150  mi.) 

Max.  variation 

76  85 

Mokelumne 

75  29 

(approx.  150  mi.) 

Stani^lau.'^ 

61   09 

Tuolumne 

67  21 

Max.  variation 

15.8 
60  1 

3.  Southern  Sierra 
(approx.  140mi  ) 

Kings 

Kaweah 

Kern 

Max.  variation 

Max.  variation,  excl' 

60.2 

66  0                 1 

76.5            : 

16  4 

5.9 

Max.  variation  of  West 
Foot-hill  Streams: 
H    We  tside 

2.  Central  Sierra 

3.  ?outhern  Sierra 

1  The  rise  of  Tahoe  has 

2  At  Clifton,  21  mileibe 

Side 

Cosumnes 

Tule 

)cen  corrected  for  exce" 
low  empire,  where  meat 

16  8 

72.0 
65.8 

February  17,  1921 


ENGINEERING     NEWS-RECORD 


301 


FIG.   3.      SNOW  SURVEYING  IN  DAGGETT'S  PASS. 
SIERRA  NEVADA 


basins,  situated  at  the  extreme  ends  of  the  range,  are 
treated  as  parts  of  new  sections,  the  variations  in  the 
northern  section,  when  the  data  for  the  Pitt  and 
McCloud  basins  are  included,  should  be  less  than  at 
present,  and  in  the  southern  section  the  variation  will 
be  reduced  to  the  reasonable  extremes  of  2  to  57.9  per 
cent.  Finally,  and  of  greatest  importance  for  forecast- 
ing, the  individual  percentages  for  several  adjoining 
basins  represent,  with  occasional  exceptions,  a  fairly 
unifoi'ni  curve  of  change,  not  only  within  the  several 
sections  but  also  overlapping  from  one  section  to  an- 
other. 

Even  closer  uniformity  exists  on  the  eastern  slope, 
if  the  rise  of  Lake  Tahoe  is  corrected  for  excess  of 
deficiency  of  precipitation  upon  its  surface  to  make  the 
run-off  in  its  lake  basin  more  comparable  with  that  in 
river  basins.  The  variation  might  be  even  smaller  if 
corrections  were  made  for  evaporation  and  diversion  of 
water   in   the   Tahoe   and   Carson   basins    respectively. 

Likewise,  if  a  cross-section  of  the  two  slopes  is  taken, 
a  similar  uniformity  in  the  snow  fields,  with  occasional 
variation,  is  shown  by  the  streams  that  head  in  a  com- 
mon summit  but  flow  down  the  range  in  opposite  direc- 
tions. Unfortunately,  all  examples  are  confined  as  yet 
to  the  Central  Sierra  section.  In  the  Tahoe-Yuba- 
American  basins  the  extreme  annual  variations  are  0.3 
to  42.4  per  cent;  in  the  Carson-Mokelumne-Stanislaus 
basins,  2.3  to  57.8  per  cent,  and  in  the  West  Walker- 
Tuolumne  basins,  0.1  to  20.1  per  cent.  In  this  last 
case,  data  are  lacking  for  the  year  of  probable  max- 
imum variation.  Table  XI  furnishes  details  of  the 
records. 

Oscillation  in  the  Snoiv  Cover — The  second  marked 
characteristic  of  the  snow  cover,  as  shown  by  the  flow 
of  the  streams,  is  its  occasional  heavy  oscillation  along 
or  across  the  range.  A  striking  illustration  of  the  for- 
mer is  the  continuous  and  frequent  zigzag  in  the  sea- 
onal  percentage  between  the  basins  along  the  western 
ide  of  the  Sierra  Nevada  in  1910-11,  when  the  max- 
imum variation  even  within  the  individual  sections  was 
at  its  peak  of  38.0  to  71.5  per  cent.  Another  illustra- 
tion is  the  sudden  upward  sweep  in  the  Kern  basin  of 
72  per  cent  from  the  neighboring  Kaweah  basin  in 
1913-14  and  239  per  cent  in  1915-16. 

Oscillation  across  the  range  is  illustrated  by  the 
diversity  in  the  stream  flow  in  the  Central  Sierra  section 
in  1913-14.     Although  the  maximum  oscillation   along 


the  range,  as  measured  on  the  western  side,  was  only 
8.1  per  cent,  the  oscillation  across  the  axis  in  the 
three  several  groups  of  basins  varied  from  42.4  to  57.8 
per  cent,  the  excess  being  uniformly  on  the  eastern 
side. 

Quadrangles  in  Forecasting — On  the  basis  of  stream 
flow,  both  uniformity  and  oscillation  over  the  range  can 
be  detected  and  forecast  most  accurately  by  dividing 
the  range  into  a  series  of  quadrangles,  the  length  of 
each  quadrangle  according,  theoretically,  with  the  length 
of  oscillation.  Practically,  the  quadrangle  should  be 
sufficiently  short  to  keep  the  normal  oscillation  within 
reasonable  magnitude  without  regard  to  its  overstepping 
from  one  section  to  the  other.  The  width  of  the 
quadrangle  should  be  suflScient  to  include  all  foot-hills 
above  the  elevation  of  6,000  to  7,000  ft.  on  both  sides 


FIG.   4.      SAMPLING  SNOW  AT  HEAD  OF  WARD  CREEK 

of  the  crest,  in  order  to  furnish  as  long  a  transverse 
base  line  as  possible.  Crest  stations  with  outposts  on 
either  side  should  be  maintained  to  reveal  any  deviation 
in  the  seasonal  percentage  either  along  or  across  the 
range.  Each  basin  should  be  represented  by  one  or 
more  crest  stations,  the  number  depending  upon  the  size 
of  the  basin  or  the  reliability  of  the  station. 

In  the  California-Nevada  co-operative  survey,  three 
quadrangles  have  been  formed.  The  oldest  is  the  Central 
Sierra  quadrangle  comprising  the  Tahoe,  Carson  and 
Walker  basins  on  the  eastern  slope,  and  the  Yuba, 
American,  Mokelumne,  Stanislaus  and  Tuolumne  basins 
on  the  western  slope.  Crest  stations  representative 
of  the  entire  quadrangle  have  been  established,  with 
outposts  along  the  eastern  side,  four  of  the  hitter  being 
situated  on  the  crest  of  the  Carson  range,  which  forms 
the  eastern  wall  of  the  Tahoe  basin.  On  the  western 
side,  outpost  stations  have  been  established  thus  far 
only  in  the  Yuba  basin  in  the  northwestern  part  of  the 
quadrangle. 

The  southern  quadrangle  should  include  all  crest 
basins  from  the  Merced  or  San  Joaquin  basin  to  the 
Tehachapi  Pass,  thus  comprising  the  Kings,  Keweah 
and  Kern  basins  on  the  west  and  the  long  Owens  basil 
on  the  east.  Special  attention  must  be  devoted  to  thp 
surveys  in  the  complex  Kern  basin,  which  includes  the 
long  trough  between  the  double  crest  of  the  high  Sierr.. 
and  the  broad  valley  adjoining  the  Mojave  desert.  The 
Northern  quadrangle  will  comprise  probably  the 
Feather.  McCloud,    Pit   and   upper   Sacramento   basins 


302 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  7 


TABLE  X.    .SIMILARITY  OF  SEASONAL  PERCENTAGES  OF  SNOW 
COVER  IN  ADJOINING  BASINS 

. Basins,  Each  Represented  by  One  Central  Station 

Yub.i  Tanoe  Carson  Walker 

(Summit  (Rubicon  (Blue  (Cirque 

Season  Station)  Peak)  Lakes)  Mountam) 

1917-18  82.5  90  6  96,4 

1918   19 107.1  95  5*  96.8  97  0 

1919-20 71.6  73  3  75.3  88.2 

*  The  average  of  the  three  crest  stations.  Ward  Creek,  Rubicon  Peak,  and  Lak« 
I.ucile,  is  104.7. 


on  the  west  and  the  two  minor  Honey  Lake  and  Goose 
Lake  basins  on  the  east.  The  mountains  are  relatively 
low  and  without  commanding  crests,  and  outpost  sta- 
tions are  difficult  to  obtain.  However,  the  snow  fields 
of  Mount  Shasta  and  Lassen  Buttes  may  prove  to  be 
a  factor  of  considerable  proportions  in  helping  to  fore- 
cast the  flow. 

Foothill  Streams — Forecasting  the  run-off  in  the 
foothill  streams  is  a  special  problem,  like  forecasting 
the  run-off  from  the  San  Gabriel  mountains  in  southern 
California.  It  is  complicated  by  the  fact  that  these 
streams  are  fed  by  winter  snow,  which,  although  accu- 
rately measured  in  catch  basins,  is  unstable  in  its 
melting,  and  by  rains  which  begin  to  run  off  imme- 
diately. This  forecast  can  be  only  short  in  its  extent 
and  subject  to  revision  according  ^,o  the  rainfall  and 
to  the  melting  of  the  snow. 

In  inaugurating  the  snow  survey  of  a  basin  or  drain- 
age area,  the  initial  steps  should  be  to  determine  the 
chief  tributaries  of  the  draining  stream  and  to  locate 


headwaters  of  Mary's  River  and  North  Fork.  The 
courses  planned  for  the  larger  streams  in  each  group 
will  serve  probably  for  the  smaller  streams  as  well. 

Since  the  two  groups  of  courses  are  80  miles  apart, 
local  observers  should  make  the  surveys  in  their 
respective  localities.  If  the  survey  is  made  by  one 
party,  it  should  be  made  first  along  the  northern  feed- 
ers, where  the  watershed  is  not  only  lower  but  is  gentler 
and  faces  the  sun,  rather  than  along  the  southern  feed- 
ers, where  the  ridges  are  sharp  and  the  slopes  are 
protected.  The  feasibility  of  such  a  system  has  been 
proved  by  the  establishing  of  as  few  as  three  courses 
in  1919  by  the  Nevada  section  of  the  U.  S.  Weather 
Bureau  and  the  use  of  two  of  them  during  the  past 
season  in  furnishing  a  satisfactory  forecast  of  the  April- 
July  flow  of  the  Humboldt  basin. 

An  example  of  another  type  is  the  Bow  River  basin 
of  Alberta,  Canada,  where  the  Canadian  Meteorological 
Service  inaugurated  snow  surveys  in  1917.  This  basin 
is  so  alpine  at  its  head  in  the  Glacier  National  Park 
that  a  survey  by  the  method  of  areas  is  physically  im- 
possible and  even  a  survey  by  the  method  of  seasonal 
percentage  is  diflScult  because  of  the  difficulty  of  finding 
sites  for  stable  courses.  But  an  adjacent  smaller  basin 
of  gentler  contours  has  a  snow  cover  closely  repre- 
sentative of  that  in  the  larger  basin.  Consequently, 
the  seasonal  percentages  in  the  smaller  basin  can  be 
safely  applied  to  the  stream  flow  of  the  Bow  River 
basin  also. 

In  basins  reaching  far  down  from  the  crest  of  the 


TABLE  XI.     VARIATION  BETWEEN  RUN-OFF  OF  STREAMS  ON  OPPOSITE  SLOPES  OF  SIERRA  NEVADA,  BUT 
HAVING  A  COMMON  SUMMIT  APRIL-JULY  PERIODS 


(Percentage  of  Normal) 


Group  Basin  1909(0 

-North Tahoel ,  73  85 

Yuba  66  67 

Aniericun 77    58 

Max.  variation 7  2 

I— Middle  ..  .      Carson 64.14 

Mokclumne 79.95 

.Stanislaus 74.31 

Max.  variation 15.8 

11— South.     ..      West  Walker 96,57 

Tuolumne 76  49 

Ma.x.  variation 20   I 

1  Corrected  for  rainfall  on  surface  of  the  lake. 

2  At  Clifton,  20  mi.  below  Empire,  where  i 


1910-11 
172  29 
146  10 
184  12 
26  2 

176  70 
168  22 
163  92 
12  8 


1911-12 
55,76 

56  58 

56  20 
0  8 

42  43 
53  24 
49  80 
10  8 

56.23 
59.82 

3.6 


1912-13 

67  68 

68  10 
60    13 

7  6 


1914-15 

88  76 
117  27 
124  04 

35  3 


93 

33 

1119 

IK 

1(15 

46 

(5 

7 

(05 

65 

1915-16 
I  II    20 


125  7( 

123  28 
no  32 
15   4 


1916(7 
127    40 
(04   93 
liO    10 
22  5 

(28  65 
1(3  54 
(09  74 


(9(7-18 

62   61 


61  312 
63  64 
60  65 
2    3 


(9(8-19 
8(  99 
70  82 
76  85 
11.2 

66  58 
75.29 
61  09 
14.2 


ally  taken.    Correction,  therefore,  is  probably  +5.0  per  cent. 


snow  survey  courses  at  points  of  major  flow.  In  this 
way  a  large  basin  can  be  served  with  a  minimum  of 
effort.  For  example,  the  Humboldt  basin  in  Nevada  has 
a  length  of  350  miles  and  a  drainage  area  of  14,200 
sq.mi.  above  Humboldt  Lake,  which  receives  its  residual 
waters.  But  its  run-off  can  be  determined  fairly  well 
from  four  stations  strategically  placed  in  the  Ruby  and 
Charleston-Independence  mountains,  these  being  parallel 
ranges  80  miles  apart  which  furnish  approximately  90 
per  cent  of  the  water  of  this  basin. 

The  supplies  from  these  two  ranges  bear  approxi- 
mately the  ratio  of  3:2  in  favor  of  the  higher  and 
more  rugged  Ruby  range.  Of  the  feeders  from  the 
other  mountains,  Mary's  River  and  North  Fork  furnish 
84  per  cent  of  the  total  run-off  on  that  side,  and  of  the 
three  from  the  Ruby  mountains,  Lamoille  Creek  and 
South  Fork  furnish  86  per  cent  from  their  group.  Fur- 
thermore, South  Fork  furnishes  twice  as  much  water  as 
Lamoille  Creek.  On  this  basis,  there  should  be  four 
groups  of  snow  courses:  Two  in  the  Ruby  range,  one 
each  along  South  Fork  and  Lamoille  Creek;  and  two 
I'll    the   Charleston-Independence   mountains,   along  the 


range,  crest  and  outpost  stations  should  be  established, 
the  latter  at  a  suflicient  distance  from  the  former  to 
give  a  fair  average  of  seasonal  percentage  at  the  two 
extremes   of   the    basin. 

Developing  a  Normal — In  the  absence  of  a  normal 
for  either  snow  cover  or  run-off,  a  simple  process  is  to 
obtain  data  for  the  current  snow  cover  and  stream 
flow  and  apply  them  provisionally  as  a  standard  to  the 
data  obtained  during  the  second  and  immediately  suc- 
ceeding years,  until  such  time  as  a  normal  can  be  com- 
puted. Care  should  be  taken  to  determine  whether  the 
run-off  of  this  first  or  standard  year  has  been  abnor- 
mally affected  by  lack  of  normal  precipitation  or  by 
other  variable  factors  after  melting  began,  for  othei-wise 
the  resulting  error  would  be  perpetuated. 

If  rainfall  measurements  in  the  basin  are  not  avail- 
able, use  should  be  made  of  those  nearest  or  most 
reliable,  for  lack  of  rain  suflicient  to  cause  extreme  varia- 
tion in  the  run-off  will  be  a  general  rather  than  a  local 
phenomenon.  If  a  satisfactory  normal  for  stream  flow 
is  already  at  hand,  so  that  the  seasonal  percentage 
of  the  first  year  is  definitely  known,  this  percentage  can 
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be  considered  as  that  of  the  snow  cover  also,  providing 
that  no  abnormal  shrinkage  in  the  former  has  occurred. 
From  this  percentage,  the  nonnal  of  the  snow  cover  can 
be  obtained  at  once. 

A  capital  example  of  such  pioneering  is  furnished  by 
a  recent  experience  in  the  Humboldt  basin.  The  courses 
were  one  year  old  and  some  melting  had  occurred  before 
the  original  measurements  could  be  made.  Further, 
the  succeeding  stream  flow,  measured  by  the  U.  S.  Geo- 
logical Survey,  had  not  been  announced.  On  the 
assumption  that  the  melting  was  3  in.  of  water  (based 
on  observations  in  the  Sierra  Nevada),  the  original 
measurements  were  increased  by  this  amount  and  were 
then  used  as  a  standard  of  comparison  for  the  present 
season.  On  this  basis,  the  snow  cover  of  the  present 
season  was  found  to  be  76  per  cent  of  that  of  the  pre- 
ceding season.  On  the  other  hand,  there  had  been  a 
probable  shrinkage  of  25  per  cent  in  run-off  the  pre- 
ceding season  due  to  general  lack  of  precipitation,  which 
might  not  occur  the  present  season.  Consequently,  a 
forecast  of  stream  flow  approximately  equal  to  that  of 
the  preceding  season  was  made,  but  owing  to  weather 
conditions  this  was  reduced  in  the  May  forecast  to  91 
per  cent. 

Although  no  definite  statement  of  the  acre-feet  avail- 
able could  be  made,  the  comparison  with  conditions  the 
previous  season  was  even  more  comprehensible  to  the 
irrigationist,  who  still  had  a  vivid  recollection  of  its 
dryness.  Later,  the  stream  flow  for  1918-19  (April- 
July)  was  announced  as  115,690  acre-ft.,  or  49.6  per  cent 
of  normal  The  estimate  for  the  present  year  was 
immediately  changed  to  45.1  per  cent  or  105,278  acre-ft. 
The  actual  run-off  was  105,950  acre-ft.  or  45.4  per  cent. 

A  provisional  normal  can  be  based  on  as  few  as 
three  seasons'  measurements,  providing  the  seasons  are 
complementary.  Thus,  in  the  Tahoe  basin  the  seasons 
1909-12  and  1912-15  consisted  of  a  heavy,  an  average 
and  a  light  snovfall  each,  and  their  normals  for  crest 
and  eastern  outpost  stations,  measured  in  inches  of 
water,  bear  the  following  clo.se  resemblance  to  each  other 
and  to  the  six-year  normal : 


Crest 

£a-ot«rii  outpo-l 


This  rare  occurrence  has  not  been  repeated  and  only 
recently  is  the  average  cf  the  snow  covers  since  1915 
approaching  nonnal. 

Years  of  very  excessive  .snow  cover  or  run-off  should 
be  omitted  in  forming  a  normal,  unless  the  normal  is 
based  upon  a  very  large  number  of  years.  Otherwise, 
the  "reasonable  expectation"  will  be  set  too  high  and 
chronically  sub-norma!  years  will  result.  For  this  rea- 
son, in  all  computations  made  in  the  Sierra  Nevada  sur- 
veys, seasons  above  200  per  cent  have  been  omitted 
temporarily.  Such  high  records  include  the  rise  of  225 
per  cent  in  Lake  Tahoe  in  1906-07  and  the  tremendous 
flows  in  the  Kern  River  or  345.4,  302.7,  and  390.3  per 
cent  in  1905-06,  1908-09,  and  1915-16  respectively.  If 
the  floods  of  the  Kern  are  included  in  its  normal,  emo- 
tionalism must  be  considered  as  its  normal  habit. 

Spring  and  Summer  Precipitation  Stations — In  each 
ba.sin,  precipitation  gages  sheltered  from  the  wind  s>t\(] 
of  sufficient  capacity  to  catch  either  snow  or  rain  should 
be  centrally  located  to  determine  the  average  precipita- 
tion over  its  area  during  the  period  of  melting  and 
late  summer  and  autumn  run-off.    A  gage  at  a  central 


settlement  will  usually  suffice,  but  occasionally  a  sea- 
sonal gage  set  farther  into  the  basin  will  be  more 
satisfactory. 

Forecasts — Three  forecasts  of  run-off  each  season  will 
meet  all  ordinary  needs,  except  when  reservoirs  are 
used  for  the  dual  purpose  of  flood  catchment  and  irriga- 
tion storage.  Then  surveys  and  forecasts  should  begin 
with  the  first  heavy  snowfall  and  continue  at  intervals- 
throughout  the  season.  The  first  forecast  is  made 
early  in  April  and  represents  merely  the  seasonal  per- 
centage of  the  snow  cover  at  its  maximum  stage  before 
melting  has  set  in.  The  second  is  made  early  in  May, 
when  the  probable  effect  of  weather  on  the  run-off  can 
be  anticipated  and  the  estimate  of  probable  run-off  cor- 
rected for  abnormal  shrinkage.  The  third  is  issued 
early  in  June,  when  the  run-off  of  April  and  May  fur- 
nishes a  clue  to  the  balance  available. 

Additional  snow  surveys,  made  early  in  May  and  in 
June,  indicate  the  relative  amount  of  snow  still  un- 
melted  and  when  a  normal  for  melting  has  ultimately 
been  obtained  these  surveys  will  furnish  a  check  on 
the  forecasts.  These  later  surveys  need  be  made  at 
only  a  few  central  stations,  but  the  coui-ses  should 
preferably  be  on  level  ground  to  indicate  average  con- 
ditions of  melting  at  their  altitude.  Fig.  3  shows  a 
snow  survey  party  and  Fig.  4  an  observer  weighing  the 
water  content  of  snow  samples. 

Temperature  has  such  an  immediate  effect  upon  the 
run-oflt  that  it  is  always  a  disturbing  factor  in  attempts 
to  forecast  the  rate  of  run-off  for  any  considerable 
period,  although  it  has  little  effect  on  the  ultimate 
net  quantity  delivered.  In  the  case  of  reser\'oirs  and 
lakes  whose  normal  decrease  from  maximum  stage  due 
to  evaporation  is  known,  forecasts  of  available  water 
for  irrigation  and  power  can  be  made  with  fair  cer- 
tainty until  autumn  when  the  new  season's  storms  begin. 

Organized  Effort  Essential 

Single-basin  surveying  is  sometimes  unavoidable,  but 
larger  public  service  with  increased  accuracy  and  rela- 
tively decreased  expense  can  be  rendered  by  wide-area 
surveying  with  a  central  agency  directing  the  work. 
In  other  words,  organized  effort  or  co-operation  is  more 
advantageous  than  individual  effort.  In  this  way  over- 
lapping can  be  avoided.  Furthermore,  early  knowledge 
of  the  latent  water  resources  of  the  range  would  permit 
power  companies  in  deficient  basins  to  make  adjustments 
by  "tying-in"  with  their  more  fortunate  associates. 

With  the  desire  to  con.serve  and  harmonize  its  re- 
sources of  land  and  water,  the  State  of  California, 
under  the  initiative  of  Major  P.  M.  Norboe,  chief  assist- 
ant state  engineer,  has  joined  with  Nevada  and  the 
Nevada  section  of  the  U.  S.  Weather  Bureau  (the  last 
entering  under  the  initiative  of  H.  F.  Alps)  in  estab- 
lishing co-operative  snow  surveys  throughout  the  two 
states,  particularly  in  the  part  of  the  Sierra  Nevada 
which  is  common  to  both.  Power  companies,  such  as 
the  Pacific  Gas  &  Electric  Co.  (the  largest  producer  of 
power  on  the  Pacific  coast )  and  the  Truckee  River 
General  Electric  Co.,  are  sharing  in  the  work.  Gov- 
ernment bureaus  and  individuals  also  are  rendering 
assistance. 

To  the  Nevada  plan  of  snow  surveying  has  been  added 
the  California  plan  of  the  dual-use  reservoir  and  the 
despatchership  of  streams.  This  involves  the  use  of 
large  catchment  basins  for  the  discordant  purposes  of 
flood  control  and  storage  for  irrigation  and  power.   The 
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combined  plan  will  require  a  knowledge  of  snow  storage 
and  flood  possibilities,  initially  to  determine  whether  a 
reservoir  in  any  particular  season  can  be  kept  empty 
throughout  the  winter  and  yet  be  filled  in  the  spring, 
but  ultimately  to  determine  how  the  reservoir  can  be 
used  to  full  capacity,  yet  with  safety  against  floods. 

Cost  of  Snow  Surveys — The  cost  of  surveying  a 
basin  depends  upon  its  number  of  courses  and  their 
accessibility.  In  the  Tahoe  basin,  the  "control"  basin 
of  the  Central  Sierra  section, 'with  its  seven  stations 
and  a  circuit  from  Reno  of  approximately  230  miles  by 
train,  auto,  ski,  sledge  and  motor-boat,  the  April  survey 
requires  the  equivalent  of  thirteen  days  by  a  party  of 
two  persons,  or  proportionately  less  by  the  three  parties 


Coal  Cars  of  120  Ton  Capacity  for 
Virginia  Railway 

To  HANDLE  heavy  traffic  in  coal  for  export  the 
Virginian  Ry.  has  adopted  a  type  of  steel'gondola  car 
having  a  load  capacity  of  120  tons,  the  rated  load  being 
109  tons  with  the  usual  allowance  of  10  per  cent  over- 
load. These  cars  are  operated  only  in  solid  trains  and 
on  the  company's  lines.  As  they  are  unloaded  by  car- 
dumping  machines  on  the  coal  shipping  docks  no  bottom 
doors  or  hoppers  are  provided  and  the  sides  are  made 
smooth  to  give  a  uniform  bearing  in  the  unloader  cradle. 
StifFener  angles  and  gussets  are  placed  on  the  inside 
and  the  short  end  panels  of  the  sides  are  recessed  so  that 
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that  usually  do  the  work.  In  the  Yuba  and  Carson 
basins,  four  to  six  days  are  required.  But  in  the  Walker 
basin,  ten  days  of  strenuous  eflfort  and  100  miles  of 
snowshoeing  are  necessary  to  cover  the  two  forks  and 
reach  the  almost  inaccessible  crest  station  between  the 
Walker  and  Tuolumne  rivers. 

Surveys  in  May,  because  of  their  relative  fewness, 
require  far  less  time,  being  confined  mainly  to  the  crest 
stations  in  the  Carson,  Tahoe  and  Yuba  basins.  The 
ma.ximum  wages  per  day  are  usually  $10  for  chief  of 
party  and  $-5  for  assistant,  the  amount  being  paid  as  a 
bonus  to  mountaineers  who  have  other  sources  of  income. 
Traveling  expenses  also  are  paid.  The  cost  of  main- 
taining a  central  precipitation  station  should  not  exceed 
$25  a  month  from  April  to  November  inclusive. 

The  present  problem  is  to  penetrate  the  higher  basins 
of  the  Sierra  Nevada  sufficiently  far  to  make  an  accu- 
rate determination  of  their  snow  cover,  the  proportions 
of  which  are  indicated  better  by  the  winter  run-off 
than  by  the  winter  rain  or  snowfall  at  the  valley  sta- 
tions below.  To  accomplish  this  penetration,  chains  of 
refuge  huts  a  day's  march  apart  can  be  constructed 
and  provisioned.  The  Only  requirement  would  be  a  pre- 
liminary winter  reconnaissance  to  find  sites  where  the 
snow  lies  sufficiently  shallow  to  permit  entering  the 
cuts  wifliout  eff'ort. 


the  ladders  and  grab  irons  do  not  project  beyond  the 
normal  surface  of  the  car. 

In  inside  dimensions  the  cars  are  49i  ft.  long,  lOJ  ft. 
wide  and  7*  to  8i  ft.  deep,  giving  a  cubic  capacity  of 
3,840  cu.ft.  level  full  or  4,450  cu.ft.  with  coal  heaped  up 
at  an  angle  of  30  deg.  The  empty  car  weighs  a  little  less 
than  40  tons.  Six-wheel  trucks  with  33-in.  steel  wheels 
are  used,  the  truck  frames  being  articulated  over  the 
middle  axle  to  permit  of  vertical  deflection.  These  cars 
were  designed  and  built  by  the  Pressed  Steel  Car  Co., 
Pittsburgh,  Pa.,  under  the  direction  of  R.  E.  Jackson, 
superintendent  of  motive  power  of  the  Virginian  Ry. 


Creosoted  Wood  Pipe  in  Use  28  Years 

Creosoted  wood  pipe  culverts  put  in  place  in  1892  by 
the  Southern  Pacific  Railway  Co.  are  still  free  from 
decay  and  the  wood  in  perfect  condition,  according  to 
a  statement  by  E.  J.  Bartels  in  a  recent  paper  before 
•the  American  Wood  Preservers  Association. 


The  Traffic  of  New  York  City 

A  traffic  survey  made  by  the  National  Automobile 
Chamber  of  Commerce,  facts  gathered  by  the  New 
Jersey  Interstate  Bridge  and  Tunnel  Commission  and 
some  by  the  Department  of  Plant  and  Structures.  New 
York  City,  set  forth  some  astonishing  statistics  regard- 
ing the  daily  traffic  into  New  York  City,  says  a  recent 
bulletin'  from  the  New  York  Municipal  Reference 
Library.  A  total  of  154,700  cars  and  trucks  enter  and 
leave  Manhattan  daily.  The  average  number  of  pas- 
sengers carried  per  car  is  2.7  and  the  average  load  is 
1.14  tons.  The  traflJic  across  the  bridges  is  very  heavy, 
at  some  hours  as  high  as  1,344  vehicles  per  hour,  and 
even  a  greater  proportion  of  truck  travel  is  found  «n 
the  Jersey  ferries.  During  a  24-hr.  count  on  15  ferries 
the  motor  trucks  numbered  7,482.  It  is  estimated  that 
420,000  persons  use  automobiles  to  travel  back  and  forth 
to  the  city,  which  is  an  equivalent  of  almost  one-third 
of  the  travel  daily  on  the  Interborough  subways.  These 
figures  do  not  include  the  passenger  cars  within  the  city 
borders. 
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Spring  Valley  Water  Co.  Purchase 
Strongly  Recommended 


I 


Francisco  Chamber  of  Commerce,  but  just  made 
public,  J.  Waldo  Smith,  chief  engineer  of  the  Board  of 
Water  Supply  of  the  City  of  New  York,  strongly  rec- 
ommends the  purchase  by  the  city  of  San  Francisco  of 
the  works  of  the  Spring  Valley  Water  Co.  In  any 
event  he  urges  that  steps  be  take:i  to  i.isure  the  earliest 
possible  increase  in  the  volume  of  water  supply  available 
since  "San  Francisco's  life,  health  and  progress  are 
imperiled  by  the  present  condition  of  the  water  supply." 

Mr.  Smith  considers  as  very  fair  to  the  city  the  value 
of  $37,0.00,000  for  the  property  of  the  ccmpany  as 
placed  by  the  Railroad  Commission. 

Regarding  the  water-supply  needs  of  San  Francisco 
and  the  reasons  why  the  city  should  own  the  wate>- 
works  Mr.  Smith  says: 

The  stored  water  in  the  Peninsula  and  Alameda  sources  of 
the  Spring  Valley  Water  Co-^'has  b?en  reduced  in  the  last 
five  years  of  low  rainfall,  so  that  the  recurrence  of  another 
dry  season  similar  to  that' of  1920  will  result  in  all  the 
reservoirs  being:  practically  empty,  a  condition  which  would 
require  the  unthinkable  remedy  of  I'ationing:  water — a  hard- 
ship and  a  risk  to  which  no  one  officially  responsible  should 
subject  the  people. 

This  menace  is  further  emphasized  by  the  fact  that  the 
water  company  has  exhausted  every  expedient  to  reduce 
waste  and  to  conserve  its  supply  to  the  fullest  possible 
extent.  The  slack  is  now  all  out,  and  the  consumption  is 
increasing  at  a  normal  rate.  The  present  margin  between 
safe  available  supply  and  demand  is -very  narrow. 

Within  less  than  three  year's  the  consumption  will  be 
greater  than  the  supply,  and  the  storage  reservoirs  under 
average  conditions  will  be  continuously  depleted.  In  other 
words,  the  water  supply  will  have  to  be  run  on  the  faith 
that  the  rainfall  will  be  above  the  average  for  an  indefinite 
period.  The  condition  is  now  such  that  more  water  is  the 
only  remedy,  and  this  must  be  secured  quickly. 

The  Alameda  scurces  are  the  only  ones  immediately 
available,  because: 

(a)  It  is  physically  impossible  to  complete  the  con- 
struction work  necessary  for  the  first  installment  of  Hetch 
Hetchy  water,  even  under  stress,  in  less  than  seven  yearj. 

(b)  The  unprecedented  conditions  created  by  the  war, 
for  which  no  one  can  be  held  responsible  or  to  blame,  have 
about  doubled  the  cost  of  construction  work.  The  sum  now 
required  to  complete  Hetch  Hetchy  is  beyond  the  city's 
present  financial  resources,  even  if  other  equally  necessary 
improvements  are  neglected. 

Unless  the  grave  conditions  recited  above  are  temporarily 
relieved  by  early  copious  rains,  the  city  or  the  company 
must  proceed  with  emergency  work  that  can  be  completed 
within  one  year  from  date,  and  which  will  add  5  to  10  m.g.d. 
to  the  supply. 

For  a  permanent  remedy,  the  completion  of  construction 
of  Calaveras  reservoir,  with  a  conduit  leading  to  the  city, 
must  be  promptly  begun  and  additional  water  made  avail- 
able to  the  city  as  soon  as  possible. 

The  Alameda  sources,  when  developed  to  their  capacity 
and  operated  as  a  unit  with  the  peninsular  sources,  will, 
in  my  judgment,  at  least  double  the  supply  n)w  used  b./ 
the  city.  This  will  allow  the  continuance  of  the  develop 
ment  of  the  Hetch  Hetchy  from  Moccasin  Creek  to  the  city 
only  at  a  rate  whie'i  will  permit  oT  the  introduction  of  the 
first  installment  of  Hetch  Hetchy  water  when  all  the 
Deninsula  and  Alameda  sources  are  develop?d  and  used  to 
their  fullest  extent. 

The  mountain  division  of  the  Hetch  Hetchy,  including 
Motcasin  Creek  power  house  and  equipment,  should  be 
completed  as  soon  as  practicable,  so  that  the  project  may 
become  income  producing  at  the  earliest  possible  date. 

The  serious  condition  above  set  forth   is  largely,  if  not 


wholly,  due  to  the  fact  that  neither  the  city  nor  the  water 
company  has  been  charged  with  full  responsibility. 

The  water  company  for  many  years,  due  to  litigation, 
insufficient  funds,  and  because  it  was  not  a  free  agent,  has 
been  unable  to  make  the  needed  additions.  The  city  has 
likewise  been  unable  to  meet  the  situation.  A  point  has 
been  reached  where  one  of  two  things  must  be  done  and 
done  quickly:  (1)  The  city  must  purchase  the  property  of 
the  Spring  Valley  Water  Co.;  or  (2)  The  company  must  be 
relieved  of  any  interference  on  the  part  of  the  city,  assured 
of  an  income  sufficient  to  finance  large  capital  investments, 
and  be  made  to  shoulder  the  full  responsibility  of  main- 
taining at  all  times  an  adequate  and  generally  satisfactory 
water  supply  to  the  community. 

The  answer  is  so  plain  as  should  leave  no  doubt  in  the 
mind  of  anyone  interested  in  the  progress  and  well-being  of 
San  Francisco,  that  the  water  supply,  which  is  as  necessary 
to  the  life,  health  and  prosperity  of  the  people  of  the  city 
as  the  air  they  breathe,  should  be  municipally  owned  and 
operated,  for  the  following  reasons: 

1.  Water  supply  is  the  one  public  utility  concerning 
which  no  questions  are  raised  as  to  the  wisdom  of  munic- 
ipal ownership  and  operation.  There  is  now  no  other  large 
city  in  this  country  which  does  not  own  its  own  water 
supply.  It  is  safe  to  say  that  there  is  no  city  above 
200,000  poy.ulation  where  the  supply  is  not  municipal.  In 
fact,  a  lar.^e  proportion  of  all  the  water  supplies  in  the 
country,  both  large  and  small,  are  municipally  owned.  In 
general,  the  municipality  has  rendered  good  service  in  the 
operation  and  maintenance  of  this  utility. 

2.  It  is  the  only  way  to  end  the  present  impossible 
condition  of  divided  authority  and  consolidate  the  whole 
water  question  under  one  head  (obviously  the  company 
cannot  buy  Hetch  Hetchy),  so  as  to  secure  an  orderly 
development  as  a  whole,  and  assure  continuity  of  plan  and 
purpose.  This  is  particularly  important,  as  the  water 
supply,  more  than  any  public  utility,  requires  looking  far 
to  the  future.  Plans  must  be  made  far  in  advance,  in  order 
that  there  may  be  no  serious  shortage  in  the  supply. 

3.  If  the  city  does  net  purchase  now,  it  is  certain  to 
do  so  in  the  futui-e,  and  at  an  increased  cost.  Much  higher 
rates  will  also  be  required  in  order  that  the  company  may 
finance  necessary  capital  expenditures  for  making  available 
additional  water.  The  Railroad  Commission  has  practically 
indicated  in  its  report  that  it  will  ^rant  a  rate  schedule 
sufficient  for  the  company's  financial  needs. 

4.  The  valuation  placed  on  the  property  by  the  Rail- 
road Commission  is  extremely  favorable  to  the  city  and  is 
fair  and  reasonable. 

T).  The  city  is  not  a.sked  to  purcliase  an  obsolete  plant 
in  a  bad  state  of  repair.  The  Spring  Valley  Water  Co. 
is  a  going  concern,  capable  of  rendering  good  service,  and 
its  properties  can  be  developed  sufficiently  to  provide  the 
city  with  water  for  many  years.  The  system  has  been 
designed  with  skill,  constructed  with  care  and  conscientious 
i-tiention  to  detail.     Structures  have  been  well  maintained. 

6.  It  would  be  an  economic  crime  and  ultimately  result 
in  bankrupting  alb  concerned  for  the  city  to  con.struct  a 
new  distributing  system  paralleling  the-  Spring  Valley  and 
build  costly  reservoirs  within  the  city  and  on  the  peninsula, 
where  the  company  has  already  utilized  the  best  locations. 

7.  It  can  be  said  without  fear  of  contradiction  that 
all  engineers  who  have  given  serious  thought  to  the  Hetch 
Hetchy  project,  from  its  earliest  inception,  have  considered 
the  Spring  Valley  works  an  indispensable  part  of  San 
Francisco's  water  supply.  Now  is  the  time  to  secure  them. 
The  present  city  engineer,  as  well  as  his  predecessors,  has 
often  voiced  this  sentiment. 


Contents  of  Library  of  Congress 

The  Congressional  Library'  on  .June  30,  1920,  con- 
tained 2,831,333  books  and  pamphlets.  166,448  maps 
and  charts  (piece.s),  be.sides  nearly  1,400,000  entries 
under  mu.sic  and  print.s,  making  a  total  of  nearly  4,300,- 
000  listed  items.  The  gain  in  book.s  and  pamphlets 
during  the  year  1919-20  was  120,177. 
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Highway  Council  Plans  Intensive  Study 
of  Subgrades 

By  H.  G.  Shirley 

Secretary,  Federal  Highway  Council,  Washington.  D.  C. 

Extracts  from  an  addriss  dfUvered  before  the  American  Road 
Hiiilders  Association,  Feb.  9-12,  at  Chicago. 

PAVEMENT  failures  which  occur  on  soils  of  high  bear- 
ing power  amount  to  17  per  cent,  whereas  under  the  same 
climatic  and  traffic  conditions,  with  the  same  thickness  of 
surfacing  made  of  the  same  iTiaterials,  on  soils  of  low  bear- 
ing power  such  as  clay  and  adobe,  the  failures  reach  70  per 
cent.  On  stable  gravel  and  sand  soils  the  failures  decrease 
to  2  to  3  per  cent. 

The  most  important  problems  of  highway  transportation 
and  construction  that  f«ce  the  country  at  the  present  time 
are  the  determination  of  the  weight  of  the  moving  load  that 
can  be  carried  and  the  bearing  power  of  the  different  types 
of  soils  of  the  sub-grade.  When  these  two  factors  have 
been  determined,  by  making  a  reasonable  allowance  for  im- 
pact due  to  speed,  we  can  design  the  surfacing  with  an 
assurance  that  it  will  carry  the  load  that  has  been 
specified. 

The  subgrade  committee  of  the  Federal  Highway  Council 
is  cooperating  with  the  U.  S.  Bureau  of  Public  Roads,  lead- 
ing universities  and  colleges,  state  highway  departments 
and  testing  laboratories  in  an  effort  to  arouse  interest  in 
these  subjects.  The  problems  listed  by  the  Council  are: 
(1)  Securing  samples  of  the  sub-grade  materials  at  points 
where  the  failures  have  occurred  and  samples  where  failures 
have  not  occurred  in  the  same  vicinity  under  similar  con- 
ditions; (2)  Developing  field  tests  for  beai-ing  power  of 
soils;  (3)  making  studies  in  drainage,  using  experimental 
sections  of  roads;  (4)  a  study  of  chemical  methods  of  sub- 
grade  treatment  for  increasing  bearing  value  or  preventins;' 
absorption;  (.5)  a  study  of  mechanical  methods  of  sub-grade 
treatment;  (6)  a  study  of  freezing  and  thawing  on  the 
volume  and  on  the  supporting  properties  of  soils;  (7)  a 
study  of  the  effect  of  moisture  on  the  volume  changes  in 
soils;  (8)  a  study  of  the  transmission  of  pressure  to  the 
sub-grade,  through  different  thicknesses  and  different  types 
•of  surfacing;  (9)  a  study  to  ascertain  the  practical  classifi- 
cations of  subgrade  materials;    (iO)    special   problems. 


Grade  Separation  Progress  at  Detroit 

ELIMINATION  of  grade  cros.sing.';  at  Detroit,  Mich., 
is  making  relatively  slow  progress,  partly  owing  to 
the  small  amount  of  work  being  done  and  partly  to  the 
increase  in  number  of  grade  crossings.  From  a  paper 
read  before  the  Michigan  Engineering  Society  by  John 
W.  Reid,  engineer  of  grade  separation  in  the  Depart- 
ment of  Public  Works,  the  following  information  is 
taken,  supplementing  articles  in  Engineering  News- 
Record  of  March  13,  1919,  pp.  .501  and  511 ;  July  8,  1920, 
•p.  93,  and  Aug.  12,  1920,  p.  334. 

Early  in  1920  the  city  endeavored  to  induce  the  railways 
to  increase  their  annual  expenditures  for  the  work  to 
$1,000,000,  instead  of  the  $200,000  provided  by  the  present 
arrangement.  This  attempt  was  unsuccessful,  as  no  agree- 
ment could  be  made  on  the  proportion  of  the  expense  to  be 
paid  by  the  city.  Utider  these  circumstances  another 
method  of  securing  a  more  progressive  program  would  be 
to  press  gi-ade  separation  on  lines  which  are  not  covered 
by  the  existing  contracts  and  which  have  about  eighty  grade 
crossings.  It  is  unreasonable  to  assume  that  these  crossings 
must  wait  until  the  others  are  completed. 

One  of  the  principal  aims  originally  was  to  secure  sepa- 
ration of  grades  at  crossings  having  street  car  tracks,  of 
which  there  were  22  in  1900.  Only  7  of  these  have  been 
'eliminated,  but  in  the  meantime  25  new  crossings  have  been 
added  by  the  extension  of  the  city  limits  and  the  extension 
of  street  car  lines,  making  a  total  of  40  crossings  yet  to  be 
handled.      Further,    the    completion    of    the    new   municipal 


street  railway  lines  will  add  29  crossings,  increasing  the 
total  to  69. 

The  long  controversy  over  the  Dequindre  St.  line  of  the 
Grand  Trunk  R.R.  from  the  Brush  St.  station  to  Ferry 
Ave.  was  settled  by  the  Public  Utilities  Commission  in  an 
order  issued  July  30,  1920,  approving  the  city's  plan  for 
track  depression  from  Jefferson  Ave.  to  Gratiot  Ave.  New- 
plans  and  estimates  are  now  being  prepared  and  must  be 
submitted  to  the  Commission  before  the  final  order  is  issued. 
In  conjunction  with  work  now  being  done  by  the  railways 
at  Lovernois  A-ve.,  Dix  Ave.  and  Waterman  Ave.  the  city 
will  construct  a  subway  at  M.ilitary  Ave.  at  a  cost  of  $37.5,- 
000  to  extend  this  street  across  the  Michigan  Central,  New 
York  General  and  Wabash  railroads  at  that  point.  As  the 
city  has  directed  the  widening  of  Livernois  Ave.  from  66 
ft.  to  100  ft.  it  will  pay  about  $100,000  for  the  additional 
expense  due  to  this  widening. 

If  the  city  could  make  an  agreement  with  the  railways  for 
annual  expenditures  large  enough  to  insure  proper  progress 
it  might  be  wise  to  make  this  cover  the  entire  city  and  to 
have  the  city  assume  a  larger  proportion  of  the  cost.  Such 
expenditures  might  be  $2,500,000  or  $3,000,000  annually  for 
five  years  and  $1,500,000  annually  until  the  completion  of 
the  work.  The  reason  for  advocating  so  large  an  annual 
e.xpenditure  for  five  years  is  the  great  need  of  these  im- 
provements for  safety  and  the   relief  of  traffic  conditions. 


James  B.  Eads,  Engineer-Architect, 
in  Hall  of  Fame 

AS  a  result  of  the  fifth  quinquennial  election  of 
.  members  to  the  Hall  of  Fame  located  at  New  York 
University,  New  York  City>  James  Buchanan  Eads  was 
chosen  as  an  addition  to  the  engineer-architect  class. 
He  received  51  votes  against  11  for  Henry  Hobson 
Richardson,  architect,  and  12  scattering.  Eads  received 
exactly  the  number  of  votes  (51)  to  elect  him  from  the 
M.  J.  F.  list  (more  justly  famous).  Otherwise  68,  or 
two-thirds  of  the  101  possible,  votes  would  have  been 
required.  Augustus  Saint  Gaudens  (also  marked 
M.  J.  F.)  was  chosen  by  67  votes  in  the  musician- 
painter-sculptor  group.  No  one  in  either  the  scientist 
or  the  inventor  class  had  a  sufiicient  number  of  votes 
for  election.  The  scientist  vote  stood :  Samuel  Newcomb 
(M.  J.  F.)  44;  Benjamin  Thompson  ( M.  J.  F.),  38; 
Samuel  P.  Langley  and  Matthew  F.  Moury,  each  20; 
scattering,  18.  For  inventors  the  votes  were:  Cyrus 
H.  McCormick,  43 ;  Charles  Goodyear,  16 ;  John  Ericsson, 
10;  scattering,  22. 

In  announcing  the  results  of  the  vote  the  following 
biographical  note  relating  to  Eads  was  sent  out  by  the 
Senate  of  New  York  University : 

"James  Buchanan  Eads,  American  engineer,  was  born  in 
I.awrenceburg,  Ind.,  May  23,  1824,  and  died  in  Nassau,  New 
Providence,  March  8,  1887.  He  began  life  as  a  clerk  in  a 
dry  goods  house  in  St.  Louis,  Mo.,  in  1833  and  then  secured 
work  on  a  Mississippi  steamboat  in  1839.  He  early  designed 
some  useful  boats  for  raising  sunken  steamers,  and  in  1861 
when  called  to  the  aid  of  the  Federal  Government,  he  con- 
structed within  100  days  eight  ironclad  steamers  for  use 
on  the  Mississippi  and  its  tributaries.  He  afterward  built 
a  number  of  other  ironclads  and  smaller  boats  which  were 
of  considerable  service  to  the  North.  He  built  an  arched 
bridge  across  the  Mississippi  at  St.  Louis  in  1867-74.  His 
work  for  improving  the  South  Pass  of  the  Mississippi  Delta 
was  successfully  completed  in  1875-79;  and  his  great  plan 
for  deepening  the  river  as  far  as  the  mouth  of  the  Ohio 
by  piers  or  jetties  has  been  demonsti'ated  to  be  entirely  prac- 
ticable. A  later  suggestion  for  the  construction  of  a  ship- 
railway  across  the  isthumus  of  Tehuantepec  attracted  much 
attention.  In  1884  he  received  the  Albert  medal  of  the  So- 
ciety of  .\rts,  being  the  first  American  citizen  to  whom  this 
honor  had  been  awarded." 
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A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


The  Personal  Pronoun  Again 

Sir — I  should  like  to  second  the  protest  of  Mr.  Brady 
in  your  issue  of  Jan.  20  against  the  use  of  "the  writer" 
or  "the  speaker"  in  place  of  "I."  In  spite  of  the  prac- 
tice of  such  famous  engineers  as  Milo  S.  Ketchum,  who 
avoids  "I"  whenever  possible,  authorities  on  technical 
writing  are  fairly  well  agreed  that  to  say  "the  writer" 
in  a  signed  article  is  really  more  self-conscious  and 
affected  than  to  say  "I."  T.  A.  Rickard,  for  instance,  in 
his  "Technical  Writing,"  encourages  a  moderate  use 
of  "I." 

If  a  writer  begins  saying  "the  writer,"  he  must  keep 
it  up,  to  be  consistent  in  that  particular  article,  or  else 
he  must  refer  to  himself  as  "he"  and  must  refer  to  the 
party  of  which  he  was  a  member  as  "they."  I  remember 
once  editing  an  article  describing  a  trip  to  South  Amer- 
ica. The  manuscript  began  somewhat  like  this:  "The 
writer  and  his  four  assistants  left  New  York  on  October 
1.  In  three  days  they  touched  at  Havana,  where  they 
secured  a  map  of  the  island."  Is  it  not  silly  to  refer  to 
the  party  of  which  one  was  a  member  as  "they."  Yet  it 
is  what  follows  when  the  third  person  is  once  begun  by 
saying  "the  writer." 

Some  vi-riters  avoid  "I"  by  using  the  passive  and  re- 
sorting to  other  awkward  devices.  Thus  one  engineer 
wrote:  "The  following'  report  of  the  plant  was  made." 
This  is  indefinite.  Did  the  engineer  himself  make  the 
report,  or  perhaps  his  asistant,  or  someone  else?  When 
anyone  talks  of  himself  or  writes  his  own  opinions  why 
not  say  "I"? 

New  York  City,  Jan.  21.  P.  B.  McDonald, 

Assistant  Professor  of  English, 
College  of  Engineering,  New  York  University. 


Textbook  of  Iron  and  Steel  Founding 

Reviewed  by  Dr.  Richard  Moldenke 

(ronsulling  Metallurgist,  W'atcliung.  N.  J. 

LEHRBUCH  DER  EISEN-  UNTJ  .STAHLGIESSEREI  :  Verfasst 
F'ur  Den  Gebrauch  Beim  Unterricht.  Bcim  Si'lb.slstudlum  Und 
In  Der  Praxis — Von  Bernhard  Osann,  Ordentl.  Profe.s.sor  An 
Der  B*Tgakadenils  In  Clau.«tlial,  Geh.  Bergral.  EhrpnniitKli<.'d 
rJe.s  Veriln.s  DtuLscher  Gk'S.s<TelfachleutC'.  VIcrtf.  Nrw  H>-.ir- 
bftUetf*  Und  Erwf:lterte  Auflag.  IjCipzlK,  Germany :  Willu-liii 
Engelmann.  Paper;  7  x  10  In.:  pp.  672:  illu.xtratcd.  Paper; 
4  2m.   bound   r,lm. 

The  fourth  edition  of  this  standard  work  on  foundry 
practice  for  Continental  Europe  is  fully  up  to  expecta- 
tions so  far  as  the  information  contained  therein  is  con- 
cerned. The  material  is  not  conveniently  arranged,  the 
.sequence  of  things  the  foundryman  looks  for  in  reading 
up  the  subject  being  very  faulty.  There  is  a  wealth  of 
foundry  facts — some  of  them  obsolete  but  still  instruc- 
tive. American  practice  has  been  drawn  on  freely 
with  due  credit  given.  Probably  only  in  molding  sand 
preparation  will  Europe  be  found  ahead  of  us. 

The  usual  topics  are  discussed;  such  as  pig  iron,  coke. 
Hand  and  supplies.  The  several  melting  processes,  mix- 
ture-making, molding  proper — with  a  big  chapter  on 
molding  machine,  the  cupola,  air  furnace,  crucible  and 
open  hearth — with  the  converter  for  steel — are  gone 
into  quite  fully.  The  most  interesting  parts  of  the  book 
are  to  be  found  in  the  discussion  of  the  physical  char- 


acteristics of  cast  iron,  such  as  the  shrinkage  phe- 
nomena, chill,  strength,  fluidity,  density,  and  the  like. 
Similarly,  the  chemical  side  of  the  metal  problems  is 
well  illuminated,  and  particularly  the  evil  effects  of  oxy- 
gen cited.  The  author  is  weak  in  drawing  comparisons 
between  cupola  and  blast  furnace  methods  for  the  foun- 
dry, as  he  himself  is  rather  a  blast  furnace  man. 

The  steel  casting,  then  the  malleable  casting,  foundry 
appliances,  the  foundry  layout  and  foundry  costs  form 
the  latter  portion  of  the  book,  with  a  chapter  on  the 
metallography  of  cast  iron  to  close  it.  On  the  whole,  the 
book  is  well  worth  adding  to  the  library  of  the  foundry- 
man  and  engineer  able  to  follow  the  German  text  with 
understanding. 


Unique  Written  Debate  on  Housing 

THE  HOU.SIXG  FAMINE;  How  to  Krul  It;  A  Triangular  Debate 
Between  John  .1.  Murpliv.  Edith  Elmer  Wood.  Frederick  L. 
Ackerman.  New  York  :  E.  P.  Dutton  &  Co.  Cloth  ;  5  x  8  in.  ; 
pp.   246.      $2.50. 

The  participants  in  this  unique  triangular  debate  on 
the  housing  problem  present  much  food  for  thought,  but 
having  each  debater  write  three  times  on  each  of  eight 
topis  results  in  much  repetition.  The  book  would  be  far 
more  useful  if  the  entire  argument  were  first  summar- 
ized in  about  thirty  pages.  The  detailed  debate  might 
then  be  presented  in  much  more  compact  typographical 
form  than  is  used  in  the  book,  with  a  great  saving  of 
time  for  many  readers,  as  well  as  expense  to  publisher 
and  purchaser. 

Summarized  briefly,  Mr.  Murphy,  formerly  tenement 
house  commissioner,  New  York  City,  believes  that  relief 
for  the  housing  famine  may  and  should  be  secured  by 
removing  tariff  and  other  taxation  that  raises  the  cost 
of  building  construction  in  general  and  by  shifting 
much  at  least  of  the  taxation  from  buildings  to  land. 
Mrs.  Wood,  who  has  given  much  study  to  housing,  advo- 
cates state  action  in  behalf  of  wage  earners  and  par- 
ticularly those  receiving  the  lower  rates  of  wages.  This 
action  would  include  .study  by  federal,  state,  and  city 
commissions;  long-term  loans  at  low  interest  rates  to 
working  men  for  house-building  purposes;  and  federal 
and  state  construction  of  houses  for  the  lower  paid  wage 
earners.  She  urges  that  Mr.  Murphy's  plan  would  be 
of  little  benefit  to  the  wage  earners  who  are  in  such  dire 
need  of  housing  and  would  increa.se  the  profits  from  all 
sorts  of  building  operations.  Mr.  Ackerman,  an  architect 
who  has  devoted  much  time  to  city  planning  and  to  hous- 
ing, places  the  whole  blame  for  the  housing  shortage, 
high  rents  and  many  other  ills  on  our  industrial  .system, 
which,  he  says,  is  devoted  to  profit  and  not  to  produc- 
tion. He  thinks  the  proposals  of  the  other  two  del)aters 
are  at  best  mere  palliatives  in  place  of  which  he  wishes 
to  strike  at  the  root  of  the  whole  evil.  The  othei 
debaters  repeatedly  point  out  that  this  sort  of  talk  has 
no  bearing  whatever  upon  the  present  housing  situation 
since  to  put  Mr.  Ackerman's  plan  into  eflfect  would 
require  a  revolution  of  society  and  industry,  which  it 
would  take  many  years  to  accomplish  by  the  peaceful 
educational  method  that  Mr.  Ackerman  seems  to  have 
in  mind. 
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Marine  Borers  in  Piling 

REPORT  ON  THE  SAN  FRANCISCO  BAY  MARINE  PILING 
SURVEY — By  a  Committee  of  the  American  Wood-Preservers 
Association.  Published  by  the  Committee :  F.  D.  Mattos, 
Chairman,  care  of  Southern  Pacific  Co.,  Oaltland,  Cal.  Paper  ; 
6x9  in.,  pp.  140  :  folding  map,  line  cuts  and  half  tone 
plates.    $2. 

Recent  and  unprecedented  activity  of  marine  borers  in 
parts  of  San  Francisco  Bay  led  the  American  Wood  Pre- 
servers Association  to  appoint  a  committee  of  20  mem- 
bers to  study  borers  and  borer  action  there.  The  com- 
mittee was  composed  largely  of  engineers  and  included 
representatives  of  railroads,  the  State  Harbor  Commis- 
sion, the  United  States  Forest  Service,  the  United  States 
Army  and  Navy,  the  University  of  California,  com- 
panies engaged  in  timber  preservation  and  engineers  in 
private  practice,  as  well  as  members  of  the  Wood  Pre- 
servers Association.  The  resulting  report,  based  on 
four  months  of  study  late  in  1920,  reviews  the  subject 
under  three  heads:  Hydrographic,  biological  and  engi- 
neering. Of  these  the  biological  phase  is  justly  given 
the  lion's  share  of  the  space  and  illustrations.  A  dis- 
tinctive feature  of  the  report  is  that  it  uses  the  engi- 
neering instead  of  the  zoological  or  biological  viewpoint 
in  describing  how  the  several  varieties  of  borers  ac- 
complished their  destructive  work,  how  the  young  travel 
to  new  fields  and  under  what  conditions  they  thrive. 
The  many  half  tones  showing  the  different  borer  species 
and  their  work  will  be  welcomed  by  engineers  who  deal 
with  timber  structures  in  salt  or  brackish  water. 

Much  of  the  report  is  chiefly  of  local  interest  because 
of  the  desire  to  deal  with  the  San  Francisco  situation 
specifically.  Here  and  there  the  committee  shows  a  ten- 
dency to  favor  creosoted  piles  in  preference  to  other 
materials.  It  would  hardly  be  expected  that  a  commit- 
tee with  a  considerable  percentage  of  its  members  en- 
gaged in  timber  preservation  could  do  otherwise,  and 
such  phases  of  the  report  are  only  incidental  and  do 
not  detract  from  the  value  of  the  facts  presented.  The 
report  is  a  valuable  addition  to  the  scanty  technical 
literature  on  marine  borers. 


Engineer,  Author,  Educator  and  Artist 

SILVANUS  PHILLIPS  THO.MPSON  (D.Sc,  LL.D.,  F.R.S. )  HIS 
LIFE  AND  LETTERS — Bv  Jane  Smeal  Thompson  and  Hel^n 
G.  Thompson.  B.Sc.  New  Y'ork :  E.  P.  Dutton  &  Co.  Cloth ; 
6  X  9  in.  :  pp.  372  ;  illustrated.     $7.50. 

The  biographers  of  the  late  Professor  Thompson — 
presumably  his  daughters — have  written  a  well-rounded 
and  interesting  life  of  a  leading  British  electrical 
engineer  who  at  the  same  time  was  notable  as  an 
author  of  a  number  of  basic  treatises  and  monographs 
on  electrical  engineering,  and  on  sound  and  allied  sub- 
jects, besides  being  throughout  his  entire  mature  life 
one  of  the  foremost  technical  educators,  an  eagerly 
sought  lecturer,  and  a  draftsman  and  artist  whose 
work  attracted  attention  outside  as  well  as  within 
technical  fields.  In  addition  to  his  well-known  "Ele- 
mentary Lessons  in  Electricity  and  Magnetism," 
"Dynamo  Electric  Machinery,"  and  "Calculus  Made 
Easy"  (the  latter  published  anonymously  until  just 
before  his  death).  Professor  Thompson  wrote  lives  of 
Philip  Reis  ("Inventor  of  the  Telephone"),  Faraday, 
and  Lord  Kelvin.  He  made  various  translations,  wrote 
many  technical  papers  and  literary  and  religious  essays 
and  delivered  numerous  addresses.  For  many  years  and 
until  his  death  he  was  principal  of  the  Finsbury  Tech- 
nical College,  London.  He  took  a  large  part  in  reform- 
ing technical  education  in  England.  As  a  physicist, 
engineer,    educator    and    devoted    Quaker    he    kept    in 


touch  with  American  leaders  in  the  same  field.  Pro- 
fessor Thompson's  activities  were  many,  his  sympathies 
were  broad,  his  culture  notable.  Altogether  his  life  is  a 
worthy  addition  to  the  altogether  too  small  number  of 
lives  of  engineers. 

Practical  Aspects  of  the  Labor  Problem 

LABOR'S  CRISIS:  .\n  EniploycT's  View  of  Labor  Problems — By 
Signiund  .Mendelsohn.  New  York  :  The  Macmillan  Co.  Cloth  • 
5x8  in.  :  pp.   171.     $1.50. 

It  is  a  hopeful  sign  of  the  times  when  an  employer  of 
labor  writes  so  thoughtful  and  sympathetic  an  essay  on 
current  labor  problems  as  this  one. 

The  author  argues  against  reduced  hours  of  labor, 
except  as  this  results  in  increased  efficiency,  and  he  also 
expresses  himself  against  "a  legislated  minimum  wage." 
He  favors  profit-sharing,  better  housing  and  labor  wel- 
fare work,  reasonably  conceived  and  conducted.  He 
thinks  the  present  labor  unrest  "will,  among  other  revo- 
lutionary changes,  restore  as  a  productive  factor  the 
importance  of  the  factory  village  and  small  industrial 
town"  and  "lessen  the  drift  from  the  rural  district 
to  the  large  labor  centers." 


Modern  Medicine  and  the  Public  Health 

The  late  Prof.  W.  T.  Sedgwick's  address,  "Modern 
Medicine  and  the  Public  Health,"  delivered  at  the  cen- 
tennial celebration  of  the  Medical  College  of  the  Uni- 
versity of  Cincinnati,  Nov.  6,  1920,  is  printed  in  Public 
Health  Reports  (Washington,  D.  C.)  for  Jan.  28. 


Publications  Received 


A.\IERIC.\N  INSTITUTE  OF  CHEMICAL  ENGINEERS:  Trajis- 
aotions.  Vol.  XII,  Part  II,  1919.  New  Y'ork :  D.  Van  Nostrand 
Co.      Cloth  ;  B  X  9  in.  ;  pp.   263  ;  illustrated.      $5. 

C.\NADL\N  MUNICIPAL  STATISTICS;  Report  on  Cities  and 
Towns  Having  a  Population  of  10.000  and  Over — Prepared  by 
Lt.-Col.  J.  R.  Munro,  in  charge  of  Finance  Division  of  the 
Bureau,  ©ttawa,  Can. :  Dominion  Bureau  of  Statistics.  Paper  : 
7  X  10  in.  ;  pp.  57. 
Returns    from    53    cities    giving   population,    assessed    valuation. 

tax  rates,   miles  of  paved   and   unpaved  streets,   water-works,  flre 

and  police  and  financial  data. 

CANADIAN  R.\ILW.\Y  STATISTICS,  1919.  Ottawa.  Can.:  Bu- 
reau of  Statistics.     Paper;  7  x  10  in.  :  pp.  267. 

CA-JIS  :  ELEMENTARY  AND  ADVANCED — By  Franklin  DeRonde 
Furman.  M.E..  Professor  of  Mechanism  and  Machine  Design 
at  Stevens  Institute  of  Technology.  M.  Am.  Soc.  M.  E.  New 
York  :  John  Wiley  &  Sons,  Inc.  London  :  Chapman  &  Hall,  Ltd. 
Cloth;  6  X  9  in.  ;  pp.  234;  illustrated.  $3  postpaid  (16  6  net.) 
A  combination  of  Prof.  Furman's  "Elementary  Cams."  published 

in   1916.  and  a  new  work,  the    "chief  original   features"   of  which. 

are    "the   development   or   use,    or   both,   of   the    logarithmic,   cube, 

circular,  tangential   and   involute  base  curves,  the   establishing   of 

cam    factors    for   such    of    these    curves    as    have    general    factors. 

and  the  demonstration   that  the  logarithmic  base  curve  gives  the 

.smallest  possible  cam  for  given  data." 

C.4USES  AND  PREVENTION  OF  FIRES  AND  EXPLOSIONS 
IN  BITUMINOUS  CO.VL  MINES — By  Edward  Steidle.  Wash- 
ington. D.  C.  :  Bureau  of  Mines.  Paper ;  6  x  9  in.  ;  pp.  75  : 
illustrated.      20c.  from  Superintendent  of  Documents. 

CHARCOAL  IRON — By  Dr.  Richard  Mold3nke.  Lime  Rock,  Conn.: 
Salisbury  Iron  Corporation.     Leatherette  ;  4  x  7  in.  ;  pp.  64  ;  illus- 
trated.     Limited  number  of  copies  available  upon  request. 
Historical   review   and   list  of   active   furnaces. 

STATISTICS  OF  CHINESE  GOVERNMENT  RAILW.\TS.  1919. 
Peking.  China  ;  Ministry  of  Communications.  Paper  ;  9  x  13  in.  ; 
pp.  50  ;  illustrated. 

CHRONOLOGY'  OF  IRON  AND  STEEL — Compiled  by  Stephen  L. 
Goodale.  Ph.B..  E.M.,  .V.M.,  Professor  of  Metallurgy  in  the  Uni- 
versity of  Pittsburgh  ;   Edited  by  J.   Ramsey  Speer.  S.   B.,   Mas- 
sachusetts   Institute    of    Technology,    Cliairman    of    the    Board. 
Pittsburgh  Iron  &  Steel  Foundries  Ct>.      Pittsburgh.   Pa. :   Pitts- 
burgh Iron  &  Steel  Foundries  Co.     Leatherette  :  4  x  7  in. ;  pp.  294. 
Contains  interesting  information   regarding  the  manufacture   of 
iron  and  steel  and  the  progress  of  invention  and  industry  affecting 
the   demand    for    those    materials,    arranged    chronologically    from 
the  earliest  times  to  the  close  of  1919.     Running  back  for  several 
centuries    there    is    at    least    one    item    recorded    for    nearly    every 
year  while  for  more  than  a  hundred  years  past  the  yearly  enti-ies 
are    generally    numerous.      The    usefulness    of    the    book    is    much 
increased  by  an  extensive  index. 
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COMPARATIVE     I^AILWAT     STATISTICS,     UNITED     STATES 
AND   FOREIGN   COUNTRIES.    1916.      Washington     D    C  ■   bIi- 
reau  of  Railway  Economics.     Paper:  6  x  9  in.  :  pp.  66. 
CONCRETE    WORK:    A    Book    to    Aid    the    Self-Development    of 
^\ol■kel■s  m  Concrete  and  for  Students  in  Engineering — Bv  Will- 
iam Kendrick  Hatt,  C.E.,  Ph.D. :  M.  Am.  Soc.  C.  E.  •  M    Am    Soc 
T.    M   :   M.   Soc.   Prom.   Eng.   Ed.  :    President,  American   Concrete 
Institute,    etc.,   and    A\  alter    C.    Voss.    B.S.,   Assoc.    M.    Am     Soc 
(-     E  :JI.  Am.  Soc.  T.  M.  :  M.  Am.  Con.  Inst.:  Head.  Department 
of    Architectural     Construction.     Wentworth     Institute.     Boston. 
Mass..    etc       New    lork:    John    Wiley    &    Sons.    Inc.      London: 
Chapman  &  Hall.  Ltd.     Cloth  :  .5  x  8  in.  :  pp.  451  ;  illustrated.    $4. 
CRAIN'S    MARKET    DATA    BOOK    AND    DIRECTORY-     Class 
Trade   and   Technical   Publications.      Chicago,    111  ■    G     D    Crain' 
Jr.,  417  S.  Dearborn  St.     Cloth:   6  x  9  in.  :   pp.   462:   illustrated.' 
EFFECT    OF   TANNIC    ACID    ON    THE    STRENGTH    OF    CON- 
CRETE— By   Duff  A.    Abrams.    Professor   in   Charge   of  Labora- 
tory.     Chicago.   111.  :   Structural   Materials  Resoarcli   Laboratory, 
Lewis  Institute.     Paper:  6  x  9  in.  :  pp.  31  :  illustrated. 
ELEMENTS    OF    MECHANISM— By    Peter    Schwamb.    S.B      Pro- 
fessor of  Machine  Design    (retired),   Massachusetts  Insftute  of 
Technology :    Allyne    L.    Merrill,    S.B.,    Professor    of    Mechanism, 
XIassachusetts  Institute  of  Technology:   Walter  H.   James.  S.B., 
Assistant  Professor  of  Mechanical  Engineering  Drawing   Massa- 
chusetts   Institute   of   Technology.      Third    Edition.    Revised    and 
Enlarged.     New  York:  John  W;ley  &  Sons,  Inc.     London-  Chap- 
man &  Hall.  Ltd.     Cloth  :  6  X  9  in.  ;  pp.  372  :  illustrated.     $3.5I>. 
The    first    edition    w-as    reviewed    in    the    Engineering   Literature 
Supplement   of    Engineering   News,   Dec.    15.    1904.   bv    Charles    R. 
Pratt.     This  edition  embodies  many  changes  suggested  bv  instruc- 
tors who  have  used  the  second  edition  during  the  last  16  year?. 
EMPLOYMENT  METHODS— By  Nathan  W.  Shefferman,  Consult- 
ant m  Personnel  and  Employment  Management  •   Formerly  Per- 
sonnel   Director    for    Lycoming    Foundrv    &    Machine    Co'      etc 
New  \ovk:  The  Ronald  Press.     Cloth:   6  x  9  in.  :  pp.   573  : 'illus- 
trated.    $5. 
FEDERATION    OF    BRITISH    INDUSTRIES:    Export    Register 
1920        London.    Eng.:    The    F.-deiatioii     of    British    Industries. 
Cloth:    ,   X  10  in.:  pp.   312:   illustrated. 

Members'  names  are  first  1-sted   alphabetically,  followed  bv  list 
of  products,   home   office   and   agents.      Products   are  listed   a'lpha- 
betically.  with   names  of  makers  of  each   following.      Much  of  the 
space   IS  filled   with   advertisements — members   only. 
FIRE  TESTS  OF  BUILDING  COLUMNS:  An  Experimental  Inves- 
tigation  of  the  Resistani-e  of  Columns.  Loaded   and  Exposed   to 
I-ir-f  or  to  1-ire  and  Water,  with  Record  of  Characteristic  Effects 
ri.\    A.ssociated    Factory    Mutual   Fire   Insurance   Companies    The 
National  Board  of  Fire  Underwriters  and  tlie  Bureau  of  Stand- 
ards.   Department    nf    Commerce.      Chicago.    111.:    The    National 
Board   of  F.ire  Und.rwrit>Ts.      Paper;   6x9   in.:    pp.    389:   illus- 
trated.     Paper  $2  :  cloth   $2.50. 

'"'9yp.^^',9^  '^^  PORTO  RICO:  Report  to  the  Secretarv  of  War. 
1920  Wash  ngton.  I  >.  C. :  War  Department.  Paper:  6x9  in.: 
pp.   .J.  1  :  Illustrated. 

A  HANDBOOK  OF  ARCHITECTURAL  PRACTICE— Issued  bv 
the  American  Institute  of  Architects  for  Use  in  Connection  with 
Its  Standard  Documents.  Washington,  D.  C.  :  The  Institute. 
Cloth:  8  X  11  m. :  pp.  204. 

HYDRAULICS  OF  THE  MIAMI  FLOOD  CONTROL  PROJECT— 
By  Sherman  M.  Woodward,  M.  Am.  Soc  r.  c  M  a,„  sor 
M.  E.  :  Consulting  Engineer  of  the  Miami  Cons.rvamv  Di'itrict ' 
Professor  of  Mechanics  and  Hydraul'cs.  Stat.-  Univ.isil\-  of 
Iowa.  Technical  Report.^.  Part  VII.  The  Miami  Conservancy 
iliustr'ated  "n"""  "'''"'  '^''"  ^^'"'*^'''"'-  ^=""'' ^  «  "^  "  '"- :  PP-  3^3": 
Describes  hydrnuli.    problems   involvd  in  selection  of  thr-  types 

."tiucli'o,?'"'"''  '      ■'"      ■"   ""■   ""'"'  ''"'"''^"   °^  ""■  ""'■''■"   ""'^'"'  "=°"- 

HYDRO-KLECTRIC  DEVELOPMENT  IN  ONTARIO :  A  History 
of  Watei-Power  A.lministiation  Under  the  Hydro-El.  ctric  Power 
<  ommission  of  Ontario— By  E.  B.  Biggar.  Author  of  "Canadian 
Railway  I'rohlem.  Pormer  Editor  of  Canndiaii  Eiinimer  etc 
Ta.','""',?-  T""--,  '^'^  Biggar  Press,  Ltd.  Cloth:  5x8  in.':  pp! 
202 :  Illustrated.     $2. 

inAHO  DEr.\RT.MENT  OF  PUBLIC  WORKS:  Report.  1920, 
»?,','!,.•  '"'!;;"'"';»"'n.  Capitol  Construction.  Capitol  Maintenance. 
Buieau  of  Suppli-..*.  H<-yburn  Park:  Part  11:  Bureau  of  Hieh- 
i*'*.''^-.,.  f'o'-'^'-.  Idaho:  The  Department.  Paper:  6  x  9  in  -  nn 
221 ;  illustrated.  ■  •    ff- 

LABOR  MAINTEVANCE:  A  Practical  Handbook  of  Employees' 
Service  Work  —  By  Daniel  Bloomfleld,  of  Bloomfleld  &  Bloom- 
neid,  (  onsuItHntx  in  Eniployment  Management  and  Industrial 
Keiation.s:  Author  of  •  Employm^-nt  Management,"  etc.  New 
\ork:  The  Ronald  Press  Co.  Cloth;  6  x  9  In.  ;  pp.  .SSO  :  illus- 
trated. $.». 
MECHANICAL  WORLD  YEAR  BOOK,  1921.  Manchester.  Eng.: 
j'/'e'ne-t  '  '•    ••*''"•:    PP-    319:    Illustrated. 

New  settions  in  the  pie.«icnt  edition  of  this  annual  deal  with 
cast-tooth  gearing  and  ball  and  roller  bearings.  Th<re  Is  also 
now  matter  on  friction  and  lubrication,  chain  gearing  and  satu- 
rated steam,  besides  various  revisions. 

MUNICIPAL  ACCO.MPLISHMENT  IN  CITY  PLANNING:  Pub- 
ll«h.-d  <  Ity  Plan  R.porls  in  th-  ITnlt.d  Slal.s  —  Edited  by 
rh.od.Ma  lMM.h-,1  Librarian.  School  of  Lan.ls. :,,,.■  Architecture, 
Maivard  I  r.  vi  i.slty.  Honorary  Librarian.  .\m<ri(-an  City  Plan- 
ning Institute.  From  Information  Assembhd  Largely  bv  the 
netroit  (  lly  F'lan  Commission.  Boston.  .M.ihk.  :  Natlonal'Con- 
ferenee  on  (  Ity  Planiili.g.  Paper:  6x9  in.;  pp.  79.  40e. 
v^Alt  i"n  r''*"'"''"  '■•"'"  ""  f"!'-'-  Contains  digest  of  planning 
«ork  and  list  of  planning  reports  for  each  city. 

PHILIPPINE  ISLANDS:  R.  port  of  the  Governor  General  to  the 
Secretary  of  War.  1919.  Washington.  D.  C:  War  Department. 
<  loth  ;  6  X  9  In. :  pp.  216. 

POSSIRILITIE.S    OF    STEAM    RAILWAY    ELECTRIFICATION. 

!!L   ^;  '"■?.''''  ■  ^^^''  Enelnwr,  Railway  Board.    Paper;  8  X  13  In.  ; 

pp.    84  ;    Illustrated.      I    Annas. 

Althoiigh  Issued  by  the  Railway  Board  of  India  the  paper  U 
Sr.t  M  !'^''\'^^  .J'.V,'^""".'''"-  *""  """■i't"  "f  three  papers:  The 
P-^.i  i      f-aslblll  y   of   electrifying   the   suburban    area    of    the 

r/o„.jH"  "'"«.»'  Railway,  by  Mc«.srs.  .Mer?,  and  McLellan  :  the 
Nr?JL  „!t  "St'''"4,'''  ?Jl.?r"'^''=  '"  "le  Rnihuny  Oazeltr  and  Railway 
Ntwt  on     The  Possibilities  of  Steam  Railway  Elcclrincatlon."  by 
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enlineer'^Ea"t'e';-^    R^nl'lT'^T,  ^-/"^P"'"'  '"''  -^-   «■   «""dry.  electrical 

nourrai'l«''a^j^'''n"E''ng"lfnd.^^""'^'''   °"   *"   electrification   of  va- 

THE  PRODUCTION  OF  IRON  AND  STEEL  IN  CANAD4    1919 

^m-cef  and''sV|H«';'ic?-^-ort*''"'  "'e^''^  D'^''^'""  of  MinerarRe- 

Pape?-  7  X  10  in.  :  pp^'lS  ■''■    ^''"^  ^    Department    of    Mines. 

'^'fp^LUnES^  b\°?  °o    ;«'H0LES0ME  WATER  FOR   MUNIC- 

w-iufoirreUl°ar  Xmi*ft':f  nr*  h"  V?"  ■  ^"-^  disinfection  plants 
-supply,  sam%"}i^g  'k^nT'a1li;jis.''l^'p-?!i<ir ind  ^Sds^TT^ea?^ 
PROGRESS    OF   PURCHASE   OF   EASTERN   NATIONAL   FOR- 

'''!2.''TSlf'cmt*?S'i-!,iP"',0''  ™^f!>  AND  POSITIONS 
N    T      Preosrw!  w  ,K>^     Hopoit  of  the  Cit.v  o(   Rochester. 

'^VTASfs-B'^-  H"'H°Hi?^  h''^^'?-^?^^  ^^  ^HE  UNITED 
Bu  eau  of  Min^.  "-„"'"  and  E    W.  Dean.     Washington.  D.  C. : 

^  TRIC  LO,^OMOTi'7T4^''=,l  °T^,  MODERN  STEAM  AND  ELEC- 
IRIC  LOC  OMOTU  Eb— By  John  E.  Muhlfeld.  M.  Am.  Soc.  M.  E., 
the  Raih?:,H  Afnt,  "'rt"*  Presented  at  the  Joint  Meeting  of 
Median  cat"^nrt&'w?''-"'l"r;''"-'^  '^^"'  ^°''^  Sections  of  the 
Mechanical    and    Electrical    Engineering    Societies.      New    York- 

?x  9ln.:''pp.  ^f"^'"'«'    Engineers,    2?   Broad    sireet.      plper  i 
Oct "-'f 'iPo'  p""  til  ''^''^''  ^PP'^'^'-'-'J  '"  Engineering  News-Record, 

musti'i°t^r$2!'^'"^"'""  *  ^^°-  ^"-  """^^  5  x?i^.frp"2.^-" 

THE  SLIDE  RULE:  A  Practical  Manual— By  Charles  N  Pick- 
worth  Wlj.tworth  Scholar,  Editor  of  the  Meeha^calWorJdllc 
.■^.-  enteenth  Editmn.  New  York:  D.  Van  Nostrand  Co.  Lon- 
.Inn:  Emmott  &  Co.,  Ltd.     Cloth;  5  x  7  in.  ;  pp.  133  ;  illustrated 


"Slight  revisions"   have 

ashington.   D.   C. :   Bureau 
140.      20c.  from  .Superin- 


Some    new   slides   rules   are   described, 
been  made  in  this  edition. 
STANDARDS  FOR  GAS  SERVICE      W 

of  Standards.      Paper;    7  x  10  in.-  pp 

tendent  of  Documents. 

R^sum6  of  state  and  city  regulations  of  gas  service    with-  dis- 
cussion   of    technical    requirements    and    rccSmmended    rules    and 
ordinance  forms.     Earlier  editions  appeared  in  1912-13-15 
STATE    MINING    LAWS    ON  THE   USE   OF   ELECTRICITY    IN 

.VND    ABOUT    COAL    MINES— Bv    L.    C.    Ilslev       Washington 

p    C  :  Bureau  of  Mines      Paper  :   6  x  9  in.  ;   pp.'  53  ;  iirustrlted: 

10c.  from  Superintendent  of  Documents. 
STENCHES   FOR    DETECTING   LEAKAGE   OF    BUTE    W\TER 

GA.S  AND  NATUR.AX  GAS-By  S.  H.  Katz  and  V.  C.   All/s?^ 

Washington,  D.  C.  :  Bureau  of  Mines.     Paper:  6  x  9  in.  ;  pp.  22  - 

Illustrated.      5c.   from    Superintendent    of  Documents 
THE  ST.  LOUIS  TRANSIT  SYSTEM.  PRESENT  AND  FUTURE 

—By    Harland    Bartholomew.   Engineer.    City   Plan    Commission. 

bt     Louis,    Mo.:    The   Commission.      Paper;    7   x   10    in.;   dp     36- 

folding  maps.  '^'^  ' 

STORAGE  BATTERY  LOCOMOTIVES:  Preliminary  Invstiga- 
tions.  Specifications,  Laboratory  Tests,  Permissible"  Schedule— 
by  L  C.  Ilsley  and  H.  B.  Brunot.  Washngton.  1).  C. :  Bureau 
of  Mines.  Paper ;  6  x  9  in.  ;  pp.  35;  illu.strated.  10c.  from 
Superintendent  of   Documents. 

^'^Ji'^VtI,'^^.^'^^'^,'^  J9,™'^^  WATER  RESOURCES  OF  MIS- 
SOURI—By  T.  J.  Rodhouse.  Prof.ssor  of  Hvdrnulic  Engineer- 
ing. 1  niversity  of  Missouri.  Columbia,  Mo.:  Englner-rine  Exnerl- 
"llusti-fted""'  '■""'<"■'"'>■  °f  Missouri.     Paper;  6  x  9  i  n .  :  pp    57  ; 

TEXAS  .STATE  HIGHWAY  COMMISSION:  Report  niS  -  "0 
Austin,  Tex.:  The  Comml.ssion.  Paper;  6  x  9  in.  :  pp  lo'i  •' 
illustrated.  "^  ' 

'^^'^''?. '^*^^°'"''^''''ONS  :  ThelB  Organization  and  Management— 
By  Enimett  Hay  Naylor.  Secretary -Tr.asur.r  of  the  Book 
Paper.  Covi-r  Paper,  Tissue  Paper,  and  Writing  Paper  Manu- 
factuiitrs  Associations :  Preskh-nt,  American  Trade  Association 
Executives.  New  York  :  The  Ronald  Press  Co.  Cloth  -  6  x  9  In  - 
pp.    398  :    illustrated.      Jo. 

Discusses    purpose,    structure   and    procedure    of    trade    associa- 
tions;  also  competition,  co-oper.-ilion.  fair  prices,  and  service  ren- 
dered :  has  bibliography  and  also  list  of  associations. 
TRAINING  INDUSTRIAL  WORKERS— By  Roy  Wlllmarth  Kelly, 
Maliag.r   of    Industrial    Relations    f..r   the    As.-ioclat.-d    Oil   Co     of 
California:    Sometlm-    Director    nf   the   Ha  rv.-.rd    I 'niversity    bS- 
reau  of  Vocational  Guidance:  with  an   Introduction  by  John   M. 
Brewer.   Ph.  1...   Associate    Prof.ssor  of  Edu<  atlon,   and    Director 
of    th<-    Bureau    of    Vocational    Guldanci-,    Harvard    Unlvernllv 
New   >ork:   The   Ronald   Press  Co.     Cloth;   6  x  9  In.  ;   pp.   487  • 
Illustrated.      $5. 
UTILIZATION    OF    BLACK    WALNUT— Bv    Warren    D     Brush 
Scl.nlim    Asslslanl.    U.    S     Deparlment    of    Agrlrullure.'     WaMi- 
"^'"'.'-  'L'     ,^'"'  "'■(••■""nent.     P.- r:  6  x  9  In.  :  pp.  89;  Illus- 
trated.     30c.  from  Superintendent  of   Documents. 
WASHINGTON  STATE  RECLAMATION  BOARD:   Report  to  the 
Governor    and     Legl.«|alure,    March,     1919     to    December,     1920. 
plympla.   Wash.:    The  Board.      Paper;    6  x  9  In. ;  pp.    12;   fjld- 

WTOMING  STATE  HIGHWAY  COM.MISSION:  Report  1919-20 
Cheyenne  Wyo. :  The  Commlsalon.  I'apcr;  6  x  8  in. ;  pp.  121- 
Illustrated. 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  jyiMish  here  all  worth- 
while letters  pertinent  to  the  interests  of  engineers  and 
contractors.  In  order  that  this  may  he  possible  con- 
tributors are  asked  to  condense  their  letters  to  the 
shortest  space  consistent  with  a  clear  presentation  of 
their  ideas. 


Engineers  and  Political  Appointments 

Sir — Have  with  pleasure  and  approbation  read  the  edi- 
torial in  your  issue  of  Jan.  27,  p.  146,  on  the  N.  Y.  State 
Governor's  appointment  to  the  office  of  Commissioner  of 
Highways.  It  would  be  ideal  to  have  merit  and  qualifica- 
tions the  only  grounds  for  political  appointments  and  for 
argument's  sake  I  suggest  that  if  some  well  qualified  engi- 
neer had  been  as  active  politically  as  the  appointee,  the 
Governor  might  have  seen  his  way  to  appoint  the  engineer. 
Our  political  parties  are  not  built  on  any  other  procedure 
than  that  to  the  victor  belong  the  spoils,  and  necessarily 
the  captains  and  lieutenants  see  to  it  that  the  reward  i& 
commensurate  with  efficiency  sliown  in  a  campaign.  Take 
away  the  prospect  of  a  fat  political  job  as  reward,  and 
political  organizations  v.ould  soon  go  to  pieces,  as  no  one 
in  the  ranks  is  a  bit  interested  in  principles,  no  matter  how 
much  speakers  are  shouting  about  economy  and  business 
administration  before  election. 

Look  around  a  little  and  you  will  find  the  same  conditions 
everywhere.  Here  in  Cleveland  the  men  at  the  head  of  the 
two  construction  departments  are  a  lawyer  and  a  clothing 
salesman.  Therefore,  under  existing  conditions,  if  engi- 
neers desire  the  administrative  offices  they  will  have  to  be- 
come prominent  in  politics,  as  it  is  only  in  that  way — not 
as  engineers — that  they  may  hope  for  such  appointments, 
however  efficient  and  prominent  they  may  be  as  professional 
men. 

Your  Governor  is  not  to  blame — he  is  only  carrying  out 
the  wishes  of  those  who  elected  him.  It  is  not  good  politics 
to  do  otherwise,  as  witness  the  Democratic  party,  which  in 
a  good  many  places  had  no  organization,  because  the  Presi- 
dent in  some  of  his  appointments  ignored  the  local  organ- 
ization. Edward  Harrison. 

Cleveland,  0.,  Jan.  31. 


of  the  Public  Service  Co.  of  Northern  Illinois.  In  the  com- 
pany's plant  an  interconnection  with  the  city  water-supply 
system  existed,  so  that  the  company  could  use  either  city 
water  or  the  polluted  river  water  furnished  from  its  own 
pumps.  The  river  receives  the  sewage  from  several  com- 
munities located  from  two  to  ten  miles  upstream.  On  Oct. 
4,  1920,  people  residing  on  streets  near  the  plant  of  the 
Public  Service  Co.  noticed  disagreeable  tastes  and  odors  in 
the  water  and  reported  them  to  the  waterworks  officials, 
but  not  until  about  25  cases  of  dysentery  had  occurred  the 
next  day  were  complete  investigations  made,  as  a  result  of 
which  the  crosS'-connection  was  abandoned.  In  all  about  75 
cases  of  dysentery  resulted,  many  of  which  were  serious 
but  fortunately  did  not  develop  into  typhoid.  All  were 
located  on  three  streets  near  the  plant  of  the  Public  Serv- 
ice Co. 

Maywood  has  learned  its  lesson,  has  gained  some  pub- 
licity and  another  report  has  been  filed.  Public  and  water- 
works officials  are  advised  in  so  far  as  possible  of  the 
dangers  from  such  connections,  but  judging  from  past 
experience  we  can  only  wonder  what  city  which  permits 
cross-connections  to  continue  will  be  the  next  to  learn  its 
lesson  from   its  own   epidemic. 

Harry  F.  Ferguson, 

Acting  Chief  Engineer,  Department  of  Public  Health. 

Springfield,  111.,  Jan.  25. 


Another  Illinois  City  Almost  Scored  a  Typhoid 
Epidemic 

Sir — An  editorial,  entitled  "Leaky  Cross  Connection  Kills 
Fifteen,"  in  Engineering  News-Record,  May  13,  1920,  p. 
939,  comments  upon  the  typhoid  epidemic  at  the  Chicago 
&  Alton  R.R.  shops  at  Bloomington,  111.,  caused  by  a  cross- 
connection  between  the  city  supply  and  a  polluted  indus- 
trial supply.  As  is  customary,  all  possible  publicity  was 
given  to  this  epidemic,  and  the  usual  effort  was  made  to 
bring  it  before  public  officials  in  Illinois  in  order  that  they 
might  learn  from  the  sad  experience  of  others.  An  article 
under  the  heading,  "Will  Cities  Ever  Learn  from  the  Ex- 
perience of  Other  Cities  How  to  Protect  Their  Public 
Water  Supplies?"  appearing  in  Illinois  Health  News  for 
April,  1920,  and  describing  the  cross-connection  and  epi- 
demic was  widely  distributed. 

Perhaps  some  cities  have  learned  their  lesson  from  Bloom- 
ington, but  one  more  city  in  Illinois  has  had  to  learn  from 
its  own  experience.  This  time  it  was  Maywood,  which  has 
a  population  of  about  12,000.  The  conditions  were  favor- 
able for  Maywood  to  make  as  good  a  score  as  other  munic- 
ipalities that  permit  dangerous  cross-connections,  but  for- 
tunately the  result  has  been  only  about  75  cases  of  dysen- 
tery and  no  deaths.  Nevertheless,  the  lesson  was  suffi- 
ciently severe  for  Maywood  to  profit  by  it,  and  now  May- 
wood  is  a  much  safer  place  in  which  to  live. 

Maywood  has  an  adequate  supply  of  good  water  obtained 
from  deep  drilled  wells  near  the  center  of  the  city.  Lo- 
cated a  few  blocks  from  the  pumping  station  on  the  banks 
of  the  highly  polluted  Des  Plaines  River  is  a  power  plant 


Am.  Soc.  C.  E.  Committee  Chairman 
Picked  on  Merit 

Sir — I  note  in  your  issue  of  Feb.  3,  1921,  a  letter  from 
A.  T.  North,  M.  Am.  Soc.  C.  E.  of  Chicago,  asking  for  the 
reasons  for  the  appointment  recently  of  the  chairman 
of  "two  very  important  committees  by  the  Board  of  Direc- 
tion of  the  American  Society  of  Civil  Engineers — the  Com- 
mittee on  Constitutional  Amendments  and  the  Committee 
en  External  Relations." 

While  it  is  obvious  that  the  board  cannot  undertake  to 
answer  general  questions  of  this  sort,  it  is  perhaps  proper 
that  I,  aa  the  member  of  the  board  responsible  for  the 
suggestion  of  General  Marshall  as  chairman  of  the  second 
committee,  should  give  my  reasons  for  the  selection,  particu- 
larly as  Mr.  North  implies  a  motive  for  the  selection  of 
these  two  men  which  did  not  exist. 

Speaking  first  with  reference  to  the  Committee  on  Ex- 
ternal Relations,  undoubtedly  there  are  other  men  in  the 
society  who  were  perhaps  available  and  would  have  made 
equally  competent  chairmen.  I  did  not  chance  to  think  of 
them.  General  Marshall  did  occur  to  me  as  being  a  man  of 
the  type  desired — well  balanced,  capable  and  energetic.  He 
had  made  a  splendid  record  for  himself  amongst  engineers 
in  his  work  in  the  Construction  Division  of  the  Army  during 
the  war,  had  demonstrated  great  ability  as  an  administra- 
tor, had  shown  a  very  progressive  and  discriminating  spirit 
and,  what  was  much  desired,  had  a  large  acquaintance 
amongst  the  younger,  as  well  as  the  older,  engineers  of  the 
country,  which  would  enable  him  to  gather  information  and 
conflicting  points  of  view  as  rapidly  as  possible.  The  fact 
that  he  was  a  new  member  of  the  society  and  therefore 
not  in  touch  with  the  recent  issues  within  its  membership, 
combined  with  the  qualities  stated,  seemed  to  make  him 
a  very  desirable  choice.  He  knew  nothing  about  his  selec- 
tion until  he  was  appointed  and  asked  to  serve  by  the  Board 
of  Direction,  and  as  a  matter  of  fact  was  a  good  deal 
embarrassed  by  the  request,  as  other  pressing  matters  lay 
before  him. 

From  the  few  comments  which  the  writer  has  heard 
from  members  of  the  committee  that  served  with  him,  as 
well  as  from  members  of  the  society  generally,  he  has  been 
led  to  believe  that  the  choice  was  a  fortunate  one.  In  any 
event,  it  is  to  be  regretted  that  any  member  of  the  society 
should  call  into  question  the  motive  in  the  appointment, 
or  the  character  of  the  service  rendered,  as  the  appointment 
of  this  committee,  and  of  its  personnel,  was  directed  solely 
by  a  desire  to  aid  the  incoming  board  with  such  constructive 
suggestions  as  might  emanate  from  a  group  of  men  actively 
interested  in  the  aff'airs  of  the  society,  in  close  touch  and 
sympathy  with  the  younger  men  of  the  society. 


Februaiy  17,   1921 
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As  to  the  appointment  of  the  Committee  on  Constitutional 
Amendments,  the  writer  is  not  advised,  but  from  his  knowl- 
edge of  the  fair  mindedness,  the  experience  and  ability  of 
the  chairman  selected,  he  feels  the  utmost  confidence  in  his 
judicial  approach  to  the  very  important  work  entrusted  to 
him  and  in  the  outcome  of  the  investigations  of  the  Com- 
mittee. It  must  certainly  have  been  apparent  to  all  who 
attended  the  annual  meeting  of  the  society  that  this  com- 
mittee was  deserving  of  full  confidence  and  cordial  support. 

It  is  an  unfortunate  fact  that  lack  of  information  on  the 
part  of  the  members  of  the  American  Society  oi  Civil 
Engineers  concerning  the  care  and  fidelity  with  which  the 
Board  of  Direction  approaches,  investigates  and  acts  upon 
its  problems  has  led  often  to  suspicion  and  unfair  criticism. 
The  conscientious  manner  in  which  the  directors  meet  their 
obligations,  busy  men  as  they  are,  many  of  them  coming 
long  distances  to  attend  the  meetings  at  substantial  personal 
sacrifice,  is  deserving  of  better  recognition  and  support. 
Constructive  criticism  is  always  welcomed  by  the  board, 
whatever  may  be  the  attitude  of  individuals  on  different 
questions.  From  five  years  of  active  service  upon  the  board, 
recently  ended,  the  writer  has  come  to  have  a  great  respect 
for  its  methods  of  procedure  and  collective  judgment  and 
feels  that  the  distruct  of  motive  which  has  cropped  out  from 
time  to  time  has  generally  been  due  tj  lack  of  intimate 
knowledge  of  its  personnel,  functions  and  procedure.  It  is 
to  be  hoped  that  with  the  composure  of  past  diffei-ences 
effected  at  the  last  annual  meeting  of  the  society  there  may 
enter  an  era  of  better  co-operation. 

Boston,  Mass.,  Feb.  9,  1921.  Leonard  Metcalf. 


County  and  Township  Bridges  Under  Motor  Trucks 

Sir — The  presentation  of  the  case  of  highway  bridges 
by  M.  W.  Torkelson,  bridge  engineer  of  the  Wisconsin  High- 
way Commission  in  Engineering  News-Record  of  Jan.  13, 
p.  61,  is  worthy  of  commendation.  Conditions  depend  on 
localities,  however,  and  while  Mr.  Torkelson  may  be  justi- 
fied in  his  contentions  concerning  the  safety  of  bridges 
within  his  jurisdiction,  the  writer  feels  that  he  has  shown 
a  tendency  to  minimize  the  menace  presented  by  the  gen- 
eral  run   of   highway  bridges. 

Structures  designed  thirty  to  forty  years  ago  to  carry 
the  loads  of  horsedrawn  vehicles  might  be  safeguarded  by 
the  use  of  capacity  signs,  but  such  signs  confront  the 
motor-truck  driver  with  the  prospect  of  a  long  detour, 
and  in  many  instances  he  will  take  the  chance  and  pay 
no  heed  to  the  warning.  To  make  matters  worse  he  will 
accelerate  his  speed  on  approaching  the  bridges  with  the 
hope  that,  in  case  of  failure,  his  inertia  will  carry  him 
beyond  danger.  Such  conduct  is  responsible  for  many 
bridge  failures  and  accidents,  and  the  only  way  to  avoid 
them  is  to  make  all  structures  strong  enough  to  carry 
the  loads  that  may  come  upon  them.  The  bridge  is  an 
integral  part  of  the  highway  and  should  be  capable  of 
functioning  with  the  same  degree  of  safety. 

State  bridges  form  a  very  small  percentage  of  all,  and 
by  far  the  greatest  burden  falls  upon  county  officials,  who 
as  a  rule  are  handicapped  by  lack  of  funds  and  have  inade- 
quate bridge  departments.  At  the  present  time  state  high- 
way routes  throughout  the  country  are  in  the  course  of 
construction  and  this  throws  the  heaviest  possible  traffic 
on  county  and  township  roads,  the  average  live-load  capac- 
ity of  whose  bridges  is  about  .5  tons.  When  we  consider 
that  motor  trucks  having  a  gross  weight  of  1.5  and  18 
tons  are  rather  the  rule  than  the  exception  the  danger  of 
such  conditions  is  easily  appreciated.  By-roads  may  at 
any  time  and  with  little  or  no  warning  be  called  upon  to 
act  as   main   roads   for  a   temporary   period; 

A  few  cases  from  practice  may  be  cited  to  support  my 
contention  that  highway  bridges  offer  a  serious  problem, 
and  that  their  menace  must  be  removed  at  the  earliest 
possible  moment. 

Where  a  bridge  is  at  the  foot  of  a  .steep  grade  and  the 
designer  thought  it  best  to  constrict  the  right-of-way  at  the 
bridge  site  the  narrow  width  combined  with  the  unfavor* 
able  grade  has  often  been  the  cause  of  unfortunate  acci- 
dents.     One    of   these    instances    is    illustrated    by    Fig.    1. 
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HKIUOVS  COND1TION.S  IN  COUNTY  IITOHWAY  TiKIDi'.ES 
fpper — Culvert  narrower  tli;in  1iip1i'*.iy-  Mfitor  triirk  ran  over 
th<?  wing  wall,  knockinc  it  ilown.  .Mi.MIC — f>n.'  of  a  lot  of  cor- 
loiled  .stringers  taki-n  from  a  lou-fl.  truss  ."ipan.  Only  by  merest 
chance  was  their  condition  noticed  and  the  stringers  removed 
before  an  accident  happened.  I-owcr — Strlneers  too  weak  and 
not  stayed  :  they  buckled  and  tipped  over  under  a  truck,  but  the 
lower  laterals  held  them  ui). 

Incredible  corrosion  is  sometimes  found  in  the  floor  sys- 
tem of  bridges  that  from  the  deck  seem  to  be  in  perfectly 
good  condition.  The  beam  shown  by  Fig.  2  was  taken 
from  a  100-ft.  span  truss  bridge,  in  which  the  trusses  were 
in  such  an  excellent  state  of  preservation  that  it  was  pos- 
sible to  apply  a  concrete  floor  and  asphalt-block  pavement 
after  the  stringers  were  replaced,  and  remove  any  limita- 
tions to  the  allowable  load.  Without  a  well-organized  bridge 
maintenance  department  such  defective  stringers  may  go 
unnoticed,  especially  where  the  under  side  of  the  bridge 
is  not  conveniently  accessible,  and  sooner  or  later  may 
result  in   the  loss  of  life  and  property. 

Bridge  abutments  are  also  a  source  of  grave  danger. 
They  are  subject  to  a  variety  of  stresses  and  disruptive 
agencies,  and  unless  properly  designed  and  constructed  will 
fail  from  scour,  frost  action,  earth  pressure  or  inadequate 
foundations.  In  a  recent  case  in  this  county  the  abutment 
of  a  steel  truss  bridge  wa.s  not  only  undermined  by  scour 
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but  also  pushed  forward  by  the  hydrostatic  and  earth  pres- 
sures exerted  by  saturated  fill  subjected  to  frost  action. 
It  fell  and  dropped  the  end  of  the  span  into  the  water. 
A  related  defect  of  old  highway  bridges  is  inadequate 
waterway,  and  failures  from  this  cause  are  too  numerous 
to  require  any  further  comment. 

Lateral  weakness  of  stringers  of  the  kind  represented 
by  Fig.  3  has  proved  troublesome  in  a  number  of  instances 
in  this  county.  The  floor  failure,  due  to  overturning  of  the 
stringers,  is  chargeable  to  the  lack  of  ties  between  string- 
ers and  insufficient  connection  to  the  floor  beams.  Of 
course  the  stringers  themselves  were  too  weak  to  carry 
the  load  safely,  but  if  properly  tied  together  they  might 
have  borne  an  overstress  without  buckling.  The  sway 
rods  in  the  bottom  chord  bracing  helped  to  support  the 
buckled   stringers   and   keep   the   truck   on   the   bridge. 

In  view  of  the  abundance  of  facts  illustrating  the  glaring 
danger  in  our  drainage  structures,  the  writer  feels  that 
it  behooves  us  to  recognize  the  menace  of  our  bridges, 
and  to  work  earnestly  and  without  abatement  to  make 
them  adequate  to  meet  the  dem:;nds  of  modern  vehicular 
transportation.  Morris  Goodkind, 

Assistant  Engineer  cf  Bridges,  Mercer  County. 

Trenton,  N.  J.,  Jan.  25. 


More  on  Bulking  of  Sand 

Sir — Referring  to  the  discussion  by  Mr.  King  in  the 
Jan.  20,  1921,  issue  of  the  Engineering  News-Record  of  a 
paragraph  headed,  "Wet  Aggregates  Make  Concrete  Too 
Strong,"  which  appeared  in  an  earlier  issue,  the  writer,  be- 
cause of  his  connection  with  the  original  tests  and  the 
preparation  of  the  paragraph  in  question,  would  offer  the 
following  comment. 

The  writer  is  familiar  with  the  very  extensive  and  val- 
uable Investigations  relating  to  mortars  carried  on  by  M. 
Feret,  as  well  as  similar  work  done  by  later  investigators, 
and  agrees  that  the  fullest  credit  should  be  accorded.  How- 
ever, the  paragraph  referred  to  was  one  of  manv  brief 
statements  made  monthly  describing  the  studies  under- 
way in  the  concrete  laboratory.  Without  going  into  de- 
tail readily  apparent  conclusions  are  briefly  mentioned  and 
where  evident  the  relation  to  field  practice  is  emphasized, 
but  no  attempt  is  made  to  furnish  a  full  discussion  of  re- 
sults or  of  the  work  of  previous  investigators,  as  is  cus- 
tomary in  a  formal  publication.  The  bulking  effect  of 
moist  sand  is  so  fully  covered  in  the  more  recent  treatises 
on  concrete  that  no  investigator  at  this  date  would  imply 
such  information  to  be  a  "discovery,"  nor  should  any 
reader  familiar  with  the  literature  of  concrete  infer  that 
such  an  idea  were  implied.  The  paragraph  as  written  was 
based  upon  tests  of  concretes  as  they  would  be  made  on 
the  job,  and  should  serve  to  emphasize  to  inspectors  on 
concrete  work  that  there  may  be  times  when  the  most 
rigid  specification  may  properly  be  modified. 

As  to  the  paragraph  contradicting  the  headline  the 
writ?r  cannot  agree,  although  perhaps  the  word  "requires" 
might  have  been  replaced  by  the  phrase  "will  result  in  the 
use  of." 

A  discussion  of  Feret's  work  in  connection  with  cement 
mortars  brings  up  another  point  which  is  worthy  of  dis- 
cussion, that  is,  the  improper  application,  by  later  investi- 
gators and  experts,  of  the  results  of  Feret's  work  to  the 
production  of  concrete  without  verification  of  the  propriety 
of  such  application  by  tests  of  the  resulting  concretes.  As 
found  by  Feret  a  coarse  sand  is  usually  better  suited  for 
use  in  a  mortar  than  a  fine  sand,  which  led  to  the  adoption 
of  various  specifications  for  sand  limiting  the  amounts  per- 
mitted to  pass  the  various  sieves.  As  a  result  many  engi- 
neers have  been  given  the  \vrong  impression  of  the  neces- 
sary qualities  a  sand  should  have,  and  many  first-class 
sands  have  been  barred  from  use.  As  late  as  a  year  ago 
at  least  one  state  highway  commission  still  persisted  in 
testing  sands  in  mortars  to  determine  their  fitness  for  use 
in  concretes.  Within  rather  wide  limits  the  fineness  of  a 
sand  may  be  increased  beyond  that  grading  found  to  be 
most  desirable  in  mortar  tests,  and  yet  produce  concretes 
of  equal  or  better  quality. 


It  would  be  interesting  to  learn  Mr.  King's  authority 
for  his  statement  that  "Wet  aggregate  .  .  .  require 
less  cement  per  cubic  yard  of  concrete  .  .  .  because 
of  the  consequently  less  surface  area  of  the  aggregate." 
The  vnriter  has  found  for  Potomac  River  aggregates  that 
the  sand  may  be  regraded  to  have  approximately  double 
the  surface  area  per  unit  volume  of  the  regular  run  sand, 
and  yet  produce  a  concrete  of  slightly  higher  strength 
when  the  two  concretes  have  the  same  amount  of  cement 
per  cubic  yard;  also  that  with  concretes  of  the  same  cement 
content  a  .50-50  sand-gravsl  ratio  produced  concrete  equal 
in  compressive  strength  and  superior  in  "working"  quality 
to  a  concrete  in  which  the  sand-gravel  ratio  was  the  cus- 
tomary 33-67,  the  regular  run  grading  being  used  in  both. 
The  square  inches  of  surface  area  per  gram  of  cement  in 
the  50-.50  combination  is  about  100  per  cent  more  than 
in  the  latter. 

In  view  of  such  test  results  it  is  difficult  to  understand 
how  any  controlling  relation  can  be  derived  for  surface 
area,  cement  content,  and  compressive  strength  within  the 
widest  practical  working  limits. 

G.  M.  WiLUAMS, 

Professor  of  Civil  Engineering, 

University  of  Saskatchewan. 
Saskatoon,  Sask.,  Jan.  28. 


Blighted  Chestnut  Better  Than  Healthy  Wood 

Sir — Edward  A.  Lambert  asks  about  the  propriety  of 
using  chestnut-blighted  wood,  in  your  Dec.  30  issue,  p. 
1197.  While  I  have  never  used  chestnut  piles  I  think 
the  facts  which  I  will  present  show  that  blightpd  chest- 
nut would  be  an  improvement  over  healthy  chestnut. 

At  the  outbreak  of  the  blight  in  New  York  State  the 
disease  was  caiTied  into  Pennsylvania,  near  my  home, 
by  bales  of  hay  used  at  the  mobilization  camp  at  Mt. 
Gretna,  Pa.,  during  the  Spanish-American  War.  But  sev- 
eral years  previous  it  had  fallen  to  my  lot  to  be  the  first 
recorded  discoverer  of  the  blight  in  Pennsylvania  at  a  spot 
in  the  Pocono  Mountains.  I  seemed  to  stand  alone  in  my 
belief  that  the  blight  was  going  to  be  a  calamity  when 
I  was  asked  to  speak  on  the  subject  at  the  convention 
called  by  Governor  Tener  of  Pennsylvania  to  consider  the 
blight.  The  time  of  the  convention  was  wasted  largely  in 
trying  to  solve  the  origin  of  the  blight  and  its  habits,  and 
when  I  got  on  my  feet  and  advised  the  body  to  get  busy 
and  find  use  for  the  chestnut  wood,  and  predicted  that 
in  1.5  years  there  would  not  be  a  healthy  chestnut  tree 
in  Pennsylvania,  I  felt  that  my  remarks  were  not  taken 
seriously. 

Feeling  that  probably  the  circumstances  which  brought 
me  in  contact  with  trees  in  my  early  life  gave  me  a  better 
and  clearer  knowledge  of  tree  life  than  was  possible  to 
get  from  books,  I  believed  that  some  day  the  question 
might  be  raised  as  to  the  effect  of  blight  on  the  life  or 
durability  of  the  product  of  the  blighted  trees.  Even  antici- 
pating this  question  would  come  up  at  the  governor's  con- 
vention, I,  in  connection  with  Robert  Conklin,  then  state 
forestry  commissioner,  cut  from  my  500-acre  tract  of 
chestnut  trees  near  Mt.  Gretna  three  carloads  of  chestnut- 
blighted  cord  wood  and  had  the  wood  tested  for  its  tannic 
acid  contents.  My  prediction  that  the  blighted  wood  would 
show  up  stronger  in  tannic  acid  was  verified  by  this  test, 
so  we  paved  the  way  for  at  least  one  source  of  utilization 
and  were  prepared  to  kill  any  vn\d  statements  that  might 
have  influenced  the  acid  men  to  reject  blighted  wood. 

Anticipating  that  farmers  might  refuse  to  buy  chestnut- 
blighted  fence  rails  and  posts  we  built  a  blighted  fence. 
We  also  cut  and  set  up  30  telegraph  poles  of  blighted  trees 
and  furnished  the  Cornwall  &  Lebanon  R.R.  Co.  with  a 
number  of  blighted  railroad  ties.  Until  the  late  World 
War  the  U.  S.  Forest  Service  made  annual  inspection  of 
the  blighted  fence,  telegraph  poles  jjnd  railroad  ties.  Their 
observation,  as  well  as  my  own,  support  my  theory  that 
the  tannic  acid  in  chestnut  and  oak  trees  is  the  preserving 
element,  and  the  blight  by  increasing  the  acid  adds  to 
the  decay  resistance  enjoyed  by  normal  chestnut.  Some 
years  ago   Mr.   Nellis,   of  the   Forest   Service,  sent  me  a 
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photograph  of  a  blighted  post,  showing  a  blight  spot  pro- 
jecting beyond  the  present  surface  of  the  surrounding  wood. 
The  unblighted  wood  had  been  wasted  away  by  the  weather, 
producing  an  embossed  effect,  showing  that  the  blight  had 
made  the  wood  more  weather-resisting. 

These  experiments  have  helped  the  farmer,  the  telegraph 
companies  and  the  railroads,  but  this  is  my  first  opportunity 
to  present  the  facts  to  a  brother  engineer.  I  would  say 
to  Mr.  Lambert  that  if  chestnut  has  been  used  for  piles 
in  the  past  use  it  in  the  future  if  the  ti'ee  has  not  been 
dead  so  long  as  to  suffer  from  natural  decay. 

To  owners  of  chestnut  groves  and  telegraph  and  tele- 
phone companies  and  even  farmers  I  would  say:  Cut  your 
blighted  wood  as  soon  as  possible,  bark  the  trees,  spray 
with  carbolineum  or  any  other  cheap  grade  of  creosote  or 
even  gas  tar,  and  put  your  futui-e  supply  in  storage  (off 
the  ground),  for  there  is  no  wood  to  take  the  place  of 
chestnut.  It  is  practically  the  only  universal  wood  that 
reproduces  itself  in  one  man's  lifetime,  generally  about 
40  years  from  the  cut  stump.  Cutting  and  regenerating 
have  gone  hand  in  hand  in  the  past,  keeping  up  an  even 
balance.  Now  the  cutting  or  the  dying  is  taking  place  not 
as  needed,   but   as   a  holocaust. 

Edgar  A.  Weimer, 

Lebanon,   Pa.,  Jan.   15.  Consulting   Engineer. 


Useful  Dodges  in  Surveying 

Sir — It  was  not  my  intention  when  writing  paragraph  7 
in  the  article,  "Useful  Dodges  in  Surveying,"  in  your  issue 
of  Dec.  16,  1920,  p.  1164,  to  revive  an  ancient  controversy 
between  the  plane-table  and  the  transit-and-stadia  method 
of  topographical  surveying. 

Lyman  E.  Bishop,  consulting  engineer  of  Denver,  Col., 
wrote  an  article  on  "Speed  of  Topographic  Surveys"  for 
the  Engineering  Record,  Sept.  19,  1914.  Briefly  his  work 
averaged  as  follows,  using  the  transit-and-stadia  method: 
Stadia   shots,    473;    number    of   rodmen,    3.8;    readings    per 

Rodmen,  126;  readings  per  acre,  0.70. 
The  acreage   covered   in  8  hr.   was   682   at  a  total   cost  of 
12c.  per  acre. 

Since  writing  that  article  Mr.  Bishop  has  completed 
several  hundred  thousand  acres  of  topography  and  con- 
sistently used  the  transit-and-stadia  method  in  preference 
to  the  plane-table.  He  claims  by  that  method  to  be  able 
to  do  better  work  and  to  carry  it  out  regardless  of  weather 
conditions  and  at  a  lower  cost  than  by  the  use  of  the 
standard  plane-table.  I  can  agree  with  Messrs.  Hogan  and 
Roberts  of  the  N.  Y.  "Water  Power  Investigation  (see  Jan. 
6  issue,  p.  41  and  Jan.  13,  p.  88)  in  regard  to  the  advan- 
tage of  the  plane-table  on  small  scale  maps,  such  as  used 
by  the  War  Department  and  by  the  Geological  Survey,  but 
must  disagree  with  them  in  their  claims  of  plane-table 
superiority  under  all  conditions. 

No  proper  comparisons  of  the  efficiency,  speed  and  cost 
of  the  various  methods  of  topographic  mapping  can  be 
made  unless  there  is  a  similarity  of  scale,  contour  interval, 
and  topography.  In  the  record  quoted  in  my  article  we  used 
a  scale  of  400  ft.  to  the  inch  and  a  contour  interval  of  .5 
ft.  The  location  of  the  mapped  area  was  a  fairly  rough 
section  of  irrigable  land  along  the  Little  Wood  River  of 
southern  Idaho.  The  completed  maps  were  so  accurate  that 
office  locations  of  all  irrigation  ditches  and  other  works 
were  made  on  them   prior  to  construction. 

In  detail  the  party  and  procedure  were  as  follows:  The 
party  was  composed  of  a  transitman,  who  was  the  re- 
sponsible topographer,  a  recorder,  who  acted  as  assistant 
topographer  and  four  stadia  rodmen  armed  with  14-ft. 
self-reading  starlia  rods.  A  mule  skinner  who  drove  the 
party  to  work  acted  as  extra  rodman  when  so  reiiuired. 

A  level  party  had  preceded  the  topographic  party  and 
established  vertical  control  by  leaving  benchmarks  on  all 
section  corners.  The  transitman  carried  his  horizontal  con- 
trol with  him  by  careful  traverse  which  was  plotted  on 
the  field  drawing  board  by  latitudes  and  departures. 

The  transitman  set  up  his  instrument  and  directed  the 
movements  of  at  least  four  stadia-rodman.  Horizontal 
Ugles  were  read  to  the  nearest  5  min.  and  vertical  angles 


were  read  to  the  nearest  2  min.;  the  rod  was  read  to  the 
nearest  0.1  ft.  The  recorder,  who  was  seated  near  the 
transit,  plotted  (with  a  large  semicircular  paper  protractor 
which  had  the  map  scala  marked  off  along  its  diameter), 
the  angles  the  instant  th?y  were  called  out  by  the  transit- 
man;  as  soon  as  the  transitman  could  read  the  rod  and 
vertical  angle  they  were  reduced  by  slide  rule  and  plotted 
en  the  map. 

In  regard  to  the  Beaman  stadia  arc  would  say  that  in 
my  case  it  would  not  have  been  the  means  of  saving  any 
time,  since  the  recorder  could  always  keep  up  with  the 
transitman  and  the  transitman  could  not  always  keep  up 
with  the  rodmen.  Since  it  takes  just  as  much  time  to  read 
the  Beaman  attachment  as  it  does  to  read  the  vertical 
circle  there  could  be  no  saving  in  time  for  the  entire  party. 
However,  I  will  admit  that  the  Beaman  attachment  is  a 
lime-saver  for  the  slower  plane-table  method 

Summarizing  the  advantages  of  using  the  drawing  board 
in  the  field  with  the  trans. t  topojjrapher  as  compared  with 
the   plane-table  we  have  the  following: 

Control  cairied  accurately  in  the  field;  transit  steady — 
does  not  need  frequent  leval  adjustment  as  in  the  case  wit'.i 
the  plane-table;  speed  of  turning  transit  and  locating  rod- 
men  is  greater;  transit  stands  2  ft.  hijrher  than  the  plane- 
table,  wh  ch  has  a  low  visibility;  recorder  plots  just  r.s  fast 
as  the  stadia  shots  are  read,  while  with  the  plane-table 
the  topographer  has  to  stop  and  scale  out  and  plot  the 
distance  after  each  sighting;  paper,  can  be  kept  cleaner. 

In  drawing  contour  lines  both  the  transitman  and  re- 
corder can  work  at  the  same  time.  The  transitman,  having 
directed  the  rodmen,  can  delineate  the  lines  expi-essivcly, 
and  if  enough  shots  have  been  taken  it  makes  no  differ- 
ence if  the  map  appears  wooden,  since  if  the  contour  in 
the  field  is  where  it  is  plotted  on  the  map,  that  is  all  that 
is  required.  Expressive  delineating  is  only  of  advantage 
when  protraying  geological  features  on  small  scale  maps 
or  to  attempt  to  mask  the  inaccuracies  of  a  map  plotted 
with  an  insufficient  number  of  shots. 

I  am  surprised  at  the  extraordinary  relation  between 
scale  and  contour  interval  as  adopted  by  Mr.  Roberts.  The 
country  which  can  be  properly  mapped  with  a  scale  of 
2,000  ft.  to  the  inch  and  a  contour  interval  of  1  ft.  must 
be  as  flat  as  a  putting  green.  The  writer  is  well  acquainted 
with  the  field  scales  as  adopted  by  the  U.  S.  Geological 
Survey.  They  are  as  follows:  1:192,000;  1:96  00,1;  1:48,- 
000;  1:31,680;  1:24,000,  and  1:12,003.  "^hc  contour  inter- 
vals adopted  are  5,  10,  20,  25,  50,  100,  200  and  250  ft.  In 
no  case  would  the  Survey  use  a  1-ft.  contour  in  connection 
with  a  scale  of  1:24,000,  as  used  on  the  N.  Y.  wat-r  power 
investigations.  What  possible  use  could  be  made  of  a  map 
having  a  very  small  vertical  error  and  a  very  large  hori- 
zontal error,  as  there  must  be  on  a  scale  of  2;000  ft.  to 
the  inch  with  a  1-ft.  contour  interval  ? 

My  own  rule  for  topographic  scales  is  as  follows:  For 
very  mountainous  country,  such  as  around  the  Pike's  Peak 
district,  the  scale  should  be  ten  times  the  contour  inter- 
val. For  a  medium  rough  country  having  small  buttes, 
knolls,  ravines,  pot-holes,  and  varying  in  elevation  several 
hundred  feet  to  the  mile,  the  scale  should  be  100  times  thi 
contour  interval.  For  very  flat  country,  such  as  desert 
land  without  any  knolls,  ravines,  etc.,  the  scale  sliould  be 
1,000  times  the  contour  interval.  Moreover,  the  distance  be- 
tween shots  should  average  a  distance  in  feet  equal  to  the 
scale  of  the   map  in  feet  per  inch. 

If  we  apply  the  above  rule  to  Mr.  Roberts'  record  it  is 
no  wonder  that  he  could  map  1,000  acres  per  day  with  two 
rodmen.  We  Westerners,  like  the  Swiss,  rather  pride  our- 
selves on  our  topography,  and  I  for  one  have  no  use  for 
the  plane-table  when  a  map  of  serviceable  scale  is  de- 
sired. H-  I^-  Thackwell, 

Denver,  Jan.  20.  Hydraulic  Engineer. 


British  Tran.sport  Institute  Growing 

Arrnrfiing  to  a  rercnt  aiinoMnrcmcnt  made  by  the 
Hccretary  of  the  Rriti.'<h  Institute  of  Transiwrt,  there 
are  now  306  members,  203  associate  members,  99  Krad- 
uates  and  students,  making  a  total  affiliation  of  698. 
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Hints  for  the  Contractor 


Rock  Excavated  by  Improvised  Digger  Fixed 
to  Stiff-Leg  Derrick 

By  Paul  P.  Suiter 

Engineer,    Ferro    Concrete    Construction    Co.,    Cincinnati 

IN  PLACING  the  foundation  in  the  north  half  of  the 
new  unit  for  the  Baldwin  Piano  Co.  plant  in  Cincin- 
nati the  Ferro  Concrete  Construction  Co.,  general  con- 
tractor.?, found  it  necessary  to  excavate  approximately 
1,100  cu.yd.  of  rock.  The  rock  consisted  of  strata  of 
hard  blue  shale  about  2  to  3  ft.  thick,  separated  by 
4-  to  10-in.  layers  of  blue  limestone.  The  excavation 
varied  for  different  footings  from  5  to  12  ft.  in  depth. 

In  the  south  half  of  the  building  dynamite  was  used 
for  breaking  up  this  rock  and  under  ordinary  conditions 
would  have  been  used  in  the  north  half,  but  because  of 
the  interruption  to  building  and  danger  to  traffic  on 
two  busy  thoroughfares  its  use  was  deemed  inadvisable. 
The  use  of  feather  and  wedges  with  sledging  was  of 
course  possible,  but  was  rejected  as  being  too  costly. 

In  order  to  handle  this  particular  case  economically 
it  was  necessary  to  develop  special  equipment,  which 
the  contractor's  superintendent  on.  the  job  accomplished 
in  the  following  manner:  He  had  on  the  site  a  stiff-leg 
steel  derrick  equipped  with  a  three-drum  engine  and 
60-ft.  boom.  To  this  boom  he  attached  a  digger  arm, 
shown  in  the  photograph,  which  held  at  its  outer  end 
a  12-in.  steel  pipe  about  12  ft.  long.    The  closing  line 


NOVEL  METHOD   OP  EXCAVATION  COSTING  LESS 
TH.\N  DTN.^MITING 

was  fastened  to  the  top  of  this  12-in.  pipe,  allowing  it 
to  be  raised  or  lowered  at  will.  This  pipe  acted  as  a 
sleeve  or  guide  through  which  a  2,000-lb.  casting  with  a 
digging  tool  on  the  bottom  end  was  operated  by  a  load 
line.    By  raising  or  lowering  the  boom  and  digger  arm 


it  was  possible  to  cover  an  area  of  approximately  2,200 
sq.ft.  without  moving  the  derrick. 

To  operate  this  equipment  required  one  engineer  and 
two  laborers.  In  excavating,  the  digger  was  swung 
over  the  footing,  and  the  pipe  sleeve  lowered  and  held 
in  position  by  ropes  in  the  hands  of  two  laborers.  The 
2,000-lb.  weight  was  raised  with  the  load  line  and 
allowed  to  drop,  the  force  of  the  blow  struck  depending, 
of  course,  on  the  distance  the  weight  fell,  which  in  this 
case  varied  between  5  and  10  ft.  In  operating,  the  crew 
would  dig  through  the  stratum  in  one  footing  and  then 
swing  around  to  other  footings  while  the  broken  rock 
was  being  removed.  Owing  to  local  conditions  which 
required  that  all  excavation  be  kept  on  the  site  for  use 
as  fill  in  raising  the  floor  level  it  was  impossible  to 
open  very  many  footings  at  one  time.  On  this  account 
the  machine  could  not  be  operated  steadily  more  than 
about  one-third  of  a  working  day.  For  this  reason  also 
the  highest  number  of  footings  worked  at  one  time  was 
seven.  Requiring  only  thirty  minutes  to  couple  up  or 
remove,  the  use  of  the  digger  did  not  interfere  with 
the  ordinary  work  of  the  derrick,  the  clamshell  bucket 
or  logchain  being  attached  and  used  whenever  needed. 

The  results  obtained  by  the  use  of  this  machine  were 
highly  gratifying.  In  one  footing  24  x  10  ft.  a  stratum 
of  hard  blue  limestone  10  in.  thick  was  completely 
broken  up  in  thirty  minutes,  ready  for  handling  without 
any  sledging.  The  broken  rock  shown  in  the  photo- 
graph gives  a  good  idea  of  the  machine's  efficiency  in 
reducing  rock  to  sizes  suitable  for  handling.  Besides 
breaking  this  rock  more  thoroughly  than  dynamite 
would  have  done,  the  time  used  was  less  than  that 
necessary  for  drilling  holes  for  dynamiting.  In  addi- 
tion the  use  of  this  machine  was  much  safer  and  did 
not  interfere  with  work  on  the  job,  as  blasting  would 
have  done..  In  spite  of  the  fact  that  conditions,  pre- 
viously explained,  permitted  the  operation  of  this 
machine  only  a  portion  of  each  day,  although  paying  the 
engineer  for  full  time,  our  costs  for  breaking  up  and 
removing  the  rock  using  this  equipment  were  less  than 
one-half  the  cost  of  removing  the  rock  in  the  south  half 
of  the  building,  where  dynamite  was  ured.  It  is  believed 
that  by  making  several  changes  in  the  machine,  increas- 
ing its  flexibility,  it  will  be  possible  to  make  still  further 
reductions  in  the  cost  of  rock  excavation. 

This  equipment  is  shown  with  a  60-ft.  boom,  but  by 
using  different  lengths  of  digger  arms  it  would  be  prac- 
tical to  use  80-  and  100-ft.  booms,  which  would  increase 
the  digging  area  to  approximately  3.700  and  5.900  sq.ft. 
respectively.  Also,  by  giving  the  digger  arm  an  adjust- 
ment range  of  10  ft.  in  length  it  would  be  possible  to 
dig  closer  to  the  derrick  mast  and  also  operate  in  deeper 
holes. 

The  use  of  this  equipment,  moreover,  is  not  limited  to 
rock  excavation,  for,  by  using  a  cap  in  place  of  the  dig- 
ging tool,  it  Could  be  readily  adapted  to  driving  wood, 
precast  or  sheet  piling  and  similar  work.  As  the  cost  of 
driving  a  small  number  of  piles  with  regular  pile-driv- 
ing equipment  is  almost  prohibitive,  this  apparatus, 
attachable  as  it  is  to  any  derrick,  would  enable  the  con- 
tractor to  handle  small  piling  jobs  economically. 
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Blames  Strathmore  Collapse 
on  Poor  Bond 

Vibration    Also    a    Factor    in    Fall    of 
Nine-Story    Apartment,    Says    Re- 
port of  R.  P.  Miller 

In  a  final  report  on  the  collapse  of 
the  Strathmore  apartment  house,  52nd 
St.  and  Broadway,  New  York  City,  Dec. 
1,  just  rendered  by  the  superintendent 
of  buildings  of  Manhattan  Borough, 
R.  P.  Miller,  to  the  borough  president, 
the  collapse  is  ascribed  to  no  single  de- 
finite cause  such  as  overloading,  frac- 
ture of  a  structural  member,  or  negli- 
gence in  conducting  the  alteration 
work  in  progress,  but  to  the  generally 
poor  structural  state  of  the  old  build- 
ing, shattered  condition  of  the  brick 
work,  lack  of  anchorage  of  the  floor 
joists,  and  the  possible  effects  of  vibra- 
tion. "I  am  of  the  opinion,"  says  Su- 
perintendent Miller,  "that  the  accident 
was  due  to  a  combination  of  circum- 
stances such  as  weak  masonry  construc- 
tion, lack  of  anchorages  between  the 
floor  and  wall  constructions,  unusual 
and  insecure  support  of  the  floorbeams 
on  the  walls,  and  other  conditions." 
East  Wall  Buckled 

As  stated  in  an  account  of  the  col- 
lapse given  in  Engineering  News- 
Record,  Dec.  9,  1920,  p.  1155,  the  con- 
clusion was  reached  by  the  chief  in- 
spector of  the  Bureau  of  Buildings, 
P.  C.  Kuehnle,  who  was  on  the  ground 
within  a  few  minutes  after  the  col- 
lapse, that  the  east  wall  of  the  build- 
ing failed  by  outward  buckling  at  about 
the  fourth  floor  level,  possibly  due  to 
overloading  of  floors  by  material  re- 
quired for  reconstruction  of  the  build- 
ing, then  in  progress.  Superintendent 
Miller  finds,  however,  that  there  was 
not  enough  material  on  the  floors  to 
cause  collapse  if  all  else  had  been  safe. 
The  alteration  operations  also  are  not 
found    responsible. 

The  building,  which  was  erected  in 
1880  as  a  nine-story  apartment  to  house 
sixteen  families,  is  described  as  being 
found  in  unsatisfactory  condition.  Of 
the  brick  work  of  the  walls  Mr.  Miller 
•ays,  "When  the  plastering  was  re- 
moved it  was  found  that  the  masonry 
was  badly  cracked  in  numerous  places. 
This  was  especially  true  in  the  exter- 
ior wall  along  Broadway  where  cracks 
had  developed  over  the  arches  of  nearly 
all  the  windows.  The  brick  piers  on 
the  interior  of  the  building,  it  was 
found,  were  more  or  less  cracked  par- 
ticularly in  about  the  fifth,  sixth  and 
•eventh  stories,  the  appearance  being 
that  of  overloaded  brickwork,  the  over- 
loading being  inherent  in  the  construc- 
tion and  not  due  to  any  excess  load 
(Continued  on  p.  316) 


Road  Builders  Convention  Awakens  New  Interest 

Papers  of  High  Technical  Value  Presented.  But  Discussion  Lags — 

Contractual  Relations  a  Live  Topic — Equipment  Exhibit 

Large  and  Varied 


Renewed  interest  in  the  American 
Road  Builders  Association  was  plainly 
indicated  at  the  annual  meeting  and 
exhibition  held  Feb.  9  to  12  in  Chicago. 
From  100  to  200  members  were  in  regu- 
lar attendance  at  the  sessions  for  the 
reading  and  discussion  of  technical 
papers.  This  revival  of  life  was  the 
outstanding  feature  of  the  meeting. 
Generally  the  formal  papers  and  dis- 
cussions were  of  high  character,  though 
discussion  from  the  floor  was  lacking. 
The  plan  of  separate  sessions  devoted 
to  design  and  construction,  traffic, 
finance  and  contractual  relations 
helped  to  maintain  interest.  Finally, 
the  exhibition  of  equipment  and  mate- 
rials was  varied  and  excellent  and  was 
highly  successful  in  respect  to  the  vol- 
ume of  business  transacted. 

Technical  Meetings 

High  water  mark  in  interest  was 
reached  at  the  sessions  devoted  to  con- 
sideration of  subgrade  design  and  re- 
search, highway  finance  and  relation 
between  engineers  and  contractors.  The 
technical  facts  of  chief  interest  will  be 
reviewed  in  an  early  issue  of  Engineer- 
ing News-Record.  Speakers  of  excep- 
tional importance  led  the  discussion  on 
all  the  general  topics. 

Enumerating  the  failures  due  to  un- 
stable subgrade,  H.  G.  Shirley  of  the 
Federal  Highway  Council,  outlined  the 
investigations  of  subgrade  being  made 
and  planned.  Following  him  F.  H.  Eno, 
Ohio  State  University,  listed  the  prin- 
cipal problems  in  road  drainage  which 
require  investigation  and  in  particular 
spoke  of  the  moisture  studies  of  clay 
soils  being  conducted  at  the  university 
laboratories.  In  his  discussion  of  both 
papers  Clifford  Older,  state  highway  en- 
gineer of  Illinois,  outlined  methods  anrl 
results  of  subgrade  studies  in  Illinois 
covering  substantially  the  information 
given  in  his  article  in  this  journal,  Feb. 
.3,  1921,  p.  210. 

Importance  was  given  to  the  paper  on 
highway  finance  by  the  position  of  its 
author,  H.  C.  Sylvester,  Jr.,  vice-presi- 
dent of  the  National  City  Co.,  which 
Is  virtually  the  bond  department  of  the 
National  City  Bank  of  New  York. 
Stressing  two  facts,  first,  the  life  term 
and,  second,  the  investment  attractive- 
ness of  bonds,  the  author  outlined  poli- 
cies in  financing  highways  as  viewed 
by  the  banker. 

Contractual  relations  were  the  sub- 
jects  of   ringing   addresses   by   W.    A. 


Rogers,  president,  Bates  &  Rogers  Con- 
struction Co. ;  R.  G.  Collins,  Keystone 
Construction  Co.,  and  A.  R.  Hirst,  state 
highway  engineer  of  Wisconsin.  These 
addresses  will  be  summarized  in  a  later 
issue.  The  close  agreement  of  thought 
by  the  engineers  and  contractors  who 
spoke  aroused  an  enthusiasm  in  dis- 
cussion which  was  unequalled  at  any 
session  of  the  convention.  Here  again 
the  virility  and  forcefulness  of  the 
speakers  contributed  largely  to  the  suc- 
cess of  the  proceedings. 

Business  Transacted 

Convention  business  consisted  largely 
of  the  presentation  and  discussion  of 
resolutions.  Besides  formal  resolutions 
of  thanks  for  services  rendered,  the 
association  placed  on  record  resolutions 
(1)  urging  a  25  per  cent  reduction  in 
railway  rates  on  materials  for  highway 
construction;  (2)  advising  producers 
of  materials  to  get  into  step  with  deal- 
ers in  other  commodities  in  reducing 
prices;  (.3)  favoring  legislation  having 
in  view  the  reduction  of  automobila  ac- 
cidents on  highways;  (4)  petitioning 
the  United  States  Senate  to  pass 
promptly  the  Federal-aid  House  act 
appropriating  $100,000,000  for  1921 
highway  construction;  (5)  urging  a 
continuation  of  Federal  aid  on  the  basis 
of  present  laws  and  practices;  and  (6) 
urging  the  removal  of  state  highway 
departments  from  political  changes, 
liberal  appropriations  for  developing 
permanent  organizations  and  an  in- 
crease in  salaries  sufficient  to  secure 
and  retain  experienced  and  qualified 
engineers  in  all  grades  of  state  high- 
way service. 

No  formal  action  was  taken  in  re- 
spect to  the  next  place  of  meeting,  but 
informal  comment  and  particularly  the 
discussions  in  the  lobbies  favored  a 
return  to  Chicago,  whose  central  loca- 
tion and  means  for  accommodating  both 
delegates  and  exhibits  were  felt  to  have 
contributed  largely  to  the  success  of 
this  year's  convention. 

F:xhibits  and  Attenhance 

Both  size  and  variety  characterized 
the  exhibits.  To  the  student  in  high- 
way research  the  working  exhibits  of 
testing  apparatus  and  processes  by  the 
V.  S.  Bureau  of  Public  Roads  was  the 
notably  interesting  item.  Along  the 
same  line  of  educational  service  were 
the  large  exhibits  of  the  various  road 
construction  materials  associations,  the 
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Board  of  Local  Improvements  of  Chi- 
cago, and  the  American  Association  of 
Engineers.  The  machinery  exhibits 
embraced  an  unusual  number  of  large 
units  such  as  motor  trucks,  tractors, 
locomotives,  sand  and  gravel  plant 
equipment,  locomotive  cranes  and  large 
paving  mixers. 

The  attendance  was  large;  it  em- 
braced more  particularly  contractors 
and  subordinate  highway  officials.  Few 
state  highway  department  engineers 
were  at  the  convention.  Activity  in 
securing  a  greater  attendance  of  these 
leaders  in  carrying  out  highway  im- 
provements will  be  a  task  of  the  di- 
rectors of  the  association  for  the  present 
year.  

Federation  Chooses  Secretary 

Lawrence  Wilkinson  Wallace  of  Bal- 
timore, president  of  the  Society  of  In- 
dustrial Engineers  and  member  of  the 
American  Society  of  Mechanical  Engi- 
neers, was  unanimously  elected  secre- 
tary of  the  Federated  American  Engi- 
neering Societies  at  the  meeting  of  the 
American  Engineering  Council  at  which 
Herbert  Hoover  presided,  held  in  Syra- 
cuse, N.  Y.,  Feb.  14.  A  biographical 
sketch  of  Mr.  Wallace  will  appear  in 
next  week's  issue. 


To  Begin  Borings  for  Tunnel 
Under  Narrows 

Request  has  been  made  of  the  War 
Department  by  the  transit  construction 
commissioner  of  New  York  City  for 
permission  to  make  borings  in  the  chan- 
nel of  the  Narrows  in  preparation  for 
the  design  of  a  tunnel  for  rapid  transit 
between  Brooklyn  and  Staten  Island. 
The  tunnel  projected  is  to  connect  with 
the  Fourth  Ave.  subway  in  Brooklyn,  at 
either  67th  St.  or  95th  St. 


No  Prospect  of  Joining  Inter- 
national Road  Congress 

Upon  the  initiative  of  Thomas  H. 
MacDonald,  chief  of  the  U.  S.  Bureau 
of  Public  Roads,  the  Secretary  of  Agri- 
culture some  time  ago  asked  the  State 
Department  to  lay  before  the  Presi- 
dent a  proposal  urging  Congress  to 
authorize  membership  for  the  United 
States  in  the  Permanent  International 
Association  of  Road  Congresses.  It 
was  hoped  that  if  the  President  and 
Congress  acted  favorably  the  United 
States  would  extend  to  the  association 
an  invitation  to  hold  the  next  congress, 
in  1922,  in  this  country. 

The  State  Department  has  now  in- 
formed the  Secretary  of  Agriculture 
that  the  President  does  not  deem  this 
an  opportune  time  to  present  to  Con- 
gress the  matter  of  membership  in  the 
association.  Accordingly  there  will  be 
no  action  during  this  session  of  Con- 
gress and,  the  time  limit  set  by  the 
association  having  expired,  it  will  not 
be  possible  for  the  United  States  to 
invite  the  Congress  of  1922  to  come 
here.  Accordingly  the  road  congress 
now  automatically  goes  to  Rome,  the 
Italian  Government  having  formally  in- 
vited the  congress,  with  the  proviso  that 


Italy  would  step  aside  in  case  a  formal 
invitation  were  received  from  the  United 
States. 

Publicity  Conference  Speakers 
Are  Announced 

For  the  engineering  publicity  con- 
ference which  is  to  be  held  Feb.  25 
at  the  Congress  Hotel,  Chicago,  under 
the  auspices  of  the  American  Associa- 
tion of  Engineers  the  following  speak- 
ei's  are  announced:  Richard  H.  Waldo, 
formeiiy  chairman  of  the  publicity 
committee  of  the  Chamber  of  Com- 
merce of  the  United  States  and  now 
general  manager  of  the  Inter-Racial 
Council;  F.  M.  Feiker,  vice-president, 
McGraw-Hill  Co.;  Ivy  L.  Lee,  director 
of  publicity  for  the  Interborough  Rapid 
Transit  Co.,  N.  Y;  C.  S.  Darling,  man- 
aging editoi",  Facto)-y;  R.  W.  Crum, 
chairman,  publicity  committee,  Iowa 
Engineering  Society;  J.  G.  D.  Mack, 
Wisconsin  state  chief  engineer;  W.  J. 
H.  Strong,  president,  Lake  Breeze 
Motor  Co. 

Among  the  topics  for  round-table 
discussions  are  the  following:  Engi- 
neering news  service,  technical  news 
service,  a  national  clipping  service, 
news  syndicates,  publicity  possibilities 
of  the  technical  press,  how  publicity 
helps  a  community,  the  qualifications 
of  a  publicity  man,  how  publicity  helps 
a  local  society  and  engineering  pub- 
licity from  the  standpoint  of  the  public. 

Spirited  Bidding  Noted  in  New 
York  Highway  Work 

In  approximately  $3  000,000  worth 
of  road  contracts  awarded  last  week 
by  the  New  York  State  Commission  of 
Highways  successful  bidders  were  an 
average  of  12  per  cent  under  the  esti- 
mates made  by  the  engineer.  For  the 
twenty  projects  advertised  there  were 
eighty-three  bidders,  there  being  two 
projects  that  drew  nine  bids  each,  and 
three  projects  seven  bids.  The  aggre- 
gate cost  of  the  twenty  projects  was, 
according  to  the  engineer's  estimate, 
53,200,291;  but  that  figure  has  been 
reduced,  through  low  successful  bids 
submitted,  to  $2,837,932.  The  analysis 
of  the  bids  is  given  in  the  accojupany- 
ing  table: 
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1  3  49  3  $153,789  $149,106  97'.  $3,453 

2  2  48  7  104,500  89.558  851  14,138 

3  4  13  9  241,011  219,379  91'  21,430 

4  2  70  4  121,584  109.084  90  5.940 

5  6  98  I  221,723  220,227  99; 

5     3  54  4  121,389  111,574  92'  4,324 

7  3  25  2  110.490  102,844  92;  1,244 

8  2  60  5  82,897  73.081  89  6,893 

9  3  48  :  123,197  114,434  921  722 

3  25  7  118,855  109,694  925  8.877 
5  35  9  177,830  153.451  86S  23.959 

4  09  2  202.314  \9\.898  94  10.044 
10  57  3  550.548  525.501  951  11.725 

2  80  3  118.330  108.730  915  6,550 
4  52  2  203,285  195,308  961  5.127 

3  52  2  133.069  131,936  98;  2.113 
i  38  3  60.070  57.445  95  6.975 

4  47  4  164,355  155.133  95  11,617 
1  91  4  147.771  133.571  90;  6,277 
0.59  7  43,284  35,818  84 


Totals  75  20  83  3.200.291  2,837.932 


Average  3  76  4+     160,015      141.896   88+ 
*  Contract  not  yet  awarded — only  low  bid  shown. 


Seattle  To  Vote  on  Bond  Issue 

The  Seattle  city  council  at  a  recent 
meeting  voted  to  submit  to  the  voters 
at  the  March  8  election  a  proposition 
of  issuing  bonds  in  the  sum  of  8750,000 
for  the  construction  of  the  proposed 
Montlake  bridge  across  the  Lake  Wash- 
ington Canal.  The  council  also  voted  to 
place  before  the  voters  a  $200,000  issue 
for  playgrounds  and  park  boulevard 
repairs.  The  bonds  will  bear  6  per  cent 
interest  and  will  be  payable  in  twenty 
years. 

Bridge  Bills  Before  Congress 

Bills  in  Congress  extending  the  time 
for  the  construction  of  bridges  over  nav- 
igable streams  include  one  for  a  bridge 
across  the  Columbia  River  two  miles 
west  of  Cascade  Locks,  Ore.,  and  one 
for  the  Castleton,  N.  Y.,  bridge  of  the 
Hudson  River  Connecting  R.R.  Corpor- 
ation (New  York  Central  R.R.  pro- 
posed cut-off  by-passing  Albany  and 
Schenectady).  Favorable  reports  on 
both  bills  have  been  made  by  the  War 
Department,  and  the  Committee  on 
Interstate  and  Foreign  Commerce  has 
recommended  the  passage  of  both  bills. 
In  connection  with  the  Castleton  bridge, 
however,  a  minority  report  has  also 
been  made  by  the  committee  support- 
ing the  Albany  claim  that  the  bridge 
should  provide  a  1,100-ft.  channel  span 
in  order  to  provide  for  future  improve- 
ment of  the  river  to  carry  ocean  traffic 
to  Albany. 

Strathmore  Building  Collapse 

(Continuid    from    p,    315) 

placed  on  the  floors.  The  brickwork 
showed  little  bond."  Of  the  connec- 
tion between  floors  and  walls  he  says, 
"The  floor  construction  was  not  an- 
chored to  the  masonry  walls,  so  that 
there  was  a  looseness  between  the  floors 
and  the  walls,  which  I  feel  confident 
was  in  a  large  measure  a  contributing 
cause  of  the  collapse." 

The  report  describes  the  support  of 
the  heavy  and  closely  spaced  joists 
of  the  floors  (3x8  timbers,  spaced  3i 
in.  on  centers  in  a  large  part  of  the 
building)  at  the  walls  as  being  ac- 
complished by  resting  the  beams  on 
corbel  courses  of  the  brickwork,  the 
beams  entering  only  a  short  distance 
into  the  wall  masonry  and  having  no 
connection  to  the  walls  by  metal 
anchors.  It  then  continues  "With  the 
loose  construction  of  the  building  and 
the  condition  of  the  building  due  to 
the  shoring  and  work  of  alteration  it 
seems  natural  to  suppose  that  vibra- 
tion of  some  kind  in  the  structure 
started  the  collapse.  Investigation, 
however,  has  failed  to  find  any  evi- 
dence of  a  disturbance  of  that  kind 
at  the  time  of  the  collapse."  Sup- 
plementing the  written  report  Mr. 
jMiller  states  that  street  traffic  is  the 
most  probable  Source  of  vibration  act- 
ing to  disintegrate  the  loose  structure 
of  the  building,  and  that  progressive 
separation  of  floor  and  wall  at  the  in- 
secure corbel  connections  probably  oc- 
curred. 
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The  New  Administration  of 
the  Am.  Soc.  C.  E. 


hi  this  and  succeeding  issues  of 
Engineering  News-Record  tvill  appear 
brief  biographical  sketches  of  the  neicly 
elected  officers  and  directors  of  the 
American  Society  of  Civil  Engineers,  as 
announced  in  the  issue  of  Jan.  20,  p 
HO,  following  the  annual  meeting. 


Edward  E.  Wall,  Vice-President 

Edward  E.  Wall,  vice-president,  has 
served  since  1911  as  water  commis- 
sioner of  St.  Louis,  Mo.  He  was  born 
in  Saline  County,  Mc,  Aug.  15,  1860, 
and  was  graduated  from  Missouri  State 
University  in  1884  with  the  degree  of 
C.E. 

He  engaged  in  railroad  surveys  and 
construction  in  Missouri,  Kansas,  and 
Nebraska  from  1884  to  1888  and  be- 
came U.  S.  assistant  engineer  on 
secondary  triangulation  of  the  Upper 
Missouri  River  in  1889.  In  1890  he 
entered  private  practice  in  St.  Louis, 
and  two  years  later  joined  the  St.  Louis 
Water  Department  as  assistant  engi- 
neer.    He  was  promoted  to  first  assist- 


EDWARD   E.    WALL 

ant  engineer  of  the  St.  Louis  Sewer 
Department  in  189.5  and  had  charge  of 
all  construction  and  reconstruction  of 
•wers,  directing  a  large  portion  of  the 
■signing.  Here  he  served  until  190.3, 
when  he  was  named  principal  assistant 
engineer  of  the  St.  Louis  Water  De- 
partment. 

In  1906  he  was  promoted  to  become 
assistant  water  commissioner,  designing 
and  directing  reconstruction  of  settling 
basins  and  conduits,  and  installing  ma- 
chinery and  apparatus  necessary  to  put 
in  operation  a  scheme  of  clarifying  and 
purifying  the  Mississippi  River  water 
by  coagulation  and  simple  sedimenta- 
tion. During  this  period  Mr.  Wall  de- 
ligned     and    built     additional     basins, 


conduits,  and  other  facilities  for  in- 
creasing the  capacity  of  the  water- 
works. 

In  1911  he  was  appointed  water  com- 
missioner, a  position  which  he  still 
holds.  He  made  an  exhaustive  report 
to  the  Board  of  Public  Improvements 
on  the  water  supply  of  St.  Louis  in 
1912,  recommending  a  comprehensive 
plan  for  enlarging  and  increasing  the 
capacity  of  the  existing  water-works  to 
a  capacity  sufficient  to  supply  the  city 
until  1926,  and  outlining  a  plan  for  new 
water-works  to  be  located  on  the  Mis- 
souri River. 

His  recommendation  for  enlarging 
the  existing  works  has  been  carried  out 
substantially  as-  planned.  It  included 
the  construction  of  the  Chain  of  Rocks 
filters,  with  a  rated  daily  capacity  of 
160,000,000  gal.,  the  largest  rapid-sand 
filter  plant   in   the   world. 

The  plan  for  new  works  on  the  Mis- 
souri River  was  closely  studied  and 
worked  out  in  considerable  detail  be- 
fore being  presented  to  the  Board  of 
Public  Service  in  1915.  A  committee 
of  the  Engineers'  Club  approved  the 
scheme  and  steps  are  now  under  way 
to  purchase  the  necessary  land  for  the 
new  plant. 

Mr.  Wall  is  a  past-president  of  the 
Engineers'  Club  of  St.  Louis,  a  member 
of  the  American  Water-Works  Associa- 
tion, the  -American  Public  Health  Asso- 
siation  and  the  New  England  Water- 
Works  Association.  He  was  awarded 
the  Thomas  Fitch  Rowland  prize  by  the 
American  Society  of  Civil  Engineers  in 
1908,  was  a  member  of  the  nominating 
committee  in  1911-12,  and  director  from 
District  9  in    1918-20. 


tion  at  San  Francisco  Mr.  Hunt  served 
as  chief  of  the  department  of  machin- 
ery. Among  other  recent  projects 
upon  which  he  has  been  called  into  con- 


Andrew  M.  Hunt,  Vice-President 

Andrew  M.  Hunt,  vice-president,  has 
long  been  identified  with  a  variety  of 
engineering  work,  much  of  it  on  the 
Pacific  Coast,  and  is  now  a  consulting 
engineer  with  offices  in  New  York  City. 
He  was  born  in  Sioux  City,  Iowa,  in 
18.59,  and  was  graduated  from  the  U.  S. 
Naval  Academy  in  1879.  Until  1894 
he  served  in  the  Engineer  Corps  of  the 
Navy,  when  he  resigned  to  enter  pri- 
vate practice  in  San  Francisco  as  a 
member  of  the  firm  of  Ilasson  &  Hunt. 
While  a  member  of  this  firm  he  was 
identified  with  many  important  hydro- 
electric projects  on  the  Pacific  Coast. 
In  1898  and  1899  he  went  to  Alaska 
;'.nd  built  four  steamers  for  the  Alaska 
Commercial  Cable  Co.  for  service  on 
the  Yukon  River.  He  returned  to  San 
Francisco  in  1899  and  until  1904  en- 
gaged in  private  practice,  specializing 
in  the  development  of  hydro-electric 
power.  In  1905  the  firm  of  Dillman  & 
Hunt,  consulting  engineers,  was  estab- 
lished in  San  Francisco. 

In  1915  Mr.  Hunt  moved  to  New 
York  City  and  became  president  of  the 
Peyton-Hunt  Co.,  consulting  engineers. 
He  served  during  the  war  as  a  member 
of  the  Naval  Consulting  Board  anrl  on 
the  ship  protection  committee  of  the 
U.  S.  Shipping  Board.  During  the 
period   of  the   Panama-Pacific   Exposi- 


ANDREW     M,     HUNT 

sultation  is  the  Hetch  Hetchy  water 
project  for  San  Francisco.  Prior  to 
his  election  to  the  vice-pi-esidency  of  the 
society  Mr.  Hunt  served  on  the  Board 
of  Direction. 


Civil  Engineers  Discuss  Heat, 
Light  and  Power 

Continuing  its  series  of  meetings  de- 
voted to  the  consideration  of  the  out- 
standing engineering  problems  affect- 
ing the  metropolitan  district  of  New 
York,  the  New  York  Section  of  the 
American  Society  of  Civil  Engineers 
devoted  its  meeting  of  Feb.  9  to  the 
subject  of  heat,  light  and  power.  Mem- 
bers of  the  local  sections  of  the  me- 
chanical, electrical  and  mining  engi- 
neering societies  were  invited  by  the 
civil  engineers  to  attend  the  meeting. 

The  opening  address  was  by  Col. 
William  Barclay  Parsons,  consulting 
engineer.  New  York  City,  who  discussed 
the  power  needs  of  the  metropolitan 
district,  dealing  spacifically  with  cen- 
tral station  development.  New  York 
State's  potential  resources  in  water 
power  and  the  possibility  of  generating 
power  in  stations  at  coal  mines. 

Ten-minute  discussions  were  pre- 
sented by  the  following  engineers:  J. 
W.  Lieb,  vice-president.  New  York 
Edison  Co.;  Frank  Smith,  vice-presi- 
dent, United  Electric  Light  &  Power 
Co. ;  Farley  Osgood,  vice-president. 
Public  Service  Electric  Co.  of  Newark, 
N.  .1.;  George  Otis  Smith,  directtor, 
U.  S.  Geological  Survey;  H.  E.  Skougor, 
consulting  engineer,  New  York;  George 
Gibbs,  consulting  engineer,  New  York; 
William  Cullen  Morris,  engineer  of  con- 
struction. Con.solidatcd  Gas  Co.;  F.  O. 
Blackwell,  consulting  engineer,  New 
York;  and  W.  S.  Murray,  chairman. 
Super-power  Survey. 
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House  Passes  Federal- Aid 
Road  Bill 

Sells'  Measure  Authorizes  $100,000,000 

for  Next   Fiscal   Year — Only   58 

Opposing  Votes 

Only  58  votes  were  cast  against  the 
Sells'  roads  bill  when  the  House  of 
Representative  voted  on  the  measure 
Feb.  7.  The  bill,  as  passed  by  the 
House,  provides  an  appropriation  of 
$100,000,000  for  continuing  the  fed- 
eral-aid road  policy  during  the  next 
fiscal  year. 

The  opposition  to  the  bill  was  led 
by  Representative  Dunn,  of  New  York, 
chairman  of  the  committee  on  roads. 
He  contended  that  the  present  finan- 
cial situation  of  the  country  is  such 
that  the  expenditure  of  $100,000,000 
should  not  be  authorized  when  there 
still  is  a  large  balance  in  the  Treasury 
of  federal-aid  money.  He  argued  that 
$117,000,000  of  the  balance  of  $200,- 
000,000  has  not  been  allotted  under  the 
agreements  between  the  U.  S.  Bureau 
of  Public  Roads  and  the  individual 
states.  Mr.  Dunn  reasons  that  with  a 
J200,000,000  balance  plus  the  135  per 
cent  which  the  states  must  appropriate 
there  is  some  $500,000,000  available  for 
future  construction — more  than  could 
be  accomplished  in  ten  years. 

Mr.  Sells  submitted  statistics,  how- 
ever, showing  that  ten  of  the  forty- 
eight  states  already  have  contracted 
for  the  expenditure  of  their  entire  al- 
lotment, and  that  at  the  present  rate 
of  progress  thirteen  additional  states 
will  be  without  funds  for  new  contracts 
at  the  close  of  the  current  fiscal  year. 
Only  eight  states,  he  said,  will  have 
an  unallotted  balance  to  their  credit 
at  the  close  of  the  calendar  year.  He 
declared  it  to  be  unfair  to  say  that 
there  is  an  unallotted  balance  of  $117,- 
000  000. 


Grand  Trunk  Arbiters  Bar  Costs 
of  Reproduction  Value 

The  Grand  Trunk  Arbitration  Com- 
mission by  a  vote  of  2  to  1  Feb.  7 
decided  against  the  admission  of  evi- 
dence of  physical  value  and  cost  of 
reproduction  in  the  settlement  of  the 
controversy  of  reparation  to  stock- 
holders. Hon.  William  Howard  Taft 
dissented  from  the  opinion  which  was 
supported  by  the  other  two  commis- 
sioners. Sir  Walter  Cassels  and  Sir 
Thomas  White. 


Tie  Producers  Adopt  Standards 

The  National  Association  of  Rail- 
road Tie  Producers  at  the  third  annual 
convention,  Jan.  27-28  at  San  Fran- 
cisco, adopted  standard  specifications 
for  railway  cross  ties  understood  to  ba 
practically  identical  with  those  to  be 
recommended  at  the  annual  convention 
in  March  of  the  American  Railway 
Engineering  Association  by  its  tie 
committee.  The  pi'oducers'  specifica- 
tions cover  material,  physical  require- 
ments, design,  manufacture,  inspection, 
delivery  and  treatment. 


American  Specification  Institute 
Plans  Maturing 

A  new  organization,  the  American 
Specification  Institute,  has  been  launch- 
ed in  a  tentative  way  by  a  small  group 
of  architects  and  engineers.  These 
men  feel  that  there  is  a  lack  of  means 
for  collecting  and  distributing  informa- 
tion concerning  specifications  and  their 
preparation.  That  the  specifications 
are  now  the  product  of  individual  effort 
and  as  such  vary  in  many  features  that 
can  be  conventionalized  thus  eliminat- 
ing a  needless  duplication  of  study, 
research  and  labor  on  the  part  of  speci- 
fication writers. 

The  plan  and  scope  of  the  organiz- 
ation which  will  hold  an  organization 
meeting  early  in   March  is  as  follows: 

To  increase  knowledge  concerning  and 
improve  the  methods  ot  writing  specifica- 
tions. Tlie  liinds  of  specifications  included 
are  those  for  buildings,  engineering  struc- 
tures and  all  works  whatsoever  in  which 
materials  of  construction  and  labor  are 
used  ;  for  the  installation  and  use  ot  me- 
chanical and  sanitary  apparatus  and  equip- 
ment ;  for  the  fabrication  and  installation 
of  all  furnishings  and  furniture  :  for  all 
ornaments  and  ornamentation,  both  interior 
and  exterior ;  for  paving,  planting,  en- 
bellishing  and  improving  of  grounds  and 
waterways ;  and  for  such  other  things  as 
are    produced    or    sold    on    specifications. 

The  Institute  is  intended  not  to  inter- 
fere with  any  of  the  present  organiz- 
ations such  as  the  American  Society 
for  Testing  Materials,  kindred  national 
and  local  architectural  and  engineering 
societies,  manufacturers  and  trade  asso- 
ciations, but  will  endeavor  to  carry  for- 
ward the  activities  of  such  and  give 
additional  assistance  to  specification 
writers.  Membership  will  be  composed 
of  active  members,  persons  who  devote 
their  entire  time  or  a  part  to  the  writ- 
ing of  specifications;  associate  mem- 
bers, persons  who  employ  specification 
writers;  and  honorary  members,  test- 
ing and  laboratory  engineers  and  in- 
structors in  specifications  writing  in 
architectural    and    engineering    schools. 

Scope  of  Work 

The  work  of  organization  will  con- 
sist of  (1)  study  of  materials  and  (2) 
methods  of  writing  specifications. 
Items  under  the  first  subject  will  be 
the  production  and  physical  properties 
of  raw  materials;  methods  of  manufac- 
turing, fabrication  and  finishing;  rela- 
tive value  based  on  appearance,  initial 
cost  and  maintenance,  effect  of  combin- 
ations with  other  materials  and  proper 
materials  for  various  types  of  build- 
ings of  varying  grades. 

Under  (2)  a  study  will  be  made  of 
the  means  of  accomplishing  complete 
co-operation  between  the  drawings  and 
specifications  and  determining  what 
methods  of  construction  and  installa- 
tion should  be  used,  what  the  drawings 
should  show  or  indicate  and  what 
should  be  omitted  for  inclusion  in  the 
specifications;  the  development  of  an 
outline  or  checking  list;  the  general 
conti-act  conditions;  specific  require- 
ments governed  by  local  conditions;  use 
of  standard  specifications  of  materials 
as  prepared  by  societies  and  manufac- 
turers; the  arrangement  of  specifica- 
tions so  as  to  conform  to  the  sequence 


of  construction  and  installation  of  the 
work;  the  writing  of  specifications  that 
are  clear,  concise,  coherent  and  that 
can  be  understood  by  the  courts;  the 
principles  of  contract  law  as  it  affects 
the  writing   of  specifications. 


More  Specifications  Submitted  to 
Standards  Association 

According  to  recent  announcement  of 
the  Engineering  Standards  Committee, 
the  National  Electrical  Code  of  the  Na- 
tional Board  of  Fire  Underwriters, 
1920  edition,  as  well  as  three  specifica- 
tions of  the  American  Society  for  Test- 
ing Materials,  have  been  submitted  to 
the  committee  for  approval  as  tenta- 
tive American  standards.  The  three 
specifications  cover  a  test  for  toughness 
of  rock,  a  method  for  distillation  of  bitu- 
minous material  suitable  for  road  treat- 
ment, and  a  method  for  sampling  coal. 


New  Standardization  Work 

At  a  conference  held  in  New  York, 
Feb.  2,  under  the  auspices  of  the  En- 
gineering Standards  Committee  to  con- 
sider the  standardization  of  insulated 
wires  and  cables,  the  conclusion  was 
reached  that  unification  of  specifica- 
tions for  wires  and  cables  (for  other 
than  telephone  or  telegraph  use)  should 
be  undertaken  as  a  single  general  pro- 
ject. The  work  under  discussion  re- 
lates to  quality,  stranding  and  sizes 
of  the  conductor;  rubber  insulation; 
varnished  cloth  insulation;  impregnated 
paper  insulation;  enamel,  cotton  and 
silk  covered  magnet  wire;  asbestos  and 
other  fibrous  coverings;  sheath  and 
armor;   and   standard   make-ups. 

Revised  specifications  for  Portland 
cement,  agreed  upon  by  Committee  C-1 
of  the  American  Society  for  Testing 
Materials  and  the  government  inter- 
departmental committee  on  cement, 
have  received  the  approval  of  the 
American  Engineering  Standards  Com- 
mittee. 

States  Want  Army  to  Turn  Over 
Road  Equipment 

Representative  C.  Fi-ank  Reavis,  of 
Nebraska,  announced  last  week  that  he 
will  endeavor  to  have  his  bill,  which 
directs  the  Secretary  of  War  to  tuni 
over  to  the  forty-eight  States  automo- 
biles, tractors  and  mobile  shop  units 
needed  for  the  construction  of  high- 
ways, attached  to  the  army  appropria- 
tion bill  in  the  Senate. 

The  appropriation  bill  passed  the 
House  Feb.  9  with  a  rider  attached  by 
Representative  ."Anthony,  of  Kansas,  di- 
recting that  the  machines  should  be  sold 
on  the  open  market.  The  Anthony  lider 
was  subject  to  a  point  of  order  in  the 
House,  but  as  no  point  of  order  was 
taken,  an  amendment  to  the  rider  is 
now  in  order  in  the  Senate. 

In  the  meantime,  telegrams  and  let- 
ters are  pouring  in  on  Congress  from 
highway  officials  in  every  State  from 
Maine  to  California,  demanding  that 
the  machines  be  made  available  to  the 
states  at  once  so  that  construction  of 
highways  need  suffer  no  further  delay. 
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Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAX  ASSOCIATION'  OF  EN- 
GINEERS. Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y..  May  9. 
10  and   11. 

.A.MERICAN  SOCIETY  OF  CIVIL 
ENtilNEERS.  New  York;  Annu  1 
Convention,  Houston.  Texas,  April 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York  ; 
Spring  meeting.  Chicago.  May 
23-26. 

AMERICAN  RAILWAY  ENGINEER- 
ING .\SSOCI.\TION.  Chicago : 
Convention,   March    15-17. 


The  Arkansas  Engineering  Society, 
at  its  annual  meeting  Jan.  17,  voted  to 
become  a  chapter  of  the  American 
.Association  of  Engineers.  An  engi- 
neers' license  bill  has  been  prepared  for 
submission  to  the  state  legislature  at 
this  session. 

The  Portland  (Ore.)  Section,  Am. 
Soc.  C.  E.,  at  its  annual  dinner  Jan.  14, 
elected  the  following  officers:  President, 
M.  E.  Reed;  first  vice-president,  Samuel 
Murray;  second  vice-president,  Ben  S. 
Morrow;  secretary,  C.  P.  Keyser  and 
treasurer,  Charles  J.  McGonigle. 

The  Colorado  Society  of  Engineers  at 
its  annual  meeting  Jan.  19,  elected  the 
following  officer.s:  President,  F.  C. 
Dreher;  vice-president.  R.  M.  Hosea; 
secretary,  C.  M.  Lightburn.  Three  ad- 
dresses were  given  as  follows;  "Engi- 
neers Problem  of  the  West"  by  Fred  J. 
i.ucas;  "Transportation"  by  John  Crook 
.aid  "Engineers'  Liscense  Law"  by 
Senator  Walter  O'Brien. 

The  Engineers'  Club  of  the  Youngs- 
town  (Ohio)  District  at  its  December 
meeting  elected  the  following  officers: 
President,-  C.  S.  Robinson,  vice-presi- 
dent and  general  manager,  the  Youngs- 
town  Sheet  &  Tube  Co.;  vice-president, 
W.  C.  Coryell,  consulting  engineer,  the 
'  General  Fireproofing  Co.;  directors,  two 
t-ar  term,  E.  F.  Vogel,  Mark  Pendle- 
ton, Howard  Bishop;  trustees,  two  year 
term  of  office  F.  E.  Kling  and  E.  T. 
McCleary. 

The  Washington  Irrigation  Institute 
i'l  its  two-day  session  held  recently  in 
6pokane  elected  the  following  officers: 
President,  R.  K.  Tiffany;  first  vice- 
president,  William  O'Brien;  second 
ice-president,  J.  L.  Keller. 

The  Southern  Calirornia  Section,  Am. 
Soc.  C.  E.,  at  its  annual  meeting  in 
December  elected  the  following  offi- 
cers for  the  year  1921:  President,  H. 
W.  Dennis,  chief  engineer  of  construc- 
tion, Southern  California  Edi.son  Co.; 
flnt  vice-president,  R.  J.  Reed,  chief 
engineer,  Union  Oil  Co.;  treasurer,  E. 
R.  Bowen,  consulting  engineer;  secre- 
tary, F.  G.  Dessery,  consulting  engi- 
neer. 


-V    Buffalo   Section.    Am.    Soc.   C.  E. 

was  organized  Jan.  25.     The  following 

officers   were   elected:    President,   A.  L. 

Johnson;      vice-president,     George  B. 

Bassett;    secretaTy- treasurer,   Bruce  L. 

Cushing.     The  annual  meeting  will  be 
held  April  5. 


Personal  Notes 


The   Spokane    (Wash.)    Section,   Am. 

Soc.  C.  E.,  at  its  recent  annual  election, 
named  E.  G.  Taber,  president  and 
Charles  E.  Davis,  secretary  treasurer. 
The  Associated  Engineers  of  Spokane, 
at  the  annual  meeting  Jan.  21,  elected 
the  following  officers:  President  D.  F. 
Henderson;  secretary-treasurer.  A.  D 
Butler. 


J.   T.  Carroll  has  organized  the 
Carroll  Contracting  Co.,  New  York. 

Charles  B.  Haw  ley,  for  seven 
years     assistant     hydraulic     engineer, 
Aluminum  Co.  of  America,  has  entereii 
private  engineering  practice  with  offices 
in   the   Munsey   Building,    Washington, 
D.    C.      He    will    specialize    in    hydro- 
electric development   and  steam   power 
plants.    During  his  connection  with  the 
above  firm  he  had  charge  of  the  design 
The   Providence    (R.   I.)   Engineering     of  several   of  th6  largest  water  power 
Society,  at  its  fifth  annual  banquet,  Feb.     developments  in  this  country.     He  has 
1     was   addressed   by   Prof.   William   J.     also  made  extensive   hydraulic   investi- 
Cunningham    on    "Federal    Control    of    gations  abroad. 

H^nh?!'"'.'!,  ^^^'^''J^f*  ^^:^^  discussed  C.  B.  S  M  I  T  H,  editor  of  the  Profes- 
nflhp^A  V  i;  v'  «'''''"Pf'^'^'"'  '^""'•'  Engineer,  official  organ  of  the 
fori  R  R  '         '■         ''"  ^  ""■'"     American  Association  of  Engineers,  has  ' 

accepted    a    position   with    the    Chicago 
The  Jamestown  (N.  Y.)  Engineering     Bridge  &  Iron  Works  as  publicity  man 
Society  was  organized  at  a  recent  meet-     and  editor  of  the  Water  Tuwer. 

dint  ^XV    U^'    i''"  e^'"^    "'"'"■'  =    ^r^'-  HOLBROOK,      WaRREN      &      AN- 

F     C     Do  r;/-  T'    ""^T^-P^i^'d™*'     DREW  have  purchased  the  business  of 

Wk  t..p.  f  '  ^"'r^^'T'  H.  G.  Gar-  Miller,  Holbrook,  Warren  &  Co.,  De- 
lock;  treasurer,  F.  A.  Irvme.  ,^t„,._  ^  _  ^„^  ^^j,,  ^^^^^^^^  ^^^    '^^^^^ 

The     United     Engineering     Society,     tural  and   municipal   engineering  busi- 
New  York,  at  its  annual  meeting  Jan.     ness  organized  by  the  latter  company. 


27,  elected  the  following  officer.. 
President,  J.  Vipond  Davies;  first  vice- 
president,  Calvert  Townley;  second 
vice-president,   W.    L.   Saunders;   secre- 


Frank  D.  Holbrook  and  Capt.  Clarence 
R.  Andrew  were  formerly  with  the  Gov- 
ernment on  Ohio  River  improvements 
and  Willis  D.  P.  Warren  has  been  in- 


tary,  Alfred  D.  Flinn;  treasurer,  Joseph     gaged  in  engineering  work,  principally 
Struthers;    assistant   treasurer.   Geoi-ge    municipal  projects,  in  Illinois  for  seven- 
teen years. 


H.  Pegram 

The    Webster    City    Engineers    Club, 

Webster  City,  la.,  has  been  organized 
as  one  of  the  sectional  clubs  of  the  Iowa 
Engineering  Society.  At  its  first  reg- 
ular meeting  Jan.  29  it  was  decided 
to  take  an  active  part  in  all  local  affairs 
and  not  confine  itself  to  engineering 
activities. 

The  Iowa  Engineering  Society  direc- 
tors have  elected  Lloyd  A.  Canfield,  Des 
Moines,  secretary-treasurer  to  succeed 
John  H.  Dunlap  who  was  named 
president  at  the  annual  meeting  Jan.  20. 

The  Rochester  (N.  Y.)  Engineer  ng 
Society  announces  the  following  meet- 


F.  P.  Joyce  and  S.  J.  Will- 
iams, formei'ly  in  the  county  engi- 
neer's office,  Indianapolis,  Ind.,  have 
opened  an  office  as  consulting  engineers 
in  Indianapolis. 

W.  T.  Hogg,  for  three  years  connect- 
ed with  the  engineering  department 
of  the  Dock  Board  at  New  Orleans, 
La.,  has'  been  appointed  chief  drafts- 
man. 

R.  C.  Marshall,  Jr.,  former 
head  of  the  Construction  Division, 
U.  S.  A.,  was  nominated  on  Feb.  10  to 
be  brigadier  general  in  the  Reserve 
Corps.     Gen.  Marshall   is  now  actively 


ings:   Feb.   18,  special   meeting,  a   four    engaged  as  the  general  manager  of  the 


I  eel  moving  picture  on  the  manufacture 
of  leather  belting  provided  by  the 
ChaHes  A.  Schieren  Co.  of  New  York; 
March  11,  "Power  Development  of 
Niagara  Falls"  by  John  L.  Harper; 
April  8,  "Industrial  Electric  Heating" 
by  C.  F.  Hirshfeld;  Feb.  2.3  luncheon, 
"The  Arguments  for  the  St.  Lawrence 
Waterway"  by  C.   P.  Craig. 

The  Topcka  Engineers  Club,  at  its 
annual  meeting  Jan.  .31,  elected  the 
f(dlowing  officers:  President,  M.  W. 
Watson;  first  vice-president,  A.  B. 
Griggs;  second  vice-president,  F.  W. 
Epps;  secretary,  P.J.Carter;  treasurer, 
Roy  Finney. 


Associated   General   Contractors. 

Capt.  W.  J.  Wilson  has  been 
appointed  to  the  newly  created  office 
of  assistant  chief  engineer  in  the  engi- 
neering department,  Port  Commission, 
Seattle,  Wash.  George  F.  Nicholson  is 
chief  engineer. 

Alexander  Murdoch,  chief 
adjuster,  U.  S.  Emergency  Fleet  Cor- 
poration, has  been  appointed  city  engi- 
neer of  Chicago.  He  ranked  first  in 
a  recent  civil  service  examination  for 
the  position  held  for  more  than  a  year 
under  temporary  appointment  by  P.  S. 
Combs.  Mr.  Combs  ranked  second  in 
the    examination.      Mr.    Murdock    was 


The   Detroit   Engineering   Society,  at  graduated  from  the  University  of  Penn- 

its  Feb.   18  meeting,   will  be  addre.«sed  sylvania  in  1882.     His  early  experience 

by   L.   P.  Alford,  on  "The   Engineer  in  includes     tunnel     coi)blruction     on     the 

Industrial  Reconstruction."  Wilkesburre  &   Scranton   R.R.   Co.   and 


320 


ENGINEERING     N E  W  S  - R E C 0 R D 


Vol.  86,  No.  7 


for  the  Strieker  Water  Tunnel  Co., 
Colorado  Springs.  For  three  years  he 
was  assistant  city  engineer  of  Reading, 
Pa.,  and  from  1900  to  1903  was  city 
engineer.  From  1905  to  1918  he  was 
connected  with  surety  companies  and 
bonding  contractors.  In  the  latter  year 
he  became  vice  chairman,  later  chair- 
man of  the  claims  board  of  the  Emer- 
gency Fleet  Corporation. 

C.  B.  Freeman,  recently  chief  engi- 
neer of  the  Walter  S.  Newhall  Co., 
Cleveland,  Ohio,  is  now  actively  inter- 
ested in  the  contracting  firm  of  Lane  & 
Freeman,  incorporated  last  summer  to 
engage  in  the  construction  of  bridges, 
industrial  buildings  and  heavy  concrete 
structures  with  offices  in  St.  Louis  and 
Cleveland. 

Burr  H.  Simpson,  for  several  years 
field  engineer  with  the  Portland  Ce- 
.rnent  Association,  has  resigned  to  be- 
come sales  engineer  with  the  Ken- 
tucky Rock  Asphalt  Co.,  Louisvillei, 
Ky.,  with  headquarters  at  Buckhannon, 
W.  Va. 

R.  F.  McDowell,  of  the  Cleve- 
land division  of  Morris  Knowles,  Inc., 
and  formerly  principal  assistant  engi- 
neer to  R.  Winthrpp  Pratt,  has  been 
appointed  county  engineer  of  Cuyahoga 
County,  Ohio.  He  will  retain  his  posi- 
tion as  division  engineer  in  the  Knowles 
organization,  but  will  give  most  of  his 
time  for  the  next  few  months  to  organ- 
izing the  new  department,  created  to 
design  and  construct  water  and  sewer 
systems  for  Districts  1  and  2,  upon 
which  a  preliminary  report  was  sub- 
mitted by  MacDowell  &  Garvin  in  June, 
1920. 

L  O  Y  E.  S  N  E  A  R  Y,  formerly  princi- 
pal assistant  engineer  of  Davenport, 
la.,  has  been  appointed  city  engineer 
of  East  Moline,  111. 

William  J.  Shea,  formerly 
Major  of  Engineers,  U.  S.  A.,  in  charge 
of  the  procurement,  storage  and  issue 
branch.  Office  of  the  Chief  of  Engi- 
neers, Washington,  D.  C,  received  his 
discharge  Jan.  1  and  has  been  ap- 
pointed construction  engineer.  Depart- 
ment of  Public  Works,  Bureau  of  High- 
ways, Brooklyn,  N.  Y. 

C.  Del  Valle  Zeno  has  re- 
signed his  position  as  manager  and  chief 
engineer  for  Riera,  Toro  &  Von  Twist- 
ern,  New  York,  to  open  a  consulting 
engineering  office  in  Havana.  He  will 
also  establish  a  Ne,\  York  office  in  the 
near  future. 

Major  Clyde  V.  Taylor,  late 
of  the  Corps  of  Engineers,  U.  S.  A., 
who  has  been  with  the  U.  S.  Indian 
Irrigation  Service  for  several  years, 
both  before  and  since  the  war,  has  re- 
signed from  that  service  and  will  be 
associated  with  his  brother,  L.  H.  Taj 
lor,  consulting  engineer,  at  Reno,  Nev. 

Thomas  L.  Wilkinson,  for 
ten  years  in  charge  of  the  operating 
department  of  the  Interniountain  Rail- 
way, Light  &  Power  Co.,  has  retired 
from   that    department    to      esume    his 


consulting  work.  He  will  specialize  in 
the  design  and  construction  of  power 
and  industrial  plants,  investigation, 
operation  and  reports  on  public  utilities, 
appraisals  and  valuations.  His  office 
will  be  in  Denver. 

CoL.  Frederick  Stuart 
Greene,  formerly  New  York  State 
Highway  Commissioner,  announces  that 
he  has  opened  an  office  in  New  York 
City  as  consulting  engineer  on  highway 
construction,  highway  department  or- 
ganization, waterproofing,  pier,  dock 
and  concrete  construction. 

L.  C.  H  ERRI  OK,  of  Norwalk,  Ohio, 
has  been  appointed  State  Highway 
Commissioner  of  Ohio,  to  succeed  A.  R. 
Taylor.  The  new  commissioner  has 
.served  three  terms  as  engineer  of  Hu- 
ron County,  Ohio.  He  has  also  served 
as  city  engineer  of  Norwalk,  assistant 
engineer  of  Mansfield,  and  for  three 
years  as  assistant  engineer  in  the  main- 
tenance of  way  department  of  the  Big 
Four. 

Alfred  J.  Clear  y,  chief  assist- 
ant engineer  of  San  Francisco,  has 
resigned  to  enter  private  practice  as 
consulting  engineer  in  that  city.  He 
has  opened  an  office  in  the  Mills  Build- 
ing and  will  undertake  general  con- 
struction work  with  special  attention 
to  the  hydroelectric  field.  Mr.  Cleary 
entered  the  employ  of  the  city  engi- 
neering department  twelve  years  ago 
as  an  inspector  and  worked  up  through 
various  grades.  During  the  years  in 
which  the  Hetch  Hetchy  project  has 
been  under  construction  Mr.  Cleai'y  has 
been  in  entire  charge  of  that  work, 
reporting  to  M.  M.  O'Shaughnessy,  city 
engineer. 

G.  Lewis  Taylor,  assistant 
chief  engineer  of  the  McClintic-Mar- 
sht.ll  Co.,  Pittsburgh,  Pa.,  has  been 
appointed  chief  engineer  of  that  com- 
pany, succeeding  the  late  Paul  L. 
Wolfel.  Mr.  Taylor  who  held  the  posi- 
tion of  assistant  chief  engineer  for  the 
past  twelve  years,  was  graduated  from 
the  University  of  Pennsylvania  in 
1900.  His  connection  with  the  McClin- 
tic-Marshall  Co.  dates  from  a  period 
shrortly  after  the  inception  of  that 
company,  and  his  experience  includes  a 
prominent  part  in  the  construction  of 
most  of  the  great  bridges  and  other 
structures  erected  by  the  company. 

Nelson  A.  Eckart  has  been 
appointed  chief  assistant  city  engineer 
of  San  Francisco,  succeeding  Mr. 
Cleary.  Mr.  Eckart  has  been  in  the 
employ  of  the  city  engineering  depart- 
ment about  seven  years.  For  some  time 
he.  was  in  charge  of  design  and  con- 
struction on  the  municipal  railway  and 
in  recent  years  has  been  construction 
engineer  on  the  Hetch  Hetchy  project 
with  headquarters  at  Groveland,  Cal. 

Louis  C.  Boone,  of  Rowesville, 
S.  C,  has  been  appointed  engineer  of 
Orangeburg  County,  S.  C. 

T.  Owens  has  been  appointed  city 
engineer  of  Port  Angeles,  Wash. 


Obituary 


Edward  C.  Barnard,  commis- 
sioner of  the  International  Boundary 
Commission,  which  is  engaged  in  defin- 
ing and  marking  the  boundary  between 
the  United  States  and  Canada,  except 
on  the  Great  Lakes  and  the  St.  Law- 
rence River,  died  in  Washington,  Feb. 
6.  He  was  born  in  New  York  City, 
1863,  and  was  graduated  from  Colum- 
bia University  School  of  Mines  in  1884. 
In  that  year  he  joined  the  U.  S.  Geo- 


EDWARD  C.   BARNARD 

logical  Survey  as  topographer  and 
geographer  and  since  1887  has  had  in- 
dependent charge  of  this  work.  He 
took  a  prominent  part  in  the  map  mak- 
ing work  of  the  survey  and  mapped 
sections  of  Virginia,  Tennessee,  Ken- 
tucky, New  York,  Washington,  Mon- 
tana, Oregon  and  California,  also  sec- 
tions of  Alaska.  In  1901  he  was  de- 
tailed by  the  Secretary  of  the  Interior 
to  examine  and  make  report  on  the 
Northwest  Boundary  line  between  the 
United  States  and  Canada  and,  in  1915, 
he  was  appointed  commissioner  to  rep- 
resent the  United  States  in  t.;e  estab- 
lishment of  the  boundary  with  Canada. 

James  F.  Fisher,  former  engi- 
neer of  Williamsport,  Pa.,  died  Feb.  5 
at  Muncie,  Ind.  He  was  born  at  Wapa- 
koneta,  Ohio,  in  1866  and  was  a  gradu- 
ate from  Ohio  State  University.  He 
served  as  city  engineer  of  Williamsport 
from  1903' to  1909.  At  the  time  of  his 
death  he  was  practising  in  Indiana. 

Frederick  W.  Shepperd, 
founder  and  foi*  thirty-three  years  pro- 
prietor of  the  journal  that  subsequently 
was  named  Fire  and  Water  Engineer- 
ing, died  at  his  home  in  Brooklyn,  N.  Y., 
Feb.  8.  For  a  brief  period  in  1886  Mr. 
Shepperd  was  employed  on  the  busi- 
ness staff  of  Engineering  Neics. 
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Seattle  Announces  20  Per  Cent 
Wage  Cut 

After  various  conferences  between 
the  executive  committee  of  the  Seattle 
Master  Builders  Association  and  repre- 
sentatives of  the  employees,  an  agree- 
ment has  been  reached  whereby  the 
wages  of  all  men  employed  in  building- 
trades  have  been  decreased  20  per  cent. 
a  new  wage  scale  becoming  effective 
Feb.  1.  The  reduction  furnishes  the 
basis  of  the  minimum  wage  for  1921, 
the  contractors  being  pledged  not  to 
ivduce  wages  further  this  year.  The 
reduction  has  been  made  in  the  hope 
of   stimulating  building  consti-uction. 


Railway  Labor  Board   Opposes 
Wage  Cuts 

In  a  decision  rendered  in  Chicago. 
Feb.  10.  the  Railway  Labor  Board,  de- 
nied the  plea  of  the  carriers  for  im- 
mediate abrogation  of  national  work- 
ing agreements  and  for  setting  aside 
of  basic  wage  rates  for  common  labor, 
substituting  prevailing  local  rates  of 
wages.  Following  the  decision  the 
executives  announced  that  the  roads 
v.ould  now  proceed  individually  to  re- 
quest conferences  with  unskilled  em- 
ployees on  wage  reductions  to  bring 
the  cases  before  the  Labor  Board  in 
the  form  of  definite  controversies  be- 
tween men  and  management. 

The  Railway  Labor  Board,  in  its  de- 
cision, took  the  position  that  it  could 
not  render  a  decision  abrogating  ex- 
isting contracts,  although  made  dur- 
ing the  period  of  federal  control,  with- 
out further  hearings  of  the  case.  As 
to  the  financial  dilemma  of  the  rail- 
roads the  chairman  of  the  Labor  Board 
■  lerlared  this  to  be  within  the  jurisdic- 
ti'.n   of  the  Interstate  Commerce  Com- 


Wi.sconsin  Proposes  Law  Provid- 
ing Unemployment  Insurance 

.A  bill  to  compel  employers  to  pay  an 
'  -orance  benefit  to  their  woikers.  when 
iiiployed.  has  been  introduced  into 
Wisconsin  Legislature  by  Prof, 
•ionn  R.  Commons  of  the  department  of 
economics  of  the  University  of  Wis- 
consin. The  proposed  bill  would  re- 
quire employers  to  form  mutual  insur- 
•nce  companies  and  pay  benefits  to  the 
workers  they  discharged  at  the  rate  of 
$1.50  per  day  for  adults  and  7.5  cents 
•  day  for  boys  and  girls  between  the 
•g«s  of  sixteen  and  eighteen  years. 

Benefits  would  be  obtainable  by  em- 
ployees provided  they  had  worked  at 
l«Mt  twenty-six  weeks,  on  the  basis  )f 
one  week's  benefit  for  every  four  em- 
f''"ved.  Workers  idle  as  a  result  of 
'■"'?  or  lockouts  would  not  be  entitled 

■'•nefits.  nor  would  farm  labor.  The 
snthor  of  the  bill  as.serts  that  the  fear 
"t  nncniployment  is  the  greatest  de- 
terrent to  the  amicable  adjustment  of 
industrial  relations.  He  also  aaserts 
that  .such  a  bill  would  have  the  effect 
■rf  making  employment  continuous  in 
■By  industry,  the  employer  avoiding 
*l«ek  tir  c     through   fear  of  penalties. 


Prevailing  Rate  of  Wages  Ordi- 
nance Repealed  at  St.  Louis 

After  a  half  year  of  contention  at  St. 
Louis,  Mo.,  over  payment  of  the  "pre- 
vailing rate  of  wages"  on  all  city  work, 
the  board  of  aldermen  has  repealed  its 
ordinance  on  the  subject,  generally 
known  as  Board  Bill  No.  28.  that  has 
held  up  city  construction  work  for  some 
months  past.  The  ordinance  was 
passed  in  June,  1920,  and  provided, 
among  other  things,  that  on  all  work 
done  by  the  city  of  St.  Louis,  either 
through  direct  forces  or  by  contract, 
there  should  be  paid  the  prevailing  rate 
of  wages,  which  was  the  rate  estab- 
lished by  the  city  in  its  own  mainte- 
nance operations,  and  which  had  been 
uniform  with  the  trade-union  scale  for 
similar  services. 

After  the  passage  of  the  bill  the  city 
of  St.  Louis  in  advertising  bids  on 
several  contracts  discovered  that  in 
each  instance  the  contractors  failed  to 
bid.  inasmuch  as  they  would  be  forced 
to  pay  a  fixed  rate  which  was  slightly 
in  excess  of  the  open  market.  The  situ- 
ation was  taken  in  hand  by  the  board 
of  public  service  in  November,  1920, 
which  body  recommended  the  repeal  of 
the  labor  ordinance  to  the  board  of 
aldermen,  indicating  that  it  would  be 
impossible  for  the  city  to  secure  bids 
on  either  sewerage  or  paving  jobs  to  be 
paid  for  by  special  tax  as  long  as  the 
ordinance  remained  in  effect. 

After  various  conferences  in  whicn 
both  the  general  contractors  and  the 
labor  unions  took  active  part,  the  ordi- 
nance was  repealed.  Repeal  becomes 
effective  in  March. 


Wanaque  Contract  Review 
Refused 

A  writ  of  certiorari  to  review  an 
award  by  the  North  Jersey  District 
Water  Supply  Board  for  a  dam  on  the 
Wanaque  watershed  to  W.  H.  Gahagan, 
Inc.,  of  Brooklyn,  has  been  denied  by 
Justice  Gummere  of  the  Supreme  Court 
of  New  Jersey.  The  application  for  a 
writ  was  made  in  the  name  of  the  Rol- 
lin  Construction  Corp.,  New  York,  an 
unsuccessful  bidder,  and  Andrew  H. 
Scott,  a  taxpayer. 

The  argument  for  the  application  of 
a  writ  was  based  upon  the  contention 
that  the  advertisement  contained  the 
words  "to  the  lowest,  best  qualified 
bidder,"  whereas  the  law  requires  the 
wording  to  be  "to  the  lowest  responsible 
bidder."  The  Rollin  people  contended 
that  the  manner  in  which  the  advertise- 
ment was  prepared  gave  too  much  au- 
thority to  the  commission  to  determine 
the  comparative  competence  of  bidder:. 

The  Rollin  Construction  Corp.  sub- 
mitted the  lowest  bid,  being  approxi- 
mately $8,000  below  the  engineer's  esti-- 
mate  and  the  bid  of  the  successful  con- 
tractor. .A.s  explained  in  Eiiffineeritiy 
Nev'H-Record,  Nov.  18.  p.  1013.  the  suc- 
cessful bidder.  W.  H.  Gahagan,  Inc.. 
bid  on  a  cost-plus  basis,  whereas  the 
Rollin  corporation  bid  on  n  .itraight 
unit-price  V>a»is. 


Cement  Production  100,000.000 
Barrels  in  1920 

According  to  estimates  prepared 
under  the  supervision  of  Ernest  S. 
Burchard  of  the  United  States  Geolog- 
ical Survey,  the  production  of  portland 
cement  within  the  United  States  in  the 
year  1920  amounted  to  100,302,000  bbl. 
and  the  shipments  to  96,,329,000  bbl. 
Compared  with  1919  this  figure  repre- 
sents an  increase  of  24  per  cent  in 
production  and  13  per  cent  in  ship- 
ment. The  average  factory  price  in 
bulk  at  the  mills  for  the  whole  country 
was  $2.01  a  barrel  in  1920  as  compared 
with  $1.71  in  1919,  an  increase  of  17.5 
per  cent.  The  statistics  compiled  by 
Ml-.  Burchard  include  reports  from 
practically  every  manufacturer  of  port- 
land  cement  and  are  based  upon  records 
for  the  first  eleven  months,  plus  esti- 
mates  for   December. 


Marine  Equipment  Manufacturers 
Organize 

Representatives  of  forty-five  marine 
equipment  manufacturers  recently  met 
in  New  York  City  to  form  the  Marine 
Equipment  Manufacturers  Association, 
an  organization  designed  to  promote 
good  will  between  those  who  buy  and 
those  who  sell  marine  equipment  and 
supplies;  to  promote  and  supervise  ex- 
hibits; and  to  co-operate  with  other 
associations  in  the  marine  field  to  the 
end  that  their  efforts  in  the  advance- 
ment of  the  designing,  building  and  op- 
eration of  ships  shall  be  most  produc- 
tive. It  is  planned  to  have  the  manu- 
facturers association  closely  resemble 
the  Railway  Supply  Manufacturers  As- 
sociation, serving  the  marine  field  as 
does  the  latter  organization  serve  the 
steam  railway  field.  The  temporary 
officers  of  the  new  association  are:  Act- 
ing president,  Edward  A.  Simmons, 
Marine  Engineering,  and  acting  secre- 
tary, K.  L.  .\mes,  Jr..  .American  Steel 
Foundries. 

.Vlpha  and  Cement  Securities 
Plan  Consolidation 

.A  committee  composed  of  the  large 
stockholders  of  the  .Alpha  Portland 
Cement  Co..  Easton.  Pa.,  and  the 
Cement  Securities  Co.,  Denver.  Colo., 
have  prepared  a  plan  for  the  consolida- 
tion or  merger  of  these  two  companies, 
and  have  recommended  its  adoption  to 
the  other  stockholders  of  the  two  com- 
panies. The  .Alpha  Portland  Cement 
Co.  has  cement  mills  in  New  York, 
New  Jersey,  Pennsylvania,  West  Vir- 
ginia, Ohio.  Michigan  and  Illinois,  with 
executive  offices  at  Easton,  Pa.,  and 
Chicago,  111.  The  Cement  Securities 
Co.  controls  mills  operating  in  Colorado- 
Utah,  Montana,  Nebraska  and  Okla- 
homa. 

If  the  stockholders  of  the  two  com- 
panies approve  the  plan  of  consolida- 
tion, the  new  company  will  be  one  of  the 
largest  manufacturers  of  portland 
cement  in  the  United  States,  having  an 
annual  capacity  well  in  excess  of 
12.000,000  bhi, 
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To  Bid  on  Pennsylvania  Roads 

Penn5y!var.:a  will  receive  bids  Feb. 
IS  on  104  miles  of  highways,  mostlv  of 
reinforced  cononjte.  This  mileage  is 
divided   among    twenty-one    projects. 

Ohio  to  L«t  Road  Contracts 

Hishway  and  bridge  improvement 
contracts  invohnng  estimated  construc- 
tion costs  of  close  to  SI. 500.000  are 
announced  by  L.  C.  Herrick.  State 
Commisssioner  of  Highways  of  Ohio. 
Bids  wiU  be  opened  Feb.  25  at  Colum- 
bus. There  are  nine  federal-aid  proj- 
ects and  seven  other  sections  of  higfa- 
wav  on  the  program.  Among  the  types 
of  surfacing  called  for  are  bituminous 
macadam,  waterbound  macadam,  bita- 
lithic.  brick,  plain  and  reinforced  con- 
cre:e  and  Kentucky  reck  asphalt. 

Nominating  Committee  of  Build- 
ing Congress  Named 

The  nomination  committeie  of  the 
New  York  section  of  the  National  Con- 
gress of  the  Building  and  Construction 
Industry,  provided  for  in  a  resolution 
passed  at  the  recent  preliminary  organ- 
ization of  the  New  York  section,  as 
noted  in  Etigmeering  Sens-Record,  Feb. 
3.  p.  2-39.  has  been  named  by  the  chair- 
man. The  members  of  the  nominating 
committee,  whose  duties  will  include  the 
selection  of  an  organizing  committee  to 
perfect  the  New  York  district  organiza- 
tion, making  it  a  permanent  body,  is 
composed  of  the  following:  Electus  D. 
Litchfield,  architect:  F.  M.  Feiker.  man- 
aging editor  McGraw-HUl  publications; 
Ronald  Taylor,  sub  contractor;  John 
Lowry.  Jr..  general  contractor;  -An- 
drew J.  Post,  steel  contractor,  and 
Alexander  M.  Bins,  investing  builder. 

New  England  Road  Builders 
Form  Organization 

At  a  meeting  of  Massachusetts  high- 
way contractors  in  Boston  Jan.  18  a 
permanent  organization,  under  the 
name  of  the  New  England  Road  Build- 
ers' Association,  was  formed.  The  ob- 
jects of  the  organization  are  to  pro- 
tect and  promote  the  interests  of  high- 
way contractors  and  to  establish  better 
relations   with   public   officials. 

The  officers  of  the  association  are: 
Ransom  Rowe.  president;  John  F.  Cole- 
man, vice-president:  Joseph  A.  Toma- 
sello,  treasurer,  and  Frederick  Hoitt. 
secretary.  


Relief  for  Contractors  Operating 
Under  Supervising  Architect 
Contractors  who  failed  to  submit 
their  claims  in  time  to  take  advantage 
of  the  act  of  Aug.  25,  1919.  relieving 
them  from  losses  caused  by  war  condi- 
tions practically  have  been  assured  of 
reimbursement  by  the  action  of  the 
House  committee  on  public  buildings 
and  grounds  in  recently  reporting 
favorable  legislation  to  that  effect  The 
legislation  applies  only  to  those  con- 
tractors who  are  engaged  in  the  con- 
struction of  post  offices  and  other  build- 
ings under  the  supervising  architect. 


Foreign  Building  Materials 
Appear  in  Local  Markets 
Persons  repi«senting  themselves  as 
European  brick  manufacturers'  repre- 
sentatives have  been  in  the  New  York 
market  offering  foreign  made  brick  in 
competition  with  American  made  prod- 
ucts at  a  delivered  «dock>  price  below 
that  of  domestic  brick  at  wholesale 
Belgian  steel  and  glass  have  also  been 
offered  at  prices  which  are  considerably 
below  the  levels  governing  domestic 
products  of  this  sort.  The  latest  and 
what  is  considered  by  the  Dow  service 
daily  building  reports  as  the  most  ag- 
gressive foreign  building  material  sales 
drive,  is  that  centered  around  German 
cement.  Norwegian  lumber  has  also 
been  offered  in  competition  with  Doug- 
las fir  from  the  Pacific  Coast-  Ship- 
ping interests  have  found  it  more  or 
less  convenient  to  return  from  Euro- 
pean ports  with  such  cargoes  as  build- 
ing materials,  inasmuch  as  the  falling 
rates  of  exchange  have  made  it  rather 
difficult  for  bottoms  to  return  with  any- 
thing in  their  holds  but  sand  and 
gravel. 

Knight  Law  Held  Unconstitu- 
tional 

A  decision  handed  down  Feb.  2  by  the 
Court  of  Claims  of  New  Y"ork  declares 
unconstitutional  the  Knight  law,  de- 
signed to  reimburse  those  highway  con- 
tractors who  incurred  losses  because  of 
the  increased  cost  of  labor  and  material 
during  the  war.  Claims  which  were 
filed  with  the  Court  of  Claims  under 
the  provisions  of  the  act  totaled  almost 
S5.000.000.  The  law  was  passed  in  1919 
when  $3,000,000  was  appropriated  to 
meet  these  claims.  Last  year  an  addi- 
tional S4.000.000  was  appropriated.  The 
prevailing  opinions,  written  by  Judges 
Moreschauser  and  Ackerman.  were 
handed  down  in  the  case  of  the  Dale 
Engineering  Co..  which  sought  to  re- 
cover S27.405.  In  holding  the  act  un- 
constitutional the  Court  of  Claims  de- 
clares that  it  is  imperfect  in  that  it 
allowed  extra  compensation  to  a  con- 
tractor and  further  violates  the  consti- 
tution in  that  it  audits  and  allows  pri- 
vate claims  against  the  state. 

Employers  Commend  Efficiency  of 

Journeymen  Bricklayers 
Belie%-ing  that  injustice  had  been 
done  the  journeymen  bricklayers  in  the 
frequent  publication  of  articles  calling 
attention  to  the  general  inefficency  of 
labor  the  Mason  Contractors  Associa- 
tion of  the  United  States  and  Canada, 
in  its  recent  annual  convention  in  De- 
troit, came  to  the  defense  of  the  brick- 
layers. In  resolutions  passed  at  the 
convention  the  mason  contractors  ex- 
pressed the  con\-iction  that,  except  in 
isolated  cases,  journeymen  bricklayers 
were  now  producing  an  amount  of  work 
that  compares  favorably  with  that  of 
pre-war  years,  and  that  they  were  co- 
operating -with  the  mason  contractors 
in  endeavoring  to  give  the  public  the 
best  of  service. 


Contracts  .\warded  on  r,7  Per 
Cent  of  Permits  Issued 

According  to  an  investigation  made 
by  the  Southern  Pine  Association  per- 
mits  were   issued   during   1920   for   all  ' 
classes  of  buildings  for  a  total  value  of  k  I 
$4,527,245,933,  whereas  actual  construe-  1 
tion     was     undertaken     upon     permits   If 
granted  amounting  to  only  S2,564.5S2.- 
000.     Of   the   contracts   awarded    upon 
these  permits  during  1920.  22  per  cent 
was  for  residence  construction. 

Southern  Lumber  Exporters  Ask 
Standard  Contract  Form 
In  order  to  avoid  the  further  cancel- 
lation of  export  contracts  which   have 
caused   serious   losses   to   Southern   ex- 
porters  since  the  war.  a  conunittee  of 
the  Southern   Lumber   Export  Associa- 
tion   has    been    appointed    to    draft    a 
standard  form  of  contract.     The  form 
of  contract,  which  it  is  hoped  wiU  i:- 
prove  the  lumber  export  business  f r>^ 
New  Orleans  to  the  West  Indies,  is  ; 
be   submitted   to   American   and   Cuban 
lawyers  and  bankers,  after  which  it  is 
to  be  returned  to  the  exporters  for  final 
approval.    

Indictment  Returned  .Xgainst 

Cut  Stone  Contractors 
The  extraordinary  grand  jury  of  New 
York  County  considering  the  criminal 
evidence  growing  out  of  the  Lockwood 
committee's  investigation  of  the  build- 
ing industiy  in  New  York  City  on  Jan. 
25  handed  down  a  blanket  indictment 
invohing  certain  members  of  the  Bronx 
Cut  Stone  Contractors  .Association.  The 
accused  are  charged  with  violation  of 
the  Donnelley  anti-trust  laws. 


Roller  Company  Cited  for 
Unfair  Competition 
Upon  application  for  the  issuance  of 
a  complaint  the  Federal  Trade  Com- 
mission has  cited  the  Buffalo  Spring- 
field Roller  Co..  Springfield.  Ohio,  in 
complaint  of  unfair  competition  in  the 
sale  of  road  building  machinery  in  in- 
tei-state  commerce.  Public  officials  and 
employees  of  customers,  it  is  set  out  in 
the  complaint,  are  given  gratuities  by 
this  company  to  influence  the  purchasf 
of  its  machinery  and  expenses  of  in- 
spection trips  are  paid. 

Settlement   Made  in   Newark 
Building   Trade   Dispute 

Building  operations  in  Essex  County, 
N.  J.,  halted  two  weeks  ago  when  the 
lockout  of  8.000  building  trades  employ- 
ees occurred  because  of  their  support 
of  journeymen  painters  in  resisting  a 
reduction  in  wages  from  S9  to  $8  a  day, 
were  resumed  Feb.  4.  The  agreement, 
which  resulted  in  all  building  trades 
operators  returning  to  work,  is  that 
the  painters  will  receive  S9  a  day  until 
Feb.  12.  when  a  new  agreement  fixing 
$8  a  dav  until  April,  1922,  v^-ill  be 
signed.  The  other  trades  resumed 
work  at  the  same  wage  they  received 
before  the  lockout. 
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A  New  Way  to  Build  Stadiums 

REMARKABLE  CONFIDENCE  in  the  stabilih-  of 
^  a  fill  placed  hydrauHcall.v  behind  .sheerhoards  was 
displayed  in  the  construction  of  the  Seattle  Stadium, 
described  on  another  page.  In  the  largest  cf  the  filled 
stadiums,  the  Yale  Bowl,  the  en.trineers  would  not  venture 
a  concrete  structure  of  any  sort  on  the  new  fill,  but  at 
Seattle  the  concrete  stepped  seats  were  not  only  placed 
directly  on  the  earth  but  were  put  there  immediately 
after  the  fill  itself  was  placed;  as  soon,  in  fact,  as  the 
sheerboard  stakes  couid  be  removed  and  the  concrete 
placing  machinery  moved  along.  So  far  there  has  been 
no  sign  of  any  movement  in  the  fill  or  crack  in  the 
concrete  which  would  indicate  an  early  settlement  in  the 
fill.  If  stability  is  assured,  as  it  appears  to  be,  the 
method  offers  many  attractive  features  for  stadium 
building,  an  activity  which  seems  now  to  be  reviving 
after  some  years  of  desuetude.  The  detail  which  is  most 
essential  to  this  process  of  filling,  that  is  the  stepped 
sheerboards,  is  made  a  part  of  the  stadium  structure, 
whereas  in  dams  and  regrades,  where  the  method  has 
been  heretofore  used,  these  steps  have  to  be  cut  down  or 
covered  up.  The  step  structure  being  automatically 
formed,  as  it  were,  the  production  of  the  concrete  seats 
and  the  steps  themselves  becomes  simple  and  cheap.  At 
Seattle  speed  requirements  were  so  great  that  cost 
records  are  not  very  informing  but  the  simplicity  of 
the  method,  the  apparent  stability  of  the  concrete  cov- 
ering of  the  fill  Con  which  a  year  from  now  we  will  have 
better  evidence)  and  the  construction  speed  possible 
demonstrate  that  where  proper  material  and  topography 
are  available  the  process  is  worth  considering. 

Motor  Vehicle  Registration 

FOR  HIGHWAY  ENGINEERS  the  American  Auto- 
mobile Association's  figures  on  the  registration  of 
motor  vehicles  in  the  United  States  in  1920  (see  p. 
330)  furnish  a  definite,  and  therefore  an  exceedingly 
valuable,  inde.x  of  the  growth  of  traffic  during  the  past 
year.  They  supply,  also,  a  basis  of  forecasting,  by  com- 
parison with  statistics  of  former  years,  the  magnitude 
of  the  problem  which  road  builders  face  if  the  rate 
of  increase  in  the  number  of  passenger  and  commer- 
cial cars  is  to  continue  in  the  future  a.s  it  has  in  the 
past.  The  total  of  9,180,316  automobiles  and  truck.s 
using  the  public  highways  during  1920  represents  a 
record  gain  of  2,ll'l,870,  or  about  30  per  cent  in  a 
iingle  year,  giving  the  United  States  one  motor  vehicle 
for  ever.v  11  persons.  These  facts  are  of  immediate 
concern  to  state  and  county  highway  organizations. 
One  ver>'  important  indication  of  the  statistics  is  the 
rapid  inrrea.se  in  the  commercial  vehicle  registration. 
Last  year  the  total  number  of  trucks  was  945,826,  as 
compared  with  750,000  reported  for  1919  by  the  National 
Automobile  Chamber  of  Commerce.  Thjs  means,  of 
course,  a  greatly  increased  tonnage  over  previous  vears 


and  consequently  that  the  roads  are  being  called  on  to 
perform  a  heavier  duty.  The  statistics  serve  to  em- 
phasize the  importance  of  the  traffic  problem  and  the 
obligation  of  keeping  pace  with  reasonable  demands. 
Another  clear  inference  from  the  statistics  is  the  need 
in  every  state  for  legislation  which,  without  unreason- 
ably impeding  the  development  of  motor  vehicles,  will 
place  restrictions  on  weights,  sizes  and  speeds  so  that 
a  comparatively  few  enormously  heavy  trucks  may  not 
destroy  a  capital  investment  running  into  millions  of 
dollars. 

F.  A.  E.  S.  Under  Way 

NOT  merely  because  the  federation  at  its  Syracuse 
meeting  last  week  elected  its  secretary,  is  one 
prompted  to  say  that  the  Federated  American  Engi- 
neering Societies  is  now  under  way.  The  election,  it  is 
true,  was  the  concluding  part  of  the  organization  work. 
That  which  gave  at  Syracuse  a  stronger  sense  of  sub- 
stantial progress  was  the  virility  of  the  council  meeting. 
There  was  a  definiteness  of  purpose,  a  clearness  of  con- 
ception and  a  determination  that  left  little  doubt  in 
the  minds  of  those  present  that  the  handling  of  the 
organization  will  be  such  as  to  secure  widespread  ap- 
proval. Necessarily  its  policies  are  largely  unformed, 
its  work  has  hardly  been  begun,  but  so  far  as  the  signs 
in  a  budding  organization  are  indicative  they  are  de- 
cidedly hopeful. 

Local  Society  Strengthening 

ONE  of  the  outstanding  features  of  the  Syracuse 
meeting  was  the  strong  emphasis  repeatedly  placed 
upon  the  need  for  decentralizing  the  engineering  organi- 
zations of  the  country  and  of  building  up.  not  half  a 
dozen  strong  centralized  orgatiizations,  but  rather  many 
strong  local  bodies.  This  crystallizing  sentiment  will, 
we  know,  be  received  with  hearty  approval  in  the  pro- 
fession. It  will  secure  especially  strong  endorsement 
among  the  civil  engineers,  for  much  of  the  recent  con- 
troversy in  their  national  organization  has  centered 
about  the  efforts  of  those  who  believe  that  the  greatest 
future  of  the  society  lies  in  making  it  strong  in  every 
part  of  the  rountrj-.  Moreover,  those  who  successfully 
fought  the  entrance  of  the  civil  engineers  into  the  fed- 
eration maintained  stoutly  that  the  influence  which  the 
engineering  profession  needs  with  the  public  is  to  be 
exercised  chiefly  through  local  and  state  action.  In 
fact,  in  the  course  of  the  discussions  there  was  strong 
endorsement  of  the  idea  of  local  and  stale  councils 
which  would  handle  all  hut  a  very  few  problems.  The.se 
few,  being  of  national  scope,  would  pass  to  a  central 
body,  which,  having  but  limited  functions,  could  be  run 
at  small  expense,  thus  avoiding  the  building  up  of  a 
large  overhead  organization  which,  as  the  opponents 
contended,  would  he  going  into  the  highways  and  by- 
ways to  find  work  for  itself.  The  decentralizing  policy 
is  an  entirely  sound  one  and  it  is  gratifying  to  find 
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in  the  early  meetings  of  the  federation's  council  a  strong 
sentiment  directed  toward  such  a  functioning  as  will 
enable  the  federation  to  be  of  chief  service  by  building 
up  and  strengthening  local  societies  in  every  part  of 
the  country.  Incidentally,  we  feel  that  if  this  policy  be 
followed  it  will  be  a  sti'ong  factor  in  the  early  concilia- 
tion of  the  civil  engineers  toward  the  federation  move- 
ment. 

Grouping  Railroad  Systems     • 

PERMISSIVE  consolidation  of  existing  railroad  com- 
panies into  a  limited  number  of  large  competitive 
systems  is  one  of  the  functions  of  the  Interstate 
Commerce  Commission  under  the  Transportation  Act. 
The  subject  has  attracted  much  attention  in  financial 
circles  during  the  past  few  months  and  rumors  have 
been  rife.  Moreover,  it  is  a  matter  that  concerns 
engineers  in  the  light  of  possibilities  for  improved  ter- 
minal arrangements  through  unified  operation.  There- 
fore, the  difficulties  being  encountered  in  England 
during  preliminary  negotiations  for  grouping  the  rail- 
roads into  a  few  large  systems  are  of  more  than  passing 
interest.  As  noted  elsewhere  in  this  issue,  the  principal 
of  grouping  has  been  accepted  by  the  British  companies, 
but  there  is  strenuous  objection  to  some  of  the  meas- 
ures for  refinancing  and  compulsory  consolidation.  At 
the  same  time  it  is  intimated  that  grouping  of  some 
kind  will  actually  be  effected  in  1924,  three  years  after 
the  companies  will  have  passed  from  government  opera- 
tion. Although  conjecture  as  to  consolidations  here  has 
been  a'  popular  pastime  for  some  months,  the  indica- 
tions are  that  some  time  will  be  required  actually  to 
carry  them  out.  In  the  meantime  we  may  well  profit 
by  England's  experiences. 

The  Concrete  Institute 

AT  its  very  successful  meeting  at  Chicago  last  week 
^  the  American  Concrete  Institute  justified  its  exist- 
ence. There  were  gathered  there  a  number  of  men  from 
each  of  the  groups  whose  joint  knowledge  and  experi- 
ence are  needed  to  make  a  success  of  any  concrete  job — 
the  research  man  who  studies  behavior  and  properties, 
the  engineer  who  designs  and  superintends  the  struc- 
ture, the  ccntractcr  who  builds  it  and  the  material  man 
who  furnishes  the  elements  out  of  which  it  is  formed. 
It  is  the  peculiar  function  of  the  institute  at  its  annual 
meeting  and  in  its  committees  to  bring  these  men  to- 
gether in  cordial  co-operation  and  with  mutual  under- 
standing, and  this  function  is  no  part  of  any  other 
society.  Each  one  of  the  groups  has  its  own  organi- 
zation and  some  of  the  national  societies  include  two 
or  three,  but  nowhere  else  may  be  expected  a  conjunction 
of  all  those  concerned  with  concrete  work.  The  proper 
development  of  concrete  needs  just  this  co-operation.  In 
spite  of  its  extensive  use  it  is  a  strange  material  whose 
properties  are  none  too  well  known  and  whose  peculiar- 
ities are  none  too  widely  appreciated.  Individual  work 
and  study  of  the  material  itself  and  the  structures  into 
which  it  goes  are  good  and  necessary,  but  the  experi- 
mentation and  the  theory  and  the  practice  of  its  use 
are  so  closely  interwoven  that  it  is  only  when  they  are 
studied  together  that  the  most  useful  results  may  be 
expected.  The  institute  is  doing  a  unique  and  necessary 
work  for  one  of  the  two  foremost  building  materials 
and  in  so  doing  it  deserves  the  aid  and  co-operation  of 
every  one  interested  in  that  material. 


Road  Builders'  Convention 

THE  American  Road  Builders'  convention  at  Chicago 
week  before  last  was  a  gratifying  success.  Com- 
pared with  the  convention  a  year  ago  at  Louisville  it 
exhibited  a  marked  revival  in  interest  and  attendance. 
This  result  has  required  hard  work.  Continued  effort 
must  be  made  by  the  association's  leaders  if  the  gain 
made  in  1920  is  to  be  retained  during  1921.  They 
should  have  more  help  from  highway  engineers.  The 
attendance  and  active  participation  of  a  greater  number 
of  men  prominent  in  planning  and  directing  highway 
development  is  needed.  At  Chicago  few  of  the  leading 
state  highway  officials  were  present.  In  absenting  them- 
selves these  men  missed  the  only  opportunity  which  they 
have  in  public  convention  of  carrying  educational  work 
to  contractors,  manufacturers  of  equipment  and  ma- 
terials producers.  Incidentally,  they  neglected  an  op- 
portunity for  acquiring  information  furnished  by  a 
notable  exhibition  of  road-building  machinery  and  ma- 
terials. For  years  there  was  much  strongly  expressed 
dissatisfaction  with  the  association.  Nevertheless,  de- 
spite its  loose  management  and  lack  of  virility,  the 
association  has  remained  the  only  agency  in  the  field  to 
bring  together  the  various  related  highway  interests. 
That  being  the  case  its  convention  deserves  larger  sup- 
port, to  the  end  that  it  may  grow  into  a  body  that  will 
fully  and  satisfactorily  co-ordinate  all  the  agencies  per- 
tinent to  the  design,  building  and  maintenance  of  good 
reads. 

The  Engineer — Key  Man  of  Industry 

FAVORABLE  COMMENT  was  made  in  these  columns 
recently  on  the  reception  accorded  to  an  economic 
paper  presented  by  Francis  H.  Sisson  before  the  annual 
meeting  of  the  American  Society  of  Civil  Engineers. 
An  equally  enthusiastic  reception  will  be  given,  we  are 
sure,  to  the  paper  in  this  issue  by  Herbert  Hoover. 
The  other  address  was  to  an  extent  a  detached  presenta- 
tion, that  is  to  say,  it  gave  a  picture  of  the  effect  of  the 
economic  situation  on  the  individual.  Mr.  Hoover's 
angle  is  exceedingly  direct.  He  fits  the  engineer  into 
the  picture,  and  shows  him  how  and  why  he  is  in 
a  position  to  improve  the  whole  economic  functioning 
of  the  nation.  Seldom  has  the  engineer's  place  in  the 
economic  structure  been  delineated  in  such  strong  lines, 
seldom  has  the  vision  been  broader. 

In  the  very  introduction  Mr.  Hoover  sets  forth  the 
reason  for  the  engineer's  strategic  position  and  the 
platform  on  which  his  public  work  is  to  be  done.  Engi- 
neers penetrate  "every  industrial  avenue  and  thus 
possess  a  unique  understanding  of  our  many  intricate 
economic  problems  and  an  influence  in  their  solution 
not  equalled  by  any  other  part  of  the  community. 
Wanting  nothing  from  the  public,  either  individually 
or  as  a  group,  they  are  indeed  in  a  position  of  disin- 
terested service." 

Follo'iving  those  statements  comes  the  thesis  of  the 
industrial  survey,  the  first  great  public  work  of  the 
Federated  American  Engineering  Societies,  "to  visualize 
the  nation  as  a  single  industrial  orgamsni." 

The  survey  is  just  beginning.  It  is  a  big  and  a  diffi- 
cult task.  It  will  take  the  best  brains  of  the  profes- 
sion to  pull  out  of  the  data  gathered  a  plan  or 
suggestions  that  are  so  patently  workable  that  they  will 
appeal  to  employers  and  employees  and  so  eventuate 
with  reasonable  speed  in  practical  results.  But  Mr. 
Hoover  has  never  been  known  to  terminate  his  efforts  in 
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theorizing.  He  is  above  all  a  man  of  action.  Despite 
the  largeness  of  the  task,  therefore,  his  leadership  is 
a  guarantee  that  there  will  be  fruitful  results. 

Such  a  task  well  carried  through  would  do  much  to 
crystallize  in  the  public  mind  the  place  that  the  engi- 
neer occupies  in  the  industrial  structure.  We  know 
that  that  structure  is  built  on  the  engineer  and  his 
works,  but  we  have  never  made  our  position  so  dramatic 
that  the  public  has  caught  the  fullness  of  the  idea.  That 
is  what  the  federation's  work  promises  to  do. 


A  Construction  "Get-Together" 
at  Philadelphia 

PARTICIPANTS  in  the  conference  of  all  the  elements 
in  the  construction  industry,  held  last  week  in 
Philadelphia,  and  whose  deliberations  are  recorded  in 
the  news  section  of  this  issue,  not  only  had  the 
advantage  of  getting  the  other  fellow's  point  of  view, 
but  unanimously  subscribed  to  a  program  which,  if 
vigorously  followed,  should  revive  and  stabilize  con- 
struction work  and  re-establish  the  public  confidence  in 
the  construction  situation.  The  conference  was  spon- 
sored by  the  industrial  relations  committee  of  the 
Philadelphia  Chamber  of  Commerce,  and  to  it  were 
invited  and  did  come,  bankers,  materials  manufacturers 
and  employees  and  employers  in  every  skilled  building 
trade. 

Every  element  in  the  industrj^  was  given  the  oppor- 
tunity of  explaining  its  particular  situation.  Each  was 
the  target  of  criticism  from  other  elements:  The 
banker  on  account  of  the  difficulty  and  expense  of  financ- 
ing house  construction ;  the  materials  manufacturer,  for 
excessive  ccsts;  the  employer,  for  an  unintelligent  labor 
problem;  the  laboi-er,  on  account  of  inefficiency  and 
high  wages.  But  every  man  carried  away  an  under- 
standing of  the  other  fellow's  position  and  a  realiza- 
tion that  only  through  co-operative  effort  to  "cut  the 
corners"  in  construction  costs,  could  the  present  stagna- 
tion be  overcome. 

The  conclusions  reached  by  the  conference  were: 
That  neither  building  materials  nor  wages  had  deflated 
proportionately  to  other  commodities;  that  costs  of  first 
and  second  mortgages  were  excessive;  that  every  ele- 
ment in  the  industry  must,  for  the  moment,  submerge 
its  personal  advantage.  In  other  words,  the  ma-nufac- 
turer  must,  for  the  emergency,  sell  at  cost.  The  con- 
tractor must  forget  his  profit.  The  laborer  must 
con.sent  to  wage  reduction. 

Certain  salient  facts  were  brought  out :  That  con- 
struction— outside  of  public  works  construction — was 
practically  at  a  standstill;  that  the  la-borer  was  surely 
worthy  of  his  hire;  that  $1,800  a  year  was  a  minimum 
wage  for  the  skilled  mechanic;  that  the  average  work- 
ing year  of  the  mechanic  was  200  daA\s;  that  unemploy- 
ment in  the  building  trades  was  large,  and  that  many 
contractors  were  doing  jobs  at  cost  in  order  to  keep  their 
organizations  intact.  The  employees'  attitude  was  that, 
because  of  the  short  working  year,  they  could  not  now 
afford  a  reduction  in  wages.  But  it  was  apparent  that, 
if  other  elements  were  willing  to  make  sacrifices,  labor 
would  do  its  share.  A  start  was  made  by  the  promi.se 
of  a  brick  manufacturer  to  forget  even  the  interest 
on  his  $500,000  plant  in  selling  stocks  in  hand,  and 
of  an  investing  builder  that  he  would  build  100  six- 
room,  two-family  houses  at  cost  if  the  mechanics  would 
do  the  financing. 


Detailed  conferences  are  to  follow,  and  immediaxely, 
in  which  the  shaving  in  costs  all  around,  it  is  hoped, 
will  be  accomplished.  The  various  elements  now  know 
each  other.  They  can  now  get  together  "with  their 
feet  under  the  same  table." 

Philadelphia  has  a  golden  opportunity.  It  has  the 
chance  to  point  the  way  in  co-operative  construction, 
not  merely  as  an  emergency  arrangement,  but  as  a 
permanent  condition.  It  has  brought  the  employer, 
employee,  manufacturer,  dealer,  banker  togeth  Com- 
mon aims  have  been  found,  and  the  ground  work  laid 
for  a  harmoniously  co-operating  building  industry. 
The  result  will  be  awaited  with  interest. 


Railroad  Wages  Upsetting  to  All  Industry 

THERE  is  an  aspect  of  the  railroad  working  agree- 
ments and  of  railroad  wages,  the  first  of  which  are 
now  in  controversy  before  the  Railroad  Labor  Board  at 
Chicago,  on  which  sufficient  emphasis  has  not  been  laid, 
namely,  that  they  are  a  disturbing  element  to  every 
single  industry.  Railroad  wages  were  standardized  for 
the  whole  country  during  the  war,  and  the  wages  for 
a  given  duty  were  fixed  in  order  to  be  adequate  to  the 
living  expenses  in  our  largest  cities.  As  a  consequence, 
the  railroad  employees  in  smaller  communities  find  them- 
selves enjoying  wages  in  excess  of  the  prevailing  rate. 
Naturally,  railroad  wages,  having  government  sanction, 
are  used  as  an  argument  for  resisting  wage  decreases 
by  other  workers  and  thus  constitute  a  disturbing  and 
seriously  conflicting  element  in  the  wage  deflation  that 
must,  if  a  proportionately  high  efficiency  cannot  be  ob- 
tained, be  deflated  with  living  costs.  In  this  way  rail- 
road wages  are  of  very  direct  concern  to  every  industry. 
Contractors  will  probably  feel. their  pressure  when  work 
opens  up. 

It  is  not  to  be  expected  that  the  railroad  wage  levels 
will  be  successful  in  preventing  declines  in  all  lines,  but 
they  will  be  a  constant  source  of  soreness  among  workers 
and  of  friction  with  employers  In  the  long  run  rail- 
road wages  cannot  stand  materially  above  the  general 
level,  but,  fortified  by  national  agreements  made  by  an 
administration  notorious  for  its  indulgence  toward  the 
I'ailroad  employees,  they  will  present  a  strong  resistance 
to  recession. 

No  less  disturbing  than  the  wages  themselves  are 
some  monstrous  provisions  of  the  working  agreements. 
They  are  demoralizing  to  the  men  themselves  and  to  all 
neighboring  workers.  The  heavy  payments  for  overtime 
encourage  the  stretching  out  of  work,  while  under  cer- 
tain conditions  idle  tin/e  is  paid  for  beyond  any  reason. 
It  is  conceded  that  the  working  conditions  in  railroad 
employ  present  variables,  due  to  vicissitudes  in  handling 
trains  and  variations  in  traffic,  not  present  in  employ- 
ment in  factories.  These  must  be  cared  for  in  setting 
wages,  but  government  control  was  made  the  instrument 
for  securing  entirely  unwarranted  concessions.  Among 
the  glaring  concessions  was  the  substitution  of  straight 
time  for  the  piecework  system  in  .shops. 

Put  in  a  word,  the  railroad  agreements  ignored  en- 
tirely the  doctrine  of  payment  for  results.  Time  only 
has  been  the  consideration. 

If  the  public  generally  can  be  given  a  true  picture 
of  what  has  hapiiencd  in  the  field  of  railroad  employment 
its  pre-i^sure  can  be  counted  on  in  helping  to  bring  about 
a  reasonable  adjustment  of  conditions  that  place  a  heavy 
burden  on  both  the  railways  and  the  public. 
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Build  Large  Earth-Fill  Stadium  by  Sheerboard  Method 

Novel  Structure  for  Students  of  University  of  Washington  Has  Concrete  Steps  Placed  Directly  on  ^arth 
Formed  to  Proper  Shape  Behind  Sheerboards  —  Will  Have  Concrete  Superstructure 


ATHLETIC  stadiums  of  large  size  are  becoming 
IJk  quite  common;  hardly  a  university  of  any  pre- 
X  JL  tension  but  what  has  one  in  service  or  projected 
and  many  municipalities  have  built  them  for  general 
use.  Most  of  these  structures — all  of  any  size  except 
the  Yale  Bowl  and  the  San  Diego  Municipal  Stadium — 
have  been  of  reinforced  concrete  with  grandstands  sup- 
ported on  framed  bents.  There  has  just  been  completed 
at  Seattle,  Wash.,  for  the  University  of  Washington,  a 
stadium  of  radically  different  structural  detail;  a  hy- 
draulic fill  of  earth  shaped  by  means  of  sheerboards  with 


SHEERBOARDS  IN  PLACE  FOR  FILL,  AT  END  CURVE 

the  reinforced-concrete  steps  placed  directly  on  the 
earth.  The  site  of  the  stadium  was  a  barren  waste  on 
May  17,  1920,  when  work  was  started.  The  intersec- 
tional  Dartmouth-University  of  Washington  footfall 
game  was  held  in  it  on  Nov.  27,  1920,  and  the  view  of 
the  game  herewith  shows  a  completed  structure  seating 
approximately  28,000  persons.  No  little  part  of  the 
interest  in  the  structure  is  due  to  this  rapidity  of  con- 
struction. 

The  University  of  Washington  stadium  is  horse- 
shoe shape  with  a  slight  bend  toward  each  other  of  the 
long  sides  in  order  to  give  that  impression  of  crowd 
unity  which  is  peculiar  to  completely  curved  structures 
such  as  the  Yale  Bowl.  It  is  open  at  one  end  in  order 
to  provide  space  for  long  distance  straightaway  run- 
ning and  also  to  take  advantage  of  the  view  of  Lake 
Washington  on  the  bank  of  which  the  stadium  is  lo- 
cated. The  playing  field  is  from  268  to  293  ft.  wide 
and  487  ft.  long  measured  from  the  middle  of'the  curved' 


end  to  the  end  of  the  seat  section.  The  seats  themselves 
are  on  an  approximate  1  on  2i  slope,  extend  back  75 
ft.,  so  that  with  the  distance  assigned  to  the  "moat," 
which  surrounds  the  field,  the  out-to-out  width  of  the 
top  seat  banks  of  the  stadium  is  474  ft.  Eventually 
there  will  be  built  on  the  top  of  the  present  slope  ad- 
ditional seats  of  the  conventional  reinforced-concrete 
frame  type.  When  these  are  added  the  seating  capacity 
will  be  60,000. 

Surrounding  the  field  and  separating  it  from  the  seats 
is  the  moat  just  mentioned.  This  is  a  passageway  lined 
with  reinforced-concrete  walls  6  ft.  wide  inside  and 
about  4  ft.  below  the  playing  field  level.  It  is  entered 
under  the  stands  by  a  reinforced-concrete  tunnel  and 
serves  during  the  games  to  keep  the  spectators  off  the 
field  and  to  permit  any  one  to  get  to  any  part  of  the 
field  without  crossing  it.  When  the  stands  are  empty- 
ing temporary  wooden  bridges  can  be  thrown  across  to 
permit  people  to  get  out  onto  the  fi_eld.  Normally,  how- 
ever, the  stands  are  entered  and  left  from  the  top. 
which,  as  will  be  noted,  is  not  very  much  higher  than 
the  surrounding  country.  When  the  additional  stands 
are  built  there  will  be  the  usual  passages  and  stair- 
ways leading  in  from  the  present  fill  level. 

The  seats  are  reinforced-concrete  slabs  4  in.  thick, 
reinforced  with  longitudinal  and  transvei'se  i-in.  rods 
spaced  8  in.  center  to  center.  They  are  in  sections  ap- 
proximately 45  ft.  wide  on  the  sides  and  29  ft.  at  the 
end  separated  by  a  3-ft.  aisle  in  which  the  steps  are 
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SECTIONS  THROCGH    NEW    UNIVERSITY   OP  WASHINGTON  STADII'M  AT  SEATTLE 


built  with  shorter  risers  than  in  the  seat  banks.  The 
seat  banks  vary  in  riser  height  from  11  in.  at  its  bot- 
tom to  14  in.  at  the  top,  but  have  a  uniform  tread 
width  of  2  ft.  6  in.  This  gives  a  curve  of  slope  which 
was  worked  out  with  the  intention  of  making  all  parts 
of  the  field  visible  to  all  spectators.  Particular  at- 
tention was  paid  to  making  it  possible  for  everyone  to 
see  the  feet  of  a  runner  on  the  cinder  track  which  is 
close  to  the  parapets  of  the  moat.  On  these  concrete 
seat  banks  there  are  special  benches  made  up  of  timber 
plank  bolted  to  special  cast-iron  frames.  These  tim- 
bers, of  Oregon  fir,  2  x  10  in.,  dressed  four  sides,  are 
given  one  treatment  of  hot  oil.  In  the  cui-ved  section 
of  the  stands  the  planks  forming  the  seats  are  curved 
also. 

Expansion  in  the  concrete  steps  is  provided  for  by 
a  construction  joint  at  the  center  of  each  bank.  Here 
a  groove  is  cut  into  the  earth  fill  and  the  concrete  of 
the  steps  returned  into  this  groove,  the  steel  reinforce- 
ment being  turned  down  into  the  groove  and  the  con- 
crete poured  there  against  a  separation  board.  The 
seat  banks  are  laid  and  poured  in  groups  of  three  steps 
vertically,  a  separation  joint  being  made  along  the  riser 
of  every  third  step. 

Especial  attention  is  paid  to  drainage  of  the  steps. 
Each  step  is  sloped  from  the  front  toward  the  back 
and  a  groove  made  in  the  tread  against  the  riser,  this 
groove  sloping  from  nothing  at  the  middle  of  the  bank 
to  its  full  depth  of  about  an  inch  at  the  aisle.  Water 
drains  back  to  the  groove  and  down  to  the  aisle  which 
are  sloped  outward.  The  drainage  then  reaches  the 
moat  through  the  openings  in  the  parapet  at  each 
aisle  and  flows  through  catchbasins  into  the  sewer 
below  the  moat,  which  sewer  leads  to  the  lake. 


The  field  itself  i.s  underlaid  with  4-in.  drain  tile  in 
cross-laterals  25  ft.  center  to  center.  These  are  placed 
in  a  coarse  gravel.  There  is  then  placed  a  light  cover- 
ing of  hogged  fuel,  that  is,  the  refuse  from  saw-mill 
plants,  and  a  9-in.  layer  of  sandy  loam,  on  top  of 
which  is  placed  the  top  soil  which  will  be  grass  covered, 
except  for  the  cinder  running  track. 

Groundwater  is  fairly  high  at  the  site,  so  it  was 
thought  necessary  to  cut  it  off  from  reaching  the  field 
proper.  To  do  this  a  drainage  wall  made  up  of  6  x  12  x 
12-in.  hollow  tile  was  built  continuous  around  the  field 
and  on  a  line  with  the  top  of  the  seats.  This  wall  rests 
in  a  trench  filled  with  gravel  surrounding  drain  tile 
and  open  joints.  All  groundwater  back  of  the  wall  will 
be  intercepted  by  the  wall  and  led  in  by  the  drains  to 
the  sewer  which  empties  into  the  lake.  Part  of  this 
wall,  about  320  ft.  in  length,  was  put  in  after  the  fill 
was  placed  by  excavating  a  trench,  laying  up  the  wall 
and  filling  in  afterward  with  puddled  earth.  The  re- 
mainder was  laid  up  with  the  hydraulic  fill  construc- 
tion. 

As  has  been  stated,  the  fill  was  placed  by  the  sheer- 
board  method  which  had  been  perfected  by  Lewis,  Wiley 
&  Morse  and  was  used  in  a  Portland  regrade  and  on 
the  Ochoco  dam  particularly.  The  latter  use  has  been 
described  in  Em/ineeriny  News-Rrcord.  Messrs.  Lewis 
and  Morse,  who  have  been  instrumental  in  developing 
the  method,  are  now  connected  with  the  Puget  Sound 
Bridge  &  Dredging  Co.,  the  contractor  who  built  the 
University  of  Washington  stadium. 

The  stadium  site  was  a  barren  area  immediately  ad- 
jacent to  the  campus  of  the  University  of  Washington 
and  facing  Lake  Washington.  It  is  of  irregular  ele- 
vation, the  high  point  being  perhaps  42  ft.  above  the 
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low  point.  The  material  is  a  gravelly  clay  with  very 
few  large-size  rocks. 

The  layout  of  the  stadium  was  made  so  as  to  ap- 
proach as  nearly  as  possible  to  a  balanced  cut  and  fill, 
the  intention  being  to  excavate  by  hydraulic  giants  the 
earth  in  the  playing  field  area  and  to  sluice  it  into  place 
to  form  the  mound  for  the  seat  banks,  extending  this 
mound,  of  course,  far  enough  back  so  as  to  carry  the 
prospective  reinforced-concrete  seats.  This  involved 
the  removal  and  transportation  of  159,319  yd.  It  was 
not  possible  to  exactly  balance  the  cut  and  fill  and  it  was 
found  necessary  to  bring  in  67,994  yd.  of  truck  from 
steam-shovel  excavations  about  1,500  ft.  away  from  the 
site.  Nor  was  it  possible  to  excavate  the  entire  play- 
ing field  area  by  hydraulic  giants.  Toward  the  end  of 
the  work  about  26,000  yd.  at  the  open  end  of  the  stadium 
was  taken  out  by  steam  shovel. 

The  sheerboard  method  of  fill,  as  described  in  the 
previous  articles  noted,  consists  in  building  up  the 
hydraulically  deposited  fill  stage  by  stage  behind  parallel 
shallow  walls  of  boards,  the  function  of  which  is  to 
lead  the  liquid  fill  in  fixed  lines  at  such  a  rate  as  to 
cause  it  to  deposit  the  carried  sand  and  clay,  and  also 
to  permit  the  gradual  disperson  of  the  transporting 
water  to  a  point  where  it  is  led  away. 

Construction  on  hydraulic  fills  was  started  as  soon 
as  equipment  was  installed  and  enough  of  main  drain 


constructed  to  act  as  waste 
for  booster  pump.  The  next 
step  was  to  construct  the 
moat  with  its  sewer,  which 
was  to  carry  away  during 
construction  the  water  of  the 
fill.  Then  hydraulic  giants 
were  set  to  work  in  the  play- 
ing field  tearing  down  the 
ground  there  and  into  a  pipe 
leading  to  a  single-stage,  12- 
in.  sand  pump,  which  pumped 
the  material  through  a  12-in. 
pipe  line  on  the  upper  level 
of  the  fill.  The  discharge 
from  this  line  was  then 
directed  into  the  lines  of 
sheerboards.  As  the  fill  was  built  up  the  pipe  was  raised. 
Water  for  these  operations  was  pumped  from  a  nearby 
canal  by  two  5-stage  centrifugal  pumps  of  a  combined 
capacity  of  6,000.000  gal.  per  day,  these  two  pump.-, 
being  direct  connected  to  and  driven  by  a  650-hp.  motor. 
Each  pump  has  a  10-in.  discharge  delivering  water  di- 
rect to  a  24-in.  pipe  line  at  90-lb.  pressure,  on  which 
were  mounted  the  4  to  4A-in.  hydraulic  giants.  The 
views  show  the  nature  of  the  sheerboards.  As  the 
fill  is  built  up,  2  x  4-in.  stakes,  about  5J  ft.  long 
are  driven  into  the  ground  and  are  cross-braced  the 
width  of  the  seat  benches,  that  is,  2  ft.  6  in.  apart,  by 
small  wooden  bridges.  On  the  side  of  the  2  x  4-in. 
stakes,  then,  are  nailed  the  1-in.  sheerboards  to  the 
exact  height  of  the  required  rise  of  the  steps. 

The  fill  builds  up  in  the  trough  formed  between  the 
sheerboards,  each  one  of  which  is  the  proper  height  above 
the  one  next  below  it  to  make  the  proper  rise  in  the 
steps,  and  when  the  fill  has  reached  the  bottom  of  the 
sheerboards  the  next  higher  sheerboard  is  placed.  The 
final  stage  of  this  operation  is  reached  when  the  top 
of  the  fill  is  made.  At  that  time  the  bridging  is  re- 
moved and  the  stakes  pulled  by  a  small  tripod  stump 
puller,  but  the  sheerboards  themselves  are  left  in  place 
to  serve  as  forms  for  the  concrete  steps. 

The  fill  so  placed  was  almost  immediately  solid.  In 
fact  the  workmen  could  walk  on  it  while  it  was  being 
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I  placed  and  it  showed  practically  no  water  content  the 

I  day  after  the  water  is  taken  away  from  it.     It  is  so 

solid  that  it  was  possible  to  follow  immediately  behind 
it,  that  is  at  a  minimum  interval  of  3  to  6  days,  with 
the  concreting.  An  instrument  check  shows  that  no 
settlement  took  place  in  the  hydraulic  fills  after  the 
placing  of  the  concrete. 

The  procedure  here  was  first  to  lay  the  3-in.  rein- 
forcing on  the  earth  fill  continuous  for  the  three  steps 
which  form  a  unit  and  bent  over  into  the  construction 
joint  at  the  middle  of  each  bank.  A  concrete  mi.xer 
movable  clear  around  the  stadium  was  then  mounted 
on  the  top  of  the  fill  and  material  brought  to  it  by 
trucks  on  the  upper  level.  From  this  mixer,  mounted 
as  shown  in  one  of  the  views,  chutes  are  run  down  the 
"  incline  and  the  concrete  poured  continuously  from  the 

bottom  to  the  top,  portable  light  forms  being  used  for 
the  outside  form  of  the  riser.  The  tread,  of  course, 
can  be  screeded  off. 

An  accompanying  sketch  shows  the  method  used  in 
placing  the  front  forms  on  the  seat  bank  section  and 
the  method  of  bracing.  These  braces  or  jacks  are 
readily  removable  and  can  be  used  on  other  portions  of 
the  work.  The  front  form  board  is  set  on  small  con- 
crete pedestals  resting  on  the  earthfiU  tread.  There 
the  jack  or  brace  is  placed  between  two  cleats  nailed 
to  the  form  and  a  spreader  block  inserted  between  the 
front  and  back  form  boards,  the  back  form  board 
being  the  original  bulkhead  board.  This  spreader  is 
removed  as  the  concrete  is  tamped  in  place,  but  the  con- 
crete grade  pedestals  for  the  front  form  boards  are 
cast  into  the  slab. 

At   the   same   time   the   anchor   bolts    for   the    seat 
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frames  were  placed  so  that  as  soon  as  the  concrete  has 
received  sufficient  set,  a  minimum  period  of  24  hr. 
being  allowed,  the  vertical  forms  could  be  stripped, 
the  stakes  pulled  and  the  benches  put  in  place. 

The  outside  slopes  of  the  mound  and  the  curved  end 
slopes  were  left  in  steps  formed  by  the  sheerboard 
method,  but  the  sheerboards  were  pulled  at  these  loca- 
tions and  the  whole  surface  spaded  dovra  by  hand  into 
an  even  slope. 

This  method  of  placing  gives  a  remarkably  accurate 
forming  to  the  steps.  In  fact  in  only  a  few  cases  was 
it  necessary  to  make  any  change  whatever  to  the  earth- 
work in  order  to  accommodate  it  to  the  proper  design 
shape  and  slope.  In  the  case  of  the  aisles,  however, 
where  the  steps  are  different  than  on  the  seat  slope, 
it  was  necessary  to  cut  out  the  earth  fill  by  hand.  This 
was  quite  readily  done  and  the  steps  cut  to  the  proper 
.section  for  the  concrete. 


REINFORCEilEXT  IN  PL.\i'F.  ilN    XKW  FILL 

The  idea  for  a  stadium  of  this  sort  was  originated 
by  the  students  of  the  University  of  Washington  and 
was  financed  by  the  Associated  Students,  an  under- 
graduate body.  A  special  campaign  for  raising  funds, 
in  which  long-time  season  tickets  played  an  impor- 
tant part,  proved  to  be  very  successful.  Then  gen- 
eral design  for  the  stadium  was  in  the  hands  of  Bebb 
&  Gould,  architects  of  Seattle,  with  Henry  Bittman.  of 
Seattle,  consulting  engineer.  The  construction  was 
entirely  in  the  hands  of  the  Puget  Sound  Bridge  & 
Dredging  Co.,  the  sluicing  department  of  which  is  the 
former  firm  of  Lewis,  Wiley  &  Morse.  For  this  com- 
pany William  H.  Lewis  was  manager  and  W.  C.  Morse 
chief  engineer.  To  them  is  most  of  the  credit  due  for 
the  particular  type  of  structure. 


Side    Elevo+ion_ 
DKTAtL  OF   FRONT    FOR.M    FOR  rONrRETINO    STEPS 


Airplanes  and  Forest  Fire  Control 

Of  the  196  forest  fires  sighted  and  reported  in  1920 
by  airplanes  out  of  Sacramento,  Cal.,  .33  per  cent  were 
located  within  a  quarter  of  a  mile  of  the  area  determined 
later  by  surveys  on  the  ground.  Ten  per  cent  of  the 
total  number  of  fires  were  discovered  by  the  air  patrol 
before  the  rangers  were  aware  of  them.  Forty-two 
per  cent  were  reported  by  radio,  while  the  planes  were 
in  the  air.  The  planes  were  also  used  to  direct  fire 
fighting  operations  and  to  patrol  fire  lines  which  were 
built  but  needed  watching.  If  the  planes  reported  a 
line  to  be  clear,  fire  fighters  were  kept  elsewhere,  but 
if  the  observer  reported  that  the  fire  had  broken  away 
a  force  of  men  could  be  rushed  to  the  spot  at  once. 
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Motor  Vehicles  in  United  States 
Number  9,180,316 

OFFICIAL  figures  compiled  by  the  American  Auto- 
mobile Association  indicate  that  there  were  9,180,- 
316  passenger  and  commercial  motor  vehicles  registered 
in  the  United  States  during  192D,  of  which  approximately 
8,234,490  were  for  passenger  use  and  about  945,826 
were  commercially  employed.  During  the  same  period 
271,230  motorcycles  were  also  registered.  The  total 
receipts  from   registrations  amounted  to  $99,141,097. 

In  two  states,  namely,  California  and  New  York,  the 
figures  given  in  the  accompanying  table  cover  only  the 
first  11  months  of  the  registration  year  ending  Feb.  28, 
1921.     The  total  registrations  for  the  year  will  there- 


MOTOR  VEHICLE  REGISTRATION  INUNITED  STATE.^i  IV  1920 

Motor-      Gross 

Passenger     Commercial  Total  cycles  Receipts 

Alabama 61,941            12,696  74,637  1,035  832,980 

Arizona 30,559  (n)        4,000  (n)  34,559  750  191,577 

Arkansas 55,582               3,500  59,082      590,820 

California  (/) 534,814             34,078  568.892  20.047  5,554,265 

Colorado 121.212               7,728  128,940  3,364  818,775 

Connecticut 95,150(n)       23,950(n)  119,100  4,375  1,852,591 

Delaware 16,500(nl          l,800(<i)  18,300  674  329,980 

Di£t.  ofCoI,(6)...            44,855               6,826  51,681  2.648  223,588 

Florida 64.185             10.439  74.624  1,275  554,695 

Georgia 132.000la)        14, 000(a)  146,000  1,382  1,918,512 

Idaho 48,850  (n)         2,000  (a)  50,850  763  882,271 

Illinois 504,240             64,674  568,914  10,368  5.780.612 

Indiana 300.226             32,481  332,707  8.823  2.029.103 

Iowa 407.030  (r,)       30,000  In)  437,030  4,000  7.487.830 

Kansas 268.1 59  (<j)       26,000  (a)  294,159  2,972  1,399,272 

Kentucky 99,417             13.258  112,675  1,546  815,941 

LouWana 65,000  (<il          5,000  (n)  70.000  500  400.000 

Maine 55.600               7,600  63,200  1,590  820,000 

Maryland 100, 313(a)       12.000(,7)  112,313  5,194  2,124,925 

Ma3aachu.setts(r)..        253,245            51,386  304,631  15.143  3,860.232 

Michigan 366,946             45,771  412,717  8,011  5,494,486 

Minnesota  (rf) 204,300  (a)        19.400  (n)  223,700  7,550  1,067,737 

Mississippi 60,000  (a)          4,000  (at  64,000  425,000  (a) 

Missouri 273,308  (<i)       23,700  (n)  297.008  3.954  2,111,697 

Montana 59,450  (a)          1,200  (.i)  60,650  675  416,245 

Nebraska 200,000             19,000  219,000  2,100  2,039.330 

Nevada 9,963  (a)            500  (n)  10.463  140  103.318 

New  Hampshire...          30.240              4.440  34,680  2,542  542,457 

NewJersev 204,125            23,612  227,737  11,041  3.503,936 

New  Mexico 16,100              6,000  22,100  219  200,000 

NewYork(f) 559,521  (f)      124,398  683.91Q  69.349  8,817.709 

North  Car  oUna....         127.405              13.455  140,860  1.418  1.765.000 

NorthDakota 88,385                1,455     £  89,840  898  681,059 

Ohio 538,000            82,600  '620,600  19,400  6,400,000  (a) 

Oklahoma 204,000               9,000  213,000  1,600  230,000 

Oregon 93,790ln)        10,000  la)  I  103,790  3.517  2,085,000 

Pennsylvania 521,835             48,329  570.164  23.981  8,090,873 

Rhode  Island 40,768               9,563  50,331  2,223  451,062 

South  Carolina....     -     83,618(a)         9,200  92,818  908  527,868 

South  Dakota 113,000               9,000  122,000  560  768,000 

Tennessee 90.214             11,638  101,852  1,151  1,214,000 

Texas 397,693             30,000  (u)  427,693  4,293  3,500,000  (a) 

Utah 37,012              5,692  42,704  1,115  366,371 

Vermont 28.706              2,91b  31,622  946  555,384 

Virginia 103,000             13,670  116,670  2,233  1,850.000 

Washington  (a)....         154.350             25.864  180.214  4,969  2,828,896 

West  Virginia  (/i)..    '      69,862            10,802  80,664  1,059  1,223,448 

Wis-con.sin 277.095             16.205  293,300  8,002  3,127,073 

Wyoming 22,926               1,000  23,926  327  267,179 

Total 8,234,490  945,826         9.180,3lo    271.230  99,141,097 

(a)  Approximate. 

(b)  Foi  fiscal  year  ending  June  30,  1920. 

((■)_, For  registration  year  ending  November  30,  1920 

'  ((/)  For  the  three  year  period  ending  December  31,  1 920. 
(e)   Includes  3,560  dealers'  hcenses, 

(O-'Fofr  fir.st  1 1  months  of  registration  year  ending  January  31,  1921. 
(9)  ."-From  March!  1  to  December  3 1 ,  1 920. 
(t)  For  18  months  ending  December  31.  1920. 


fore  exceed  9,300,000  cars  and  receipts  will  probably 
reach  $100,000,000. 

,It  thus  appears  that  there  is  now  one  motor  vehicle 
for  about^  every  11  persons.  The  gain  in  registra- 
tions over  1919  amounts  to  2,114,870,  which  is  the 
greatect  increase  ever  recorded  in  a  single  year. 

Receipts  from  registrations  and  licenses  showed  a 
gain  of  $34,443,842,  or  53  per  cent  over  1919,  the 
greatest  increase  ever  recorded  in  a  single  year.  The 
registrations  include  in  a  few  cases,  notably  in  Mary- 
land and  the  District  of  Columbia,  duplicate  registra- 
tions, but  these  do  not  materially  affect  the  grand  total. 

The  race  for  supremacy  between  New  York  and  Ohio 
in  the  number  of  motor  vehicles  is  again  in  New  York's 


favor;  New  York  scored  683,919  motor  vehicles  and 
Ohio  ran  second  with  620,600  for  the  entire  year. 
Pennsylvania  occupies  third  place  with  570,164  cars; 
Illinois,  fourth,  568,914;  California,  fifth,  568,892;  Iowa, 
sixth,  437,030;  Texas,  seventh,  427,693. 

In  receipts  from  registrations.  New  York  State  leads 
with  $8,817,709.  Pennsylvania  comes  second  with 
$8,090,873;  Iowa,  third,  $7,487,830;  Ohio,  fourth, 
$6,400,000;  Illinois,  fifth,  $5,780,612. 


A  Question  of  Ethics — 

Gratuitous  Professional  Advice 

THE  committee  on  professional  practice  of  the 
American  Institute  of  Consulting  Engineers  re- 
cently rendered  a  decision,  which  has  been  approved  by 
the  council,  in  the  case  of  a  question  of  ethics  involving 
the  extent  to  which  an  engineer  should  give  gratuitous 
advice.    The  question  and  the  decision  are  given  below: 

Statements— A  civil  engineer  specializing  in  a  certain 
branch  of  professional  work  is  requested,  through  an  ex- 
planatory circular,  enclosing  a  blank  form  for  reply,  issued 
by  the  oflRcial  board  of  an  important  public  enterprise,  to 
express  his  views  as  to  the  design  and  construction  of  a 
proposed  public  work,  in  line  of  his  special  practice.  No 
retainer  or  compensation  is  suggested  and  obviously  none 
is  intended.  The  request  comes  from  a  distant  city  and 
relates  to  an  enterprise  with  which  the  engineer  has  no 
actual  present  or  prospective  professional  or  personal  con- 
nection. He  declined  to  reply  in  the  manner  requested,  but 
called  attention  to  the  fact  that  there  are  a  number  of 
experts  in  this  country  capable  of  giving  them  sound  pro- 
fessional advice. 

Questions — (1)  Was  such  a  reply  warranted  and  proper 
from  an  ethical  point  of  view  under  the  conditions  named? 

(2)  Recognizing  that  engineers,  like  the  members  of  other 
professions,  owe  to  the  public  as  specially  qualified  good 
citizens  a  certain  amount  of  gratuitous  advice  and  assistance 
in  the  planning  and  administration  of  works  and  affairs 
affecting  the  public  welfare,  what  general  principles  or  rules 
should  guide  their  conduct  in  such  matters? 

Answers — (1)  Such  a  reply  was  warranted  under  the 
circumstances  recited. 

(2)  It  is  difficult,  if  not  impossible,  sharply  to  define  the 
character  or  extent  of  the  professional  services  that  the 
engineer  properly  may  or  should  contribute  to  the  public 
without  pecuniary  compensation  therefor.  It  may  vary 
with  conditions  and  circumstances  in  each  individual  case. 
The  patriotic  and  public  spirited  citizen  will  construe  his 
duty  in  this  respect  liberally  in  favor  of  nation,  state,  civic 
organizations  and  community.  Like  the  members  of  other 
professions  the  engineer  is  frequently  called  to  serve  on 
public  commissions,  committees  and  civic  organizations 
where  his  specialized  knowledge  and  experience  enable  him 
to  render  services  of  great  public  value  for  which  no  mone- 
tary compensation  is  provided  or  expected.  Service  of  this 
character  within  proper  bounds  is  to  be  commended  and 
encouraged. 

As  a  general  rule,  gratuitous  professional  service  may 
properly  be  limited  to  information,  advice  and  assistance  of 
a  general  nature  relating  to  the  inception,  principles  in- 
volved, or  the  development  of  contemplated  public  enter- 
prises. Specific  recommendations,  plans,  details,  specifica- 
tions and  estimates  for  definite  projects,  involving  profes- 
sional investigation  and  study  should  be  regarded  as  the 
province  of  the  formally  retained  and  compensated  engineer. 

These  functions  are  essentially  professional  in  character, 
and  involve  special  labor  and  responsibility,  which  the 
prudent  engineer,  acting  in  his  capacity  as  a  citizen  only, 
may  not  care,  and  should  not  be  expected  or  required  to 
assume  without  the  usual  professional  recognition  and  com- 
pensation. The  interests  of  the  profession  as  well  as  his 
own,  suggest  that  his  generous  impulses  be  not  allowed  too 
gi-eat  latitude,  particularly  in  cases  like  the  one  cited  in 
which  he  has  no  public  or  community  interest. 
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New  Ocean  Outfall  and  Screens  for 
Los  Angeles  Sewage 

Slightly  Condensed  from  a  Paper  by  W.  T.  Enowlton,  Engineer 
of  Sewers,  Los  Angeles,  Cat.,  before  the  Los  Angeles  Chapter  of 
the  American  Association  of  Engineers,  November,  1920. 

ACCORDING  to  the  recent  census,  Los  Angeles  in  Jan- 
£\  uary,  1920,  had  a  population  of  576,673,  which  is  an  in- 
crease of  81  per  cent  over  its  population  of  319,198  in  1910. 
Although  this  rate  of  growth  may  not  continue  indefinitely, 
the  caring  for  the  increasing  population  is  becoming  a 
problem  for  the  different  departments  of  the  city  govern- 
ment. The  matter  of  water  supply  for  such  a  population 
was  wisely  provided  when  the  city  built  its  aqueduct  which 
carries  water  from  the  Owens  River  intake  240  miles  to 
Los  Angeles. 

Present  Outfall  Sewer  —  The  flow  in  the  main  outfall 
sewer  of  the  city  is  approaching  such  a  condition  that  with- 
in two  or  three  years  it  will  flow  full  during  even  the  dry 
season.  During  the  winter  season  it  has  been  noted  that 
rain  water  has  found  its  way  into  the  sewerage  system  in 
spite  of  repeated  efforts  to  prevent  its  entrance,  and  has 
caused  the  outfall  sewer  to  overflow.  The  outfall  sewer 
was  designed  to  carry  90  sec. -ft.  when  flowing  full.  At  the 
present  time  the  maximum  recorded  daily  flow  is  about 
81  sec. -ft.,  which  fills  the  sewer  for  75  per  cent  of  its 
vertical  diameter.  This  d^pth  of  flow  is  as  much  as  the 
sewer  should  properly  carry  and  leave  space  for  ventilation. 
It  is  anticipated  that  the  sewage  flow  will  reach  the 
maximum  capacity  of  the  outfall  before  1924. 

It  is  considered  necessary  to  submit  to  popular  vote  in 
the  near  future  a  bond  issue  for  the  construction  of  a  new 
outfall  sewer  which  would  intercept  the  larger  part  of  the 
flow  in  the  present  outfall  sewer,  as  well  as  provide  for  a 
large  area  west  of  the  city  which  it  is  expected  will  soon 
become  annexed  thereto,  and  for  several  residential  sections 
in  the  westerly  portions  of  the  city,  which  must  otherwise 
depend  on  cesspools.  The  proposed  new  outfall  would  be 
laid  from  a  point  in  the  southwesterly  part  of  the  city 
along  the  lowland  to  the  north  and  west  of  the  so-called 
Baldwin  Hills  and  thence  southwesterly  by  tunnel  to  the 
Hyperion  property  of  the  city  on  the  coast.  This  would 
serve  all  sections  lying  between  Los  Angeles  and  those 
cities  on  the  west  coast  which  are  north  of  the  present  out- 
fall sewer,  including  the  Palms  and  Sawtelle  districts,  which 
are  at  the  present  time  within  the  city  boundaries,  and  the 
Sherman,  Beverly  Hills,  and  South  Hollywood  districts,  out- 
side of  the  city,  which  are  rapidly  growing.  Provision  for 
sewage  from  Inglewood  and  those  sections  to  the  north  and 
west  of  Inglewood  is  also  made.  Along  the  west  coast  the 
sewage  from  Santa  Monica,  Venice  and  the  district  adjoin- 
ing Playa  del  Rey  has  been  given  attention,  but  it  is 
thought  that  the  sewage  of  these  beach  cities  can  best  be 
cared  for  by  direct  treatment  within  their  own  limits,  or 
arrangements  made  for  pumping  their  sewage  to  the  Hyper- 
ion site  where  proper  treatment  can  be  given  to  not  only 
the  sewage  of  greater  Los  Angeles,  but  also  to  that  of  all 
the  beach  cities  on  the  west  coast  from  Santa  Monica  south- 
erly to  and  including  Redondo. 

This  proposed  north  outfall  sewer  is  designed  for  the 
removal  of  sewage  from  an  area  of  127  sq.mi.,  extending 
from  the  Los  Angeles  River  westerly  to  the  west  coast 
cities,  and  from  Manchester  Ave.  northerly  to  the  moun- 
tains north  of  Hollywood.  It  will  have  a  diameter  varying 
from  over  11  ft.  to  4  ft.,  and  capacity  sufficient  for  a  popu- 
lation of  approximately  2,000,000  people.  At  a  point  about 
two  miles  west  of  its  easterly  end,  a  branch  sewer  will 
intercept  all  sewage  coming  from  that  portion  of  Los 
Angeles  between  Jefferson  St.  and  Manchester  Ave.  and 
west  of  the  Los  Angeles   River. 

In  addition  to  the  proposed  north  outfall  and  the  branch 
sewer,  it  is  proposed  to  construct  an  intercepting  sewer 
along  Slauson  Ave.,  from  a  point  on  the  westerly  boundary 
of  that  section  of  the  city  which  is  now  sewered,  to  a  point 
south  of  the  City  of  Vernon,  where  the  intercepting  sewer 
will  turn  to  the  north  and  be  laid  along  the  east  side  of  the 
Los  Angeles  River.  This  East  Los  Angeles  interceptor  will 
discharge  its  flow  into  the  present  outfall  sewer  at  the  point 


where  the  latter  crosses  Slauson  Ave.,  and  will  provide  for 
the  removal  of  all  sewage  from  that  part  of  Los  Angeles 
east  of  the  Los  Angeles  River.  The  East  Los  Angeles  sewer 
is  proposed  to  be  laid  as  far  north  as  the  junction  of  the 
Los  Angeles  River  and  the  Arroyo  Sec.  and  so  planned  that 
it  may  later  be  extended  northerly  along  the  Los  Angeles 
River  to  intercept  the  sewage  from  the  cities  of  Glendale 
and  Burbank  to  the  north  of  Los  Angeles,  also  the  Lanker- 
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shim  district.  The  extension  of  this  intercepting  sewer  will 
also  provide  an  outlet  for  the  sewage  of  the  San  Fernando 
valley. 

The  area  which  would  be  served  by  the  East  Los  Angeles 
interceptor  is  estimated  at  259  sq.mi.  The  population  now 
tributary  to  this  sewer  is  estimated  at  100,000  but  its 
capacity  is  designed  to  provide  for  a  population  of  approxi- 
mately 1,000,000  people,  which  will  include  the  future 
population  of  these  cities  and  sections  north  of  the  City 
of  Los  Angeles. 

The  plan  designed  for  these  proposed  sewers  provides 
for  the  future  of  Los  Angeles  as  it  is  estimated  to  be  in 
1950.  At  that  time,  the  population  of  Los  Angeles  may  be 
3,000,000  and  the  combined  capacity  of  the  present  outfall 
sewer  and  the  proposed  north  outfall  sewer  is  planned  for 
such  a  future  population.  In  contrast  with  this  plan,  it 
may  be  noted  that  the  population  for  which  the  present  out- 
fall sewer  was  planned  did  not  exceed  750,000.  The  esti- 
mated cost  of  these  new  sewers  in  the  preliminary  design  is 
$12,850,000,  which  includes  the  cost  of  sewage  works  at 
Hyperion.  The  total  length  of  the  proposed  sewers  is 
approximately  thirty  miles. 

Sewage  Treatment  —  During  the  past  six  years,  the  con- 
stantly increasing  amount  of  sewage  discharged  into  the 
ocean  at  the  lower  end  of  the  present  outfall  sewer  has 
caused  a  protest  to  be  made  by  the  residents  of  the  beach 
cities  on  the  west  coast  and  especially  by  those  of  Manhattan 
Beach,  Hermosa  Beach  and  Redondo.  The  residents  of  these 
cities  complain  that  the  sewage  is  washed  ashore  in  the 
vicinity  of  the  bathing  resorts.  In  the  fall  of  1916,  the 
city  engineer  of  Los  Angeles  made  plans  for  sewage  works 
to  intercept  solid  material,  and  in  the  spring  of  1916  a  bond 
issue  for  such  a  plant  was  submitted  to  the  voters.  This 
bond  issue  receiving  but  44  per  cent  of  the  total  number 
of  votes  cast,  another  attempt  was  made  in  the  following 
year  to  secure  the  necessary  67  per  cent  which  was  re- 
quired before  bonds  could  be  issued  for  the  installation  of  a 
sewage  treatment  plant  at  Hyperion.  The  election  in  1917 
was  no  more  successful  than  that  of  1916.  In  the  follow- 
ing two  years,  no  attempt  was  made  to  present  the  matter 
to  the  voters  again  on  account  of  war  conditions.  In  the 
fall  of  1919,  it  was  considered  that  some  action  should  be 
taken  to  relieve  the  undesirable  conditions  at  the  Hyperion 
outfall.  The  amount  of  sewage  was  constantly  increasing 
and  injunction  suits  against  the  city  were  threatened.  The 
city  engineer,  in  the  budget  for  1920,  secured  appropriations 
to  pay  for  the  right-of-way  required  for  the  north  outfall 
sewer. 

Earlier  plans  for  sewage  treatment  had  included  settling 
tanks  and  sludge  beds  as  being  best  adapted  to  the  condi- 
tions at  Hyperion.  Owing,  however,  to  the  increased  cost 
of  labor  and  material,  it  was  thought  that  other  types 
of  treatment  could  be  installed  which  would  cost  much  less 
than  settling  tanks,  and  the  <lifFercnt  types  of  sewage 
screens  were  accordingly  considered.  After  investigation 
it  was  decided  that  fine  screens  of  the  drum  type  would 
prevent  the  solids  and  other  floating  materials  from  being 
discharged  into  the  ocean.  [The  present  outfall  at  Hyperion 
extends  2.000  ft.  from  the  shore  and  discharges  at  a  depth 
of  about  20  ft    hi'low  mean  tidel 
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r.OPATION  OP  Ol^rj  AND  PROPO.SED  NEW  OCEAN  OUTFALL 
AND  TREATMENT  PLANT,  LOS  ANGELES  SYSTEM 

Tests  of  the  ocean  water  in  the  vicinity  of  the  different 
outfall  sewers  near  Los  Angeles  have  shown  suiRcient  oxy- 
sen  to  neutralize  to  some  extent  the  putrescible  matter 
contained  in  the  screened  sewage.  Bacterial  analyses  of 
the  ocean  waters  at  varying  distances  from  the  mouth  of 
these  outfall  sewers  indicate  that  there  is  also  a  corre- 
sponding reduction  in  the  number  of  bacteria. 

Plans  proijosed  for  the  treatment  of  the  Hyperion  sewage 
have  accordingly  included  the  installation  of  eight  drum 
sci'eens  which  will  provide  for  the  treatment  60  ni.g.d.  As 
the  flow  increases,  other  screen  units  can  be  installed  at  an 
expense  which  can  be  met  by  an  appropriation  from  the 
yoarly  budgets,  and  the  cost  of  such  additional  units  would 
not  be  great. 

Inigatioii — At  various  times  duiing  the  past  few  years, 
reference  has  been  made  by  different  persons  to  the  use  of 
the  Los  Angeles  sewage,  or  sewage  effluent,  after  treatment, 
for  irrigation  purposes.  This  method  of  disposal  at  first 
thought  seems  desirable,  but  it  would  require  a  number  of 
years  to  properly  develop.  In  contrast  with  the  disposal 
into  the  ocean,  the  disposal  on  land  would  require  a  high 
degree  of  purification  which  would  necessarily  involve  con- 
siderable time  in  selecting  the  proper  type  of  treatment, 
lands,  and  the  equipment  incidental  thereto.  Furthermore, 
the  cost  of  disposal  on  land  would  be  more  at  the  beginning, 
even  if  later  this  method  should  be  successful. 

On  account  of  the  nuisance  now  existing  at  Hyperion,  it 
is  necessary  that  the  sewage  discharged  into  the  ocean  be 
screened  at  the  earliest  possible  date.  The  beach  cities 
have  justly  complained  of  this  nuisance,  and  should  relief 
therefrom  not  be  given  within  a  short  time,  it  is  probable 
that  court  action  against  the  city  of  Los  Angeles  may  be 
instituted.  It  is  accordingly  considered  that  the  screening 
proposed  at  Hyperion  should  be  installed  without  waiting 
to  plan  for  the  disposal  of  the  sewage  on  land. 

The  opinions  above  outlined  meet  with  the  approval  of 
the  sanitary  engineering  department  of  the  State  Board  of 
Health.     It    is    believed    by   the    sanitary    engineer    of    the 


Doara  that  the  suspended  and  floating  solids  in  the  sewage 
are  solely  responsible  for  the  condition  objected  to  by  the 
beach  cities,  and  screening  is  accordingly  recommended, 
being  less  expensive  than  sedimentation. 

The  department  named  also  considers  that  screening 
plants  are  less  difficult  to  maintain  free  from  nuisance  than 
are  settling  tanks  as  they  treat  the  sewage  more  quickly 
and  minimize  the  chance  of  its  becoming  stale  in  the  plant. 
Plans  for  the  disposal  of  the  screenings  are  being  con- 
sidered which  will  tend  to  offset  the  cost  of  maintenance. 

John  A.  Griffin  is  city  engineer  of  Los  Angeles. 


Industrial  Conditions  in 
Soviet  Russia 

(From  Enginrrrinfj  Nrw^-Tirrord-^  Brrlin  C^nrrcapondrnt} 

CONDITIONS  in  Soviet  Russia  are  an  enigma  even 
to  her  immediate  neighbors.  Most  of  what  trans- 
pires from  Russia  appears  in  the  shape  of  rumors  and 
is  very  contradictory.  Fugitives  report  disastrous 
conditions,  which  remind  one  of  countries  in  the  lowest 
stage  of  civilization.  Soviet  emissaries  on  the  other 
side  are  eager  to  spread  rosy  views.  Of  Russian  news- 
papers very  few  find  their  way  abroad,  and  as  they  are 
edited  under  the  strict  control  of  the  Bolshevist  author- 
ities, their  contents  are  highly  flavored.  Still  they  form 
the  only  source  of  news,  as  verbal  reports  can  rarely 
be  trusted.  It  seems  unnecessarj'  to  dig  deeper  for  news 
because  what  the  Bolshevist  newspapers  are  allowed  to 
print  is  sufficient  to  confirm  the  worst  apprehensions  of 
the  country's  interior  conditions.  They  are  chaotic  and 
only  a  slight  pretence  of  order  is  maintained.  The 
Bolshevist  Government,  with  surprising  energy  from 
the  side  of  the  leaders,  has  made  strong  efforts  to  effect 
improvements,  but  it  is  easy  to  recognize  that  instead 
of  progress  the  process  of  dissolution  is  continuing. 

This  view  is  upheld  by  a  number  of  German  radical 
leaders  who  have  visited  Russia  on  the  invitation  of 
the  Bolshevist  Government  and  who  have  been  given  an 
opportunity  of  contact  with  a  party  of  some  hundred 
German  workmen  who  had  volunteered  to  work  in  Rus- 
sia more  than  a  year  ago.  These  workmen,  themselves 
of  decided  communistic  leanings,  have  transmitted  tales 
of  strongest  disappointment  and  misery.  Their  enthu- 
siasm and  hopefulness  have  suffered  a  complete  reverse 
and  they  are  unanimous  in  the  opinion  that  the  country 
is  utterly  and  hopelessly  ruined. 

False  Rumors  of  Large  Orders 

Manufacturers  and  dealers  all  over  the  world  will  do 
well  to  keep  these  facts  in  view,  especially  as  rumors 
have  recently  been  spread  of  enormous  orders  for  manu- 
factured articles  which  are  said  to  have  been  placed  in 
Germany  and  elsewhere.  It  is  a  fact  that  several  emis- 
saries from  Russia  have  visited  continental  countries 
and  negotiated  with  manufacturers  for  the  purchase  of 
machines  of  all  descriptions  and  finished  products,  some 
orders  having  even  been  given  and  alluring  pictures, 
drawn  of  further  orders  to  follow.  None  of  these  orders, 
however,  has  been  executed,'  because  they  all  suffered 
shipwreck  when  it  came  to  the  point  of  settling  the 
mode  of  payment.  Russian  buyers,  when  entering  info 
negotiations,  always  hold  out  for 'payment  in  gold,  but 
when  it  comes  to  actual  arrangements  to  be  made  they 
have  to  confess  the  absolute  impossibility  of  doing  so 
and  they  propose  to  pay  with  raw  products,  of  which 
they  say  thev  have  enormous  quantities  i'^  ready 

to  ship. 
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Manufacturers  in  continental  Europe  have,  however, 
become  very  sceptical  toward  such  tales.  A  number  of 
German  manufacturers,  invited  to  Russia  to  inspect 
stores  of  raw  products,  came  back  entirely  unconvinced. 
Such  stores  of  merchandise  as  Russia  could  spare  for 
furnishing  against  foreign  purchases  are  widely  scat- 
tered over  the  country,  with  no  possibility  to  ship  to  the 
frontier. 

Transportation  Paralyzed 

Transportation  in  Russia  is  even  unable  to  cope  with 
the  most  stringent  requirements  of  the  distribution  of 
food  and  fuel  within  the  country.  Regular  goods  traffic 
there  is  none.  The  railroads  are  in  a  state  of  decay; 
fuel  and  rolling  stock  are  lacking  everywhere.  Over 
80  per  cent  of  existing  engines  ai'e  out  of  repair  and 
they  have  lately  been  put  out  of  commission  at  the' 
rate  of  200  a  month.  Repairs  are  carried  out  in  a 
slip-shod  manner,  as  time  is  pressing.  The  same  ap- 
plies to  cars.  Visitors  to  Russia  are  struck  with  the 
number  of  cars  out  of  repair  or  completely  wrecked 
and  clogging  the  side  tracks  of  the  stations.  The  decay 
of  the  road-beds  is  continually  progressing  and  the 
railroad  bridges  are  in  an  appalling  condition.  As  no 
rails  are  produced  repairs  are  made  by  taking  rails  from 
side  tracks  and  even  from  main  lines.  The  mileage  of 
line  in  service  is  therefore  steadily  decreasing.  Over 
2,000  miles  of  track  have  thus  been  broken  up  in  1919 
for  repair  purposes.  On  account  of  bad  fuel  and  in- 
ferior repair  of  engines  the  latter  cannot  produce  suffi- 
cient steam.  Even  passenger  trains  travel  at  a  speed 
of  from  4  to  9  miles  per  hour. 

The  Bolshevist  Government  is  fully  aware  that  before 
an  improvement  of  the  country's  economic  conditions 
can  take  place,  transportation  has  to  be  improved.  For 
this  reason  they  have  formed  groups  of  engineering 
works,  mostly  engine  and  car  factories,  called  "advance 
groups,"  which  receive  special  attention  in  the  matter 
of  supplies  of  raw  material,  fuel  and  food  for  the  work- 
men. One  of  these  groups  comprises  the  largest  and 
best  developed  mills,  locomotive  and  car  works,  i.e., 
the  locomotive  factories  in  Sormorow,  Kolomna  and 
Brjansk,  steel  mills  in  Wyksa,  and  the  wagon  works 
in  Twer  and  Moscow.  This  group  of  works  has  been 
given  a  specific  task  to  perform  in  the  way  of  construc- 
tion  of    rolling   stock. 

Reports  on  the  result  of  this  work  for  the  first  half 
year,  recently  made  public,  show  that  the  task,  although 
very  mode.st,  has  not  nearly  been  completed.  The  works 
in  Sormorow,  for  instance,  were  commissioned  to  pro- 
duce within  6  months  8  new  engines,  30  extensive  engine 
repairs  and  a  specified  number  of  duplicate  part.s.  These 
works,  which  employ  8, .500  workmen,  carried  out  the 
following  work:  New  engines,  none;  repairs,  14;  dupli- 
cate parts,  about  80  per  cent  of  the  specified  quantity. 

The  works  in  Kolomna,  employing  4,100  workmen  had 
been  given  the  task  of  producing  in  6  months:  6  new 
engines,  10  narrow-gage  engines  and  18  repairs.  The 
result  was:  One  new  main  line  engine,  .5  narrow-gage 
engines  and  5  repairs.  This  factory  produced  in  pre- 
war time.s  30  engines  a  month. 

The  Moscow  wagon  works,  employing  in  1914  2,500 
workmen,  produced  per  half  year  in  peace  time  1,500 
trucks,  re.serve  parts  for  another  1,200  trucks,  150 
new  passenger  cars,  120  street  railway  cars  and  16 
motor  cars.  The  works  management  reports  the  out- 
put of  the  last  half  year  as  120  trucks  and  no  passenger 
cars.     Of  snow-ploughs,  which   in   pre-war  times  have 


been  a  specialty  made  in  large  numbers,  the  manage- 
ment of  these  works  say  that  preparations  for  their 
manufacture  have  been  completed  and  "one  snow  plough 
is  actually  in  the  state  of  assembling."  All  manager's 
reports  are  unanimous  in  their  opinion  that  fuel,  lack 
of  workmen  and  their  inefficiency  are  responsible  for 
the  poor  results.  The  works  in  Moscow  are  furnished 
only  with  a  poor  sort  of  lignite;  pit  coal  is  not  obtain- 
able even  for  these  works  which  have  the  special  atten- 
tion of  the  country's  rulers.  It  is  significant  that  it 
has  been  impossible  to  procure  for  the  works  mentioned 
the  requisite  number  of  workmen,  which  was  to  be 
50,000.  The  actual  number  of  workmen  has  fallen  short 
of  this  figure  by  18,000.  It  is  said  that  none  of  the 
laborers  work  full  time,  the  actual  working  hours  hav- 
ing been  only  60  per  cent  of  the  regulation  time.  One 
works  manager  states  that  the  output  per  man  per 
working-day  equals  the  output  of  11  hours  on  the  pre- 
war standards. 

The  same  deplorable  conditions  prevail  in  water  trans- 
port. The  complete  fleet  of  barges  for  petroleum  traffic 
on  the  Volga  consists  now  of  only  190  units,  which  is 
insignificant,  considering  that  in  pre-war  times  from 
900  to  1,000  of  such  vessels  were  constantly  moored  in 
the  harbor  of  Nishni-Novgorod. 

Fewer  Productive  Workers 

Reports  from  other  manufacturing  works  show  that 
the  diminishing  of  the  number  of  productive  workers 
in  Russia  is  general.  From  labor  statistics  recently 
published  it  is  seen  that  in  35  government  districts 
6,090  factories  employing  1,250,000  workmen  were  run- 
ning in  1918.  In  1920  only  5,800  of  these  works  em- 
ploying 860,000  workmen  were  in  business.  The 
decrease  in  the  number  of  workmen  was  from  26  to 
42  per  cent  in  2  years.  The  most  strenuous  efforts  of 
the  Bolshevist  Government  to  increase  the  army  of 
workmen — even  the  strong  compulsion  which  is  exer- 
cised— are  ineffective.  Most  of  the  workmen  have  hired 
themselves  to  peasants,  or  have  become  administrative 
officials,  of  which  there  exist  now  one  in  six  of  the 
population. 

It  is  an  open  secret  that  the  Bolshevist  leaders  have 
long  been  conscious  of  the  utter  failure  of  their  methods. 
This  recognition  does  not  find  expression  in  public, 
but  is  proved  by  certain  measures  which  have  been 
taken  lately.  One  of  them  is  a  bill,  passed  recently, 
regulating  the  conditions  under  which  foreign  private 
capital  and  enterprise  is  admitted  in  the  country.  The 
object  of  this  bill  is  stated  to  be  the  improvement  of 
the  country's  production  and  it  creates  facilities  for 
foreign  business  men,  individually  or  organized  in  com- 
panies, in  the  shape  of  concessions.  Holders  of  such 
concessions  shall  have  the  right  to  export  part  of  their 
production.  They  shall  receive  privileges  if  they  intro- 
duce new  methods  which  will  raise  the  production. 

Such  concessions  will  be  given  for  a  long  period  and 
the  Soviet  Government  gives  a  guarantee  not  to  inter- 
fere with  them  in  any  way,  either  by  nationalization 
or  confi.scation.  The  Soviet  Government  is  trj'ing  to 
give  this  matter  wide  publicity  in  order  to  attract 
capital  and  enterprise  from  all  sides,  but  continental 
business  men  look  on  the  scheme  with  disfavor.  For- 
eign capitalists  and  business  men  lured  into  embarking 
in  the  .scheme  are  believed  to  take  a  heavy  risk,  as 
the  Soviet  Government  is  hardly  able  to  carry  out  their 
guarantee,  even  if  they  were  willing  to  do  so, 
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Concrete  Pile  Bridge  Fails  From 
Slipping  Foundations 

Undercutting  of  New  River  in  Imperial  Valley 

Causes  Banks  to  Move  Toward  the 

Middle  of  River 

By  E.  E.  East 

With  Engineering  Offices,  J.  B.  Lippincott,  Los  Angeles,  Cal. 

GENERAL  slipping  of  the  banks  toward  the  middle 
of  the  stream,  due  to  the  deepening  of  the  channel 
of  an  undercutting  stream,  has  resulted  in  the  failure 
of  a  reinforced-concrete  trestle  across  New  River  in 
the  Imperial  Valley  in  southern  California.  The  failure 
has  been  progressive  and  has  now  become  so  great  as  to 
make  doubtful  the  possibility  of  saving  the  structure. 

The  channel  of  New  River  was  cut  during  the  overflow 
of  the  Colorado  in  1905  and  1906.     During  the  early 


stages  of  the  iiood  the  water  spread  out  over  a  strip  of 
ground  approximately  six  miles  wide  and  extending 
from  the  Mexican  border  to  the  Salton  Sea.  Through  the 
efforts  of  various  interests  in  the  valley,  in  an  attempt 
to  save  this  territory  from  the  erosive  action  of  the 
flood,  the  river  was  finally  confined  to  a  channel  of 
some  700  or  800  ft.  in  width,  where  it  soon  cut  to  a 
depth  of  30  to  40  ft.  below  the  natural  ground  level. 
With  the  closing  of  the  break  in  the  Colorado  and  the 
recession  of  the  water  the  river  gradually  confined  itself 
to  the  center  of  this  gorge,  where  at  the  present  writing 
it  has  cut  its  way  through  the  loose  loam  soil  to  a  total 
depth  of  approximately  60  ft.  below  the  original  ground 
line  at  the  bridge  location.  A  view  herewith  shows  the 
present  condition  of  the  river. 

The  bridge  was  built  in  1918  by  Imperial  County,  on 
the   line   of   the    State   highway    from   San    Diego   to 


THE  NEW  RIVER  JUST  BfiLOW  THE  BHIDGE 
CONDITION  OF  BRIDGE  IN  AUGUST,  1920 

(A)  Cracks  developing  in  downstream  pile  in  sisth 
bent.  (B)  Movt-ment  in  girder  line.  (C)  Movement 
toward  stream  at  abutment.  (D>  Movement  ot  first 
bent  from  cast  and  cracks  showmg  in  cap.  (E)  Cracks 
at  base  of  bent  No.  1. 
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REINFORCED-CONCRETE  TRESTLE   OVER   NEW    RIVER    IN  IiIPERI.\L  VALLEY.   SHOWING   MOVEMENT  OF   BENTS 


Imperial  Valley,  and  spans  the  second  and  present 
channel  of  the  river.  It  is  of  the  reinforced-concrete 
trestle  type,  containing  11  bents  of  30  ft.  span,  or  a 
total  length  of  330  ft.  Three  of  the  eleven  bents  are 
in  the  present  stream  channel. 

Using  an  as.sumed  datum  of  El.  100  the  bridge  floor  is 
at  El.  80.  Reinforced-concrete  piles  were  driven  in  two 
clusters  at  each  bent  to  El.  1.5  for  the  central  bents, 
the  penetration  being  slightly  decreased  toward  the 
abutments,  and  a  concrete  cap  poured  over  them  at 
El.  40  for  central  bents  and  stepped  up,  as  shown  in  the 
.sketch,  to  the  abutments.  On  these  caps  the  two  posts 
for  the  superstructure  were  cast  in  place.  Both  footing 
and  posts  were   tied   by   reinforcement   into   the  caps. 
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THE   NEW  RIVER  JUST  BELOW  THE   BRIDGE 

The  piles  for  the  bridge  were  driven  with  great  diffi- 
culty, water  jets  being  used  in  all  of  them.  No  change 
in  the  character  of  the  ground  was  indicated  for  the 
depth  to  which  the  piles  were  driven.  In  fact,  wells 
driven  in  the  vicinity  indicate  a  silt  loam  for  a  depth 
of  several  hundred  feet. 

About  the  beginning  of  last  year  (1920)  employees  of 
the  State  Highway  Commission  noted  that  the  center  of 
the  bridge  was  apparently  moving  downstream.  This 
movement  was  slight  but  sufficient  to  be  noted  by  the 
eye,  without  the  aid  of  in.struments.  Upon  e.xam.ination 
it  was  found  that  small  cracks  were  developing  in  the 
abutments  and  posts  at  the  end  bents  near  the  ground 
line  and  between  the  caps  and  the  girders. 

The  writer  had  occasion  to  inspect  the  bridge  in 
August.  1920,  and  found  that  the  conditions  had  become 
more  serious.  A  more  recent  inspection  shows  that 
the  movement  is  continuing.  The  views  herewith 
indicate  the  condition  last  August. 

As  shown  in  view  C,  the  abutments  have  moved  in 
toward  the  middle  of  the  stream,  the  movement  in  each 
case  being  greater  at  the  ground  line  than  at  the  girder 
line.  Bent  No.  1  from  the  west  end  fview  E)  shows  a 
horizontal  movement  of  approximately  1.0  in.  in  a 
vertical   height   of   12   ft.     The   upstream   post   in   this 


bent  has  broken  about  1  ft.  above  the  cap,  while  the 
downstream  post  has  broken  at  the  cap  line.  A  vertical 
movement  along  the  expansion  joint  in  the  girders  and 
floor  of  about  1  in.  was  noted,  as  shown  in  view  B.  View 
D  shows  the  movement  of  the  first  bent  from  the  east 
end  of  the  bridge  and  cracks  developing  in  the  cap  there. 
View  A  shows  cracks  developing  in  the  downstream  post 
in  the  sixth  bent.  The  fill  approaches  to  the  bridge  and 
the  concrete  pavement  at  points  on  either  side  where  the 
road  leaves  the  cuts  have  settled  in  each  case  12  in.  or 
more.  No  settlement  was  noted  at  the  abutments, 
although  view  C  shows  a  movement  of  the  fill  as 
evidenced  by  cracks. 

From  the  character  of  the  failure  noted,  it  would 
appear  that  there  is  a  movement  of  the  ground  from  the 
extreme  banks  of  the  channel  on  each  side  toward  the 
middle  of  the  stream,  this  movement  being  permitted 
through  the  release  of  pressure  due  to  the  cutting  of 
the  river.  This  movement  may  have  been  assisted  by 
the  numerous  earthquakes  which  have  occurred  in  the 
valley  during  the  past  year. 


Properties  of  Various  Hickories  Compared 

The  chief  difference  between  true  and  pecan  hickory, 
as  shown  by  tests  at  the  Forest  Products  Laboratory, 
is  in  toughness  or  shock-resisting  ability,  the  property 
which  is  so  valuable  in  wood  handles  and  vehicle  parts. 
In  this  property  true  hickories  are  far  superior  to  the 
pecans.  The  strength  of  pecan  is  somewhat  higher  than 
that  of  oak  or  maple,  and  for  such  articles  as  handles 
and  buggy  spokes  carefully  selected  pecan  is  probably 
to  be  preferred  to  either  of  these  two  woods.  In  heavy 
wagon  parts,  such  as  axles,  spokes  and  felloes,  maple 
and  oak  are  reputed  to  stay  in  place  better  than  hickory. 
Except  in  case  of  extreme  shortage  of  maple,  true 
hickory  and  oak,  it  would  probably  be  inexpedient  to 
use  pecan  hickory  for  these  heavy  parts.  The  sap- 
wood  or  white  wood  of  hickory,  which  is  usually 
preferred  by  the  trade,  is  the  better  wood  in  young, 
thrifty  trees,  but  in  over-mature  trees  it  is  inferior  to 
the  heartwood.  A  red  color  does  not  necessarily  make 
sound  hickory  suitable  for  vehicle  stock.  A  more  useful 
criterion  than  color  is  the  proportion  of  summerwood, 
or  non-porous  wood,  in  the  annual  growth  rings.  In 
hickory  stock  intended  for  the  more  exacting  uses,  the 
non-porous  wood  should  form  at  least  one-half  and 
preferably  three-quarters  of  the  annual  ring.  The  re- 
maining part  should  contain  very  few  pores.  A  further 
precaution  to  be  observed  is  that  the  non-porous  part 
of  the  annual  ring  should  be  hard  and  flinty.  The 
best  criterion  of  the  strength  properties  of  either  true 
or  pecan  hickor>'  is  the  weight  of  the  dry  wood.  This 
weight  should  not  be  more  than  10  per  cent  below  the 
average  for  true  hickory,  or  not  less  than  4.')  lb.  per 
cu.ft.  of  oven-dry  wood. 
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Some  Unsettled  Points  in 
Structural  Design 

Engineering  Judgment  Applied  to  a  Dozen  Open 

Questions  on  Columns,  Beams,  Grillages, 

Crane  Girders  and  Rivets 

By  R.  Fleming 

American    Bridge    Co.,   New    Yorli    City 

QUESTIONS  often  present  themselves  in  the  design 
of  steel  structures  on  which  the  designer  does  not 
find  adequate  help  in  textbooks.  A  few  of  these  points 
are  considered  in  the  present  article,  which,  however, 
does  not  attempt  to  settle  anything  but  simply  records 
the  writer's  views  and  practice. 

Mill-building  columns  with  brackets  carrying  crane 
girders  or  other  loads  and  columns  with  knee  braces 
usually  present  in  their  design  two  puzzling  questions: 
Shall  bending  moments  be  determined  with  the  ends 
considered  fixed  or  hinged?  and,  how  shall  the  direct  or 
axial  stress  and  the  bending  stress  be  combined  in  pro- 
portioning the  column? 

Bending  Moments  in  Columns  with  Brackets 
The  first  question  is  not  one  of  pure  mathematics 
but  depends  for  its  answer  upon  the  physical  condition 
of  the  ends  and  the  anchor  bolts.  Ordinary  set  anchor 
bolts  but  partially  fix  the  base.  The  point  of  contra- 
flexure  is  probably  at  one-fourth  to  one-third  the  dis- 
tance from  the  base  to  the  bottom  of  the  bracket  or 
knee  brace.  Connections  of  roof  trusses  to  columns  are 
never  strictly  rigid,  although  with  proper  details  the 
error  in  assuming  them  to  be  so  is  slight. 

In  consideration  of  these  factors,  the  writer  finds 
the  bending  moment  by  first  assuming  the  ends  of  the 
column  to  be  hinged,  equating  the  vertical  and  hori- 
zontal couples  and  solving  for  the  horizontal  reaction 
at  the  base.  This  reaction  multiplied  by  the  distance  to 
the  bottom  of  the  bracket  or  knee  brace  determines  the 
bending  moment  at  that  point.  Because  the  ends  of 
the  columns  are  partially  fixed,  eight-tenths  ( sometimes 
seven-tenths)  of  the  bending  moment  thus  found  is 
used  in  the  fundamental  formula  for  flexure  S  =  Mc/I 
to  determine  the  extreme  fiber  stress.  (It  may  be  noted 
that  the  Rankine  method  for  eccentric  loads  as  given  in 
various  editions  of  the  Carnegie  "Pocket  Companion" 
does  not  apply  to  a  load  resting  on  a  bracket  between 
the  ends  of  a  column  and  applied  several  inches  from  the 
column   face.) 

Proportioning  a  Column  for  Eccentricity 
As  to  the  second  question:  Many  bridge  specifica- 
tions, among  them  those  of  the  American  Railway  Engi- 
neering Association,  call  for  members  subject  to  both 
axial  and  bending  stresses  to  be  proportioned  so  that 
the  combined  fiber  stress  will  not  exceed  the  permissible 
axial  stress. 

The  Canadian  Engineering  Standards  Association 
specifications  for  steel  railway  bridges  (Sept.,  1920) 
contain  the  significant  paragraph: 

Members  subject  to  both  axial  and  bending  stresses  shall 
be  proportioned  so  that  the  combined  fiber-stress  will  not 
exceed  the  allowed  axial  unit-stress;  except  such  members 
as  may  be  subject  to  bending  moments  from  their  own 
weight  or  from  eccentricity,  when  the  total  fiber-stress  shall 
not  exceed  the  allowed  axial  unit-stress  more  than  10  per 
cent;  but  in  no  case  shall  the  section  be  less  than  that 
required  for  the  axial  stress  alone. 


Bishop,  in  his  "Structural  Drafting,"  1920,  writing 
of  members  which  resist  bending  and  direct  stress  says: 

In  a  compression  member  the  allowed  unit  stress  is 
usually  a  function  of  the  least  radius  of  gyration.  Opin- 
ions differ  as  to  whether  the  least  radius  of  gyration  about 
either  axis  of  symmetry  or  the  least  radius  of  gyration 
about  an  axis  perpendicular  to  the  plane  of  bending  should 
be  used.  The  use  of  the  foi-mer  is  often  specified,  particu- 
larly for  bridges,  but  the  resulting  margin  of  safety  is 
unnecessarily  large  where  the  direct  stress  is  relatively 
small.  It  is  better  to  consider  two  different  allowed  unit 
stresses  in  compression  as  explained  below.  This  method 
of  design  has  been  used  extensively  in  building  work  by 
engineers  of  repute  with  apparent  satisfaction.  (1)  The 
unit  stress  which  is  determined  by  the  least  radius  of  gyra- 
tion about  an  axis  perpendicular  to  the  direction  of  bending 
should  not  be  exceeded  by  the  sum  of  the  unit  stress  in 
direct  compression  and  the  unit  stress  due  to  bending.  (2) 
The  unit  stress  which  is  determined  by  the  least  radius  of 
gyration  of  the  ivhole  member  should  not  be  exceeded  by  the 
unit  stress  in  direct  compression  alone.  If  the  radius  of 
gyration  used  in  (1)  is  also  the  least  radius  of  the  whole 
member,  step  (2)  is  unnecessary. 

The  side  columns  of  buildings  are  usually  stayed  in 
the  direction  having  the  least  radius  of  gyration  by  the 
walls  or  siding.  The  greatest  bending  stress  from  a 
bracket  or  knee  brace  is  at  the  point  of  maximum  bend- 
moment  and  varies  to  zero  at  the  points  of  contraflexure. 
The  axial  stress  from  the  load  that  causes  bending  is 
carried  by  .that  poi-tion  of  the  column  below  its  point 
of  application.  Since  neither  the  maximum  bending 
stress  nor  the  entire  axial  stress  extends  the  whole 
length  of  the  column  the  writer  in  proportioning  side 
columns  (Case  1  of  Bishop)  usually  increases  the  allow- 
able working  stress  20  per  cent,  provided  the  section 
thus  obtained  is  not  less  than  that  required  for  bending 
or  axial  stress  alone.  For  interior  columns  with 
brackets  or  knee  braces,  and  unstayed  in  both  directions, 
the  writer  follows  Bishop,  i.e.,  does  not  use  the  20  per 
cent  stress  allowance  just  noted. 

Beams  and  Girders  Unsupported  Laterally 

In  an  article,  "Beams  Without  Lateral  Support" 
(Engineering  Neivs,  April  6,  1916,  p.  648)  the  writer 
pointed  out  the  wide  variation  of  published  rules  for 
the  strength  of  beams  unsupported  laterally.  This  varia- 
tion is  still  found.  For  instance,  the  Carnegie  "Pocket 
Companion,"  edition  of  1920,  for  an  unbraced  beam  of  a 
span  40  times  the  flange  width  allows  43.8  per  cent  of 
the  stress  that  would  be  permitted  if  the  compression 
flange  were  secured  against  lateral  deflection,  while 
"Cambria  Steel,"  edition  of  1919.  allows  73  per  cent  for 
the  same  beam. 

The  American  Railway  Engineering  Association's 
1920  specifications  for  steel  railway  bridges  limit  the 
stress  per  square  inch  in  the  compression  flanges  of 
plate  girders  to  14000  —  200  l/b  in  which  /  is  the  length 
of  the  unsupported  flange  and  b  is  the  flange  width. 
Ketchum,  in  "The  Design  of  Highway  Bridges,"  1920, 
specifies  16000  —  150  I  b  for  beams  and  girders.  The 
specifications  of  the  South  Carolina  highway  depai't- 
ment,  1919,  prescribe  20,200  —  350  lb  when  the 
unstayed  length  I  exceeds  126,  and  limits  /  b  to  40.  The 
Boston  building  law  of  1919  gives  19200  —  160  l/b  for 
for  l/b  greater  than  20.  The  192,0  Chicago  law  gives 
20000  —  160/6  for  ratios  over  25. 

Since  the  bending  stress  in  a  beam  due  to  direct  load 
varies  from  a  maximum  to  zero,  it  seems  needlessly 
severe  to  assume  the  compression  flange  to  be  a  column 
loaded  the  whole  length  with  the  maximum  bending 
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stress.  The  problem  is  to  find  an  equivalent  length  of 
column  with  equivalent  loading.  Several  attempts  have 
been  made  to  do  this. 

Box,  in  his  "Strength  of  Materials"  (first  edition 
1883)  concludes  that  the  maximum  tendency  to  deflect 
laterally  is  represented  by  considering  the  compression 
flange  as  a  column  of  a  length  equal  to  two-thirds  of 
the  length  of  the  span  and  carrying  a  load  equal  to 
one-third  the  greatest  compressive  stress  at  any  point. 

Prof.  H.  F.  Moore,  in  "The  Strength  of  I-beams  in 
Flexure"  (Bulletin  68,  University  of  Illinois  Engineer- 
ing Experiment  Station,  1913)  concludes  that  the  com- 
puted ultimate  flange  stress  for  steel  I-beams  not 
restrained  against  sidewise  buckling  is  given  by  the 
formula:  40000  —  60  ml')-'  in  which  I  is  the  length  of 
span  in  inches,  r'  is  the  radius  of  gyration  of  the  I-sec- 
tion  about  a  gravity  axis  parallel  to  the  web,  and  m  a 
constant  ranging  from  0.25  for  a  fixed-ended  beam  with 
load  at  the  mid-point  to  1.0  for  a  cantilever  beam 
uniformly  loaded.  For  a  simple  beam  with  load  at  mid- 
point m  is  given  equal  to  0.50  and  for  the  same  beam 
uniformly  loaded  m  equals  0.67. 

It  is  readily  seen  that  both  the  Box  and  the  Moore 
methods  allow  much  greater  extreme  fiber  stress  than 
any  of  the  specifications  quoted. 

The  present  writer  uses  the  following  unit  bending 
stresses  when  the  compression  flange  is  unstayed 
laterally:  For  I-beams  deeper  than  10  in.,  and  for  plate 
girders  without  cover  plates,  19000  —  250/  h;  for 
I-beams  10  in.  deep  and  under,  and  for  plate  girders 
with  cover  plates,  19000  —  225  /  b.  When  the  compres- 
sion flanges  of  beams  and  girders  are  rigidly  held  at 
the  ends,  he  takes  the  unsupported  length  I  as  three- 
fourths  of  distance  center  to  center  of  end  connections. 
Crossed  Diagonals  As  Struts 

Some  ten  years  ago  the  writer  designed  several 
hundred  towers  of  a  power  transmission  line.  The 
towers  were  four-sided,  each  side  being  double-latticed 
with  horizontal  struts  at  the  panel  points.  The  web 
system  was  calculated  as  two  Warren  trusses,  the  angle 
diagonals  of  the  two  systems  being  bolted  together  at 
their  mid-points.  The  tower  legs  were  inclined,  thus 
taking  most  of  the  shearing  stress  due  to  the  wind  and 
making  the  stresses  in  the  diagonals  quite  small.  The 
question  at  once  came  up  as  to  what  unsupported  length, 
/,  should  be  used  in  the  negative,  or  reduction,  term  of 
the  column  formula.  From  some  tests  made  with  paper 
models  it  was  deemed  legitimate  to  assume  for  /  the  dis- 
tance from  center  of  end  bolt  hole  to  bolt  hole  at  inter- 
section. For  the  small  stresses  11  x  li  x  i-in.  angles 
(galvanized)  were  u.sed.  No  buckling  of  any  of  these 
light  angles  has  ever  been  reported.  For  heavier  angles, 
say  I  or  .V.-in.  thick,  and  corresponding  stresses,  with  a 
single  bolt  at  their  intersection,  the  unsupported  length 
would  have  been  taken  as  three-fourths  of  the  distance 
between  centers  of  end  connections,  as  the  writer  would 
consider  the  restraining  effect  of  the  tension  diagonal  to 
be  less  in  this  case. 

Similarly  in  double  latticing  of  flat  bars  riveted  at 
intersections,  the  writer  assumes  the  unsupported 
length  /  in  the  negative  term  of  the  compression  formula 
to  be  three-fourths  the  distance  between  centers  of  end 
rivets.  This  is  approved,  by  implication,  by  the  many 
bridge  specifications  that  require  the  th'ckness  of  bars 
in  single  lattice  to  be  not  leas  than  one-fortieth  the  dis- 
tance between  end  rivets  while  one-sixtieth  is  allowed 
for  bars  in  douVile  lattice  if  riveted  at  intersections. 


Shall  grillage  beams  be  proportioned  on  the  assump- 
tion that  the  maximum  bending  moment  is  at  the  center 
or  at  the  edge  of  the  superimposed  load?  A  few  years 
ago  textbooks  and  handbooks  were  about  equally  divided 
between  the  two  methods  but  at  present  the  first  method 
is  in  the  lead;  half  a  dozen  rolling  mill  handbooks  use  it. 

There  is  room  for  doubt.  As  a  beam  becomes  loaded 
the  point  about  which  it  tends  to  turn  shifts  from  the 
center  toward  the  edge  of  the  superimposed  load;  on 
the  other  hand  the  edge  of  anj'  wall  column  base  or 
beam  is  seldom  strong  enough  to  take  the  uplift  from 
the  projecting  portion  of  the  beams  below,  and  its  yield- 
ing shifts  the  fulcrum  back  toward  the  center.  The 
truth  therefore  is  apt  to  lie  between  the  two  methods, 
and  the  writer  has  accordingly  adopted  the  following 
practice : 

For  foundations  with  but  one  tier  of  beams,  bending 
moments  are  calculated  about  the  center  of  the  super- 
imposed load  and  16,000  lb.  per  sq.in.  is  used  for  extreme 
fiber  stress  in  bending.  For  foundations  with  two  or 
more  layers  of  beams  embedded  in  concrete,  bending 
moments  are  taken  about  the  center  of  the  superimposed 
load  and  20,000  lb.  per  sq.in.  is  used  for  both  layers. 
Under  specifications  allowing  but  16,000  lb.  fiber  stress, 
the  point  of  maximum  bending  moment  is  assumed  mid- 
way between  the  center  and  the  edge  of  the  super- 
imposed load. 

Crane  Girders  and  Coal  Bunkers 

Crane  impact  has  not  been  measured,  but  the  prudent 
designer  is  bound  to  allow  for  it.  In  view  of  the  infre- 
queiicy  and  lack  of  harmony  of  specification  require- 
ments, the  writer  takes  the  impact  due  to  electric  travel- 
ing cranes  at  25  per  cent  and  that  due  to  hand-power 
traveling  cranes  at  10  per  cent.  No  impact  is  con- 
sidered for  two  cranes  in  action  on  the  same  girder. 

In  addition  to  vertical  loads  the  top  flanges  of  crane 
girders  are  designed  to  resist  a  total  transverse  hori- 
zontal thrust  of  20  per  cent  of  the  lifting  capacity  of 
the  crane,  or  10  per  cent  at  each  end  of  the  crane, 
divided  equally  among  the  wheels  of  the  end  truck. 

Coal  bunkers  are  assumed  to  be  surcharged  when  it 
is  possible  for  them  to  be  so  loaded.  The  weight  of 
loose  coal  is  usually  taken  at  56  lb.  per  cu.ft.  for  anthra- 
cite and  50  lb.  for  bituminous;  the  angle  of  repose  30 
deg.  for  anthracite  and  35  deg.  for  bituminous.  The 
writer  has  found  that  for  bunkers  up  to  20  ft.  in  depth 
the  hydrostatic  pressure  of  25  lb.  per  cu.ft.  is  ample  for 
lateral  pressure;  this  assumption  usually  allows  for 
sufficient  surcharge.  Of  course,  the  bottom  of  the 
bunker  is  designed  for  actual  weight  of  coal  contained. 
Miscellaneous  Points 

In  determining  column  loads  no  reduction  of  floor 
area  is  made  for  stair  openings,  unless  the  area  of  open- 
ing is  one-third  or  more  of  the  area  of  the  floor  panel. 

Column  formula  commonly  used :  S  —  16,000  —  70  /  r 
with  a  maximum  value  of  S  --  13000. 

Tension  in  rivets  is  assumed  at  7,000  lb.  per  sq.in. 
Tension  in  field  bolts  (not  anchor  bolts)  is  assumed 
at  9,000  lb.  per  sq.in.  net  section. 

Shear  and  bearing  values  of  countersunk  rivets  are 
assumed  at  three-fourths  the  values  of  rivets  with  full 
heads  when  the  metal  is  not  thinner  than  one-half  the 
diameter  of  the  rivet.  As  a  rule  countersunk  rivets  are 
not  used  in  thinner  metal,  but  when  unavoidable  they 
are  rated  at  three-eighths  the  values  of  full-headed 
rivets.     Flattened  heads  are  a.isumed  equal  to  full  heads 
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when  their  height  is  not  less  than  three-eighths  inch,  or 
one-half  the  diameter  of  the  rivet  for  i-in.  rivets  and 
less.  Rivets  flattened  to  less  than  these  heights  are 
regarded  as  countersunk  rivets. 

Bearing  value  on  plate-girder  stiffeners  transmitting 
loads  is  assumed  at  24,000  lb.  per  sq.in.  of  metal,  exclud- 
ing the  area  of  the  chamfered  portions  over  fillets  of 
flange  angles.  Stiffeners  transmitting  loads  are  designed 
as  columns  of  length  equal  to  one-half  the  depth  of  the 
girder. 

Highway  Traffic  Committee  Urges 
Advance  Planning 

Answers  to  Questionnaire  Indicate  Need  for 

Standardization  of  Traffic  Census 

Methods  and  Results 

BASED  on  a  questionnaire  to  which  52  replies  were 
received  from  23  state  highway  departments,  21 
counties  in  seven  states,  5  cities  in  four  states  and  3 
commercial  organizations,  a  final  report  on  present  and 
future  traffic  conditions  was  submitted  to  the  annual 
meeting  of  the  New  Jersey  State  Association  of  County 
Engineers,  at  Trenton,  Jan.  25,  by  a  committee  con- 
sisting of  J.  L.  Bauer,  chairman,  J.  J.  Albertson,  J.  M. 
Abbot,  F.  A.  Reimer  and  H.  F.  Harris.  The  committee, 
which  was  appointed  in  1919,  presented  a  summary  of 
the  replies  to  its  questions  and  also  made  recommenda- 
tions governing  future  traffic  studies,  emphasizing  par- 
ticularly the  need  for  a  standardization  of  traffic  census 
work  so  that  results  on  different  roads  in  different  parts 
of  the  country  may  be  intelligently  compared.  A  sum- 
mary of  the  report  follows: 

Results  of  Questionnaire 

The  results  of  the  questionnaire  indicated  that  for 
purposes  of  road  classification  the  terms  "heavy"  and 
"light"  were  preferred  to  "commercial"  and  "pleasure" 
for  designating  the  character  of  traffic.  Opinion  was 
evenly  divided  as  to  whether  such  a  classification  should 
be  based  on  maximum  or  on  average  traffic.  It  was 
indicated  that  a  22-ton  vehicle  should  be  the  dividing 
line  between  "heavy"  and  "light"  traffic. 

Thirty-three  answers  showed  that  no  traffic  records 
were  available,  while  fourteen  of  those  who  had  traffic 
records  indicated  that  they  were  in  most  cases  not  de- 
pendable. Such  records  as  have  been  taken,  however, 
show  that  truck  traffic  has  been  increasing  on  country 
roads  at  a  faster  rate  than  other  automobile  traffic. 

Replies  to  questions  regarding  roadway  widths  varied 
widely.  Paved  portions  of  existing  roadways  ranged 
from  9  to  60  ft.;  forty-eight  replies  indicated  general 
widths  of  16  to  20  ft.,  thirty-six  named  18-ft.  widths  and 
twenty-five  named  16  ft.  Widths  between  gutters  were 
shown  to  range  from  20  to  60  ft.,  32  ft.  being  the 
average  width  of  all  mentioned.  Total  roadway  widths 
were  from  20  to  120  ft.,  with  60  ft.  as  the  average  and 
50  ft.  as  the  width  most  generally  in  use. 

The  probable  increase  in  automobile  traffic  in  the 
next  10  years  will  be  somewhere  between  30  and  500  per 
cent,  according  to  the  replies  received.  Fifteen  replies 
stated  that  the  future  yearly  increase  will  be  greater 
than  the  yearly  increase  in  the  past;  twelve  believe  that 
such  yearly  increase  will  be  equal  to  that  of  the  past; 
while  eleven  are  of  the  opinion  that  the  future  will 
bring  about  a  reduced  rate  of  increase.  There  was, 
.however,   practically    unanimous    agreement   that   com- 


mecial  traffic  on  country  roads  would  increase  faster 
than  other  traffic  and  that  total  loadings  would  show  an 
increase. 

Road  traffic,  the  committee  pointed  out  in  one  of  its 
questions,  has  doubled  in  some  sections  in  periods  of 
from  two  to  three  years.  Assuming  road  traffic  6  years 
hence  to  be  four  times  as  great  as  it  is  at  present,  a 
query  was  raised  as  to  whether  present  roads  could 
accommodate  the  increase.  Thirty  replies  answered  in 
the  negative  and  fifteen  in  the  affirmative. 

Practically  all  replies  showed  a  desire  to  eliminate 
railroad  grade  crossings  and  to  increase  paved  widths 
of  roadway  and  rights-of-way.  Twenty-two  replies  ap- 
proved the  suggestion  made  by  the  committee  of  plan- 
ning parallel  roads  on  main  routes  so  as  to  provide  for 
one-way  traffic  roads  or  for  a  division  between  commer- 
cial and  pleasure  traffic.  Many  localities  are  studying 
this  question. 

Commenting  on  the  grovrth  of  the  automobile  indus- 
try, the  report  states  that  in  1919  there  were  more  than 
7,500,000  motor  vehicles  in  the  United  States;  the  gain 
in  registration  in  1919  over  1918  was  about  25  per  cent. 
Assuming  the  production  of  motor  vehicles  to  increase 
in  the  future  at  the  same  rate  as  in  the  past  the  pas- 
senger car  production  in  1930,  according  to  the  report, 
will  be  3,400,000  vehicles  and  motor-truck  production 
1,340,000  vehicles.  At  present  in  the  United  States 
there  is  one  automobile  for  each  14.14  inhabitants.  In 
France  the  proportion  is  one  automobile  to  198  persons, 
while  in  Great  Britain  it  is  one  automobile  to  180  per- 
sons. The  State  of  Iowa  claims  one  automobile  for  each 
six  persons. 

The  report  indicates  that  within  a  few  years  it  is 
reasonable  to  expect  that  with  the  aid  of  the  United 
States  Government  a  sum  approximating  $1,000,000,000 
per  year  will  be  spent  on  highways. 

Traffic  Data 

Information  received  by  the  committee  in  reply  to 
the  questionnaire,  covering  traffic  data  in  various  parts 
of  the  United  States,  is  summarized  below: 

On  the  Lincoln  Highway  in  Pennsylvania  between 
Philadelphia  and  Trenton  it  is  estimated  that  in  the  year 
1918  the  total  traffic  of  teams,  automobiles  and  trucks 
was  225,000. 

In  the  County  of  Los  Angeles,  Cal.,  in  various  months 
in  1919  and  on  eight  different  roads  the  traffic  ran  from 
2,000  in  24  hr.  up  to  7,200  in  24  hr.,  the  count  being 
made  on  four  classes  of  traffic,  horse,  motorcycle,  auto- 
mobile and  motor  truck.  The  estimated  tonnage  was 
from  3,064  tons  in  the  first  case  to  8,832  tons  in  the 
second. 

At  the  city  line  of  the  city  of  Seattle,  Wash.,  at  South 
Park  in  July,  1919,  the  total  daily  traffic  ran  from  700 
to  2,070,  counting  about  8  hr.  per  day. 

In  Allegheny  County,  Pa.,  in  various  months  during 
1919,  counts  were  made  on  twenty-three  roads  for  a 
period  of  seven  days  each  and  for  12  hr.  each  day.  The 
total  counts  for  the  seven  days  on  each  road  ran  from 
1,579  vehicles  to  15,442  vehicles. 

In  Union  County,  N.  J.,  the  traffic  census  made  on 
four  successive  Saturdays  and  Sundays  in  the  early 
summer  of  1918  at  four  of  the  densest  traffic  roads  in 
the  county  showed  a  total  traffic  census  for  24  hr.,  taking 
the  average  of  days  of  observance,  at  from  4,500  to 
12,000  vehicles.  Two  of  these  points  registered  very 
close  to  the  figure  12,000  vehicles  in  24  hr. 


February  24,  1921 


ENGINEERING     NEWS-RECORD 


339 


Daily  traffic  for  the  new  Hudson  River  vehicular  tun- 
nels between  New  York  and  Jersey  City,  as  forecast  by 
the  Tunnel  Commission,  will  be  as  follows : 

1924 — date  of  opening  of  tunnel,  16,500  vehicles  daily. 
1929—25,900  vehicle-s  daily. 
1934—37,800  vehicles  daily. 

The  amount  and  increase  of  traffic  over  four  New 
York  City  bridges  over  the  East  River  in  a  period  of 
seven  years  is  given  below: 

1912  1919  Percent 

Daily  Daily  Increase 

Brookh-n  Bridge 4,000  6,700  67 

Manhattan  Br  dge 4,800  21,400  345 

WUliamsburg  Bridge 6.000  16,300  172 

Queensborough  Bridge 3,500  18,700  435 

Uniformity  Needed 

The  report  points  out  there  is  apparently  no  basis  of 
understanding  throughout  the  country  as  to  the  termin- 
ology of  traffic.  Traffic  information  is  obtained  in  dif- 
ferent w'ays  and  for  different  periods  of  time,  so  that 
with  the  data  available  comparisons  cannot  well  be  made. 
The  committee  believes  that  traffic  could  be  divided  by 
units  of  100  vehicles  per  day  and  roads  then  numbered 
from  one  up,  traffic  No.  1  covering  100  vehicles  per 
24  hr.,  traffic  No.  8,  800  vehicles  per  24  hr.,  etc. 

The  committee  recommends  greater  extension  of  traf- 
fic census  work,  extension  of  research  work,  planning, 


Distribution  by  Number  of  Vehicles 
(3690  vehicles  per  aay,avtra^) 
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now,  for  future  state  or  county  highway  systems  and 
extensions  thereof,  and  the  planning  of  present  con- 
struction with  a  view  to  traffic  in  the  immediate  future. 
It  is  realized  also  that  the  methods  of  taking  the  traffic 
census  must  be  standardized.  Reproduced  herewith  from 
the  report  is  a  sample  of  a  traffic  census  sheet  following 
that  used  in  one  of  the  eastern  states  which  the  com- 
mittee believes  to  be  suitable  for  general  use.  With  this 
sheet  the  totals  of  any  class  of  traffic  and  the  grand 
total  of  all  traffic  are  obtainable;  the  loads  passing  over 
the  roadway  in  proportion  to  the  width  thereof  may 
■  l.so  be  determined.  The  specimen  sheet  herewith  is 
omewhat  condensed  in  apace;  actually  more  room  would 
l>e  provided  for  the  census  figures. 

The  report  also  submitted  a  sample  method  of  chart- 
ing traffic,  as  shown  herewith. 

Replies  to  the  questionnaire  indicate  that  the  nor- 
mal maximum  or  average  maximum  traffic  should  be 
taken  as  the  basis  of  traffic  for  the  roads.  In  northern 
'"limates  the  periods  for  taking  traffic  censuses  could  be 
fleeted  as   follows: 


Month 
'  April 

First  period   . .      {  May 

'  June 

Second  period July 

Third  period .-Vugust 

Fourth  period /  September 

\  October 


Days    of    Obse.vation 
3  corL'"ecutive  days,  including  Sunday 

3  consecutive  days,  including  Sunday 
3  consecutive  days,  includi  g  Sunday 
3  consecutive  daj'S,  including  .Sunday 


SUGGESTED  FORM  OF  TRAFFIC  CENSUS  SHEET 

Traffic  Census  Sheet  County  No Station  No County 

State  Highway  Department  of  New  Jersey 1 92 

Road  at 
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Count  taken from to from 
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6  a.m.  to    7  a.m. 

- 

— 

— 

— 

— 



— 

— 

— 

— 

7  a.m.  to    8..,.m. 

8  a.m.  to    9  a.m. 

9  am.  to  10  a.m. 

10  a.m.  to  11  a.m. 

11  a.m.  to  12  N... 

12  N.     to    1  p.m. 

I  p.m.  to    2  p.m. 

2  p.m.  to    3  p.m. 

3  p.m.  to    4  p.m. 

4  p.m.  to    5  p.m. 

5  p.m.  to    6  p.m. 

6  p.m.  to    7  p.m. 

7  p.m.  to    8  p.m. 

8  pm.  to    9  p.m. 

9  pm.  to  10  p.m. 

- 

— 

10  p.m.  to  II  p.m. 

1 

II  p.m.  to  12  m. 





12  m.     to    1  a.m. 

1  a.m.  to    2  a.m. 

2  a.m.  to    3  a.m. 

3  a.m.  to    4  a.m. 

— 

— 

— 

— 

— 

— - 

— 

— 

— 

— 

4  a.m.  to    5  a.m. 

S  a.m.  to    6  a.m. 

Total  roadway — 

Of  the  above  motor  vehicle: carried  foTciffn  licem'<^s  a*  folio 

Weather 

Type  of  pavement Condition  of  pavemci  * 

Width  of  roadw.iy .  Width  of  p.nvpmenl Traffic 

tires .<pp"i:il  .  .In.«pector. 

Notes.  Uhcckod  by 


.Sparc  hciow  till    line 
No  of  Wriuht, 
Kind  of  \'chiclc         Vcfiiclo^i  Ton* 

Molnrcvrlc.  0  25 

Light  hor-c,  empty  I    25 

l.ighl  hor^o.  loaded  2  00 

Heavy,  2-horw,  empty  3   20 

Heavy  2-hor'e.  lo»<M 6  20 

Light  pleasure  motor.  I    50 

Heavy  plea.ure  motor  2  50 

Light  motor  truck,  cnipiv  I    00 

Light  motor  truck,  loadeirl  2   50 

Heavy  motor  truck,  empty     ...  5  00 

Heavy  motor  truck,  loaded      .  10  50 

Special"      

SppciaU,  IO-t<>nB. 
HpeciftU,  15-ton" 
.'^(H^cial",  over  l5-tori« 
Total..., 


e  erved  for  ofhci   ii  c 

Filed  Sheet  No County 

Tonragr  per  ft.  width  of  pave- 
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way"   

Include"  weight  of  hor«c». 

Motnrcjcic" Tonii 

Light  hnrse,  empty Tom 

Light  hnr«-,  loa4le<l    Tonn 

■  horwe,  empty Toiw 

Tom 
Ton» 

TODK 

Tonn 
Ton» 
Tons 


Light  plea"ure 

llcnv\  plca"iire     

Light  motor  truck,  empty.  . 
Light  motor  truck,  loaded. . 
Heavy  motor  truck,  empty. 
Heavy  motor  truck,  loaded. 


Calcula'ioiu  by 


Filed  by DUafllad. 
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The  traffic  census  should  cover  the  entire  24  hr.  in 
each  case.  In  many  instances,  however,  the  traffic 
during  a  part  of  the  total  day  might  easily  be  approxi- 
mated and  expense  thus  saved. 

It  is  recommended  that  state  highway  departments 
and  county  highway  departments  prepare  maps  showing 
present  and  future  highway  systems  and  extensions 
thereof.  The  planning  should  extend  to  a  period,  say 
20  years  ahead,  along  broad  lines  in  a  manner  some- 
what similar  to  that  now  in  use  in  many  places  in  city 
planning. 

New  roads  should  be  built  of  generous  width,  not 
less  than  60  ft.,  with  particular  attention  to  the  securing 
of  curves  of  large  radius  and  the  avoidance  of  steep 
grades  and  railroad  grade  crossings.  This  plan  of 
future  roads  could  be  altered  from  time  to  time  as 
necessity  arose,  but  should  always  be  kept  many  years 
in  advance  of  present-day  needs. 

Considei'able  work  could  be  done  at  this  time,  the 
report  states,  which  would  be  of  great  future  benefit  if, 
in  planning  construction,  special  attention  were  given 
to  wide  right-of-way  widths,  flat  curves  and  easy  grades. 
These  points  are  among  the  most  permanent  of  present 
considerations,  as  they  would,  no  doubt,  outlast  the 
present  actual  road  constructions.  Likewise,  in  the 
design  of  bridges,  if  of  a  permanent  character,  such  as 
steel,  stone  and  concrete,  the  idea  could  be  kept  in  mind 
of  their  use  by  a  traffic,  say  10  or  20  years  in  advance 
of  the  present  date.  This  consideration  might  lead  to 
the  building  of  wider  and  stronger  structures. 

In  conclusion,  the  committee  believes  that  the  require- 
ments of  the  future  along  road-building  lines  cannot  now 
be  fully  determined,  but  by  the  use  of  present  knowl- 
edge, the  securing  of  additional  necessary  data  and  the 
estimating  of  future  traffic,  much  may  now  be  done  by 
road  builders  which  will  not  only  be  of  present  value, 
but  which  will  be  of  greater  value  in  the  immediate  and 
more  distant  future. 


Federal  Aid  for  Drainage  Proposed 

Government  assistance  in  the  drainage  of  swamp 
lands,  protection  of  overflowed  lands  and  reforesting  of 
cut-over  lands  is  provided  in  a  bill  now  before  Congress, 
drafted  by  Edgar  A.  Rossiter,  consulting  engineer, 
Chicago.  Such  assistance  would  be  rendered  through 
the  Department  of  the  Interior,  with  a  fund  provided 
by  annual  appropriations  by  Congress.  Under  the 
proposed  plan  any  state  reclamation  board  could  call  for 
an  investigation  of  a  project  to  determine  such  charge 
per  acre  on  the  lands  affected  as  would  return  to  the 
fund  the  estimated  cost  of  construction,  the  board  to 
have  charge  of  construction.  For  operation  and  main- 
tenance an  additional  charge  might  be  made,  but  this 
work  might  be  transferred  by  the  Department  of  the 
Interior  to  a  local  drainage  association  or  district.  When 
any  project  includes  a  navigable  stream  which  might  be 
utilized  for  barge  transportation  the  cost  would  be 
divided  between  the  Federal  government  and  the  land- 
owners. Mr.  Rossiter  points  out  that  Illinois  alone  has 
10,000,000  acres  of  swamp  and  overflowed  lands,  but 
that  State  laws  provide  no  relief,  while  the  Federal 
reclamation  act  establishes  a  precedent  for  such 
improvement  work  as  is  covered  in  the  proposed  bill. 
He  states  that  arid  lands  are  worth  $50  to  $100  per 
acre  when  irrigated  but  that  swamp  lands  are  worth 
$200  to  $350  per  acre  when  drained. 


Criticism  of  California  Highways 
Policy  Answered 

state  Commission  Issues  Reply  to  .Joint  Report  of 

Auto  Club's  Engineering 

Advisers 

IN  REPL\  to  a  joint  report  on  California's  highway 
system  made  recently  in  behalf  of  two  local  auto- 
mobile associations  (see  Engineering  News-Record, 
Feb.  3,  p.  207)  the  state  highway  commission  has  issued 
a  statement  in  defense  of  its  policies  from  which  the 
following  extracts  are  taken: 

Two  major  criticisms  are  made  of  the  policies  under 
which  California  has  developed  its  highway  system;  One 
has  to  do  with  the  type  of  roads  constructed — particularly 
their  width  and  thickness.  The  second  deals  with  the  plan 
under  which  it  is  proposed  to  expend  moneys  remaining  in 
the  $40,000,000  bond  issue. 

The  first  criticism  involves  the  question  whether  state 
highways  should  be  built  upon  the  unit  plan  and  widened, 
thickened,  and  surfaced  as  traffic  increases,  or  whether  the 
ultimate  road,  if  such  a  thing  exists,  should  be  built  as  the 
first  and  original  construction.  If  the  latter  plan  is  adopted, 
it  marks  a  complete  departure  from  the  policy  under  which 
California  has  developed  a  highway  system  that  touches 
and  serves  almost  every  part  of  the  state.  If  the  plan  that 
the  two  auto  clubs  now  advocate  had  been  adopted,  high- 
way construction  in  California  would  today  be  practically 
confined  to  the  construction  of  a  boulevard  between  a  few 
large  cities. 

Against  this  policy  is  that  of  the  commission  for  the  con- 
struction of  a  road  of  sufficient  width  and  thickness  to  take 
care  of  existing  traffic,  with  reasonable  regard  for  traffic 
growth.  It  provides  for  widening  and  thickening  as  traffic 
demands  a  heavier  duty  road,  without  the  loss  of  the  original 
investment. 

On  this  point  the  biennial  report  of  the  highway  commis- 
:  ion  says:  "This  policy  has  resulted  in  giving  to  California 
a  mileage  in  improved  highways  that  could  never  have  been 
built  had  roads  been  originally  constructed  to  meet  traffic 
demands  of  the  far  future.  Not  only  has  this  added  mileage 
justified  the  commission's  construction  policy,  but  it  is 
further  justified  by  the  fact  that  the  alternative  policy  of 
building  completed  roads  would  have  cost  the  state  millions 
of  dollars  without  due  return." 

It  would  be  interesting  to  know  just  how  the  fact  will 
be  determined  as  to  just  what  future  traffic  is  to  be,  and 
what  thickness  and  width  of  road  it  will  be  necessary  to 
build  to  take  care  of  such  traffic.  To  quote  from  the  report 
of  the  auto  clubs:  "The  number  of  automobiles  in  Cali- 
fornia has  increased  from  98,399  in  1913  to  535,000  in  1920. 
In  the  same  interval  trucks  have  increased  from  5,299  to 
35,000."  Continuing  the  report  says:  "We  may  confidently 
expect  a  great  increase  in  the  number  of  trucks.  Their 
size,  weight  and  future  speed  is  an  uncertain  question." 

The  fact  that  the  state  highway  system  is  taking  care  of 
this  enormous  expansion  of  traffic  indicates  the  substantial 
character  of  its  construction,  and  that  the  roads  were 
planned  both  with  foresight  and  judgment. 

So  much  for  past  construction  policies.  The  highway 
commission  agrees  with  the  auto  clubs  that  the  time  has 
come  when  traffic  demands  a  heavier  duty  truck  high- 
way. Recognizing  this,  the  commission,  befoi-e  any  ques- 
tion of  the  sufficiency  of  the  highways  was  raised,  had 
already  substanially  increased  its  specifications.  Much  of 
its  biennial  report  submitted  in  January  is  devoted  to  recom- 
mendations for  widening,  thickening  and  surfacing  the  older 
highways  and  for  obtaining  funds  for  this  improvement 
through  the  medium  of  a  gasoline  tax. 

The  commission  contends  that  this  heavier  duty  highway 
can  be  secured  without  the  loss  of  any  appreciable  part 
of  that  portion  of  the  $36,000,000  that  California  has  in- 
vested in  its  paved  roads  if  a  continuous  program  of  widen- 
ing and  thickening  is  carried  on  well  in  advance  of  perma- 
nent  injury   to  the   highway  through   intensive   traffic. 


February  24,  1921 


ENGINEERING     NEWS-RECORD 


341 


As  to  future  construction,  the  auto  clubs  suggest  a  road 
from  6  to  8  in.  in  thickness,  reinforced,  of  a  minimum  width 
of  20  ft.  and  24  ft.  wide  near  the  large  cities.  The  speci- 
fications of  the  commission  call  for  a  5-in.  reinforced  road, 
of  a  minimum  width  of  15  ft.,  but  built  wider  where  present 
traffic  or  the  outlook  for  early  traffic  development  demands 
a  wider  highway;  and  with  the  road  designed  so  that  it  can 
be  widened   and  thickened  to  meet  future  traffic   demands. 

The  commission  is  not  averse  to  increasing  its  minimum 
specifications.  But  the  people  of  the  state  must  under- 
stand that  the  construction  of  wider  and  thicker  highways 
will  cut  enormously  into  mileage,  just  as  the  increase  in 
specifications  from  a  4-in.  reinforced  slab  to  a  5-in.  rein- 
forced slab  has  cut  into  mileage. 

Relative  to  the  second  major  criticism,  the  $40,000,000 
bond  issue  was  made  up  by  budgeting  amounts  to  certain 
roads.  The  commission  stands  by  the  budget.  It  proposes 
to  spend  on  every  road  as  much  as  is  in  the  budget  for  it. 
It  does  not  propose  to  rob  one  road  to  build  another.  The 
auto  clubs  practicaly  propose  to  abandon  the  budget  and  to 
such  an  extent  as  may  be  necessary  to  throw  the  new  roads 
overboard. 

The  commission  has  adopted  as  its  standard  of  construc- 
tion a  cement  concrete  base  or  slab  built  to  meet  traffic 
necessities.  As  funds  are  made  available,  this  slab  should 
be  widened,  thickened  and  finished  with  a  wearing  surface. 
Such  a  road,  the  commission  believes,  is  the  most  prac- 
ticable highway,  both  as  regards  the  ability  of  the  state  to 
construct  and  as  regards  the  service  to  be  obtained  from  the 
road.  The  commission  is  not  convinced,  as  the  auto  clubs 
appear  to  be,  that  the  concrete  road  without  a  wearing 
surface  is  the  final  word  in  pavement  design. 


Proposed  Grouping  of  Railways 
in  Great  Britain 

Government  Plans  Seven  Groups — Companies 

Prefer  Five — Controversy  Over  Basis  of 

Rates  and  Financial  Returns 

COMBINING  the  railway  systems  of  Great  Britain 
into  a  few  large  groups  is  proposed  by  the  British 
government  and  a  bill  for  this  purpose  has  been  pre- 
pared by  the  Minister  of  War.  Certain  features  of  the 
bill  do  not  meet  the  approval  of  the  railways,  which 
have  presented  their  views  to  the  minister  through  the 
Railway  Companies  Association,  in  the  hope  of  effecting 
a  settlement  which  will  protect  the  interests  of  the 
companies  and  their  shareholders,  and  will  avoid  exces- 
sively high  rates  or  the  continuation  of  subsidies  at 
the  expense  of  the  taxpayers,  but  will  place  the  railways 
on  the  sound  financial  basis  necessary  for  their  efficient 
operation. 

Under  the  government  plan,  there  would  be  six 
groups  for  England  and  Wales  and  one  for  Scotland,  but 
the  Minister  of  War  has  expressed  some  doubt  as  to 
whether  the  passenger  and  freight  rates  can  be  so 
revised  as  to  secure  even  approximate  financial  equili- 
brium within  each  group.  The  Railway  Companies 
Association  agrees  with  the  general  principle  of  group- 
ing, but  suggests  five  groups  covering  England,  Wales 
and  Scotland  as  being  more  likely  to  obtain  the  desired 
financial  results.  In  particular,  it  divides  the  Scotch 
lines  between  two  of  the  groups,  so  that  there  would 
■till  be  competition  for  Scotch  business.  Under  the  com- 
panies' plan  all  lines  north  of  the  Thames  would  be 
divided  into  two  groups,  northeastern  and  northwestern, 
with  about  5,000  and  6,500  miles  respectively.  A  third 
group  of  4,000  miles  includes  a  system  from  London  to 
the  west,  with  all  the  Welsh  lines.  A  fourth,  with  2..500 
miles  comprises  all  lines  south  of  the  Thames  and  the 
fifth  is  compo.sed  of  all  the  London  local  lines. 


The  amalgamation  or  consolidation  of  capital  of  the 
several  companies  comprised  in  each  group  appears  to 
be  made  compulsory  in  the  new  bill,  but  the  companies 
consider  that,  although  such  amalgamation  may  become 
expedient,  it  should  be  optional.  As  to  financial  returns, 
the  bill  provides  that  some  prescribed  authority  shall 
determine  rates  which,  with  efficient  and  economical 
management,  will  enable  the  companies  to  earn  a  net 
levenue  substantially  equivalent  to  the  combined  net 
revenue  of  all  the  companies  absorbed  in  the  group.  A 
difficulty  has  arisen  from  the  stipulation  that  this 
revenue  is  to  be  determined  upon  a  pre-war  basis. 

It  is  agreed  by  the  companies  that  if  this  term  is 
taken  to  mean  that  the  return  to  capital  is  not  to  exceed 
the  pre-war  rate,  it  would  be  impossible  to  raise  on 
reasonable  terms  the  additional  capital  which  is  required 
for  further  railway  development.  The  companies 
probably  would  accept  a  provision  to  the  eflFect  that  the 
future  net  revenue  is  to  include  a  return  on  capital 
which  will  place  railway  investments  in  the  same  rela- 
tion to  other  industrial  investments  as  in  pre-war  days. 

A  statement  issued  by  the  Railway  Companies 
Association  points  out  that  the  principal  purpose  of  the 
financial  arrangements  is  to  make  the  railways  self- 
supporting  in  the  hands  of  the  present  owners,  to  put  an 
end  to  State  subsidies,  and  to  reduce  or  eliminate 
serious  claims  against  the  government  arising  out  of 
its  present  possession  of  the  railways.  In  view  of  the 
difficult  problems  of  finance,  administration,  organiza- 
tion and  operation  the  association  considers  that  it  will 
not  be  practicable  to  have  the  groups  ready  for  operation 
before  1924.  It  is  suggested,  therefore,  that  when  the 
existing  government  control  ceases  in  August.  1921,  the 
government  shall  continue  the  present  agreement  until 
January,  1924,  and  shall  meanwhile  guarantee  the  com- 
panies the  same  net  receipts  as  in  1913. 

Railway  Labor  Representation 

A  serious  point  at  issue  is  the  provision  of  the  govern- 
ment railway  bill  that  the  railway  managing  boards 
shall  be  composed  not  only  of  directors  elected  by  the 
proprietors,  but  shall  include  also  the  chief  officers  and 
workmen  elected  by  the  employees.  Strong  objection  is 
made  by  the  companies  to  having  labor  representatives 
on  the  boards,  especially  as  the  employees  have  no 
financial  interest  or  responsibility  in  the  companies,  so 
that  matters  involving  heavy  expenditures  and  possible 
consequent  reduction  in  dividends  would  not  affect  the 
employees  to  any  extent.  This  participation  in  the 
management  is  advocated  vigorously  by  labor  interests, 
but  the  companies  consider  that  it  "is  unjustifiable, 
wrong  in  principle  and  would  be  subversive  of 
discipline." 

Further,  the  companies  urge  that  as  the  government 
accepts  no  financial  responsibility  for  the  railways, 
there  is  no  ground  for  imposing  upon  them  a  plan 
which  radically  affects  the  charter  of  a  company  and 
its  powers  of  management,  and  which  interferes  with 
the  right  of  shareholders  to  choose  their  own  directors. 
On  the  other  hand,  the  companies  recognize  the  po.ssi- 
bility  of  advantage  in  giving  the  employees  a  part  in 
dealing  with  operating  problems.  The  Railway  Com- 
panies As.sociation  therefore  suggests  the  appointment 
of  committees  composed  of  officers  nominated  by  the 
board  of  directors  and  employees  elected  by  the  em- 
ployees from  their  own  ranks,  each  committee  having 
a  director  as  chairman. 
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A  National  Problem  for  Engineers — 

Taking  Up  The  Slack  in  Industry 

Possibilities  in  the  Elimination  of  Wastes  and  the  Intelligent  Direction  of  Productive  Power 
to  Reduce  Unemployment  and  Labor  Friction 

By  Herbert  Hoover, 

President,  American  Enginesring  Council. 


At  the  meeting  held  Feb.  14,  in  Syracuse,  N.  Y., 
of  the  American  Engineering  Council— the  governing 
body  of  the  Federated  American  Engineering  Societies 
— Herbert  Hoover,  the  council's  president,  outlined  the 
possibilities  of  the  survey  of  industrial  wastes  which 
the  federation  has  organized.  An  abstract  of  his 
address  follo%vs: 

THE  federation  of  engineering  societies  has  been  brought 
about  solely  that  we  might  secure  for  public  service 
the  collective  thought  and  influence  of  100,000  to  200,000  uf 
our  professional  engineers.  This  great  body  of  men  in 
administrative  and  technical  service  penetrates  every  indus- 
trial avenue  and  thus  possesses  a  unique  understanding  of 
many  of  our  intricate  economic  problems  and  an  influence 
in  their  solution  not  equalled  by  any  other  part  of  the  com- 
muiiity.  Wanting  nothing  from  the  public,  either  indi- 
vidually or  as  a  group,  they  are  indeed  in  a  position  of  dis- 
interested service.  This  federation  has  initiated  services  to 
the  public  in  many  directions. 

I  propose  to  deal  with  only  one  measure  of  this  service 
today.  Your  council  has  organized  a  preliminary  survey 
of  some  of  the  weaknesses  in  our  production  system.  This 
survey  will  attempt  to  visualize  the  nation  as  a  single 
industrial  organism  and  to  examine  its  efficiency  toward  its 
only  real  objective — the  maximum  production.  In  a  general 
way  this  inquiry  will  bear  upon  the  whole  question  of  defi- 
ciency in  production — industrial  waste  in  a  broad  sense. 

Kinds  of  Waste 

The  waste  in  our  production  is  measured  by  the  unemploy- 
ment, the  lost  time  due  to  labor  conflict,  the  losses  in  labor 
turnover,  the  failure  to  secure  maximum  production  of  the 
individual  due  either  to  misfit  or  lack  of  interest.  Beyond 
this,  again,  is  a  wide  area  of  waste  in  the  poor  co-ordina- 
tion of  great  industries,  the  failures  in  transportation,  coal 
and  power  supplies  which  re-echo  daily  to  interrupt  the 
steady  operation  of  industry.  There  are  other  wastes  due 
to  lack  of  standardization,  to  speculation,  to  mismanagement, 
to  inefficient  national  equipment  and  a  hundred  other  causes. 
There  is  a  certain  proof  of  deficient  production  by  compari- 
sons of  our  intense  results  in  1918,  when,  with  20  per  cent 
of  our  man-power  withdrawn  into  the  army,  we  yet  pro- 
duced 20  per  cent  more  commodities  than  we  are  doing 
today.  We  are  probably  not  producing  more  than  60  or  70 
per  cent  of  our  capacity;  that  is,  if  we  could  synchronize 
all  national  effort  to  maximum  production,  we  could  produce 
30  or  40  per  cent  more  commodities  and  service.  Our 
national  machine  is  today  doing  worse  than  usual,  as  wit- 
ness the  3,000,000  idle  men  walking  our  streets.  One  part 
of  the  human  measure  of  this  shortage  in  production  is  the 
lack  of  necessities  or  comforts  to  them  and  their  families 
and  their  anxieties  as  to  the  future. 

No  one  will  ever  suppose  that  it  is  possible  to  bring 
national  productivity  up  to  the  full  100  per  cent,  but  the 
whole  basis  of  national  progress,  of  an  increased  standard 
of  living,  of  better  human  relations,  indeed,  of  the  advance- 
ment of  civilization,  depends  upon  the  continuous  improve- 
ment in  productivity.  While  we  currently  assume  that  great 
advances  in  living  standards  are  brought  about  by  new  and 
basic  inventions,  yet  ever  a  greater  field  of  increasing 
standards  lies  in  the  steady  elimination  of  wastes.  The  pri- 
mary duty  of  organized  society  is  to  enlarge  the  lives  and 
increase  the  standards  of  living  of  all  the  people,  not  of 
any  special  class.  We  are,  therefore,  proposing  to  make 
a  preliminary  examination  of  the  volume  of  waste  in  certain 


industries,  the  proportions  that  lie  in  each  field  of  fault. 
And  no  engineering  report  is  worth  the  paper  it  is  written 
upon  without  constructive  suggestions  in  remedy. 

Productive  Power  Must  Be  Shifted 

There  is  ofttimes  a  superficial  dismissal  of  this  subject 
of  maximum  production  on  the  assumption  that  there  are 
positive  limits  in  production  due  to  oversupply.  Such 
assumption  has  no  proper  foundation  in  the  broad  view  of 
industry  as  a  whole.  Too  much  economic  thought  on  pro- 
duction has  delimited  its  boundaries  by  the  immediate  vol- 
ume of  demand  of  a  given  commodity.  There  is  no  such 
thing  as  the  nation  overproducing,  if  it  produces  the  right 
commodities.  The  commodities  or  services  produced  by  the 
whole  nation  are  capable  of  absorption  by  the  whole  nation, 
if  they  are  of  the  right  character.  In  other  words,  if  we 
could  attune  tlie  whole  industrial  world  to  the  highest 
pitch,  agriculture  as  well  as  manufacture,  an  increasing 
production  would  mean  a  directly  increasing  standard  of 
living.  When  ten  men  or  one  hundred  million  men  divid? 
their  united  output,  they  can  by  doubling  their  output 
have  twice  the  amount  to  divide.  The  problem  in  doubling 
output  is  to  direct  it  to  commodities  or  services  that  they  can 
use.  There  is  no  limit  to  the  increase  of  living  standards 
except  the  limitations  of  human  strain,  scientific  discovery, 
mechanical  invention  and  natural  resources. 

It  is  true  enough  that  any  particular  commodity  or  serv- 
ice can  be  overproduced,  for  each  will  reach  a  saturation 
point  in  demand  when  all  the  members  of  the  community 
have  been  supplied.  The  absorption  of  increased  produc- 
tivity lies  in  the  conversion  of  luxuries  of  today  into  necessi- 
ties of  tomorrow,  and  in  spreading  these  through  the  whole 
population  by  stimulation  of  habit  and  education.  Wheat 
bread,  railways,  good  roads,  electricity,  telephones,  tele- 
graphs, automobiles  and  movies  were  once  luxuries.  They 
are  still  luxuries  to  some  parts  of  the  population. 

It  is  but  a  corollary  that  certain  commodities  can  better 
be  produced  for  exchange  for  commodities  from  outside  our 
boundaries  more  appropriate  to  our  needs.  Today  we  have 
capacity  for  production  of  some  commodities  not  only  in 
excess  of  our  home  need,  but  even  beyond  export  demand 
under  present  financial  conditions.  As  a  matter  of  prac- 
tical remedy,  we  must  either  reorganize  these  financial  I'ela- 
tions  or  abandon  some  part  of  this  kind  of  production  and 
turn  our  idle  men  to  making  things  of  which  we  are  not  yet 
fully  supplied. 

To  put  the  matter  in  another  way,  there  is  no  limit  to 
consumption  except  the  total  capacity  to  produce,  provided 
the  .surplus  of  productive  power  is  constantly  shifted  to  new 
articles  from  those  that  have  reached  the  saturation  point  of 
demand.  For  instance,  we  have  the  productive  capacity 
wasted  today  that  would  improve  the  housing  conditions  of 
our  entire  people  to  the  level  that  perhaps  only  50  per  cent 
of  them  enjoy — and  at  the  same  time  not  encroach  upon 
our  established  necessities.  I  am  not  suggesting  that  the 
forces  of  production  can  be  shifted  by  imperial  direction. 
The  practical  thing  that  can  be  done  is  to  eliminate  some 
of  the  wastes  and  misfits  in  our  production  and  depend  upon 
the  normal  processes  of  business  and  human  desires  to 
absorb  them.  / 

The  largest  area  of  waste  lies  in  the  large  periods  of 
slack  production  and  unemployment  due  to  the  ebb  and 
flow  of  economic  tides  between  booms  and  slumps.  The  ideal 
would  be  steadily  increasing  production — an  ideal  of  no 
likelihood  of  exact  realization  because  of  inability  ever  to 
gaffe  the  advance  in  growth  of  consumption  or  the  approach 
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of  saturation.  On  the  other  hand,  there  are  certain  possi- 
bilities of  stabilization  worth  consideration.  For  instance, 
we  can  classify  labor  into  that  engaged  in  the  production 
of  and  in  the  service  from  this  equipment.  Our  studies 
of  industries  as  a  whole  show  that  we  usually  expand  our 
equipment  just  at  the  periods  of  maximum  demand  for  their 
products,  instead  of  doing  our  plant  expansion  during 
periods  of  slack  consumption.  We  thus  make  double  de- 
mands on  labor  and  we  doubly  increase  unemployment  in 
periods  of  reduced  consumption.  That  is,  indeed,  one  of  the 
factors  in  our  great  unemployment  today. 

Everyone  knows  that,  for  our  normal  productivity,  our 
transportation  facilities  are  today  inadequate.  We  know 
that  we  are  insufficiently  housed,  insufficiently  equipped  in 
our  public  roads  and  our  public  utilities;  that  we  need  an 
entire  revision  of  our  power  supply,  that  we  need  expansion 
of  our  waterways,  and  yet  armies  of  idle  men  are  walking 
the  streets.  The  reasons  why  this  occurs  are  not  far  to 
seek,  in  that  it  is  at  times  of  high  productivity  that  capital 
is  most  easily  obtained.  It  is  then  that  the  necessity  of 
increased  equipment  most  impresses  men's  minds  and  it  is 
the  high  hopes  of  these  periods  that  lead  them  into  the 
adventure  of  expansion.  Nor  is  it  possible  to  expect  that  all 
industry  could  be  so  stabilized  as  to  do  its  capital  construc- 
tion in  periods  of  depression  in  commodity  demand.  Never- 
theless, there  are  some  industries  that  could,  by  co-operation 
of  the  government  and  co-operation  among  themselves,  be 
led  in  this  direction.  More  particularly  does  this  apply  to 
railways,  telephones,  telegraphs,  power  supplies  and  other 
public  utilities,  and  to  the  expenditure  upon  our  state, 
municipal  and  national  public  works. 

Another  variety  of  intermittent  employment,  and  thus 
Kreat  waste,  lies  in  certain  industries  now  operating  upon 
an  unnecessarily  wide  seasonal  fluctuation,  as  for  instance 
the  bituminous  coal  industry.  This  is  today  one  of  our 
worst  functioning  industries.  These  mines  opei'ate  season- 
ally and  erratically.  They  proceed  from  gluts  to  famines, 
from  profiteering  to  bankruptcy.  As  already  determined 
by  our  engineering  bodies,  the  men  w'ho  mine  our  coal  find 
work  only  70  per  cent  of  their  time.  In  other  words, 
there  are  :^0  per  cent  more  equipment  and  30  per  cent  more 
men  attached  to  this  industry  than  are  necessary  if  it  were 
stabilized  to  continuous  operation.  The  mining  engineers 
have  already  pointed  out  the  directions  in  which  remedy 
lies — through  storage,  through  railway  rate  differentials 
and  other  remedies.  Through  constructive  action  an  army 
of  men  could  be  released  from  this  industry  of  necessity 
to  convert  some  luxury  into  a  necessity  of  tomorrow.  This 
is  no  plan  to  control  prices  or  profits,  although  through  it 
both  the  producer  and  consumer  in  coal  could  be  placed 
upon  a  sounder  basis  than  today.  The  interest  of  the  con- 
sumer and  producer  is,  however,  even  less  important  than 
relief  from  the  intermittent  employment  and  unemployment 
within  this  industry  that  today  brings  a  train  of  indefinite 
human  misery  and  some  of  our  lowest  standards  of  living. 

Labor  Friction 

The  second  largest  area  of  waste  in  productivity  is  the 
eternal  amount  of  labor  friction,  strikes  and  lockouts.  The 
varied  social  and  economic  forces  involved  in  this  problem 
need  no  repetition  here.  Fundamentally  this  is  not  alone 
a  struggle  for  division  of  the  results  of  production  between 
capital  and  labor,  but  there  is  also  a  loss  greater  from 
strikes  and  lockouts  in  the  element  of  purely  human  friction 
and  loss  outside  the  area  of  dispute  on  wages  and  hours. 
The  growth  of  industry  into  large  units  has  destroyed  the 
old  iiiutuaiity  of  interest  between  employee  and  employer. 
Our  repetitive  processes  have  tended  to  destroy  the  creative 
instinct  and  interest  in  employees;  at  times  their  efforts 
sink  to  low  levels  jmleed.  We  will  have  to  reorganize  the 
whole  employment  relationship  to  find  its  solution.  There  is 
great  promise  in  this  field  during  the  past  two  years,  and 
the  progress  in  this  matter  is  one  of  the  subjects  of  our 
inquiry. 

Yet  another  variety  of  loss  lies  in  the  unnecessarily 
faulty  distribution  of  our  labor  supply  due  to  seasonal  and 
to  shifting  demands.  An  adequate  national  employment 
service  is  the  first  need  to  reduction  of  these  wastes. 


Probably  the  next  largest  fraction  of  waste  in  produc- 
tivity lies  in  a  too  high  degree  of  individualism  in  certain 
basic  products  and  tools.  In  other  words,  a  standardization 
of  certain  national  utensils  makes  for  economy  in  distri- 
bution, in  operation  and  in  repairs.  The  necessity  of  maxi- 
mum production  during  the  war  opened  a  great  vista  of 
possibilities  in  this  section.  Such  standardization  as  car 
couplings,  or  wheels,  and  cars  generally,  represents  real 
progress  in  this  direction.  These  possibilities  lie  in  a  hun- 
dred directions.  There  are  all  sorts  of  cases  from  sizes  of 
chains  to  the  size  of  automobile  wheels.  Today  dozens  of 
different  sizes  are  placed  in  the  market  by  manufacturers 
and  entail  not  only  special  equipment  and  skill  to  produce 
these  many  varieties,  but  also  great  stocks  are  required  in 
distribution  and  losses  are  entailed  due  to  lack  of  inter- 
changeability.  It  is  certain  that  there  are  a  great  many 
articles  of  every-day  use  in  which  the  manufacturer  would 
be  glad  to  undertake  some  co-operation  in  standardization, 
from  which  the  saving  in  national  effort  would  be  inter- 
preted not  into  millions  but  into  billions  of  dollars.  This 
does  not  mean  that  we  stamp  the  individuality  out  of  manu- 
facture or  invention  or  decoration;  it  means  basic  sizes  for 
common  and  every-day  things. 

Another  type  of  waste  lies  in  our  failure  to  advance  our 
industrial  equipment.  The  Super-Power  Board  will  demon- 
strate the  saving  of  25,000,000  to  50,000,000  tons  of  coal 
annually  by  the  electrification  of  our  Eastern  power  supply. 
The  St.  Lawrence  Waterway  Commission  will  demonstrate 
the  saving  of  five  to  ten  cents  a  bushel  to  the  farmers  of 
fifteen  states  by  unlocking  the  lakes  to  ocean  going  vessels. 
Nor  will  this  added  efficiency  to  our  national  transport  in- 
jui'e  our  present  systems  of  canals  and  waterways,  for  we 
have  ever  found  that  the  prosperity  of  an  industry  blesses 
them  all. 

Nor  do  we  believe  it  is  necessary  to  effect  these  things  by 
the  government.  The  spirit  of  co-operation  that  has  been 
growing  in  our  country  during  the  last  thirty  years  has 
already  solved  many  things;  it  has  standardized  some  things 
and  is  ripe  for  initiative  toward  co-operation  of  a  wide- 
spread character.  The  leadership  of  our  federal  government 
in  bringing  together  the  forces  is  needed.  No  greater  field 
of  service  exists  than  the  stimulation  of  such  co-operation. 
The  first  step  is  sane  analysis  of  weakness  and  sober  proposal 
of  remedy.  If  the  facts  can  be  established  to  an  intelligent 
people  such  as  ours,  action  is  certain,  even  if  it  be  slow. 
Our  engineers  are  in  a  unique  position  for  this  service,  and 
it  is  your  obligation  to  carry  it  forward. 


Would  Meter  Water  Used  by  Government 

A  joint  resolution  requiring  the  metering  of  all  water 
used  for  federal  and  district  purposes  in  the  District  of 
Columbia  and  the  charging  of  its  co.st  against  the 
various  public  departments  and  institutions  using  it 
was  introduced  in  Congress  on  Jan.  29.  The  bill 
provides: 

That  the  Commissioners  of  the  District  of  Columbia  shall, 
within  six  months  after  the  passage  of  this  joint  resolution, 
cause  water  meters  to  be  installed  in  the  buildings  occupied 
by  the  executive  and  municipal  departments  and  govern- 
mental institutions  in  the  District  of  Columbia  wherein  such 
meters  are  not  already  installed,  and  to  ascertain  from  the 
U.  S.  Bureau  of  .Standards  the  cost  of  impounding  and 
filtering  the  water  used  in  such  buildings,  and  upon  such 
information  shall  base  the  rates  of  charges  to  be  made  there- 
for, taking  into  consideration  the  cost  of  the  service,  the 
consumption  of  waltr  and  the  relative  investment  of  the 
Government  of  the  United  States  and  the  Government  of 
the  District  of  Columbia  in  the  water-supply  system  of  the 
District  of  Columbia.  The  cost  for  the  use  of  such  water 
service  shall  be  paid  to  the  water  department  of  the  District 
of  Columbia  by  and  out  of  appropriations  for  the  respective 
executive  and  municipal  departments  and  governmental  in- 
stitutions to  which  it  is  furnished,  under  existing  regulations 
governing  the  rendition  and  payment  of  water  bills  or  under 
such  modification  of  such  regulations  as  the  Commissioners 
of  the  District  of  Columbia  may  deem  necessary. 
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Pile  Load  Based  on  Penetration 
In  Redriving 

Loading  of  Foundation  Piles  in  Clay  Computed 

from  Resistance  to  Hammer  on  Day 

After  Initial  Driving 

By  J.  Frank  Mullen 

Boston  Building  Department 

DURING  the  construction  of  the  new  home  office 
building  for  the  John  Hancock  Mutual  Life  Insur- 
ance Co.  at  Boston,  Mass.,  being  built  by  L.  P.  Soule 
&  Son  Co.  as  contractors,  question  arose  between  the 
engineer-in-charge  and  the  Boston  building  department 
as  to  what  loads  the  piles  were  capable  of  sustaining. 
The  site  was  excavated  to  El.  —3,  which  was  1  ft. 
above  pile  cut-off.  Borings  indicated  that  a  stratum  of 
fairly  stiff  clay  about  16  ft.  thick  with  top  about 
El.  —25  extended  throughout  this  site,  overlying  a 
medium  blue  clay,  and  that  boulder  clay  or  hardpan  was 
found  at  —102.  When  ths  subcontractor  for  piling, 
Scully  Foundation  Co.,  arove  foundation  piles  30  to  35 
ft.  long  into  the  clay  a  final  penetration  of  4  to  8  in. 
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that  given  by  the  Emgineering  News  formula.  Never- 
theless, holding  that  the  law  required  the  formula  to 
be  applied  to  the  penetration  obtained  at  the  time  of 
initial  driving,  the  commissioner  felt  obliged  to  dis- 
allow the  designed  load  on  the  piles.  Frederick  A. 
Waldron,  engineer-in-charge  for  the  company,  appealed 
from  this  decision  to  the  city  Board  of  Appeals.  He 
asked  that,  on  the  basis  of  the  driving  and  load-test 
results,  a  maximum  future  load  of  11  tons  per  pile  be 
allowed  in  that  portion  of  the  building  which  is  to  be 
built  to  four  stories  now  and  ten  stories  25  to  30  years 
hence,  and  a  maximum  load  of  10  tons  in  the  center 
building,  which  is  to  be  erected  at  once. 

The  data  of  the  driving  and  load  test  have  been  plotted 
in  a  diagram  reproduced  herewith.  Link  A  represents 
the  penetration  obtained  in  the  initial  driving,  for  ten 
piles;  the  Engineering  Neivs  formula  gives  an  average 
working  load  of  7,754  lb.  Line  B  shows  the  penetration 
of  these  ten  piles  when  redriven  1  ft.  twenty-four  hours 
after  the  initial  driving;  the  formula  now  gives  an 
average  load  of  30,000  lb.  per  pile.  Line  C  shows  the 
penetration  of  three  piles  redriven  a  further  6  in.  one 
month  later;  the  average  load  by  the  formula  has  now 
increased  to  36,756  lb. 

All  piles  shown  on  the  chart  were  spruce,  30  ft.  long, 
10  in.  butt  and  6  in.  tip  diameter,  driven  under  a  10-ft. 
fall  of  a  2,600-lb.  hammer.  The  plotted  results  are 
generally  representative  of  the  penetrations  of  over 
10,000  piles  that  were  driven. 

At  the  hearing  of  the  Board  of  Appeals,  Charles  R. 
Gow  and  J.  R.  Worcester,  consulting  engineers  of 
Boston,  spoke  in  favor  of  allowing  the  proposed  pile 
loads  of  10  and  11  tons.  The  decision  of  the  board 
adopted  the  same  view,  allowing  the  proposed  loads  as 
warranted  by  the  soil  conditions. 
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per  blow  was  noted.     The  city  building  law  limits  the 
bearing    power    of    piles    to    the    value    given    by    the 
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formula  to  the  case  would  make  it  irnpossible  to  space 
enough  piles  under  the  proposed  building.  As  it  was 
suspected  that  the  material  consolidated  around  the 
piles  after  driving,  the  last  pile  driven  each  day  was 
left  one  foot  high  and  was  driven  to  its  proper  grade 
on  the  following  morning.  These  piles  showed  much 
smaller  penetration  after  resting  over  night.  They  are 
referred  to  as  "redrive  tests." 

Two  static  load  tests  were  made,  one  on  a  single  pile 
loaded  to  15  tons  at  the  rate  of  five  tons  per  day,  and 
another  on  three  piles  loaded  at  the  rate  of  15  tons  a 
day  until  the  total  load  was  60  tons.  The  ultimate 
load  was  allowed  to  remain  24  hours  before  the  final 
reading  was  taken. 

Herbert  A.  Wilson,  city  building  commissioner,  after 
a  careful  study  of  the  records  of  the  initial  driving, 
the  redrive  tests  and  the  load  tests  was  convinced  that 
the  rssults  warranted  a  much  greater  safe  load  than 


Drying  Periods  of  Various  Woods 

Douglas  fir,  yellow  pine,  incense  cedar  and  spruce 
are  the  fastest  drying  species  (by  kiln)  of  wood,  accord- 
ing to  the  table  below,  prepared  by  the  Forest  Products 
Laboratory.  Any  dry  kiln  in  which  the  circulation  is 
adequate  and  the  temperature  and  humidity  are  properly 
controlled  should  produce  in  the  time  specified  material 
of  high  quality,  free  from  visible  degrade,  if  not  quite 
equal  in  strength  properties  to  air  seasoned  stock.  The 
table  gives  the  approximate  time  required  to  kiln  dry, 
under  mild  conditions,  1-in.  plain  sawed  green  and  par- 
tially air-dry  stock  with  25  per  cent  moisture  to  a 
moisture  contact  of  6  per  cent,  based  on  weight  of 
dry  wood. 

. Days  Drying  Time ; 

Species  Green  from  the  Saw         PartiaUy  Air  Dry 

Hardwoods: 

Swamp  Oak.. 45  to  50  20  to  25 

Northern  Oak 30  to  40  17  to  20 

Walnut,  Cherr>- 22  to  30  l3tol5 

Mahogany.  Beech 16  to  22  "°  !? 

Tupelo,  Gum          20  to  25  10  to  M 

Birch,  A.sh,  Sycamore 15  to  21  9  to  12 

Poplar,  Basswood,  Chestnut,  Butter- 
nut, Elm,  Cherry 8  to  10  ^'°.* 

Maple.  Hickory ,    17to23  9tol3 

Conifers: 

Western  Larch 9  to  12  ^ '°    2 

Cypres.s,  Redwood 10  to  18  6  to    8 

Douglas    Fir,    Yellow    Pine,    Incense 

Cedar,  Spruce 4  to^   6  3  to    4 

For  stock  more  than  1  in.  thick  and  less  than  3 
in.  the  drying  time  is  proportional  to  the  thickness. 
Quarter-sawed  stock  requires  from  25  to  35  per  cent 
more  time  than  plain-sawed.  Drying  to  10  or  14  per 
cent  moisture  takes  from  one-quarter  to  one-third  less 
time  than  drying  to  6  per  cent. 
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Road  Builders  Discuss  Highway  Development 

Abstracts  of  Papers  Read  at   the  Convention  of  the 
American  Road  Builders  Association  at  Chicago. 


THERE  are  published  below,  in  abstract,  some  of  the 
papers  presented  Feb.  9-12  at  the  annual  convention 
in  Chicago  of  the  American  Road  Builders  Association. 
A  brief  news  report  of  the  meeting  appeared  on  p.  315 
of  last  week's  issue. 


Traffic  Development  in  Wayne  County 

By  Edward  N.  Hines 

Cliairman.  P.oaid  of  Road  ronimissioners,  Wayne  County,  Mich. 

WITH  1,.370  miles  of  highway  in  Wayne  County, 
Mich.,  about  80  per  cent  of  the  traffic  uses  about 
25  per  cent  of  the  mileage.  Traffic  counts  made  in  1912 
and  again  in  1920  on  six  important  radial  roads  show 
that  the  number  of  horse-drawn  vehicles  is  from  3.6  to 
20.8  times  less  in  1920  than  in  1912,  while  automobile 
traffic,  during  the  same  period,  has  increased  from  4  to 
7  times  and  truck  traffic  has  increased  from  8  to  29 
times.  The  total  traffic  is  2  to  4  times  greater  in  1920 
than  in  1912.  On  one  road  the  daily  average  for  a  week 
was  10,500  vehicles,  but  on  other  roads  the  average  was 
between  2,000  and  3, .500. 

The  county  system  consists  of  trunk  lines  radiating 
from  Detroit,  three  belt  lines  and  secondary  roads  con- 
necting local  centers.  The  radial  roads  carry  the  heavy 
traffic  noted.  It  is  now  planned  to  increase  the  number 
of  radial  routes  by  seven  heavy-duty  roads  paved  36  ft. 
wide  on  a  100-ft.  right  of  way.  Concrete  paving  is 
contemplated.  Besides  structural  maintenance,  main 
roads  are  kept  clear  of  snow  in  winter.  About  45  miles 
of  road  are  lighted  and  lighting  is  being  extended  as 
rapidly  as  possible.  It  is  found  that  lighting  encourages 
motor  truck  traffic  at  night  and  so  reduces  congestion 
during  the  day. 


Highway  Bonds  for  Investors 

By  H.  C.  Sylvester,  Jr. 

Vlif-r'ri-sldont,    National   City    Co..    New    Yoik 

MONEY  borrowed  to  finance  highway  construction 
should  be  repaid  as  soon  as  the  principal  and 
interest  can  be  raised  by  taxation  without  unreasonably 
burdening  or  oppressing  the  taxpayer.  Under  present 
conditions  it  is  impossible  to  forecast  the  time  when 
reconstruction  will  be  necessary,  but  before  that  time 
arrives  the  bonds  issued  to  finance  the  original  con- 
struction should  have  been  retired.  No  highway  bond 
should  run  longer  than  30  years.  If  the  locality  cannot 
pay  sufficient  taxes  to  retire  a  highway  debt  within  30 
years,  there  is  grave  (juestion  whether  the  highway 
should  be  undertaken. 

Issue  a  security  which  will  be  attractive  to  the  in- 
vestor. If  a  highway  can  be  financed  by  State  bonds 
the  money  will  be  borrowed  at  a  lower  rate  than  if  it  is 
financed  by  county,  town.ships  or  district  bonds.  County 
bonds,  similarly,  are  a  much  better  security  and  much 
more  attractive  to  investors  than  are  township  or  dis- 
trict bonds.  Bonds  should  be  paid  from  an  ad  valorem 
tax  and  no  limit  should  be  placed  on  the  rate  of  tax 
which  may  be  levied.  While  a  security  based  upon  a 
special  a.'<sessment  may  be  marketable,  the  price  paid  in 


the  shape  of  interest  and  discount  will  be  much  greater 
than  in  the  case  of  an  obligation  secured  by  an  ad 
valorem  tax. 

Serial  issues  are  preferable  to  flat  time  issues.  The 
serial  issue  immediately  absorbs  the  money  raised  by 
taxation  to  pay  the  principal;  the  creation  of  a  sinking 
fund  is  rendered  unnecessary.  The  accumulation  of 
large  sums  in  the  city  treasury  in  the  name  of  a  sinking 
fund,  possibly  bearing  a  small  rate  of  interest,  while 
full  interest  is  payable  on  the  city's  debt,  is  avoided. 
The  serial  issue  automatically  conforms  to  the  prin- 
ciples of  economic  financing,  and  even  if  compared  to 
cases  when  the  sinking  fund  is  efficiently  administered 
results  in  a  saving  to  the  municipality.  The  serial 
method  of  dispensing  with  a  sinking  fund  avoids  the 
danger  of  loss  from  improvident  or  negligible  manage- 
ment of  sinking  fund  money,  or  from  dishonesty  or 
incompetence.  It  removes  the  temptation  so  to  employ 
large  sums  of  money  as  to  further  personal  rather  than 
public  aims,  and  if  consistently  carried  out,  it  avoids 
incurring  the  expenses  for  the  management  of  a  sinking 
fund.  But  a  further  and  much  greater  advantage  rests 
in  the  fact  that  if  a  serial  issue  be  made  the  danger  of 
a  refunding  at  maturity  will  be  avoided. 


Contractual  Relations  in  Highway 
Construction 

By  W.  a.  Rogers 

Bate.s  &   RogiT.s  Con.striiotion  Co.,  Chicago.  III. 

THE  problem  of  contractual  relations  in  highway 
construction  has  three  phases — the  duty  of  the  engi- 
neer, the  duty  of  the  contractor  and  the  duty  of  both 
contractor  and  engineer  to  the  public. 

Duties  of  Engineer. — The  contractor  is  entitled  to 
have  described  in  the  specifications  just  what  is  wanted 
and  can  be  followed.  Incorporating  in  specifications 
clauses  which  are  practically  impossible  of  fulfillment 
with  the  thought  that  better  work  will  be  secured  by 
fixing  almost  impossible  standards  is  less  apt  to  secure 
this  result  than  if  the  specifications  provide  for  what 
is  reasonably  possible  of  fulfillment.  It  has  been  said 
that  drastic  specifications  have  sometimes  been  made 
for  highway  work  with  the  laudable  purpose  of  scaring 
away  unsatisfactory  and  irresponsible  contractors  and 
Iiutting  into  the  hands  of  the  engineer  requirements 
which  could  be  used  to  advantage  in  the  case  of  irre- 
sponsible contractors,  and  on  the  other  hand,  could  be 
eased  up  for  those  contractors  who  were  doing  satis- 
factory work.  This  is  entirely  wrong.  It  has  just  the 
opposite  effect.  When  a  specification  is  drawn  which, 
in  any  respect,  is  not  workable,  it  casts  a  cloud  on  the 
entire  document  and  the  responsible  contractor  feels  as 
though  he  were  being  placed  in  a  position  where  an 
irresponsible  inspector  or  engineer  might  cause  him 
serious  trouble  and  expense. 

Contracts  and  specifications  should  be  definite  and 
clear  in  the  placing  of  responsibilities.  The  furnishing 
of  materials  by  the  State  is  both  wrong  in  principle  and 
not  productive  of  the  best  results,  either  as  to  harmony 
between  the  parties  or  as  to  decreased  cost.     It  injects 
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into  the  work  a  question  of  divided  responsibility.  I* 
makes  the  State  responsible  for  something  which  is  part 
of  the  construction  and  on  which  the  progress  and  eco- 
nomical operation  of  the  work  are  vitally  dependent. 
If  the  materials  are  not  delivered  in  the  order  ar.d  at 
the  rate  which  the  work  requires  the  cost  increases  and 
the  engineer,  who  is  not  paying  the  bills,  can  hardly 
appreciate  this  effect  as  does  tha  contractor. 

If,  however,  the  engineer  does  specify  that  the  State 
shall  furnish  any  of  the  materials,  then  the  State  should 
assume  the  full  responsibility  for  delivery.  If  the 
State  fails  to  deliver  its  materials  as  required  by  the 
work,  thus  adding  to  the  cost  of  the  work  to  the  con- 
tractor, then  in  the  interest  of  fairness  and  satisfacory 
relationship  the  state  should  assume  the  responsibility 
for  such  failure.  Placing  on  the  contractor  a  risk  over 
which  he  has  no  control  is  just  adding  another  gamble 
to  a  game  which  is  hazardous  enough  without  it.  Con- 
tracts and  specifications  should  be  so  drawn,  in  the 
interests  of  both  parties,  that  they  are  as  free  as  possible 
from  risks  of  this  kind. 

Supervision  of  the  work,  another  duty  of  the  engi- 
neer, should  be  delegated  in  the  field  only  to  men  of  good 
judgment  and  experience.  Inexperienced,  incompetent 
f:eld  supervision  causes  delay  to  both  State  and  con- 
tractor and  increases  expense.  Bear  in  mind  that  the 
data  on  which  a  contractor  of  experience  bases  his  bid 
price  is  the  cost  of  previous  woi-k  of  similar  character 
interpreted  in  the  light  of  the  conditions  of  the  job  on 
which  he  is  figuring.  In  his  previous  costs  are  reflected 
the  cost  of  not  only  every  onerous  clause  in  the  specifica- 
tions, but  also  the  results  of  unfair  and  incompetent 
engineering  supervision.  It  is,  therefore,  necessary  and 
desirable  that  engineers  in  charge  of  highway  work 
should  be  thoroughly  competent. 

Competent  engineers  ara  entitled  to  compensation 
proportionate  to  their  skill  and  experience.  It  is  a  mis- 
taken economy  to  save  on  highway  engineers'  salaries. 
Well  paid  experienced  engineers  make  possible  the  best 
and  most  economical  highway  work. 

Duties  of  Contractors. — Each  job  should  be  studied 
carefully  and  properly  equipped  with  plant.  Whether 
the  delivery  of  materials  shall  be  by  truck  or  by  indus- 
trial plant  should  be  settled.  The  method  adopted  for 
unloading  and  storing  materials  is  a  very  important 
item  and  the  success  or  failure  of  the  work  is  dependent 
to  a  large  degree  on  the  plant  and  equipment  adopted. 
The  contractor  must  provide  an  adequate  and  satisfac- 
tory supply  of  water.  Then  he  must  co-ordinate  all  of 
the  different  elements,  consisting  of  materials,  water 
supply  and  an  efficient  crew  to  build  the  finishsd  high- 
way on  a  subgrade,  finished  to  an  exact  surface.  He 
must  then  see  that  it  is  properly  protected  and  properly 
cured.  Above  all,  the  contractors'  organization  should 
be  made  up  of  men  who  are  willing  to  meet  the  engineers 
half  way,  who  take  pride  in  the  quality  of  their  work 
and  who  are  anxious  to  give  the  State  an  honest  job. 
Only  in  this  way  can  the  highway  contractor  be  suc- 
cessful. 

Duties  to  the  Public. — We  are  building  the  most  care- 
fully constructed  and  most  costly  system  of  highways 
ever  made  and  yet  every  year  miles  of  these  highways 
are  damaged  because  the  wsight  of  some  trucks  which 
the  automobile  manufacturers  are  developing  is  heavier 
than  the  roads  were  designed  to  bear.  The  significant 
.point  is  that  such  trucks  represent  a  comparatively  small 
percentage  of  all  which  use  the  highway.    In  the  interest 


of  the  public  which  bears  the  cost  of  constructing  these 
highways,  some  action  looking  to  the  limitation  of  the 
size  of  trucks  must  be  taken.  Who  are  better  able  or 
who  more  responsible  for  settling  this  problem  than  the 
highway  engineers  and  highway  contractors  who  know 
the  science  of  constructing  the  roads  in  question  and 
who  are  blamed  when  they  fail  to  stand  up  under  the 
traflRc?  In  self-protection  as  well  as  out  of  regard  for 
the  public  interest  it  is  our  joint  responsibility  to  see 
that  proper  action  is  taken. 


Highway  Development  in  Alaska 

By  Major  James  A.  Steese 

Corps  of  Engineers,  U.  S.  A.,  president  Alaslia  Road  Commission 

SINCE  road  construction  under  the  Alaska  Road  Com- 
mission was  bsgun  in  1905,  there  have  been  built 
1,031  miles  of  wagon  road,  636  miles  of  sled  road  and 
3,223  miles  of  dog  team  trail  at  a  total  expenditure 
including  maintenance  of  about  $5,180,000.  Construc- 
tion and  maintenance  costs  per  mile  have  averaged  about 
as  follows: 

Type  Construction  Maintenance 

Wagon  road   $2,500  $250 

Sled   road    300  25 

Trail     100  10 

Generally  the  policy  of  development  has  been  to  build 
trail  which  is  converted  into  sled  road  and  then  into 
wagon  road  as  traffic  demands  and  finances  permit.  A 
ten-year  program  has  been  prepared  which  involves  an 
expenditure,  including  $200,000  a  year  for  maintenance, 
of  $1,000,000  annually.  This  will  provide  an  additional 
834  miles  of  wagon  road,  464  miles  of  sled  road  and  71 
miles  of  trail,  all  combining  with  the  existing  roads  to 
form  a  co-ordinated  and  consistent  system. 


Discussion 

A.  R.  Hirst,  State  Highway  Engineer  of  Wisconsin. — 
Four  tasks  in  the  improvement  of  relations  between 
highway  engineers  and  contractors  overshadow  all 
others.  The  first  is  to  ensure  competent  state  highway 
engineering  organizations  by  divorcing  highway  depart- 
ments from  politics  and  by  paying  salaries  which  are 
large  enough  to  secure  and  retain  competent  engineering 
direction  of  highway  work.  The  second  is  to  minimize 
risk  in  a  hazardous  business  by  confining  operations  to 
a  mileage  of  highway  which,  with  the  money  and  equip- 
ment capital  available  under  the  conditions,  can  be  com- 
pleted in  one  season.  The  third  is  to  keep  and  learn 
costs  so  completely  and  thoroughly  that  bids  are  made 
with  a  knowledge  of  all  the  items  involved  and  their 
reasonable  cost.  The  fourth  is  to  study  and  develop 
means  of  reducing  the  cost  of  highway  construction  to 
the  end  that  the  building  of  roads  is  encouraged  and  the 
people  loyally  served  by  the  business  which  is  getting 
their  money.  If  contractors  will  throw  the  force  of 
their  influence  to  secure  appropriations  and  salaries 
which  will  enable  state  highway  departments  to  build 
up  and  keep  reasonably  permanent  engineering  organi- 
zations of  competent  men  most  of  the  problems  sf  con- 
tractual relations  will  solve  themselves. 

R.  G.  Collins,  Keystone  Construjction  Co. — Contractual 
relations  will  adjust  themselves  when  contractors  learn 
highway  construction  so  thoroughly  that  they  will  not 
underestimate  costs  and  name  bidding  prices  which  are 
tco  lew.  Dispute  with  the  engineer  or  the  specifications 
cannot  remedy  conditions  arising  from  a  bid  so  low  that 
a  contractor  with  reasonably  good  management  cannot 
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make  a  profit.  If  he  can  make  a  reasonable  profit  there 
i.s  seldom  any  dispute.  Contractors,  before  they  theorize 
about  contractual  relations,  need  to  educate  themselves 
in  highway  construction  costs  and  then  base  their  bids 
on  this  knowledge. 


Problems  in  Road  Drainage  Which 
Require  Study 


By  Frank  H.  End 


sity. 


UNDER  present  road  construction  practice  there  is 
seldom  a  paved  road  that  does  not  provide  perfect 
cross-dra.iiage,  at  least  from  the  center  of  the  road  to  the 
edge  of  the  paved  way.  Beyond  that  point  perfection  in 
drainage  is  difficult.  A  summary  of  experience  and  of  out- 
.standing  problems  in  road  drainage  is  as  follows: 

1.  Unprotected  earth  shoulders  are  easily  rutted  during 
spring  thaws  and  wet  seasons.  These  ruts  provide  easy 
access  for  water  to  the  subgrade.  Building  water-proofed 
hard  shoulders  along  a  pavement  serves  a  double  purpose, 
it  pi-otects  the  subgrade  from  water  and  it  adds  to  the 
width  of  the  road.  It  may  prove  to  be  cheaper  than  rebiih 
pavements. 

2.  Dust-filled  grass  .shoulders  should  be  eliminated  in 
order  to  prevent  shoulder  seepage  into  the  subgrade. 


i>r.\i.n'.\i;k  ki)k  1'wk.i>  hoad  i.v  imi'kkviot.'^  ci.av 

o.  Uncleaned  ditches  add  largely  to  the  expense  of  road 
maintenance,  are  unsightly,  and  in  many  cases  are  the  direct 
causes  of  complete  road  destruction.  The  elimination  of  the 
ditch  so  far  as  is  possible  and  the  substitution  of  subdrain- 
age,  it  is  believed,  will  tend  toward  economy. 

4.  The  practice  of  rolling  clay  subgrades  should  be  care- 
fully investigated  to  determine  whether  rolling  increase.^ 
lapillarity,  and  if  so  whether  serious  harm  is  done. 

fj.  The  whole  question  of  capillary  action  of  water  in  sub- 
grade  -soils  needs  investigation  to  determine  what  treatment 
is  nece.ssary  with  different  soils  in  order  best  and  most  eco- 
nomically to  prepare  the  subgrade  for  the  road. 

6.  The  slaking  and  saturation  actions  of  soils,  in  fact  the 
whole  range  of  soil  and  water  reactions,  should  be  inves- 
tigated in  order  to  formulate  specifications  which  the  engi- 
neer may  use  for  any  soil  situation  encountered  in  the  sub- 
grade. 

7.  Advantage  should  be  taken  of  natural  soil  drainage  by 
building  the  road  on  top  of  the  original  soil,  as  far  as  po.s- 
sible.  Minimize  the  cuts.  Multiply  the  culverts.  Conduct 
the  water  away  from  the  road  into  natural  channels  as  fre- 
quently as  possible. 

8.  The  question  of  how  to  prevent  center  longitudinal 
crack.i  in  monolithic  roads,  and  whether  swelling  soils  have 
anything  to  do  with  these  cracks,  is  propounded  for  inves- 
tigation and  observation.  The  presence  of  water  in  the  soil 
i.H  at  the  base  of  both  of  these  actions. 

9.  The  treatment  of  non-drainable  soils  to  prevent  them 
from  being  churned  into  plastic,  unstable  masses  under  the 
road  is  a  final  problem  suggested  to  the  road  engineer  for 
.solution.  The  porous  drainage  course  beneath  the  founda- 
tion is  ofTered  as  one  .solution. 

Tests  of  Water  Action  on  Clay  .Soius 

Different  soils  act  diflTerentiy  in  the  presence  of  water. 
All  of  them,  with  the  exception  of  sand,  are  made  less  stable 
when  partially  or  totally  saturated  with  water.  '  The  sta- 
bility of  some  soils  inrrca.ses  with  the  water  content  up  to 
a  certain  degree  of  ;,aturat:on  and  thereafter  rapidly  de- 


creases as  the  degree  of  saturation  continues  to  increase. 
Soils  vary  in  their  capacity  for  saturation.  Tests  now  being 
carried  on  in  the  road  laboratory  of  the  Ohio  State  Uni- 
versity Experiment  Station  show  some  remarkable  differ- 
ences in  this  respect.  One  yellow  clay  that  absorbs  water 
readily  will  hold  28  per  cent  of  its  weight  of  water,  while 
another  yellow  clay,  which  absorbs  slowly,  holds  59  per  cent. 
A  grayish  clay  soil  holds  57  per  cent,  while  two  black  muck 
soils  hold,  respectively,  38  per  cent  and  70  per  cent  of  water. 

While  making  slaking  tests  it  was  noted  that  a  variation 
in  the  water  content  of  the  clay  cylinder  at  the  time  it  was 
plunged  into  the  water  bath  greatly  affected  the  rate  of 
slaking.  Evidently  the  condition  of  "the  soil  at  the  time  of 
a  long  continued  rainstorm,  or  of  a  substratum  of  clay 
at  the  time  of  the  spring  thaw,  may  variously  affect  the 
final  results  as  to  whether  great  harm  or  small  harm  is 
done  to  a  paved  road. 

A  few  of  the  clay  soils  tested  in  the  laboratory  are  so 
fine  grained  and  dense  that  water  will  only  pass  through 
them  by  capillarity.  The  attraction  between  the  clay  and 
the  water  appears  to  be  so  close  that  the  water  will  not 
be  transmitted  to  a  more  porous  medium.  A  bov.i  I  in.  thick 
shaped  out  of  these  clays  will  hold  water  for  hours  without 
showing  additional  moisture  on  its  outer  surface. 

Based  upon  such  evidence  the  question  immediately 
arises,  of  what  value  is  tile  underdrainage  laid  in  that 
kind  of  soil?  Do  not  be  deceived  because  this  soil  does 
.not  permit  water  to  flow  freely  through  it,  do  not  think 
that  it  remains  stable  and  that  it  retains  a  high  bearing- 
power.  One  of  the  worst  failures  on  a  road  in  Vinton 
County,  Ohio,  occurred  where  this  kind  of  clay  outcropped 
in  the  subgrade.  The  problem  of  how  to  treat  road  foun- 
dations through  this  kind  of  clay  has  yet  to  be  solved. 

The  writer  has  suggested  for  trial  in  Ohio,  where  dense 
clay  soils  are  encountered  at  subgrade  elevation,  that  the 
road  bed  trench  be  deepened  from  4  to  6  in.  and  that  this 
depth  of  coarse,  clean  gravel  or  a  uniform  sized,  clean, 
broken  stone  be  spread  beneath  the  regular  foundation. 
This  porous  drainage  cour.se  should  be  frequently  connected 
with  the  side  ditches  or  subdrains  in  order  to  free  it  from 
the  collected  water. 


Oregon  Drainag:e  Association 

At  the  sixth  annual  meeting  of  the  Oregon  State 
Drainage  As.sociation  at  Portland,  Jan.  6,  John  \V. 
Cunningham,  consulting  engineer,  said  that  alkali  which 
had  laid  on  the  ground  an  inch  thick,  as  a  result  of 
several  years  irrigation  without  drainage,  had  dis- 
appeared \yithin  three  years  after  the  drainage  .sy. stem 
had  been  completed  to  such  an  extent  that  a  good  yield 
of  alfalfa  was  raised.  Mr.  Cunningham  asserted  that 
special  "laundering"  of  the  soil,  as  .sometimes  advocated, 
is  not   necessary   in  eastern   Oregon. 

Percy  A.  Cupper,  state  engineer,  pointed  out  that  the 
Oregon  drainage  district  law  allows  united  action  in 
drainage  project.s,  permitting  larger  and  more  expensive 
schemes  to  be  carried  on  than  were  possible  previous  to 
its  passage.  He  said  further  that  150,000  acres  are 
now  organized  under  this  act,  and  that  bonds  amounting 
to  $.'j.'?0,000  have  Ijeen  certified  by  the  state  board. 

That  tile  drains  should  have  a  capacity  of  about  i  in. 
in  24  hr.  instead  of  either  1  in.  or  5  in.,  was  the  opinion 
of  Ward  Cretcher.  While  a  }-in.  capacity  is  often  too 
.small,  he  .naid  that  it  is  often  needless  to  go  to  more  than 
dcuble  the  expense  to  provide  for  twice  the  run-oflF. 

Tule  lands  in  the  Klamath  Lake  region,  which  are 
practically  worthless,  have  lieen  made  to  yield  4!i  bushels 
of  rye  per  acre  by  drainage,  said  K.  A.  Geary,  26  bushels 
Iieing  the  average  yield.  Mr.  (Jenry  added  that  in  his 
rart  of  the  state  a  great  need  was  felt  for  a  cheap  power 
ditching  machine  for  small  ditches. 

Samuel  H.  Brown,  of  Gervais,  was  elected  president 
and  Prof.  W,  L.  Powers,  of  Corvallis,  secretary. 
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New  Facts  and  Studies  on  Concrete 

Extracts   and  Abstracts   of  Papers   and  Reports   Pre- 
sented at  the  Annual  Meeting  of  the  American  Concrete 
Institnte,  Feb.  li-16,  1921. 


Designing  Concreting  Plant 

THE  special  committee  on  contractors'  plant  during 
the  past  year  has  made  an  exhaustive  study  of  the 
different  types  of  plants  used  to  handle  concrete  on  build- 
ing construction.  In  the  future  other  kinds  of  construc- 
tion will  be  studied,  but  the  present  specifications  include 
only  reinforced  concrete  buildings.  In  the  report  there 
is  first  a  specimen  layout  of  seven  typical  plants  with 
tabular  and  diagrammatic  comparisons  between  the  dif- 
ferent types.  A  method  is  advocated  whereby  the  proper 
kind  of  plant  may  be  determined  by  a  diagrammatic 
analysis  which  considers  cost  of  plant  and  installation 
and  co.st  of  operation  of  the  separate  parts  of  each  plant 
with  a  final  reduction  which  gives  the  comparative  costs 
of  producing  a  yard  of  concrete  with  each  of  the  types 
of  plant.  The  report  further  has  descriptions  of  some 
separate  concrete  plants  analyzed  in  their  elements. 

Studies  on  Cracking  of  Stucco 

Continuing  his  long  series  of  tests  into  the  nature  of 
stucco,  J.  C.  Pearson,  of  the  United  States  Bureau  of 
Standards,  reported  on  a  new  set  of  tests  in  a  paper 


the  time  of  set  or  stiffening  of  the  mortar.  If  mortar 
was  placed  in  a  form  with  a  dry  base  set  occurred 
almost  before  -the  plugs  could  be  placed  in  position  and 
initial  readings  taken.  Slight  wetting  of  the  plaster 
bases  deferred  this  set  until  earlier  readings  were  taken, 
.say  from  15  to  20  min.,  and  heavier  wetting  deferred  the 
set  still  longer.  Correspondingly,  the  amount  of  con- 
traction was  reduced  so  that  a  measure,  not  yet  com- 
plete or  accurate  on  account  of  the  limitations  of  the 
tests,  was  reached  which  tended  to  establish  the  proper 
amount  of  moi.sture  at  the  base  of  the  form  for  proper 
stuccoing. 


Status  of  Government  Concrete  Ships 

THE  committee  on  concrete  ships  and  barges  gives  a 
paragraph  to  each  of  the  twelve  concrete  ships  built 
Ijy  the  government  during  the  war.  These  data  may  be 
abstracted  as  shown  in  the  accompanying  table.  In 
addition  the  committee  notes  that  the  canal  barges  have 
been  none  too  successful — on  account  of  weight  and 
ease  of  puncture — that  there  are  no  diflSculties  in  design 
or  construction  In  concrete  ships,  but  that  costs  are  high 
and  operation  complicated. 


Ship  Type 

Polias Ci-gn 

Atlantus Cargo 

Cape  Fear.  -    ,  Cargo 

Sapona. .  - Cargo 

Dinsmore Tanker 

Moffit Tanker 

Latham Tanker 

Selma Tanker 

Peralta Tanker 

Palo  Alto Tanker 

Cuyamaca..    ..  Tanker 

San  Paaqual. . .  Tanker 


D.  W.  Tonnage 
3.500 

3,000 
3,500 
3.500 
7,500 
7.500 
7.500 

7.500 

7,500 
7.500 
7.500 


STATUS  OF  GOVERNMENT  CONCRETE 
Built  at 
Flushing,  I..  I. 


Brunswick,  Ga. 
Wilmington,  N.  C. 
Wilmington,  N.  C. 
.Tacksorvville,  Fla. 
Jacksonville,  Fla. 
Mobile,  -Ala. 

Mobile,  Ala. 

Oakland,  Calif 
Oakland,  Calif. 
San  Diego,  Calif 


JCRE 

TE  SHIPS, 

JANUARY 

Launc 

hed 

DcUvered 

May, 

•19 

Oct.,   '19 

Dec. 
.July, 
Oct., 
.lune, 
July. 
July. 

•18 
•19 
•19 

•20 
•20 
■19 

Oct.,   '19 
Nov., '19 
Jan  .   '20 

May.  '19 

July. 

■19 

.May.  ^20 

Oct.. 

•20 

Remarks 
.\bandoned    on    rocks.    Penobscot    Ba' 

Feb  .  1920. 
Operated  by  Shipping  Beard  (tied  up» 
.Sunk  in  Narranganset  Bay,  Oct.,  1920 
Operated  by  Shipping  Board  (tied  up) . 


Salvaged    from   Tampico     Breakwater, 

1920  (for  sale). 
.Salvaged    from    Tampico    BreakwSter, 

1920  (for  sale  I. 

Operated  i>y  .\mpr.  Fuel  Oil  &  •Prans.  Co. 
Operated    by     France    &    Canada     Oil 

Transp.  Co. 
<  )perated    by    France    &    Canada    C)il 

Transp.  Co. 


entitled,  "Shrinkage  of  Portland  Cement  Mortar  and 
Its'  Importance  in  Stucco  Construction."  By  means  of 
a  very  accurate  microscopic  instrument,  called  the 
"comparator,"  by  which  could  be  measured  the  minute 
variations  in  an  established  base  line  on  a  small  piece 
of  concrete  from  the  beginning  of  its  setting  until  final 
set,  the  expansion  and  contraction  of  a  concrete  mortar 
during  the  setting  period  was  measured  for  a  number 
of  different  mixtures.  It  was  found  with  water-tight 
forms  that  while  occasionally  there  was  an  initial  ex- 
pansion, there  was  as  a  rule  a  continuous  contraction 
from  the  begining  almost  as  soon  as  the  concrete  was 
placed  and  continuing  in  a  minor  degree  for  some 
months.  Such  a  contraction  would  in  a  stucco  wall,  of 
cour.se,  result  in  map  crazing.  The  investigators,  there- 
fore, decided  that  the  tightness  of  the  forms  had  some- 
thing to  do  with  this  pronounced  contraction  and  made 
'a  number  of  tests  with  plaster  of  paris  forms  which 
permit  a  certain  amount  of  absorption  of  the  water  in 
the  concrete.  When  these  bases  are  dry  their  absorp- 
tion is  high,  but  this  can  be  controlled  by  wetting  with 
measured  quantities  of  water  prior  to  filling  the  forms. 
It  was  established  that  this  absorption  or  "suction,"  as 
the  plasterer  would  call  it,  had  a  very  great  effect  upon 


A  New  Hooped  Column  Formula 

STUDY  of  the  more  extensive  tests  of  hooped  concrete 
columns  and  of  tests  showing  shrinkage  and  time- 
yield  of  concrete  structures  has  led  F.  R.  MacMillan  to 
propose  a  new  formula  "or  spirally  reinforced  columns 
with  vertical  steel.  1-  %as  presented  in  a  paper  entitled 
"A  Study  of  ColuiDii  Test  Data."  The  column  tests 
show  that  different  tests  disagree  as  to  ultimate  strength 
capacities  of  columns  but  agree  rather  closely  as  to 
yield  point  and  that  the  column  load  at  the  yield  point 
is  a  function  of  the  ultimate  strength  of  the  concrete 
and  the  yield  point  strength  of  the  longitudinal  steel, 
regardless  of  the  hooping  steel.  The  conclusion  is 
that  column  formulas  chould  not  be  based  on  ultimate 
strengths  as  determined  in  available  tests.  Looking 
further  into  the  plasticity  of  concrete  as  revealed  by 
continuous  flow  under  a  constant  load,  Mr.  MacMillan 
devises  a  formula  which  considers  the  value  of  n  much 
higher  than  the  customary  8  to  15  and  takes  into 
account  the  total  unit  shrinkage  in  the  concrete  were 
it  unresti-ained.  This  shrinkage  puts  additional  strain 
in  the  longitudinal  steel  which  causes  higher  stresses 
than  are  usually  assumed  to  be  present.  He  proposes 
to  take  advantage  of  these  high  stresses,  which  do  not 
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result  in  failure  in  the  actual  columns,  thereby  saving 
in  steel  and  in  concrete.    The  formula  resulting  is 

P/A  =  333   (1  +  29p)   +  15,000p 
where  P  =  total  load ; 

A  =  total  core  area ; 
p  =  longitudinal  steel  ratio. 
It  will  be  noted  that  the  spiral  steel  does  not  enter 
into  this,  but  the  recommendation  is  that  the  longitud- 
inal steel  be  limited  between  1  and  8  per  cent  and  spirals 
be  required  not  less  in  amount  than  j  of  the  longitud- 
inal steel  and  in  no  case  less  than  J  per  cent. 


Test  of  a  Concrete  Mixer 

PROF.  W.  K.  HATT,  of  Purdue  University,  reported 
the  results  of  a  well-considered  test  on  a  standard 
concrete  mixer  which  was  designed  to  study  the  action 
of  the  mixer  and  the  effect  of  different  standards  of 
operation  on  its  output.  The  paper  reports  power  con- 
sumption in  relation  to  discharge  and  details  of  opera- 
tion of  interest  to  concrete  users.  It  was  found  that 
strength  and  consistency  increase  rapidly  as  time  of 
mixing  is  increased  from  30  sec.  to  1  min.  but  after 
that  any  gain  is  hardly  worth  the  increased  cost,  that 
the  manufacturer's  stated  speed  gave  best  results  ( in 
other  words,  that  time  factor  rather  than  number  of 
turns  of  the  mixer  is  the  determining  factor),  and  that 
an  early  introduction  of  water  to  the  drum  brought  cor- 
respondingly early  strength.  The  paper  further  gives 
some  suggestions  for  future  conduct  of  such  tests,  which, 
the  author  states,  are  much  needed  as  a  step  toward 
Ijetter  concrete. 


Test  of  Concrete  Oil  Tanks 

PERMEABILITY  tests  on  small  concrete  tanks  con- 
taining mineral  and  vegetable  oil  have  been  under 
way  at  the  Bureau  of  Standards  for  over  two  years  and 
were  noted  in  the  "Proceedings"  of  the  Institute  for 
1919.  Since  then  some  additional  information  has  been 
gained  which  is  summarized  in  a  paper  by  George  A. 
Smith,  of  the  Bureau,  as  follows: 

Mineral  oils  covering  practically  the  entire  ranee  of  fuel 
oil,  have  been  stored  in  concrete  tanks  for  nearly  three  years 
and  have  shown  no  injurious  effects  upon  the  concrete. 

Cocoanut  oil,  lard  oil,  neatsfoot  oil  and  boiled  and  raw 
linseed  oil  have  been  found  to  be  more  or  less  injurious  to 
concrete. 

On  the  basis  of  this  last  series  of  tests,  1:1J:3  concrete, 
mixed  to  a  consistency  suitable  for  reinforced -concrete  con- 
struction and  properly  placed  should  be  satisfactory  for  con- 
tainers of  fuel  oils  whose  vi.scosities  are  above  0.06  in 
absolute  units,  or  about  50  Saybolt  seconds,  at  20  de^.  C. 

While  many  o^  the  tests  have  shown  penetration  for  the 
lighter  oils  which  are  not  in  excess  of  permissible  losses, 
the  use  of  concrete  tanks  for  kerosene  and  easolene  storage 
would  hardly  seem  warranted  under  ordinary  conditions. 

A  limited  number  of  tests  indicates  that  the  use  of 
hydrated  lime  or  the  application  of  sodium  silicate  solution 
is  not  effective  in  reducing  the  permeability  of  concrete  to 
the  lighter  oils. 


Dam  Named  in  Honor  of  .Jerry  O'Shaughnessy 

By  unanimou.H  action  of  the  f'lty  Council  of  Colum- 
bus, Ohio,  the  new  storage  dam  for  the  water-works  of 
that  city  will  be  named  in  honor  of  Jerry  O'Shaughnessy, 
who  died  recently  after  .some  fifty  years  in  the  service 
of  the  city. 


Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
worth-while  letters  pertinent  to  the  interests 
of  engineers  aiid  contractors.  In  order  that 
this  may  he  possible  contributors  are  asked  to 
condense  their  letters  to  the  shortest  space  con- 
sistent with  a  clear  presentation  of  their  ideas. 


Antioch  Plan  and  First  Engineering  Course 

Sir — In  Enginering  News-Record,  Feb.  :5,  1921,  p.  23:?, 
there  appears  a  communication  entitled  "The  Antioch  Plan." 
A  statement  is  made  in  this  conimunicatinn  to  the  effect 
that  the  department  of  engineering  established  at  Union 
College  in  184.5  "was  the  first  engineerin;^  course  in  con- 
nection with  an  American  college." 

In  view  of  the  facts  I  would  be  remiss  in  my  duty  were 
I  to  permit  this  statement  to  stand  unchallenged. 

Norwich  University  [located  at  Northfield,  Vt.],  char- 
tered by  the  State  of  Vermont  in  1834,  was,  by  the  tern.s 
of  its  charter,  bound  to  furnish  a  course  in  civil  engineer- 
ing. In  the  language  of  the  charter  the  board  of  trustees 
was  required  "to  furnish  at  said  institution  con-^tantly  ,'. 
course  of  military  instruction,  both  theoretical  and  prac- 
tical, and  also  of  civil  engineering,  and  the  practical  sci- 
ences generally." 

The  University  was  opened  for  tho  reception  of  students 
in  .May.  1835.  Its  first  academic  year  (! 835-1 83fi)  it  main- 
tained (pursuant  to  the  provisions  of  its  charter)  a  Depart- 
ment of  C:ivil  Engineering,  "embracing  those  branches  of 
literature  and  science  which  are  particularly  requisite  for 
the  practical  and  scientific  engineer."  This  course  was 
pursued  by  eighteen  members  of  the  Corps  of  Cadets  dur- 
ing that  academic  year. 

The  establishing  of  this  department  of  engineering  at 
Norwich  University  antedates  the  establishing  of  the  de- 
partment of  engineering  at  Union  by  ten  years. 

Norwich  University  was  the  tirst  scientific  and  cla.ssica. 
as  well  as  the  first  military  collegiate  institution  in  th>' 
United  State.s. 

The  engineering  course  established  at  Norwich  University 
in  its  first  academic  year  has  been  maintained  throughout 
the  years  that  have  followed.  Norwich  men  are  justly 
proud  of  the  record  which  its  sons  have  made,  and  properly 
jealous  of  its  reputation  as  the  pioneer  among  collegiate 
institutions  in  the  engineering  field. 

Charles  A.  Plumley,  President, 

Northfield,  Vt.,  Feb.  9.  Norwich  University. 


The  Antioch  Plan;  What  to  Teach 

Sir — Mr.  Morgan,  in  the  "Antioch  Plan"  {Engineering 
Newx-Record,  .Jan.  20,  p.  108),  has,  I  believe,  hit  on  one  cf 
the  worst  .sore  spots  of  our  present  system  of  engineering 
education,  that  is,  our  tendency  to  train  men  for  subordi- 
nate positions  only.  The  average  engineering  student  never 
has  a  thought  of  anythintr  but  a  good  technical  job,  and 
neither  has  the  average  engineer,  for  that  matter.  Under 
the  Antioch  Plan  the  whole  mental  attitude  of  the  student 
will  change,  and  from  the  very  first  day  liis  goal  will  be, 
not  the  top  of  an  engineering  department,  but  the  top  of  a 
technical  business  or  a  large  enijineerine  development. 

Of  cour.se  such  a  training  requires  the  study  of  subjects 
not  found  in  our  present  curricula,  and  the  man  who  sul' 
gcsts  such  lines  of  study  usually  runs  up  against  a  wall 
labeled,  "Our  courses  are  already  too  crowded!"  After- 
about  six  years  as  a  college  student,  and  another  six  years 
as  a  teacher,  I  have  become  enough  of  a  heretic  to  answer 
that  they  are  largely  crowded  with  rubbish,  so  far  as  the 
main  object  is  concerned,  and  considering  the  limited  time 
available. 

But  what  is  the  main  object  of  an  engineering  course? 
The  general  opinion  is  that  it  is  to  shoot  the  student  full 
of   facta   and    knowledge   of   methods,   and   that   the   more 
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information  we  cram  into  him  in  college  the  less  he  will 
have  to  acquire  after  he  graduates.  Also  we  fondly  dream 
that  every  little  bunch  of  information  packed  in  is  put 
there  to  stay,  and  hence  pure  gain,  while  every  one  left 
out  is  dead  loss.  Let's  be  honest  with  ourselves  for  once; 
how  many  of  us  really  believe  that,  even  on  the  day  he  gets 
his  diploma,  our  graduate  remembers  as  much  as  one-fourth 
of  what  we  have  taught  him,  or  that  one-fourth  of  that 
information  is  always  on  top  for  instant  use  at  any  time? 
Although  we  try  to  "kid"  ourselves  to  the  contrary,  we 
really  know  that  our  student  will  forget  at  least  three- 
fourths  of  what  he  has  studied,  and  will  have  a  pretty  hazy 
idea  of  the  rest.  And  if  so  much  of  this  information  is  so 
readily  lost,  then  why  the  frantic  efforts  to  cram  it  in  as 
if  we  were  really  able  to  fortify  our  man  against  all  pos- 
sible contingencies? 

If  we  can  not  turn  out  graduates  chuck  full  of  informa- 
tion, then  what  can  we  turn  out?  To  my  mind  the  main 
object  of  an  engineering  education  is  to  give  a  man  such  a 
broad  outlook  that  he  will  know  with  what  subjects  he  will 
have  to  deal  as  a  successful  engineer  and  manager,  to 
acquaint  him  with  the  best  sources  of  information  on  these 
subjects,  and  to  teach  him  enough  of  the  elements  of  each 
subject  so  that  he  can  use  the  sources  of  information  after 
he  has  them.  We  cannot  do  any  more  than  that  anyway, 
so  why  not  turn  our  efforts  to  doing  that  well? 

It  seems  to  me  that  our  problem  resolves  itself  into  two 
questions:  What  does  the  student  now  get  that  he  doesn't 
need,  and  what  does  he  need  that  he  doesn't  get?  We  must 
solve  the  first  before  we  will  have  room  for  the  second,  but 
suggestions  as  to  the  solution  are  dangerous,  for  every 
suggestion  brings  a  yell  out  of  some  one  who  sees  his  pet 
slighted.  As  a  starter  let  some  of  our  most  prominent 
engineers  blow  the  dust  off  their  books  on  college  algebra, 
descriptive  geometry,  analytical  geometry,  and  calculus, 
take  tliem  chapter  by  chapter  and  list  all  the  subjects  over 
which  they  sweat  blood  for  endless  hours  in  college.  Then 
let  them  cross  out  all  subjects  for  which  they  have  never 
had  any  use,  to  say  nothing  of  those  whic'i  they  could  not 
use  when  they  did  need  them.  How  much  will  be  left,  and 
why  should  the  rest  absorb  valuable  tima  in  college  any 
more  than  Greek  or  Sanscrit?  By  the  time  we  similarly 
shake  down  chemistry,  physics,  and  even  mechanics  and  the 
higher  courses  in  technical  design,  we  will  have  a  lot  of 
room  to  inject  a  few  things  that  are  needed  by  every  engi- 
neer who  makes  a  real  success. 

The  trouble  with  the  actual  elimination  of  dead  wood 
from  a  college  course  is  that  a  present-day  college  resembles 
an  automobile  factory,  for  instance,  in  which  one  depart- 
ment makes  tires,  another  wheels,  another  bodies,  etc.,  each 
according  to  its  own  sweet  will,  and  in  which  each  depart- 
ment head  is  a  specialist  in  his  own  work  only,  with  no 
clear  idea  of  what  is  needed  for  a  complete  car,  but  jealous 
of  any  dictation  from  those  who  do  know.  The  idea  of 
making  anything  on  earth  under  that  system,  except  college 
graduates,  would  be  admittedly  absurd,  and  why  the  single 
exception? 

Now  what  does  the  student  need  that  he  does  not  get? 
The  greatest  need  perhaps  is  for  elejiientary  business  train- 
ing. It  probably  is  not  an  exaggeration  to  say  that  the 
majority  of  young  engineers  are  like  little  children  so  far 
as  real  business  affairs  are  concerned,  and  most  new  gradu- 
ates, although  they  may  think  they  know  how  to  design  a 
suspension  bridge,  cannot  even  balance  a  simple  expense 
account.  They  do  not  know  the  cost  of  the  most  common 
engineering  materials  or  how  to  estimate  the  cost  of  the 
simplest  structures.  Let's  transfer  about  eighty  per  cent 
of  our  mathematics  from  such  things  as  hyperboloids 
(whatever  they  are)  to  dollars  and  cents.  A  study  of 
efficiency  methods  and  the  management  of  labor  will  bs 
worth  more  than  a  study  of  water,  steel,  or  gas  analysis  to 
a  civil  engineer,  and  as  a  rule  will  interest  him  a  whole  lot 
more.  I  tried  to  introduce  such  things  in  a  small  way  with 
my  students,  and  the  response  was  certainly  gratifying. 
The  students  voluntarily  got  up  plans  for  increasing  the 
efficiency  of  small  construction  jobs  around  the  campus,  etc., 
and    an    "engineering    assembly"    at    which    a    number    of 


seniors   tried   to   sell   various   types  of   paving   to   a   mock 
Commissioners  Court,  was  packed  to  the  doors. 

Anyone  who  would  have  the  temerity  to  suggest  a  course 
in  etiquette  as  a  part  of  an  engineering  education  would 
become  the  target  of  endless  ridicule,  but  are  there  not 
many  engineers  who  have  been  hanicapped  in  their  pro- 
fessional careers  by  a  lack  of  ease  in  social  affairs?  In- 
struction along  this  line  is,  I  believe,  a  part  of  the  training 
given  at  West  Point,  and  any  English  course  might  at  least 
include  a  few  lessons  on  formal  social  correspondence. 

No  commencement  address  is  considered  complete  with- 
out an  allusion  to  the  fact  that  the  world  looks  to  the 
college  graduates  to  be  leaders  in  their  communities,  and 
some  engineering  graduates  become  leaders  largely  because 
they  are  college  graduates,  but  I  do  not  think  that  is  often 
because  of  the  training  in  the  details  of  technical  design 
which  was  given  them  by  their  professors.  It  is  more  apt 
to  be  the  so-called  "outside"  college  activities  which  develop 
leadership.  So  far  as  anything  that  his  studies  have  taught 
him  is  concerned,  the  engineering  graduate  knows  about 
as  much  as  a  new-born  babe  regarding  his  obligations  as 
a  citizen.  I  have  found  few  seniors  who  knew  much  even 
about  their  city  and  county  government,  or  who  cared  any- 
thing at  all  about  it.  That  men  should  be  turned  out  as 
college  graduates  who  are  practically  ignorant  and  utterly 
indifferent  concerning  matters  of  government  is  almost  a 
crime,  and  no  man  should  be  handed  a  diploma  until  he  has 
been  taught  enough  civics  to  vote  intelligently. 

Take  a  hypothetical  case  of  two  young  graduates:  One 
has  spent  from  three  to  five  hours  a  week  for  two  years 
studying  mathematics  and  the  rest  of  his  time  on  other 
purely  scientific  and  technical  subjects.  The  other  man 
knows  only  enough  mathematics  and  mechanics,  say,  to 
design  a  reinforced-concrete  beam  quickly  ."ind  correctly,  and 
knows  about  half  as  much  as  the  first  man  does  about  other 
engineering  subjects.  Instead  of  that,  he  knows  the  ele- 
ments of  corporation  finance,  something  about  management 
of  production,  about  marketing,  and  about  accounting.  He 
can  read  a  financial  paper  intelligently  and  knows  some  of 
the  reasons  for  success  or  failure  of  commercial  projects. 
Also  he  knows  how  the  government  is  operated  and  his 
own  part  in  the  operation,  and  he  knows  how  to  express  his 
ideas  clearly  in  speech  and  writing.  Although  his  technical 
knowledge  is  less  than  that  of  the  first  man,  he  knows  just 
where  to  look  for  needed  information.  Which  one  is  more 
likely  to  be  a  success  at  the  end  of  ten  or  fifteen  years? 
Very  likely  the  first  man  will  be  working  for  the  second. 

Birmingham,  Ala.,  Feb.  7.  R.  L.  Morrison, 

Engineer  of  Tests, 
Pittsburgh  Testing  Laboratory. 


For  Construction  Only  at  Reasonable  Costs 

Sir — As  there  is  likely  to  be  more  or  less  active  propa- 
ganda carried  on  to  induce  a  large  pi-ogram  of  concrete  road 
construction  the  coming  season,  particularly  in  connection 
with  the  prevailing  unemployment  problem,  the  attention  of 
the  engineering  profession  and  of  citizens  generally  should 
be  brought  to  bear  on  the  fundamental  principles  which 
.should  govern  public  improvements  of  this  kind,  .\ctive 
steps  should  be  taken  to  see  that  large  expeditures  are 
prevented  unless  conditions  are  in  harmony  with  such 
principles. 

Inasmuch  as  road  construction  of  a  permanent  nature  is 
almost  entirely  financed  by  bond  issues,  the  cost  of  such 
work  is  thereby  spread  over  future  years  and  wll  have  a 
direct  influence  on  the  future  cost  of  living,  in  proportion 
not  only  to  the  present  cost  of  the  work  built  but  to  the  rate 
of  interest  paid  on  such  bond  issues.  Permanent  improve- 
ments of  this  kind  should  only  be  built  during  periods  of 
low  cost,  both  for  construction  and  interest  on  the  bonds. 

Consider,  for  example,  the  effect  of  the  price  of  cement, 
as  this  is  one  of  the  principal  items  entering  into  road  con- 
struction: During  1920  we  have  seen  the  price  of  cement 
f.o.b.  mills  go  to  approximately  tripple  its  price  in  normal 
time.  In  Milwaukee  during  the  past  season  we  have  had  to 
pay  quite  generally  $4.20  per  barrel  plus  sacks,  as  compared 
with  contract  prices  for  season  delivery  in  1909,  1910,  etc. 
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of  $1.05  per  barrel  plus  sacks.  It  may  be  safely  assumed 
that  1920  road  construction  averaged  at  least  double  the 
normal  cost. 

Costs  of  coal  and  labor  are  impoi-tant  factors  in  the  price 
of  cement.  Coal  has  recently  collapsed  in  price  and  labor 
is  rapidly  coming  dowm  in  cost  and  going  up  in  efficiency. 
Therefore,  cwnent  costs  should  be  materially  reduced.  It 
has,  however,  been  commonly  talked  by  cement  agents  and 
dealers  that  cement  prices  would  not  be  reduced  much  for 
1921,  owing  to  the  enormous  demand  for  it  on  I'oad 
construction. 

As  the  country  progresses  with  the  process  of  deflation 
it  is  necessary  for  all  lines  of  business  to  participate.  If 
cement  prices  are  encouraged  to  remain  unreasonably  high, 
not  only  will  the  country  be  burdened  with  an  unreasonable 
cost  for  permanent  road  construction  and  other  public  work, 
but  the  retarding  effect  on  much  other  necessary  construc- 
tion, such  as  housing,  water  powers,  business  buildings,  etc., 
will  be  disastrous.  We  should  therefore  not  be  rushed  into 
high-priced  permanent  public  improvements  under  the  false 
policy  of  merely  relieving  unemployment. 

The  country  generally  is  facing  an  enormous  burden  of 
taxation.  At  this  time  we  should  go  back  to  first  principles 
in  considering  public  expenditures,  and  authorize  only  such 
improvements  as  can  be  built  in  harmony  therewith.  To 
state  the  case  of  I'oad  construction  briefly:  Let  us  build 
permanent  roads  only  where  urgently  needed,  and  then  only 
at  reasonable  costs.  Ralph  E.  Newton, 

Newton  Co.,  Industrial  Engineers  and  General  Contractors. 

Milwaukee,  Wis.,  Jan.  11. 


Electrification  Cost  Data 

Sir — In  your  issue  of  Dec.  2,  1920,  p.  1067,  appears  edi- 
torial comment  on  an  article  in  the  same  issue  in  which 
there  is  a  description  of  the  electrification  of  the  C.  M.  & 
St.  P.  Ry.  in  Montana.  Idaho  and  Washington.  You  claim 
that  there  is  undue  reticence  in  withholding  the  figures  of 
the  cost  of  operation,  and  that  no  actual  figures  have  been 
made  public. 

I  wish  to  call  your  attention  to  information  on  the  sub- 
ject as  presented  by  the  committee  on  electricity,  American 
Railway  Engineering  Association,  in  the  report  of  March 
20,  1920,  and  printed  in  the  Proceedings  of  the  association 
in  Volume  21,  pages  197  and  2.51. 

The  report  gives,  for  the  road  in  question,  the  capital 
cost  of  the  electrification  of  440  miles  of  main  line,  with 
some  comparative  operating  costs  and  other  data.  There 
are  also  given  some  specially  prepared  tables  of  electrical 
operating  co.sts  and  expenses.  From  these  figures  as  given 
I  should  think  that  an  estimate  of  the  total  operating  costs 
of  the  line  could  be  made,  by  simply  adding  such  of  the  other 
items  of  costs  of  operating  as  would  be  required. 

Please  allow  me  to  quote  two  of  the  conclusions  of  the 
committee's  report: 

Second :  That  such  a  system  of  electric  operation  will 
increase  the  capacity  of  a  railroad  from  2.5  to  35  per 
cent. 

Third:  That  such  a  system  of  electrification  will 
probably  prove  economical  as  compared  with  steam 
operation,  when  the  cost  of  reliable  electric  power  and 
coal  bear  the  relations  one  to  the  other  that  they  do 
in  the  preceding  table,  as  shown  above  the  diagonal  line, 
proxided  the  railroad  traffic  is  favorable  to  electric 
operation. 

With  reference  to  your  complaint  that  the  actual  oper- 
ating costs  are  withheld,  it  would  be  fair  also  to  quote 
further  from  the  A.  R.  E.  A.  committee  report  (page  268) 
as  follows : 

As  a  result  of  these  conditions  any  comparison  of 
present  electrical  costs  with  steam  prior  to  .Ian.  1,  1917, 
is  subject  to  very  considerable  corrections  to  bring  the 
steam  expense  to  the  same  basis  of  costs  as  the  electric. 
The  corrections  are  so  numerous  and  subject  to  so  many 
interpretations  that  the  real  facts  cannot  be  made  sure 
of  at  the  present  time.  It  is  possible,  however,  to  obtain 
from  the  annual  operating  statements  certain  operating 
costs  which  in  many  cases  may  serve  as  a  guide  in  fore- 
casting what  economics  may  be  obtained  by  the  sub- 
stitution of  electric  operation  for  steam. 


Reviewing  the  subject  of  your  editorial,  however,  with  an 
open  mind,  it  may  be  admitted  that  there  are  still  lacking 
many  figures  on  the  cost  of  operation  on  the  electrified  por- 
tion of  the  C.  M.  &  St.  P.  Ry.  which  it  would  be  necessary 
to  know  in  order  to  become  convinced  that  the  electrification 
of  this  line  has  been  justified.  For  example:  a  reduction 
of  221  per  cent  in  the  number  of  trains  might  mean  a  reduc- 
tion of  only  about  5  per  cent  of  the  total  cost  of  conducting 
transportation.  The  charges  for  engine  and  round-house 
men  (I.  C.  C.  acct.  No.  21)  and  fuel,  water  service  and 
locomotive  supplies  (I.  C.  C.  accts.  Nos.  22  to  25)  are  per- 
haps the  only  other  principal  items  that  would  show  a 
reduction  due  to  electrification.  Large  as  these  five  items 
aie,  in  dollars,  their  sum  is  only  about  22  per  cent  of  the 
total  cost  of  steam  operation  of  the  railroads  of  the  United 
States. 

Under  the  item  of  "maintenance  of  way  and  structures" 
there  may  be  some  reduction  due  to  electrification,  due 
to  lessened  rail  and  bridge  renewals,  all  of  which  are 
yet  to  be  determined.  The  main  account  would  probably 
show  some  increase  due  to  large  cost  of  power  distribution 
systems  and  power  apparatus. 

The  capital  cost  of  the  line  under  discussion  has  been 
increased  by  $10,250,000.  The  gross  revenue  could  not  have 
been  increased  by  the  electrification,  and  with  a  line  which 
would  still  have  been  operated  below  its  capacity  as  a  singl? 
track  steam  line,  the  fact  that  the  electrification  shows  an 
increase  in  single  track  capacity  may  not  be  a  significant 
accomplishment.  F.  T.  HowES, 

Garrison,  Mont.,         Inspector,  Engineering  Department, 
Jan.  9.  Northern  Pacific  Ry  Co. 


Belle  Isle  Bridge  Design  Again 

Sir — Your  issue  of  Jan.  27  contains  two  articles  which 
considered  together  are  of  very  great  interest.  The  first, 
on  page  187,  is  entitled.  "Pier  Failure  Wrecks  Two  Spans 
of  Concrete  Arch  Bridge";  the  second,  on  page  190,  is 
entitled,  "New  Design  for  Belle  Isle  Bridge  to  Be  Pre- 
pared." The  first  article  describes  the  collapse  of  portions 
of  two  spans  of  the  concrete  arch  bridge  at  Dayton,  0.,  due 
to  failure  of  the  pier  between  them.  The  second  article 
describes  the  great  advantages  which  will  result  from  the 
adoption  of  a  reinforced-concrete  arch  design  for  the  pro- 
posed  Belle  Isle  bridge  in   Detroit. 

The  most  interesting  feature  about  the  collapse  of  the 
Dayton  bridge  is  the  reason  why  all  the  spans  did  not  fall 
in  succession,  on  account  of  the  thrust  of  the  arches.  The 
design,  described  in  The  Eiif/!>ieciiii<j  Record  of  Mar.  24, 
1906,  does  not  make  any  provision  against  that  kind  of 
failure,  since  the  piers  are  strong  enough  to  take  only  the 
difference  in  thrusts  due  to  different  lengths  of  adjacent 
spans.  The  question  is.  is  it  safe  to  build  a  multiple-span 
arch  bridge  of  any  kind  over  a  deep  river  or  one  where 
there  is  a  large  flow  of  ice,  or  where  there  is  extensive 
navigation,  unless  the  piers  are  founded  on  bed  rock?  This 
is  the  most  important  question  to  be  answered  in  regard 
to  the  proposition  for  the  concrete  arch  for  the  Belle  Isle 
bridge  at  Detroit. 

Next  to  this  in  importance  is  of  course  the  relative  cost 
and  time  required  for  completion  as  compared  with  another 
type  of  structure.  In  this  respect  the  second  article 
referred  to,  although  not  absolutely  positive  in  its  state- 
ments, appears  to  be  in  error  on  some  important  points. 
The  original  design  is  not  a  steel  cantilever  bridge  faced 
with  concrete,  but  in  each  span  a  number  of  concrete  ribs 
reinforced  with  structural  st/»el  ribs.  In  this  respect  it 
would  be  a  concrete  arch,  but  steel  cantilever  arms  were 
introduced.  The  use  of  these  greatly  facilitates  erection, 
since  the  steelwork  can  be  entirely  erected  and  the  concrete 
poured  without  the  necessity  of  falsework  from  the  bed  of 
the  river.  Also  a  successive  failure  of  i;!l  the  spans  if  one 
span  or  one  pier  failed  would  not  be  possible. 

It  has  been  stated  in  newspapers  that  the  total  cost  of 
the  bridge  as  designed,  including  approaches,  piers,  road- 
ways, etc..  complete,  would  be  about  $5,000,000.  In  order 
to  reduce  this  to  $3,000,000,  as  stated  in  the  second  article 
above  referred  to,  the  cantilever  arms  would  have  to  be 
omitterl.  thus  saving  $2,000,000.     Figures  of  the  structural 
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steel  tonnage  in  the  bridge  are  not  at  hand,  but  it  is  safe  to 
say  that  all  of  the  steel  in  the  bridge  would  cost  only  a 
fraction   of  that   sum. 

The  article  is  also  in  error  in  regard  to  the  time  of  com- 
pletion. With  either  type  of  bridge,  the  process  would 
undoubtedly  be  to  build  all  of  the  piers  first.  This  is  because 
there  are  pile  foundations  which  must  be  completed  in  one 
operation.  The  next  logical  operation  would  be  to  construct 
cofferdams  and  build  all  the  piers.  While  this  is  being 
done,  all  of  the  structural  steel  involved  in  the  original 
design  could  easily  be  frabricated  and  delivered.  With  a 
much  greater  facility  of  erection  of  the  original  design,  the 
time  of  completion,  after  the  piers  were  built,  would 
undoubtedly  be  greatly  less  than  for  the  arch  type. 

The  article  is  also  in  error  in  regard  to  the  immediate 
and  ultimate  employment  of  about  50  per  cent  more  local 
labor  on  the  arch  type.  There  would  not  be  any  more 
immediate  employment,  because  the  operation  would  be  just 
the  same  until  the  erection  of  the  spans  was  started.  The 
spans  themselves  would  probably  involve  more  concrete  in 
the  arch  type,  but  less  forming  on  account  of  the  ribs  of  the 
original  design.  It  is  safe  to  say  that  the  labor  would  be 
just  about  equal  on  the  erection  of  the  spans. 

The  writer  has  no  personal  interest  in  the  design  of 
either  the  Dayton  bridge  or  the  Belle  Isle  bridge  other 
than  a  general  interest  in  any  kind  of  bridge  design,  but  is 
very  much  interested  when  he  sees  articles  published  in 
Engiueer'nii  Ncws-Recovd  that  are  of  greatly  conflicting 
nature,  and  not  in  accordance  with  the  facts. 

J.  T.  N.  HOYT, 
Chief  Structural  Engineer  for  Albert  Kahn,  Architect. 

Detroit,  Feb.  4. 


[Regarding  Mr.  Hoyt's  comments  on  the  news  report  of 
the  Detroit  council's  decision  to  procure  a  new  design  for 
the  Belle  Isle  bridge,  it  seems  to  be  necessary  to  point  out 
what  should  be  obvious,  that  the  report  included  no  editorial 
opinion  or  coloring  but  gave  only  the  news  as  to  the  action 
taken.  In  large  part  it  quoted  the  ordinance  adopted  by 
the  council.  Through  oversight,  proper  quotation  marks 
were  omitted.  The  term  "steel  cantilever  bridge  faced  with 
concrete"  is  also  quoted  directly  from  the  ordinance.  How- 
ever, whether  this  term  is  incorrect,  or  whether  the  com- 
mission design  may  fairly  be  called  a  reinforced-concrete 
cantilever,  is  perhaps  more  debatable  than  Mr.  Hoyt's 
unqualified  statement  on  the  point  implies. 

As  to  the  Dayton  bridge  accident,  the  importance  of  the 
case  is  patent.  Yet  if  Mr.  Hoyt's  second  paragraph  is  meant 
to  suggest  that  it  is  not  safe  to  build  a  multiple-arch  bridge 
over  the  Miami  River  in  the  Dayton  subsoil,  it  surely  must 
be  questioned.  Its  application  to  the  Detroit  River  is  of 
course  quite  another  matter. — Editor.] 


Design  of  Heavy  Traffic  Pavements 

Sir — The  very  timely  paper  on  "Considerations  in  De- 
sign of  Heavy  Traffic  Pavements,"  by  Prevost  Hlibbard, 
appearing  in  your  issue  of  Dec.  30,  p.  1264,  was  read  with 
much  interest.  My  attitude  regarding  the  subject  is  in 
substantial  accord  with  the  conclusions-  drawn  by  Mr. 
Hubbard  from  his  interesting  series  of  experiments.  My 
following  suggestions  are  not  controversial  in  nature,  but 
are  an  amplification  along  lines  suggested  by  Mr.  Hubbard. 

The  text  for  my  remarks  is  supplied  by  the  last  half  of 
the  opening  paragraph  which  reads  as  follows:  "With 
very  few  exceptions  any  well  compacted  soil  will  of  itself 
support  the  heaviest  conceivable  traffic  if  its  moisture  con- 
tent is  properly  controlled  and  if  it  is  protected  by  a 
structure  which  prevents  the  displacement  of  particles  at 
its  surface     .     .     ." 

Such  a  supporting  surface  is,  par  excellence,  a  well  con- 
solidated macadam  pavement.  While  unsuitable  for  the  di- 
rect effect  of  motor  traflSc,  its  composition  is  such  that  it 
has  the  necessary  rigidity  to  support  and  also  the  neces- 
sary flexibility  to  adjust  itself  to  inevitable  minor  settle- 
ments  of  subsoil,  without  impairing  its   supporting   value. 

A  well-constructed  foundation  of  this  sort  has  all  the 
flexible  qualities  of  an  asphaltic  concrete  base  course  as 
advocated  by  Mr.  Hubbard  as  an  alternative  foi:  the  pre- 


vailing concrete  foundation.  While  admittedly  macadam 
would  not  develop  any  slab  or  beam  strength  as  investi- 
gated by  Mr.  Hubbard,  I  believe  that  a  modified  impact 
test  on  a  sample  of  macadam,  topped  with  an  asphaltic 
surface  mixture  could  be  devised  and  furnished  data  that 
would  admit  of  an  intelligent  interpretation. 

Such  tests  should  confirm  the  opinion  held  by  many  engi- 
neers that  macadam  under  many  conditions,  particularly 
where  ideal  drainage  conditions  are  unobtainable,  offers  a 
more  adequate  and  suitable  support  than  concrete  under 
like  conditions.     - 

I  believe  that  the  increase  in  depth  of  concrete  founda- 
tion or  concrete  surface  pavements,  beyond  that  which  is 
found  necessary  in  the  heaviest  traffic  city  streets,  is  both 
unscientific  and  unnecessarily  costly,  particularly  if  it  is 
made  the  excuse  for  insufficient  drainage  provisions. 

E.J.  WULFF, 
Senior  Highway  Engineer, 
U.  S.  Bureau  of  Public  Roads. 

Washington,  D.  C,  Jan.  24. 


Credit  Where  Due 


Sir — I  note  in  your  issue  of  Feb.  10,  1921,  you  have  given 
a  brief  but  very  good  description  of  one  of  the  interesting 
improvement  projects  that  the  National  Park  Service  has 
under  way — the  construction  of  a  suspension  mule  bridge 
across  the  Colorado  River  in  the  Grand  Canyon  of  the 
Colorado  in  Grand  Canyon  National  Park,  Ariz.  At  the 
close  of  this  article  you  state  that  the  bridge  was  designed 
by  George  "C."  Goodwin  of  the  National  Park  Service,  and 
that  the  construction  would  be  supervised  by  D.  L.  Reabum, 
Superintendent  of  the  Grand  Canyon  National  Park.  This 
statement  is  true;  but  in  fairness  to  others  whose  efforts 
have  contributed  toward  the  solution  of  this  rather  unique 
problem  I  feel  that  their  names  should  also  have  been 
mentioned  in  your  article.  I  desire  to  say  that  although  the 
bridge  was  designed  under  my  direction  and  in  accordance 
with  my  ideas,  much  credit  is  due  Capt.  V.  A.  Endersly, 
assistant  engineer.  National  Park  Service,  who  made  most 
of  the  computations  of  the  stresses  and  did  much  of  the 
detail  work  of  drawing  and  design.  Credit  is  also  due  W.  H. 
Peters,  assistant  engineer.  National  Park  Service,  then 
acting  superintendent,  Grand  Canyon  National  Park,  who 
assisted  in  securing  the  field  data  and  helped  Mr.  Endersly 
in  the  office.  GEORGE  E.  Goodwin, 

Civil   Engineer,   National   Park   Service. 

Washington,  D.  C,  Feb.  15,  1921. 


Wind  Pressure  on  Inclined  Surfaces 

Sir — in  Engineering  News-Record  of  Jan.  20,  p.  125,  R. 
Fleming  states  that  Spofford's  "Theory  of  Structures" 
teaches  "the  law  of  the  square  of  the  angle  of  incidence" 
for  the  resistance  of  air  upon  planes  inclined  to  the  direction 
of  the  wind.  A  reference  to  the  book  in  question  will  show 
that  this  statement  is  incorrect.  Prof.  Spofford  gives  the 
Duchemin  and  Hutton  formulas  as  well  as  the  theoretical 
one  above  referred  to.  He  distinctly  states  it  is  probably 
wise  to  use  one  or  the  other  of  the  two  empirical  formulas, 
and  gives  a  table  comparing  the  results  of  the  three,  point- 
ing out  the  low  values  given  by  the  theoretical  as  compared 
with  the  experimental.  While  the  language  used  could 
easily  be  more  emphatic  in  its  favor  of  the  empirical  form- 
ulas (this  part  of  the  te.xt  was  written  in  19101,  it  certainly 
does  not  advocate  the  law  of  the  square  of  the  sine  of  the 
angle  of  incidence.  Hale  Sutherland, 

Asst.  Professor  of  Structural  Engineering, 

Massachusetts  Institute   of  Technology. 

Cambridge,  Mass.,  Jan.  25. 


Sir — The  reading  of  the  sentence  Prof.  Sutherland  criti- 
cises is,  "Some  textbooks,  Spofford's  ''Theory  of  Structures' 
among  others,  still  follow  the  teaching  thus  condemned." 
If  the  thought  in  mind  when  the  article  was  written  were 
restated  it  would  read: 

Some  textbooks  still  follow  the  teaching  thus  con- 
demned. Prof.  Spofford  in  his  "Theory  of  Structures." 
second  edition,  1915,  devotes  a  page  to  a  formula  mak- 
ing the  normal  pressure  on  an  inclined  plane  surface, 
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from   wind    blowing   horizontally,   dependent   upon   the 

square   of  the   sine   of  its   angle  of  inclination.     Prof. 

Spofford   makes   the   formula   derived   the  basis  of  his 

deductions    for    wind    pressure    upon    curved    surfaces. 

He    states    that    "it    probably    gives    too    low    results" 

for  flat  surfaces  but  is  "probably  more  nearly  correct" 

for  curved  surfaces. 

The  results  for  flat  surfaces  are  not  probably  too  low, 
they  are  at  times  absolutely  ^vrong.  If  the  formula  were 
true  aviation  would  be  impossible.  For  a  slope  of  25 
degrees  the  normal  wind  pressure  would  be  one-fourth  of 
that  obtained  by  the  well-established  Duchemin  formula; 
for  a  slope  of  10  degrees  it  would  be  one-tenth  as  much. 
For  a  slope  of  5  degrees  and  a  horizontal  wind  pressure  of 
20  lb.  per  sq.ft.— a  70-mile  gale! — the  normal  pressure  oa 
the  inclined  surface  would  be  but  0.15  lb.  per  sq.ft.  The 
formula  has  no  place  in  a  textbook  unless  it  be  emphatically 
condemned. 

Furthermore,  the  "more  nearly  correct"  results  that  PrOf. 
Spofford  obtained  by  the  use  of  this  formula  for  pressure 
on  a  cylinder  are  due  to  a  compensating  error,  the  use  of 
the  common  but  erroneous  assumption  that  the  effect  of 
wind  pressure  on  a  cylinder  is  the  summed  effect  of  the 
pressures  on  an  infinite  series  of  tangential  planes.  If  this 
assumption  were  true  the  Duchemin  formula  integrated  be- 
tween the  same  limits  used  by  Prof.  Spofford  would  give 
a  pressure  of  0.91,  that  on  a  plane  diametrical  section,  or 
but  little  less  than  that  on  a  vetrical  plane;  the  best  ex- 
l>erimental  data  give  a  value  of  about  8.  That  Prof.  Spof- 
ford's  value  (two-thirds)  agrees  closely  with  this  figure  is 
Hue,  as  said,  to  a  compensation  of  errors. 

A  practicing  engineer  with  but  limited  experiefice  could 
easily  conclude  from  the  prominence  given  to  the  discredited 
formula  in  "The  Theory  of  Structures"  that  he  would  not 
be  far  astray  in  following  it.  However,  the  present  writer 
stands  corrected  in  that  he  did  not  state  clearly  just  what 
Prof.  Spofford "s  lapse  was.  R.  Fleming. 

New  York  City,  Jan.  31. 


Cost  of  Slate  Road  Surveys  in  Missouri 

Sir — An  article  relative  to  sur\'eys  and  plans  for  a  state 
system  of  highways  by  the  Missouri  State  Highway  De- 
partment in  Evyvieering  Neu-y-Recnrd  of  Jan.  13,  1921,  p. 
68,  rather  emphasized  the  statement  that  this  work  was 
being  done  for  $100  per  mile  or  less.  I  have  made  about 
100  miles  of  these  surveys  and  plans  and  cannot  feel  that 
the  above  statement  reflects  credit  either  on  the  State 
Highway  Department  or  the  State  of  Missouri.  In  addi- 
tion I  have  conferred  with  a  number  of  practicing  engi- 
neers who  have  done  work  of  this  character  by  conJ;ract, 
and  have  been  advised  invariably  that  they  have  flther 
failed  to  make  a  profit  or  have  even  suffered  a  loss. 

My  experience  with  the  State  Highway  Department  leads 
me  to  believe  that  their  organization  is  neither  more  ef- 
ficient nor  better  equipped  than  that  of  the  practicing  engi- 
neers doing  highway  work  and  I  wonder  if  the  following 
items  of  expense  to  the  department  are  included  in  the 
actual  cost:  (1)  Subsistence  of  field  parties;  (2)  expense 
of  field  parties  for  field  office;  (3)  cost  of  operation,  main- 
tenance and  depreciation  of  motor  cars;  (4)  a  proportion 
of  the  division  engineer's  time  and  office  expense;  (S)  a 
proportion  of  the  general  highway  department  office  and 
overhead  expense;  (6)  cost  of  completing  the  plans  after 
they  have  been  sent  into  the  office  of  the  department. 

I  should  like  to  ask  whether  it  is  more  economical  for 
a  state  and  a  state  highway  department  to  endeavor  to 
do  at  the  lowest  possible  figure  the  preliminary  work  in 
connection  with  a  system  of  highways,  the  aggregate  cost 
of  which  would  perhaps  be  $150,000,000.  or  whether  it 
might  bo  more  economical  to  spend  more  time  and  money 
in  the  preparation  of  plans  and  doing  preliminary  work 
that  might  be  reflected  in  a  lower  cost  of  construction  and 
operation?  At  the  beginning  of  the  highway  program 
engineers  took  considerable  work  at  $100  per  mile  with 
the  idea  of  gefting  the  program  initiated  and  because  the 
law  limiterl  the  department  to  that  amount  so  far  as 
paying  engineers  for  the  work  by  contract  was  concerned. 
Recently  county  authorities   have   been   adding   as   high   as 


$40  to  $50  per  mile  to  this  amount  in  order  to  induce  engi- 
neers to  take  the  work.  C.  A.  Shockley, 

Shockley  Engineering  Co. 

Kansas  City,  Mo.,  Jan.  26. 

[It  should  be  understood  that  the  law  limited  the  cost 
to  the  state  to  $100  per  mile  for  the  road  surveys.  This 
was  explained  in  the  article  as  well  as  the  fact  that  county 
authorities  were  paying  additional  sums  where  the  work 
could  not  be  done  \vithin  the  prescribed  limit  of  cost.  The 
cost  is  stated  to  include  both  surveys  and  plans.  Whether 
^ome  other  system  might  have  been  more  economical  did 
not  enter  into  consideration,  apparently,  the  Highway  De- 
partment being  governed  by  the  law  as  passed  by  the  leg- 
islature. A  copy  of  Mr.  Shockley's  letter  was  submitted 
to  the  State  Highway  Department  and  the  reply  is  to  the 
effect  that  the  article  states  the  facts  and  that  no  special 
claims  are  made  for  what  has  been  done,  but  that  no  good 
will  be  served  by  entering  into  a  discussion. — Editor.] 


Effect  of  Excessive  Heat  on  Mild  Steel  and  Concrete 

Sir — In  a  letter  reported  in  Engineering  Ncws-Recoid. 
Dec.  2,  1920,  p.  1102,  I  referred  to  certain  tests  made  in 
England  showing  the  great  reduction  in  the  yield  point 
and  tensile  strength  of  mild  steel  at  high  temperatures.  I 
have  now  obtained  precise  information  on  the  tests  re- 
ferred to,  and  in  view  of  the  fact  that  they  throw  much 
light  on  the  behavior  of  reinforced  concrete  under  fire  gives 
the  information  herewith. 

The  tests  were  made  by  Prof.  F.  C.  Lea,  of  Birmingham 
University,  England,  and  communicated  to  the  British 
Association  at  its  meetings  last  August.  The  tests  had 
for   their   object  the   determination   of 

1.  The  effect  of  rise  in  temperature  on  the  yield  point 
and  tensile  strength  of  mild  steel. 

2.  The  effect  of  rise  in  temperature  on  the  compressive 
strength  of  concrete. 

3.  The  protective  insulation  afforded  steel  by  the  con- 
crete covering  usually  employed  in  buildings. 

While  due  justice  cannot  be  done  to  these  tests  in  a 
brief  space  the  following  general  information  as  to  the 
results  may  be  of  interest: 

1.  The  value  of  the  yield  point  begins  to  fall  at  250 
deg  C,  and  then  falls  rapidly  until  «t  600  deg.  C.  it  is 
but  20  per  cent  of  the  corresponding  figure  when  cold. 
The  tensile  strength  falls  rapidly  after  400  deg.  C.  is 
passM  and  at  600  deg.  C  the  breaking  strength  is  about 
7i  tons  per  square  inch.  This  is  below  the  usual  design 
for  working  stress. 

2.  Compression  tests  made  on  1:2:4  gravel -concrete 
cylinders  immediately  after  heating  to  temperatures  up 
to  700  deg.  C.  indicated  that  the  compressive  strength  fell 
ofl'  rapidly  after  4.'50  deg.  C,  and,  after  heating  to  700  deg. 
C.  the  crushing  strength  is  but  20  per  cent  of  its  value 
when  cold. 

3.  Tests  made  on  the  temperature  gradient  in  concrete 
cylinders  from  outside  to  inside  indicated  that  it  is  roughly 
a  matter  of  two  hours  before  a  temperature  of  600  deg.  C. 
would  be  communicated  to  steel  at  a  depth  of  U  in. 

In  a  fire  of  several  hours'  duration  the  protection  af- 
forded the  steel  by  one  or  two  inches  of  concrete  would 
be  very  slight.  P'rom  the  descriptions  given  as  to  the 
duration  and  intensity  of  the  Galveston  fire  it  seems  rea- 
sonable to  imagine  that  both  the  concrete  and  the  interior 
steel  reached  temperatures  approaching  700  deg.  C.  Al- 
though the  author  has  not  had  the  opportunity  of  examin- 
ing the  destroyed  structure  yet,  it  seems  possible  to  him 
that  in  view  of  the  above  tests  failure  would  result  under 
such  conditions,  whether  the  columns  were  reinforced  with 
.spirals  or  not.  In  the  first  fire  it  seems  reasonable  to  be- 
lieve that  failure  resulted  from  the  inability  of  the  steel 
and  concrete  to  carry  the  stres.ses  at  such  temperature!;. 

While  the  avoidance  of  sharp  angles  and  corners  in  con- 
crete is  helpful  in  preventing  spalling  of  the  concrete 
und^r  certain  conditions,  yet  it  seems  that  the  main  point 
is  to  use  lower  working  stresses  and  a  thicker  protective 
coating  on  the  st<'cl.  Edgar  A.  Cro.ss. 

High  Point,  N.  C,  Jan.  24. 
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Hints  for  the  Contractor 


Kitchen  Boiler  Makes  Roller  for  Finishing 
Concrete  Pavement 

A  30-gal.  kitchen  boiler  of  the  sort  that  has  a  longi- 
tudinal, electric  vv?ld  instead  of  the  riveted  joints 
sometimes  used,  has  been  found  useful  on  California 
road  work  as  a  roller  for  smoothing  out  concrete  pave- 
ment before  finishing  the  surface  with  the  usual  floating 
tool.  A  convenient  handle  for  the  roller  is  made  with 
a  I'-in.  galvanized  pipe,  using  a  piece  long  enough  to 
reach  across  the  pavement.  To  attach  the  handle,  a 
piece  of  pipe  about  4  ft.  longer  than  the  boiler  is  fitted 
with  a  tee  at  its  mid  point  into  which  the  handle  can 
be  screwed.  Two  right-angle  bends  are  then  made  near 
each  end  of  the  branches  from  the  tee  ar.d  the  two  pipe 
ends  are  thrust  through  holes  in  the  center  of  each 
end  of  the  boiler. 


Dragline  Excavator  Also  Drives  Piles  in 
Reclamation  Work 

By  a.  W.  Walker 

Engineer,  U.  .S.  Reclamation   Service 

DURING  the  construction  of  drains  in  the  Grand 
Valley  Drainage  District,  Colorado,  it  has  been 
necessary  to  install  a  great  many  highway  bridges  and 
canal  flumes.  Practically  all  of  these  structures,  on 
•account  of  soil  conditions,  have  been  built  on  pile  foun- 
dations. 

In  order  to  save  labor  and  equipment  a  dragline  ma- 
chine was  used  for  a  temporary  pile  driver.     A  set  of 
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DK.\GLINE   EXCAVATOR   DRIVING   PILES    IN   COLORADO 
RECLAMATION  WORK 

leads  was  built  with  two  6-in.  x  8-in.  x  25-ft.  timbers 
faced  on  the  inside  with  6-in.  steel  channels  securely 
bolted  with  countersunk  bolts.  The  outside  corners  of 
the  6-in.  x  8-in.  timbers  were  faced  with  I -in.  x  2-in. 
angle  irons  securely  bolted.  The  timbers  were  braced 
the  correct  distance  apart  ( size  of  a  standard  2,000-lb. 
hammer)  by  heavy  iron  yokes  made  of  1-in.  x  4-in.  iron, 
some  of  the  bolts  which  fastened  the  channel  face  irons 
to  the  lead  timbers  also  fastening  the  yokes  to  the 
'  timbers. 


At  the  top  of  the  leads  a  12-in.  steel  sheave  was 
mounted,  with  housin^^s  made  of  1-in.  sheet  steel.  Con- 
siderable care  was  exercised  in  mounting  this  sheave 
securely  to  make  it  and  the  leads  rigid,  this  being 
accomplished  by  fitting  1-in.  x  4-in.  strap  irons  over  the 
upper  corners  of  the  leads.  The  upper  end  of  these 
strap  irons  had  li-in.  holes  in  them  for  the  hoist-line 
clevis  pin  to  fit  in. 

When  in  operation,  one  side  of  the  leads  is  left  open. 
A  pile  driver  follower  which  fits  in  the  leads  and  down 
over  the  top  of  the  pile,  holds  the  top  of  the  pile  in 
position.  The  leads  are  raised  and  held  in  a  vertical 
position  by  the  hoist  line  on  the  machine.  The  hammer 
is  raised  and  dropped  by  the  dragline  which  is  a  '-in. 
cable  substituted  for  the  regular  1-in.  line. 

In  driving  piles  for  an  ordinary  bridge  the  procedure 
is  ''Rp  follows.  In  most  cases  the  piles  are  driven  before 
Ihe  drain  is  excavcifed. 

1.  The  buckei  is  removed  from  the  hoisi  line  and  the 
I -in,,  dragline  removed  from  the  drag  drum. 

2.  'JKe  i^iin.  hammer  line  is  placed  on  the  drag  drum 
and^oK'er  tfiife sheave  at  the  upper  end  of  the  leads,  tn 
oi'deV  fo'  s^^sd  up  onerations  the  drag  drum  is  lagg.ed 
with  3-in.  oak  lagging  which  can  be  put  on  and  taken 
off  in  8' few.  rainutes,  as  it  is  in  two  sections. 

3.  The' clevis  of  the  hoist  line  is  fastened  to  the 
uppef  end  of  the  leads  which  are  then  pulled  up  into 
position. 

4.  The  hammer  i;  fastened  to  the  i-in.  line  and  then 
threaded  into  the  leads.  The  follower  is  then  threaded 
into  the  leads  and  attached  temporarily  to  the  hammer 
with  a  sling  made  of  l-in.  cable. 

5.  The  leads  are  then  spotted  over  the  pile  point  by 
moving  the  machine  for  approximate  adjustment  and 
raising  or  lowering  the  boom  for  final  adjustment. 

6.  The  leads  are  then  swung  around  to  the  piles  and 
with  the  hammer  and  follower  lowered  to  the  ground. 
The  pile  is  fastened  to  the  hammer  with  a  rope  sling. 
The  hammer  is  raised  to  the  top  of  the  leads.  The  lead  •■ 
are  raised  to  th?  point  of  the  boom  and  all  swung 
around  into  exact  position.  The  pile  is  swung  into  the 
leads.  The  hamr^er  and  follower  are  lowered  onto  the 
top  of  the  pile  and  the  sling  which  attached  the  follower 
to  the  hammer  iu  unfastened  and  the  driving  begins. 

7.  The  material  between  the  piles  is  excavated  by  the 
dragline  as  well  as  the  material  back  of  the  piles.  The 
bulkhead  planking  is  placed,  the  piles  are  cut  off,  and 
the  bridge  deck  put  on.  The  necessary  backfilling  is 
completed  by  the  machine. 


Painting  Signal  Lanterns  Decreases 
the  Number  Stolen 

LANTERNS  left  all  night  as  danger  signals  on  road 
_/ barricades  or  where  pavement  repairs  have  been 
made  were  so  frequently  stolen  from  work  carried  on 
by  the  California  Highway  Commission  that  special 
endeavor  was  made  to  find  some  means  of  protecting 
them.  After  some  experiment  the  best  plan  was  found 
to  be  painting  the  lantern  bases  a  bright  red  and 
stenciling  over  this  the  letters  "C.  H.  C."  Since  this 
has  been  done  loss  from  theft  has  greatly  decreased. 
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News  of  the  Week 


New  York,  February  24,  1921 


Federation  Organizes  Waste 
Survey  of  Industry 

Hoover  Names  Committee  of  Engineers 
To    Carry    On    Nation-Wide    In- 
vestigation of  Conditions 

At  the  meeting  in  Syracuse,  N.  Y., 
Feb.  14,  of  the  executive  board  of  the 
American  Engineering  Council,  the 
governing  body  of  the  Federated 
American  Engineering  Societies, 
Herbert  Hoover,  the  council's  president, 
announced  the  appointment  of  the 
committee  which  will  make  a  country- 
wide survey  of  industrial  wastes.  The 
personnel  of  the  committee  is  as 
follows: 

.T.  Parke  Channing,  (chairman) 
mining  engineer,  New  York  City;  Dr. 
ha  N.  Hollis,  president,  Worcester 
(Mass.)  Polytechnic  Institute;  L.  W. 
Wallace,  newly  appointed  secretary  of 
the  American  Engineering  Council, 
Baltimore;  H.  R.  V.  Scheel,  assistant 
treasurer,  Brighton  Mills,  Passaic. 
N.  J.;  L.  P.  Alford_  editor,  Management 
Etigineerinf  New  York;  George  D. 
Babcock  manufacturing  executive, 
Peoria,  11..;  V.  G.  Coburn,  Bethlehem 
Shipbuilding  Co.;  Morris  L.  Cooke,  con- 
.-iulting  engineer.  Philadelphia;  Harring- 
ton Emerson,  consulting  engineer,  New 
York;  E.  E.  Hunt,  formerly  labjr 
investigator  for  the  Clothing  Manu 
facturers  Association,  New  York;  C.  E. 
Knoeppel,  industrial  engineer,  New 
York;  Robert  Linton,  mining  engineer, 
.Montana;  Fred  .J.  Miller,  past-president,  • 
.American  Society  of  Mechanical 
Engineers;  J.  H.  Williams,  engineer, 
New  York;  Robert  D.  Wolf,  vice- 
i)resident,  American  Society  of  Mechan- 
ii  al   Engineers,   New  York. 

Territorial  Organization  Planned 
Mr.  Hoover  is  also  a  member  of  the 
committee  and  will  take  a  leading  part 
in  the  conduct  of  the  waste  survey. 
The  scope  of  the  undertaking  was  out- 
lined by  Mr.  Hoover  in  an  address  at 
the  council  meeting,  published  in 
abstract  on  p.  342  of  this  issu?.  It 
i.s  proposed  to  organize  the  engineers 
"f  the  country  on  a  territorial  b.isis, 
■  ach  state  having  an  engineering 
'••ganization,  with  the  American 
Kngineering  Council  the  executive  organ 
of  all. 

The  American  Engineering  Council, 
•it  its  Syracuse  meeting,  gave  formal 
:ipproval  to  the  action  of  the  committee 
'•n  procedure  in  requesting  President 
Harding  to  appoint  an  engineer  to  the 
Interstate  Commerce  Commission;  the 
committee  was  authorized  to  name  six 
qualified  engineers  when  requested  so 
to  do.  Activity  in  behalf  of  the 
National   Department  of  Public  Works 


L.  W.  Wallace,  New  Secretary 
of  Federated  Societies 

La\vrence  W.  Wallace,  whose  election 
to  the  secretaryship  of  the  American 
Engineering  Council,  the  governing 
body  of  the  Federated  American 
Engineering  Societies,  was  announced 
in  this  journal  last  week,  was  born  in 
Austin,  Tex.,  Aug.  5,  1881.  After 
graduation  from  the  Agricultural  and 
Mechanical    College   of   Texas   in.  1903 


New 

Secretary  of  the  American 
Engineering  Council 
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with  the  degree  of  B.  S.  in  mechanical 
engineering,  he  served,  a  special  appren- 
ticeship with  the  Santa  Fe  I^ilway.and, 
then  joined  the  fi^^l^ty;  of  .^  JPurduc 
University,  becoming),  ■  head  of'  the 
department  of  railway,  and  industrial 
management.  Mr.  Wallace  is  author  of 
technical  works,  among  them  "Car 
(Continued  on  p.,  S56)  ,     ...,,. 


will  be  continued  by  tji/ council  through 
its  public  affairs  committee.  ^Eydorse^ 
ment  was  given  to  the  policy  or' regis-' 
tration  for  professional  engineers.  The 
council's  Russian  affairs  committee  was 
made  a  new  committee  on  international 
relations,  the  old  personnel  being 
retained. 

An  invitation  from  Piiiladelphia 
engineers  to  have  the  council  hold  its 
next  .  meeting  in  Arpil  in  that  city 
was  accepted.  The  June  meeting  will 
be  held  in  St.  Louis. 

The  council  recommended  to  Presi- 
dent Harding  that  an  engineer  be 
appointed  Assistant  Secretary  of  War. 


Concrete  Institute  Holds 
Active  Meeting 

No  New  Standards,  But  Special  Atten- 
tion Paid  to   Matters  of  Construc- 
tion and  Design 

For  the  first  time  in  a  number  of 
years  the  American  Concrete  Institute 
met  last  week  in  Chicago  without  such 
aid  to  registration  as  is  given  by  co- 
ordinate bodies  in  session  at  the  same 
time.  Hitherto  the  annual  conventions 
have  generally,  if  not  always,  been  held 
at  the  same  place  and  about  the  same 
time  as  the  Cement  Show,  the  American 
Society  for  Testing  Materials,  or  with 
road  or  housing  conferences,  all  of 
which  brought  a  number  of  men  who 
helped  boost  the  registration  but  who 
did  not  contribute  proportionately  ro 
the  attendance  or  discussion  at  the 
meetings.  This  year,  however,  the  In- 
stitute was  on  its  own,  and  every  one 
of  the  250  odd  registered  was  there  to 
attend  the  sessions  or  discuss  papers 
and  reports.  As  a  result  the  meetings 
were  longer  and  more  lively  than  in  any 
since   the   early   days. 

Committee  Recommendations 
No  new  standards  were  adopted  by 
the  meeting  to  go  to  letter  ballot.  One 
specification  and  one  recommended  prac- 
tice had  been  prepared  by  the  Commit- 
tee on  Concrete  Products  for  block, 
brick  and  trimstone,  but  they  were 
withdrawn  by  the  committee  in  con- 
sideration of  a  proposed  revision  of 
form  of  all  the  standards  of  the  Insti- 
tute which  is  to  be  initiated  this  year. 
The  Committee  on  Concrete  Storage 
Tanks  s'ubmitted  some  simple  changes 
to  its  recommended  practice  of  last 
year  'and  the  Committee  on  Concrete 
Houses  presented  a  tentative  draft  of  a 
specification.  A  proposed  standard 
specification  for  reinforced-concrete 
chimneys  by  the  committee  of  that 
name  was  referred  back  'to  tRe  commit- 
tee because  of  some'  evidence  on  the 
fiifOT  of  lack  of 'harmorry  'among  nts 
iiTembers.    _   -'**^'  '    '',  '''f'"'  '■     ■      ' 

Thfs  absence  of  standards  does'' not 
moat)  that'the  comitiittees'have  bSen-iyie 
during  the  past'ye'ar.  Gn'i>ie''fco"nlrbry 
they  have  been  exceedingly  busy. 
Eighteen'  out  of  the  twenty-two  in  the 
Institute  reported  at  the  meetings  and 
most  of  the  reports  were  more  than 
merely  of  progress.  Rather  the  indica 
tion  is  that  concrete  is  not  so  simple  or 
stabilized  a  material  that  it  is  possible 
to  come  before  any  body  with  a  set  of 
paragraphs  which  state  that  this  and 
that  are  facta  and  things  shall  be  done 
thus  and  so,  only  to  have  to  appear  the 
following  year  with  some  new  asser- 
tions   which    require    revision    of    the 
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standard.  The  committees  seem  to  be 
showing  a  commendable  desire  to  study 
the  fundamentals  of  their  respective 
subjects,  to  undertake  research  and 
apportion  out  detail  investigation  in 
the  effort  to  establish  the  data  on  which 
a  fair  permanence  of  standards  may 
rest.  In  this  category  may  b'e~  noted 
particularly  the  committees  on  roads, 
bridges,  metal  forms,  aggregate  and 
concrete  surfaces.  The  Committee  on 
the  Rockaway  Fire  cleaned  up.  its  work 
by  presenting  a  final  report  on  the  fire 
in  the  concrete  warehouse  in  Far  Rock- 
away,  N.  Y.,  in  1916,  a  report  which 
not  only  describes  that,,  fire  but  the 
tests' on  the  building  after  repair  and 
which  discusses  in  some  detail  the  ;effect 
of  fire 'on  concrete. 

The  Gon;mittee  on  Research  for  the 
first  time:  presented  a  comprehensive 
I'eport,  which  outlined  a  program  for 
future  work  of  the  Institute  in  the  field 
of  investigation.  It  is  proposed  that  the 
various  subjects  indicated,  on  which  a 
number  of  diff'erent  agencies  are  work- 
ing more  or  less  independently — and 
on  some  of  which  no  work  is  being  done 
— be  portioned  out  to  the  committees  of 
the  Institute  either  for  original  study 
or  for  collation  of  material  and  co- 
ordination of  effort.  The  move  is  a 
definite  step  forward  in  a  systematic 
study  of  concrete. 

Discussion  on  Design  and 
Construction 

Two  major  and  one  minor  subdivision 
of  the  discussions  before  the  conven- 
tion may  be  made.  The  major  subjects 
were  design  and  construction;  the 
minor,  concrete  products.  In  the  old 
days  of  the  Institute's  predecessor  the 
latter  subject  was  of  prime  importance 
but  of  late  years  it  has  been  allowed 
to  lapse  and  the  concrete  product  men 
have  not  felt  altogether  at  home.  This 
year  they  had  one  entire  session  at 
which  their  problems  were  discussed, 
particularly  the  question  of  fire  protec- 
tion and  insurance  risk  of  the  concrete 
block  structure.  .  Progress  was  njade 
tow(ard;:a  prograin  of. .fire. tests  of  this 
type,  of  .construction,,  to  the  end  that 
the  fire  underwriters  may  h^ve  what 
they  have  not  now.  some  definite  in- 
formation as  to  the  , fire -resisting  quali- 
ties in  specific  kinds  of  concrete  block 
structures  with  blocks  of  a  specific 
make  and  material.  It  is  being  recog- 
nized in  the  Institute  that  the  factory- 
made  ^concrete  product  is  having  a 
wider-  use  and  that  it  is  necessary  to  pro- 
vide some  authoritative  agency  which 
can  be  ajovum  and  a  judge.  The  pros- 
pects are  that  ip^  its  f utur^.  activities 
the  Institute  will,  devote,  pjore  t^rne  to 
the  concrete  product.     . 

Of.  the  major  subjects,  design,  as  in 
the , past;,  held  a  large.part  of  the  pvo- 
grara. ,  Fpreinost  among  the  'papers 
was  a  jx)int  presentation  by  D^'.  H.  M; 
Wegtergaaxd  of  the  University  of  Illi- 
nois, aiKl,  W.  A.  Slater,  of  the  Bureau 
of  Standards,,  of  a  discussion  of 
"Monxents  .and  Stresses  in  Slabs."  This 
is  realty  a  monumental  piece  of  work, 
which  will  run  into  a" hundred  or  rn'ore 
printed  pages  in  the  "Proceedings"  of 


the  Institute.  Dr.  Westergaard  has 
made  an  analytical  examination  of  the 
slab  of  unprecendental  thoroughness 
and  has  applied  the  developed  theory 
to  the  design  of  the  reinforced-concrete 
girderless  floor.  Mr.  Slater  has  studied 
a  number  of  beam  tests  with  the  idea 
of  discovering  the  laws  of  variation  be- 
tween observed  and  computed  stresses 
and  has  applied  the  knowledge  so  gained 
to  an  analysis  of  most  of  the  available 
full-size  tests  of  concrete  flat-slab  floors. 
The  complete  paper  when  available 
should  be  an  invaluable  compendium  of 
knowledge  of  the  girderless  floor. 

Two  papers  on  the  design  of  columns 
were  given,  one  by  S.  C.  HoUister  on 
bending  moments  in  interior  columns 
and  the  other  by  F.  R.  MacMillan  on  a 
new  hooped  concrete  column  formula. 
The  former  analyzes  the  moments  of 
columns  m  a  building  due  to  various 
disposition  of  load  on  the  floors  and 
panels;  the  latter  utilizes  the  steel  com- 
pression due  to  concrete  shrinkage  and 
time  yield  and  deduces  a  formula  which 
gives  a  more  economical  column  than 
do  those  in  general  use.  Both  papers 
present  studies  which  doubtless  are 
being  used  by  the  joint  committee  in 
its  present  preparation  of  a  concrete 
specification. 

Problems  of  the  Concrete  Builder 

The  other  major  field  is  one  to  which 
the  Institute  is  devoting  more  and  more 
attention,  that  is  the  problems  of  the 
concrete  builder,  who  generally,  of 
course,  is  a  contractor.  The  Committee 
on  Contractor's  Plant  continued  its  last 
year's  study  of  building  construction 
plants  with  a  thorough  analysis  of  the 
comparative  merits  of  seven  different 
kinds  of  layout  and  critical  descriptions 
of  three  specific  layouts.  The  Com- 
mittee on  Floor  Finish  outlined  the 
proper  methods  of  laying  a  concrete 
floor.  Both  of  those  reports  had  en- 
thusiastic discussion  by  men  of  pr?' 
tical  experience.  Papers  of  direct  in- 
terest to  this  field  were  the  reports  of 
a  performance  test  of  a  concrete  mixer 
by  Prof.  W.  K.  Hatt,  two  papers  on 
concrete  road  construction  equipment 
by  F.  M.  Balsley  and  C.  R.  Ege, 
methods  and  formulas  for  coloring  con- 
crete by  John  W.  Lowell,  an  investiga- 
tion of  the  possibilities  of  using  greater 
tolerances  in  sand  and  gravel  grading 
for  road  concrete  by  Professor  Hatt  and 
R.  B.  Crepps  and  a  study  of  shrinkage 
of  stucco  as  it  affects  its  placing  by 
J.  C.  Pearson. 

One  report,  that  of  the  Committee  on 
Standard  Units  of  Design,  is  an  attempt 
at  harmonizing  the  two  major  subjects. 
It  is  a  tentative  recommendation  of 
standard  sizes  and  dimensions  to  be 
adhered  to  in  building  design  in  order 
to  reduce  the  expense  of  unnecessary 
variations  which  the  designer  may  put 
in  with  the  idea  of  saving  in  material, 
but  which  on  account  of  lack  of  uni- 
formity may  really  add  to  the  cost. 

The  Wason  Medal  was  awarded  to 
W.  A.  Hull  for  his  paper  "Fire  Tests 
of  Concrete  Columns,"  presented  to  the 
1920  convention. 


Reports  showed  that  the  Institute  is 
in  a  satisfactory  condition  with  well 
up  toward  700  members  and  a  small 
balance  in  bank.  Steps  were  taken 
at  the  convention  to  develop  the  scope 
of  the  society  by  the  prosecution  of  a 
more  definite  plan  of  operations  and 
better  co-ordination  of  committee  work. 
H.  C.  Turner  of  the  Turner  Construc- 
tion Co.,  New  York,  was  continued  as 
president  and  W.  P.  Anderson  of  the 
Ferro  Concrete  Construction  Co.  of  Cin- 
cinnati, Ohio,  elected  as  junior  vice- 
president,  C.  W.  Gow  of  Boston  holding 
over  as  the  senior  vice-president.  Rob- 
ert W.  Lesley,  after  a  number  of  year-, 
of  service,  has  retired  as  treasurer  and 
Harvey  Whipple,  the  secretary  of  the 
Institute,  was  elected  to  take  his  place. 
His  address  is  New  Telegraph  Building, 
Detroit,  Mich.  Abstracts  of  some  of  the 
more  important  papers  and  reports  ap- 
pear in  this  and  later  issues  of  Engi- 
neering NewS'Record. 


Boston  Garbage  Disposal  Contract 
Still  in  Force 

Acting  on  the  advice  of  experts,  says 
Mayor  Peters  of.  Boston,  Mass.,  in  his 
annual  message  delivered/ Feb.  7,  the 
city  has  rejected  the  proposal  o'f'ihe 
Boston  Sanitary  &  Development  Co.  to 
cancel  its  contract  with  the  city  for 
garbage  disposal  and  forfeit  the  amount 
of  its  $100,000  bond,  and  the  subsequent 
proposal  that  the  city  increase  its  pay- 
ment .to  the  company  by  $25,000  a 
month.  The  Mayor  states  that  he  is 
prepared  to  take  over  and  operate  the 
garbage  reduction'  works  and  proceed 
against  the  assets'and  bondSmen  of  the 
company  for  any  losses  the  city  may 
sustain  in  case  the  company  defaults.  ■ 


L^  W.  Wallace 

(Continued  from  p.  35J)  .  ,  .-■ 
Design,"  in  addition  to .  special  instrucf 
tion  books  for  /  railway  educational 
departments. 

He  brings  to  the  secretaryship  of 
the  council  experience  as  a  manufac- 
turing executive,  having  served  as 
assistant  general  manager  in  charge  of 
production  of  the  Diamond  Chain  & 
Manufacturing  Co.,  of  Indianapolis. 
Moi-e  recently  he  has  been  director  of 
the  Red  Cross  Institute  for  the  Blind 
in  Baltimore,  which  provided  vocational 
training  for  ex-service  men.  Mr. 
Wallace  is  a  member  of  the  American 
Society  of  Mechanical  Engineers  and 
vice-chairman  of  that  organization's 
management  section.  He  is  now  serving 
his  third  term  as  president  of  the 
Society  of  Industrial  Engineers  and  is 
a  past-president  of  the  Indiana 
Engineering  Society.  He  has  served  as 
vice-chairman  of  the  Federation's  com- 
mittee on  elimination  of  waste  in 
industry  and  as  the  council's  treasurer. 

While  located  temporarily  in  the 
Engineering  Societies  Building,  New 
York  City,  Mr.  Wallace  will  soon  trans- 
fer his  office  to  Washington,  where  the 
-American  Engineering  Council  will 
eastablish  permanent  national  head- 
quarters in  the  McLachlen  Building. 
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The  New  Administration  of 
the  Am.  Sac.  C.  E. 

In  this  and  succeeding  issues  of 
"Engineering  N eus-Record"  ivill  appear 
brief  biographical  sketches  of  the  newly 
elected  officers  and  directors  of  the 
American  Society  of  Civil  Engineers,  as 
announced  in  the  issue  of  Jan.  20,  p. 
HO,  following  the  annual  meeting. 


Otis  Ellis  Hovey,  Treasurer 

Otis  Ellis  Hovey,  treasurer,  was 
born  at  East  Hardwick,  Vt.,  in  1864. 
His  English-Scotch-Irish  ancestors  set- 
tled in  New  England  early  in  the 
seventeenth  century. 

He  was  graduated  from  Dartmouth 
College  in  1885  with  the  degree  of  B. 
S.    He  served  as  engineer  of  the  Hoo- 


OTIS   E.   HOVEY 

■ac  Tunnel  and  Wilmington  R.R.  in 
188.5  and  1886  and  as  draftsman  with 
the  Edge  M^or  Iron  Co.  until  the 
autumn  of  1887,  when  he  entered  the 
Thayer  School  of  Civil  Engineering,  at 
Dartmouth,  from  which  he  graduated 
with  the  degree  of  C.  E.  in  1889.  Dur- 
ing 1888  he  had  charge  of  a  dam  and 
several  paper  mill  improvements  in 
Mas.sachusetts,  on  the  staff  of  D.  H. 
and   A.  B.  Tower. 

From  early  in  1889  until  June,  1890, 
he  was  instructor  in  civil  engineering 
■t  Washington  University,  St.  Louis, 
Mo.  He  then  became  associated  with 
the  late  George  S.  Morison,  past-presi- 
dent, American  Society  of  Civil  Engi- 
neers, and  took  charge  of  Mr.  Mori- 
ion's  Chicago  designing  oflfice,  where 
he  served  until  1896.  During  this 
period  Mr.  Hovey  had  charge  of  the 
designs  and  estimates  of  many  bridges, 
including  the  Bellcfontaine,  Alton  and 
Leavenworth  bridges;  also  miscellane- 
ous   engineering    work,    including    the 


railroad  yard  and  structures  for  the  St. 
Louis  entrance  of  the  C.  B.  &  Q.  R.R. 
He  also  designed  and  was  resident  en- 
gineer of  a  four-track  bascule  bridge 
in  Chicago. 

From  January.  1896,  until  May. 
1900,  he  was  engineer  of  the  Union 
Bridge  Co.,  and  had  entire  charge  of 
a  large  variety  of  bridge  and  struc- 
tural work.  On  the  formation  of  the 
American  Bridge  Co.  he  became  engi- 
neer of  design,  first  at  Pencoyd  and 
later  at  New  York;  and  in  1907  was 
appointed  assistant  chief  engineer 
resident  in  New  York,  which  position 
he  now  holds.  His  work  has  covered  a 
wide  field  in  steel  structures,  and  he 
has  devoted  much  time  to  the  develop- 
ment and  improvement  of  movable 
bridges  and  turntables  during  recent 
years.  He  had  charge  of  the  execution 
of  the  contract  for  the  six  emergency 
dams  of  the  Panama  Canal  in  1911  to 
1913.  His  duties  have  twice  required 
trips  to  Europe  and  twice  to  Panama. 

He  served  on  the  nominating  com- 
mittee of  the  American  Society  of 
Civil  Engineers  during  the  years  1911 
and  1912. 


Ira  W.  McConnell,  Director 

Ira  W.  McConnell,  director,  District 
1,  was  born  in  Schell  City,  Mo.,  in  1871, 
and  was  graduated  from  Cornell  Uni- 
versity with  the  degre  of  C.  E.  in  1897. 
For  two  years  he  served  as  instructor 
in  the  College  of  Civil  Engineering  at 
Cornell,  and  for  one  year  as  professor 
of  civil  engineering  at  the  Missouri 
School  of  Mines.  As  contractor's  su- 
perintendent for  the  Nash-Dowdle  Co. 
he  was  employed  for  two  years  on  rail- 
way terminal  work  in  Chicago  and 
municipal  drainage  work  in  New  Or- 
leans. 

For  six  years  following  he  was  in 
the  U.  S.  Reclamation  Service;  four 
years  as  construction  and  project-en- 
gineer on  the  Gunnison  tunnel  and  on 
the  Uncompaghre  project,  and  two 
years  as  supervising  engineer  of  tho 
Central  District  in  '■harge  of  Reclama- 
tion Service  work  in  Oklahoma,  Kan- 
sas, Colorado,  Nebra.ska,  Central  and 
Southern  Wyoming  and  South  Dakota 
This  assignment  included  such  notabli' 
projects  as  the  Pathfinder  dam,  the 
North  Platte  project,  the  Grand  Val 
ley  project  in  Colorado,  the  Bellf 
Fourche  project  in  South  Dakota,  and 
the  Garden  City  proj.?ct  in  Kansas. 

In  1909  Mr.  McConnell  became  chief 
irrigation  engineer  for  J.  G.  White  & 
Co.,  New  York,  and  later  vice-president 
and  general  manager  of  the  Idaho  Ir 
rigation  Co.  at  Richfield,  Idaho.  In 
February,  1912,  he  was  employed  by 
the  Stone  &  Webster  Engineering  Cor- 
poration as  consultant  in  connection 
with  the  design,  construction  and  oper- 
ation of  public  utilities,  water  powers, 
railways,  steam  power  stations,  indus- 
trial buildings,  etc.,  and  in  1917  he 
became  chief  engineer  for  Stone  &. 
Webster. 

In  19T6  he  made  a  five  mopths'  study 
of  general  business  conditions  in  South 


IR.\  W.  McCONNELL 

America,  the  trip  covering  the  devel- 
oped portions  of  Brazil,  Uruguay, 
Paraguay,  Argentine,  Chile  and  Peru. 
Mr.  McConnell  was  works  manager  and 
assistant  general  manager  for  the 
American  International  Shipbuilding 
Corp.  at  the  Hog  Island  Shipyard. 

In  1918  he  became  vice-president  of 
Dwight  P.  Robinson  &  Co.,  Inc..  New 
York  City. 


John  P.  Hogan,  Director 

John  P.  Hogan,  director  from  Dis- 
trict 1  (New  York),  was  born  in 
Chicago  in  1881  and  was  graduated 
from  Harvard  University  in  1903  with 
the  degree  of  A.  B.  and  the  following 
year  from  the  Lawrence  Scientific 
School  with  the  degree  of  S.  B. 

From  1904  until  1906  he  was  engaged 
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111  subway  construction  in  New  York  . 
as  assistant  engineer  on  the  Rapid 
Transit  Commission  and  resident 
engineer  on  the  Broolilyn  Rapid  Transit 
Commission.  He  joined  the  engineer- 
ing staff  of  the  Board  of  Water  Supply 
of  the  City  of  Now  York  on  the  loca- 
tion and  construction  of  the  Catskill 
Aqueduct  as  assistant  engineer  in  1906 
and  served  with  that  organization  until 
1017,  reaching  the  grades  of  division 
engineer  and  acting  deputy  chief 
engineer.  While  division  engineer  he 
was  in  charge  at  various  times  of  the 
construction  of  28  miles  of  aqueduct 
and  one  reservoir,  including  the  Ron- 
dout  pressure  tunnel  at  High  Falls, 
N.  Y.,  the  Narrows  flexible-joint  steel 
pipe  siphon  leading  from  Brooklyn  to 
Staten  Island  and  the  Silver  Lake 
Reservoir  on  Staten  Island. 

Mr.  Hogan  entered  the  military 
service  in  May,  1917,  as  captain  with 
the  First  (later  named  the  Eleventh) 
Engineers,  and  served  two  years  in 
France,  with  the  A.  E.  F.,  ultimately 
reaching  the  rank  of  lieutenant-colonel, 
Genei'al  Staff.  He  served  as  chief  of 
the  topographical  service,  Second  Army, 
and  as  depty  chief,  topogi-aphical 
service,  A.  E.  F.  For  this  work  he  was 
decorated  as  chevalier  of  the  Legion  of 
Honor. 

After  terminating  his  military 
service  Col.  Hogan  entered  consulting 
practice  with  Col.  William  Barclay 
Parsons,  of  New  York,  his  principal 
work  involving  the  conduct  of  water 
power  investigations  in  New  York 
State. 


Idaho  Organization,  in  Year, 
Increases  Seven-Fold 

Growth  of  the  Idaho  Society  of  En- 
gineers after  it  became  the  Idaho 
Chapter  of  the  American  Association 
of  Engineers  a  year  ago  has  increased 
the  membership  from  50  to  350.  More 
than  100  delegates  attended  the  first 
annual  convention  Jan.  10  and  11  at 
Nampa. 

Action  was  taken  requesting  Con- 
gress to  enact  legislation  providing  for 
a  continustion  of  Federal-aid  for  high- 
way work  and  for  a  National  Depart- 
ment of  Public  Works. 

The  chapter  now  has  bills  before  the 
legislature  covering  amendments  to  the 
civil  engineers'  license  bill;  providing 
that  the  University  of  Idaho  may  be 
enabled  to  give  extension  courses  in 
technical  and  liberal  arts  subjects; 
providing  that  at  least  one  member  of 
the  Public  Utilities  Commission  shall 
be  an  engineer;  and  giving  the  right 
to  the  State  Board  of  Health  to  pre- 
vent the  dumping  cf  untreated  sewage 
into  streams.  A  better  salary  scale 
for  engineers  in  state  service  is  on  the 
program. 

The  following  officers  were  elected: 
President,  Lee  R.  Cooke;  ^^ce-prdsi- 
dents,  E.  E.  Moberly  and  J.  H.  Wilson; 
secretary -treasurer,  Capt.  E.  F.  Ayres, 
Boise;  executive-committee,  E.  B.  Dar- 
lington, Dr.  C.  N.  Little  and  Barry 
Dibble. 


Illinois  Society  Awards  Prizes 
at  Annual  Meeting 

Prize  papers  constituted  a  new  de- 
velopment at  the  annual  meeting  of 
the  Illinois  Society  of  Engineers,  held 
in  Chicago,  Jan.  20-28.  Awards,  limit- 
ed to  writers  of  not  more  than  five 
years'  membership  for  the  express  pur- 
pose of  interesting  the  younger  men, 
were  made  for  the  following  papers: 
'Keeping  our  Streets  Smooth,"  by  Har- 
lan H.  Edwards,  city  engineer,  Dan- 
ville, 111.;  and  "Asphalt  Pavements  of 
the  Future,"  by  Allen  Dimmick,  of  the 
Texas  Co.,  Chicago. 

Affiliation  and  co-operation  with 
other  engineering  associations  was  the 
subject  of  prolonged  discussion. 

In  an  address  on  special  assessment 
methods,  Edgar  B.  Tolman,  a  Chicago 
lawyer,  pointed  out  that  if  local  im- 
provement bonds  are  to  be  made  at- 
tractive to  bankers  and  investors  it  is 
necessary  so  to  arrange  the  financing 
that  interest  will  be  paid  on  the  pre- 
scribed dates.  Failure  to  provide  for 
such  regularity,  largely  owing  to  the 
inexperience  of  local  authorities,  has 
resulted  in  greatly  depreciating  the 
market  for  such  securities. 

Resolutions 

Resolutions  as  to  public  affairs  in- 
cluded the  following:  (1)  Suggesting 
that  the  state  highway  department 
should  construct  experimental  sections 
of  paving  of  different  types;  (2)  that 
drainage  of  farm  lands  should  be  en- 
couraged and  extended;  (3)  that  legis- 
lation should  be  passed  more  favorable 
to  municipalities  in  financing  water- 
works projects;  (4)  that  flhe  state 
should  accept  the  program  of  the  U. 
S.  Geological  Survey  for  more  rapid 
progress  with  the  topographic  map- 
ping of  the  country  and  should  appro- 
priate $35,000  annually  for  this  work; 
(5)  that  the  ne\.'  state  administration 
should  retain  the  present  head  of  the 
State  Department  of  Health;  (6)  that 
the  Society  endorses  the  principle  of 
regulating  public  utilities  by  a  state 
commission;  and  (7)  that  under  pres- 
ent financial  conditions  the  state  should 
render  liberal  support  to  the  Univer- 
sity of  Illinois. 

A  registered  attendance  of  nearly 
150  included  about  00  members  and 
set  a  high-water  recoi-d  for  the  meet- 
ings of  this  society,  which  has  now  a 
membership  of  about  270.  Chairmen 
elected  by  the  several  sections  include 
W.  P.  Bushnell,  Quincy,  111.,  drainage 
section;  A.  L.  Webster,  Wheaton,  III., 
sui'veying  section;  W.  S.  Shields,  Chi- 
cago, sewerage  section,  and  C.  C. 
Wiley,  Urbana,  111.,  road  and  pavement 
section. 

Oflicers  of  the  society  for  1921  were 
elected  as  follows:  President,  Samuel 
A.  Greeley,  Chicago;  vice-president, 
Robert  I.  Randolph,  Chicago;  secre- 
tary E.  E.  R.  Tratman,  Wheaton,  111. 
It  was  voted  to  hold  the  next  meeting 
of  the  society  at  Decatur,  111.,  in 
January,  1922. 


Amendments  to  New  York  Licens- 
ing Law  Proposed 

Several  amendments  to  New  York 
State's  licensing  law  for  engineers, 
which  was  signed  by  the  Governor  last 
May,  are  proposed  in  a  bill  (No.  147) 
introduced  in  the  Senate  by  Mr.  Ferris 
Jan.  24.  Among  the  principal  changes 
are  the  requirement  for  a  yearly  re- 
newal of  the  license,  at  a  fee  of  $1, 
and  a  clause  defining  "professional 
engineering"  as  follows: 

"Professional  engineering,  as  covered 
by  this  act,  means  the  pi'actice  of 
the  professional  engineer  who  thi'ough 
technical  knowledge  gained  by  educa- 
tion and  experience  in  one  or  more 
branches  of  that  profession  initiates, 
investigates,  plans  and  directs  the 
application  of  the  resources  of  nature 
to  the  use  and  convenience  of  man;  and 
who  represents  himself  or  herself  to  be 
such  an  engineer  either  through  the 
use  of  the  term  engineer  with  or  with- 
out qualifying  adjectives  or  through  the 
use  of  some  other  title  implying  that 
he  or  she  is  such  an  engineer." 


To  Co-operate  with  A.  R.  E.  A. 
in  Heavy  Traction  Studies 

An  arrangement  to  co-operate  with 
the  American  Railway  Engineering 
Association  regarding  progress  in 
heavy  electric  traction  has  been  made 
by  the  committee  on  heavy  electric 
traction  of  the  American  Electric  Rail- 
way Engineering  Association.  It  is 
contemplated  that  the  work  will  cover 
foreign  as  well  as  local  practice. 

Alaska  Railroad  Susitana  Bridge 
Open  for  Traffic 

Traffic  has  been  opened  over  the 
Susitana  River  bridge  of  the  Alaska 
R.R.,  according  to  press  dispatches  re- 
ceived from  Anchorage,  Alaska,  Feb. 
9,  It  is  1,200  ft.  long,  including  a 
single  span  of  503  ft.,  the  largest  in 
Alaska.  The  bridge  is  located  at  mile 
264.  Its  cost  is  estimated  as  $850,000. 
The  opening  of  the  bridge  leaves  less 
than  100  miles  between  the  ends  of 
rail   this   year. 


Ask  Bidders  on  Hydroelectric 
Equipment  To  Take  Bonds 

Mayor  H.  M.  Caldwell,  of  Seattle, 
Wash.,  in  a  statement  before  the 
finance  committee  of  the  City  Council, 
suggested  that  because  of  the  dearth 
of  construction  throughout  the  country 
the  successful  bidders  for  the  hydro- 
electric machinei'y  to  be  used  on  the 
Skagit  project  might  be  willing  to 
accept  payment  in  city  bonds.  He  also 
urged  that  the  successful  bidder  be 
permitted  to  purchase  an  additional 
$1,000,000  of  bonds  at  par,  but  that  this 
be  optional  with^the  bidders.  It  is  re- 
ported that  certain  prospective  bidders 
have  signified  their  willingness  to 
accept  bonds  in  payment  for  the  equip- 
ment. The  equipment  which  the  city 
will  buy  includes  two  35,000-hp.  elec- 
tric generators  and  exciters,  etc.  Bids 
will  be  opened  Feb.  18. 
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Federal  Aid  tor  Roads  Has  Small 
Chance  of  Passing 

(Washington  Comspondtnce) 
No  additional  appropriation  for  the 
Federal-aid  road  program  is  likely  to 
be  approved  at  the  present  session  of 
Congress.  A  determined  effort  was 
made  last  week  to  attach  as  a  rider  to 
the  Post  Office  Appropriation  Bill  the 
$100,000,000  appropriation  for  this  pur- 
pose. The  effort  was  unsuccessful.  A 
bill  providing  this  $100,000,000  appro- 
priation was  passed  by  the  House  by  a 
large  majority,  as  noted  in  last  week's 
issue.  The  Senate  action  is  attributed 
to  the  advocates  of  the  Townsend  bill, 
which  provides  for  a  national  highway 
system. 

Under  the  parliamentai-y  conditions 
governing  the  vote  taken  in  the  Senate, 
a  two-thirds  vote  was  required  in  order 
to  attach  the  Federal-aid  proposition 
to  the  Post  Office  Appropriation  Bill. 
Judging  from  that  vote  the  House  bill 
could  be  passed  with  a  considerable 
margin  were  it  possible  to  get  that  bill 
before  the  Senate.  In  the  congestion 
which  now  e.xists  and  in  view  of  the 
attitude  of  the  committee,  it  is  not 
thought  probable  that  a  vote  can  be 
secured  in  the  Senate  on  the  bill  which 
passed  the  House. 


City  on  Feb.  16.  Those  showing  views 
were  the  Bucyrus  Co.,  the  Parsons  Co., 
the  Marion  Steam  Shovel  Co.,  and  the 
Austin  Machinery  Corporation.  W.  R. 
Conard  sent  a  paper  reviewing  the  use 
of  trenching  machines  at  Camp  Merritt 
and  elsewhere   during  the  war. 


Engineering  Societies 


New  York  Governor  Indorses 
Joint  Port  Plan 

In  a  message  to  the  New  York  State 
Legislature  on  Feb.  10  Governor 
-Nathan  L.  Miller  urged  the  early  pas- 
sage by  the  legislature  of  an  act  author- 
izing the  state  to  enter  into  a  treaty 
with  New  Jersey  forming  a  joint  port 
district  and  port  authority  for  New 
York  harbor.  He  states  that  early 
adjournment  probably  will  prevent  full 
consideration  now  of  the  comprehensive 
plan  foi-mulated  by  the  New  York,  New 
Jersey  Port  and  Harbor  Development 
Commission,  but  that  the  formation  of 
the  joint  district  should  and  can  be 
effected  at  once.  One  paragraph  in'  the 
message  is  especially  interesting.  It 
reads  as  follows: 

"The  Interstate  Commerce  Commis- 
."fion  has  decided  that  historically,  geog- 
raphically and  commercially,  the  Port 
of  New  York  is  one  port  and  on  that 
theory  denied  the  claim  of  New  Jersey 
to  a  freight  differential  in  its  favor. 
Unless  the  State  of  New  York  now 
consents  to  treat  the  port  as  one  port 
and  to  take  the  necessary  steps  to  re- 
duce excessive  terminal  costs,  it  must 
be  prepared  for  a  contrary  holding  by 
the  Interstate  Commerce  Commission." 


Use  of  Machines  for  TrenchinK 
Shown  Water- Works  Men 

Movin;r  pictures  and  lantern  .slides 
.thowing  trenching  machines,  steam 
.ihovels  and  drag-line  excavators  at 
work  digging  trenches  for  water-works 
and  sewers  and  available  for  other  con- 
duit trenching  brought  out  a  record 
attendance  at  the  lunch  and  meeting  of 
the  New  York  section  of  the  American 
Water  Works  Aflsociation  in  New  York 


New  Plans  for  Belle  Isle  Bridge 

Proposed  new  plans  for  the  Belle 
Isle  bridge,  prepared  in  accordance  with 
a  recent  action  of  the  city  council  call- 
ing for  the  presentation  of  the  plans 
within  30  days  and  without  cost  to  the 
city,  were  presented  by  Daniel  B.  Luten 
at  a  hearing  Feb.  16,  and  the  matter 
was  taken  under  advisement  by  the 
council.  The  plans  included  two  pri- 
mary designs,  of  16  spans  and  18  spans, 
respectively.  The  total  length  of  the 
bridge  in  each  case  is  2,195  ft.,  the 
.same  as  provided  by  the  original  plans 
of  the  bridge  commission.  The  first 
design  is  for  an  open-spandrel  rein- 
forced-concrete  arch  bridge  with  9.5  to 
160-ft.  spans  and  88-ft.  wide,  with  can- 
tilever sidewalks.  The  second  design  is 
for  a  solid-barrel  arch  bridge  of  92  to 
124-ft.  spans,  with  spandrel  walls  and 
earth  fill  and  without  the  cantilever 
sidewalks. 

Bridge  Commission  Suggested 
The  appointment  of  a  bridge  commis- 
sion to  consider  the  matter  and  pass 
upon  plans  submitted  was  suggested  by 
Esselstyn,  Murphy  &  Hanford,  the  en- 
gineers who  are  employed  by  the  city 
to  make  the  detail  drawings  and  super- 
vise the  construction,  following  out  the 
general  design  oi  the  bridge  commis- 
sioa,  which  has  been  disbanded.  The 
Detroit  Section,  Am.  Soc.  C.  E.,  in  a 
letter  from  its  secretary  urged  the 
reappointment  of  the  bridge  commis- 
sion to  pass  on  all  plans  and  advocated 
the  commission's  retention  until  the 
bridge  was  completed.  Mr.  Esselstyn 
favors  reappointment  of  the  original 
commission  in  view  of  its  long  and 
careful  investigations. 

Features  of  New  Plans 

In  preparing  his  plans,  Mr.  Luten 
stated,  the  plans  recommended  by  the 
bridge  commission  as  well  as  the  pres- 
ent specifications  wei-e  followed  closely. 
According  to  the  proponents  of  the  new 
plans  they  will  reduce  the  cost  of  the 
bridge  because  of  greater  ease  of  con- 
struction, elimination  of  a  large  amount 
of  steel  and  reduction  of  concrete.  Four 
estimates  were  submitted,  varying  from 
$2,171,72.5  to  $2,486,360,  stated  to  be 
based  on  prevailing  prices  in  Detroit 
with  an  allowance  of  25  per  cent.  The 
designer's  fee  of  10  per  cent  of  the  suc- 
cessful bid  would  be  paid  by  the  con- 
tractor. Mr.  Luten  stated  that  the 
bridge  could  be  built  within  two  years. 

Proponents  of  the  commission  or 
present  design  advocate  competitive 
designs  if  the  original  plan  is  not  to 
be  adhered  to.  The  contract  which 
Esselstyn,  Murphy  &  Hanford  have 
with  the  city  does  not  allow  any  lati- 
tude in  changing  the  general  design  of 
the  proposed  bridge. 


Calendar 

Annual  Meetings 


AMKRIC.AN  .ASSOCIATION  OF  EN- 
GINEERS, Chicago  ;  Seventh  Con- 
vention, Buffalo.  N.  Y..  May  9, 
10  and   11. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York ;  Annual 
Convention.  Houston,  Texas,  April 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS,  New  York : 
Spring  meetine.  Chicago.  May 
23-26. 

AMERICAN  RAILWAY  ENGINEER- 
ING     .ASSOCIATION.      Chicago ; 

Convention.   March    1,t-17. 


The     Engineers'     Club     of     Trenton. 

N.  J.,  at  its  meeting  March  10,  will  be 
addressed  by  Clifford  M.  Holland,  chief 
engineer  of  the  New  Y'ork-New  Jersey 
Tunnel  Commissions,  on  "The  Special 
Problems  of  the  Hudson  River  Vehicu- 
lar  Tunnel." 

The  Society  of  Terminal  Engineers 
held  its  monthly  meeting  in  New  Y'ork 
City,  Feb.  15,  devoted  to  a  discusion  of 
standard  unit  containers  in  freight  serv- 
ice. The  principal  paper  was  delivered 
by  Calvin  Tonikins,  chairman  of  the 
society's  committee  on  containers,  as  a 
progress  report.  As  a  standard  unit 
Mr.  Tomkins  favored  the  demountable 
motortruck  body  container.  Discus- 
sion followed  by  F.  L.  DuBosque,  super- 
intendent of  floating  equipment,  Penn- 
sylvania System,  New  York,  and  J.  H. 
Butler,  loss  and  damage  department, 
.•American  Railway  Express  Co. 

The  New  York  Post.  Society  of  Amer- 
ican Military  Engineers,  is  planning  to 
hold  its  next  meeting  at  7:30  p.m., 
March  1,  in  the  Engineering  Societies 
Building,  New  Y'ork  City.  At  the 
recent  annual  meeting  Major-Gen.  W. 
C.  Langfitt,  formerly  chief  engineer  of 
the  American  Expeditionary  Forces  in 
France,  where  he  served  for  more  than 
two  years,  was  elected  president  and 
Major  Percy  L.  Barbour  secretary  of 
the  post. 

The  I'tah  Irrigation  and  Drainage 
'CongreHs,  at  its  fourth  annual  conven- 
tion in  Salt  Lake  City,  Jan.  17-18, 
elected  the  following  officers:  Presi- 
dent, Dr.  F.  S.  Harris;  first  vice-presi- 
dent, R.  E.  Caldwell;  second  vice-presi- 
dent, E.  A.  Porter;  third  vice-president, 
Ephraim  Bergeson;  secretary-treasurer, 
U.  A.  r.  Logan. 

The  Seattle  (Wash.)  Section,  Am. 
Soc.  C.  E.,  at  its  annual  meeting  Jan.  31, 
elected  the  following  officers:  Presi- 
dent, T.  E.  Phipps;  vice-president, 
Bertram  D.  Dean;  secretary-treasurer, 
Frank   U.   Fowler. 

The  Wyoming  Engineering  Society 
at  a  recent  meeting  elected  the  follow- 
ing officers:  President,  Ambrose  Hem- 
ingway; vice-president,  James  Wisda; 
secretary-treasurer,   Henry   Watson. 
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Personal  Notes 


Roger  M.  Freeman,  for  the 
past  three  years  supervising  engineer 
Bureau  of  Yards  and  Docks,  U.  S. 
Navy,  has  opened  a  consulting  office  in 
New  York  City  as  construction  engi- 
neer, specializing  in  the  design  and 
construction  of  industrial  buildings, 
steel  plants  and  power  plants.  He  is 
a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology  and  after  service 
as  assistant  engineer  with  his  father, 
John  R.  Freeman,  Providence,  R.  I.,  on 
the  design  of  large  hydro-electric  devel- 
opments in  this  country  and  Canada, 
joined  the  staff  of  the  Turner  Construc- 
tion Company.  He  left  that  organiza- 
tion to  become  associated  with  the 
Chase  Co.,  Inc.,  of  Waterbury,  Conn., 
to  build  up  an  organization  and  to 
direct  the  design  and  construction  by 
force  account  of  about  $2,000,000  worth 
of  industrial  buildings,  mostly  rein- 
forced-concrete  factories.  Two  years 
later  he  joined  the  Bureau  of  Yards 
and  Docks  of  the  Navy  where  he  was 
in  charge  of  the  construction  of  a  num- 
ber of  important  forging  and  heat- 
treatment  plants,  the  largest  being  that 
of  the  Erie  Forge  &  Steel  Co.,  of  Erie, 
Pa.,  costing  about  $9,000,000.  Lately 
he  has  been  in  charge  of  the  design  and 
construction  of  the  armor  plate  and 
gun-forging  plant  for  the  Navy  Depart- 
ment at  South  Charleston,  W.  Va., 
costing  about  $20,000,000.  At  its  peak 
the  organization  for  this  work  inclv  led 
about  50  draftsmen  and  engineering 
assistants  and  1,500  men  in  the  field. 

HiKAM  D.  Phillips,  assistant  di- 
vision engineer,  Massachusetts  State 
Department  of  Public  Works.  Bureau 
of  Highways,  has  been  appointed  en- 
gineer of  District  2,  Franklin  and 
Hampshire   Counties,   Conn. 

Charles  F.  Scheible,  manager  of 
the  Hunter  Construction  Co..  has  been 
appointed  Director  of  Public  Service, 
Youngstown,  Ohio. 

Major  Edwin  H.  Marks, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
relieved  from  duty  in  the  office  of  the 
Chief  of  Engineers  and  ordered  to  Du- 
luth  to  take  charge  of  the  engineering 
division  in  that  area. 

Clarence  M.  Brooks,  for- 
merly engineer.  Division  4,  New  Hamp- 
shire State  Highway  Department,  has 
been  appointed  highway  commissioner 
of  Vermont. 

Ernest  M.  Levy,  formerly  resi- 
dent engineer  on  the  Conway-Vilonia 
Road,  has  been  transferred  to  the  posi- 
tion of  office  engineer  of  the  Parkes 
Engineering  Co.,  Pine  Bluff,  Ark. 

R.    N.    K  I  N  N  A  I  R  D,    with    the    Des 

Moines  Water  Co.,  previous  to  the  sale 

of  that  company  to  the  city,  announces 

the  opening  of  a  consulting  office  in  the 

'  Iowa  Building,  Des  Moines,  specializing 


in  water  supply  and  purification,  mu- 
nicipal sanitation,  sewerage,  power 
plant  engineering,  coal  mining,  coal, 
sand  and  gravel  preparation  and 
handling. 

SidSmyth,  for  the  past  two  years 
engineer  of  Cochise  County,  Ariz.,  has 
been  reappointed  for  a  two-year  term. 

William  C.  Hahn,  vice-presi- 
dent and  assistant  manager  Kirchner 
Constructoin  Co.,  Cincinnati,  Ohio,  died 
Feb.  5  at  Cincinnati.  He  was  56  years 
old  and  entered  the  contracting  busi- 
ness 35  years  ago  as  foreman  under 
Mr.  Kirchner.  A  number  of  streets  in 
Cincinnati  and  vicinity  were  built  under 
his  supervision,  also  the  coagulating 
basins  and  the  settling  reservoirs  of 
the  new  Cincinnati  waterworks  at  Cali- 
fornia, Ohio. 

Major  W.  B.  Harrison,  Corps 
of  Engineers,  U.  S.  A.,  has  been  ordered 
to  the  Canal  Zone  to  serve  with  the 
11th  Engineers. 

E.  H.  G  r  o  0  t,  assistant  engineer 
under  the  U.  S.  District  Engineer  on 
the  completion  of  the  construction  work 
and  installation  of  machinery  at  Dam 
No.  43,  Ohio  River,  West  Point,  Ky., 
has  been  placed  in  charge  as  assistant 
engineer  of  the  Louisville  &  Portland 
Canal,  including  shops,  dry  dock  and 
lock  and  Dam  No.  41,  the  maintenance 
and  operation  of  Dam  No.  43  and  the 
central  engineer's  depot  for  the  Louis- 
ville district  at  Pilchers,  Ky. 

Major  Allen  P.  Cowgill, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
placed  upon  the  retired  list  by  reason 
of  physical  disability  incident  to  the 
military  service. 

R.  O.  Comer,  formerly  designing  en- 
gineer in  the  engineering  department,. 
Board  of  Port  Commissioners,  New  Or- 
leans, La.,  has  been  placed  in  charge 
of  canal  and  lock  work  on  the  Navi- 
gation Canal. 

J.  H.  Chubb,  northwest  manager, 
service  bureau.  Universal  Portland  Ce- 
ment Co.,  has  been  made  manager  of 
the  service  bureau,  Chicago,  succeeding 
to  the  position  vacated  by  J.  H.  Libber- 

Paul  Sterling,  formerly  main- 
tenance engineer.  New  York,  New 
Haven  &  Hartford  R.R.,  Lines  West,  is 
now  assistant  to  the  engineer  mainte- 
nance of  way,  with  headquarters  at 
New  Haven,  Conn. 

W.  G.  P  e  a  r  c  E,  formerly  with  Chip- 
man  &  Power,  consulting  engineers, 
Toronto,  Ont.,  has  been  appointed  as- 
sistant designing  engineer  of  the  sewer 
section,  Department  of  Works,  Toronto. 

J.  R.  H  u  N  T  has  been  appointed  road 
engineer  of  Wyoming  County,  W.  Va. 

Ronald  McKinnon  has  been 
appointed  city  engineer  of  Sydney, 
N.  S.,  succeeding  N.  K.  Hay,  resigned. 

Norman  J.  GoEBEL  has  been  ap- 
pointed engineer  for  the  board  of  water 
commissioners,  Oshawa,  Canada. 


ton,    who   has   gone   with    the    General 
Chemical  Co.,  New  York  City. 

MajorLeon  E.  Lyon,  Corps  of 
Engineers,  U.  S.  A.,  has  been  assigned 
to  the  Lighthouse  Service  to  superin- 
tend construction  and  repair  of  aids  to 
navigation  in  the  Philadelphia  light- 
house district. 

E.  S.  Smith,  formerly  Director  of 
Public  Service,  Youngstown,  Ohio,  has 
been  appointed  chief  engineer  of  the 
Ohio  State  Highway  Commission. 

J.  R.  Anderson  and  E.  M.  An- 
derson have  organized  the  firm  of 
Anderson  &  Anderson,  architects  and 
engineers,  with  offices  at  Wheeling, 
W.  Va. 

C.  F.  Graeser,  formerly  resident  en- 
gineer on  design  and  construction  of 
municipal  improvements  with  W.  B. 
Saunders,  consulting  engineer,  Helena, 
Mont.,  is  now  assistant  engineer,  Min- 
nesota Highway  Commission. 

W.  A.  Hendry  of  Halifax,  N.  S., 
has  been  appointed  chief  engineer, 
Nova  Scotia  Highway  Board. 

H.  F.  McFarland,  Jr.,  formerly 
chief  engineer  in  charge  of  the  loca- 
tion and  construction  of  the  Wichita 
Falls,  Ranger  &  Fort  Worth  R.R.  from 
Dublin,  Tex.,  to  Breckinridge,  has  been 
appointed  chief  engineer  of  the  Wichita 
Falls  &  Southern,  with  headquarters  at 
Graham,  Tex. 


Obituary 


£.  S.  Draper,  principal  assistant 
engineer  Boston  &  Albany  R.R.,  died 
Feb.  6  at  Boston,  Mass.  He  was  born 
in  Wayland,  Mass.,  in  1883  and  was 
graduated  from  Tufts  College,  1904. 
In  1905  he  entered  the  employ  of  the 
Boston  &  Albany  R.R.,  leaving  that 
company  in  1912  to  become  draftsman 
with  the  Stone  &  Webster  Engineerinj 
Corp.  at  Boston.  In  1913  he  re-entere;l 
the  employ  of  the  Boston  &  Albany  R.R. 
and  served  as  assistant  engineer,  later 
engineer  of  structures  and  in  May, 
1920,  was  appointed  principal  assistant 
engineer. 

Eliot  N.  Smith,  for  nine  years 
on  the  engineering  staff  of  the  Catskill 
aqueduct.  Board  of  Water  Supply  of 
New  York  City,  died  last  week.  He  was 
graduated  from  Oberlin  College  in  1900 
and  received  his  engineering  degree 
from  Harvard  University  in  1904. 
After  service  with  the  New  York  Rapid 
Transit  Commission  from  1904  to  1906 
he  was  appointed  assistant  engineer 
Board  of  Water  Supply,  New  York,  en- 
gaging in  design,  estimates  and  prepa- 
ration of  contracts  for  the  Catskill 
work.  Leaving  the  water  board  in 
1915  he  became  associated  with  the  firm 
of  Smith,  Hauser  &  Mclsnac,  contrac- 
tors of  New  York  City,  and  later  was 
appointed  supervisor  of  the  bui'eau  of 
engineering  of  Nutley,  N.  J. 
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Building  Trades  Employer  and  Employee  in  Joint 
Conference  See  Need  For  Co-operation 

Philadelphia  Meeting  Results  in  Conviction  That  Each  Element  Must 
field,  to  Revive  Construction 


In  the  hope  of  coming  to  some  com- 
mon agreement  whereby  the  cost  of 
building  construction  can  be  so  lowered 
as  to  stimulate  a  revival  of  construc- 
tion, the  industrial  relations  committee 
of  the  Philadelphia  Chamber  of  Com- 
merce called  into  conference  for  four 
days  last  week  all  elements  in  the  con- 
struction industry.  Each  element  had 
adverse  criticism  to  offer  regarding  the 
others,  and  the  sum  total  of  this  critic- 
ism is  embodied  in  a  statement  of  con- 
clusions to  which  the  conference  came. 
Knowing  exactly  what  things  were 
wrong,  the  conference  ended  with  the 
adoption  of  a  resolution — whose  motion 
to  adopt  was  made  by  an  employer  and 
seconded  by  the  president  of  the  build- 
ing trades  council — recommending  the 
holding  of  immediate  additional  confer- 
ences between  labor,  employers,  ma- 
terial men,  financiers,  architects  and 
engineers  with  a  view  to  reaching  an 
understanding  that  will  cause  the  im- 
mediate release  of  contracts  for  build- 
ing construction.  Local  conferences 
throughout  the  United  States  were  also 
Vecommended  and  it  was  urged  that  a 
''national  conference  be  effected  imme- 
diately for  the  stabilization  of  views 
and  purposes  in  the  building  industry, 
based  on  the  facts  and  conditions  pre- 
sented at  the  Philadelphia  conference. 

Conclusions 

The  conference  arose  out  of  the  fact 
^that  building  construction   in   Philadel- 
phia, as  well  as  elsewhere,   is   practic- 
illy    at   a   standstill.     It   was   also    ob- 
erved  that  with  a  revival  in  construc- 
tion   other    basic    industries    would    be 
reatly     improved.       The     conclusions 
»hich  the  conference  reached  were:  (1) 
flat  current  costs  of  construction  ma- 
erials    still    remain    much    higher    as 
Bmpared   with    pre-war   costs   and    as 
Ompared  with  the  average  of  all  other 
ommodities;  (2)  that  current  construc- 
tion  labor  costs   have  not  had   proper 
djustment  to  accord  with  present  con- 
Utions;    (3)    that   practices   and   condi- 
tions    surrounriing     the     financing     of 
lildjng  construction   require   modifica- 
|on;  (4)  that  relations  between  employ- 
and  employesH  call  for  improvement 
Del    stabilization    in    order    to    secure 
Dntinuity    of   operations    in    all    build- 
construction;  and   (5)  that  employ- 
and  contractors  have  not  progressed 
the   needed   extent  in   effecting   rea- 
nably     prompt     deflation     of     values 
broughout    the    construction    industry 
tnd  all  stages  thereof  from  raw  mate- 
als  to  finished  proiluct)  including  their 
overhead  and  profits.     One  of  the 
bief    accomplishments    of    the    confer- 
tice  was  the  harmonizing  of  employer 
nd   employee,    and    the    impression    of 
ch  of  the  neces.sity   for  co-operative, 
nxtructive  thinking  and  acting. 
In  order  to  reach  the  above  conclu- 


sions, bankers,  material  men,  repre- 
sentatives of  statistical  bureaus  who 
shed  light  on  living  costs,  etc.,  em- 
ployers of  building  construction,  labor 
and  those  skilled  in  the  building  trades 
participated  in  the  conference.  Prac- 
tically two  days  were  devoted  to  an 
analysis  of  the  situation  by  employers 
of  building  labor  and  the  skilled  me- 
chanics themselves.  Contractors  based 
their  analysis  on  an  examination  of 
their  own  companies'  conditions,  and  in 
almost  every  case  it  was  charged  that 
there  was  a  decided  decrease  in  effi- 
ciency which  had  had  almost  as  much 
to  do  with  the  increased  cost  of  build- 
ing construction  as  the  rise  in  wages. 
The  other  factor  which  they  agreed  had 
kept  up  building  costs  was  the  high 
price  of  materials  which  had  not  suf- 
fered its  proportionate  deflation. 

Labor's  Point  ok  View 

To  meet  this  argument  the  repre- 
sentatives of  labor  asserted  that  their 
short  working  year— 200  days  on  the 
average — would  not,  in  justice,  allow 
them  to  consent  to  a  reduction  in 
wages.  However,  they  agreed  that 
there  had  been  a  marked  decrease  in 
the  general  efficiency  of  their  numbers, 
but  laid  it  in  every  case  to  a  war  con- 
dition which  forced  them  to  dilute  their 
skilled  forces  by  the  inclusion  of  bar- 
bers, shoemakers,  clerks,  and,  in  fact, 
every  other  class  of  worker  except  the 
skilled  mechanic. 

Prominent  among  the  suggestions 
made  at  the  conference  as  to  what  could 
be  done  to  improve  conditions  in 
the  building  industry  was  a  report 
made  by  the  subcommittee  on  wages 
and  building  costs  of  the  general  com- 
mittee of  employers  and  building 
trades  of  the  Philadelphia  Chamber.  It 
embodied  an  exhaustive  study  of  the 
decline  in  business,  cost  of  living,  busi- 
ness, failures,  unemployment,  a  decline 
in  wholesale  prices,  the  rent  situation, 
and  other  considerations,  and  it  pro- 
posed a  rate  of  wages  in  the  building 
industry  which  it  deemed  a  just  wage 
based  upon  an  expected  further  de- 
cline in  commodity  prices,  and  a  wage 
which  in  general  is  23.9  per  cent  lower 
than  the  existing  rate.  Inasmuch  as 
the  committee  indicated  that  labor's 
share  in  the  cost  of  building  is  ap- 
proximately 40  per  cent,  such  a  de- 
crease would  mean  a  10  per  cent  re- 
duction in  the  cost  of  building.  The 
present  rate,  weighted  in  proportion 
to  the  numbers  employed  in  <'ach  trade, 
is  at  present,  based  on  the  1920  wage 
agreements,  $1.16  per  hour,  whereas 
the  new  rate,  weighted  in  proportion  to 
the  numbers  employed  in  each  trade, 
is  88c.  Though  this  shows  a  re<luction 
of  23.9  per  cent  over  the  1920  rate,  it 
is  an  advance  over  the  1914  rate  of  73 
per  cent.    Further  recommendations  of 


the  committee  in  connection  with  the 
suggested  rate  for  1921  were  that 
double  time  be  paid  for  work  on  holi- 
days, Saturday  afternoons  and  Sun- 
days and  for  time  after  four  hours  of 
overtime.  It  also  suggested  that  one 
and  one-half  time  for  overtime  not  ex- 
ceeding four  hours  be  paid,  that  the 
working  week  be  44  hr.  and  that  10c. 
an  hour  additional  be  given  for  night 
shifts. 

Indicative  of  the  desire  of  labor, 
despite  its  attitude  on  the  wage-reduc- 
tion question,  to  assist  in  the  stabili- 
zation of  construction,  was  its  ready 
assent  to  sit  with  employers  and  other 
elements  in  the  building  industry  in 
further  conference.  It  agreed  that  its 
efficiency  could  be  materially  increased, 
and  quickly,  through  the  process  of 
elimination  and  of  education.  It  also 
showed  itself  in  a  disposition  to  accept 
a  wage  reduction  in  the  event  that 
material  prices  could  be  lowered  much 
further  and  that  contractors  would  be 
willing  to  forget  their  profits  for  the 
moment.  That  such  a  situation  will  be 
arrived  at  in  the  further  conferences 
was  indicated  in  the  promise  of  one 
brick  manufacturer  to  forget,  in  sell- 
ing his  brick,  even  the  interest  upon 
his  $,500,000  plant,  and  the  promise  of 
one  investing  builder  that  he  would  put 
his  construction  organization  at  the 
disposition  of  labor  and  would  build 
100  six-room  two-story  houses  entirely 
without  profit. 

The  conference  was  presided  over  by 
Ernest  T.  Trigg,  chairman,  industrial 
relations  committee  of  the  Philadelphia 
Chamber  of  Commerce. 


Illinois  Receives  Highway  Bids 

The  Illinois  State  Highway  Depart- 
ment opened  bids  Feb.  18  for  approxi- 
mately 150  miles  of  concrete  roads.  The 
interest  displayed  was  widespread, 
more  than  sixty  contractors  from 
Kansas  City,  Mo.,  to  Muskegon,  "Mich., 
submitting  tenders.  The  total  attend- 
ance of  contractors  and  material  men 
at  the  opening  of  bids  was  about  800. 
The  bids  for  construction  of  18-ft.  road- 
way of  7-in.  concrete,  under  the  Illinois 
specifications  ranged  from  $26,000  to 
$45,000  per  mile,  on  the  basis  of  the 
cement  Ijeing  furnished  by  the  state. 
Details  of  the  prices  and  firms  submit- 
ting bids  appear  in  the  construction 
news  section. 


Pennsylvania  Opens  Road  Bids 

Bids  submitted  to  the  Pennsylvania 
Highway  Department  Feb.  18  for  the 
construction  of  approximately  104  miles 
of  highway,  mostly  reinforced-concrete, 
were  lower  than  those  for  .some  of  the 
projects  last  year.  The  detailed  figures 
are  not  yet  available.  The  opening  re- 
quired more  than  4  hours  and  contrac- 
tors from  all  parts  of  the  state  were 
present,  in  addition  to  outside  firms. 
More  than  270  sets  of  plans  for  the 
contracts  had  licen  issued  by  the  State 
Highway  Department  and  about  130 
bids  were  received. 
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Senate  Immigration  Committee 
Reports  on  Proposed  Bill 

On  Feb.  15,  the  Senate  Committee  on 
Immigration  reported  the  modified  Dill- 
ingham bill  as  a  temporary  measure,  ex- 
pressing an  opinion  that  no  emergency 
existed  which  warranted  a  general  pro- 
hibition of  European  immigration.  The 
committee  at  the  same  time  reported 
adversely  upon  the  Johnson  bill,  de- 
signed to  prohibit  European  immigra- 
tion, which  passed  the  House  of  Repre- 
sentatives several  weaks  ago. 

The  Dillingham  bill  provides  for 
limitation  of  immigration  upon  a  per- 
centage plan,  the  limit  fixed  being  5 
per  cent  of  the  number  of  natives  of 
any  country  resident  in  the  United 
States  in  1910.  Not  more  than  5  per 
cent  of  such  a  number  is  to  be  admitted 
in  the  course  of  a  fiscal  year.  The  bill 
is  supposed  to  go  into  effect  April  1, 
and  remain  in  effect  for  15  months. 
Through  the  percentage  plan,  the  com- 
mittee believes  that  not  only  will  im- 
migration be  materially  reduced,  but 
that  a  greater  proportion  of  immigrants 
who  have  demonstrated  their  assimil- 
ability  will  be  secured. 

The  report  dwells  on  the  shortage  of 
common  labor  and  farm  labor  which  is 
estimated  at  4,000,000  July  1,  1920.  It 
says  it  can  see  no  injury  done  to  a 
nation  of  105,000,000  people  by  the 
receipt  during  the  last  six  months  of 
1920  of  412,000  immigrants.  The  report 
also  holds  that  immigration  is  affected 
by  economic  conditions  and  in  the  pres- 
ent depression  there  need  be  no  fear 
of  a  flood. 

In  the  hearings  which  the  committee 
has  been  conducting  upon  the  various 
proposed  immigration  bills,  represent- 
atives of  many  industrial,  civic,  manu- 
facturing and  other  concerns  have  been 
invited  to  present  arguments.  Among 
these  was  the  National  Federation  of 
Construction  Industries,  which  recently 
appeared  before  the  committee  in  op- 
position to  the  Johnson  bill  presenting 
figures  to  show  that  there  was  no  fear 
of  an  emergency  inasmuch  as  all  the 
steamers  now  plying  the  trans-Atlantic 
trade  could,  in  the  course  of  a  year, 
bring  but  1,052,000  steerage  and  third- 
class  passengers  to  the  United  States, 
assuming  that  each  vessel  made  ten 
round,  trips  per  year. 


Bank  Investigation  by  Lockwood 
Committee  Denied  by  Senate 

The  Lockwood  joint  legislative  com- 
mittee which  made  an  investigation  of 
the  housing  situation  in  New  York  City 
recently  has  been  denied  increased 
power  to  investigate  banks  and  insur- 
ance companies.  The  amendment  to  a 
resolution  to  such  effect  was  defeated 
Feb.  15,  by  the  New  York  State  Sena.te. 

The  amendment  sought  by  the  Lock- 
wood  Committee,  which  was  defeated, 
would  permit  the  committee  to  investi- 
gate the  foi-m  of  organization  and  the 
business,  practices,  management,  affairs 
and  investment  of  all  corporations  and 
associations  that  have  among  other 
things  the  power  to  invest  their  funds 
in  real  property,  or  in  bonds  secured 
by  a  mortgage  on  the  piroperty  in  so 
far  as  the  same  may,  in  the  judgment 
of  the  committee,  bear  upon  the  past, 
present,  or  future  conditions  of  housing, 
building  or  loaning  conditions  in  any 
of  the  cities  of  the  state,  insofar  as 
such  an  investigation  may,  in  the  judg- 
ment of  the  committee,  be  pertinent  to 
any  recommendation  for.  legislation 
affecting  housing.  The  committee  be- 
lieved that,  through  such  investigation, 
it  might  open  channels  for  the  financing 
of  building  operations. 


Wage  Reductions  Promised 
in  Building  Industry 

One  hundred  building  contractors  of 
Denver,  Col.,  members  of  the  master 
builders  association,  voted  recently  to 
propose  to  the  state  industrial  com- 
mission that  a  general  reduction  of  20 
per  cent  in  wages  of  those  employed 
in  the  building  crafts  be  made.  Under 
the  plan  the  reduction  would  become 
operative  at  the  expiration  of  the  30- 
day  period  fixed  by  the  state  indus- 
trial law  for  giving  such  notice.  Ap- 
proximately 3,500  building  craftsmen 
would  be  affected,  union  officials  esti- 
mate. Of  this  total  less  than  25  per 
cent  are  now  steadily  employed,  say  the 
union  officials. 


Tax  Exemption  Bill  Passed  by 
New  York  Aldermen 

An  ordinance  exempting  from  taxa- 
tion for  a  period  of  ten  years  dwelling 
houses  erected  in  New  York  City  from 
April,  1920,  to  April,  1922,  was  adopted 
Feb.  15,  by  the  New  York  Board  of 
Aldermen.  The  ordinance  provides  an 
exemption  up  to  $5,000  for  a  single 
house  and  $10,000  for  a  two-family 
house.  Apartments  are  exempted  at 
$1,000  a  room  up  to  five  rooms.  The 
ordinance  must  have  the  approval  of 
the  Board  of  Estimate  and  •Apportion- 
ment before  it  becomes  a  law. 


Production  Decreases  As  Working 
Week  Is  Shortened 

According  to  an  investigation  recently 
made  by  the  National  Industrial  Con- 
ference Board  into  436  manufacturing 
establishments  in  which  373,536  work- 
ers were  employed,  87.2  per  cent  of 
the  industries  inquired  into  showed  a 
reduction  in  per-capita  production  when 
the  working  week  was  shortened  to  48 
hr.  or  less.  Eight  and  seven-tenths  per 
cent  of  this  number  were  able  to  main- 
tain per  capita  output  and  4.1  per  cent 
actually  increased.  In  the  metal  manu- 
facturing industry,  of  117  plants  inves- 
tigated 9r  plants-  increased  per  capita 
■output  and  16  maintained  it. 


Ford  Plant  in  Highland  Park 
Increases  Working  Staff 

Approximately  4,000  additional  men 
have  been  added  to  the  working  force 
of  the  Highland  Park,  Mich.,  plant  of 
the  Ford -Motor  Co.  This  increases  the 
force  to  14,000  men.  It  is  understpod 
that  a  steady  increase  in  the  number  of 
orders  for  new  cars  caused  the  addi- 
tional men  to  be  employed.  All  of  the 
4,000,  it  is  reported,  are  maiTied  men 
who  have  not  worked  since  the  plant 
shut  down  Dec.  23. 


General  contractors  and  subcontrac- 
tors of  Chattanooga  have  served  notice 
that,  on  April  1,  the  wages  of  all  skilled 
labor  in  the  building  industry  will  be 
reduced  20  per  cent  and  that  "  a  day's 
work  for  a  day's  pay"  will  be  demanded 
from  their  employees.  The  statement 
was  signed  by  thirty-three  contractors 
and  was  transmitted  to  the  manager  of 
the  industrial  board  of  the  chamber  of 
commerce. 


Four  Bethlehem  Shipyards  Cut 
Wages  10  Per  Cent 

Four  yards  of  the  Bethlehem  Ship- 
building Corporation  have  undergone 
a  10  per  cent  wage  reduction  on  all 
hour  and  piece  work  according  to  an 
announcement  recently  made  by  the 
secretary  of  the  Atlantic  Coast  Ship 
Builders  Association.  The  yards  af- 
fected are  the  Fore  River  plant,  Quincy, 
Mass.;  the  Moore  plant,  Elizabeth,  N. 
J.;  the  Harlan  plant,  Wilmington,  Del.; 
and  the  plant  at  Sparrows  Point,   Md. 


Further  Retrenchment  Seen 
in  Railroad  Circles 

News  dispatches  indicate  that  four 
shops  of  the  New  York  Central  R.R., 
employing  about  3,600  men,  have  been 
closed  temporarily.  The  shops  are 
those  situated  at  West  Albany,  N.  Y., 
Elkhart,  Ind.,  Collinwood,  Ohio,  and 
Depew,  N.  Y. 


Metal  Trades  Open  Shops 
Idle  Two  Months 

More  than  100  factories  of  the  Allied 
Business  Metal  Industries,  New  York 
City,  resumed  operations  last  week  af- 
ter •  almost  tWo  months  of  idleness, 
brought  on  by  a  lockout  following  a 
demand  from  the  laborers  of  a  decrease 
from  48  to  44  hr.  per  week.  The  shops 
re-opened  upon  a  basis  of  no  reduction 
in  wages,  48  working  hr.  per  week,  and 
no  discrimination  against  union  or  non- 
union men. 


Approximately  900  workers  of  the 
Pennsylvania  Railroad  Co.  were  fur- 
loughed  during  last  week  according  to 
an  announcement  made  from.  Altoona, 
Pa.,  the  Altoona  car  equipment  de- 
partment being  the  hardest  hit.  In  this 
shop  511  men  were  furloughed.  It  is 
said  there  are  thousands  of  cars  on 
the  sidings  awaiting  repair,  but  busi- 
ness conditions  are  such  that  there  is 
no  demaind  for  them  and  nothing  will 
be  done,  officials  say,  until  the  demand 
is  apparent. 


According  to  press  reports  the  East 
End  shops  of  the  Norfolk  &  Western 
Ry.,  situated  at  Roanoke,  Va.,  have 
closed  down  until  March  1  because  of 
lack  of  work.  -Approximately  1,500 
men  are  affected. 


^^ 


A  Consoliciatiori  of  Engineering  News  and  Engineering  Record  McGraw-Hill   Company,    Inc. — James   H.    MrOnAW.   Pn  sidcnt 

Engineering  News-Record 


DENOTED     TO     CIVIL     ENGINEERING 
AND     CONTRACTING 


Volume  8(1 


NEW    YORK,   THURSDAY.   MARCH  3,  1921 


Number  ;1 


An  Engineer  in  the  Cabinet 

FOR  ENGINEERS  no  public  event  of  recent  years  can 
compare  in  importance  with  Mr.  Hoover's  entrance 
into  President  Harding's  cabinet.  He  has  been  selected, 
it  is  true,  not  because  he  is  an  engineer,  but  because  he 
is  Hoover — that  exceptional  combination  of  remarkable 
qualifications  that  has  given  him  a  deserved  inter- 
national reputation.  Nevertheless,  he  is  an  engineer;  he 
has  the  engineer's  method  of  thought.  His  selection  will 
help  much  in  fixing  a  higher  place  for  the  engineer  in 
the  public  mind. 

Mr.  Hoover's  selection  is  to  the  engineers  of  trifling 
significance  compared  with  its  importance  to  the  nation. 
He  adds  to  the  cabinet  a  very  great  strength.  He  comes 
to  heavy  national  responsibility  with  a  record  of  previous 
great  national  seivice — as  Food  Administrator  during 
the  war — and  with  those  other  remarkable  records  in 
the  feeding  of  Belgium,  the  .saving  of  Central  Europe 
after  the  Armistice  and  his  latest  work,  of  raising 
JSS.OOO.OOO  for  European  relief.  This  is  an  administra- 
tive record  probably  without  parallel  in  the  life  of  a 
single  individual.  Of  this,  the  nation  is  fully  aw;ire. 
and  Hoover  will  therefore  carry  into  the  cabinet  a  great 
measure  of  public  confidence. 

It  may  be  thought  that  for  such  a  man  the  secretary- 
ship of  commerce  is  too  minor  a  post.  In  the  sense  that 
Mr.  Hoover  is  eminently  qualified  for  the  biggest  and 
most  difficult  place  in  the  cabinet  that  is  entirely  true. 
Net  we  believe  that  Commerce  offers  a  most  extraordi- 
ry  opportunit.v.  and  one  that  Mr.  Hoover,  with  his 
ion,  will  make  the  most  of. 

Iiespite  the  obvious  fact  that  the  nation  can  live  onl.v 
iiugh  agriculture,  industry  and  commerce  we  have 
lie  only  an  infinitesimal  amount  to  aid  the  two  latter 
ivities.  Tf)ward  agriculture  there  has  been  a  some- 
;it  more  intelligent  policy.  The  Department  of  Com- 
ice  ha.i  been  of  only  recent  erection  (1903).  Before 
it  time  it.s  work  was  done  hy  weak  bureaus,  and  since 
elevation  to  department  rank  its  activities  have  been 
I  from  commensurate  with  the  place  that  industry  and 
■nmerce  hold  in  the  nation's  life. 

It   would  seem  to  be  the  duty  of  such  a  department 

sense  the  philosophy  of  American  business  practice, 

learn  its  advantages,  to  find  its  defects,  and  to  spread 

'  >e  so  dramatically  before  the  public  that  there  would 

'   a  general  maturing  of  our  practice,  a  wider  adoption 

that   which   is  good,  a  concerted  effort   to  eliminate 

'  it  is  wasteful  or  wrong. 

lust  this  sort  of  thing  Mr.  Hoover  has  initiated  in 
■  lie  "Wastes  in  Industry"  survey  which  he  initiated  and 
[which,  under  his  direction,  is  being  made  by  the 
Federated  American  Engineering  Societies.  Surely  here 
i«  a  grasp  of  the  HJgnificance  of  industi-y  to  the  nation 
that  not  only  givcH  a.sHurance,  but  confititute.'<  proof. 
of  what  Secretary  Hoover  will  do  with  the  Department 
of  Commerce. 


To  illusti-ate  further  it  is  worth  while  to  point  to  the 
liaison  which  has  exi.sted  between  government  and 
liusiness  in  England.  To  that  liaison  is  due  in  goodly 
measure  hor  trade  supremacy.  Her  diplomacy  is  but  a 
forerunner  of  busines.s.  Her  international  policies  are 
framed  with  trade  considerations  always  in  mind.  The 
connection  of  business  w-ith  the  prosperity  of  the  indi- 
vidual is  a  subject  of  constant  governmental  considera- 
tion. Thei'efore,  support  for  business  at  home  is  no  less 
strong  than  for  export  trade. 

(Germany's  governmental  attitude  was  similar,  both 
toward  domestic  and  export  business.  There,  for 
example,  the  tru.st  was  not  discouraged,  but  the  people 
were  protected  from  its  abuses.  Again,  stati.stics  were 
gathered  in  enormous  volume  that  there  might  be  avail- 
able the  figures  needed  for  intelligent  business  direction. 

We  cite  these  examples  not  because  Mr.  Hoover  will 
follow  either  an  English  or  a  German  model,  but  to 
indicate  by  contrast  how  little,  relatively,  has  been  our 
governmental  consideration  of  business.  Nevertheless, 
business  is  the  central  material  fact  of  the  lives  of  over 
half  of  our  people.  Agriculture  dominates  the  lives  of 
the  remainder. 

While,  therefore,  we  realize  that  the  commerce  port- 
folio is  well  down  the  list,  as  the  importance  of  cabinet 
places  is  usually  ranked,  we  look  on  it  as  a  great 
opportunity.  So,  without  doubt,  does  Mr.  Hoover,  or 
he  would  not  have  accepted  it.  With  his  vision,  his 
business  acumen,  his  appreciation  of  the  p.sychology  of 
the  American  people,  his  extraordinary  administrative 
ability,  we  are  .iustified  in  expecting  results  of  very 
material  advantage  to  the  nation. 

Teamwork  in  Governmenl 

SINCE  we  have  empasized  administrative  ability  .so 
strongly  in  the  preceding  remarks,  we  cannot  refrain 
from  commenting  on  one  striking  feature  in  the  change 
in  our  national  administration  this  week.  It  marks  the 
end  of  the  lone-hand  and  apparently  the  return  to  team- 
work in  fedeial  administration.  The  incoming  Presi- 
dent's selection  for  cabinet  places  of  two  men,  {;t  least, 
who  are  distinctly  greater  than  him.self  in  intellectual 
stature  and  all-round  ability  Hughes  and  Hoover — ^is 
a  sign  of  administrative  sense  that  is  distinctly  encour- 
aging. And  we  need  encouragement  today  in  thinking 
about  our  government — our  inefficient,  war-disrupted 
government.  Business  has  largely  recovered  its  poise. 
The  government  has  not.  It  needs  teamwork,  .strong 
teamwork  to  bring  back  order,  efficiency  and  economy. 

Another  Call  for  Research 

WHEN  PRACTlCAl,  MEN  become  di.ssatisfied  with 
methods  supplied  them  by  the  existing  science  of 
their  subject,  something  is  likely  to  happen.  So,  when 
a  foundation  builder  like  Daniel  E.  Moran  points  out 
the  serious  shortcomings  of  the  theorj*  of  foundation 
resistance  as  we  have  it  today,  we  may  conclude,  first, 
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that  theory  is  indeed  backward,  and  second,  that  the 
demand  for  a  better  science  has  reached  the  point  for 
action.  The  former  conclusion  has  been  pointed  out  in 
these  columns  more  than  once  within  the  past  few 
years.  The  second  conclusion  means  that  a  new  epoch 
of  foundation  and  soil  study  is  just  ahead.  At  present 
we  produce  many  unsafe  foundations  and  very  many 
wasteful  ones — wasteful  because  they  do  not  make  use 
of  the  resisting  power  of  the  soil,  for  lack  of  a  satis- 
factory measure  of  this  resisting  power  and  for  lack  of 
theory  to  correlate  test  and  structure.  Progress  must 
base  on  research  of  two  kinds,  experimental  study  of 
soil  properties  and  analysis  of  foundation  stresses.  Such 
research  faces  great  difficulties,  but  the  problems  at 
issue  are  of  such  wide  importance  that  it  may  well  en- 
gage our  ablest  investigating  minds.  What  Mr.  Moran 
has  to  say  in  criticism  <jf  present  knowledge  constitutes 
an  urgent  call  for  this  research. 

Bonding?  Operating;  Expenses! 

REGARDLESS  of  the  efforts  of  the  We.stern  Society 
.  of  Engineers,  various  civic  organizations,  and  the 
principal  newspapers,  Chicago,  on  Feb.  22,  voted  favor- 
ably on  an  $8,000,000,  20-year  bond  issue  to  pay  cur- 
rent expenses  incurred  mostly  during  1920.  The  limit 
of  revenues  for  corporate  purposes  (running  expenses") 
is  set  by  the  state  legislature  but  the  present  deficit  of 
about  $7,700,000  was  deliberately  created  by  over-expen- 
ditures in  the  various  deparLments.  Short-time  notes 
might  have  been  issued  but  the  voting  citizens  of  Chi- 
cago prefer  to  saddle  the  debt  onto  their  successors  for 
20  years.  The  o-per  cent  interest  rate  will  probably 
be  augmented  '.  per  cent  by  the  discount  at  which  the 
bonds  will  have  to  be  sold.  Another  deplorable  fact  is 
that  the  city's  bonding  limit,  if  all  bonds  authorized 
previous  to  this  issue  were  sold,  is  only  $4,400,000.  In 
consequence  other  issues  for  permanent  improvements 
must  be  postponed  and  the  city  is  left  with  no  reserve 
borrowing  power.  All  talk  about  the  iniquity  of  long- 
time bonds  for  short-lived  roads  pales  into  insignificance 
in  comparison  with  the  issuance  of  these  long-time 
issues  for  deficits  incurred  for  departmental  salaries 
and  current  expenses. 

Sustained  Engineering  Publicity 

THERE  are  many  means  by  which  the  engineer's 
place  in  our  industrial  and  social  scheme  can  be 
impressed  upon  the  public.  Quite  a  few  are  compre- 
hended under  the  term  "publicity,"  and  these  were  the 
subject  of  a  conference  held  undei-  the  auspices  of  the 
American  Association  of  Engineers  in  Chicago  last 
week.  "Publicity"  includes  not  merely  the  publication 
of  articles  in  newspapers  and  in  the  general  magazines, 
but  such  activities  as  public  addresses,  school  lectures, 
moving  picture  film.s,  and  other  media  through  which 
the  story  of  the  engineer  and  engineering  can  be 
carried  to  the  popular  mind.  At  Chicago  chief  dis- 
cussion was  directed  toward  the  use  of  the  newspaper 
for  this  purpose.  It  was  agreed  that  the  most  effective 
method  was  by  establishing  contacts  by  local  engineers 
with  the  local  newspapers.  However,  unless  the  local 
publicity  agent  gets  assistance  from  a  national  bureau, 
his  activities  are  apt  to  cease  with  the  getting  into  the 
papers  of  a  few  desultory  notices  of  meetings.  As  the 
start  of  a  national  plan  it  was  suggested  that  there 
be  appointed  by  local  societies  publicity  agents  in  forty 


of  the  larger  cities  to  whom  a  central  publicity  bureau 
would  send  newspaper  material  each  week.     In  a  pre- 
liminary way  the  American  Association  of  Engineers  i.s 
doing  this.     The  plan  is  worth  expanding.     Eventually 
there  should  grow  out  of  the  effort  a  manual  of  engi-  i 
neering  publicity   from  which   the  local   publicity  com-  'i 
mittee    and    its    individual    representatives    could    learn  b 
how  its  work  could  best  be  done,  what  constitutes  news,  | 
how  to  interest  the  editor  of  the  local  newspaper,  how  j 
to  prepare  matter  for  newspaper  use,  etc.     The  good  to  I 
be  accomplished  is  so  great  and  so  obvious  that  it  is 
hoped  that  something  tangible  will  result  from  the  Chi-^ 

Relief  for  the  Railroads  ' 

PAYMENT  to  the  railroads  by  the  Treasury  Depart-  ' 
ment  of  minimum  amounts  due  them  by  the  Govern-  i 
ment  has  been  assured  by  the  President's  signature  to  J 
the  Winslow  bill.    There  has  been  noted  in  these  columns  T 
the  serious  condition  of  railroad  credit  due  to  the  ruling  J 
of  the  Treasury  Department  against  partial  payments  of  ■ 
amounts  due  the  carriers  covering  the  guarantee  period  i 
from    March    to    September,    1920,    based    on    minimum 
acknowledgment  of  indebtedness  by  the  Interstate  Com-'{ 
merce  Commission.     With  at  least  $300,000,000  due  to; 
the    railroad    companies    and    with    the    falling    off    in  J 
traffic,  there  was  little  wonder  that  the  prospect  has  not  * 
been  bright  for  new  construction  on  a  large  scale,  since  a 
a  great  many  of  the  companies  were  unable  even  to  pay  \ 
current  bills  for  maintenance  materials.     Although  the 
railroad  labor  unions  attempted  to  influence  the  Presi- 
dent to  veto  the  bill,   it  has  become  law,  so   that  this ', 
"frozen  credit"  that  has  impaired  many  lines  of  business 
may  be  released.     As  pointed  out  by  Senator  Pomerene, , 
it   was    merely    a    question    of    immediate    payment    of  ■ 
acknowledged   debts   pending   the   settlement    of   claims"! 
for    larger    amounts.      With    this    legislation    a    potent 
argument    against    going    ahead    with    needed    railroad 
work  ht>s  been  removed.     It  is  probable  that  a  goodly 
part  of  the   money  will   go    into   improvement   work. 

Cost  of  Reproduction  ' 

A  DECISION  at  least  temporarily  barring  evidence  j 
of  physical  value  and  cost  of  reproduction  has  been 
rendered  by  the  Grand  Trunk  Arbitration  Commis- 
sion in  determining  the  settlement  between  the  stock- 
holders and  the  Canadian  Government,  as  noted  week 
before  last.  When  it  was  decided  that  the  govern- 
ment must  take  over  the  Grand  Ti'unk  properties,  an 
unusual  situation  was  apparent  in  the  problem  of 
reparation  to  the  owners,  namely,  that  the  value  of  the 
property  as  a  going  concern,  based  on  earning  power, 
was  very  much  less  than  either  cost  of  reproduction 
or  investment  value. 

If  deductions  may  be  drawn  from  actions  of  the  United 
States  Supreme  Court,  the  decision  is  in  a  fair  way  to 
be  reversed,  compelling  the  admission  of  evidence  of 
physical  value  as  well  as  other  elements  of  value.  Re- 
gardless of  the  fact  that  many  portions  of  the  Grand 
Trunk  cannot  be  expected  to  pay  for  some  time,  they 
represent  potential  earning  power,  through  actual  in- 
vestment in  territories  that  may  develop  profitable 
traffic.  Therefore,  we  believe  it  reasonable  that  the 
commission  should  at  least  admit  evidence  of  physica' 
value  as  developed  by  the  engineers.  A  ruling  which 
entirely  bars  such  evidence  certainly  is  arl)itrary. 
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Labor  Federation's  Latest  Declaration 

WHEN  4,000,000  Amercan  citizens  speak  through  a 
single  organization,  or,  since  that  is  closer  to  the 
case,  when  their  officers  speak  presumably  for  them,  the 
views  warrant  the  attention  of  the  entire  country.  Last 
week  the  American  Federation  of  Labor  issued  a  state- 
ment of  its  position,  and  appended  a  "bill  of  rights." 
Like  the  similar  statement  made  in  December,  1919,  the 
document  is  a  disappointment. 

Its  central  idea  is  that  the  federation  is  standing 
today  for  the  protection  of  fundamental  American 
rights.  It  is  fighting,  so  the  statement  runs,  two 
enemies — -reactionary  employei-s,  on  the  one  hand,  and 
Bolshevistic  influences  and  propaganda  on  the  other. 
It  protests  against  profiteering,  against  a  method  of 
industrial  organization  that  has  produced  the  present 
widespread  unemployment,  against  industrial  courts  as 
arbiters  of  labor  ditficulties,  against  misuse  of  the  power 
of  injunction,  and  declares  that  trade  unions  have 
justified  their  existence  by  (1)  making  collective 
bargaining  possible,  (2)  rescuing  labor  from  autocratic 
(liimination,  and  (3)  developing  for  the  workers  a 
;.ndard  of  living  and  working  conditions   "fitting  to 

lerican  citizenship."  It  says,  "Labor  is  anxious  to 
.  I  \e.  It  has  made  this  declaration  repeatedly.  It  has 
li\ed  and  practised  that  determination.  It  has  done 
this  in  the  face  of  most  wanton  and  brutal  opposition." 

So,  in  brief,  runs  the  document.     Its  reading,  how- 

iver,  leaves  one  with  the  impression  that  while  working 

':;inst  forces  sini.ster  to  labor  and  to  the  republic,  the 

leration  is  placing  the  public  in  a  decidedly  secondary 
position,  and  has  written  an  argument  that,  by  empha- 
sizing glittering  generalities,  will  win  support  for  its 
demand  for  "rights,"  but  without  committing  the 
federation  to  the  discharge  of  any  responsibility.  In 
fact,  in  the  summary  which  closes  the  document,  and 
which  we  have  a  right  to  assume  includes  all  important 
features  of  the  program,  nothing  is  said  about  the 
interests  of  the  public;  on  the  other  hand  there  is  a 
(Itniand  Ca)  for  "rights"  and  (b)  for  freedom  from 
n.!<iif»isibilif)j.  Had  the  obligations  to  the  public 
occupied  a  prominent  place  in  the  program,  the  leaders 
would  not  have  emphasized  their  selfish  aims  to  the 
exclusion   of  their   public   obligations. 

The  document,  strangely,  indicates  also  that  the 
leaders  realize  the  value  of  public  support.  However, 
in  order  to  have  a  permanent  hold  on  the  sympathy 
of  the  American  people  the  labor  leaders  must  have  a 
program  in  which  responsibilities  are  as  prominent  as 
rights  and  must  demonstrate,  through  the  actions  of 
their  locals,  that  while  striving  for  selfish  ends  the  public 
also  is  to  be  benefited. 

The  day  after  the  declaration  was  made  public  the 
"leration  formulated  plans  to  lay  its  case  before  the 
American  people.  If  newspaper  accounts  are  to  be 
believed,  as  much  as  $1,000,000  may  be  spent  on  this 
publicity.  Before  that  campaign  is  mapped  out,  we 
hope  that  a  "l)ill  of  responsibilities"  will  be  drafted  to 
go  with  the  "bill  of  right.s,"  and  that  the  leaders  will 
address  themselve.s  to  a  hard-headed  presentation  of  the 
benefits  of  the  labor  movement  to  the  country  at  large. 
Such  an  earnest  study  of  the  prolilem  would  reveal  to  the 
thoughtful  among  the  leaders  the  serious  weaknesses  of 
the  federation's  present  program  and  propaganda,  and 
might  lead  to  the  formulation  of  plans  that  would  so 
evidently  redound  to  the  benefit  of  the  public  as  to  win 
for  the  federation  the  coveted  widespread  publir  support. 


Shall  the  Engineer  Arm  Be  Recognized 
in  Army  Promotions? 

ENGINEERING  service  in  the  World  War  will,  in  all 
probability,  receive  no  recognition  in  the  form  of 
promotion  to  general  rank  unless  engineers  and  engi- 
neering societies  throughout  the  country  bring  their 
influence  to  bear  on  an  immediate  Army  situation. 
Under  the  Army  Reorganization  Act  twenty-six  vacan- 
cies were  created  in  the  rank  of  brigadier-general. 
Through  the  President  the  Secretary  of  War  sent  to 
the  Senate  nominations  which  failed  to  include  the  name 
of  a  single  engineer-officer  who  had  been  engaged  in  the 
performance  of  engineer  duties  with  the  A.  E.  F.  in 
France.  It  is  true  that  the  list  included  former  mem- 
bers of  the  Corps  of  Engineers  who  had  been  engaged 
on  General  Staff'  work,  but  no  recognition  was  given  to 
the  personnel  which  was  responsible  for  building  our 
docks,  railroad  yards,  storage  depots,  highways,  bridges, 
and  a  wide  variety  of  other  works  which  were  distinctly 
engineering  in  character.  The  Senate  refused  to  con- 
firm the  nominations  and  action  now  falls  to  the  incom- 
ing administration.    The  subject  then  will  be  reopened. 

It  is,  of  course,  impossiljle  to  predict  whether  or  not 
the  same  nominations  will  be  offered  after  March  4. 
To  be  sure,  however,  that  engineer  officers  will  receive 
recognition  for  engineering  work  well  done,  it  is  neces- 
sary that  the  members  of  the  profession  exert  them- 
.selves.  Failure  to  recognize  the  engineer  arm  in  these 
promotions  is  plain  notice  to  the  countn.'  of  failure  to 
appreciate  the  place  that  that  arm  holds  in  the  conduct 
of  modern  warfare. 

There  exists  no  dearth  of  qualified  engineer  material 
for  this  increase  in  rank.  In  our  opinion  it  would  be 
a  grave  injustice  to  pass  by  such  men  as  Col.  Edgar 
.ladwin,  formerly  director  of  construction  and  forestry 
of  the  A.  E.  F..  and  in  charge  of  the  huge  building  pro- 
gram in  the  Services  of  Supply  in  France,  and  Col. 
Mason  M.  Patrick,  originally  chief  engineer  of  the  lines 
of  communication  in  France  and  later  promoted  to  be- 
come chief  of  the  air  service  of  the  A.  E.  F.,  which  he 
reorganized  from  a  confused,  inefficient  organization 
into  an  effective,  smooth-running  machine.  The  former 
was  a  brigadier-general,  the  latter  a  major-general. 

Promotion  to  general  rank  should  be  based  on  proved 
ability  in  actual  service.  In  the  A.  E.  F.  the  engineer 
branch  was  the  largest  of  any  of  the  so-called  technical 
services,  having  a  personnel  of  175.000  officers  and  men. 
Both  on  the  grounds  of  demonstrated  (|ualifications  for 
promotion,  to  say  nothing  of  representation  on  a  numeri- 
cal basis,  officers  with  such  records  as  engineering 
administrators  should  receive  promotion  if  justice  is  to 
l>e  d(4ie.  As  a  matter  of  fact,  up  to  the  present  time 
neither  of  these  officers  has  been  promoted  or  recog- 
nized beyond  the  routine  procedure  of  the  War  Depart- 
ment. Many  others  whose  commands  were  smaller  in 
number,  whose  responsibilities  were  less,  have  been 
advanced  to  the  grade  of  brigadier  general. 

Largely  through  the  apathy  of  the  engineering  pru- 
fession  the  outgoing  administration  at  Washington  has 
been  able  to  take  action  in  many  instances  detrimental 
not  only  to  the  Corps  of  Engineers  but  to  the  profession 
at  large.  If  the  lesson  of  the  past  is  to  be  learned, 
engineers  as  individuals  and  in  their  society  organiza- 
tions should  communicate  at  once  with  their  senators 
and  with  the  new  Secretary  of  War  to  the  end  that  in 
making  the  promotions  to  brigadier-general  engineers 
mav  receive  what  is  their  due. 
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Distribution  of  Soil  Pressure  as  Related  to  Foundations 

A  Study  of  Foundation  ResistaMce  and  Soil  Stresses  with  Discussion  of  Pressure-Gage  Measurements 
Amount  of  Minimum  Surcharge — The  Direction  of  Future  Progress 


By  Daniel  E.  Moran 

liiuii.f  &   Pioctoi-,  Consultin 

New  York  City 
liKlit.  1921,  by  Drtni.-l  K.   Mt 


SCIENTIFIC  study  of  foundation  problems,  after 
remaining  virtually  stationary  since  the  tiine  of 
Rankine,  has  in  recent  years  made  a  promising  start 
with  experimental  study  of  soil  pressui-es  under  loads. 
Rational  thought  on  the  subject  has  not  developed  to 
any  extent,  however,  and  the  writer  desires  to  present 
some  considerations  to  stimulate  such  thought. 

That  the  problems  most  actively  discussed  are  really 
secondary  is  exemplified  by  the  many  opinions  expressed 
on  the  question  of  how  to  calculate  the  bending  moment 
in   a   projecting  wall   foot- 
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ing.  The  two  competing 
formulas  for  such  calcula- 
tions differ  in  that  one  re- 
quires part  of  the  wall  load 
to  be  concentrated  at  the 
face  of  the  wall,  while  the 
other  assumes  the  wall  to 
rest  on  its  footing  with 
uniformly  distributed  pres- 
sure. As  the  writer  had 
occasion  to  show  some 
years  ago  (in  a  chapter  on 
foundations  contributed  to 

Kidder's  "Architects'  Pocket  Book,"  16th  ed.),  both  are 
necessarily  in  error,  and  the  truth  is  to  be  sought  about 
halfway  between  their  results.  However,  the  greatest 
possible  errors  of  this  kind  are  negligibly  small  in  com- 
parison with  the  error  (or  uncertainty)  involved  in  the 
universal  assumption  that  the  reaction  of  the  soil  is 
uniformly  distrituited  across  the  width  of  the  footing. 

This  assumption  would  be  true  for  a  footing  supported 
on  a  fluid,  or  on  a  material  acting  as  a  fluid,  but  it  is 
not  true,  and  indeed  is  very  far  from  the  truth,  in  the 
case  of  a  granular  material,  or  rock.  Experimental 
results  and  theory  show  that  the  pressure  is  greatest 
at  the  center  of  the  footing  and  least  at  the  edges.  The 
bending  moments,  therefore,  are  much  lower  than  those 
calculated  by  any  of  the  formulas  referred  to. 

The  great  importance  of  a  knowledge  of  stress  dis- 
tribution in  soils  does  not  lie  in  the  detail  question  of 
bending  moment,  but  in  the  general  problems  of  con- 
structing safe  and  yet  economical  foundations.  Before 
any  precise  planning  of  foundations  is  possible  for  a 
particular  case,  the  laws  of  stress  distribution  in  the 
material  forming  the  foundation  bed  must  be  known 
at  least  qualitatively. 

This  requirement  can  not  be  avoided  by  selecting  the 
foundation  material.  The  location  of  a  structure  is 
generally  determined  by  considerations  other  than  the 
chai-acter  of  the  material  forming  the  foundation  bed 
on  which  the  structure  must  depend  for  support  and 
consequently  the  material  may  be  any  one  of  the  natural 
deposits  forming  the  earth's  crust. 

It  may  be  said  in  general  that  when  rock  is  found 
it  wdll  act  as  an  elastic  solid ;  that  when  water,  or  soft 
clay,  or  granular  material  containing  more  water  than 


can  be  held  in  the  voids  of  the  material,  is  found,  they 
will  act  as  a  liquid;  that  when  granular  material  such 
as  sand  is  found  it  will  follow  certain  laws  governing 
elastic  material  and  also  other  laws  peculiar  to  granular 
material. 

Pressure  Concentration  on  Rock 

When  a  footing  rests  on  rock,  the  case  may  be  properly 
considered  as  a  load  on  a  restricted  area  on  the  top 
surface  of  an  elastic  body  of  large  dimensions  as  com- 
pared with  the  area  loaded.  Theoretical  analysis  has 
hiiv^n  that  the  unit  stresses  in  the  rock  under  the  center 
f  the  load  are  greater  than  at  the  edges.  (Love.  "The 
Mathematical  Theory  of  Elasticity".")  While  the  allow- 
able unit  loading  on  rock  is  high,  spread  footings  are 
often  necessary  under  the  limitations  of  loading  fixed 
by  building  departments;  if  proper  account  were  taken 
of  the  concentration  of  loading  under  the  central  part 
of  the  footing,  grillages  and  the  like  could  be  dispensed 
with  in  most  cases,  and  simple  pedestals  of  small  size 
substituted. 

Experiments  show  that  the  unit  crushing  load  for  a 
limited  area  of  loading,  central  to  the  top  surface  of 
a  cube,  exceeds  the  unit  cru.shing  load  for  the  entire 
top  surface.  From  this  we  are  justified  in  concluding 
that  an  area  covered  by  a  footing  is  reinforced  by  the 
surrounding  rock  to  the  extent  that  it  would  be  if  the 
rock  mass  were  a  cube  with  a  top  face  equal  in  area 
to  the  area  disclosed  by  the  excavation.  Exceptions 
should  be  made  if  the  rock  is  seamed,  faulted  or  in 
thin  beds. 

As  an  example  (taken  from  the  author's  recent  ex- 
perience) take  the  case  of  a  column  load  of  5,000,000 
lb.  resting  on  a  billet  base  approximately  44  in.  square, 
or  2,000  sq.in.  in  area,  under  which  there  was  provided 
a  two-layer  grillage  weighing  approximately  10  tons, 
designed  to  distribute  the  load  over  a  rock  area  of 
8  X  8  ft.  at  40  tons  per  sq.ft.  The  rock  was  of  good 
quality  and  if  a  cube  8  ft.  in  each  dimension  were  tested 
on  an  area  of  2,000  sq.in.  at  the  center  (corresponding 
to  the  use  of  the  billet  alone)  it  undoubtedly  would 
develop  a  unit  crushing  strength  on  that  relatively  small 
area  of  over  15,000  lb.  per  sq.in.,  or  30,000,000  lb.,  or 
six  times  the  load.  The  writer  is  therefore  forced  to 
the  conclusion  that  in  this,  and  in  many  other  ca.ses 
where  g:rillages  are  used  to  distribute  column  loads  on 
rock,  the  only  value  of  the  grillage  is  to  meet  the  require- 
ments of  municipal  building  codes;  and  that  in  general 
a  pedestal,  rather  than  a-  grillage,  should  be  used  on 
rock,  or  material  which  can  be  counted  on  as  an  elastic 
solid. 

A  still  more  remarkable  instance,  the  use  of  a  dis- 
tributing girder  on  rock,  came  under  the  author's  ob- 
servation this  year.  In  the  reconstruction  of  a  building 
two  new  columns  were  to  be  placed  close  to  existing 
walls,  the  walls  being  about  40  ft.  apart.  A  shallow 
trench  was  dug  to  rock  and  a  rein  forced-concrete  girder 
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about  4  ft.  wide,  6  ft.  hijrh,  and  40  ft.  long  was  con- 
structed. The  column  bases  were  placed  on  the  extreme 
ends  of  the  concrete  girder.  The  girder  was  designed  to 
distribute  the  load  of  the  two  columns  over  a  bed  of 
.■solid  rock  not  less  than  4  ft.  wide  and  40  ft.  long.  The 
figured  unit  load  on  the  rock  could  not  have  been  over 
200  lb.  per  sq.in..  but  on  the  concrete  close  to  the  vertiial 
sides  and  ends  of  the  girder  it  was  undoubtedly  -500  lb., 
the  limit  allowed  by  the  building  code.  The  construc- 
tion would  have  been  much  safer  if  the  column  bases 
had  been  placed  6  ft.  deeper,  directly  on  the  rock,  at 
any  unit  load  which  would  have  been  allowed  by  the 
building  department.  At  40  tons  per  sq.ft.  (building 
department  allowance  on  rock)  the  footing  for  each 
column  would  have  required  possibly  32  sq.ft.  area;  at 
4,000  lb.  per  sq.in.  a  pedestal  27  in.  square  would  have 
sufficed. 

Non-Unikormity  ok  Prkssure  in  Sand 

Similar  anomalies  in  practice  sometimes  arise  in 
connection  with  foundations  on  soil  or  granular  material, 
but  our  lack  of  knowledge  concerning  stress  distribu- 
tion has  here  much  more  serious  results.  The  vital 
relation  of  minimum  surcharge  to  bearing  capacity  is 
involved  both  in  loading  tests  and  in  actual  foundations, 
and  we  appear  to  be  lai-gely  in  the  dark  as  to  the  relation 
between  settlement,  load  and  footing  design. 

There  has  been  much  discussion  lately  as  to  the  dis- 
tribution of  stresses  in  granular  material,  and  various 
experiments  have  been  made  with  the  object  of  deter- 
mining experimentally  what  these  stresses  are.  How- 
ever, when  a  niass  of  sand  is  subjected  in  a  laboratory 
to  loading  tests,  the  re.sults  may  differ  from  actual 
field  results,  due  to  the  fact  that  the  sand  is  confined  in 
a  bin  of  relatively  small  dimensions;  that  the  proximity 
of  the  bottom  and*  sides  of  the  bin  to  the  apparatus 
measuring  the  loads  may,  and  generally  does,  influence 
the  distribution  and  measurement  of  the  stress;  and 
finally,  that  the  sand  is  not  as  compact  as  it  is  generally 
found  in  nature.  I'l-oper  interpretation  of  the  test 
results  is  therefore  difficult. 

In  what  are  probably  the  most  reliable  tests.  Gold- 
beck  pressure  cells  were  u.sed.  Various  tests  have  been 
reported,  notably  by  A.  T.  GoldV)eck  himself  ( Proc. 
Am.  Soc.  for  Testing  Materials,  vol.  17,  1917,  pp.  1)50, 
651).  Goldbeck's  tests,  and  others  contained  in  the 
report  of  the  c(mimittee  on  P.earing  Value  of  Soils  of 
the  America?!  Society  of  Civil  Engineers  (Proc.  Am. 
Soc.  C.  E.,  Aug.,  1920),  and  still  others  in  the  second 
progress  report  of  the  committee  on  Stresses  in  Rail- 
road Track  (Proc.  Am.  Soc.  C.  E..  Feb.,  1920)  e.stabli.sh 
the  general  character  of  the  curves  showing  the  vertical 
components  of  the  stresses  for  horizontal  planes  below 
a  loaded  area.  In  the  following  illustration  of  experi- 
mental determinations  of  the  stresses  in  granular 
material  '  P'ig.  3)  the  writer  has  reproduced,  with 
slight  modifications  as  tr)  scale,  curves  given  by  flold- 
beck,  with,  hfiwever,  the  addition  of  a  cui've  necessary 
to  complete  the  series,  which  was  deduced  hy  the  writer 
from  the  original  curves.  Curves  (i  are  taken  directly 
from  Mr.  Goldbeck's  article,  the  one  marked  G  hit  is 
the   interpolated   curve. 

PRK.'^KNT  TlIKORY   KaIII.TY 

In  this  connection  reference  should  be  made  to  an 
interesting  study  of  stre.-<s  distributifvn  in  granular 
material  by  Prof.  M.  L.  Enger  in  the  track  stress  report 
fited.     Prof.   Enger  gives  curves  for  the  observed  dis- 
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tribution  of  stresses  in 
granular  material  due  to 
loaded  railroad  ties,  and 
also  theoretical  curves 
l)ased  on  Rankine's  theory 
of  the  relation  of  pres- 
sure in  a  granular  mass 
devoid  of  cohesion  ( "Ap- 
plied Mechanics,"  16th 
ed.,  p.  220),  combined 
with  the  assumption  that 
"friction  between  tie  and 
ballast  develops  pressures 
which  are  not  vertical." 
It  is  interesting  to  note 
Rankine  himself,  in  discussing  the  application  of 
theory  to  a  footing  resting  on  granular  material, 
that 
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is  "the  limit  of  the  ratio  in  which  the  weight  of  a 
building  exceeds  the  weight  of  the  earth  displaced  by 
it  when  the  pressure  is  iniiformlij  distributed  over  the 
base."  Using  the  same  theory  Prof.  Enger  finds  that 
the  pressure  cannot  be  uniform,  but  must  increase  from 
the  outer  edge  of  the  tie  toward  a  maximum  at  the 
center.  It  seems  as  if  Prof.  Rankine  had  made  the 
assumption  of  unifortn  pressure,  when  he  had  in  his 
own  reasoning  the  theoretical  means  to  disprove  the 
assumption. 

From  the  mo.st  casual  inspection  of  Goldbeck's  tests 
it  may  be  seen  that  the  assumption  of  uniform  stress 
distribution  in  the  material  underlying  the  footing  is 
untenable.  It  must  be  replaced  by  one  based  on  the 
fact  that  when  a  footing  is  loaded  the  stresses  in  the 
natural  granular  material  underlying  the  footing  are 
greatest  at  the  center  and  reduce  to  a  minimum  at  the 
edge  of  the  footing  and  one  which  also  recognizes  the 
well  known  fact  that  there  is,  in  general,  a  tendency 
for  a  lateral  movement  of  material  away  from  the  axis 
of  the  stress,  which  tendency  may  result  in  an  upheaval 
of  material  at  the  side  of  the  fooling.  There  has  been 
much  discussion  and  misapprehension  in  this  connec- 
tion. The  writer  believes  that  the  stresses  in  granular 
material  under  a  loaded  footing  follow  certain  simple 
laws,  and  that  the  apparently  conflicting  or  indeter- 
minate results  obtained  by  different  experimenters  will 
be  readily  reconciled  and  understood  if  we  first  have 
a  conception  of  the  theoretical  distribution  of  the 
stresses. 

Kkhaviok  of  Sand  Undkr  Load 

In  considering  a  granular  material  such  as  sand  we 
must  recognize  that  under  stress  various  things  may 
happen : 

1.  Each  grain  being  a  particle  of  elastic  material, 
the  entire  mass  may  be  con.solidated  as  a  result  of  the 
elastic  deformation  of  the  grains  composing  the  mass. 

2.  The  mass  may  be  consolidated  and  given  a  per- 
manent set  by  crushing  (to  a  greater  or  less  extent) 
individual  grains,  jjermitting  a  readjustment  in  the 
position  of  the  grains. 

3.  There  may  be  a  movement  of  portions  of  the  mass, 
as  by  lateral  and  upward  flow  of  sand  near  the  edge  of 
the  footing. 

4.  There  may  be  a  consolidation  of  the  sand  resulting 
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from  any  readjustment  in  the  position  of  grains  caused 
by  vibration  or  by  movements  in  the  mass. 

5.  There  may  be  shearing  effects  due  to  cohesion 
between  particles  of  the  granular  mass. 

Before  considering  the  effects  of  cohesion,  elasticity, 
consolidation  by  crushing,  or  other  energy-consuming 
phenomena,  it  will  be  well  to  establish  approximately 
the  way  fn  which  the  static  stresses  will  be  distributed 
in  a  theoretically  perfect  granular  mass. 

Spherical  SitRFACKS  of  Uniform  Stress 
Let  us  assume,  for  simplicity,  that  the  granular  mass 
is  composed  of  paiticles  irregular  in  size  and  shape, 
devoid  of  cohesion,  elasticity  or  weight.  Let  us  consider 
first  the  distribution  of  a  stress  acting  in  any  direction 
on  any  point  in  the  interior  of  such  a  mass.  In  Fig.  1, 
let  the  stress  W,  acting  in  the  direction  W  A,  be  applied 
at  the  point  O. 


Fig.  3  I  Fig.4- 

.\ND   t.      SOIL  PRESSURE.«    UN1)ER 
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The  writer  believes  he  has  succeeded  in  demonstrai. 
ing  that  the  resultant  stress  at  any  point  of  the  mass 
in  the  region  between  O  and  A,  say  at  B,  will  be  normal 
to  the  surface  of  a  sphere  passing  through  B  and  O 
and  having  its  center  on  line  0 /I, •  and,  further,  that  the 
intensity  of  stress  will  be  uniform  and  equal  to  Wc'D", 
in  which  c  is  a  constant  having  a  value  about  40.  The 
demonstration  may  for  the  present  be  expressed  merely 
as  the  necessary  resultant  of  the  following  principles: 
(1)  That  the  paths  of  stress  transmission  diverge  by  the 
efl'ect  of  the  conjugate  or  lateral  pressure  which,  re- 
sulting from  hit-or-miss  irregularities  in  grain  arrange- 
ment, accompanies  every  directed  pressure  in  a  granular 
miterial;  (2)  that  this  lateral  pressure  is  proportionate 
to  the  direct  stress;  and  (3)  that  the  lateral  stresses 
traced  around  a  closed  curve  must  everywhere  equili- 
bi'ate  each  other.  The  lateral-stress  surface  may  there- 
f(.re  be  regarded  as  a  shell  of  uniform  tangential  stress 
(like  a  balloon,  but  with  compression  in  place  of  ten- 
sion) ;  and  since  the  normal  stress,  being  proportionate 
to  the  lateral  stress,  must  also  be  uniform,  the  surface 
ii  a  sphere. 

However,  without  dependence  on  the  two  deductions 
above  stated  or  thfiir  demonstration,  it  will  be  obvious 
that  the  outward  spread  of  stress  from  the  point  of 
application  of  the  load  must  occur  along  curved  radiat- 
ing lines  somewhat  similar  to  those  drawn  in  Fig.  2, 
and  the  surfaces  of  equal  stress  are  represented  by 
closed  curves  which,  whatever  their  precise  form,  may 
for  the  purposes  of  the  present  discussion  be  taken  as 
circular  in  their  lower  portions. 


The  foregoing  statement  as  to  stresses  is  framed  to 
suit  the  distribution  of  a  stress  applied  to  a  point  in 
the  center  of  a  mass  of  granular  material.  To  apply 
it  to  the  case  of  a  load  acting  vei-tically  downward  on 
the  horizontally-disposed  top  surface  of  a  granular  mass, 
we  may  pass  to  Fig.  2,  in  which  W  represents  a  stress 
along  A,  perpendicular  to  the  top  horizontal  plane 
surface  C  D  of  a  mass  of  granular  material.  Draw 
through  the  point  of  application,  O.  circles  of  various 
diameters  each  tangent  to  the  line  C  D  at  O  and  all 
having  their  centers  along  the  line  O  A:  then  these 
circles  may  be  taken  as  representing  the  traces  or 
intersections  of  spherical  surfaces  with  the  plane  of 
the  paper.  It  will  then  be  true  of  any  point  on  any 
circle  that  the  direction  of  the  stress  through  that  point 
will  be  normal  to  the  surface  of  the  sphere,  i.e.,  that 
the  stress  will  act  along  the  direction  of  a  radius  of 
the  sphere  drawn  to  the  point ;  and  also  that  the  intens- 
ity of  the  stress  will  equal  We  D'  where  c  is  40  and  D  is 
the  diameter  of  the  stress  sphere  through  the  point.  We 
may  therefore  consider  the  spheres  as  being  contour 
lines  drawn  through  points  of  equal  stress. 

Again,  if  from  any  point  on  the  line  C  D  we  draw 
a  circle  passing  through  0,  this  circle  will  evidently 
cut  all  the  contour  circles  at  right  angles,  i.e.,  tangents 
to  both  circles  at  the  point  of  inter.section  will  be  at 
right  angles;  and  circles  so  drawn  may  be  taken  as 
indicating  stress  gradients,  i.e.,  lines  of  which  it  may 
be  said  that  they  start  from  the  maximum  stress  at  0 
and  follow  a  path  along  which  the  intensity  of  stress 
constantly  decreases.  The  rate  of  decrease  in  stress 
intensity  will  be  less  along  gradient  circles  dravm  with 
a  large  radius  than  along  gradient  circles  having  a 
small  radius,  and,  moreover,  the  rate  at  which  the  stress 
intensity  decreases  will  not  be  uniform  along  the 
gradient  lines  but  will  be  inversely  proportional  to  the 
number  of  contour  lines  cut  in  a  given  distance. 

In  the  diagram  we  may,  without  modifying  the  stress 
conditions,  substitute  for  the  theoretical  point  applica- 
tion an  application  of  stress  through  a  surface,  such 
as  the  under  surface  of  a  circular  footing  or  of  a 
circular  platen  in  a  testing  machine,  provided  we  place 
in  the  diagram  the  pressure-producing  surface  at  a 
distance  below  the  line  C  D  equal  to  its  half-diameter. 
In  other  words,  there  will  be  no  difference  in  the  stresses 
produced  in  the  granular  material  whether  the  load 
is  applied  at  the  point  O  or  whether  it  is  applied  on  a 
circular  plate  replacing  the  entire  horizontal  cross- 
section  taken  through  the  center  of  any  one  of  the 
spheres  which  define  surfaces  of  equal  pressure. 

Knowing  the  direction  and  intensity  of  stress  at  any 
point  in  the  mass  we  can  draw  curves  indicating  the 
vertical  or  horizontal  components  of  the  stress  along 
any  desired  line.  In  order  to  make  a  comparison  with 
the  experimental  results  the  writer  has  constructed 
curves  based  on  the  foregoing  theoretical  considera- 
tions, to  show  the  vertical  intensity  of  stress  on  the 
planes  corresponding  to  the  location  of  the  test  planes 
and  the  size  of  the  platen  used  by  Goldbeck.  The  com- 
parison is  made  in  Figs.  3  and  4.  It  wrill  be  seen  that 
the  curves  are  of  the  same  general  character. 

The  Natural  Foundation  in  Sand 

What  now  is  the  practical  conclusion  to  be  drawn 
from  the  above  theoretical  considerations?  How  will 
the  conditions  differ  when  a  natural  foundation  bed  is 
loaded  ? 
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Let  us  suppose  that  the  theoretical  granular  material, 
which  we  have  been  considering  as  being-  devoid  of 
weight,  cohesion  and  elasticity,  suddenly  becomes  en 
dowed  again  with  its  natural  qualities.  It  is  evident 
that  under  the  center  of  the  footing  and  along  a  line 
drawn  vertically  downward  the  stresses  are  greatest, 
and  the  effects  resulting  from  the  stress,  namely  crush- 
ing and  compression  of  the  grains,  will  be  at  a  maximum ; 
and  that  these  effects  will  extend  to  a  maximum  depth, 
as  compared  with  the  other  portions  of  the  mass  sup- 
porting the  base  of  the  footing.  The  intensity  of  the 
stress  under  the  edge  of  the  footing  is  much  less  than 
the  intensity  at  the  center  and  acts  on  a  shorter  and 
more  inclined  column  of  granular  material  opposing 
the  descent  of  the  platen.  If  there  is  no  general  move- 
ment of  sand  such  as  occurs  when  there  is  insufficient 
surcharge,  the  energy  of  settlement  <i.e.  the  work  in 
footpounds  developed  by  the  load  of  the  structure  mov- 
ing downward,  which  is  the  energy  which  acts  to  crush 
and  compress  the  sand)  will  result  in  a  slight  increase 
of  the  stress  under  the  edges  of  the  footing  and  a 
slight  decrease  in  the  stress  under  the  center. 

But  if,  as  in  most  laboratory  experiments,  the  sur- 
charge is  insufficient,  the  sand  near  the  edges  of  the 
footing,  being  subject  to  stresses  directed  outward  and 
upward,  will  overcome  the  weight  of  the  insufficient 
surcharge  and  move  outward  and  upward.  The  effect 
of  this  movement  will  be  to  destroy  the  supporting 
value  of  the  sand  subject  to  the  movement,  and  the 
intensity  of  the  stresses  a:  the  center  will  be  increased 
by  whatever  amount  of  support  is  lost  as  the  result 
of  the  sand  movement. 

The  problem  in  general  is,  therefore,  not  only  one 
involving  the  statical  stres.ses  produced  in  a  theoretical 
granular  material,  but  also  onfe  involving  the  dynamics 
of  crushing,  compression  and  movement  of  sand. 

Ekfkct  of  Surcharge 

Consideration  of  the  theory,  however,  demonstrates 
hat  if  the  surcharge  equals  one-half  the  diameter  of  a 
■  ircular  footing  there  can  be  no  stress  producing  uplift 
if  .sand,  because  all  of  the  contour  lines  indicating 
-tress  are  below  line  C  D,  drawn  through  a  point  above 
'he  platen  at  a  height  equal  to  the  half-diameter  of 
the  platen  or  footing.  It  is  only  when  the  surcharge 
IS  less  than  the  half-diameter  that  we  need  fear  lateral 
•)r  vertical  movements  of  sand. 

When  the  surcharge,  or  some  substitute  for  the  sur- 
I'harge  such  as  a  concrete  floor,  prevents  lateral  or 
vertical  movement  the  problem  rerluces  itself  to  one  of 
determining  the  amount  of  settlement  which  will  result 
from  elastic  compression,  crushing  and  consolidation 
due  to  the  stresses,  possibly  complicated  by  the  slight 
shifting  of  stresses  which  must  be  expected  as  the  result 
of  the  greater  consoliflation  along  lines  of  maximum 
.stress.  These  effects,  under  any  reasonable  loading, 
will  be  very  small — generally  negligible — corresponding 
to  the  general  experience  that  a  footing  on  sand  having 
a  sufficient  surcharge  settles  little. 

Stress-.strain  determinations  on  sand,  made  for  the 
writer  by  A.  H.  Beyer,  Director  of  Testing,  and  W.  J. 
Krefeld,  Engineer  of  Tests,  of  the  civil  engineering 
lalwratories  at  Columbia  University,  indicate  that  under 
an  applied  load  of  100  lb.  per  sq.in.  the  total  compression 
of  Cow  Bay  .sand  per  inch  of  length  is  0.004!)  to  0.0071 
in.  for  sand  compacted  by  vibration  to  a  percentage  of 
voids  less  than  30  per  cent  of  the  total  volume.    A  sand 


not  so  carefully  compacted,  having  voids  34.1  per  cent 
of  the  total  volume,  compressed  0.0177  in.  per  inch  of 
length.  In  the  first  two  cases  about  .50  per  cent  of  the 
total  compression  was  recovered  on  the  removal  of  the 
test  load,  so  that,  roughly  speaking,  we  can  say  that  for 
loads  on  compact  sand  one-half  of  the  settlement  is 
due  to  elastic  compression,  the  remaining  half  being 
due  to  crashing  or  other  consolidating  effects  which  con- 
sume energy  but  do  not  produce  a  continuously  effective 
resistance.  In  the  case  of  the  loose  sand  a  much  smaller 
proportion  of  the  total  energy  goes  to  elastic  com- 
pression. 

To  make  an  approximation  of  the  facts  in  a  practical 
case:  While  the  unit  .stress  under  a  footing  designed  on 
the  basis  of  a  uniform  load  of  4  tons  per  sq.ft.  or  55A  lb. 
per  sq.in.  may  amount  to  Several  hundred  pounds  per 
square  inch  directly  under  the  center  of  the  footing, 
this  .stress  rapidly  reduces  in  intensity  with  depth, 
so  that  the  column  of  support  which  terminates  under 
the  center  of  the  footing  in  a  small  area  at  high  unit- 
pressure  will,  at  a  short  distance  below  the  surface,  be- 
come a  column  of  large  area  with  a  low  intensity  of 
pressure.  The  rate  of  compression  due  to  the  high  unit 
pressure  can  only  be  figured  for  a  short  length  of 
column  before  it  must  be  reduced  to  the  amount  of  com- 
pression due  to  a  very  much  lower  unit  pressure.  As 
the  unit  pressures  vary  inversely  with  the  areas,  and 
as  the  areas  increase  with  the  square  of  the  distances, 
if  the  amount  of  compression  is  t  within  limits)  propor- 
tional to  the  stress  then  the  amount  of  compression  per 
foot  of  length  will  decrease  as  the  square  of  the  di.stance. 

A  rational  extension  of  Goldbeck's  curves  would  indi- 
cate a  center  pressure  under  the  platen  of  not  less  than 
150  lb.  per  sq.in.  The  theoretical  maximum  would  be 
much  more.  Exiierimental  determinations  of  the  actual 
stress  are  greatly  to  be  desired. 

The  pressure  under  the  platen  is  at  the  center  more 
than  1.50  lb.  per  .sq.in.,  but  at  12-in.  depth  only  30  lb.,  at 
24-in.  depth  probably  7  lb.,  at  3()-in.  depth  3  lb.,  at  48- 
in.  depth  \\  lb.,  and  at  60-in.  depth  less  than  1  lb.  per 
.sq.in.  Thus  there  is  only  a  .short  distance  in  which  high 
intensity  exists,  and  the  total  compression  must  be 
small,  probal)ly  not  more  than  the  amount  due  to  a  load 
of  100  lb.  per  sq.in.  for  a  length  of  2  ft.  This  applies 
to  a  load  of  .5,000  lb.  on  a  135-in.  platen. 

It  would  seem  from  the  foregoing  that  it  would  be 
.safe  to  use  much  higher  unit-pressures  on  sand,  i.e..  to 
reduce  the  areas  of  support,  and  also  safe  to  design 
for  much  smaller  bending  moments  at  the  center.  The 
writer  has  for  many  years  believed  that  this  was  the 
fact  and  that  most  failures  of  footings  on  sand  were  due 
to  a  movement  of  the  soil  because  of  lack  of  surcharge 
or  to  a  general  movement  due  to  causes  not  connected 
with  the  design  of  the  footing.  Changes  in  the  basis 
of  loadings  on  sand  and  of  footing  design  should  go 
slowly  and  as  a  result  of  full  conlirmation  of  theoretic 
and  experimental   results,  however. 

Effect  on  General  Foundation  Problems 

The  author  ha.s.  in  this  article,  attempted  to  indicate 
the  application  of  the  exjierimental  data,  and  of  the  pro- 
po.sed  theoretical  explanation,  to  the  single  example  of 
footing  and  foundation  design.  There  are  many  other 
problems  involving  earth  pressures  to  which  the  prin- 
ciples involved  may  be  applied. 

The  engineering  world  has  been  di.scussing  earth 
pre.H.xures  on  retaining  walls  i^nrl  sheetpiled  excavations 
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and  earth  pressures  in  general  and  the  belief  seems  to 
be  gaining  ground  that  the  theories  of  Rankine,  Cou- 
lomb and  others  based  on  the  sliding  of  earth  along 
planes  determined  by  the  angle  of  friction  do  not  corre- 
spond with  practical  experience.  Many  engineers  be- 
lieve that  the  maximum  earth  pressure  against  a  verti- 
cal wall  is  not  at  the  base.  This  opinion  is  supported 
by  the  present  theory. 

The  movements  of  .soils  under  pressure  and  the  fail- 
ures of  banks  along  spherical  or  cylindrical  surfaces 
have  seemed  to  the  author  not  to  be  explicable  by  the 
older  theories  but  do  seem  in  accordance  with  the  pres- 
ent theory. 

A  number  of  interesting  conclusions  will  undoubt- 
edly come  to  the  mind  of  anyone  who  has  closely 
followed  the  foregoing.       ' 

Importance  of  Determining  Conditions  of  Surcharge 

It  is  evidently  absurd  to  speak  of  any  granular 
material  as  having  a  bearing  value  of  a  fixed  amount, 
unless  the  conditions  as  to  surcharge  are  known. 

It  is  evidently  useless  to  make  or  compare  test  loads 
on  sand  or  other  granular  material  unless  we  formulate 
the  conditions  as  to  surcharge.  If  we  wish  to  determine 
the  resistance  to  crushing  and  elastic  deformation,  the 
surcharge  must  be  of  a  depth  not  less  than  half  the 
diameter  of  the  area  tested,  and  must  be  well-compacted. 
If  we  want  to  determine  whether  cohesion  or  other 
qualities  in  the  sand  will  prevent  or  reduce  the  move- 
ment of  sand,  we  should  specify  what  amount  of  .sur- 
charge should  be  used. 

As  ordinary  sand  under  a  test  load  of  1,000  lb.  per 
sq.in.  compres.ses  less  than  0.05  in.  per  inch  of  length,  it 
is  evident  that  sand  can  be  loaded  by  a  properly-designed 
footing  greatly  in  excess  of  the  conventional  4  tons  per 
square  foot,  provided  a  reasonable  amount  of  surcharge 
necessary  to  prevent  motion  can  be  maintained.  It  is 
evident  that  under  the  same  condition  the  bending 
stress  in  the  footing  will  actually  be  much  less  than 
as  calculated  by  any  of  the  current  formulas. 


Preferential  Power  Contracts  Subject 
to  Regulation 

A  decision  recently  handed  down  by  the  Supreme 
Court  of  California  rules  against  Hartland  Law  who 
contended  that  the  California  Railroad  Commission 
exceeded  its  powers  in  forcing  him  to  pay  the  Great 
Western  Power  Co.  rates  fixed  by  the  commission  for 
electrical  energy  and  steam  heat,  despite  the  fact  that 
he  held  a  twenty-year  contract  at  a  lower  rate.  The 
decision  settles  a  dispute  of  long  standing  arising  from 
the  fact  that  municipalities  and  others  enjoying  special 
rates  held  that  the  commission  had  no  right  to  disturb 
a  situation  in  which  the  holders  of  long  term  contracts 
for  utility  service  enjoyed  advantages  which  resulted 
in  increased  cost  for  the  other  consumers.  The  court 
held  that  "there  is  no  longer  any  question  as  to  the 
power  of  a  state  to  fix  rates  for  a  public  utility  service 
which  will  supersede  rates  for  such  service  previously 
fixed  by  private  contracts  between  the  consumer  and 
the  company.  It  has  been  conclusively  settled  that  the 
interference  with  private  contracts  by  the  state  regula- 
tion of  rates  is  but  a  legitimate  effect  of  a  valid  exercise 
of  the  police  power  which  neither  impairs  the  obliga- 
tion of  a  contract  nor  deprives  of  property  without  due 
process  of  law." 


Local  Freight  Problem  at  New  York 

Kxlraits  from  a  painr,  "Thr  Transportation  Problem  of  th' 
Ml  Iropolitan  District,"  by  J.  J.  Mantell,  regional  manager,  Eru 
r;.R.,  before   the  New  York  Railroad   Club,  Feb.  18.  1921. 

COMMENDATION  is  due  the  New  York-New  Jersey 
Port  and  Harbor  Development  Comniisison  for  its  un- 
tiring efforts  and  for  the  valuable  .statistics,  contained  in  its 
recent  report,  some  of  which  were  not  previously  available. 
While  certain  concrete  and  specific  recommendations  are 
made,  the  most  disappointing  thing  is  that  there  is  no  im- 
mediate relief  in  sight.  The  principal  objection  to  the  com- 
mission's plan,  for  the  "automatic-electric  system,"  is  that 
it  involves  an  unwarranted  expenditure. 

The  plan  is  based  on  the  general  principle  of  a  moving 
platform  placed  underground  resembling  a  railroad  but 
functioning  more  as  a  conveyor,  linking  up  the  New  Jersey 
railroads  by  a  belt  line  and  building  a  joint  yard  or  transfer 
station  on  the  Hackensack  meadows.  The  automatic-electric 
tracks,  starting  from  this  yard  and  passing  under  Bergen 
Hill  and  the  Hudson  River,  would  serve  nine  or  ten  multiple- 
story  warehouses  covering  from  four  to  six  square  blocks  in 
Manhattan.  Who  is  going  to  finance  the  project  and  how 
can  a  facility  of  this  kind  be  made  to  pay  at  an  estimated 
original  cost  of  $240,000,000?  It  would  be  confined  to  only 
certain  kinds  of  domestic  f  I'eight :  small  package  freight 
not  including  heavy  pieces  of  structural  steel,  building 
materials  of  various  kinds,  machinery,  other  heavy  articles, 
and  particularly  coal.  It  would  simply  be  a  small  package 
railroad  to  release  water-front  piers. 

It  is  generaly  admitted  that'  something  must  be  done  at 
New  York.  I  think  it  is  agreed  that  we  must  proceed  along 
lines  that  will  give  some  immediate  relief  and  plan  a  gradual 
development  which  will  reduce  the  cost  of  handling  freight. 
Under  existing  conditions  the  handling  of  domestic  freight, 
both  from  a  railroad  and  merchant  standpoint,  cannot  be 
done  economically.  There  is  pier  congestion;  there  is  wait- 
ing in  line;  there  is  loading  and  unloading.  The  average 
truck  in  New  York  is  only  moving  from  25  to  30  per  cent 
of  the  time.     There  is  duplication  in  cross  hauls. 

The  problem  can  be  solved  and  this  would  be  advantageous 
tn  both  the  merchants  and  the  railroads.  My  recommenda- 
tion is  that  we  give  serious  thought  to  a  plan  which  woidd 
provide  for  the  handling  of  freight  from  existing  and  cen- 
tralized freight  stations  in  New  Jersey  to  warehouses  and 
store-door  delivery  in  New  York  on  practically  all  carload 
business,  which  amounts  to  at  least  40  per  cent;  creating 
inland  stations  in  the  metropolitan  district  suitably  located 
in  proper  zones  for  receiving  and  distributing  less  carload 
freight.  These  inland  stations  would  be  equipped  with 
specially  arranged  bodies  or  containers  where  the  assortment 
for  particular  consignees  and  particular  destinations  could 
bo  made,  the  stations  to  be  equipped  with  proper  mechanical 
appliances  for  prompt  handling  of  these  removable  bodies 
to  and  from  tractor  trailers.  In  other  words,  you  can  do 
your  business  on  wheels;  keep  your  motor  tractor  turning 
over;  increase  its  efficiency;  do  away  with  the  waste  of  re- 
handling  on  the  railroad  and  the  trucking  waste  which 
at  present  exists  in  New  York,  and  effect  a  real  store-door 
delivery.  A  man  today  who  is  operating  trucks  would  be 
surprised  at  the  benefits,  not  only  the  benefits  in  the  line 
of  service  that  would  be  derived,  but  in  the  decreased  cost 
of  handling  his  goods.  This  can  be  brought  about  by  col- 
lective effort  on  the  part  of  the  merchants  and  railroads  to 
demonstrate  the  practicability  of  such  a  scheme. 


Canvas  Carpet  Keeps  Truck  Body  Clean 

Using  a  dry  mix,  Lee  bodies  on  trucks  hauling  con- 
crete for  road  work  in  Walla  Walla  County,  Washington, 
were  kept  clean  by  a  canvas  carpet  attached  to  the 
front  edge  of  the  body  and  covering  the  entire  bottom 
to  the  rear  edge.  Before  each  new  load  the  body  was 
washed  clean  with  water.  Maximum  hauls  of  9,800  ft. 
were  made  in  20  min.,  12  min.,  with  load,  and  8  min., 
return  time  empty.  A  Guthrie  &  Co.,  St.  Paul,  Minn., 
were  the  contractors. 
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Filter  Underdrains,  Sand  Bed  and 
Wash  Water  Experience 

Discussion  of  Symposium  on  the  Subjects  Published 

in  "Engineering  News-Record"  of  Nov. 

11  and  18,  1920 

By  Malcolm  Pirnie 

Of  Hazen,  Whipple  &  Fuller.  New  York  City 

THE  "Symposium  on  Current  Practice  and  Operat- 
ing Success  with  Various  Details  of  Mechanical 
or  Rapid  Water  Filtration  Plants"  published  in  Engi- 
neering News-Record,  Nov.  11  and  18,  1920,  pp.  934  and 
984,  is  of  great  interest  to  designers  and  operators  of 
filtration  plants.  It  sets  forth  varied  designs  for 
accomplishing  the  same  result,  most  of  which  are  satis- 
factory or  have  been  made  satisfactory  by  slight 
changes.  There  is  no  standard  design  for  mechanical 
filters  in  spite  of  the  fact  that  the  fundamental  laws 
governing  successful  designs  are  identical  for  every 
plant,  and  it  is  probable  that  there  never  will  be  a 
standard  design  because  these  laws  may  be  obeyed  by 
a  multitude  of  details  especially  adapted  to  local  condi- 
tions. It  is  es.sential  to  have  a  clear  understanding  of 
the  perforr.iance  of  a  filter  bed,  both  in  filtering  and  in 
cleaning,  in  ;rder  that  the  details  of  construction  shall 
be  as  simple  and  cheap  as  possible  and  still  satisfy  the 
principles  governing  continuous  efficient  operation. 

When  the  size  and  depth  of  filtering  material  and 
rate  of  filtration  have  been  determined  to  treat  a  given 
water,  the  filter  design  must  provide  for  two  primary 
requirements.  First,  during  filtration,  the  water  must 
pass  through  every  unit  of  filtering  area  at  a  uniform 
rate;  second,  the  provision  for  cleaning  must  be  such 
that  the  entire  bed  shall  be  uniformly  cleaned  and  left 
uniformly  graded  at  the  end  of  the  cleaning  operation. 
In  almost  every  design  the  first  requirement  is  depend- 
ent upon  the  second,  so  that  a  mechanical  filter  equipped 
to  wash  and  grade  uniformly  the  filtering  material 
will  filter  water  uniformly;  and  conversely,  a  filter  not 
uniformly  washed  and  graded  will  not  filter  evenly,  and 
the  efficiency  during  the  first  part  of  the  run  will  be 
considerably  reduced.  The  primary  problem  is  the  selec- 
tion of  proper  details  for  supporting  the  filtering  mate- 
rial and  uniformly  grading  and  cleaning  it. 

The  next  step  is  to  determine  the  rate  of  wash  water 
required  and  whether  or  not  the  aid  of  air  agitation 
of  the  surface  is  nece.ssary.  The  maximum  effective 
wash-water  rate  depends  upon  the  size  and  specifiic 
gravity  of  the  filtering  materials.  Uniform  washing, 
when  sufficient  to  suspend  the  bed,  is  simply  the  reverse 
of  sedimentation — the  water  rising  upward  past  the 
particles  at  the  same  velocity  that  the  particles  would 
fall  downward  through  water  in  the  process  of  settling. 
If  the  rate  of  wash  water  is  increased  above  what  is 
necessary  to  suspend  the  bed,  the  particles  simply  re- 
adjust themselves  with  increased  voids,  so  that  the 
velocity  of  water  passing  them  remains  the  same,  exert- 
ing an  upward  force  on  them  just  balancing  their 
weight.  Thus  a  rate  of  wash  water  greater  than  is 
required  to  suspend  the  bed  will  not  increase  the  scrub- 
bing action  on  the  individual  particles.  Therefore, 
when  the  size  and  specific  gravity  of  the  filtering  mate- 
rial have  been  selected,  a  wash-water  rate  just  high 
enough  to  suspend  the  portion  of  the  bed  subjected  to 
clogging  may  he  determined.  This  rate  will  give  the 
maximum  cleansing  effect,  while  higher  rates  will  con- 


sume more  water  and  will  not  clean  the  bed  any  faster 
or  better.  The  higher  rates  may  serve  in  some  cases  to 
carry  into  the  gutters  some  dirt  that  otherwise  would 
settle  back  on  the  surface  after  washing,  but  the  ex- 
pulsion of  this  dirt  should  be  provided  for  by  restricting 
the  area  between  gutters  in  order  to  increase  the  veloc- 
ity above  the  agitated  sand. 

Part  the  Gravel  Plays 
To  produce  a  uniform  wash  the  water  required  must 
he  delivered  to  every  unit  of  area  at  the  bottom  of  the 
filter  in  equivalent  quantities  and  above  the  bottom 
there  must  be  sufficient  baffling  to  destroy  all  eddies  and 
a  uniform  resistance  throughout  the  entire  area  must 
be  exerted  on  the  rising  w-ater  to  distribute  it  evenly 
at  the  point  where  it  enters  the  main  filtering  material. 
Furthermore,  the  filtering  material  must  be  supported 
in  such  a  way  that  it  will  not  penetrate  the  supporting 
and  distributing  portion  of  the  bed.  Gravel  support  for 
rand  has  become  almost  universal,  but  there  is  a  wide 
variation  in  the  sizes,  number  of  grades  and  depths  used. 
The  selection  of  gravel  should  depend  upon  the  spacing 
and  size  of  the  unit  wash-water  inlets  which  also  deter- 
mine the  velocity  of  the  entering  stream.  If  the  inlets 
re  large  and  far  apart  the  gravel  surrounding  them 
hould  be  large  to  avoid  clogging  the  inlets  and  to  allow 
distribution  of  the  wash  water  over  the  areas  between 
them.  The  final  layer  of  gravel  should  not  be  lifted  by 
the  maximum  rate  of  wash  water,  unless  the  lower 
grades  are  sufficient  to  maintain  the  uniform  rate  of 
wash.  Now  the  first  grade  of  gravel  allows  the  distri- 
bution of  the  wash  water  through  the  voids  over  the 
entire  filter  area  and  begins  the  bafflng  action  on  the 
eddies  created  by  the  relatively  high  velocities  of  en- 
trance. The  superimposed  layers  of  smaller  gravel 
must  introduce  sufficient  resistance  to  complete  the 
destruction  of  eddies  and  to  cause  a  uniform  upward 
entrance  velocity,  or  at  the  entrance  to  the  final  gravel 
if  the  wash  rate  is  high  enough  to  suspend  it.  This 
effect  can  be  accomplished  only  by  the  most  careful 
grading  of  the  gravel  at  the  time  of  construction.  Each 
layer  must  be  of  uniform  material  and  thickness  and 
absolutely  level  so  that  the  resistance  to  the  rising  wash 
water  will  be  the  same  in  every  part  of  the  bed. 

Uniformity  Essential 

When  the  bed  settles  after  wa.sh  is  turned  off,  there 
exists  a  uniformly  separated  mass  of  sand  with  particles 
of  equai  size  lying  in  the  same  horizontal  planes,  the 
finest  at  the  top  and  the  coarsest  at  the  bottom.  The 
surface  of  the  bed  is  absolutely  level  and  is  uniform 
as  to  color  and  size  of  sand.  If  the  wash  were  not  uni- 
form, the  surface  of  the  bed  after  washing  would  not  be 
level,  and  there  would  be  apparent  dark  spots  where 
coarser  sand  was  exposed  to  view.  These  spots  would 
mark  the  places  where  the  upward  velocity  of  wash 
water  was  greater  than  at  the  other  portions  of  the  bed. 
With  the  uniformly  graded  and  clean  ben  there  will  be 
a  uniform  resistance  offered  to  filtration,  and  the  water 
will  pass  through  all  parts  of  the  bed  at  the  same  rate; 
but  in  lieds  where  shafts  of  coarse  sand  have  been  intro- 
duced by  an  uneven  wa.sh,  the  water  will  pass  through 
these  shafts  directly  to  the  gravel  and  underdrains  at 
a  relatively  high  velocity.  Restricting  the  size  of  open- 
ings in  the  underdrains  to  control  erjual  filtration  will 
have  little  effect,  as  water  piercing  the  sand  bed  in  spots 
at  high  velocities  can  pass  laterally  through  the  large 
voids  in  the  gravel  and  enter  several  openings  in  the 
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underdrains.  This  fact  leads  to  special  constructions 
of  filter  bottoms  to  limit  lateral  flow,  such  as  parallel 
or  intersecting  ridges  or  plate  baffles.  These  cannot  be 
entirely  effective  in  stopping  lateral  flow  during  filtra- 
tion unless  they  project  to  the  surface  of  the  bed. 

The  largest  proportion  of  the  head  lost  is  in  passing 
through  the  dirty  surface  layers,  and,  if  there  is  oppor- 
tunity for  rapid  passage  in  spots,  lateral  flow  can  take 
place  in  the  relatively  coarse  lower  portions  of  the  sand 
(althcugh  to  a  less  degree  than  in  the  gravel).  There- 
fore, the  most  effective  way  to  insure  uniform  filtration 
is  to  construct  the  bed  so  that  it  can  be  uniformly 
washed  at  a  high  rate  to  suspend  and  clean  the  sand 
and  leave  it  uniformly  graded.  In  this  case,  the  strainer 
system  should  be  designed  properly  to  distribute  the 
wash  water  without  introducing  too  much  disturbance 
at  entrance  and  the  gravel  should  be  deep  enough  to 
destroy  all  eddies. 

Perforated-Pipe  Factors 

The  perforated-pipe  underdrain  system  above  a  plain 
floor  with  the  perforations  on  the  under  side  of  the  pipes 
is  becoming  very  common.  The  even  distribution  of 
wash  water  over  the  bottom  is  obtained  by  restricting 
the  size  of  the  perforations  to  cause  a  relatively  large 
loss  of  head  at  these  points  of  entrance.  The  main  force 
of  the  jets  hits  the  floor  and  is  broken.  The  water 
spreads  out  through  the  voids  of  the  large  gravel  sur- 
rounding them  and  the  superimposed  uniform  layers  of 
finer  gravel  introduce  the  resistance  necessary  to  dis- 
tribute the  rising  wash  water  evenly  over  the  entire 
area  of  the  bed.  This  seems  to  be  the  simplest  way 
of  producing  the  desired  results,  but  certain  special 
bottoms  and  upward  or  lateral  discharge  strainers  have 
been  successful,  although  requiring  deeper  layers  of 
gravel,  screens  or  other  devices  to  break  up  and  dis- 
tribute the  entering  jets  before  they  reach  the  sand. 
The  question  as  to  which  of  many  successful  designs 
should  be  adopted  for  a  given  case  should  be  decided  on 
the  basis  of  comparative  costs.  It  is  difficult  to  find  a 
strainer  system  less  expensive  than  the  perforated-pipe 
design  and  this  has  led  to  its  use  on  a  large  scale. 

Perforated-pipe  underdrain  systems  which  lie  within 
the  following  limits  of  design  have  been  successful. 
Throats  from  6  to  12  in.  apart,  all  pointed  downward. 
Loss  of  head  of  wash  water  through  throats,  from  6  to 
10  ft.  Area  of  main  drains  twice  the  area  of  all  the 
throats  supplied  by  them  and  area  of  lateral  piping 
from  2i  to  3  times  the  area  of  all  the  throats  supplied 
by  them.  Gravel  in  the  first  layer  should  be  about  4  in. 
thick.  It  is  absolutely  necessary  that  each  layer  of 
gravel  should  be  composed  of  uniform  material,  should 
be  the  same  depth  over  the  entire  area  of  the  filter  and 
should  be  perfectly  level.  Failure  to  secure  the  utmost 
care  in  placing  the  gravel  means  failure  in  the  opera- 
tion of  the  filter.  Too  much  importance  cannot  be  given 
to  this  fact.  The  total  depth  of  the  gravel  bed  may  be 
from  16  to  24  in.,  depending  upon  the  throat  velocity 
selected.  These  depths  might  be  reduced,  but  it  is  better 
to  allow  a  fair  margin  of  safety  to  overcome  irregular- 
ities in  construction.  The  most  effective  wash-water 
rate  for  ordinary  mechanical  filter  sand  is  between  I4 
and  2  cu.ft.  per  minute  per  sq.ft.  of  filter  area. 

A  great  many  experiments  have  been  made  on  dif- 
fernt  types  of  underdrains  and  supports  for  the  filter 
bed,  and  they  have  been  most  useful  in  directing  suc- 
cessful designs  for  large  filtration  plants.     Still  more 


experiments,  with  wide  publieitj'  given  to  the  results, 
are  desirable,  but  it  must  be  borne  in  mind  that  it  is 
difficult,  if  not  impossible,  to  secure  the  same  perfection 
in  the  construction  of  a  large  plant  that  it  is  in  the 
construction  of  a  small  experimental  unit.  Further- 
more, there  are  conditions  existing  in  a  large  filter  bed 
that  are  not  duplicated  in  a  small  bed.  Therefore,  it  is 
reasonable  to  give  greater  weight  to  designs  that  have 
been  in  successful  operation  on  a  large  scale  for  a  num- 
ber of  years  than  to  the  results  of  a  relatively  short 
period  of  operation  of  an  experimental  plant.  There 
is  still  a  great  deal  to  be  learned  about  mechanical  filter 
construction  and  operation,  and  nothing  can  be  more 
valuable  to  the  designers  than  a  knowledge  of  the  experi- 
ences of  the  operators  of  mechanical  filters  throughout 
the  country. 


Physician  and  Engineer  Needed  to  Control 
Yellow  Fever 

By  C.  G.  Wigley 

With   Clyde  Pott.s,  Civil  and  Sanitary  Engineer,  New  York  City 

THE  final  report  on  Yellow  Fever  Control  in  Ecuador, 
by  M.  E.  Conner,  M.D.,  Field  Director  International 
Health  Board,  contains  the  following  paragraphs  that 
should  be  of  interest  to  engineers  engaged  in  water- 
supply  engineering  in  tropical  or  semi-tropical  areas: 

As  a  result  of  the  yellow  fever  work  in  Ecuador,  it  was 
possible  to  arrive  at  certain  well-defined  conclusions.  With 
the  idea  that  they  may  be  of  more  than  general  interest, 
they  are  here  set  down: 

The  only  endemic  center  of  yellow  fever  in  Ecuador  was 
in  the  city  of  Guayaquil. 

The  principal  factor  in  the  eradication  of  yellow  fever 
at  Guayaquil  was  the  mosquito-proofing  of  fresh-water  con- 
tainers, especially  tanks. 

When  tanks  are  used  in  homes  for  storing  fresh  water, 
they  will  be  the  preferred  breeding  places  of  the  stegomyia 
mosquito. 

Fish  as  mosquito-larvas  consumers  produce  excellent  re- 
sults in  barrels  and  similar  containers,  and  are  an  econom- 
ical means  of  mosquito-proofing  this  class  of  fresh-water 
receptacle.  Fish  are  not  recommended  for  use  in  tanks, 
because  the  latter  are  placed  high  up  to  gain  head  pressure, 
and  it  would  be  necessary  for  the  inspector  to  use  a  ladder 
whenever  he  inspected  the  tank  to  be  sure  that  the  fish 
were  still  alive.  The  necessity  of  all  this  extra  labor  is 
eliminated  by  covering  and  "sealing"  the  tank.  Again, 
when  the  water  is  low  in  the  tank  there  might  not  be  enough 
to  keep  the  fish  alive. 

Yellow  fever  has  been  eradicated  from  Ecuador,  and  if 
it  should  ever  again  become  endemic  it  would  be  because 
it 'was  introduced  from  a  focus  outside  of  the  country. 

It  would  seem  that  this  is  an  additional  field  for 
co-operation  between  the  physician  and  engineer  for  the 
greater  welfare  of  the  human  race.  Success  in  eliminat- 
ing t>'phoid  fever  and  cholera  has  been  due  to  the  efforts 
of  physicians  and  engineers  operating  more  or  less 
separately.  In  work  relating  to  the  control  of  malaria 
and  bubonic  plague  they  now  work  together  more 
effectively. 

The  conclusions  given  in  the  quotation  lead  one  to 
believe  that  cities  in  Ecuador  need  the  services  of  sani- 
tary engineers.  In  a  country  having  some  50  in.  of  rain- 
fall per  annum  it  would  not  seem  an  impossible  task  to 
provide  for  a  city  of  60,000  or  more  inhabitants,  a  water- 
supply  system  in  which  the  objectionable  storage  tanks 
would  be  eliminated.  It  is  believed  that  by  utilizing  the 
machinery  and  equipment  now  available  such  a  system 
could  be  readily  devised. 
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Water  Content  Affects  Wear  of 
Concrete  Test  Pieces 

By  Dan  Patch 

Aserthaw  Construction  Co.,  Boston,  Mass. 

IN  STUDYING  the  latest  inspection  report  of  the  be- 
havior of  the  test  pieces  placed  by  the  Aberthaw 
Construction  Co.  in  Boston  harbor  in  1909,  the  effect 
of  water  content  in  concrete  has  seemed  to  be  impor- 
tant.   The  accompanying  diagram  has  been  prepared  to 


it  does  not  lend  itself  entirely  to  making  such  a  study, 
but  judging  from  the  excellent  condition  of  pile  No.  3 
of  1:1:2  mix,  the  percentage  of  water  to  be  used  for  a 
rich  mix  may  well  be  considerably  higher  than  for  a 
lean  mix. 

An  interesting  comparison  is  made  by  plotting 
through  these  photographs  the  typical  curves  for  com- 
pressive strength  and  the  reciprocal  of  the  abrasive 
wear,  obtained  from  data  in  Bulletin  No.  2  of  the  Struc- 
tural Materials  Research  Laboratory,  Lewis  Institute, 
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Percentoge  of  Iftfater  b^  Weight  Based  on  Weight  of  Dry  Ingredients 
10-YEAR  OLD  SEA  WATEK  TEST  PIECES  ARRANGED  ACCORDING  TO  PERCENTAGE  OF  WATER  IN  CONCRETE 


illustrate  the  results  observed;  it  .should  be  read  in 
connection  with  the  more  complete  data  on  the  tests 
published  in  Engineering  Nexvu-Record,  Jan.  20,  1921, 
p.  121.  The  photographs  of  the  test  pieces  as  taken 
from  the  water  in  1920  are  re-arranged  on  this  diagram 
in  such  a  way  that  the  engineering  les.sons  may  be  best 
seen.  From  the  data  of  the  mixture.s  u.sud  in  making 
the  test  piles,  each  has  been  reduced  to  an  equivalent 
percentage  of  water  based  on  dry  aggregate.  The  pho- 
tographs have  then  been  arranged  by  mixes  on  a  scale 
of  water  percentages.  By  this  arrangement  it  will  be 
seen  that  there  i.s  much  more  variation  in  any  one  mix, 
due  to  varying  the  quantity  of  water  used  for  the  mix- 
ture, than  there  is  between  the  mixes  at  the  proper 
percentage  of  water. 

It  is  evident  from  the  photographs  that  in  these  te.sts 
the  best  percentage  of  water  for  a  mix  to  resist  the 
action  of  the  tidal  water  is  from  9  to  10.  As  the  test 
wa.s  not  made  with  an  intent  to  study  the  effect  of  the 
variation  in  quantity  of  water  used  in  mixing  concrete, 


Chicago,  the  tests  being  made  at  an  age  of  four  months. 
Considering  the  age  of  the  specimens  photographed, 
there  is  a  remarkable  agreement  between  the  location  on 
the  water  .scale  of  the  maximum  resistance  to  wear  and 
the  best  specimens  of  piles. 


Court  Decides  That  City  in  Washington  May  Take 
Water  From  Oregon 

The  Supreme  Court  of  the  State  of  Washington  has 
recently  decided  that  the  city  of  Walla  Walla  may  legally 
acquire  property  for  water-supply  puriwses  in  the 
Wenaha  national  forest  in  the  State  of  Oregon.  The 
court  was  divided  5  to  4  and  the  decision  supiwrted  a 
decision  of  the  lower  court.  It  appears  that  on  Fel).  23. 
1909,  the  Oregon  Legi.slature  passed  an  act  authorizing 
cities  in  Washington  to  acquire  property  for  public  use 
within  the  State  of  Washington,  and  that  on  Feb.  26, 
following,  a  reciprocal  measure  was  passed  by  the 
Wa.shington  Legislature. 
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Trailers  in  Municipal  Service 


How  They  Are  Used  for  Garbage  and  Ash  Disposal  and  Street  Repair  Work  —  Their  Possibilities  for 

Snow  Removal  Not  Yet  Fully  Developed 

By  Harry  Wilkin  Perry 


TRAILERS  first  came  into  use  by  cities  years  ago 
when  fire  departments  began  motorizing  their 
equipment.  The  old  horse-drawn  fire  engines,  ladder 
trucks  and  standpipes  became  motor  trailers  when  first 
electric  and  then  gasoline  tractors  were  substituted  for 
the  horses.  Some  years  ago  the  street  cleaning  depart- 
men  of  the  City  of  New  York  put  into  service  several 
huge,  specially  built  semi-trailers  for  collecting  street 
sweepings.     Thea»  are  drawn  by  electric  and  gasoline 


of  trailer  equipment,  and  Savannah,  Philadelphia  and  a 
number  of  other  cities  are  experimenting  with  the  use 
of  trailers  in  garbage  and  ash  removal.  Newark, 
Hoboken,  Jersey  City  and  Passaic  in  New  Jersey  are 
investigating. 

Method  of  Operation — Briefly,  the  method  of  opera- 
tion with  trailers  is  as  follows:  Single  trailers,  drawn 
by  teams  and  accompanied  by  one  driver  and  one  helper 
each,  are  assigned  to  designated  zones  in  the  city,  where 
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,i:i'Tjiix  TRAn.i:i:s  at  mkmphis  towed  by  truck  tt>  ixcixerator 


tractors  of  the  short-wheelbase  truck  type.  The  trailers 
have  long,  low  frames  arranged  to  receive  10  or  12 
rectangular  steel  receptacles  in  two  longitudinal  rows. 
These  are  easily  fil'=!d  from  the  sides  of  the  trailers  and 
when  the  outfit  arrives  at  the  dock  the  receptacles  are 
picked  up  one  by  one  by  a  crane  and  the  contents 
emptied  into  a  barge  in  the  river  to  be  towed  to  sea  and 
dumped.  Although  the  city  has  completely  motorized  its 
fire  department  in  tlie  last  10  years  there  has  been  no 
further  development  of  or  improvement  in  the  street 
cleaning  system  of  the  metropolis.  The  city  recently 
purchased  about  250  motor  trucks  and  tractors  for  snow 
removal  and  other  work,  but  no  trailers  were  included 
in  the  contract  let. 

Cities  Using  Trailer  Systems — Meanwhile  a  dozen 
or  more  smaller  cities  have  outdistanced  the  leading 
cities  of  the  country  in  the  matter  of  garbage  and  ash 
removal.  For  more  than  a  year  the  city  of  Utica,  N.  Y., 
has  used  motor-trailer  equipment  in  this  work  with 
results  that  are  highly  satisfactory.  The  Utica  system 
was  described  and  illustrated  in  Engineering  Neivs- 
Record  Oct.  30-Nov.  6,  1919,  p.  810.  Other  cities  that 
have  adopted  the  trailer  system  are  Indianapolis,  with 
an  equipment  of  25  trailers;  Bridgeport,  Conn.,  with  16; 
Syracuse,  with  40;  Dallas,  Tex.,  with  30;  Memphis, 
Tenn.,  with  a  fleet;  Norfolk,  Va.,  Cleveland  and  Akron, 
Ohio ;  Detroit  and  Highland  Park,  Mich. ;  Gary,  Ind., 
and  Kenosha,  Wis. 

Buffalo  recently  awarded  a  contract  for  the  purchase 


they  make  collections,  from  house  to  house.  From  1*  to 
21  hr.  is  required  to  collect  a  full  load  of  4  to  5  cu.yd. 
The  trailers  are  then  driven  to  a  central  point  in  each 
zone,  where  they  meet  a  motor  truck  drawing  three  or 
four  empty  trailers.  These  are  disconnected  and  the 
truck  couples  up  to  a  train  of  three  or  four  loaded 
trailers,  the  operation  taking  10  to  15  min.  The  team^ 
are  hitched  to  the  empty  trailers  and  proceed  with 
collection,  while  the  trucks  haul  the  loaded  trains  to  the 
municipal  incinerator  plant,  as  in  Memphis,  to  the  city 
dump,  as  in  Bridgeport,  or  to  a  pig  farm  outside  the 
city,  as  in  Utica. 

Thus  the  highest  efficiency  is  attained,  as  the  tracks 
are  used  for  long  hauls  with  loads  of  12  to  20  cu.yd.  at 
a  speed  of  8  to  10  mi.  an  hour,  and  the  horses  are  used 
for  the  slower  work  of  collecting  and  the  shorter  daily 
mileage.  All  waiting  time  of  the  truck,  with  its  rela- 
tively high  fixed  and  operating  charges,  is  avoided. 
Rehandling  of  the  material  is  also  avoided  by  use  of  the 
trailers  for  both  collection  and  disposal.  Fixed  and 
operating  charges  for  the  trailers  are  but  a  fraction  of 
those  for  the  trucks,  so  that  their  use  in  collection  work 
is  little,  if  any,  more  expensive  than  collection  with 
wagons.  The  higher  interest  on  investment  as  com- 
pared with  wagons  is  offset  by  tlie  greater  ease  and 
speed  of  loading,  due  to  the  5-ft.  level  of  the  body  sides 
and  to  their  greater  load  capacity. 

The  following  is  a  record  of  results  obtained  in  Utica 
with    this    system:      In    eight   months,    from    April   to 
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November,  1919,  collections  were  increased  from  three  a 
month  under  the  old  horse  and  wagon  system  to  two  a 
week;  complaints  of  non-collection  received  deci-eased 
from  1,350  under  the  old  system  to  158  for  the  corres- 
ponding period  in  1918;  length  of  haul  increased  from 
1.6  to  4  mi.;  tons  of  garbage  collected  increased  from 
5,000  to  6,283;  and  average  cost  per  ton-mile  decreased 
from  $2.36  under  the  old  .system  to  $1.26  under  the 
new.  In  the  eight  months  the  trucks  covered  11,000  mi., 
or  a  little  more  than  50  mi.  a  day.  The  route  to  the 
pig  farm  was  over  an  unimproved  country  road,  with 
grades  of  7  to  8  per  cent  in  places,  but  little  trouble  has 
been  e.xperienced  at  any  time  in  pulling  the  trains  of 
loaded  trailers. 

Hobokeii's  Refuse  Disposal  Problem — Hoboken,  N.  J., 
is  trying  to  find  the  best  solution  to  its  refuse  disposal 
problem  and  is  investigating  various  methods.  At 
present  the  work  is  done  under  the  contract  plan  with 
twelve  2-horse,  2-yd.,  bottom-dump  wagons.  The  dumps 
are  on  vacant  lots  in  the  center  of  the  city.  These  city 
dumps  can  no  longer  be  tolerated,  as  the  city  permits 


Ml'LES  HAUL  TR.\ILERS  FOR  HOUSE  CuL!! 
OF  GARB.\GE  AT  .MEMPHIS 
Loaded  trailers  are  made  up  into  trains  and  hauled  to 
ineinerator  by  motor  truck. 

indiscriminate  mixing  of  garbage,  ashes  and  papers  and 
the  refuse  piles  are  offensive,  particularly  in  hot 
weather. 

The  authorities  have  considered  disposal  by  trolley,  by 
railroad,  by  barges  towed  from  the  waterfront  out  to 
sea,  by  incinerator  plant  and  by  truck  and  trailer.  The 
last-named  method  seems  to  be  most  feasible  and 
economical.  An  incinerator  plant  would  co.st  many 
thousands  of  dollars  to  build  and  would  be  objectionable, 
not  only  to  the  citizens  of  Hoboken  but  to  adjoining 
communities.  Removal  by  trolley  would  require  estab- 
lishment of  a  city  loading  place,  with  sidetracks  and 
ramps  for  wagons  or  trucks.  All  dockage  space  on  the 
waterfront  is  owned  or  under  lease  by  private  interests, 
thus  preventing  use  of  the  barge  plan.  The  city  is 
hedged  in  on  the  north  and  south  by  Weehawken  and 
Jersey  City,  and  on  the  west  by  the  high  Palisades, 
crowned  with  the  town  of  Union  Hill.  The  nearest 
available  dumping  ground  is  the  Hackensack  meadows, 
at  Secaucus,  a  haul  of  3  or  4  mi.  Hoboken  ha-s  a  popula- 
tion of  about  70,000  concentrated  in  an  area  of  li  sq.mi. 
It  has  about  48  mi.  of  streets  and  collections  are  made 
six  days  in  the  week.  The  maximum  amount  of  material 
to  be  hauled  per  day  is  480  cu.yd. 

If  the  twelve  horse-drawn  wagons  now  in  u.se  haul 
this  amount  of  material  daily  it  means  an  average  of 
40  yd.  each — twenty  trips  with  2-yd.  loads  to  the  dump 
in  the  center  of  the  city.  If  trailers  are  substituted 
they  should  haul  an  equal  yardage  to  the  center  of  the 
'  ily.  but  the  6-  or  8-mi.  round  trip  to  tlie  Secaucus  dump 
would  consume  an  hour.     It  is,  therefore,  likely  that 


UNLOADING  AT  MEMPHIS  INCINER.XTOR 

an  equipment  of  fifteen  to  twenty  trailers  and  three 
to  five  tractors  would  be  needed.  This  would  involve  an 
expenditure  of  $50,000  tc  $75,000. 

State  Law  an  Obstacle — One  difficulty  that  stands  in 
the  way  of  adoption  of  the  trailer  system  at  present  is 
a  provision  in  the  state  motor-vehicle  laws  of  New 
.Jersey  which  prohibits  the  towing  of  more  than  one 
trailer  by  a  motor  truck  or  tractor.  The  Commissioner 
of  Motor  Vehicles  holds  that  he  has  no  authority  under 
the  law  to  make  an  exception  of  equipment  owned  and 
operated  by  cities.  Cost  of  garbage  and  a.sh  collection 
with  horses  and  wagons  has  increased  to  such  an  extent, 
however,  and  the  necessity  of  disposing  of  refuse  at 
considerable  distances  outside  of  incorporated  cities  is 
.so  urgent  that  it  is  probable  pressure  will  be  brought  on 
the  state  legislature  to  amend  the  law  so  as  to  permit 
two  or  three  trailers  to  be  operated  in  a  train. 

Trailers  on  Winnipeg  Road  Work — An  interesting 
example  of  municipal  use  of  trailers  in  road  con.struc- 
tion  work  is  furnished  by  Winnipeg,  Canada.  The 
Greater  Winnipeg  Water  District,  which  supplies  water 
to  the  city  and  surrounding  communities,  has  developed 
gravel  pits  along  the  aqueduct  for  city  road  building. 
The  material  is  brought  into  the  city  by  rail  and  dis- 
charged into  bins,  erected  by  the  water  district.  From 
these  bins  it  is  distributed  to  the  road  jobs  by  six  31- 
ton  trucks  and  six  4-ton  trailers  equipped  with  steel 
side-dump  bodies.  The  gravel  trailers,  however,  do  not 
have  drop  frames,  as  loading  does  not  have  to  be  done 
over  the  sides  by  men,  but  is  by  gravity  from  chutes. 

The  average   round-trip  haul   is  8   mi.,   mostly   over 
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paved  streets.  During  last  August  all  of  the  trucks  and 
trailers  operated  an  average  of  18  hr.  a  day  every  day 
in  the  month.  The  total  yardage  hauled  was  11,700, 
or  an  average  of  450  yd.  a  day,  half  of  which  was  carrie  1 
on  the  trucks.  A  record  of  operating  costs  shows  an 
average  of  17i  cents  per  cubic  yard  per  mile.  With 
reference  to  the  performance  of  the  equipment  the 
Greater  Winnipeg  Water  Commission  says: 

"The  trucks  when  hauling  trailers  make  about  75  per 
cent  as  many  trips  as  they  make  without  trailers.  This 
is  due  to  loss  of  time  in  turning  around  on  streets  that 
are  torn  up  for  paving.  Otherwise  there  would  be  no 
loss  of  time.  Gas  consumption  is  about  the  same.  Six 
yards  are  hauled  per  trip  with  truck  and  trailer  and 
only  three  yards  per  trip  when  trailer  is  not  used." 

Street  Repair  Work — City  street  departments  and 
county  highway  commissions  use  trailers  of  various 
types  for  street  and  highway  construction  and  main- 
tenance. The  four-wheel,  dump-body  type  is  most  used 
for  repair  work.  The  end-dump  body  is  perhaps  most 
common,  as  it  is  convenient  for  dumping  and  spreading 
material  on  spots  to  be  resurfaced.  Where  counties  have 
much  new  road  construction  and  operate  their  own 
equipment  the  work  can  be  done  most  economically  with 
trains  of  slow-speed  bottom-dump  trailers  drawn  by 
tractors.  Half  a  dozen  such  trailers,  carrying  25  to  30 
tons,  are  often  hauled  by  the  tractor  on  each  trip. 

Snotv  Removal — City-owned  trailers  operated  by  the 
public-works  or  street  departments  are  used  for  various 
other  purposes  than  ash  and  garbage  removal.  Fre- 
quently they  haul  coal  or  other  supplies  for  hospitals, 
schools  and  other  public  buildings,  bridge  materials  or 
snow.  Snow  removal  work  offers  a  field  of  great  utility. 
During  storms  motor  trucks  are  needed  for  plowing 
the  snow  and  their  time  is  largely  wasted  in  hauling  the 
snow  away  to  be  dumped.  As  the  snow  is  light  one 
truck  could  ordinarily  haul  one  or  perhaps  two  trailer 
loads  in  addition  to  its  own  load,  thus  saving  much  time. 

Eventually  some  engineer  will  probably  devise  a  plan 
whereby  motor  snow  plows  will  raise  the  snow  from  the 
street  as  they  proceed  and  deposit  it  directly  into  trailers 
towed  behind  or  hauled  alongside  by  another  truck,- 
thereby  avoiding  leaving  piles  at  the  sides  or  center  of 
the  street  to  be  shoveled  later  by  hand  into  wagons, 
trucks  or  trailers.  This  will  not  only  save  the  expense 
of  hand  shoveling  but  will  leave  the  street  entirely  clear 
for  traffic  immediately  after  the  plows  have  passed. 
Piles  of  snow  will  not  be  allowed  to  stand  and  freeze 
over  night,  often  causing  great  traffic  confusion  and 
remaining  sometimes  for  a  week  or  more,  as  not  infre- 
quently happens  under  present  inefficient  methods. 

[One  machine  of  the  general  type  referred  to  in  the 
foregoing  paragraph  was  described  in  Engineering 
News-Record  Jan.  27,  p.  176. — Editor.  1 


Wood-Block  Paving  in  St.  Louis 

By  John  Stanley  Crandell 


THE  present  specifications  for  wood-block  pavements 
of  the  American  Wood  Preservers  Association  are 
the  result  of  fifteen  years'  experience  in  the  industry 
covering  all  parts  of  the  country.  They  represent  the 
best  practice  for  average  conditions.  When  some  extra- 
ordinary condition  arises  modifications  may  be  in  order, 
but  the  utmo'st  care  must  be  used  and  the  best  expert 
opinion  obtained  before  any  substitutes  are  tried. 

Two  important  papers  appeared  during  1920  in 
Engineering  Neivs-Record,  Apr.  22,  p.  714,  and  Oct.  7, 
p.  686,  by  W.  W.  Horner,  chief  engineer,  Sewers  and 
Paving,  St.  Louis,  Mo.,  describing  in  detail  the  trouble 
that  has  been  experienced  in  that  city  with  wood-block 
pavements  and  how  these  troubles  have  been  overcome. 
The  troubles  have  been  somewhat  unusual,  while  the 
methods  used  to  overcome  them  were  unique  and  in- 
genious. The  deductions  that  may  be  drawn  from  his 
two  papers,  and  from  the  address  of  Dr.  Hermann  von 
Schrenk,  given  at  the  A.  &.  M.  I.  convention  held  in  St. 
Louis,  are  apt  to  be  misleading,  and,  if  acted  on  without 
taking  into  account  all  the  circumstances,  might  result 
in  serious  mistakes. 

Methods  of  Treatment 

The  latest  article  by  Mr.  Horner  makes  it  appear 
that  green  lumber,  cut  into  blocks,  treated  with  creo- 
sote oil  and  laid,  will  inevitably  shrink,  and  that 
therefore  only  thoroughly  seasoned  lumber  should  be 
used.  Dr.  von  Schrenk  argued  for  seasoned  lumber, 
and  showed  pictures  of  green  lumber  in  which  the  sap- 
wood  had  decayed.  He  said  that  green  blocks  might 
not  get  good  penetration,  and  therefore  might  rot,  so 
that  this  was  an  additional  argument  for  the  use  of 
seasoned  lumber. 

From  Mr.  Horner's  article  and  from  Dr.  von  Schrenk's 
talk  the  conclusion  would  be  drawn  that  the  trouble 
with  wood-block  pavements  is  shrinkage,  instead  of 
expansion.  This  is  contrary  to  the  experience  of  the 
majority   of   those   who   have   studied    the   subject. 

Paving  blocks  are  usually  given  a  "full  cell"  treat- 
ment. This  means  that  a  predetermined  amount  of  oil 
is  forced  into  them.  When  this  amount  is  injected, 
the  treatment  stops,  irrespective  of  whether  or  not  the 
blocks  are  uniformly  treated.  The  amount  of  oil  that 
has  been  recommended  until  recently  has  been  16  lb. 
per  cu.ft.  The  tendency  now  is  to  reduce  this  amount 
to  12  to  14  lb.  It  must  be  kept  in  mind  that  Southern 
pine  will,  in  paving-block  form,  take  a  treatment  up  to 
28  lb.  Well-seasoned  sapwood  has  far  less  resistance  to 
penetration  of  oil  than  heartwood.  Therefore,  if  sea- 
soned blocks  are  treated,  and  the  pressure  is  discon- 
tinued when  14  lb.  of  oil  have  been  forced  into  the  wood, 
it  is  inevitable  that  the  sapwood  must  absorb  most  of 
the  oil,  leaving  the  heartwood  untreated.  The  heart- 
wood  is  therefore  not  impregnated,  and  will  be  subject 
to  early  decay.  Hence  it  is  dangerous  to  specify  a 
seasoned  block,  unless  a  change  is  made  in  the  specifica- 
tion for  treatment. 

By  using  the  "empty  cell"  specification,  seasoned  lum- 
ber may  be  used  satisfactorily.  This  means  that  the 
blocks  are  treated  with  creosote  oil  under  pressure  to 
refusal,  when  a  vacuum  is  drawTi,  which  removes  the 
excess    oil    from   the   cells.     Yet    the   oil    will   be    well 
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distributed  through  the  blocks,  help  waterproof  them 
and  prevent  decay. 

It  is  not  possible  to  waterproof  paving  blocks  thor- 
oughly with  any  known  treatment  of  creosote  oil. 
Hence,  if  the  blocks  are  thoroughly  seasoned,  and  there- 
fore contracted,  even  though  they  get  a  modified  treat- 
ment by  the  empty-cell  method,  they  will  expand  in  the 
presence  of  water.  If,  then,  they  are  laid  close  together 
and  jacked  up,  as  shown  in  Mr.  Horner's  illustrations, 
and  water  flows  over  them,  they  will  certainly  swell, 
and  eventually  the  pavement  will  blow  up.  This  may 
not  happen  the  first  year,  when  the  presence  of  oil  may 
keep  out  some  of  the  water,  but  later,  when  the  oil 
has  evaporated  to  some  extent,  there  is  sure  to  be 
trouble. 

Another  result  of  jacking  up  the  blocks  so  closely 
is  that  no  filler  can  get  into  the  joints,  but  water 
can  and  will.  Dr.  Felix  Kleeburg  made  some  interest- 
ing experiments  three  years  ago — which  I  was  fortunate 
to  see — in  which  he  showed  that  with  blocks  laid  hand 
tight,  no  attempt  being  made  to  force  them  together, 
pitch  filler  penetrated  the  joints  scarcely  an  inch,  and 
asphalt  filler  much  less.  It  was  after  watching  his 
experiments  that  I  conceived  the  idea  of  the  cardboard 
spacer  for  wood-block  pavements  which  assured  the 
filling  of  the  joint?  (See  Engineering  News-Recnrd, 
Sept.  4,  1919,  p.  163.)  If  the  filler  does  not  prevent 
the  entrance  of  water  into  the  joints,  then,  with  a 
seasoned  block  it  may  be  confidently  expected  that  blow- 
ups will  occur,  for  water  will  find  its  way  into  the 
joints  and  will  be  absorbed  by  the  blocks. 

St.  Louis'  experience  has  been  different  from  that  of 
other  cities.  Minneapolis,  Toledo,  Cleveland,  Akron, 
Detroit,  Springfield,  Mass.,  and  Lebanon,  Pa.,  have  laid 
blocks  under  the  pitch-paint-coat  specifications,  and  in 
none  of  them  has  any  trouble  like  St.  Louis'  developed. 

Conclusions 

McPherson  Avenue  is  one  of  the  streets  referred  to 
by  Mr.  Horner.  The  conclusions  to  be  drawn  from 
this  job  are  valueless.  The  blocks  were  delivered, 
stacked,  and  laid  during  a  protracted  hot  spell.  The 
pitch-paint  coat  wa.s  spread  1  in.  thick  over  rough  con- 
crete. In  fact,  an  attempt  was  made  to  level  up  the 
irregularities  of  the  concrete  by  spreading  the  pitch 
thicker  over  the  very  rough  spots.  The  extreme  heat 
prevented  the  pitch-paint  coat  from  hardening.  The 
blocks  were  laid  in  the  soft  pitch,  often  with  wide 
joints,  some  of  them  being  5  in.  wide.  These  wide 
joints  were  filled  with  pitch,  and  an  excess  was  used,  so 
that  it  flowed  under  the  blocks.  Then  more  pitch  was 
.  put  into  the  joint,s  when  they  were  empty.  As  a  result 
'  the  pitch  ran  to  the  gutters  where  it  collected  in  lakes 
and  had  to  be  removed. 

This  job  emphasized  the  necessity  for  securing  an 
even  surface  on  the  concrete  base,  the  application  of 
a  very  thin  pitch-paint  coat  which  should  not  be  used 
to  equalize  irregularities  in  the  surface  of  the  con- 
crete, and  the  use  of  a  pitch-sand  mastic  to  fill  up 
any  such  irregularities  if  they  could  not  otherwise  he 
prevented.  It  also  indicates  that  the  present  specifica- 
tions should  be  modified  to  the  extent  of  calling  for  a 
high  melting  point  pitch  in  Southern  cities  where  the 
paving  work  is  done  during  the  summer.  It  would  be 
well  to  specify  a  melting  point  of  175  deg.  F. 

The  extremely  effective  waterproofing  qualities  of  the 
pitch-paint  coat  method  of  construction   may,  in  some 


cases,  necessitate  a  modification  of  treatment.  But  it 
would  not  be  wise  to  throw  away  the  experience  of 
years  and  substitute  new  specifications  for  the  present 
ones,  simply  because  St.  Louis  has  had  such  a  peculiar 
experience,  due  solely  to  certain  local  conditions  that 
would    obtain    nowhere    else. 

[The  foregoing  comments  by  Mr.  Crandell  were  sub- 
mitted to  Mr.  Horner,  whose  reply  follows. — Editor.] 

I  have  read  with  much  interest  the  letter  of  Mr. 
Crandell  concerning  recent  articles  on  wood-block  pav- 
ing by  myself  and  Dr.  von  Schrenk.  As  noted  by 
Mr.  Crandell,  both  Dr.  von  Schrenk  and  I  arrived  at 
the  conclusion  that  seasoned  lumber  should  be  used  for 
wood-block  paving.  Our  conclusions  came  from  different 
viewTDoints,  however,  Dr.  von  Schrenk  being  interested 
primarily  in  the  treatment  of  the  wood,  while  my  inter- 
est was  in  the  method  of  laying. 

General  Considerations 

I  think  we  will  all  agree  with  Mj-.  Crandell  that  the 
treatment  of  over-dry  timber  will  undoubtedly  result 
in  poor  treatment  of  the  heartwood.  I  should  like  very 
much  to  see  wood  block  treated  by  the  empty-cell 
specification,  and  hope  that  we  may  eventually  come 
to  this  if  the  increased  cost  is  not  too  considerable.  In 
the  question  of  laying,  however,  Mr.  Crandell  has 
apparently  misunderstood  my  impressions.  I  agree 
with  him  that  creosote  oil  does  not  waterproof  paving 
block.  My  point  is,  however,  that  our  paving  methods, 
in  which  the  blocks  are  laid  on  pitch  and  surrounded 
by  pitch,  or  by  asphalt,  do  waterproof  the  block  on 
five  of  its  six  sides.  The  upper  side,  which  is  the 
roadway  surface,  is  more  or  less  sealed  by  the  brooming 
effect  of  traflSc,  and,  in  any  case,  is  not  in  contact  with 
water  for  long  periods.  In  fact,  it  has  been  well  demon- 
strated that  the  absorption  of  water  on  the  upper  sur- 
face of  wood  block  has  never  been  serious,  and  most  of 
our  blow-ups  have  been  occasioned  by  the  absorption  of 
water  in  the  .sand  cushion  under  the  block.  I  think  it  is 
fair,  therefore,  to  say  that,  with  the  present  pitch-paint- 
coat  specifications,  our  pavement — not  the  wood  block, 
but  the  wood-block  pavement — is  reasonably  waterproof, 
and  that  the  absorption  of  water  and  consequent  expan- 
sion will  never  be  .serious.  In  fact,  I  doubt  that  any 
cases  of  expansion  can  be  cited  in  which  this  specifica- 
tion has  been  used.  The  fact  that  the  block  would 
shrink  during  dr>'  weather  has  not  only  been  proven, 
but   is   entirely   logical. 

Mr.  Crandell's  statement  as  to  the  McPherson  Avenue 
job  is  in  error.  The  conditions  he  describes  as  to 
the  pitch-paint-coat  and  width  of  joints,  apply  to  the 
pavement  after  shrinkage  and  not  before.  It  is  true 
that  the  joints  in  this  job  were  not  forced  tight,  that 
lug  block  were  used,  and  that  the  lug.s  were  not  always 
tight  against  adjoining  block,  but  1  doubt  that  there 
were  any  original  joints  which  greatly  exceeded  a  quar- 
ter of  an  inch.  On  the  other  hand,  the  actual  measured 
shrinkage  of  a  single  block  was  as  much  aa  three-eighths 
of   an    inch. 

Mr.  Crandell  has  raised  one  very  good  point,  and 
that  is  the  fact  that  the  filler  cannot  be  gotten  into 
the  joints  after  block  have  been  jacked  tight.  It  is 
unfortunately  true,  however,  as  he  illustrates,  that 
neither  can  the  filler  be  gotten  into  the  joints  when  they 
are  laid  in  the  usual  way,  and  that  some  separator 
such  as  he  has  devLsed  is  of  great  advantage.     Of  all 
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the  combination  of  laying  I  should  like  to  see  the  block 
laid  loosely,  filled,  then  jacked  up  to  take  care  of  ulti- 
mate shrinkage. 

While  the  writer  i.s  not  an  expert  in  paving  pitches, 
and  has  the  greatest  respect  for  Mr.  Crandell's  opinion, 
he  rather  doubts  that  the  recommendation  for  175  deg. 
F.  melting  point  pitch  would  be  satisfactory  on  account 
of  the  cold  winters  in  this  climate.  It  might,  however, 
be  highly  advisable  for  the  south. 

The  writer  has  no  desire  to  disparage  our  wood-block 
pavements,  which  are  undoubtedly  one  of  our  finest 
types,  and  certainly  will  be  continued  to  be  used  wher- 
ever high-class  improvements  are  warranted.  He  has 
intended  his  criticism  to  be  constructive,  and  has  hoped 
that  some  definite  suggestions  for  further  improvement 
on  this  type  of  pavement  might  result  from  discussion. 
He  is  not  at  this  time  prepared  to  offer  any  changes  in 
specifications,  but  would  like  to  see  a  further  study  of 
the  action  of  wood  block  laid  under  the  pitch-paint-coat 
method  in  various  climates,  and  a  scientific  study  made 
of  the  results. 

A  Chinese  Tidal  Power  Plant 

By  J.  R.  West 

Engineer-in-Chief.  Min  River  Conservancy,  Foochow,  China 

THE  Chinese  have  long  been  given  credit  for  many 
inventions,  such  as  the  mariners'  compass,  explo- 
sive powder  and  the  process  of  printing  from  movable 
ype,  but  so  far  as  the  writer  knows  they  have  not  been 
?iven  credit  for  having  utilized  the  energy  of  the  tides. 


1M1LL.SK  WHEEL,  IN  CHINA  DRIVEN  BY  TIDAL,  POWER 

This,  however,  they  are  doing  near  Foochow  and  prob- 
ably also  at  many  other  places  where  the  conditions  are 
favorable.  The  accompanying  picture  shows  a  rice  mill 
operated  by  tidal  power  and  gives  a  fair  idea  of  the 
general  arrangement. 

The  plant  is  located  on  a  small  tidal  creek  which  dis- 
charges during  the  ebb  tide  toward  the  right.  When 
the  tide  starts  to  rise  the  stop  logs  are  removed  and  the 
creek  fills  up  to  the  level  of  high  tide.  The  stop  logs 
are  then  inserted  in  grooves  cut  in  the  stone  piers  and 
hold  up  a  considerable  volume  of  water  as  the  tide  falls. 
When  the  tide  has  fallen  on  the  lower  side  of  the  dam 
to  about  the  level  of  the  lowest  point  of  the  wheel  the 
outlet  gate  is  opened  and  the  water  discharges  through 
a  wooden  flume  and  impinges  against  the  buckets  in  the 
rim  of  the  wheel  which  actually  operates  as  an  impulse 
wheel. 


The  wheel  itself  is  about  18  ft.  in  diameter  and  2i  ft. 
wide.  It  is  made  entirely  of  wood,  formed  around  a 
square  hardwood  shaft.  The  bearings  for  the  shaft 
are  also  of  hardwood  and  are  lubricated  by  water  which 
is  carried  in  a  bamboo  trough  from  a  point  a  little  above 
the  center  of  the  wheel  and  just  a  little  outside  the 
rim  where  the  drip  from  the  rising  wheel  is  collected 
by  another  trough  parallel  with  the  face  of  the  wheel. 

The  wheel  is  set  so  that  the  lowest  point  is  several 
feet  above  the  level  of  low  tide.  This,  of  course,  makes 
the  maximum'  operating  head  less  than  the  tidal  rise, 
but  it  also  makes  it  possible  to  operate  the  plant  for 
several  hours  at  every  low  tide.  In  fact  this  particular 
mill  can  operate  five  or  six  hours  at  each  low  tide  or 
ten  to  twelve  hours  out  of  the  twenty-four.  The  power 
is  used  for  running  a  crude  rice  cleaning  and  polishing 
machine  so  there  is  little  disadvantage  in  its  inter- 
mittence. 

While  the  amount  of  power  developed  is  small,  still 
the  plant  effects  the  application  of  tidal  power  in  a 
useful  way  and  the  entire  construction  shows  mechani- 
cal ingenuity  and  skill  of  high  order. 


Illinois  Sewage  Testing  Station 

EXPERIMENTAL  work  on  the  treatment  of  sewage 
from  Champaign  was  started  in  the  fall  of  1920 
by  the  State  Water  Survey  at  the  University  of  Illinois 
utilizing  the  Dorr-Peck  modification  of  the  activated- 
sludge  process.  The  plant  is  located  west  of  the  old 
septic  tank  built  in  the  nineties  and  later  used  for 
activated-sludge  tests  in  1916. 

The  station  equipment  includes  a  Dorrco  screen,  two 
combined  aerating  and  settling  tanks  of  the  Dorr-Peck 
type,  a  sludge-storage  tank  and  a  steam  boiler.  An 
Oliver  continuous  filter  adapted  from  the  mining  fields 
and  a  Tolhurst  centrifuge  are  being  used  for  sludge- 
dewatering  experiments.  Weirs,  meters  and  manomet- 
ers for  measuring  the  flow  of  air  and  water  are  provided. 

The  screen  is  4  ft.  in  diameter,  8  in.  wide  and  re- 
volves in  a  trapped  chamber  to  which  the  sewage  flows 
by  gravity.  The  flow  is  from  the  outside  into  the  barrel 
of  the  screen,  from  which  the  effluent  is  discharged  at 
one  side.  The  screen  revolves  at  23  r.p.m.,  giving  a 
peripheral  speed  of  325  ft.  per  minute.  The  metal 
drum  consists  of  a  punched  plate  with  perforations  i 
in.  by  in  in.,  the  long  axis  perpendicular  to  the  cir- 
cumference of  the  screen  barrel.  Approximately  50  per 
cent  of  the  screen  barrel  is  submerged  when  treating 
200,000  gal.  of  sewage  per  24  hours.  The  screened 
solids  accumulate  in  the  trapped  chamber  and  are 
scooped  out  once  or  twice  a  day  with  a  perforated 
bucket.    Loss  of  head  through  the  screen  is  about  3  in. 

The  Dorr-Peck  equipment  consists  of  two  round 
wooden  tanks,  each  17  ft.  in  diameter  by  13  ft.  deep. 
The  settling  tray  in  the  second  tank  is  1  ft.  lower 
than  that  in  the  first  tank.  Each  tank  contains  36 
filtros  plates.  The  mechanism  for  moving  sludge  re- 
volves once  in  9  minutes.  With  a  flow  of  100,000  gal. 
per  24  hours,  the  aeration  period  in  the  fii-st  tank  wa-s 
3.2  hours,  settling  18  hours,  aeration  in  second  tank 
2.8  hours,  settling  2.2  hours,  giving  a  total  time  of 
passage  through  both  tanks  of  10  hours  %vith  6 
hours'  aeration.  Less  than  1  cu.ft.  of  air  per  gal.  is  re- 
quired to  treat  Champaign  sewage,  which  is  a  rather 
heavy  domestic  sewage.  The  experiments  are  being  car- 
ried out  under  the  direction  of  Dr.  Arthur  M.  Buswell, 
chief.  State  Water  Survey. 
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Early  Measurements  of  Rainfall 
and  Stream  Flow 

THAT  problems  which  now  occupy  the  attention  of 
engineers  are  in  no  wise  new  is  well  illustrated  by 
the  measurements  of  rainfall  and  stream  flow  of  the 
drainage  basin  of  Seine  River  which  were  made  in  the 
17th  century  by  Perrault  (1628-1703)  and  Mariotte 
(1620-1684),  both  members  of  the  Academy  of  Science 
under  Louis  XIV.  These  measurements  were  made 
chiefly  to  disprove  the  old  and  very  persistent  assump- 
tion that  the  water  which  falls  as  rain  and  snow  is 
entirely  too  insignificant  in  quantity  to  supply  the 
volume  carried  by  rivers,  and  therefore  the  water  of 
springs  and  streams  must  have  some  mysterious  internal 
origin. 

The  following  extracts,  describing  the  work  of  these 
two  pioneers  in  quantitative  hydrologj',  were  translated 
by  the  late  A.  J.  Ellis,  geologist,  U.  S.  Geological  Survey, 
from  a  volume  by  L'Abbe  Paramelle  entitled,  "L'Art  de 
decouvrir  les  sources,"  first  published  in  1856 : 

Perrault  was  the  first  who  made  use  of  the  rain  gage 
to  determine  the  amount  of  meteoric  water  discharged  an- 
nually on  the  earth,  and  he  ^ound  that  the  aiean  quantity 
which  fell  at  Paris  during  the  years  1668,  1669  and  1670 
was  about  19.2  inches. 


that  when  the  water  of  that  river  is  at  its  mean  elevation 
it  is  400  ft.  wide  and  5  ft.  deep.  By  throwing  into  the 
water  a  body  light  enough  to  float,  such  as  a  small  block 
of  cork,  dry  wood,  wax,  etc.,  he  found  after  many  experi- 
ments that  the  body  floated,  and  consequently  the  water 
in  the  river  flowed  at  a  mean  rate  of  100  ft.  per  minute, 
which  makes  6,000  ft.  per  hour.  Multiplying  the  400  ft. 
width  by  5  ft.  depth  one  gets  a  section  of  flowing  water 
of  2,000  ft.,  which  multiplied  by  100  ft.,  which  it  flows 
each  minute,  gives  200,000  cu.ft.  each  minute,  12,000,000 
per  hour,  288,000,000  per  24  hours  and  105,120,000,000  per 
year;  which  is  not,  he  concluded,  a  sixth  part  of  the  water 
which  falls  in  one  year  on  the  lands  which  furnish  the 
water  of  the  Seine  at  Paris.  If  instead  of  15  in.,  which 
were  taken  in  this  calculation,  18  had  been  taken,  there 
would  have  been  obtained  for  each  year  856,980,000,000 
cu.ft.,  which  gives  eight  times  more  water  than  the  river 
carries  at  Paris. 


Fees  for  Structural  Engineers 
in  Illinois 


A  CODE  of  practice  or  ethics  and  a  schedule  of 
minimum  fees  for  professional  work  have  been 
adopted  by  the  Structural  Engineers  Association  of 
Illinois,  the  charges  being  based  upon  a  per-diem  rate, 
a  retainer  fee,  a  percentage  of  cost  of  work  or  the 
actual  engineering  cost  plus  a  fixed  fee.    The  schedule 

Perrault  examined  and  measured  the  basin  of  the  Seine  ^^  ^iven  herewith,  practically  in  full: 
from  its  source  to  Aignay-le-Duc,  in  Burgundv;  this  basm  Per-Diem   Rate— The  mmnnum  charges  for  professional 

is  about  three  leagues  long  and  two  wide,  which  gives  an  services  for   consultations,   studies,   investigations,   reports 

area  of  six  square  leagues,  making  31,245,140  square  toises  ^^<^  for  expert  testimony  and  preparatory  work  incident  to 

[1  square  toise  =  36  square  feet].     Supposing  that  during  'aw  suits,  shall  be  as  follows:    (1)   For  short  engagements, 

one  year  all   the  rain  water  which  falls   on   the  basin  ac-  $100  per  day;   (2)  for  preliminary  studies,  investigations  and 

cumulates  there,  remaining  in  place  and  suffering  no  loss  reports  made  to  determine  whether  the  engineer  can  support 

by  evaporation  or  otherwise,  on  the  last  dav  of  the  vear  the  claims  of  the  client,  as  for  example  prior  to  a  law  suit, 

that   area   would   be   covered   by  a   sheet   of  "water  having  $50  per  day;   (3)  for  submitting  a  report  and  reviewing  the 

a  thickness  of  19.2  in.,  which  would  make  224,899,942  muids  fl^sign  prepared  by  others  for  existing  or   proposed  work, 

of  water   [1  muid   =   8  cu.ft.].     One-sixth  of  this  amount  $100  per  day  for  the  first  week,  $75  per  day  for  the  next 

would  be  suflicient  to  furnish  the  ordinary  flow  of  the  Seine  week  and  $50  for  each  day  thereafter. 

at   Aignav-le-Duc    during   the    whole    year    following,   even  The  above  charges  are  intended  to  cover  professional  ser- 

though,  bv  supposition,  the  basin  should  not  receive  an  ad-  vices  only,  unless  otherwise  previously  agreed.  Any  expense 

ditional  drop  of  water;  for  at  that  place  the  river  has.  in  incurred  m  connection  with  a  specific  engagement,  such  as 

mean  terms,  a  flow  of  about  1,200  in.,  which  gives  99,600  transportation  and  subsistence,  salaries  paid  assistants  en- 

muids  of  water  in  24  hr.  and  36,453,600  in  a  vear;  likewise  Paged   on   the  work,   oflice   and   field   supplies,   and   general 

the  quantity  of  water  contained  in  this  basin,  supposing  it  office  expense,  shall  be  charged  the  client  m  addition  to  the 

to  be  224,899,942  muids,  and  the  amount  flowing  in  a  year  above  fees.  ... 

being  onlv  36,453,600  muids,  it  follows  that  the  water  which  Retainer  Fee— Where  a  member  has  been   retained   for 

passes  in  the  channel  of  the  Seine  at  Aignay-le-Duc  during  general  advice  by  a  firm  or  corporation  for  a  long  term  of 

one   year   is,    within    a    trifle,    onlv   a   sixth   of   that   which  engagement,  he  may  accept  such  retainers  at  a  compen.sa- 

during  the  same  time  falls  on  its  basin.  tion  not  less  than  that  indicated  above. 

_,,,.„  w  HT  •  ii.  J  1.  i.-  J  Percentage  of  Cost  of  Mark — Minimum  fees,  as  percent- 
Following  Perrault,  Mariotte  made  observations  and  ^^^^  ^^  ^J^  J  ^^^^  ^^,^;^  ^^^l,  ^e  charged  as  follows:  (1) 
calculations  to  estimate  the  quantity  of  water  that  falls  p^^  preliminary  examinations,  studies  and  reports  on  new 
each  year  upon  the  entire  drainage  basin  of  the  Seine  projects  or  for  review  study  and  reports  on  existing  or  pond- 
above  Paris.  His  work  is  described  as  follows  by  ing  projects  previously  dealt  with  by  others,  3  per  cent; 
Paramelle-  work  under  this  head  may  be  charged  for  under  the  per- 
Mariotte  measured  all  that  part  of  the  basin  of  the  Seine  diem  terms  if  preferable;  (2)  for  investigations  plans  and 
which  is  above  Paris,  and,  making  allowance  for  the  numer-  specifications  necessary  to  secure  an  intelligent  bui  from 
ous  irregularities  in  its  perimeter,  he  estimated  this  sur-  contractors,  5J  per  cent;  (3)  for  final  working  .Irawing.^ 
face  to  be  60  leagues  long  and  50  leagues  wide,  which  makes  and  specifications,  together  with  necessary  consu  tat.on  an<! 
3.000  square  leagues.  Abandoning  the  high  quantities  which  Keneral  advice  during  construction,  7J  per  cent;  1)  f'» 
the  observations  alreadv  made  furnished  him  he  was  con-  professional  services,  including  preparation  of  final  plans 
tent  to  suppose  that  ther,  fell  on  the  basin  15  in.  of  water  specifications  and  contract  forms,  award  of  contracts,  super- 
each  vear.  which  makes  45  cu.ft.  of  water  per  .square  toise.  intendence  during  construction,  testing  of  materials  and  gen- 
A  league  being  2,300  toise.s  long,  one  s.,uarc  league  con-  eral  supervision  of  work.  10  per  cent;  (5)  for  professional 
tains  5,290,000  toises,  which  multiplied  by  45  gives  238,-  services  incident  to  engagements  invoving  repairs  or  altera- 
050,000  cu.ft.  of  water  per  year,  and  the  3,000  leagues  of  'i"""  to  existink  buildings  or  other  .structures.  10  per  cent. 

surface  give  714,1.50,000,000  cu.ft.  of  water  per  year.  ^=^^ ^-^ '-    -" - 

Mariotte'a    stream-gaging    methods    and    the    use    he 

made  of  the  results  are  then   described  by   Paramelle  , 

as  follows:  | 

In  order  then  to  determine  what  quantity  of  water  passe?  4. 

Paris  every  year  in  the  channel  of  the  Seine  and  to  com-  *• 
pare  it  with  that  which  falls  on  its  basin   Mariotte  proved 
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The  above  percentages  shall  be  construed  as  applying  to 
work  not  exceeding  $100,000  in  cost.  The  minimum  per- 
centages to  be  applied  on  larger  work  shall  be  as  in  the 
foregoing  table. 

The  percentages  are  to  be  computed  upon  the  total  cost 
of  the  completed  work,  exclusive  of  engineering,  or  upon  a 
bona  fide  estimated  cost  or  bid  pending  the  completion  of  the 
work,  with  an  adjustment  when  the  actual  cost  is  known. 
The  "cost  of  work"  refers  only  to  such  part  or  parts  of  the 
whole  work  or  project  for  which  the  engineer  has  been  en- 
gaged; clearly  excepting,  however,  all  buildings  and  other 
similar  structures,  for  which  the  fee  shall  apply  to  the  entire 
cost  of  the  building,  not  including  special  machinery,  light- 
ing, heating,  plumbing  or  ventilation,  unless  these  items  re- 
quire special  consideration  by  the  engineer,  in  which  event 
the  percentages  shall  be  applied  in  whole  or  in  part  to  any  or 
all  of  these  items  as  circumstances  may  direct.  The  per- 
centages include  all  the  charges  mentioned  at  the  end  of 
paragraph  on  per-diem,  unless  previously  otherwise  agreed. 

Engineering  Cost  Plus  Fixed  Fee — An  engagement  may 
be  accepted  on  this  basis,  which  contemplates  a  charge  to 
the  client  to  cover  the  salaries 
of  assistants  engaged  on  the 
work,  and  general  office  ex- 
pense, with  an  addition  of  50 
to  100  per  cent  for  overhead. 
In  addition,  the  charge  to  the 
client  shall  be  increased  for  the 
professional  services  of  the 
engineer,  an  amount  equal  to 
not  less  than  50  per  cent  of  the 
fees  indicated  under  "Percent- 
age of  Cost  of  Work." 

It  is  recommended  that 
members  require  of  the  client  a 
written  agreement  stating  clear- 
ly and  fully  the  conditions  of 
the  engagement,  the  period  dur- 
ing which  the  work  is  to  be 
executed,  the  amount  of  remu- 
neration to  be  paid  the  engineer 
and  the  terms  of  payment. 
Where  changes  in  plans,  speci- 
fications or  contracts  are  re- 
quired by  the  client  after  work 
has  been  commenced  thereon, 
an  additional  charge  may  be 
made  for  such  changes  at  actual 
cost  plus  a  percentage,  as  indicated  in  the  preceding 
paragraph. 

No  recommendation  is  made  to  cover  this  contingency, 
and  members  are  urged  to  reach  a  fair  and  equitable  agree- 
ment with  the  client  without  recourse  to  legal  proceedings 
or  arbitration.  Where  an  engagement  has  been  accepted  by 
an  engineer  with  the  expectation  of  an  immediate  start  and 
the  work  is  delayed  by  the  client,  the  engineer  may  ask 
for  additional  remuneration,  if  proceeding  with  the  delayed 
work  would  entail  an  additional   financial  burden  on  him. 

Members  may  enter  into  competitions  providing  that  the 
conditions  provide  for  a  reasonable  compensation  to  cover 
the  cost  of  preparing  the  competitive  designs,  and  that  the 
conditions  surrounding  the  competitions  conform  to  the 
provisions  of  the  code  of  practice  relating  thereto.  Draw- 
ings, specifications,  notes,  letters,  exhibits,  etc.,  as  instru- 
ments of  service,  are  the  property  of  the  engineer,  and  shall 
be  returned  to  him  at  the  conclusion  of  any  specific  engage- 
ment. The  cost  of  surveys,  when  required,  is  not  included 
in  any  of  the  fees  mentioned  in  this  schedule  and  is  to  be 
paid  for  by  the  client,  unless  otherwise  specifically  agreed 
to  by  the  engineer. 

Lincoln  Highway  Completely  Marked 

The  Lincoln  Highway  Association  in  1920  completed 
the  permanent  marking  of  the  road  from  the  east 
coast  as  far  west  as  Omaha,  Neb.  The  work  cost 
$30,000.  The  western  section  of  the  highway  to  the 
Pacific  coast  had  been  previously  marked. 


Large  Timber  Frame  to  Support 
Concrete  Truss  Forms 

Los  Angeles  Theater  Will  Have  126  Ft.  Proscenium 

Trusses  for  Which  Heavy  Platform 

Has  Been  Built 

By  Roy  C.  Mitchell 

Engineer,  With   Edwin   Bergstrom,  Architect,   Los  Angeles.   Cal. 

EXCEPTIONALLY  long  reinforced-concrete  girders 
and  trusses"  are  being  used  in  the  new  Hill  Street 
Building,  now  being  erected  at  Sixth  and  Hill  Sts.,  Los 
Angeles,  Cal.,  and  to  carry  some  of  them  during  con- 
struction there  has  been  built  a  very  large  timber  frame 
which  is  shown  in  the  accompanying  view  and  draw- 
ing. The  details  of  the  girders  and  trusses  themselves 
will  be  described  in  a  later  article. 

The  structure,  13  stories  in  height  with  a  basement 


TIMBER  FRAMEWORK   ON  WHICH   126  FT.  CONCRETK  TRUSSES  WILL  BE  BUILT 


and  boiler  room,  will  be  for  office  and  theatre  purposes. 
Grauman's  Metropolitan  theatre  will  occupy  the  greater 
part  of  the  first  eight  stories,  the  auditorium  of  which 
will  be  125  X  137  ft.  and  the  stage,  48  ft.  x  127  ft.  There 
will  be  stores  on  the  first  floor  and  above  them  106 
offices  in  the  first  eight  stories  and  355  offices  in  the 
five  stories  above.  The  upper  tier  of  offices  will  be 
arranged  in  a  U  shape,  forming  an  open  court  on  the 
Hill  Street  frontage,  the  north  wing  of  the  U,  48  ft. 
deep,  being  over  the  stage  and  suported  by  the  trasses 
over  the  stage,  and  the  center  wing  50  ft.  deep,  on  the 
alley  supported  on  the  trusses  over  the  theater  and 
auditorium. 

The  entire  structure  will  be  of  reinforced  concrete 
with  brick  and  terra-cotta  facing.  The  noteworthy 
structural  features  are  a  girder  of  126  ft.  6  in.  span, 
carrying  the  cantilever  balcony,  a  truss  of  87  ft.  6 
in.  span  over  the  stage  proscenium  ai'ch,  supporting  the 
ends  of  the  eight  girders  over  the  stage.  These  in  turn 
support  the  five  stories  of  offices  above.  There  are  be- 
sides ten  trusses  each  of  126  ft.  6  in.  span  carrying  the 
auditorium  roof  and  the  five-story  tier  of  offices  above 
along  the  alley  side. 

The  falsework  required  for  supporting  the  forms  and 
concrete  for  these  girders  and  trusses  is  of  unusual  de- 
sign and  size.     Each  truss  over  the  auditorium  weighs 
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DETAII-S   op  TIMRF.R  ri,.\TFORM    I'OR  HIT.T,  STRKKT    RTTI-DTXG  TRtJSSES 

10,000  lb.  per  lin.  ft.  and  will  be  supported  on  10  posts 
sparp'l  12  ft.  6  in.  center.s,  requiring  in  all  100  posts  to 
ratrv  the  forms  for  the  auditorium  trusses;  the  stajre 
pirders  and  pro.scenium  tru.ss  forms  require  67  po.sts. 
The  falsework  is  00  ft.  high  made  up  in  five  bents  of 
12  X  12  in.  timbers  for  posts  with  3  x  lO's  and  3  x  12's 
for  bracing  and  ties,  bolted  together  with  \  in.  bolts. 
The  posts  will  .set  on  concrete  footings  which  will  later 
carry  the  auditorium  floor. 

The  entire  top  of  the  falsework  is  covered  with  8  x 
8  in.  sleepers  spaced  about  2  ft.  centers  on  which  is  laid 
a  2  in.  floor.  This  framing  will  carry  the  forms  for  the 
trusses  and  girders  and  will  make  a  working  floor  for 
the  men.  This  floor  will  be  reached  by  a  5-ft.  covered 
stairway  built  on  the  side  of  the  falsework,  with  land- 
ings at  each  floor  level  of  the  building.  Hardwood 
wedges  are  to  be  used  on  top  of  the  8  x  8  in.  sleepers 
for  leveling  up  the  forms  and  for  releasing  the  load  be- 
fore removing  the  falsework.  About  42.5,000  ft.  B.M. 
lumber  is  required  for  the  falsework  which  was  received 
direct  from  the  mills  V)y  boat  to  Lo.-i  Angeles  harbor, 
then  by  truck  as  required   for  erection.     The  framing 


for  the  falsework  was  all  laid 
out  from  templates  and  the 
holes  bored  with  hand  elec- 
tric driven  bits  before  erect- 
ing. Erection  was  started 
at  the  southwest  corner  by 
erecting  a  bent  of  three  col- 
umns each  way  for  the  entire 
height  with  hand  A-frame. 
Erection  was  then  carried 
forward  with  a  small,  stiff- 
leg  derrick  set  on  top  of  this 
bent  and  operated  by  an 
electric  hoist  in  the  base- 
ment. About  25  posts  with 
bracing  and  ties,  one  tier  in 
height,  were  set  in  one  day 
with  a  crew  of  12  men.  Spe- 
cial care  was  taken  in  the 
design  and  layout  so  as  to 
give  the  maximum  salvage 
from  the  lumber  when  taken 
down,  as  there  is  a  ready  sale 
for  this  material  for  mine 
shoring  and  tunnel  w'ork. 

This  falsework  has  been 
laid  out  so  that  the  concrete 
cm  be  placed  in  the  trusses 
before  the  columns  and  walls 
are  built,  as  the  forms  and 
concrete  for  the  auditorium 
floor  and  balcony  will  have 
to  be  placed  after  this  false- 
work has  been  taken  dowMi. 
A  .saving  in  time  of  about  90 
days  will  be  made  by  having 
this  falsework  in  place,  ready 
for  the  general  contractor  to 
begin  work  on  the  forms  for 
the  trusses  immediately  after 
the  contract  is  let. 

Bins    for   the   storage   of 

rock,  sand  and  cement  have 

been     built     in     the     ba.se- 

ment  along  Hill  Street  side. 

Trucks  drive  directly  off  the  street  on  a  platform  and 

dump  their  loads  in   the  bins  beneath.     There  will   be 

two  mixing  plants;  each  will  be  supplied  with  material 

by  a   system   of  belt  conveyors,   elevators   and   mixing 

hoppers  without  handling. 

The  falsework  was  erected  by  the  Winter  Construc- 
tion Co.  The  falsework,  bins  and  conveyor  system 
was  designed  by  the  writer  in  the  otfice  of  Edwin  Berg- 
strom,  the  architect. 


Colorado  Free  Employment  Bureau  for  EnR;ineers 

For  the  ten  months  ending  Doc.  .".1,  1020,  the  free 
employment  bureau  of  the  Colorado  Society  of  Engi- 
neers listed  214  positions  and  filled  148.  Of  the  latter 
95  were  civil  engineering  places,  31  mechanical,  13  min- 
ing, 2  electrical,  3  chemical  and  4  mi.scellaneoua.  Of 
the  321  non-member  applications  222  were  from  civil 
engineers.  The  average  salary  of  positions  filled  was 
$170  and  the  average  cost  of  placing  each  applicant 
$5.  The  estimated  .saving  to  the  engineers  of  Colorado 
wa.s  $14,000  nvrr  the  usual  fee  charge. 
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Thoroughfare  Plan  and  Program  for  Cleveland,  Ohio 

includes  Widening  98  Streets  190  Miles  and  Extending  37  Streets  23  Miles,  Besides  Under-  and  Over- 
Crossings,  Bridges  and  Speedway — Estimated  Cost  of  20- Year  Program  $20,000,000,  Excluding  Bridges 

By  Robert  H.  Whitten 

Advisor,  City  Plan   Commission,  Cleveland.  Ohio 


THE  Cleveland  thoroughfare  plan  is  intended  to 
constitute  a  fairly  complete  system  of  traffic 
arteries  for  the  area  within  the  present  city  limits. 
The  term  thoroughfare  as  here  used  includes  all  streets 
that  form  the  main  framework  of  the  general  street 
plan.  The  thoroughfares  collect  the  traffic  of  the  local 
streets  and  carry  it  to  all  parts  of  the  city.  Local 
streets  that  are  used  chiefly  for  immediate  access  to 
the  residences  or  industries  of  a  small  area  are  not  a 
part  of  the  plan.  The  present  plan  takes  in  only  about 
one-quarter  of  the  970  miles  of  streets   in   Cleveland. 

A  careful  study  has  been  made  of  each  thoroughfare 
with  reference  to  its  adequacy  to  handle  present  and 
probable  future  traffic  and  its  relation  to  the  complete 
plan.  As  a  result  specific  recommendations  and  plans 
have  been  prepared  showing  where  widenings  should 
be  made,  where  corners  should  be  cut  back,  where  over- 
or  under-crossings  should  be  constructed,  and  where 
extensions  should  be  cut  through. 

The  changes  proposed  by  the  plan  are  not  new  or 
original.  They  are  for  the  most  part  changes  that  in 
the  past  seemed  obvious  and  logical  to  the  various 
individuals,  civic  associations  and  public  officials  who 
have  from  time  to  time  considered  these  matters.     But 


now,  for  the  first  time,  they  are  sifted,  assorted  and 
brought  together  as  parts  of  a  complete  and  carefully 
co-ordinated  plan.  Presented  in  this  way  the  impor- 
tance of  each  to  the  general  system  is  at  once  apparent. 
The  plan  submitted  is  by  no  means  ideal.  The  area 
included  is  already  largely  built  up  and  it  seemed  alto- 
gether impracticable  to  proceed  except  with  constant 
regard  to  the  expense  involved  and  the  danger  of  creat- 
ing burdens  in  excess  of  the  economic  benefits  and  of 
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the  ability  of  the  city  to  finance.  The  plan,  however, 
will  provide  with  reasonable  adequacj'  for  traffic  needs 
for  a  considerable  period  of  years.  As  compared  with 
most  other  big  cities,  Cleveland's  position  as  regards 
traflSc  conditions  will  be  relatively  advantageous.  The 
plan,  while  far  from  ideal,  constitutes  a  great  improve- 
ment and  its  substantial  achievement  is  well  worth 
striving   for. 

Street  Widening — The  plan  provides  for  the  widen- 
ing of  98  thoroughfares  having  a  length  in  the  portions 
proposed  to  be  widened  of  190  miles. 

Existing  thoroughfares  have  to  a  very  large  extent 
been  opened  and  improved  without  regard  to  a  general 
plan.  This  accounts  for  the  frequent  jogs  in  alignment, 
the  lack  of  adequate  connections  and  above  all  the 
entirely  inadequate  widths  that  are  so  general  over  the 
major  portion  of  the  city.  Important  traffic  routes  have 
been  opened  and  improved  apparently  as  purely  local 
residence  streets.  Old  country  roads  have  been  built 
up  at  their  original  widths  of  66,  60,  50  or  even  40  ft. 
Double-track  car  lines  have  been  placed  in  50-ft.  streets 
with  no  provision  for  street  widening. 

A  large  part  of  the  street  railway  trackage  is  located 
on  streets  and  roadways  of  inadequate  width.  To 
provide  i-easonable  freedom  and  speed  both  for  street 
cars  and  for  other  traffic  a  roadway  wide  enough  for 
one  line  of  moving  vehicles  on  either  side  of  the  car 
tracks,  in  addition  to  .space  for  vehicles  standing  at  the 
curbs,  is  absolutely  essential.  For  this  purpose  a  road- 
way width  of  56  ft.  is  needed.  This,  with  a  sidewalk 
width  of  15  ft.,  gives  a  total  street  width  of  86  feet. 

The  plan  submitted  proposes  the  eventual  widening 
to  a  minimum  width  of  86  ft.  of  most  of  the  important 
thoroughfares  and  of  practically  all  of  the  thoroughfares 
on  which  street  railways  now  are  or  may  be  located. 
All  such  thoroughfares  should  be  widened  so  as  to  pro- 
vide for  two  lines  of  moving  vehicles  in  each  direction. 
Unless  this  is  done,  with  the  increase  in  traffic  and  the 
increase  in  the  number  of  standing  vehicles,  the  speed 
of  all  vehicles  will  be  reduced  to  the  speed  of  the  slowest. 
Automobiles  and  street  cars  will  be  compelled  to  trail 
behind  the  slow-moving  horse-drawn  vehicles.  A  thor- 
oughfare of  that  kind  is  very  unsatisfactory  for  passen- 
ger automobiles,  for  street  cars  and  for  motor  trucks. 

Street  Widths  and  Tr.\ffic  Capacity 

The  normal  development  for  a  car-line  street  is  retail 
business.  Lorain  Ave.  is  perhaps  typical  of  the  traffic 
and  the  kind  of  business  development  that  will  come 
to  most  of  these  thoroughfares.  With  business  comes 
an  increase  in  the  number  of  vehicles  standing  at  the 
curbs  that  makes  it  essential  to  have  a  clear  central 
roadway  width  for  two  lines  of  moving  vehicles  in  each 
direction.  Unless  this  is  done  the  speed  of  the  street 
cars  will  be  reduced  to  the  speed  of  the  slowest  trucks, 
and  automobiles  will  be  compelled  to  trail  behind  the 
cars.  Nothing  could  be  more  inimical  to  the  future 
prosperity  of  the  city  than  to  permit  these  main 
arteries  of  traffic  to  be  solidly  built  up  at  their  present 
inadequate  widths. 

The  relation  Vjetween  traffic  congestion  and  street  car 
operation  is  well  set  forth  in  a  report  to  the  City  Council 
by  street  railway  commissioner  Fielder  Sanders.  Jan. 
25,  1917: 

It  can  ea8ily  be  seen  without  arfrument  that  the  down- 
town streets  are  saturated  with  traffic — street  cars  and 
vehicles.    The  street  car  traffic  has  been  so  delayed  by  this 
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great  excess  in  vehicle  traffic  that  in  order  to  prevent  tie 
ups  and  gaps  on  the  line  it  has  been  necessary  to  increase 
the  running  time  on  several  of  the  lines  so  that  the  cars 
may  remain  properly  spaced.  This  is  very  expensive  for 
the  car  riders.  The  public  service  commission  of  Massa- 
chusetts stated  this  obvious  truth  in  the  following  language: 

"Economy  demands  the  largest  possible  car  mileage  in 
proportion  to  car-hours  and  this  makes  the  speed  at  which 
cars  are  operated  very  important.  This  fact  is  generally 
recognized  by  street  railway  managers  at  the  present  time 
and  upon  well  operated  roads  every  effort  is  made  to  in 
crease  the  average  speed.  The  better  the  speed,  also  as  a 
rule,  the  greater  the  traffic." 

It  has  been  one  of  the  distinguishing  characteristics  of 
the  Cleveland  Railway  Co.  that  it  has  operated  its  cars  very 
fast.  It  has  the  highest  schedule  of  surface  railroads  in 
the  country  and  this  in  large  measure  has  not  only  made 
service  attractive  but  has  made  also  three-cent  fare  pos- 
sible. It  is  this  cheapness  of  operation  also  which  has  so 
far  made  five-cent  rapid  transit  tube  operation  financially 
impossible  in  Cleveland.  This  speed  is  now  breaking  down 
on  account  of  being  interfered  with  by  traffic,  the  system 
is  slowing  up,  but  only  to  some  slight  degree,  however,  away 
from  the  congested  districts. 

It  is  only  l)y  giving  attention  to  the  widening  of 
many  thoroughfares  that  the  present  high  car  speed  out- 
side of  the  center  of  congestion  near  the  public  square 
can  be  long  maintained.  Unless  this  is  done  street  car,< 
on  many  important  arteries  will  be  compelled  to  crawl 
along  behind  slow-moving  trucks.  It  will  be  impossible 
to  keep  the  trucks  off  the  tracks,  because  with  the 
increase  in  the  number  of  standing  vehicles  at  the  curb 
there  will  be  no  space  in  the.se  narrow  roadways  other 
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than  the  tracks  in  which  the  trucks  can  move.  This 
will  mean  increased  cost  of  street  railway  operation 
and  increased  fares  and  loss  of  time  to  the  car  riders. 
It  will  also  mean  continual  interruption  to  automobile 
traffic  and  increased  trucking  costs. 

On  many  of  the  thoroughfares  that  are  listed  for 
eventual  widening  the  buildings  are  at  present  set  back 
from  the  street  line.  There  is  no  urgent  need  for  their 
immediate  widening.    The  important  thing  is  to  insure 


TRAFFIC  EFFICIENCY  OF  SG-  AND  66-FT.  STREET 
The   86-ft.    Ihoroughtare  takes  but   30   per  cent   more  land  than 
llie  66-ft..  yet  it  is  four  times  as  efficient.      It  will  pass  twice  the 
traffic  at  two  or  three  times  the  average  speed. 

that  future  buildings,  stores  or  apartments  shall  be  kept 
back  from  the  present  street  line  a  sufficient  distance  to 
allow  for  a  future  widening.  The  widenings  proposed 
would  in  many  cases  injure  the  use  of  the  houses  for 
residence  purposes  by  cutting  off  the  front  lawns  and 
bringing  the  street  too  close  to  the  houses.  The  use  of 
many  of  these  streets  will,  however,  gradually  change 
from  private  dwellings  to  apartments  or  business  build- 
ings. When  this  time  comes  the  street  can  be  physically 
widened  without  injury  to  such  apartment  or  business 
use.  In  the  meantime,  the  fixing  of  a  permanent  build- 
ing line  back  of  the  present  street  line  will  serve  to 
protect  the  existing  dwellings  from  serious  depreciation 
owing  to  the  possible  erection  of  an  apartment  house  on 
the  present  narrow  street  line  and  projecting  out  beyond 
the  present  dwellings.  And  when  traffic  has  so  increased 
that  the  street  must  be  widened,  it  is  more  than  likely 
that  the  street  will  no  longer  be  desirable  for  private 
residence  purposes  and  the  private  dwellings  will  have 
been  replaced  by  apartments  or  by  business  buildings. 
Provision  for  future  widening  through  the  establish- 
ment of  a  setback  line  can  therefore  be  made  while  the 
future  traffic  thoroughfare  is  still  a  residence  street, 
with  advantage  to  all  owneis,  and  when  the  time  comes 
to  widen  the  street  to  meet  traffic  needs  this  too  will 
usually  be  to  the  advantage  of  the  owners.  By  thus 
imposing  the  setback  line  and  then  widening  the  street 
at  the  very  time  that  these  things  can  be  done  with 
advantage  both  to  the  owners  and  the  city,  the  widened 
thoroughfare  can  be  secured  at  a  minimum  expense. 

Many  of  the  thoroughfares  listed  for  widening  are 
already  in  the  transition  stage.  The  former  residences 
are  being  gradually  replaced  by  apartments  and  stores. 
Most  of  the  stoi-es  and  some  of  the  apartments  are 
being  placed  out  beyond  the  residences  on  the  street 
line.  Now  is  the  time  to  stop  this  development  before 
the  exceptional  example  becomes  the  rule.  Many  of  the 
structures  already  built  out  to  the  line  are  temporary 


wood  buildings  or  "taxpayers."  Eventually  they  will 
be  replaced  and  if  in  the  meantime  other  buildings  have 
been  kept  back  on  the  established  line  the  street  can  be 
widened  with  comparatively  slight  expense  and  a  mini- 
mum delay  to  the  usual  traffic. 

Street  Extensions — Thirty-seven  street  extensions  are 
proposed,  having  an  aggregate  length  of  23  miles. 
These  extensions  will  necessarily  be  more  expensive 
than  the  widenings.  Recommended  extensions  are 
therefore  carefully  limited  to  the  connections  deemed 
necessary  to  secure  a  fairly  complete  thoroughfare  lay- 
out. In  no  section  of  the  present  city  should  thorough- 
fares be  more  than  a  half  mile  apart.  Owing  to  existing 
building  development,  this  minimum  standard  has  not 
been  attained  in  a  few  sections  of  the  city.  Wherever 
possible  without  too  great  cost  existing  streets  have 
been  connected  by  short  extensions  so  as  to  form  through 
routes.  Many  of  these  extensions,  if  not  provided  for 
now,  will  be  cut  through  in  later  years  at  enormously 
increased  cost. 

Central  Thoroughfares — The  central  section  of  the 
city  lying  between  Fulton  Road  on  the  west  and  E. 
10.5th  St.  on  the  east  and  lying  north  of  the  valleys 
of  Walworth  Run,  the  Cuyahoga  River  and  Kingsbury 
Run  will  embrace  the  principal  business  and  community 
center  of  the  Cleveland  metropolitan  area.  The  topog- 
raphy of  the  city  is  such  that  the  bulk  of  the  traffic 
to,  from  or  through  this  business  and  community  center 
must  pass  in  a  generally  east-and-west  direction.  This 
section  will  therefore  require  all  the  increased  east- 
and-west  traffic  capacity  that  it  is  now  practical  to 
secure. 

In  all  large  cities  the  demand  is  for  more  routes 
leading  into  and  through  the  central  business  district. 
In  Cleveland,  the  traffic  difficulties  are  in  large  meas- 
ure due  to  the  reliance  on  a  few  main  thoroughfares 
converging  at  or  near  the  public  square.  The  remedy 
lies  in  the  provision  of  more  thoroughfares  of  ade- 
quate width  coming  from  the  outskirts  of  the  city  into 
and  through  the  central  business  section  and  out  to 
the  city  boundaries  on  the  opposite  side.  The  central 
business  section  of  the  city  should  have  an  approxi- 
mately rectangular  layout  each  sti-eet  constituting  the 
central  portion  of  a  main  radial  thoroughfare. 

The  .street  widenings  and  extensions  proposed  in 
this  central  section  of  the  city  will  take  care  of  the 
estimated  increase  in  traffic  for  a  period  of  thirty  to 
fifty  years. 

Central  Bridges — Locations  for  the  construction  of 
future  bridges  across  Cuyahoga  Valley  are  recommended 
as  follows: 

1.  Old  Superior  Viaduct  to  be  connected  with  St.  Clair 
Ave.  at  W.  9th  St. 

2.  Proposed  Huron-Lorain  Bridge  to  be  constructed  with 
a  connection  to  Eagle  Ave.  at  Ontario  St.  to  meet  the  pro- 
posed westerly  extension  of  Carnegie  Avenue. 

3.  Additional  high-level  bridge  from  Huron  Road  and 
Ontario  St.  to  Franklin  Ave.  to  connect  a  great  through 
route  made  up  of  Euclid  Ave.  and  Huron  Road  on  the  east 
side  and  of  Franklin  Ave.  and  Madison  Ave.  on  the  west 
side. 

4.  A  high-level  bridge  from  E.  30th  St.  and  Pittsburg 
Ave.  to  Jefferson  Ave.  and  W.  5th  St.  This  will  provide  an 
East  Side- West  Side  belt-line  route.  ' 

The  construction  of  all  of  these  bridges  will  be  re- 
quired to  meet  traffic  demands  within  thirty  to  fifty 
years. 
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Standard  Thoroughfare  Widths — The  following  stand- 
ard thoroughfare  widths  and  cross-sections,  expressed 
in  feet,  are  recommended: 

Claaa  Street  Roadway    Sidewalk 

A 66  40-42         13-12 

B 86  55-56     15.5-15 

C  100  60  20 

n      120  76-80         22-20 

E  140  and  over 

The  66-ft.  thoroughfare  is  undesirable  unless  traffic 
is  light,  unless  the  number  of  vehicles  standing  at  the 
curb  is  negligible,  unless  there  are  no  street  car  tracks, 
and  unless  the  traffic  using  the  thoroughfare  is  pre- 
dominately either  of  the  fast  or  the  slow  type.  It 
will  seldom  be  wise  to  apply  the  66-ft.  standard  in  lay- 
ing out  a  city  thoroughfare  in  as  yet  undeveloped 
territory.     It  is,  however,  a  standard  that  it  will  fre- 


of  topography  or  traffic  and  not  to  solve  the  problem 
of  a  typical  busy  intersection.  A  separation  of  grades 
is  comparatively  simple  if  provided  for  at  the  time  the 
streets  are  laid  out  and  the  grades  established. 

In  the  case  of  the  typical  busy  intersection  a  com- 
plete separation  of  grades  is  not  practicable.  The  inter- 
secting routes  cannot  be  completely  separated  as  in  the 
case  of  a  steam  railroad  and  a  highway.  Freedom  of 
interchange  of  traffic  between  the  two  intersecting 
streets  must  be  retained.  The  most  that  can  be  done 
is  to  carry  the  through  traffic  of  one  of  the  streets 
over  or  under  the  intersection.  The  intersection  itself 
will  still  be  complicated  by  the  interchange  traffic  of 
both  streets  and  by  the  pedestrian  traffic  of  both 
streets. 

In  the  extension  of  Carnegie  Ave.  it  is  recommended 
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quently  be  expedient  to  apply  in  replanning  the  thor- 
oughfare system  of  a  built-up  area.  In  the  plan 
submitted,  the  66-ft.  standard  is  applied  to  a  consider- 
able number  of  narrow  thoroughfares  where  the  exist- 
ing development  seemed  to  make  it  inadvisable  to 
attempt  to  secure  a  more  adequate  width. 

The  86-ft.  thoroughfare,  with  a  56-ft.  roadway,  pro- 
vides for  two  lines  of  moving  vehicles  in  each  direction 
in  addition  to  space  for  vehicles  standing  at  the  curbs. 
In  the  plan  .submitted  the  86-ft.  standard  is  applied 
to  most  of  the  routes  recommended  for  widening  or 
extension.  It  is  the  minimum  width  that  seems  at  all 
adequate  for  any  but  minor  thoroughfares.  It  should 
at  least  be  a  minimum  for  all  main  thoroughfares  and 
for  most  street  car  routes  and  for  all  routes  crossing 
the  entire  length  or  breadth  of  the  future  central  busi- 
ness  district. 

It  is  recommended  that  the  traffic  ordinance  be 
amended  to  require  a  special  licen.se  for  any  vehicle 
more  than  7J  ft.  wide. 

Ovpr-  and  Under-CrnHsings — Various  methods  of  sep- 
arating grades  at  street  intersections  have  been  devi.ied 
and  a  number  have  been  applied.  Where  applied,  how- 
ever, it  has  usually  been  to  meet  exceptional  demands 


that  an  over-crossing  be  constructed  to  carry  its 
through  traffic  over  E.  105th  St.  Over-crossings  are 
also  recommended  for  eventual  construction  in  Superior 
Ave.,  both  at  E.  30th  St.,  where  a  car  line  has  been 
authorized,  and  at  the  E.  55th  St.  transfer  point.  The 
width  of  Superior  Ave.  (132  ft.)  and  the  comparatively 
undeveloped  condition  of  the  street  frontage  affected 
greatly  simplifies  the  construction  of  over-crossings  in 
these  locations. 

Speedimys — In  city  railway  transportation  the  ele- 
vated road  and  subway  have  not  superseded  the  street 
surface  railway  but  have  merely  supplemented  it.  The 
evolution  of  vehicular  traffic  may  be  somewhat  similar. 
As  traffic  is  slowed  down  and  the  average  length  of 
haul  increases  the  problem  of  providing  a  number  of 
high-speed  routes  to  carry  traffic  through  the  more  con- 
gested areas  will  become  urgent.  Unless  such  routes 
are  planned  long  in  advance  of  their  actual  need,  they 
will  be  almost  prohibitively  expensive  when  at  length 
they  are  imperatively  required.  Cleveland's  topography 
is  favorable  to  the  development  of  a  num!)er  of  speed- 
ways radiating  from  the  heart  of  the  city.  The  river 
valley  and  its  branching  ravines  furnish  possible  loca- 
tions  for  such   routes.     The  lake   front  also   may    be 
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used  for  this  purpose.  These  possibilities  should  be 
further  studied  in  connection  with  plans  for  terminal 
and  rapid  transit  development  and  in  connection  with 
plans  for  lake  front  improvement. 

A  plan  is  submitted  for  the  construction  of  a  three- 
mile  speedway  in  the  partially  undeveloped  area  imme- 
diately north  of  Euclid  Ave.,  between  E.  21st  St.  and 
East  Boulevard. 

The  Traffic  Problem — Street  traffic  is  increasing 
much  more  rapidly  than  population.  If  the  growth  of 
street  traffic  merely  kept  pace  with  the  growth  of  popu- 
lation the  problem  of  making  adequate  provision  for 
the  future  would  be  sufficiently  difficult.  It  is  probable, 
however,  that  the  street  burden  will  under  normal  con- 
ditions increase  twice  as  fast  as  population;  i.e.,  while 
population  is  doubling  the  street  traffic  will  be  trebled. 
The  traffic  problem  is  chiefly  one  of  average  speed 
and  not  of  thp  number  of  vehicles  it  is  physically  pos- 
sible to  move  through  the  streets.  Even  with  all  the 
interruption  due  to  cross  traffic  there  is  abundant  street 
capacity  in  so  far  as  number  of  vehicles  that  it  is  pos- 
sible to  pass  through  the  streets  during  any  2- or  12-hour 
period  is  concerned.  All  the  traffic  offering  can  doubtless 
be  taken  care  of — the  only  question  is  with  what  delay 
and  with  what  average  speed.  If  an  average  speed  of 
2  to  6  miles  an  hour  will  suffice,  there  is  no  traffic 
problem  now  and  possibly  never  will  be.  But  if  an 
average  speed  of  10  to  20  miles  is  demanded,  the  traffic 
problem  is  extremely  urgent  and  difficult. 

Extreme  congestion  means  not  only  that  street  car 
service  is  disrupted  but  also  that  all  trucking  and  com- 
mercial traffic  is  slowed  down.  The  cost  of  trucking  is 
a  much  larger  factor  in  the  cost  of  most  goods  than 
is  railroad  freight.  Many  products  are  transferred 
by  vehicle  through  city  streets  a  half  dozen  times  before 
they  reach  the  consumer.  If  through  street  congestion, 
as  is  undoubtedly  true  in  parts  of  Chicago,  New  York 
and  London,  the  time  and  cost  of  trucking  goods  is 
doubled,  the  toll  due  to  congestion  is  certainly  enor- 
mous. It  is  paid  in  part  by  the  public  in  higher  prices. 
It  also  places  a  serious  handicap  on  the  commerce  and 
industry  of  the  city. 

Method  of  Carrying  Out  the  Plan — The  entire  plan 
here  proposed  is  not  suggested  for  immediate  execution 
but  as  a  twenty-year  improvement  program.  Most  of 
the  street  extensions  proposed  should  be  made  soon 
as  there  is  no  other  way  of  preventing  their  being 
blocked  by  the  erection  of  expensive  buildings.  The 
vvidenings,  however,  can  for  the  most  part  be  made 
gradually,  as  and  when  new  buildings  ai'e  constructed 
or  existing  buildings  are  reconstructed.  In  this  way 
the  widened  thoroughfare  can  eventually  be  secured 
(probably  by  the  time  it  is  imperatively  needed)  and  the 
value  of  the  existing  buildings  will  be  saved.  It  is  pro- 
posed that  the  plan  shall  be  submitted  to  the  city  council 
for  approval  as  the  official  thoroughfare  plan  of  the 
city. 

The  cost  of  carrying  out  the  plan  is  dependent  on 
various  factors  not  clearly  ascertainable  at  the  present 
time.  Probably  the  cost  will  not  be  less  than  $20,000,- 
000,  not  including  the  proposed  Cuyahoga  valley 
bridges.  A  financial  program  authorizing  the  expendi- 
ture of  from  one  to  two  millions  annually  should  be 
adopted  in  order  that  the  most  urgent  features  of 
the  plan  may  be  carried  out  and  the  erection  of  any 
buildings  that  would  seriously  interfere  with  the 
eventual  carrying  out   of  the  plan   prevented. 


The  Cost  of  Delay — Chicago  is  now  spending  more 
than  $80,000,000  in  the  widening,  extension  and  im- 
provement of  a  few  main  thoroughfares.  Most  of  this 
expense  would  have  been  saved  if  Chicago  had  preparea 
a  thoroughfax-e  plan  when  it  was  the  size  that  Cleve- 
land now  is  and  had  adhered  to  it  ever  since.  Cleveland 
in  a  few  years  will  be  compelled  to  expend  similar 
amounts  for  improvements  that  can  now  be  provided 
for  at  comparatively  trifling  cost. 

There  is  nothing  quite  so  permanent  and  difficult  to 
change  materially  as  a  city's  streets  after  they  have 
once  been  solidly  built  up  with  business  buildings  or 
apartment  houses.  Buildings  have  come  and  gone  but 
the  streets  of  central  Boston  and  lower  Manhattan  re- 
tain most  of  their  original  crooks  and  turns.  On  many 
of  the  streets  included  in  the  proposed  thoroughfare 
plan  for  eventual  widening,  the  buildings  are  for  the 
most  part  set  back  from  the  street  line.  Now  is  the 
time  to  provide  either  for  the  immediate  widening  of 
these  thoroughfares,  or  for  their  eventual  widening — 
say,  when  new  buildings  are  constructed  or  the  present 
residences  are  replaced  by  stores  and  apartment  houses. 
Cleveland  is  building  up  and  spreading  out  so  rapidly 
that  every  year's  delay  in  the  adoption  and  enforce- 
ment of  a  thoroughfare  plan  will  mean  an  enormous  loss 
to  the  future  city  both  in  money  outlay  and  in  com- 
mercial and  industrial  efficiency. 

The  plan  outlined  in  this  article  has  received  the 
tentative  approval  of  the  City  Plan  Commission  and  is 
now  being  presented  to  the  public  for  its  study  and 
criticism.  The  plan  has  been  prepared  by  Robert  H. 
Whitten  and  Frank  R.  Walker,  the  advisors  of  the 
commission,  in  close  co-operation  with  Robert  Hoffman, 
city  engineer.  C.  E.  Conley,  engineer  of  the  commis- 
sion, has  had  immediate  supervision  of  the  work  and 
has  contributed  largely  to  the  plan  as  now  presented. 


Extent  of  Irrigated  Area  in  California 

During  the  past  two  years,  25  new  irrigation  dis- 
tricts have  been  organized  in  California  and  one  has 
been  dissolved,  making  a  present  net  total  of  68  dis- 
tricts, according  to  the  seventh  biennial  report  of  the 
state  department  of  engineering.  The  area  of  these 
districts  ranges  from  192  to  603,840  acres,  with  a  total 
of  3,008,000  acres  under  district  organization.  Of  the 
1,535,000  acres  on  which  there  is  bonded  indebtedness, 
the  amount  varies  from  $3.48  to  $106.45  per  acre  and 
aggregates  $39,900,000;  an  average  of  $26  per  acre. 
During  the  last  two  years  the  bond  issues  approved 
totaled  $14,788,000.  Of  the  area  in'  the  state  incor- 
porated in  irrigation  districts,  slightly  over  2,000,000 
acres  is  in  the  great  central  valley  of  California,  i.e, 
the  Sacramento  and  San  Joaquin  basins.  In  the  Sacra- 
350,000  Valley  the  irrigation  districts  comprise  about 
350,000  acres  and  in  the  San  Joaquin  Galley  about 
1,712,000  acres.  The  sources  of  water  supply  in  this 
central  valley  and  in  the  Pit  River  basin  are  as  fol- 
lows : 

Acres 

Area  supplied  by  pumping  from  streams 227,019 

\rea  supplied  bv  natural  flow,  gravity  canals 166.IJ6 

Area  supplied  by  stream  flow  with  storage 1.171,124 

Area  supplied  from  underground  sources  alone 55,578 

Total     ' 2,219,847 

Most  of  the  68  districts  are  now  in  operation;  sev- 
eral have  not  yet  completed  their  work,  while  a  few  have 
not  been  able  to  acquire  the  necessary  water  or  begin 
construction. 
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Incomes  in  Eng^ineering  Profession 
Compared  with  Others 

Iowa    Engineering    Society    Investigation    of    Net 

Income  of  Doctors,  Lawyers  and  Dentists 

Indicates  Engineers  Low 

DO  PRESENT  fees  and  salaries  enable  the  engineer 
and  his  employees  to  maintain  a  scale  of  living 
fair  in  comparison  with  that  of  other  professions? 
The  answer  to  this  question  was  sought  by  a  commit- 
tee on  compensation  of  the  Iowa  Engineering  Society 
during  the  past  year.  The  results  obtained  from  send- 
ing out  1,500  inquiries,  with  35  per  cent  replied  to, 
were  presented  to  the  recent  annual  meeting  by  L.  / 
Canfield,  secretary. 

The  committee  does  not  favor  the  establishment  of 
maximum  salaries  but  believes  that  an  engineer,  if  he 
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is  at  all  worthy  of  the  profession,  should  not  be  forced 
to  drop  below  a  minimum  net  income  which  will  enable 
him  to  advance  and  to  maintain  a  respectable  standard 
as  a  professional  man. 

As  to  fees  charged  it  was  the  opinion  of  the  com- 
mittee that  little  can  be  done  until  services  rendered 
have  been  defined  or  standardized.  It  held  something 
should  be  done  in  this  direction  since  minimum  fee.s 
charrged  by  practicing  engineers  materially  govern  the 
net  incomes  of  men  in  private  practice  and  their  em- 
ployees. 

Fig.  1  gives  the  net  income  of  engineers  from  all 
branches  of  the  profession  according  to  the  years  of 
experience.  The  latter  were  considered  equal  to  years 
spent  in  college.  The  points  governing  the  location 
of  the  estimated  average  were  obtained  by  averaging 
the  reports  for  several  years  together  and  plotting  at 
the  center  of  the  range  of  years  considered.  Near  the 
high  end  of  the  curve  as  many  as  six  years'  reports 
were  averaged  together  on  the  assumption  that  men  of 
Eeveral  years'  experience  could  easily  be  six  years  apsrrt 
in  their  attainments.  This  number  was  gradually  re- 
duced to  a  minimum  of  three  years  at  the  low  end  of 
th3  curve.  This  method  of  averaging  has  practically 
the  same  effect  as  increasing  the  number  of  repon..'* 
and,  in  fact,  gave  the  same  values  as  the  exact  average 
of  reports  near  the  lower  end  of  the  curve  whe  o  a 
suflVcient  number  of  reports  were  received  to  give  a 
smooth  curve.     The   recommended   minimum   was  ob- 


tained by  plotting  the  values  given  in  the  table.  Sim- 
ilarly curves  were  drawn  for  the  other  professions. 
In  Fig.  2,  which  shows  the  comparison  of  all  the 
professions,  engineers  seem  finally  to  surpasse  all  three 
professions  after  the  first  quarter  century. 

BASISFORKECOMMENDF.DMINIMrM  NET  INCOME 

Years  of  experience           0                 3  5  7  10  20 

No.  in  family 12  3  4  5  5 

Fond: 

Groc.,  meat,  iie $30  50  $36  25  $43  50  $51.00  $55.00 

Milk..... 4  50  6  25  9  00  9.00  9  00 

iMeabout 30  00           5  00  7  50  7  50  10.00  20.00 

Total $30  00       $40  00  $50  00  $60  00  $70  00  $85  00 

Man $15  00       $12  «0  $12   50  $12  50  $15  00  $18  00 

Woman 12  50  15  00  15  00  17.50  20  00 

Children 5  00  8  00  10  00  25  00 

Laundry 5  00           2  00  6  00  6  00  7  50  10  00 

Total $20  00       $27  00  $38  50  $41    50  $50  00  $73.00 

Ih^use  mainUnunce: 

Rent $12  00       $40  00  $45  00  $50  00  $60  00  $65.00 

Furniture 12   00  12   00  12   00  10  00  10  00 

Phone 2  50  2  50  2  50  3  00 

Fuel,  light,  water 12  00  13  00  14  00  14  CO  16.00 

Total $12  00       $64  00  $72.50  $78.50  $86  50  $94  00 

Pers  mil. 

Health $2  50         $5  00  $10  00  $10  00  $10.00  $8  00 

Recreation 7  00           8  00  6  00  6  0  8  00  20  00 

Books 100            150  150  150  2  50  5  00 

Magazines,  papers             2   50            3   00  3  (•  3  00  3  00  4  00 

Travel 2  00           4  00  4  00  5  00  5  00  10  00 

Clubs,  societie;..  ,  .            2.50           3  00  4  00  6  00  8  00  10  00 

Church  gifts 5  00           5  00  5  00  6  50  9  00  14  00 

Tech.  books,  etc...            2  00           2  00  2  00  3  00  4  00  4  00 

Life  insurance 7  00          10  00  15  00  17  50  20.00  15  00 

Taxes 1.50            1   50  2  50  4.00  5  00  8  00 

Incidentals 10.00         13.50  16.00  17.50  19.00  25  00 

Total $43  00       $54  00  $69  00  $80  00  $93  50  $12300 

MonlhlytoUil $105  00     $187  50  $230  00     $260  00     $300  00  $375.00 

Yearly  total $1,260  00  $2,250  00  $2,760  00  $3, 120  00  $3,600  00  $4,500  00 


The  basis  of  the  minimum  suggested  is  shown  in 
the  table  in  which  the  committee  attempted  to  take 
into  consideration  the  following  facts:  An  engineer 
must  be  assured  the  necessities  of  life;  and  in  order 
to  progress  and  maintain  even  a  humble  station  as  a 
professional  man  he  must  ba  allowed  certain  other 
things  such  as  memberships  in  engineering  societies, 
the  purchase  of  books  and  magazines  and  a  reasonable 
amount  of  recreation.  This  table  is  not  intended  to  be 
an  exact  minimum  for  engineers  in  all  localities  but 
is  intended  to  be  a  reasonable  minimum  undtjr  the  pre- 
vailing costs  during  the  year  1920  in  the  State  of  Iowa, 
for  the  conditions  assumed  as  to  number  of  years  of 
experience  and  the  number  in  a  family.  The  assump- 
tions as  to  experience  and  number  in  a  family  are 
believed  to  be  about  the  average  conditions  and  du? 
allowance  should  be  made  when  these  a.ssumptions  do 
not  apply.  The  table  does  not  provide  for  any  savings 
account  or  unusual  expense. 


Timber  Combination  Highway  Bridges 

Combination  truss  bridges  with  timber  top  cnords 
and  posts  and  stoel  bottom  chords  and  diagonals  have 
been  used  extensively  for  highways  in  Montana,  but 
the  State  Highway  Commission  now  recommends  them 
only  for  secondary  roads.  Where  timber  is  to  be  u.sed 
the  Howe  type  of  truss,  with  both  chords  of  timber, 
is  considered  preferable.  The  principal  reason  for  this 
preference  is  that  in  the  combination  truss,  the  timber 
top  chord  does  nqt  function  properly  with  the  steel  bot- 
tom chord,  so  that  it  is  difficult  to  retain  the  camber 
after  a  year  or  two  of  service.  No  Howe  truss  bridges 
have  been  built  by  the  Commissio'i  and  it  is  not  likely 
that  any  standard  designs  will  1  •  made  for  such  struc- 
tures, as  a  recent  ruling  of  the  '  .  S.  Bureau  of  Public 
Roads  would  eliminate  considc  ii  ion  of  timber  bridges 
on  Federal-aid  road  projects. 
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Cost-Plus  Contract  Gives  Low  Cost 
on  Ashland  Filters 

By  L.  R.  Howson 

Principal  Assistant  Engineer,  Alvord  &  Burdick,  Chicago,  HI. 

BY  ADOPTING  a  cost-plus  sliding-fee  contract  for 
intakes,  a  dry  well  and  a  coagulating  basin  at  Ash- 
land, Ky.,  the  city  saved  nearly  $20,000,  compared  with 
the  lowest  bid  on  a  unit-price  contract;  the  contractor 
made  a  fee  of  10  per  cent,  with  no  hazard  other  than 
a  possible  reduction  in  fee,  and  both  parties  to  the 
contract  are  well  satisfied. 

Early  in  1919  plans  for  filtration  works  were  prepared. 
The  work  was  divided  into  several  contracts,  including 
one  for  intakes  and  structures.  This  contract  covered 
two  intakes  into  the  Ohio  River,  a  concrete  tunnel  120 
ft.  long  from  the  well  to  the  river  bank,  a  coagulating 
basin,  clear  well  and  filter  house. 

Bids  were  first  received  in  July,  1919.  Only  one 
bid  on  the  intake  and  structures  contract  was  received 
and  that  was  inform^.  The  amount  of  the  bid  was 
$144,000. 

The  work  was  readvertised  and  an  effort  made  to 
interest  contractors  who  specialize  in  that  class  of  work. 
When  bids  were  opened  but  two  proposals  were  received 
—for  $125,000  and  $113,000,  respectively.  As  the 
funds  available  for  this  part  of  the  entire  construc- 
tion were  insufficient  for  either  bid  they  were  again 
rejected.  After  careful  consideration,  it  was  deter- 
mined to  omit  the  filter  house  and  clear  well  in  the 
belief  that  the  available  funds  would  be  sufficient  to 
carry  out  the  work  on  that  plan,  and  that  later  it 
would  be  possible  to  finance  the  construction  of  the 
part  omitted. 

When  bids  were  received  on  the  smaller  amount  of 
work  it  was  found  that  the  totals  were  but  little 
reduced,  being  from  $90,000  to  $106,000,  and  all  being 
much  higher  than  the  engineer's  estimate.  The  small 
reduction  in  the  prices  bid,  for  the  work  omitted,  clearly 
indicated  that  the  contractors  considered  the  construc- 
tion hazard  in  the  intakes,  tunnel,  and  dry  well  as 
being  great,  and  that  it  would  be  impossible  to  secure 
better  bids  on  the  fixed-price  basis.  This  fact  was 
pointed  out  to  the  Board  of  Water  Commissioners  of 
the  City  of  Ashland.  It  was  explained  that  in  the  engi- 
neer's opinion  the  bid  of  $90,000  included  too  much 
for  contingencies ;  that  the  city  should  itself  assume  the 
hazard,  pay  for  it  if  it  existed,  and  profit  if  it  did  not. 
The  board  authorized  the  engineer  and  the  low  bidder 
to  draw  up  and  submit  a  contract  on  a  "cost-plus-fee" 
basis. 

A  working  contract  was  developed  including  the  fol- 
lowing principal  articles:  (1)  Cost,  including  all  labor, 
small  tools,  repairs  to  equipment,  etc.,  was  estimated  at 
$65,000.  The  contractor  was  allowed  a  fixed  sum  of 
$2,000  for  the  use  of  major  tools  and  equipment;  (2) 
based  upon  actual  cost  agreeing  with  estimated  cost,  the 
contractor's  fee  should  be  $6,750;  (3)  any  saving  in 
cost  below  $65,000  would  be  shared  equally  by  city  and 
contractor,  and  (4)  if  actual  cost  exceeded  $65,000  the 
first  $1,500  excess  was  to  be  paid  by  the  contractor; 
above  $1,500  the  contractor  was  to  pay  20  per  cent  and 
the  city  80  per  cent  until  the  fee  was  reduced  to  $3,000, 
after  which  there  should  be  no  further  reduction. 

The  construction  work  was  executed  under  this  con- 
tract at  practically  the  estimated  "cost,"  although  the 


Ohio  River,  due  to  the  abnormally  heavy  rains  of  the 
fall  of  1919,  flooded  out  the  work  ten  times.  Based  on 
the  average,  not  more  than  two  or  three  floods  would 
have  been  expected.  These  floods  caused  an  added  cost 
of  several  thousand  dollars,  which  would  have  been 
shared  by  the  city  and  contractor  under  normal  water 
stage  conditions. 

The  Ashland  contract  was  executed  by  the  Joseph  E. 
Nelson  &  Sons  of  Chicago  and  Kansas  City.  Alvord 
&  Burdick  were  engineers  for  the  city  of  Ashland,  being 
represented  By  Roy  H.  Davis,  as  resident  engineer.  The 
writer  prepared  the  contract  under  which  the  work  was 
performed. 


Power  Commission  Favors 
Potomac  Project 

Recommends  That  Great  Falls  Power  and  Water 

Supply  Be  Developed  In  Accordance 

with  Tyler  Report 

In  a  special  communication  to  Congress,  the  Federal 
Power  Commission  urges  the  prompt  development 
of  the  water  power  at  Great  Falls  on  the  Potomac,  and 
the  immediate  prosecution  of  a  separate  project  look- 
ing to  the  increase  of  the  water  supply  for  the  City  of 
Washington.  In  its  recommendation  to  Congress,  the 
commission  says  in  part: 

The  Federal  Power  Commission  is  of  opinion  that  the 
question  of  supplementary  water-supply  for  the  District 
of  Columbia  should  be  separated  from  that  of  power  pro- 
duction, both  for  the  reason  that  an  immediate  addition 
to  the  water-supply  of  the  District  of  Columbia  is  impera- 
tively demanded  and  also  for  the  reason  that  the  separa- 
tion of  the  two  projects  involves  no  substantial  loss  of 
either  time  or  money  if  the  Congress  should  determine  to 
carry  out  both  suggestions. 

For  the  reasons  given  by  Major  M.  C.  Tyler,  who  made 
the  report  for  the  Federal  Power  Commission,  the  com- 
mission is  clear  that  the  Potomac  rather  than  the  Patuxent 
water-supply  should  be  developed  and  it  earnestly  rec- 
ommends to  the  Congress  the  urgency  of  the  need  of  the 
district  that  this  project  be  at  once  undertaken. 

The  plan  for  the  development  of  hydro-electinc  power 
from  the  Potomac  has  these  great  advantages:  (1)  It 
contemplates  a  serial  development  of  which  the  several 
elements  can  be  separately  and  consecutively  undertaken, 
with  the  result  that  the  power  resources  of  the  district 
will  be  augmented  from  time  to  time  as  the  capacity  of 
the  district  for  the  absorption  of  the  power  developed  in- 
creases; (2)  the  suggested  conservation  of  use  of  exist- 
ing steam  installation  for  the  production  of  power  make 
it  highly  improbable  that  any  substantial  loss  will  accrue 
to  those  who  have  invested  in  steam  power  plants,  and  (3) 
the  serial  development  of  water  power  will  render  unneces- 
sary extensive  and  costly  additional  steam  power  plant 
installations,  which  would  be  necessary  unless  existing 
power  producing  facilities  are  supplemented  as  here  sug- 
gested by  the  early  development  of  a  large  body  of  primary 
power  from  a  dam  erected  near  Chain  Bridge. 

The  Federal  Power  Commission  recommends  to  the  Con- 
gress that  it  authorize  an  immediate  start  in  the  develop- 
ment of  power  in  accordance  with  the  Tyler  report.  Our 
study  of  the  situation  satisfies  us  that  all  the  power  so 
developed  will  find  a  ready  market  in  the  District  of 
Columbia  and  the  circumjacent  territory  to  which  it  can 
be  transmitted  without  disproportionate  line  loss  or  trans- 
mission system  cost. 

The  complete  development  of  the  Potomac  with  dams 
located  at  Chain  Bridge  and  Great  Falls  and  with  the  great 
water  reservoirs  for  storage  will  constitute  a  national  asset 
of  incalculable  value.  It  will  save  coal,  labor  and  trans- 
portation.     It    will    free    the    national    capital    from    de- 
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pendence  upon  steam  power  production  which  is  increas- 
ingly costly,  and  is  subject  to  much  greater  likelihood  of 
interruption  at  critical  times  due  to  shortage  of  coal.  It 
will  produce  an  immense  body  of  primary  and  secondary 
power  of  increasing  value  and  may  well  aid  materially  in 
the  development  of  a  power  district  about  the  great  com- 
mercial and  industrial  cities  from  Philadelphia  to  Rich- 
mond, in  which  a  steady  and  uniform  supply  will  stabilize 
and  encourage  further  industrial  development.  The  proj- 
ect when  completed  will  stand  as  an  illustration  to  the 
country  generally  of  the  immense  value  of  water-power 
development  in  the  conservation  of  our  national  resources. 
For  these  reasons  the  Federal  Power  Commission  concurs 
in  the  reports  transmitted. 


Comparison  of  Small  House  Costs 
for  1914, 1920  and  1921 

ACCORDING  to  figures  compiled  by  the  Philadelphia 
I  Operative  Builders  Association  and  explained  at 
the  recent  conference  of  all  elements  in  the  building 
industry  called  by  the  Industrial  Relations  Committee 
of  the  Chamber  of  Commerce,  a  two-story  si.x-room 
dwelling,  which  in  1914,  in  that  city,  cost  $2,969.30  to 
build,  during  1920  cost  $8,346.26,  and,  according  to  the 
wage  schedules  and  material  rates  existing,  would  cost 
$6,676.04.  The  figures  are  based  upon  an  operation 
of  100  houses.  The  figures  included  herewith  were 
presented  in  chart  form  to  show  where  the  excessive 
costs  still  lie  and  to  indicate  savings  that  could  be 
accomplished  through  reduction  in  the  cost  of  various 
items. 

Land  upon  which  the  house  is  constructed  cost  in 
1914  $500  and  in  1920  $600,  and  would  cost  $600  this 
year.  That  is  considered  a  conservative  estimate  and 
is  the  cost  of  a  lot  with  a  20-ft.  frontage  and  a  40-ft. 
depth.  The  comparative  street  improvement  costs  are 
as  follows: 


1914 

I— Sewer $22.50 

2— Water  pipe 15.00 

}— Curb  (plain) 6. DO 

A — f 'artway  paving 25 .  00 


1920 
{60  QO 
30.00 
16  50 
90.57 

tl97  07 


$60  DO 
30  00 
16  50 
90  57 


In  comparing  the  general  conditions,  it  was  found 
that  the  greatest  increase  in  any  item  was  that  concern- 
ing the  placing  of  the  first  and  second  mortgages.  In 
1914  it  cost  $20  to  place  a  first  mortgage  and  $23  to 
place  a  second  mortgage.  In  1920  these  costs  had  risen 
to  $220  and  $278  respectively  and  had  decreased  again 
to  $108  and  $128  respectively  in  1921.  Taxes  and 
interest  were  also  high  and  the  conference  decided  to 
attack  these  costs  with  a  view  to  securing  a  material 
reduction.  The  comparison  of  the  items  included  under 
general  conditions  is  as  follows: 


iriKpermiUand  affidavitJi. 
'  I»erniil  (brirk  and  tftone) 


T>-uranre  on  buildinc  material . 
'■iiran'vonbuildinca 


'*       1    '  '  '  ompAny'n  charf ea 

17     it'-4^\     arknnwlerlgiiig,      revenue 

rpr<,rdlng                        .  . 
jf-Kipenw  of  plB.ing  fir^t  mortgage 
!▼ — Etp'-nw  of  placing  *eron<l  mortgage 
10 — HuperviflioQ 
21— Supplies 

Toul 


1914 
(I  00 


10 

I  60 

5  00 

64  00 

32  00 

29  40 

II  25 

101  25 

69  75 

4  00 
20  00 
23  00 
18  00 

5  00 


1920 
t2  00 
5  00 


4  00 
10 
3  87 
15  00 
176  00 
88  00 
78  60 

7  93 
85  00 

263  00 
150  25 

8  50 
220  00 
278  00 

36  00 
15  00 


$2^00 
5  00 
7  50 
1  8'J 


In  the  actual  construction  work  1920  costs  showed  an 
increase  over  1914  costs  of  204  per  cent.  In  1921  this 
figure  had  dev-reased  until  the  construction  cost  was 
126  per  cent  above  the  1914  level.  The  comparison  of 
the  actual  construction  costs  in  the  three  years  is: 


I— Etcavation 

2 — Stone  ma^-'onry .  . 

^ — Brick  ma.sonry ,  . 

4 — Rough  carpentry-, 

5 — FiuLsh  carpentry. 

6 — Plastering 

7 — Cement  work 

8 — Cut  stone 

9 — Structural  steel 

10 — Roofing  and  .^pouting 

1 1 — Plumbing  and  gas  fitting   

12 — Heating 

1 3 — Electric  wiring 

1 4 — Stairwork 

1 5 — Labor,  general 

16— Tile  work '. 

17 — Iron  fence  and  clothes  polei 

1 8 — Sheet  metal  work 

1 9 — Cabinet  work 

20 — Hardware — finish , 

21 — Hardware — rougli 

22 — ^Painting  and  glazing 

23— .\rtgla:f 

24 — Range  and  connection 

25 — Ga5  water  heater  and  connection. 

26 — Parquetry  floor 

27 — Flue  lining  and  croelcs 

28 — Grading,  general 

29 — Paperhanging  and  decorating.  . . . 

30~I,ighting  fixture- 

31 — Sodding  and  seeding 

32 — Xumbezing  houses 


1914 

$40  95 

145  54 

226  25 

255  42 

2  66  00 

104  61 

83  00 

7  70 
n  80 
50  00 

167  00 

166  00 

30  00 

37  50 

25  00 

5  50 

17  00 

35  00 

22  70 

II  00 

11  00 
100  00 

8  75 
21  50 

12  00 
48  60 

2  10 

3  15 
42  75 
44  25 

2.43 


1920 

J99  45 

408  70 

703  67 

955  41 

850  00 

385.04 

258  54 

16  00 

48  47 

120  00 

545  00 

440  00 

81  25 

166  00 

50  00 

12  03 

30  00 

105  00 

56  00 

35  00 

33  00 

225  00 

15  00 

65  00 

35  00 

143  75 

8  85 

6  65 

110  00 

90  00 

4  86 

I  00 


1921 

$93  60 

354  42 

659  71 

555  67 

610  00 

269  42 

198.76 

16  00 

33  63 

110  00 

448.00 

368  00 

65  00 

125  00 

50  00 

9  90 

29  00 

86.00 

40  00 

32  00 

24  00 

215  00 

15  00 

65  00 

26  00 

129  60 

8  85 

6  30 

106  88 

83  00 

4  05 

I  00 


Total $2.005  15   $6,103  64   $4,842  79 

Adding  the  totals  for  ground,  street  improvements, 
general  conditions  and  construction,  the  cost  of  a  two- 
story  six-room  house  which  in  1914  sold  for  $3,200 
was  $2,969.30.  In  1920  this  co.st  had  increased  to 
$8,346.26  and  the  house  would  be  sold  for  $8,800.  The 
1921  house,  costing  $6,676.04,  would  be  sold  for  $7,200. 
In  1914  a  first-mortgage  value  on  the  $3,200  house  was 
$2,000,  the  second-mortgage  value  being  $700.  These 
respective  values  were  in  1920,  $4,400  and  $2,500,  and 
in  1921,  $3,600  and  $2,000. 

The  rates  of  labor  paid  in  these  operations  are  set 
forth  in  the  accompanying  table.  For  1914,  the  rates 
were  the  prevailing  rates,  though  non-union.  In  1920 
and  1921  they  are  the  actual  union  rates  in  effect.  The 
cost  of  labor  and  that  of  materials  are  given,  per  hour 
and  per  unit,  respectively,  in  the  following  tables: 

COST  OF  LABOR 

1914  1920                     1921 

Per   Hour  Per   Hoi 

$0    I7i  $0  50 

40  I    12 


Common  labor 

Carpenters 

( 'urpenters'  helpers .  .  . 

iMasterers 

Pla.-'terers'  helpers.  .  . 

Bricklayers 

Bricklayers'  helpers.  , 

.■<tone  masons 

I'aintern 

KooferN 

Koofer;-'  helper-*. 
Cement  finisher- 
Cement  laborer- 
Tile  setters. 
Tile  setters'  helper- 
Plumbers. 
Plumbers'  helpers 
.-*teani  fitters. 
Steam  fitters'  helper" 


Material 
on  stone 


Kougli  himbrr 

Kloonng 

No    I  si>riice  lall 

Huilrler's  lime 

Calcine  plaster 

Sand 

Kihre 

.SUuetural  steel 

Tin 

Fell 


I  25 
I  10 
1  30 
I  00 
I  30 
I  00 
I    10 


er  Hour 
$0  40 
I  00 
50 
I  25 
I  00 
I  30 
I  00 
I  30 
I  00 
I    10 


I   00 

68) 

I    15 


COST  OF   MATERIALS 


1)95  65      $1,445  55     $l,0>6  II        Tile  floors 


fnit 

1914 

1920 

1921 

Pereh 

$1   40 

$4 

00 

$3  00 

M 

7  00 

20 

Ofl 

18  00 

Bbl 

1   55 

5 

25 

4  50 

M.It.bm. 

20  00 

70 

00 

46  00 

M  ftbm 

30  00 

80 

00 

60  00 

M 

5  00 

20 

00 

9  50 

Bu 

25 

70 

64 

Bbl 

2  OO 

25 

6  25 

Ton 

1    30 

96 

2  80 

Bu 

25 

35 

35 

C*l 

1    40 

75 

4  00 

Box 

8  20 

22 

00 

22  50 

Ton 

30  00 

110 

00 

85  OJ 

Cwl 

70 

00 

2    10 

Keg  has..* 

3  00 

50 

4  7, 

Hank 

55 

25 

85 

Slid 

30 

00 

82 
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The  comparison  in  the  amount  paid  to  the  subcon- 
tractors is  indicated  in  the  last  table.  The  year  1914 
was  taken  as  a  base,  and  the  actual  amount  of  money 
paid  out  to  each  sub-contractor  for  a  specific  job  used 
as  100.  Compared  to  that  base  were  the  1920  and  1921 
amounts. 


COSTS  OF  SUB-CONTRACTS 
1914 
100 


1920 
318 
326 
265 
225 
257 
295 
240 
300 
270 


215 
250 
267 
220 
250 


Hardware  (finish) 

Plumbing 100 

Heating 100 

Painting ' 100 

Paperhanging 100 

Parquet  floors ...  1 00 

Roofing 100 

Slieet  metal  work .  1 00 

Electric  wiring,  .  .  100 

Millwork 100  i\i  ii\ 

Plastering 1 00  368  258 

Gas  ranges 100  300  3O0 

Excavations         100  243  228 

Rough  stone  foundation  walls 100  308  270 

Face  stone  work 100  226  190 

The  costs  reproduced  herein  were  gathered  mainly 
by  Daniel  Crawford,  Jr.,  president  of  the  Philadelphia 
Operative  Builders  Association,  who  agreed  to  build 
without  profit  100  such  houses  for  laborers  who  could 
finance  the  actual  construction. 


Timber  Floor  Rapidly  Destroyed 
By  Dry  Rot 

By  Wilson  Fitch  Smith 

Engineer,  Merchant  Shipbuilding  Corporation,   Harriman,   Pa. 

A  REMARKABLE  example  of  the  rapid  and  com- 
plete destruction  of  timber  by  dry  rot  is  the  floor 
of  the  restaurant  building  of  the  Merchant  Shipbuilding 
Corporation,  agent  for  United  States  Shipping  Board, 
Emergency  Fleet  Corporation  at  Harriman,  Pa. 

The  shipyard  and  adjacent  housing  development  were 
built  during  the  fall  and  winter  of  1917-18  under  the 
unusual  conditions  that  prevailed  during  that  war 
period.  (See  Engineering  News  Record,  Jan.  3,  1918, 
p.  17,)  One  of  the  last  buildings  erected  was  a  one- 
story  frame  stucco  restaurant  with  seating  capacity  for 
2,600  people.  The  plans  called  for  a  concrete  floor 
throughout  the  building,  but  in  order  to  reduce  the  cost 
of  the  building  just  before  construction  was  commenced 
it  was  decided  to  substitute  a  timber  floor  in  the  large 
cafeteria  section  covering  an  area  95  x  187  ft.  The 
natural  ground  surface  under  this  section  was  a  dry 
sandy  loam  from  3  to  8  ft.  below  floor  grade. 

The  original  plans  showed  concrete  piers  spaced  15  ft. 
6  in.  c.  to  c.  in  both  directions,  to  elevation  of  the  iloor 
level.  These  supported  the  columns,  which  carried  the 
roof.  The  floor  was  4  in.  of  concrete  laid  on  a  com- 
pacted fill.  The  plans  were  revised  to  omit  the  fill  and 
show  the  tops  of  the  concrete  piers  2  ft.  2  in.  below  the 
finished  floor  grade,  carrying  9  x  12-in.  y.p.  floor  girders 
made  up  of  three  3  x  12-in.  pieces  spiked  together. 
These  girders  carried  3  x  12-in.  y.p.,  or  hemlock  floor 
beams  spaced  18  in.  c.  to  c.  on  which  was  laid  A-in. 
rough  pine  flooring,  a  layer  of  building  paper  and 
J  X  2-in.  tongue-and-groove  maple  flooring.  Owing  to 
the  scarcity  of  lumber  the  most  readily  available  was 
used  and  it  is  probable  that  much  of  it  was  not  seasoned 
properly.  In  order  to  support  the  roof  columns  which 
had  been  designed  to  foot  on  the  top  of  the  concrete 
piers  at  the  finished  floor  level  10  x  10-in.  y.p.  blocks  14 
in.  long  were  placed  on  the  girders  over  each  pier,  with 
grain  vertical,  and  the  cast-iron  column  shoes  were 
spiked  to  these  blocks. 

The  construction  was  started  in  April,  1918,  and  the 


TIMBER  FLOOR  DESTROYED  BY  DRY  ROT 

building  completed'by  August,  1918.  In  the  haste  of 
the  war  period  the  change  in  type  of  flooring  was  made 
on  the  plans  but  no  change  was  made  in  the  drawings 
for  the  foundation  walls.  These  were  concrete,  10  in. 
thick  to  the  sill  level  and  were  continuous  around  the 
entire  area.  Although  all  of  the  other  buildings  with 
timber  floors  built  at  this  time  were  provided  with 
proper  ventilation  windows  in  the  foundation  walls,  this 
precaution  was  overlooked  by  the  construction  force 
who  followed  the  plans  exactly  and  apparently  no  one 
realized  the  necessity  of  providing  ventilation.  As  a 
result  the  space  beneath  the  floor  was  air-tight. 

In  the  winter  of  1920,  or  about  18  months  after  the 
completion  of  the  building,  the  floor  began  to  sag  be- 
tween columns,  then  the  columns  began  to  settle  irregu- 
larly. The  deterioration  was  so  rapid  that  in  March, 
1920,  the  section  was  closed  and  an  investigation  made. 
This  investigation  revealed  that  practically  the  whole 
area  was  infected  with  the  fungus  growth  that  induces 
dry  rot.  Many  of  the  girders  had  become  so  weakened 
that  they  had  broken  in  mid-summer.  The  yellow  pine 
column  footings  had  crushed  into  the  ends  of  the  girders 
and  in  many  cases  had  themselves  disintegrated  so  that 
the  columns  had  settled  10  in.  or  more.  The  rough 
flooring  was  practically  gone  and  the  under  side  of  the 
maple  flooring,  to  a  depth  of  half  its  thickness,  was  de- 
cayed so  that  the  integrity  of  the  floor  was  preserved 
solely  by  the  upper  fibers  of  the  maple  flooring. 

There  was  hardly  any  of  the  exposed  timber  that  was 
not  affected  but  generally  the  greatest  destruction  was 
in  the  center,  away  from  the  exterior  walls.  The  soil 
was  comparatively  di-y  and  no  moisture  visible  any- 
where. In  many  places  the  mycellium  of  the  fungi 
spread  out  in  a  thick  network  over  the  ground  some- 
times extending  several  feet  beyond  the  scrap  of  wood 
in  which  it  was  rooted.  It  is  apparent  that  the  timber 
was  infected  at  the  time  it  was  erected,  but  proper  ven- 
tilation would  certainly  have  arrested  its  development. 

It  is  probable  that  those  concerned  with  the  design  of 
the  buildings  had  knowledge  of  the  phenomenon  of  dry 
rot  as  ample  provisions  for  ventilation  had  been  made  in 
all  of  the  other  buildings  of  similar  nature,  and  the 
failure  to  provide  suitable  ventilation  was  evidently  due 
to  the  haste  of  construction  under  war  necessity. 

This  is  a  striking  example  of  the  costly  failure  that 
may  result  from  the  hasty  modification  of  a  plan,  even 
though  it  be  in  the  interest  of  economy,  unless  the 
consequences  are  carefully  followed  through  to  the  end. 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
worth-while  letters  pertinent  to  the  interests  of 
engineers  and  contractors.  In  order  that  this 
may  he  possible  contributors  are  asked  to  con- 
dense their  letters  to  the  shortest  space  con- 
sistent with  a  clear  presentation  of  their  ideas. 


Exchange  of  Silver  Coin  at  German  Border — 
A  Protest 

Sir — We    acknowledge    receipt   o/    copy    of   Engineering , 
News-Record  of  Nov.  4,  1920.  The  article  which  concerns  us 
contains  so   many  erroneous  statements  that  we   take  the 
liberty  to  correct  them  as  follows: 

The  export  of  silver  money  is  prohibited  by  law. 
Travelers  passing  the  border  are  therefore  obliged  to  pro- 
duce the  silver  money  they  possess.  At  our  exchange  de- 
partment in  the  station  all  foreign  money  is  exchanged 
as  well  as  silver  coin.  The  traveler  can  either  deposit  his 
silver  coin  there  or  exchange  it.  We  want  to  call  attention 
to  the  fact  that  foreign  silver  money  is  not  calculated  at  its 
exchange  value  for  notes,  but  at  the  world  market  price  for 
silver. 

The  official  announcements  of  these  quotations  by  the 
Reichsbank  are  shown  to  every  traveler  who  wishes  to  see 
them.  At  the  time  in  question  the  price  amounted  to  8 
marks  for  one  silver  gulden. 

You  were  therefore  not  compelled  to  exchange  your  silver 
money  hut  could  have  deposited  it  or  sent  it  to  somebody 
known  to  you  in  Germany.  If  you  received  silver  money  in 
Berlin  at  the  paper  money  rate,  we,  on  the  other  hand,  are 
not  obliged  to  change  your  silver  into  paper  money  and 
accept  the  loss  ourselves. 

On  the  strength  of  these  facts  we  must  object  energetic- 
ally to  your  accusation  of  the  robbery  of  travelers  and  sug- 
gest that  you  get  into  communication  with  the  bank  in  ques- 
tion in  Berlin  to  straighten  the  matter  out.  As  far  as  your 
further  serious  accusation  of  a  collusion  between  the  bank 
employees  and  the  revenue  officers  is  concerned,  we  have  pre- 
sented this  matter  to  the  proper  authorities. 

Although  our  experience  has  shown  us  that  everything 
which  can  discredit  Germany  is  being  published  broadcast 
and  in  distorted  fashion  by  our  former  enemies,  we  express 
the  hope  that  your  paper  will  assume  an  objective  stand- 
point and  also  publish  the  other  side's  views. 

Bentheim,  Germany.  Barmer  Bank-Verein, 

Dec.  13,  1920.  Hinsberg,  Fischer  &  Co. 


[The  statements  referred  to  were  made  in  an  article  by 
the  editor  written  from  abroad.  He  stated  that  he  had 
received  only  20  marks  at  the  German  border  city  of  Ben- 
theim for  a  2J  gulden  piece  (Dutch)  for  which  he  had 
paid  .37J  marks  the  day  before  in  Berlin.  He  characterized 
the  procedure  as  robbery. 

The  intimation  in  the  rejoinder  is  that  the  real  cause  of 
the  loss  was  the  selling  bank  in  Berlin,  that  it  charged  for 
Dutch  silver  at  the  rate  for  Dutch  notes,  which  presumably 
is  at  some  point  between  the  silver  and  the  gold  rates.  If 
that  were  the  case — and  we  have  not  the  data  at  hand  to 
verify  or  deny  the  point — it  is  obvious  that  on  a  later  ex- 
change the  seller  would  lose.  He  would  get  merely  the 
ilver  price. 

Of  this,  though,  we  are  certain:  whether  the  selling  banks 
II'  the  interior  or  the  buying  bank  at  Bentheim  is  at  fault, 
the  effect  on  the  traveler  is  the  same — he  leaves  Germany 
smarting  under  what  he  considers  an  injustice.  The  editor 
stated  that  his  case  was  not  isolated,  that  other  travelers 
made  the  same  complaint.  The  situation  is  unfortunate  for 
Germany,  for  this  system  In  sending  people  out  of  the 
country  with  the  feeling  that  they  have  been  unfairly 
treated. — Editor.] 


Cross  Sectioning  and  Good  Judgment 

Sir — In  your  issue,  Dec.  30,  1920,  p.  1272,  appears  an 
interesting  article  on  railroad  cross-sections  taken  with  the 
Beaman  Stadia  Arc. 

The  Western  District,  Interstate  Commerce  Commission, 
on  grading  measurements,  experimented  with  several  types 
of  cross-section  instruments,  but  found  nothing  superior  to 
the  hand-level,  rod  and  metallic  tape,  with  occasional  use  of 
the  small  Reed  slope  board,  which  gives  the  graphical  solu- 
tion of  a  right  triangle  when  the  slope  distance  is  meas- 
ured.    In  wide  yards  a  dumpy  replaced  the  hand-level. 

In  this  connection  it  must  be  bom  in  mind  that  in  meas- 
uring grading  the  object  is  not  to  take  a  cross-section  with 
superfine  accuracy,  but  to  determine  as  nearly  as  possible 
the  volume  of  earth  lying  between  that  section  and  the 
preceding  one.  If  too  much  attention  is  paid  to  niceties  of 
instrumental  work  the  engineer  has  not  the  opportunity  of 
judging  the  natural  ground  slopes  and  properly  placing  the 
section  to  arrive  at  the  correct  volume  closely.  The  pur- 
pose is  to  fit  a  number  of  prisms  to  a  somewhat  irregular 
body  of  earth  in  order  to  compute  the  cubic  yardage. 

To  arrive  at  a  fair  figure  on  old  grading  work  it  may  be 
necessary  to  estimate  to  some  extent  the  original  toe  of 
slope  which  might  be  covered  by  silted  ground  or  eroded. 

For  these  reasons  a  hand-level  gives  best  results. 

Extreme  accuracy  of  cross-sections  is  not  as  important  as 
good  judgment  in  selecting  the  point  at  which  the  section 
should  be  taken,  and  estimating  the  original  surface  of  the 
ground,  and  no  set  rule  for  placing  the  sections  at  uniform 
distances  apart  can  be  adhered  to.  A.  A.  Royce. 

Bocas  del  Toro,  Republic  of  Panama,  Jan.  15. 


No  Need  to  Curtail  Iowa  Road  Work 

Sir — In  your  issue  of  Jan.  6.  p.  41,  there  is  a  letter  by 
John  Wilkes  making  a  plea  for  higher  automobile  taxes, 
and  also  for  the  temporary  curtailment  of  road  improve- 
ments. In  this  article  I  find  the  name  of  the  state  of  Iowa 
coupled  with  th3  fact  that  this  State  has  the  largest  number 
of  automobilef  in  proportion  to  the  population;  also  that  the 
people  in  this  State  borrowed  the  largest  amount  from  the 
Federal  Reserve  Bank  in  this  district  in  proportion  to  its 
quota  of  the  usual  crop-moving  loans.  In  the  same  para- 
graph is  mentioned  the  fact  that  South  Dakota,  which  also 
ranks  high  in  the  number  of  automobiles  in  proportion  to 
the  population,  is  having  a  great  many  bank  failures.  These 
statements,  while  perhaps  true,  sound  without  a  word  of 
explanation  rather  derogatory  to  Iowa. 

To  begin  with  Iowa,  being  an  agricultural  state,  and 
one  of  the  best  in  the  Union,  wealth  is  more  generally 
distributed  among  the  population  than  in  states  contain- 
ing large  manufacturing  centers.  Iowa  has  prospered 
immensely  the  last  three  or  four  years,  due  to  large  yields 
and  high  prices.  The  increase  in  the  automobiles  owmed  in 
this  State  in  that  time  has  been  enormous.  Referring  to  the 
large  amount  of  money  which  the  people  of  Iowa  have 
borrowed  this  year  during  the  crop-moving  season,  this  is 
traceable  to  a  falling  produce  market  and  one  of  the  biggest 
crops  in  years.  The  produce  instead  of  going  to  market  as 
is  usual  this  time  of  the  year  is  being  held  for  better  prices. 
This  necessitates  bigger  loans  for  meeting  current  needs. 

Iowa  greatly  increased  its  income  from  license  fees  a 
year  ago  when  a  law  taking  effect  Jan.  1,  1920,  based  the 
fee  collected  on  the  cost  of  the  car  and  its  weight.  One 
per  cent  on  the  cost  of  the  car  and  40c.  per  hundred  weight 
is  collected,  the  idea  being  that  the  heavier  car  does  the 
most  damage  to  the  road  surface.  This  makes  the  lowly 
"jitney"  pay  only  |10  while  a  car  costing  |7,000  and  weigh- 
ing .'5,000  lb.  pays  $90  a  year  for  the  use  of  the  public 
highways  if  registen'd  in  Iowa. 

Iowa  now  has  a  very  efficient  highway  department  under 
whose  supervision  this  money  along  with  other  current 
funds  and  federal-aid  funds  available  are  being  spent.  In 
such  a  case  there  i.s  no  unusual  burden  being  placed  on  the 
people.  Iowa  is  going  ahead  steadily,  spending  these  funds 
and  pulling  itself  out  of  the  mud.  There  is  no  occasion  here 
for   any  great  curtailment   of  road    expenditures   such   as 
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might  be  desirable  were  funds  obtained  solely  from  bond 
issues  being  sold  under  the  present  adverse  financial  condi- 
tions. Absolute  curtailment  of  all  road  expenditures  would 
tend  further  to  upset  present  conditions. 

A.  P.   MUNSEN, 
Bridge  and  Paving  Contractor. 
Marion,  la.,  Jan.  10. 


Earth-Pressure  Curves  by  Coulomb's  Formula 

Sir — The  curves  shown  herewith  were  made  up  by  the 
writer  in  order  to  have  done  once  and  for  all  the  computa- 
tion for  earth  pressure  on  retaining  walls.  A  statement 
of  Baker's  may  be  recalled,  that  no  matter  how  carefully 
earth  pressure  may  be  figured  some  very  broad  assump- 
tions must  be  made  to  start  with,  so  that  you  might  almost 
as  well  assume  the  thickness  of  the  wall.  Coulomb's 
formula,  however,  even  though  it  may  be  incorrect,  gives 
very  reliable  results  on  a  subject  that  is  so  uncertain. 
To  simplify  its  application  ^ 
the  curves  were  plotted  only 
for  the  standard  angles  of 
repose  1  on  li,  1  on  2,  and 
1  on  2J.  This  is  as  close  as 
most  of  us  know  the  slopes 
of  materials  used  in  con- 
struction, and,  as  a  general 
rule,  it  is  not  known  what 
material  will  go  into  a  back- 
fill until  after  the  wall  is 
designed  and  built.  In  such 
cases  the  curve  representing 
a  1  on  2  angle  of  repose  is 
safer  than  the  lower  one. 
This  middle  curve  also 
agrees  very  closely  with 
tests  on  sand,  as  published 
in  Engineering  News-Rec- 
ord several  months  ago,  in 
which  the  lateral  pressure 
was  found  to  be  42  per  cent 

of  the  vertical  pressure  at  all  depths.  For  the  curves  shown 
here  the  weight  of  earth  is  taken  at  100  lb.  per  cu.ft.,  and 
may  be  easily  corrected  for  other  values.  In  computing 
the  overturning  moment  the  total  pressure  is  to  be  applied 
at  one-third  the  distance  up  from  the  base. 

Mason  City,  Iowa.  A.  W.   Bedeia. 
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The  Special  Library  Link 

Sir— The  New  York  Times  of  Sunday,  Jan.  9,  1921,  in 
its  Editorial  Section  has  a  very  interesting  article  on 
•"X^ngineers  Join  in  Research  Work"  with  a  sub-head  "Agen- 
cies Co-operate  in  Effort  to  Salvage  Knowledge  Gained  in 
War."  While  the  aim  of  this  article  is  to  make  known  the 
co-operation  of  the  several  large  engineering  societies  of 
this  country  in  linking  together  their  members  into  a  vast 
potential  force  for  the  solution  of  the  various  problems  con- 
fronting the  manufacturer  and  scientist,  it  has  left  out  a 
very  important  link  in  this  chain  of  research.  I  refer  to 
the  library  link. 

We  all  know  that  today  as  never  before  scientists  and 
manufacturers  are  depending  more  and  more  upon  records 
of  others  as  found  in  the  printed  word.  Witness  the  growth 
of  the  service  of  the  United  Engineering  Society,  the  gen- 
erous response  to  the  Chemists  Club  for  increased  funds, 
the  expansion  of  the  Technology  room  of  the  New  York 
Public  Library  and,  most  important  of  all,  the  tremendous 
increase  in  special  libraries  organized  since  1917  to  aid 
large  and  small  industries  in  the  solutions  of  their  prob- 
lems. 

With  the  linking  up  of  this  vast  reservoir  of  salvaged 
knowledge  gained  from  the  war  together  with  knowledge 
that  has  been  made  available  throughout  past  years  what 
greater  ally  to  industrial  research  could  be  found? 

To  go  back  to  March  20,  1915,  p.  3.51,  the  Engineenng 
Record  published  an  article  the  text  of  which  was:  "There 
are  today  in   this   country  a  large  group   of  engineering 


libraries  of  great  value  collectively  but  not  suitably  co-ordi- 
nated." This  article  finishes  by  saying  that:  "To  do  tha 
work  would  necessarily  require  considerable  expenditure, 
but  it  would  be  time  and  money  well  spent." 

It  is  not  altogether  unlikely  that  the  following  circum- 
stance will  be  repeated  many  times  and  to  avoid  it  we 
should  make  a  national  effort  to  harness  it.  I  refer  to  a 
hacpening  in  an  industi'ial  city  where  a  large  manufactur- 
ing concern  had  been  experimenting  on  a  special  process, 
resulting  finally  in  failure.  One  of  the  men  working  on 
this  process  was  talking  with  the  librarian  of  the  city  about 
it.  A  smile  crept  over  the  librarian's  face  as  he  told  the 
man  that  "that  very  experiment  had  been  tried  out  before 
and  found  a  failure.  We  have  a  record  of  that  failure  right 
here  in  one  of  our  books."  So  because  this  concern  went 
ahead  blindly  they  lost  some  thousands  of  dollars  and  were 
no  further  ahead. 

So  it  goes  and  so  it  will  continue  to  go — wasting  thou- 
sands of  dollars  annually  simply  by  failing  first  to  find  out 
whether  or  not  the  proposed  process,  operation,  or  what- 
ever it  may  be  has  ever  been  done  before  and  if  so  what 
is  the  best  way. 

There  are  two  ways  that  this  "library  link"  can  aid 
materially:  (1)  By  published  weekly  an  index  of  ab- 
stracts of  articles  in  current  technical  papers.  (2)  By 
founding  a  large  central  catalog  of  all  technical  books, 
pamphlets,  trade  catalogs,  and  translations  carefully  an- 
alyzed for  every  item  of  value  in  them.  Such  a  catalog 
would  be  a  large  undertaking  but  by  no  means  impracti- 
cable. A  long  start  has  been  made  in  the  Library  of  the 
United  Engineering  Societies,  in  the  Library  of  Congress 
and  John  Crerar  Library  of  Chicago.  This  proposed  library 
has  its  prototype  in  the  International  Institute  of  Bibliog- 
raphy at  Brussels,  which  fortunately  escaped  the  ruth- 
lessness  of  the  Germans  and  recently  filed  its  12  millionth 
card. 

Additional  co-operation  could  be  gained  by  linking  up  the 
sevei-al  hundred  special  libraries  devoted  to  special  indus- 
tries by  making  them  sponsors  for  picking  out  all  items  of 
pertinent  value  in  their  collections  and  sending  copies  of 
cards  indexing  these  items  to  the  proposed  central  catalog. 

New  York  City,  Jan.  11.  K.  C.  Walker. 


Hydrated  Lime  Test  Specimen 
Very  Lean  Mix 

Sir — I  have  noted  in  your  issue  of  Jan.  20,  1921,  p.  121, 
a  tabulation,  giving  the  results  of  the  third  inspection  of 
the  specimens  of  concrete  exposed  to  the  action  of  sea- 
water  at  the  Boston  Navy  Yard.  We  are,  of  course,  espe- 
cially interested  in  the  report  of  the  action  of  specimen  No. 
22,  which  was  the  one  containing  hydrated  line,  but  we  feel 
that,  as  presented,  the  data  will  be  misleading  to  the  great 
majority  of  your  readers  who  have  not  followed  the  subject 
closely  or  who  have  forgotten  about  the  former  reports  as 
to  the  specifications  and  fabrication  of  this  specimen. 

The  proposed  specifications  for  these  tests  first  appeared 
in  Engineering  News  (Dec.  24,  1908,  p.  730)  in  which  it 
was  proposed  to  use  90  per  cent  of  average  cement,  made 
from  a  mixture  of  several  cements,  and  10  per  cent  of 
hydrated  lime  to  3  parts  of  sand  and  6  parts  of  coarse 
aggregate.  The  description  of  the  fabrication  of  these 
specimens  appeared  in  The  Engineering  Record  (Aug.  19, 
1911,  p.  230)  from  which  description  we  find  that  for 
specimen  No.  22  a  mixture  of  nine  parts  of  average  Portland 
cement  to  one  part  of  hydrated  lime  was  used,  with  3 
parts  of  fine  bank  sand  from  South  Acton,  Mass.,  and  6 
parts  of  crushed  trap  rock,  from  Maiden,  Mass.  From  the 
same  article,  we  find  that  the  sand  weighed  97.18  lb.  per 
cu.ft.  with  34.2  per  cent  voids,  and  that  the  stone  weighed 
90.24  lb.  per  cu.ft.  with  50  per  cent  voids.  The  consistency 
was  reported  as  being  quaky  with  slight  tamping.  We 
further  note  that  the  specimen  w'as  cracked  in  handling 
and  suspending,  though  no  details  were  given  as  to  where 
the  crack  was.  This  was  the  only  specimen  reported  as 
having  been  injured  in  handling. 

Throughout  the  reports,  this  specimen  has  always  been 
alluded  to  as  being  of  1:3:6  mixture  with  10  per  cent  of 
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hydrated  lime  added;  as  a  matter  of  record,  the  hydrated 
lime  was  substituted  for  portland  cement  to  the  extent  of 
10  per  cent,  so  that  this  was  the  leanest  mixture  of  the 
entire  series,  the  actual  mixture  being  1:3.33:6.66.  Besides 
being  the  leanest  mixture  we  find  that,  as  previously  noted, 
it  was  broken  prior  to  suspension  in  the  water. 

Under  date  of  Dec.  22,  1909,  we  find  a  report  that  the 
interior  of  the  3-in.  cored  hole  was  absolutely  dry  after 
the  specimen  had  been  suspended  (cracked)  for  about  ten 
months.  This  is  of  especial  interest,  in  view  of  the  facts 
that  the  specimen  was  the  leanest  mix  of  the  entire  series 
and  that  a  simple  calculation  will  show  that  the  voids  could 
not  be  completely  filled,  theoretically,  by  the  cement  and 
matrix,  respectively. 

Several  other  specimens  were  prepared  with  true  1:3:6 
mixes  and  in  1920  we  find  that  No.  9,  11  and  13  are  in  very 
bad  condition,  15  and  17  fairly  solid.  No.  19  "missing,"  No. 
7  and  No.  22  entirely  gone  in  mid  section  and  remaining 
concrete  rotten. 

Taking  into  consideration  the  facts  that  hydrated  lime 
was  substituted  for  Portland  cement  in  specimen  No.  22  and 
as  a  consequence  this  specimen  represented  the  leanest 
mixture  of  the  entire  series,  and  further  that  the  specimen 
was  cracked  in  placing,  it  is  not  as  much  a  cause  for  wonder 
that  the  specimen  disintegrated  as  it  did,  as  it  is  of  aston- 
ishment that  this  specimen  showed  a  record  which  compares 
so  well  with  specimens  made  of  a  richer  mix,  and  that  it 
took  over  ten  years  for  the  mid-section  to  be  entirely  dis- 
integrated. The  WTiter  would  have  predicted  this  disinte- 
gration to  have  been  completed  in  three  years  at  the  outside, 
since  calculating  from  the  voids,  as  given,  this  specimen 
must  have  been  very  porous  and  so  have  allowed  entire 
permeation  of  the  mass  by  the  sea  water. 

T'i'RKELL  B.  ShERTZER, 

Construction  Engineer,  Eastern  Bureau  of  National   Lime 
Association. 
New  York,  Feb.  2. 


Stresses  in  Reinforced-Concrete  Chimneys 

Sir — Mr.  Fleming's  interesting  article  on  "A  Few  Lapses 
in  Textbooks"  in  Engineering  News-Record,  Jan.  20,  1921,  p. 
125,  puts  the  writer  in  mind  of  a  disagreement  between 
two  textbooks  as  to  the  stresses  in  a  reinforced-concrete 
chimney  when  eccentrically  loaded. 

Hool  &  Johnson's  "Concrete  Engineer's  Handbook"  on 
p.  407  describes  a  graphical  method  as  given  by  W.  S. 
Wolfe,  instructor  in  Architectural  Engineering,  University 
if  Illinois,  in  Engineering  &  Contracting,  April  25,  and 
May  23,  1917.  Under  the  conditions  given  the  maximum 
stress  in  the  concrete  is  found  to  be  479  lb.  per  sq.in. 
and  the  maximum  stress  in  the  steel  is  10,650  lb.  per  sq.in. 

Turneaure  &  Maurer's  "Principles  of  Reinforced-Concrete 
Construction,"  third  edition,  gives  a  diagram.  Fig.  5  on  p. 
419,  from  which  the  maximum  stresses  in  the  concrete  and 
steel  due  to  an  eccentric  load  caused  by  wind  pressure  (the 
vertical  component  of  the  wind  and  dead  load  being  the 
same  in  amount  and  location  as  that  in  Mr.  Wolfe's  illus- 
tration) are  found  to  be  517  and  8,760  lb.  per  sq.in.,  respec- 
tively, as  nearly  as  can  be  read  from  the  diagram. 

These  results  do  not  agree  very  well  and  in  very  large 
chimneys  the  difference  in  the  stresses  as  found  by  the  two 
methods  are  apt  to  be  much  greater.  A  case  recently  came 
to  the  writer's  attention  of  a  chimney  about  20  ft.  in  diam- 
eter at  the  base  and  about  200  ft.  high  in  which  Wolfe's 
method  gave  nearly  twice  as  much  stress  in  the  concrete  and 
several  thousand  pounds  per  square  inch  more  in  the  steel 
'han  TurneJ-ure  &  Maurer's.  In  the  latter  case  Taylor  & 
Thompson's  method  agreed  fairly  well  with  Turneaure  & 
Maurer's  results. 

In  Turneaure  &  Maurer's  method  the  assumption  is  made 
that  the  steel  reinforcement  is  in  the  form  of  a  cylindrical 
shell  located  in  the  center  of  the  concrete  shell  and  in  this 
respect  deviates  somewhat  from  the  facts. 

As  far  as  the  writer  can  see  Mr.  Wolfe's  method  is  prac- 
tically accurate  and  yet,  in  the  case  of  the  large  chimney 
before  mentioned,  it  is  difficult  to  account  for  the  results 
obtained.     In  that  case  the  line  of  the  resultant  pre.'isurc 


came  close  to  the  edge  of  the  kern,  indicating  compression 
over  the  entire  shell,  but  the  diagram  based  on  Wolfe's 
method  showed  much  higher  tensile  stresses  in  some  of  the 
steel  bars  than  would  seem  possible  under  the  circumstances. 
The  man  who  made  the  diagram  stoutly  defended  its  accu- 
racy and  the  variation  in  results  of  the  different  methods 
was  the  cause  of  considerable  discussion. 

The  vkTiter  would  be  much  gratified  if  someone  who  has 
the  courage,  time  and  mathematical  talent  would  analyze 
the  different  methods  and  determine  which  should  be  con- 
sidered the  standard  one  to  use.  Frank  S.  BAiLETlf. 

Boston,  Mass.,  Feb.  17. 


A  Thrust  Boring  Machine 

Sir — Your  issue  of  Oct.  14,  1920,  contains  on  p.  772  an 
article  on  a  thrust  boring  machine.  A  somewhat  similar, 
but  cruder  machine  was  designed  by  the  writer  about  the 
year  1898  to  push  pipes  through  three  earth  dams,  the  object 
being  to  replace  4-in.  siphon  pipes  by  4-in.  gravitation  pipes 
v.-ithout  intrefering  with  the  water  level  of  the  reservoir. 

The  method  was  to  put  a  concrete  block  against  the  puddle 
wall,  the  concrete  block  having  a  hole  through  it  that  would 
allow  of  the  free  passage  of  4-in  screw  pipes  such  as  those 
used  for  lining  bore  holes.  A  pointed  iron  head  fixed  onto 
the  end  of  the  leading  pipe  was  then  pushed  through  the 
hole  in  the  concrete  block,  other  pipes  being  added  and 
pushed  on  until  the  pipe  emerged  into  the  water.  When 
everything  was  ready  the  piercing  head  had  to  be  removed 
and  the  flexible  joint  carrying  the  floating  intake  pipe  put 
on  by  divers.  The  object  of  the  concrete  block  was  to 
prevent  any  creep  of  water  along  the  pipe  through  the 
puddle.  W.  H.  Shields, 

Perth,  Western  Australia.  Consulting  Engineer. 

Nov.  23,  1920.  

An  Old  Water  Turbine 

Sir  —  In  the  onward  march  of  science  it  is  sometimes 
worthwhile  to  pause  and  review  the  work  of  our  predeces- 
sors. Occasionally  we  receive  a  shock  when  we  discover 
that  some  of  the  principles  which  ^ve  believe  to  be  of  recent 
origin  were  in  reality  employed  years  ago. 

In  the  accompanying  photograph,  taken  a  few  years  ago, 
is  shown  an  old  water  turbine.  It  occupies  its  original 
position,  but  the  former  mill  with  its  equipment  is  entirely 
gone  and  the  dam  seen  in  the  distance  is  in  the  last  stages 
of  decay.     The  developed  head  was  apparently  about  8  ft. 

The  turbine  was  set  on  the  bed  of  the  river  and  the 
unique  thing  about  it  is  the  discharge  of  the  water  upward 
and  outward,  with  no  draft  tube.  The  runner  buckets  re- 
mind one  of  the  Francis  runner  in  principle.  There  were 
evidences  of  a  6  ft.  power  flume.  A  cast-iron  gate  is  shown, 
admitting  the  water  to  a  plate  spiral  casing.  The  turbine 
shaft  with  coupling  on  top  clearly  indicates  that  the  turbine 
rests  in  its  original  position. 

The  plate  visible  on  the  gate  casing  bears  an  inscription 
somewhat  as  follows:  "Geo.  H.  Jones  Little  Giant  Turbine, 
Mfg.  by  J.  C.  Wilson  &  Co.,  Pictou,  Ont.,  1870."  The  power 
site  is  at  Paquettcville,  Province  of  Quebec,  Canada,  on  a 
stream  tributary  to  Hall  Stream,  in  turn  tributary  to  the 
Connecticut  River.  D.  M.  Wood, 

Boston,  Feb.  21.  Engineer  with  Stone  &  Webster,  Inc. 


Almost  a  Sacred  Occupation 

Appreciation  of  the  value  of  a  potable  water  .supply 
was  indicated  recently  in  a  paper  before  the  Indiana 
Sanitary  and  Water  Supply  Association  by  H.  O. 
Garman,  chief  engineer,  Indiana  Public  Service  Com- 
mi.saion,  in  the  following  terse  terms:  Few  committees 
appreciate  that  it  i.'*  hut  one  step  from  the  home  to  the 
cemetery  and  that  your  place  in  a  home  or  in  the 
cemetery  is  absolutely  in  the  hands  of  some  obscure, 
unknown,  underpaid  and  too  often  unappreciated 
employee  of  the  purification  department  of  our  water 
utilities.  The  management  and  operation  of  a  water 
utility  is  almost  a  sacred  occupation. 
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Hints  for  the  Contractor 


Mixing  Plant  Mounted  on  a  Motor  Truck 

A  MIXING  plant  mounted  on  a  6i-ton  motor  truck, 
as  illustrated  in  the  accompanying  view,  has  been 
used  successfully  for  small  concreting  jobs  by  C.  S. 
Edwards,   contracting  engineer  of  Jersey  City,  N.   J. 


TRUCK  MOUNTED  MIXING  PLANT  FOR  .SMALL,  JOBS 

The  ;^-cu.yd.  mixer,  with  an  elevating  loading  skip 
and  a  chute  discharge  is  mounted  on  the  rear  of  the 
truck  and  the  remainder  of  the  space  is  occupied  by 
the  stone  and  sand  bins  and  the  water  tank.  Space 
under  the  bins  provides  for  the  storage  of  twenty-five 
bags  of  cement.  The  stone  bin  is  of  4i  cu.yd.  capacity 
the  sand  bin  2 J  cu.yd.,  and  the  water  tank  280  gal. 
Briefly,  about  enough  material  for  a  5  cu.yd.  of  con- 
crete is  carried,  which  is  sufficient  for  a  majority  of 
small  jobs. 


Watertight  Concreting  in  Wet  Gravel 

PITS  and  conveyor  tunnels  in  water-bearing  gravel 
at  the  Samson  Tractor  Co.,  Janesville,  Wis., 
necessitated  special  methods  in  securing  watertight 
concrete  construction,  a  canvas  membrane  being  em- 
bedded in  the  concrete  for  part  of  the  work.  Ashpits 
adjacent  to  the  smokestack  at  the  heating  plant  or 
power  house  constituted  the  most  difficult  problem,  the 
largest  pit  being  about  16  ft.  square  and  26  ft.  deep 
below  grade  and  the  other  15  ft.  deep. 

After  the  general  basement  excavation  had  been  taken 
out  with  a  steam  shovel  and  teams  the  pits  were 
started,  using  tight  wood 
sheeting  all  round.  At 
first  the  bracing  wan 
framed  and  assembled 
in  advance  and  driven 
down  with  the  sheeting, 
but  later  the  ordinary 
practice  was  adopted  of 
driving  the  sheeting  and 
then  placing  wales  and 
braces  as  the  pit  was  ex- 
cavated.     The    for  m  e  r 

method  was  satisfactory  but  was  found  to  have  no 
advantage  over  the  ordinary  method.  Sheeting  was 
driven  by  hand  and  by  a  type  of  small  air  hammer 
on  which  the  operator  stands  while  driving.  No  jetting 
was  used  in  this  coarse  water-bearing  gravel.  Pumping 
was  done  continuously  by  three  6-  to  8-in.  steam  vacuum 


•OXCRETE  FLOOR  OF   PI'I 
POURED    FROM    TOP 


pumps  and  two  6-in.  centrifugal  pumps,  one  steam  and 
one  electric. 

For  the  concreting  a  24-in.  subfloor  was  poured  first, 
leaving  a  channel  all  round  between  it  and  the  sheeting 
to  carry  water  to  the  sump,  as  shown  in  the  drawing. 
In  spite  of  this  the  water  flowing  over  the  floor  washed 
out  a  part  of  the  cement  in  places  and  small  springs 
were  formed  in  the  subfloor.  Wall  forms  were  hung 
in  position  and  the  reinforcing  steel  was  placed  within 
them.  Then  upon  the  concrete  subfloor  was  laid  a 
waterproofing  membrane  of  heavy  duck  soaked  in 
paraffin  oil,  this  membrane  being  turned  up  18  in.  in 
the  middle  of  each  wall.  Reinforcing  rods  for  the  floor 
proper  were  then  placed  and  covered  with  a  top  form 
12  in.  above  the  sub-floor.  Concrete  was  poured  con- 
tinuously from  the  surface  of  the  ground  until  the 
floor  and  the  walls  were  completed.  A  1:2:4  mix  was 
used,  made  with  washed  gravel  and  having  added  to  it 
10  lb.  of  hydrated  lime  for  each  sack  of  cement.  Special 
care  was  taken  to  have  the  concrete  well  puddled  after 
placing  in  order  to  form  a  dense  mass.  These  pits  have 
proved  thoroughly  watertight. 

Tunnels  and  pits  under  a  large  portion  of  the  foundry 
are  required  for  the  numerous  molding  machines  and 
conveyors.  Concrete  for  their  floors  was  poured  first, 
drain  tiles  being  laid  on  the  sub-grade  to  carry  the 
water  to  sumps  from  which  it  was  pumped.  A  gVoove 
2  X  4  in.  was  cast  in  the  floor  under  each  wall,  and 
was  filled  with  oakum  and  tar  before  pouring  the  wall 
concrete.  This  method  did  not  prove  as  satisfactory 
as  that  employed  for  the  pits  described  above. 

The  contractors  for  the  buildings  were  J.  P.  Cullen 
&  Son,  Janesville,  Wis.,  and  the  DuPont  Engineering 
Co.,  Wilmington,  Del.  All  construction  work  was  under 
the  supervision  of  Frank  D.  Chase,  Inc.,  engineers, 
Chicago;  Horace  S.  Baker  was  engineer  in  charge  and 
F.  M.  Reynolds  was  superintendent  of  construction. 


Stench  Warns  Underground  Workers 

THE  SYSTEM  of  warning  workmen  by  stench  in 
tunnels  or  mine  shafts  employs  a  vile  smelling  liquid 
which  is  injected  into  the  main  compressor  air  line  near 
the  surface.  The  air  current  quickly  vaporizes  the 
liquid  and  carries  the  odor  to  every  part  of  the  work 
where  compressed  air  is  being  used.  Thus  a  general 
alarm,  warning  the  workmen  to  come  to  the  surface 
can  be  given  very  quickly.  Five  California  mining 
companies  have  recently  employed  this  means  of  com- 
munication with  excellent  results. 

Two  substances  used  for  this  purpose  are  ethylmer- 
captan  and  amylacetate.  The  former  is  reported  to  be 
preferable;  it  has  a  disagreeable  skunk-like  smeii  ana 
less  than  0.01  per  cent  by  volume  of  its  vapor  in  air 
will  give  a  strong  odor.  It  costs  about  $2.25  per 
pound.  This  is  used  in  the  proportion  of  li'  pints  per 
100,000  cu.ft.  of  free  air.  The  amylacetate  or  artificial 
"banana  oil"  which  is  easier  to  obtain  is  used  in  the 
proportion  of  31  pints  per  100.000  cu.ft.  of  free  air. 
It  does  not  evaporate  as  quickly  as  the  other  compound 
and  as  it  has  a  rather  pleasant  odor  is  considered  less 
suitable  than  a  stench  for  warning  purposes. 
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Object  to  Early  Creation  of 
Port  Authority 

Jersey   City   Protests   Against   Recom- 
mendations of  Harbor  Development 
Commission's   Report 

In  a  report  issued  Feb.  21,  1921,  the 
Board  of  Commissioners  of  Jersey  City, 
N.  J.,  definitely  oppose  the  creation  at 

■  the  present  time  of  a  port  authority  for 
the  metropolitan  port  district  of  New 
York.  The  opposition  is  directed  at  the 
recommendations  of  the  report  of  the 
New  York-New  Jersey  Port  and  Har- 
bor Development  Commission  made 
some  weeks  ago.     The  Jersey  City  re- 

'  port  was  prepared  by  the  Jersey  City 

■  Development  Plan  Board  of  Engineers 
'and  approved  by  the  Board  of  City 
t  Commissioners. 

- ., .  -The  basis  of  the  opposition  is  made 
on  the  following  counts:  (1)  There 
should  have  been  submitted  to  the 
people  of  New  Jersey  before  the  New 
Jersey  Legislature  was  called  upon  to 
create  any  port  authority  a  complete 
plan  and  report  showing  definite  plans 
for  development  of  every  part  of  the 
New  Jersey  portion  of  the  metropolitan 
district;  (2)  the  commission's  report  is 
not  a  complete  report,  since  it  has  been 
presented  practically  simultaneously 
with  the  introduction  of  the  treaty  bill ; 
sufficient  time  has  not  been  allowed  for 
the  general  public  to  become  thoroughly 
familiar  with  its  details;  (.3)  the  De- 
velopment Commission  has  shown  a 
breach  of  faith  with  the  Governor  of 
New  Jersey  in  presenting  its  treaty  bill 
less  than  three  weeks  after  the  publica- 
tion of  the  summarized  version  of  its 
report,  contrary  to  a  promise  alleged 
to  have  been  made  a  year  ago;  (4) 
while  the  treaty  bill  leaves  to  subse- 
quent legislatures  the  matter  of  adopt- 
ing the  comprehensive  plan,  it  doe.s 
create  in  the  port  authority  a  body 
which  will  in  effect  dominate  all  future 
plans  that  may  be  made  for  rail  or 
waterfront  improvements  in  the  New 
Jersey  part  of  the  metropolitan  district, 
and  the  subsequent  development  of  any 
of  the  New  Jersey  part  of  the  district 
will  be  .subject  to  the  approval  and 
control  of  this  authority;  ^5)  the  Jer- 
sey City  representatives  contend  that 
the  comprehensive  plan  of  the  commis- 
sion comprises  mainly  the  construction 
of  its  automatic  electric  system  and  its 
tributary  inner  and  outer  belts,  all  of 
which  are  more  directly  a  part  of  New 
York's  development  and  may  be  detri- 
mental to  New  Jcr.sey's  point  of  interest. 
The  Jersey  City  representatives  fur- 
ther point  out  that  the  comprehensive 
plan  is  in  effect  largely  a  West-Side 
Manhattan  scheme  and  that  it  doe.s  not 
pven  take  care  of  that  in  toto  because 


it  has  no  provision  for  other  than 
package  freight.  They  maintain  that 
the  commuting  travel  across  the  Hudson 
is  not  taken  care  of  in  the  comprehen- 
sive plan  nor  is  there  any  appreciation 
of  the  necessity  for  the  Hudson  River 
bridge. 

Federal-Aid  Bill  Killed 

With  the  defeat  of  an  effort  to  at- 
tach the  $100,000,000  federal-aid  road 
bill,  which  was  passed  by  the  House,  to 
the  agricultural  appropriation  bill,  the 
last  chance  to  secure  this  additional  fesj- 
eral-aid  appropriation  at  this  session  of 
Congress  is  lost.  An  unsuccessful  effort- 
had  been  made  previously  to  suspend 
the  rules  and  attach  the-  House  bill  to 
the  post  office  appropriation  bill.  The 
bill  passed  the  House,  230  to  30. 

N.  C.  License  Bill  Passes 

The  North  Carolina  legislature  has 
passed  the  engineers'  license  law 
prepared  by  and  introduced  at  the  in- 
stance of  the  North  Carolina  Assembly 
American  Association  of  Engineers. 

December  Record  in  Car  Loading 

A  new  record  in  average  car  loading 
was  attained  during  the  month  of 
December,  1920,  according  to  statistics 
compiled  by  the  Bureau  of  Railway 
Economics,  showing  that  31?.  tons  was 
the  average  loaded  into  each  freight  car 
during  December,  which  was  0.7  tons 
more  than  that  attained  in  November, 
when  a  new  mark  also  was  reached. 

Experimental  Tunnel  for 
Ventilation  Tests 

As  part  of  the  co-operative  investi- 
gations of  vehicular  tunnel  ventilation 
which  are  being  conducted  by  the  New 
York  and  New  Jersey  Bridge  and  Tun- 
nel Commissions  and  the  U.  S.  Bureau 
of  Mines  an  experimental  section  of 
tunnel  400  ft.  long,  equipped  with  ducts, 
is  being  constructed  in  the  bureau's 
experimental  mine  at  Bruceton.  Pa., 
just  outside  of  Pittsburgh.  Tests  on 
diffusion  of  exhaust  gas6s,  temperature 
conditions  and  their  physiological 
effects  will  be  made. 


Senate  Passes  Rivers  and  Harbors 
Bill  as  House  Framed  It 

The  Senate,  on  Feb.  25,  passed  the 
annual  rivers  and  harbors  appropria- 
tion bill  carrying  $1.'), 000. 000  of  new 
appropriations  and  authority  for  the 
expenditure  of  $47,000,000  in  unex- 
pended balanres  during  the  next  fiscal 
year.  The  bill  was  passed  by  the 
Senate  without  any  alteration  of  the 
measure  framed  by  the  Hou.se.  The  bill 
allows  $2,850,000  more  than  was  car- 
ried for  the  present  year. 


Conference  Urges  Publicity 
for  Engineers 

Problem    of    Educating    the    Public    in 

Technical   Matters   Discussed   at 

A.A.E.  Meeting 

Engineers,  technical  journal  publish- 
ers    and     editors,     college     professors, 
magazine  writers  and  daily  newspaper 
^  men    met    on    the    common    ground    of 
educating    the    public    at   the    publicity 
conference  of  the  .American  Association 
of-  Engineers   held  in  Chicago  Feb.  25. 
The  conference  emphasized  three  main 
.,  points:     (1)   Co-relation  of  the  various 
•'avenues   of   publicity;    (2)    possible   co- 
-operation of  the  various  agencies;  and 
(^i)  details  of  how  to  go  about  the  task. 
Dr.-F.   H.    Newell,   following   an   ex- 
position of  the  wrongs  inflicted  on  the 
engineer   in   public    service   because   of 
a    lack    of    appreciation    of    his    work, 
indicated  that  the  engineer  mostly  de- 
seri'ed  the  attacks  because  he  had  not 
told    the    people     what    he     is    doing. 
Progress  reports  in  terms  understand- 
able   by    the    layman    must    t>e    made 
continually. 

R.  W.  Krum,  engineer  of  materials 
and  tests,  Iowa  State  Highway  Com- 
mission, spoke  of  the  success  of  the 
Iowa  plan  whereby  the  small-town 
newspaper  editor  was  cultivated  by  the 
local  engineer,  the  latter  being  fur- 
nished news  from  a  central  bureau.  W. 
W.  De  Berard,  Western  editor.  Engi- 
neering Neics-Recnrd,  emphasized  the 
same  idea  of  local  contact  in  his  plan 
for  a  national  bureau  of  publicity. 

A  description  of  a  course  of  engi- 
neering journalism  at  Iowa  State 
College  by  H.  E.  Pride,  led  several 
editors  to  the  point  of  saying  they 
proposed  to  work  for  similar  courses 
elsewhere. 

John  G.  D.  Mack,  State  chief  engi- 
neer, Wisconsin,  indicated  a  number  of 
problems,  particularly  of  a  research 
nature,  which,  if  generally  known, 
would  not  only  benefit  the  public  but 
would  react  to  the  good  of  the  profes- 
sion. 

C.  R.  Thomas,  newly-chosen  head  of 
the  publicity  affairs  of  the  association, 
described  the  legitimate  field  of  the 
publicity  man  who  stands  in  commercial 
and  public  organization  today  as  an 
ambassador  of  information  to  the  pub- 
lic. 

Harvey  V.  Deucll,  city  editor,  Chi- 
cngn  Tribune,  emphasized  the  fact  that 
real  news  cannot  be  kept  out  of  the 
newspapers.  He  indicated  that  editors 
were  always  roreptive  to  personal  calls 
but  he  advised  testing  news  which  the 
caller  brings  by  its  appeal  to  the  "man 
in  the  street."  Too  often  an  engineer's 
writing,  he   held,   is   heavy  because   he 
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wants  the  bones  of  his  structure  to 
show,  whereas  the  public  is  only  inter- 
ested in  the  outline,  general  appearance 
and  interpretation. 

Richard  H.  Waldo,  manager  Hearst's 


Want  Board  Named  to  Pass  on 
Belle  Isle  Bridge  Plans 

In  a  communication  of  the  executive 
committee  of  the  Detroit  Engineering 
Society  to   the   city   council   request   is 


Magazme     New    York    City,    indicated  ^^^^  ^^^^  ^  ^^^^^  ^^  engineers  be  ap- 

that   if   half   the    program    outlined   at  .^^^^  ^^                        j^^^  f^^  ^^^  gg,,^ 

the    conference,    which    he    stated    was  j^,^  ^^.^          ^j,^  committee  says: 

practical,  were  earned  out  it  would  be  ..^^  ^^^^^^^  ^j^^^  ^^^  ^^^^  ^^^  f^^^. 

a  success.     But,  he  added,  ,t  must  be  ^^^^^^  consideration   should  be  to  build 

adequately  financed;  otherwise  it  would  ^^^  ^^^^  ^^.^              -^^^  ^^^  the  purpose, 

only  fatten  some  printer      Policy  plus  ^^^  ^.      ^^^^  ^^^  ^^^^  ^  ^^        „^  ^„. 

personnel  wil  always  produce  publicity,  substantial    structure.      On    the    other 

because   publicity   is   rooted   m   policy,  hand,  if  one  type  of  design  offers  legiti- 

He    indicated    c  ear  y    that    voluntary  ^^^^^  economies  over  another  this  mat- 


effort  was  of  value  beyond  comprehen- 


ter  should  be  decided  upon  by  a  compe- 


sion  If  directed  by  a  well-orgamzed  tent,  impartial  board  of  engineers.  We 
central  bureau.  He  especially  cautioned  ^^^^^^^^^  recommend  that  you  select  an 
agamst  sending  out  a  constant  stream    engineering    committee    of    about    five 


of  mediocre  bulletins  which  only  clut 


members   to   pass   upon   all    plans    and 


tered  the  avenues  of  publicity  and  pre-    ^^^^  ^j^j^^  ^^  submitted  for  this 

vented  getting  attention  when  the  big    j^^..^^^     ^^  ^^^^^^  ^  ^^^  ^^  ^^^  ^^^^^_ 


story  broke 

F.    M.     Feiker,    vice-president, 


Mc- 


nized  as  eminent  bridge  engineers: 
"A.    Burton    Cohen,   consulting   engi- 


Graw-Hill  Co.,  pledged  the  help  of  the    ^^^^ /  ^ew  York  City;   H.    S.   Crocker, 


technical  press.  The  technical  journals, 
he  said,  are  the  media  which  must  be 
used  to  inform  the  great  body  of  engi- 
neers before  they  can  go  out  and  edu- 
cate  the    public. 

Ivy  L.  Lee,  adviser  in  public  relations 
to  the  Pennsylvania  R.R.  analyzed  in 
detail  the  meaning  and  purpose  of  pub- 
licity. 


President  Signs  Bill  for  Partial 
Payment  of  Railroads 

The  Winslow  bill  authorizing  par- 
tial payments  of  the  Government's  in- 
debtedness to  the  railroads  was  signed 
by  the  President  Feb.  26,  1921,  follow- 
ing its  passage  last  week  in  the  Senate  Prof.  A.  N.  Talbot,  Urbana,  111. ;  Max 
over  the  strenuous  opposition  of   Sen-    Toltz,    consulting    engineer,    St.    Paul, 

ator  La   Follette.     The  bill   as  it  came     Minn."         

from  the   House  was  not   amended   iri  i..    o        •       m    oi    j 

any  respect.     It   provides   immediate^  Public  Health  Service  To  Study 


secretary  American  Society  of  Civil  En- 
gineers, New  York  City;  B.  H.  Davis, 
consulting  engineer.  New  York  City; 
A.  M.  Felgate,  consulting  engineer, 
Cleveland,  Ohio;  Prof.  G.  A.  Hool, 
Madison,  Wis.;  F.  A.  Howard,  Erie 
R.R.,  New  York  City;  Prof.  H.  S. 
Jacoby,  Ithaca,  N.  Y.;  H.  R.  Leonard, 
Pennsylvania  R.R.,  Philadelphia;  J.  L. 
Miller,  New  York  Central  R.R.,  New 
York  City;  Prof.  C.  T.  Morris,  Colum- 
bus, Ohio;  T.  G.  Pihlfeldt,  Chicago; 
F.  D.  Richards,  consulting  engineer, 
Cleveland,  Ohio;  L.  K.  Sherman,  con- 
sulting engineer,  Washington,  D.  C; 
Prof.  George  Swain,  Cambridge,  Mass.; 


A.  R.  E.  A.  Convention  Program 

Following  the  annual  address  of  the 
president  and  reports  of  the  secretary 
and  treasurer  on  the  first  day  of  the 
annual  convention  of  the  American 
Railway  Engineering  Association,  Con- 
gress Hotel,  Chicago,  March  15-17,  the 
following  committee  reports  will  be  re- 
ceived and  discussed :  Signals  and  inter- 
locking; ballast;  stresses  in  railroad 
track;  electricity;  track;  rail;  stan- 
dardization, and  uniform  general  con- 
tract forms. 

Committee  reports  for  the  second  day 
are  signs,  fences  and  crossings;  ties; 
iron  and  steel  structures;  water  service; 
economics  of  railway  labor;  economics 
of  railway  operation;  economics  of  rail- 
way location ;  shops  and  locomotive  ter- 
minals, and  buildings. 

On  Thursday,  the  third  day  of  the 
meeting,  the  following  committee  re- 
ports will  be  received:  Masonry;  road- 
way; wood  preservation;  wooden 
bridges  and  trestles;  yards  and  ter- 
minals; rules  and  organizations; 
records  and  accounts;  conservation  of 
natural  resources. 

John  F.  Wallace,  consulting  engineer. 
New  York  City,  and  David  Kinley, 
president  of  the  University  of  Illinois, 
will  be  the  principal  speakers  at  the 
annual  dinner  on  the  second  day  of  the 
meeting. 

The  meeting  will  close,  as  usual,  with 
a  discussion  of  new  business  and  elec- 
tion and  installation  of  officers. 


payment   to   the   carriers    of   minimum  1 


Pollution  of  Illinois  River 


amounts  due  them  by  the  Government  j^^  intensive  study  of  the  stream 
for  the  guarantee  period,  as  quickly  pollution  and  stream  purification  con- 
as  certified  by  the  Interstate  Commerce  ditions  of  the  Chicago  Main  Drainage 
Commission.      It   is   estimated    that   at  channel  and  Illinois  River  has  been  in- 


least  some  $300,000,000  is  now  so  due. 

The  previous  ruling  of  the  Treasury 

Department  against  making  such   par- 


augurated  by  the  U.  S.  Public  Health 
Service.  The  work  is  to  be  done  in  co- 
operation with  the  Illinois  State  Board 


tial   payments  has,   according   to  many     ^f  Health  and  the  Sanitary  District  of 


railroad  companies,  impaired  their 
credit  to  such  an  extent  that  they  have 
oeen  unable  to  meet  current  obligations 
for  some  operating  expenses. 


Chicago.  The  headquarters  and  main 
laboratory  is  at  Peoria  but  three  branch 
laboratories  will  be  equipped  at  other 
points. 

It  is  proposed  to  learn  (1)  the  extent 
and  nature  of  the  pollution  in  definite 
terms,  (2)  amount  of  dilution  provided 
at  all  points  and  (3)  the  effect  of  the 


Vote  Additional  $1,000,000  for 
Railroad  Valuation 

A  bill  has  been  passed  by  Congress  pollution  and  the  power  of  the  stream 
and  signed  by  the  President  voting  an  to  recover.  To  determine  these  points 
additional  $1,000,000  to  the  credit  of  the  will  require  (1)  accurate  surveys  of  the 
Valuation  Division  of  the  Interstate  nature  and  extent  of  polluting  wastes. 
Commerce  Commission  to  carry  on  the  (2)  hydrometric  studies  of  the  daily 
physical  valuation  of  the  railroads  in  flow,  (3)  enough  laboratories  to  get 
accordance  with  the  valuation  and  prompt  analysis  of  samples  at  frequent 
transportation  acts.  It  was  stated  intervals  along  the  length  of  the  stream 
that  funds  to  the  credit  of  the  Valuation  and  (4)  special  studies  of  related  sub- 
Division  had  been  practically  exhausted,  jects. 

The  appropriation  was  put  through  the         The  work  is  under  the  general  direc- 

Senate  and  the  House  in  one  day,  and  tion  of  Surgeon  W.  H.  Frost  with  J.  K. 

was    signed   by   the    President    on    the  Hoskins,  associate  sanitary  engineer,  in 

.following  day.  immediate   charge. 


Proposals  for  Store-Door  Delivery 
Go  to  Railroad  Executives 

Following  resolutions  adopted  by  the 
transportation  committee  of  the  Fed- 
eral Highway  Council  railway  traffic 
executives  in  the  eastern  territory  now 
have  before  them  proposals  for  store- 
door  delivery  and  collection  of 
freight.  A  motion  has  been  adopted 
that  "the  committee  deems  it  most  ad- 
vantageous to  have  the  store-door  de- 
Ii\-ery  a  carrier  service,  but  at  addi- 
tional rates  not  included  in  the  through 
rates,"  and  also  that  "the  carrier  as- 
sume liability  for  the  safe  transfer  by 
their  representatives,  a  reasonable 
charge  to  be  assessed  for  such  service." 

The  subcommittee  presenting  the 
plan  to  the  railroads  is  composed  of 
A.  E.  Beck,  general  traffic  manager 
Merchants'  &  Manufacturers'  Associa- 
tion, Baltimore;  J.  C.  Lincoln,  general 
traffic  manager  Merchants'  Association, 
New  York;  William  J.  Pitt,  general 
traffic  manager  John  Lucas  &  Co., 
Philadelphia;  T.  T.  Harkrader,  general 
traffic  manager  American  Tobacco  Co., 
New  York;  W.  J.  L.  Banham,  general 
traffic  manager  Otis  Elevator  Co.,  New 
York,  and  Dr.  R.  S.  MacElwee,  director 
Bureau  of  Foreign  and  Domestic  Com- 
merce, Washington,  D.  C. 


A.  A.  E.  Has  24,026  Members 

The  American  Association  of  Engi- 
neers on  Jan.  13  had  24,026  members 
Two  years  ago  on  that  date  the  mem- 
bership was  about  2,400. 
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The  New  Administration  of 
the  Am.  Soc.  C.  E. 

In  this  and  siicceeditig  issues  of 
"Engineering  News-Record"  will  appear 
brief  biographical  sketches  of  the  newly 
elected  officers  and  directors  of  the 
American  Society  of  Civil  Engineers,  as 
(innounced  in  the  issue  of  Jan.  20,  p. 
1J,0,  folloiving  the  annual  meeting. 


Richard  L.  Humphrey,  Director 

Richard  L.  Humphrey,  director,  Dis- 
trict 4  (Piiiladelphia).  former  chairman 
of  the  Joint  Conference  Committee  of 
national  engineering  societies  which 
created  the  Federated  American  Engi- 


Mr.  Humphrey  has  taken  an  active 
part  in  engineering  society  affairs  and 
is  a  member  of  a  great  many  organiza- 
tions in  which  he  has  held  office  and 
served  on  committees.  He  was  one  of 
the  organizers  and  the  first  secretary 
(1898-1900)  of  the  American  Society 
for  Testing  Materials.  When  the 
American  Concrete  Institute  was  organ- 
ized Mr.  Humphrey  served  as  its  first 
president  from  1913  to  1915.  Among 
his  other  society  activities  have  been 
the  following:  Secretary,  Joint  Com- 
mittee on  Ctjncrete  and  Reinforced  Con- 
crete, 1904-15;  secretary.  Committee  on 
Uniform  Methods  of  Tests  for  Cement 
and  Committee  on  Concrete  and  Rein- 
forced Concrete  of  the  American  So- 
ciety of  Civil  Engineers;  secretary, 
Joint  Conference  Committee  on  Uni- 
form Methods  of  Tests  and  Standard 
Specifications  for  Cement;  and  chair- 
man (1918  to  date)  Committee  on 
Reinforced  Concrete,  American  Society 
for  Testing  Materials.  He  was  a  mem- 
ber of  the  American  Society  of  Civil 
Engineers'  Committee  on  Development 
and  served  as  chairman  of  the  Joint 
Conference  Committee  representing  the 
founder  societies,  which  was  instru- 
mental in  creating  the  Federated  Amer- 
ican Engineering  Societies. 

During  the  war  Mr.  Humphrey 
served  as  director  of  the  Building  Ma- 
terials Division  of  the  Council  of 
National  Defense. 


RICHARD  L.   HUMPHREY 

neering  Societies,  was  born  in  Marble- 
head,  Mass.,  in  1869.  After  graduation 
as  civil  engineer  from  the  University  of 
Pennsylvania  in  1891  he  joined  the  en- 
gineering staff  of  the  Philadelphia  & 
Reading  Ry.  as  draftsman  and  from 
there  went  to  the  Bureau  of  Surveys, 
Philadelphia,  to  design  sewers  and 
bridges. 

In  1892  Mr.  Humphrey  became  engi- 
neer in  charge  of  the  Philadelphia 
municipal  testing  laboratory  where  he 
served  until  1899,  leaving  the  munic- 
ipal service  in  that  year  to  become 
engineer  and  general  manager  of  the 
Buckhom  Portland  Cement  Co.,  in 
which  capacity  he  served  until  1903. 

He  entered  consulting  practice  in 
1903,  specializing  in  the  inspection  of 
materials  and  examination  of  cement 
properties;  he  served  as  expert  for  the 
Pennsylvania  R.R.  in  condemnation  pro- 
ceedings and  as  adviser  to  a  number  of 
cement  companies.  For  five  years, 
from  1905  to  1910,  he  acted  as  engineer 
in  charge  of  structural  materials  test- 
ing laboratories  at  St.  Louis,  Pitts- 
burgh, and  Atlantic  City,  and  from  1910 
to  date  has  been  consulting  engineer  to 
the  U.  S.  Bureau  of  Minos. 


Baxter  L.  Brown,  Director 

Baxter  L.  Brown,  director.  District  9 
(St.  Louis,  Mo.),  is  a  consulting  en- 
gineer and  former  chief  engineer  of  the 
St.  Louis  Valley  Ry.  He  was  born  in 
Rush,  N.  Y.,  in  1864  and  began  en- 
gineering work  in  1882  as  axeman  on 
the  Continental  Ry.  He  has  had  an 
extensive  experience  in  railway  engi- 
neering work,  having  served  on  loca- 
tion, construction  and  maintenance 
with  a  variety  of  roads  in  all  capacities 
from  axeman  to  chief  engineer.  He 
has,  at  various  times,  been  connected 
with  the  Missouri  Pacific,  the  Wabash, 
the  St.  Louis,  the  Iron  Mountain  & 
Southern  Ry.,  and  many  others.  Struc- 
tures built  under  his  direction  include 
a  1,400-ft.  steel  viaduct  85  ft.  high 
across  the  Kaskaskia  River  at  Shelby- 
ville,  III.;  terminals,  piers  and  ship 
channels  at  Port  Arthur,  Texas;  and 
a  wide  variety  of  other  works  incident 
to  railroad  construction  and  mainte- 
nance. 

After  twenty-three  years  of  railway 
work  Mr.  Brown  entered  private  prac- 
tice as  consulting  engineer  with  offices 
in  St.  Louis,  specializing  in  railroads 
and  allied  subjects.  In  1912  he  was 
retained  by  the  City  Plan  Commission 
of  St.  Louis  as  consulting  engineer  to 
report  on  the  development  of  the  river 
front,  and  in  1916  was  one  of  a  com- 
mittee of  five  engineers  who  reported 
to  the  Chamber  of  Commerce  on  the 
general  industrial  and  civic  improve- 
ment of  St.  Louis.  As  consulting  engi- 
neer of  the  Aluminum  Ore  Co.  Mr. 
Brown  advised  on  river  transportation 
on  the'  Missisgippi  and  on  the  coniitruc- 


BAXTER  L.  BROWN 

tion  of  suitable  terminals  for  the  inter- 
change of  freight  between  river  and 
raih 


Indiana  Water  Supply  Meeting 
Strictly  Technical 

The  two-day  convention  of  the  In- 
diana Sanitary  and  Water  Supply  Asso- 
ciation, Feb.  16  and  17,  in  Indianapolis, 
was  strictly  a  technical  meeting.  Even 
at  the  banquet  the  after-dinner  moving 
picture  entertainment  got  no  farther 
away  from  the  technical  than  to  show 
six  reels  made  (by  animated  maps)  for 
the  Sanitary  District  of  Chicago  of  the 
former  pollution  conditions  along  the 
lake  front  and  then  of  a  trip  the  length 
of  the  channel  to  Lockport  and,  finally, 
the  fishing  and  clam  shell  industries  on 
the  Illinois  River. 

Two  round  table  discussions  were 
held  on  problems  of  the  superintend- 
ence, extensions  and  payment  for  service 
connections.  Other  main  topics  were: 
(1)  Water  purification  of  pollution  con- 
ditions in  the  Calumet  region,  the  tun- 
ing up  experiences  at  the  recently  built 
plants  at  Whiting  and  East  Chicago 
furnishing  the  point  of  these  discus- 
sions; (2)  city  planning  and  its  relation 
to  utilities  and  housing  development. 

Two  bills  now  before  the  State  legis- 
lature relating  to  city  planning  and 
zoning,  giving  cities  the  power  to 
establish  city  plan  commissions,  wore 
approved  by  the  only  resolution  actod 
upon.  A  committee  on  affiliation  or 
amalgamation  with'  the  American 
Water-Work.-*  Association  recommended 
that  the  question  be  laid  on  the  tabic 
for  another  year. 

The  officers  elected  for  the  en.suing 
year  arc  as  follows:  President,  Charles 
Brossmann;  vice-presidents.  J.  B.  Mar- 
vin. H.  E.  Jordan,  John  C.  Davis, 
George  L.  Smith  and  L.  Elliott:  secre- 
tary, C.  K.  Calvert;  assistant  secretary, 
Charles  J.  Miller. 


ii.A 


398 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  9 


Federation  to  Study  Government 
Department  Reorganization 

The  American  Engineering  Council, 
of  which  Herbert  Hoover  is  president, 
has  decided  to  enter  actively  upon  a 
broad  plan  for  the  reorganization  of 
federal  government  departments,  it 
has  been  announced.  Up  to  this  time 
the  organized  engineers  of  the  nation 
have  confined  their  efforts  principally 
to  the  Department  of  the  Interior, 
which  they  seek  to  make  over  by  estab- 
lishing a  national  department  of  public 
works. 

River  Drainage  Board  Created 

Governor  McCray  of  Indiana  has 
signed  a  bill  to  create  a  Kankakee  river 
drainage  commission,  which  will  confer 
with  a  similar  commission  in  Illinois  to 
view  the  proposed  straightening  and 
deepening  projects  and  report  back  to 
the  Governor.  The  bill  provides  for  an 
appropriation  of  $1,000  for  expenses. 


Sewage  Tank  Troubles  Feature  of 
Meeting  at  Trenton 

A  feature  of  the  annual  meeting  of 
the  New  Jersey  Sewage  Works  Asso- 
ciation at  Trenton,  Feb.  18,  was  a  dis- 
cussion of  single-story  sewage  settling 
tanks,  with  occasional  remarks  on  two- 
story  tanks.  There  was  also  an  address 
on  the  "Biology  of  Sewage  Disposal" 
by  Dr.  Thomas  J.  Headlee,  of  the  State 
Experiment  Station,  New  Brunswick, 
and  a  paper  by  Weston  Gavett,  New 
York  City,  outlining  the  development  of 
sewage  siphons,  illustrated  by  charts 
and  further  elucidated  by  a  demonstra- 
tion with  a  model  (see  Engineering 
Neivs-Record,  Nov.  25,  1920,  for  an 
article  by  Mr.  Gavett  covering  a  part 
of  the  same  ground). 

C.  M.  Nichols,  of  the  engineering 
bureau  of  the  New  Jersey  State  Depart- 
ment of  Health,  in  his  paper  on  the 
design  and  operation  of  "Single-Story 
Tanks"  described  a  design  for  such  a 
tank  in  duplicate,  with  a  separate 
sludge-digestion  tank  between,  and  I.  R. 
Riker,  also  of  the  bureau  just  named, 
presented  considerable  data  on  tank 
difficulties  and  means  of  overcoming 
them.  The  ensuing  discussion  by  John 
R.  Downes,  of  the  Plainfleld  Joint  Sew- 
age Works,  Mr.  Collins  of  Collingswood, 
Mr.  Molitor  of  the  Chatham-Madison 
plant,  and  others,  showed  that  the  tank 
problem  is  a  live  subject  in  New  Jersey. 
Later,  Mr.  Downes  presented  some 
Riensich-Wurl  screen  and  Imhoff  tank 
data  from  Plainfleld. 

Dr.  Headlee,  in  the  course  of  the 
address  already  mentioned,  expressed 
the  hope  that  the  sewage  research 
work  being  done  at  New  Brunswick 
will  throw  light  upon  optimum  condi- 
tions for  the  action  of  enzymes  in 
changing  organic  to  inorganic  matter. 

Chester  G.  Wigley,  engineer  with 
Clyde  Potts,  30  Church  St.,  New  York 
City,  was  re-elected  as  president  of  the 
association  and  Myron  E.  Fuller,  with 
Fuller  M.  McClintock,  engineers,  170 
Broadway,  New  York  City,  was  chosen 
as  secretary  and  treasurer. 


Municipal  Ownership  for  Chicago 
Street  Railways 

A  municipal  transportation  district 
for  Chicago,  with  power  to  issue  bonds 
up  to  5  per  cent  of  the  assessed  valua- 
tion for  the  purpose  of  building  or  buy- 
ing street  car  lines,  is  the  proposal  of 
a  traction  commission  appointed  some 
months  ago  by  the  mayor  to  find  a 
method  of  providing  a  municipal  street 
railway  system  and  of  operating  it"  at 
a  5c.  fare.  At  present  such  a  bond 
issue  would  not  exceed  $80,000,000. 
Recognizing  that  a  5c.  fare  might  not 
pay  expenses,  the  plan  authorizes  the 
trustees  of  the  proposed  district  to 
levy  taxes  to  make  up  any  deficit.  A 
legislative  bill  has  been  drafted  author- 
izing the  creation  of  such  a  bonding 
district,  the  question  then  to  be  sub- 
mitted for  public  vote  for  the  accept- 
tance  of  the  plan  and  for  the  election 
of  six  trustees.  The  plan  will  go  first 
to  the  Chicago  City  Council  Committee 
on  Local  Transportation,  and  if  ap- 
proved the  bill  will  then  be  presented 
to   the   State   legislature. 


Cornell  Colleges  of  Engineering 
to  Combine 

At  the  recent  meeting  of  the  board  of 
trustees  of  Cornell  University  the  long 
projected  consolidation  of  the  various 
engineering  colleges  was  ordered  to 
take  place  at  the  close  of  the  present 
term.  This  means  that  Sibley  College 
of  Engineering,  which  comprises  courses 
in  mechanical  and  electrical  engineer- 
ing, and  the  College  of  Civil  Engineer- 
ing will  be  merged  in  an  Engineering 
College. 

Professor  D.  S.  Kimball,  of  Sibley 
College,  has  been  chosen  as  dean  of  the 
newly  created  Engineering  College,  and 
the  separate  schools  of  mechanical,  civil 
and  electrical  engineering  will  be  headed 
by  professors  now  in  the  respective 
schools.  Herman  Diederichs  will  be 
head  of  the  school  of  mechanical  engi- 
neering, Fred  A.  Barnes  of  civil  engi- 
neering, and  A.  M.  Gray  of  electrical 
engineering. 

Sue  to  Void  Bond  Issue 
for  Viaduct 

Action  has  been  begun  by  R.  A. 
Baskin,  retiring  county  prosecutor  of 
Cuyahoga  County,  Ohio,  to  restrain  the 
county  commissioners  from  selling 
bonds  for  the  proposed  Lorain-Huron 
viaduct  across  the  valley  of  the  Cuya- 
hoga River  in  Cleveland.  A  perma- 
nent restraining  order  is  asked,  on  the 
ground  that  the  1914  referendum  vote 
authorizing  the  issue  of  $5,000,000  for 
constructing  the  viaduct  is  void.  It  is 
urged  that  the  county's  bonded  debt 
has  increased,  that  the  bonds  now  can 
not  be  sold  unless  they  carry  much 
higher  interest  than  in  1914,  that  the 
amount  of  the  authorized  issue  is  no 
longer  sufliicient  to  build  the  bridge, 
and  that  the  plan  for  the  work  in- 
cludes river  diversion,  which  was  not 
covered  by  the  referendum,  which,  it  is 
contended,  is  necessary. 


First  Power  License  Issued 
by  Federal  Commission 

On  Feb.  28  the  Federal  Power  Com- 
mission granted  the  first  50-year  license 
under  the  new  Water  Power  Act  to 
the  Niagara  Falls  Power  Co.  to  use 
19,500  cu.ft.  per  sec.  from  the  Niagara 
River  at  Niagara  Falls.  This  amount 
is  now  being  used  by  the  company 
under  old  permits.  The  international 
treaty  at  present  in  force  limits  the 
United  States  use  at  this  point  to  20,000 
sec  .ft. 

Bridge  Load  Limitation  by 
County  Upheld  in  Ohio 

Load  limits  placed  on  county  bridges 
by  the  Commissioners  of  Mahoning 
County,  lower  than  the  state  road  law 
limit  of  12  tons  at  the  maximum  weight 
of  a  truck,  has  been  upheld  as  lawful 
by  Judge  Cooper  of  the  Court  of  Com- 
mon Pleas,  Youngstown,  Ohio.  Suit 
was  brought  by  trucking  interests  in  a 
suit  to  enjoin  the  county  from  arrest- 
ing persons  attempting  to  cross  the 
bridges  wtih  loads  higher  than  the 
limit  fixed.  Their  contention  was  that 
the  county  limitation  conflicted  with 
the  state  limitation.  Judge  Cooper  held 
it  a  fact  that  there  was  no  conflict  be- 
tween the  laws  and  that  the  Commis- 
sioners at  all  times  had  the  right  to 
make  regulations  necessary  to  protect 
public  property. 

Wisconsin  Engineers  Want  School 
for  Architects 

In  the  opinion  of  the  engineers  of 
Wisconsin,  as  expressed  at  the  annual 
meeting  of  the  Engineering  Society  of 
Wisconsin  at  Madison,  Feb.  21  and  22, 
there  is  a  deficiency  of  architects  in 
that  state.  In  consequence  they  recom- 
mended to  the  officials  of  the  State 
University  that  a  school  of  architecture 
be  established. 

Concurrence  was  also  given  with  the 
recommendations  of  A.  R.  Hirst,  state 
highway  engineer,  in  the  statement  ac- 
companying his  recent  resignation  (see 
Engineering  News-Record,  Feb.  10,  p. 
265)  that  immediate  steps  be  taken  to 
insure  efficiency  and  non-political  con- 
trol of  roads  and  other  public  works. 
A  resolution  to  this  eflfect  was  directed 
to  the  state  legislature.  Another  reso- 
lution addressed  to  the  same  body  called 
for  an  annual  appropriation  of  not  less 
than  $18,000  for  the  engineering  divi- 
sion of  the  State  Board  of  Health.  Ap- 
proval was  given  to  the  Great  Lakes- 
St.  Lawrence  River  deep  waterway 
project. 

Two  sessions  were  held  jointly  with 
the  Wisconsin  State  Drainage  Associa- 
tion which  resolved  to  work  for  the  ap- 
pointment of  one  of  their  members  on 
the  State  Real  Estate  Board  which,  it 
is  alleged,  is  selling  off  cut-over  lands 
in  preference  to  drainage  lands. 

The  newly-elected  officers  are  as  fol- 
lows: President,  Charles  I.  Corp;  vice- 
president,  Jerry  Donohue;  secretary- 
treasurer,  Prof.  Leonard  S.  Smith, 
Madison. 
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Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAN  ASSOCIATION  OF  EN- 
GINEERS.  Chicago  ;  Seventh  Con- 
vention. Buffalo.  N.  Y..  May  9. 
lu  and   11. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York  :  Annual 
Convention.  Houston,  Texas,  April 


AMERICAN  SOCIETY'  OF  MECHAN- 
ICAL ENGINEERS.  New  York; 
Spring     meeting.      Chicago.      May 

23-26. 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION,  Chicago; 
Convention,  March   15-17. 


The  San  Francisco  Section,  Am.  Soc. 

C.  E.,  devoted  its  bi-monthly  meeting- 
Feb.  15  to  a  symposium  on  land  im- 
provement work  in  the  central  Cali- 
fornia flood  basins.  Fred  H.  Tibbetts, 
irrigation  engineer,  spoke  on  "Develop- 
ment Under  Way  and  Projected";  F.  S. 
Cooper  of  the  Olympian  Dredging  Co., 
dealt  with  "Construction  and  Opera- 
tion of  World  Record  Dredges";  and 
Robert  Shurman  of  the  Byron  Jack- 
son Iron  works,  discussed  "Installation 
of  Large  Drainage  Pumps."  The 
papers  brought  out  the  fact  that  in  this 
flood  basin  the  present  value  of  more 
than  1,500,000  acres  of  rich  land  have 
been  created  almost  entirely  by  en- 
gineering work  and  that  dredges  of 
unique  design  (booms  up  to  240  ft.  long 
with  7 J  cu.yd.  buckets)  and  pumps  of 
enormous  capacity  (180,000  gal.  per 
minute)  have  been  developed  to  meet 
requirements  peculiar  to  tnese  valleys. 
The  section  endorsed  the  plan  of  urg- 
ing the  appointment  of  an  engineer  to 
the  Interstate  Commerce  Commission 
and  authorized  sending  a  letter  to  that 
efl'ect  to  Congressmen  from  California. 
It  was  voted  unanimously  to  endorse 
the  action  of  the  special  meeting  on 
Feb.  4  at  which  the  so-called  Marshall 
plan  (see  Engineering  News-Record. 
Feb.  10,  p.  273)  was  condemned. 

The  Colorado  Society  of  Engineers  re- 
cently elected  the  following  officers: 
President,  F.  C.  Dreher;  vice-president, 
R.  M.  Hosea;  secretary,  C.  M.  Light- 
burn.  Educational  extension  courses 
are  again  being  given  in  co-operation 
with  the  University  of  Colorado.  In 
co-ordination  with  the  Colorado  En- 
gineering Council  the  society  has  in- 
troduced a  revised  license  law  into  the 
letrislature. 

The  Southwest  Water  Works  Asso- 
ciation, Waco,  Tex.  will  hold  its  con- 
vention May  9-12  at  the  Skirvin  Hotel, 
Oklahoma  City,  Okla.  Papers  will  be 
read  by  members  of  the  State  Boards 
of  Health  of  different  States.  E.  L. 
Fulkergon,  Waco,  Texas,  is  secretary 
of  the  association. 


The  New  England  Water  Works 
Asociation,  at  its  meeting  March  9  in 
Boston,  will  be  addressed  by  Nicholas 
S.  Hill,  Jr.,  on  "Pipe  Extension  Charges" 
and  by  William  R.  Conard  on  "Cast 
Iron  Pipe,  the  Method  of  Manufacture 
and  its  Inspection." 

The  Florida  Engineering  Society,  at 

its  convention  held  recently  at  Lake- 
land, elected  the  following  officers: 
President,  C.  S.  Hammatt;  vice-presi- 
dents, G.  R.  Ramsey  and  W.  W.  Fin- 
eren;  secretary.  Dr.  J.  R.  Benton; 
treasurer,  C.  H.  Ruggles. 


Personal  Notes 


A.  G.  W  tJ  L  F  F  has  been  appointed 
Cincinnati  representative  of  the  High- 
way Iron  Products  Co.,  of  Ligonier,  Ind. 

Robert  0.  Derrick  has  been 
admitted  as  partner  to  the  firm  of 
Brown,  Preston  &  Derrick,  architects 
and  engineers,   Detroit,  Mich. 

W.  L.  H  o  F  F  E  D I  T  z,  special  paving 
engineer  of  the  city  of  Twin  Falls, 
Idaho,  has  been  appointed  city  engineer 
of  Colorado  Springs,  Col.  During  the 
war  he  was  captain  with  the  23d  (High- 
way) Regiment  of  Engineers  and  served 
as  regimental  adjutant. 

Donald  C.  Elder  has  been  ap- 
pointed engineer  of  Marshall  County, 
Iowa. 

W.  R.  Webster  has  resigned  .'is 
assistant  chief  engineer  of  the  Cambria 
Steel  Co.,  Johnstown,  Pa.,  to  become 
general  engineer  of  the  Semet-Solvay 
Co.,  Syracuse,  N.  Y. 

Charles  Smithley  has  been 
appointed  engineer  of  Geary  County 
Kan.,  to  succeed  G.  A.  Russell,  resigned. 

Patrick  Philip  has  been  ap- 
pointed chief  engineer  of  the  Public 
Works  Department  of  British  Colum- 
bia. 

Clarence  N.  Steeves  of  Sus- 
sex, N.  B.,  formerly  chief  engineer 
Maritime  Dredging  &  Construction  Co., 
has  been  appointed  assistant  engineer 
of  the  Department  of  Railways  &  Can- 
als at  Cornwall,  Ont. 

George  P.  MacLaren,  for- 
merly district  engineer,  Ontario  Dis- 
tdict,  has  been  appointed  engnneer 
maintenance  of  way,  Eastern  Lines, 
Canadian   National   Railways. 

S.  W.  Dudley  has  resigned  as 
chief  engineer  of  the  Westinghouse  Air 
Brake  Co.,  Wilmerding,  Pa.,  to  accept 
a  prorfessorship  in  mechanical  engi- 
neeering  at  Yale  University. 

R.  F.  MacDonald  has  been  ap- 
pointed county  sanitary  engineer, 
Cuyahoga  County,  Ohio,  in  charge  of  a 
new  department  created  under  the 
county  sewer  district  law  of  Ohio,  for 
the  purpose  of  designing  and  construc- 
tion    water     and     sewerage     improve- 


ments in  unincorporated  sections  of  the 
county,  and  not  county  engineer,  as  re- 
cently announced.  W.  A.  Stinchcomb  is 
county  engineer. 

Powell  &  Jacobs  is  the  name 
of  a  firm  of  consulting  civil  engineers 
recently  organized  by  Joseph  Jacobs, 
formerly  lieutenant-colonel,  and  Archi- 
bald O.  Powell,  formerly  major.  Engi- 
neers, with  offices  in  Seattle,  Wash. 
Special  attention  will  be  given  to  irri- 
gation, drainage  and  diking,  river  and 
harbor  improvement,  docks  and  termi- 
nals, water  works  and  sewerage  sys- 
tems, water  powers,  dams,  also  utility 
valuations  and  consultition  in  conneo 
tion  with  engineering  arbitrations  and 
cases  before  the  courts. 

Col.  Francis  A.  Pope,  Corps 
of  Engineers,  U.  S.  A.,  in  charge  of  the 
U.  S.  District  Engineer's  Office  at 
Duluth,  has  been  transferred  to  Manila, 
P.  I.,  where  he  will  have  charge  of  de- 
fensive works  and  command  the  14th 
Engineers.  Major  Edwin  R.  Marks, 
Office  of  the  Chief  of  Engineers,  at 
Washington,  will  succeed  Col.  Pope  at 
Duluth. 

Donald  G.  Coombs,  for  three 
years  with  the  Braden  Copper  Co., 
Rancagua,  Chile,  as  assistant  division 
engineer  and  office  en.srineer  on  the  con- 
struction of  a  10,000-ton  copper  smelter 
at  Caletones,  Chile,  has  returned  to  the 
United  States  and  will  be  permanently 
located  in  Seattle,  Wash.,  he  will  con- 
tinue in  construction  work.  Mr. 
Coombs,  before  going  to  Chile,  was  for 
three  years  assistant  superintendent  of 
construction  for  the  U.  S.  Reclamation 
Service  on  the  construction  of  the 
Meadow  Creek  and  Rimrock  dams. 

N.  C.  H  0  Y  l  E  s  has  been  appointed 
manager  of  the  Cincinnati,  Ohio, 
branch  of  the  Pittsburgh  Testing 
Laboratory.  For  the  past  year  he  has 
been  assistant  manager  of  this  com- 
pany's New  York  office  and  from  1909 
to  1914  he  was  manager  of  the  Bir- 
mingham, Ala.,  branch  of  the  company. 
During  the  war  he  was  overseas  with 
the  Canadian  Engineers  and  was  mus- 
tered out  with  the  rank  of  lieutenant- 
colonel. 

J.  B  ROWER,  Jr.,  formerly  with  S. 
Diescher  &  Sons,  engineers,  Pittsburgh, 
Pa.,  is  now  designer  with  the  Kelly- 
Springfield  Tire  Co.,  at  its  new  plant 
at  Cumberland,  Md. 

Carl  C.  W  i  d  e  n  e  r,  former  city 
engineer  of  Bozcman,  Mont.,  and  C.  A. 
Truitt,  formerly  of  Burns  &  McDon- 
nell of  Kansas  City,  have  associated  as 
consulting  engineers  with  offices  in 
Bozeman.  They  will  specialize  in 
municipal  and  hydraulic  engineering. 

Robert  D.  Tripp,  a  former  city 
manager  and  city  engineer  of  Petosky, 
Mich.,  has  been  engaged  as  road  engi- 
neer for  Emmett  County,  Mich. 

Major  G.  T.  L  e  m  m  o  n,  for  the 
past  two  years  with  the  Virginia  State 
Highway  Commission  as  resident  en- 
gineer in  charge  of  work  in  13  counties 
has  been  transferred  to  the  Richmond 
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residency  in  charge  of  15  counties. 
During  the  war  he  served  in  the  army 
as  major,  Engineers. 

William  B.  Reed,  of  Weeds- 
port,  N.  Y.,  has  been  named  third 
deputy  commissioner  of  highways  with 
headquarters  at  Albany  to  succeed 
Charles  Van  Amburg  of  Binghamton. 
He  has  been  district  supervisor  of  the 
highway  depaitment  since  1910  in 
charge  of  the  roads  of  se^en  counties 
in  Central  New  York. 

Charles  F.  Puff,  Jr.,  has  re- 
signed as  engineer  in  the  Highway  Bu- 
reau of  Philadelphia  to  become  secre- 
tary and  general  manager  for  the  As- 
sociated Pennsylvania  Highway  Con- 
tractors, with  headquarters  at  Harris- 
burg. 

Col.  W.  G.  A  t  w  o  o  d,  formerly 
chief  engineer,  Lake  Erie  &  Western 
R.R.,  and  section  engineer,  Base  Sec- 
tion 1  of  the  A.  E.  F.,  at  St.  Nazaire, 
France,  has  been  appointed  manager 
of  the  newly  established  office  at  St. 
Louis,  Mo.,  of  the  Woods  Brothers  Con- 
struction Co.,  of  Lincoln,  Neb.,  owners 
of  the  patents  for  the  Bignell  concrete 
pile. 


Obituary 


Frederick  C.  Mieron,  an  en- 
gineer with  the  New  Jersey  State  High- 
way Commission,  died  Jan.  19  at  Lake- 
wood,  N.  J.  He  was  a  graduate  of 
Princeton  University. 

Frank  C.  Pearl,  civil  engineer, 
died  Jan.  10  at  Spokane,  Wash.  He 
was  born  in  Oakfield,  Iowa,  in  1865. 
He  was  a  civil  engineer  with  the  Great 
Northern  Ry.  and  the  Washington 
Water  Power  Co.  During  recent  years 
he  had  been  engaged  in  county  road 
work. 

Joseph  P.  Arp,  building  contrac- 
tor, died  Feb.  9  at  Sioux  City,  Iowa. 
He  was  born  in  Comanche,  Iowa,  1860. 
He  constructed  nearly  100  banks, 
churches  and  business  blocks  in  noi'th- 
western  Iowa. 

Joseph  C.  Rock,  general  agent 
for  the  United  States  Asphalt  Refining 
Co.,  New  York,  and  for  many  years  an 
official  of  the  Barber  Asphalt  Paving 
Co.,  died  in  New  York  at  the  age  of  75. 
He  was  one  of  the  pioneers  of  the 
asphalt  paving  business  and  introduced 
this  class  of  pavement  throughout 
many  cities  in  the  United  States 
twenty-five  and  thirty  years  ago.  He 
was  president  of  a  company  which  did 
a  large  amount  of  asphalt  paving  for 
the  Borough  of  Manhattan.  Mr.  Rock 
served  throughout  the  Civil  War  with 
a  Vermont  regiment.  Subsequently  he 
was  connected  with  several  government 
departments  in  Washington.  He  moved 
to  New  York  in  1889  to  accept  the  post 
of  secretary  with  the  Barber  Asphalt 
Paving  Co. 


The  Business  Situation  as  Viewed  from  Three 
Special  Angles 

Long  Period  of  Cautious  Buying  on  Slowly  Declining  Market  Seen — 
Foreign  Situation  Among  Leading  Factors  To  Consider 


Believing  they  could  well  serve  their 
respective  readers  through  an  inter- 
change of  thought  upon  the  present  and 
future  condition  of  btisiness,  the  edi- 
torial conference  of  the  New  York 
Business  Publishers  Associatio7i '  dis- 
cussed at  a  luncheon  Feb.  18  the  situa- 
tion in  the  so-called  key  industries. 
From  the  discussions  there  presented, 
the  following  three  have  been  abstract- 
ed in  order  to  present  to  Engineering 
Neu's-Record  readers,  the  opinions  of 
those  men  in  a  position  to  judge  of  the 
conditions  in  their  respective  fields. — 
Editor. 

Iron  and  Steel 

By  a.  I.  Findley,  Editor,  Iron  Age 

The  iron  trade  did  not  function  as  a 
barometer  in  the  early  stages  of  the 
present  readjustment.  After  Japan  in 
May,  1920,  pioneered  In  deflation  through 
the  collapse  of  the  silk  trade,  other 
mercantile  lines  in  the  United  States 
started  price  declines.  The  collapse  in 
the  steel  trade  did  not  come  until  Octo- 
ber. Whether  this  means  that  the  steel 
trade  will  still  be  readjusting  when 
other  lihes  have  become  fairly  stabil- 
ized is  yet  to  be  determined.  What  is 
certain  is,  that  the  steel  trade  is  today 
in  a  depressed  state,  and  that  those 
who  in  November  looked  for  a  moderate 
revival  in  the  spring  of  1921  are  now 
setting  the  date  for  any  marked  im- 
provement some  months  further  on  in 
the  year.  There  is  a  growing  belief 
that  present  conditions  in  the  United 
States  are  due  more  than  we  were  will- 
ing to  believe  last  year  to  financial  and 
industrial  straits  of  Europe.  As  never 
before,  leaders  in  industry  and  finance 
in  this  country  see  that  we  are  linked 
up  with  the  rest  of  the  world  for 
better  or  worse. 

In  view  of  its  basic  character,  de- 
velopments in  the  steel  trade  are  im- 
portant as  an  index  to  what  is  to  be 
expected  in  1921.  Today  there  is 
about  two-thirds  operation  of  iron  and 
steel  works,  with  the  possibility  that 
with  the  coming  of  spring  a  temporary 
spurt  in  demand  may  bring  the  per- 
centage up  to  75.  It  has  been  found  in 
other  times  of  depression  that  wear 
and  tear  alone  is  good  for  about  a  60 
per  cent  operation  in  iron  and  steel. 

Price  Situation 

At  present  a  disproportionate  share 
of  the  steel  going  into  consumption  is 
coming  from  plants  of  the  United  States 
Steel  Corporation.  The  reason  in  brief 
is  that  the  Steel  Corporation  ever  since 
March  21,  1919,  has  adhered  to  the  so- 
called  Industrial  Board  prices  which 
were  announced  at  Washington  on  that 
date.  Independent  steel  producers  in 
the  last  half  of  1919,  and  all  through 
1920  till  the  slump  came,  were  able 
to  get  higher  prices  due  to  the  inade- 


quate supply  of  steel  caused  by  various 
strikes  and  by  the  prolonged  inability 
of  the  railroads  to  function  normally. 
There  was  also  at  work  a  psychological 
scarcity  due  to  the  excited  effort  of 
automobile  manufacturers  and  others 
to  get  hold  of  steel  at  any  price  to  meet 
the  apparently  insatiate  demand  of  the 
luxury  spenders  of  1919  and  1920.  The 
exhaustion  of  the  country's  ability  to 
consume  steel  at  premium  prices  left 
some  of  the  independent  producers  with 
little  business  on  their  books.  Recently 
one  of  these  companies  decided  to  go 
out  for  business  at  prices  below  the 
Industrial  Board  level  maintained  by 
the  Steel  Corporation,  and  the  immedi- 
ate, and  thus  far  unanswered,  question 
before  the  trade  is  to  what  extent 
these  cuts  in  prices  will  stimulate  busi- 
ness. Wage  reductions  of  15  to  25  per 
cent  have  been  made  or  are  about  to  be 
made  by  most  of  the  important  inde- 
pendent steel  companies.  The  Steel 
Corporation  has  not  reduced  wages  thus 
far. 

Outlook 

The  outlook  for  an  early  and  exten- 
sive revival  of  demand  for  iron  and 
steel  is  not  favorable.  The  fall  in 
prices  of  agricultural  products  has  re- 
duced very  much  the  demand  for  agri- 
cultural improvements.  The  implement 
works  have  considerable  stocks  of  steel. 
The  railroads,  which,  in  average  times, 
take  from  20  to  25  per  cent  of  the  steel 
output,  are  buying  little,  rails  and  track 
accessories  having  been  in  best  demand. 
Until  the  railroads  are  freed  from  the 
strangle-hold  of  the  wasteful  labor 
scheme  imposed  on  them  by  the  Govern- 
ment, they  will  not  be  free  buyers  of 
equipment.  Today  they  have  many  idle 
cars  with  no  early  prospect  of  full  use 
of   their    equipment. 

A  great  many  building  projects 
would  be  put  through  if  labor  and  ma- 
terials in  construction  lines  were  at  a 
point  which  would  justify  investing. 

The  automobile  building  program  for 
1921  can  hardly  be  more  than  40  per 
cent  of  that  for  1920.  The  automo- 
bile industry  has  probably  not  taken 
more  than  5  or  6  per  cent  of  the  coun- 
try's steel  output  on  the  average,  but 
its  ramifications  are  such  that  it  has 
been  a  very  important  sustaining  fac- 
tor. 

Shipbuilding  demand  for  steel  in 
1921  is  likely  to  be  considerably  less 
than  in  1920.  Mining,  whether  of  coal, 
iron  or  non-feri-ous  minerals,  will  be 
restricted  in  1921.  So  far  as  iron, 
copper  and  other  metals  are  concerned 
operations  of  the  mines  this  year  can 
hardly  go  beyond  60  or  70  per  cent  of 
last  year. 

Export  trade  in  steel  fell  off  rapidly 
in  the  latter  part  of  1920,  with  increas- 
ine    comnetition    from    Germany,    Bel- 
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gium  and  France  in  world  markets,  and 
with  the  reduced  buying  power  of  coun- 
tries which  do  not  have  an  iron  and 
steel  industry,  it  is  not  likely  that  the 
1921  shipments  from  the  United  States 
will  go  beyond  60  per  cent  of  those  of 
1920. 

The  most  favorable  indication  indus- 
trially for  the  present  year  is  the  evi- 
dence of  a  return  to  economic  produc- 
tion methods.  It  will  be  a  good  thing 
for  producers  to  learn  again  how  to 
sell  their  products.  For  a  long  time 
things  have  been  bought  rather  than 
sold.  There  will  be  a  great  gain  in 
the  revival  of  the  profession  of  sales- 
manship, and  salesmanship  will  mean 
the  right  price,  which  is  something  the 
country  has  not  known  for  a  good  while. 

It  would  be  a  misfortune  if  any  of 
the  patent  methods  of  restoring  the  in- 
dustrial pace  of  early  1921  could  be 
made  to  work.  We  shall  not  get  rid  in 
a  month  or  in  six  months  of  the  vicious 
practices  which  have  controlled  manu- 
facturing, buying  and  selling  in  the 
United  States  during  the  war  and 
since.  The  worker  has  been  getting 
out  of  industry  a  good  deal  more  than 
he  put  in.  Profits  in  many  lines  have 
been  inordinate.  The  Government 
paid  the  bill,  meanwhile  borrowing  to 
the  limit  from  the  people.  The  game 
had  a  certain  exhilaration  while  it 
lasted,  but  now  the  old  way  of  work- 
ing and  saving  must  be  learned  over 
again.  We  may  look  for  a  good  deal 
of  progress  along  this  old-fashioned 
road  in  1921,  and  that,  at  the  moment, 
is  one  of  the  most  encouraging  things 
in  the  outlook. 


Chemicals 

By  Williams  Haynes,  Editor, 
Drug  and  Chemical  Markets 

The  average  price  of  twenty  repre- 
sentative industrial  chemicals  was  run 
up  to  a  peak  in  July  of  1920  that  was 
500  per  cent  above  the  pre-war  level. 
Shortly  after  the  Japanese  panic,  do- 
mestic demand  for  chemicals  began  to 
drop,  as  our  rubber,  fur,  silk,  woolen, 
cotton,  and  other  industries  began  to 
curtail  or  shut  off  production.  Reflect- 
ing the  industrial  stagnation  of  the 
country,  since  last  July  there  has  been 
virtually  no  sale  for  heavy  chemicals. 
The  fall  in  prices  was  very  sharp, 
amounting  to  60  per  cent  from  last 
August  until  January  of  this  year. 
Since  then  the  decline  has  slowed  up, 
which  indicates  that  distressed  stock.? 
in  second  hands  are  being  gradually 
absorbed  and  that  producers  are  again 
gaining  control  of  the  market. 

Prices  are  to<lay  a  symptom  and  not 
a  cause.  Price  cutting — even  violent 
price  cutting — has  not  resulted  in  sales, 
and  it  mean.?  nothing  to  buyers  that 
many  chemicals  are  selling  today  below 
the  actual  cost  of  production  tomorrow. 
The  situation  in  chemicals,  as  in  other 
lines,  depends  primarily  upon  the  ab- 
sorption of  existing  stocks,  which  must 
be  consumed  before  business  will  be 
resumed.     In  so  wide  a  field  as  chem- 


icals, there  are  always  numerous  ex- 
ceptions, but,  speaking  broadly,  chem- 
ical prices  have  been  pretty  thoroughly 
"deflated,"  and  if  there  is  a  brisk  con- 
sumer demand,  may  be  expected  to  rise, 
temporarily  at  least,  to  offset  the  pres- 
ent cost  of  production.  That  prices, 
after  existing  stocks  are  cleaned  out, 
will  be  much  lower,  is  not  possible 
until  fuel,  labor,  and  freight  are  re- 
duced. 

Forecast 

Very  recently  there  has  been  in  the 
New  York  market  a  small,  but  marked 
demand  from  actual  consumers.  Re- 
ports from  Boston  and  Philadelphia  tell 
also  of  cautious  orders  for  chemical 
supplies,  but  in  Cleveland,  Chicago,  and 
St.  Louis,  the  inquiry  stage  of  business 
has,  as  yet,  only  been  reached.  These 
orders  for  chemicals  from  other  in- 
dustries forecast,  if  sustained,  a  re- 
sumption  of  industrial   activity. 

After  existing  stocks  of  finished 
products  and  crude  materials  have  been 
consumed;  when  the  depressed  foreign 
exchange  has  been  more  nearly  equal- 
ized; after  labor  costs  and  freight  rates 
have  been  lowered — then,  chemical 
prices  will  go  lower. 

The  development  of  the  coal-tar 
products  gives  us  now  a  complete,  self- 
contained  American  chemical  industry, 
which  makes  every  other  American  in- 
dustry independent  of  foreign  sources 
of  these  essential  chemical  supplies. 
The  cost  of  chemicals  to  American 
manufacturers  in  all  lines  will  even- 
tually be  brought  lower  because  of  in- 
creased selling  competition  among 
American  chemical  producers  and  con- 
stant improvements  in  chemical  manu- 
facturing processes. 

The  beginning  of  the  end  of  the 
present  readjustment  period  is  indi- 
cated by  the  tangible  demand  for  chem- 
icals for  industrial  purposes,  and  after 
readjustment,  we  may  expect  a  long 
period  of  gradually  lowering  prices 
coincident  with  gradually  falling  costs 
of  labor,  crude  materials,  power,  and 
freight.  In  all  lines  similar  conditions 
will  obtain.  American  business  faces 
a  long  period  of  cautious  buying  in 
gradually  declining  markets. 


Tempek  of  the  Buying  Public 

By  S.  H.  Ditchett,  Editor,  Dry  Goods 
Economist 

Because  of  the  prolonged  semi-ces- 
sation of  buying  by  retailers,  appre- 
hension had  been  felt  that  when  they 
reentered  the  markets  for  spring  pur- 
chases there  might  develop  a  recurrence 
of  the  recent  scramble  for  merchandise, 
resulting  in  a  price  boost.  We  did  see 
a  price  advance  put  into  effect  by  some 
manufacturers  of  cottons,  and  also  in 
silks.  But  manufacturers'  stocks  were 
heavy  because  of  recent  cancellations, 
and  distributors  have  not  fallen  over 
themselves  to  buy  goods,  and  so — ex- 
cept in  one  or  two  lines  of  cottons  and 
in  one  or  two  lines  of  silk.s — there  has 
been  no  merchandise  scarcity,  no  price 
flurry.     For  once,  the  retailers  stuck  to 


their  determination,  and,  doing  so,  they 
bought  conservatively. 

What  of  the  future  ?  Too  many  fac- 
tors are  operative  to  permit  of  more 
than  enumeration  here.  Our  export 
trade,  now  declining,  but  with  prospect 
of  a  broader,  more  intelligent,  more  co- 
operative effort  for  its  development.  The 
certainty  of  increased  imports  even 
after  the  enactment  of  a  new  tariff  law. 
The  continuance  of  the  restrictions  on 
the  accumulation  of  capital  through  the 
action  of  the  excess  profits  taxes  and 
the  income  surtaxes.  The  uncertainty 
as  to  the  reparations  sum  to  be  paid 
by  Germany,  including  what  the  United 
States  is  to  get.  The  delay  in  resum- 
ing trade  relations  with  Russia,  al- 
though, judging  by  the  King's  speech 
to  Parliament,  Great  Britain  appears 
to  be  on  the  eve  of  resumption.  The 
labor  situation  in  our  own  country, 
especially  as  regards  the  railroads  and 
their  employees,  and  in  its  direct  rela- 
tion to  many  department  stores  be- 
cause of  the  dispute  in  the  men's  cloth- 
ing industry.  All  these  conditions  have 
a  pronounced  bearing  on  supply  and 
demand,  on  trade  and  on  prices. 

I,  for  one,  believe  we  can  look  for  no 
permanent  advance  of  any  importance 
m  the  prices  of  textiles.  The  recent 
stiffening  in  a  few  lines  will  be  main- 
tained perhaps,  because  they  seem, 
prior  to  the  advance,  to  have  been 
marked  too  low.  But  with  declining 
exports  and  increased  imports  the  sup- 
ply is  going  to  increase.  Remember 
that  we  produce  in  this  country  of  prod- 
ucts of  all  kinds  25  per  cent  more  than 
we  can  consume.  Remember,  too,  that 
on  certain  lines  of  commodities,  not- 
ably, china,  glassware,  enamelware  and 
other  household  stuff  there  have  as  yet 
been  no  price  reductions,  and  that  on 
other  lines,  notably  furniture,  rugs  and 
carpets,  the  price  reductions  so  far  are 
inadequate. 

Take  all  these  facts  into  considera- 
tion, take  the  world  situation,  and  I  be- 
lieve you  will  reach  the  conclusion  that 
price  changes   will   be  downward. 

The  situation  is  a  novel  one  to  the 
present  generation.  But,  as  a  Cleve- 
land banker  pointed  out  the  other  day, 
cur  fathers  did  business  all  their  lives 
on  a  falling  market.  Even  if  prices 
should  continue  to  decline  for  an  in- 
definite period  there  is  no  reason  to 
doubt  that  the  merchants  and  manufac- 
turers of  today  will  succeed  in  adapt- 
ing themselves  and  their  methods  to 
the  needs  of  the  hour. 


Map.s  of  Coal  Mines  Under  Cities 
Must  Be  Filed 

By  resolution  of  the  city  council  of 
Wilkes-Barre,  Pa.,  coal-mining  com- 
panies operating  under  the  city  are  re- 
quired to  file  maps  of  their  workings 
with  the  city  clerk.  This  ordinance  is 
the  outcome  of  demands  by  a  delegation 
of  housewives,  who  gave  expression  to 
general  alarm  felt  in  parts  of  the  city 
over  the  liability  of  disaster  from  mine 
cBViniT' 
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Spring  Prices  of  Construction  Materials 
Since  1913 

Present  New  York  Level  120  per  Cent  Above  1913 — Freight  Up  138 
per  Cent— Checking  Up  Our  Thought  of  1919 


Exffineering  News-Record's  Compar- 
ison of  Spring  Prices  of  Construction 
Materials  was  first  published  in  the 
issue  of  Jan.  16,  1919,  and  again  on 
Feb.  12,  1920.  It  has  been  brought  up 
to  date  and  is  again  oflfered  in  ex- 
panded form.  The  tabulation,  instead 
of  dealing  solely  with  the  New  York 
market,  as  heretofore,  includes  Pitts- 
burgh mill  quotations  for  structurrl 
shapes,  reinforcing  bars  and  steel 
sheetpiling.  The  list  is  rounded  out  by 
the  addition  of  the  Southern  pine  base 
in  New  York. 

The  table  should  be  carefully  studied 
before  using.  It  will  be  seen  that  in 
the  case  of  cement,  for  example,  the 
quotations,  1913  to  1918,  inclusive,  are 
"alongside  dock,"  New  York,  whereas 
subsequent  prices  are  "on  the  job"  and 
include  trucking  charges.  This  is  the 
reason  why  no  general  average  is 
given  for  cement.  Also,  our  cement 
quotations  are  exclusive  of  bags,  the 
charge  for  which  varies  from  10  to  25c. 
For  the  last  two  years  or  so  we  have 
quoted  cement  net  or  exclusive  of  sacks, 


in  the  "Monthly  Prices  of  Construction 
Materials,"  (see  p.  406  of  this  week's 
issue). 

First,  compare  present  pr'ces  with 
those  of  pre-war  days — the  spring  of 
1913.     Percentages  above  the  levels  of 


house,  67;  steel  sheetpiling,  Pittsburgh 
mill,  88;  linseed  oil,  99;  tank  plates, 
New  York  warehouse,  135;  crushed 
stone,  139;  sand,  150;  cast-iron  pipe, 
169;  building  tile,  factory,  170;  gravel, 
243;  cement,  net,  163;  freight  from 
Pittsburgh  to  New  York  or  Chicago  ■ 
238. 

In  January,  1919,  we  suggested  that 
a  reasonable  price  schedule  might  be 
the  average  spring  prices  from  1913  to 
1918.  We  repeat  that  suggestion,  ten- 
tatively:      Would     not     a     reasonable 


Materials 

Crushed  stone 

Sand 

Gravel 

Cast  iron  pipe 

Structural  stiape? 

Tank  plates 

I.inseed  oil 

Freight  Pittsburgh  to  New  York  or  Chicagj 

Steel  sheetpiling,  Pittsburgh  mill 

Structural  shapes,  Pittsburgh  mill   

Reinforcing  bars,  Pittsburgh  mill 

Reinforcing  bars.  New  York  warehouse.  -  .  . 


PRICE  SITUATIONS  IN  SPRING,  1919  AND  1921 
(-f  indicates  increase;  —  indicates  decrease) 

Per  Cent  Change, 
January,  1919, 
from  General 

.\verage  of  Spring 
Prices,  I9IJ-18 


I  finished  steel  products 


Average. 


+      42 
+    100 


-I-      69 


Per  Cent  Change, 

March,    1921. 

from  General 

Average  of  Spri  g 

Prices,  19IJ-20 

+      61 

+      42 


31 


that  period  are  as  follows:  Lumber, 
31;  structural  shapes,  Pittsburgh  mill, 
33;  reinforcing  bars,  Pittsburgh  mill, 
50;  bars.  New  York  warehouse,  61; 
structural     shapes,    New    York    ware- 


schedule  for  the  spring  of  1920  be  in 
many  instances  the  average  spring 
prices  from  1913  to  1920  inclusive? 
The  steel  and  lumber  industries,  at 
least,   appear  to   agree  with   this   idea. 


ENGI.N'EERIXG  NEWS-RECORU  COMPARISON  OF  SPRING  CONSTRUCTION  MATERIAL  PRICES  SINXE   1913 
.\11  Prices  New  York  Except  Otherwise  Stated 


ao« 

a  J 

J:i| 

S°- 

et 

m 

1- 

oft 

1913 

$118 

$42.00 
42  00 
42  00 

$7  00 

Mnv 

1913 

1.18 

7  00 

June, 

1913 

I    18 

7.00 

Average  $118       $42.00       $7.00     $D.90 


to 

$0.50 

.50 

.50 

$0.50 


$24.00 
23.50 
23.00 


$0.85     $23  50 


05  "  - 

$2.15 

2.15 

2.15 

$2   IS 


1.50 
$1.62 


1.50 
$1.50 


$2.25 
2  25 
2  25 


$1  60 
I  60 
1.60 


$1  61 
1.61 
1.61 


PS  t>, 


$0  084 
.084 
.084 


$0    16 


$2  25        $1   60      $1.61 


April,    1914 $1    18 

May,    1914 1.18 

June,    1914 I    18 

Average $1. 18 

April,   1915 $0  82 

May, -1915 82 

June,    1915 82 


$5  50  $0.95  $0.50  $0.90  $22  00  $1.95  $1,15  $120  $2  25 
5  50  .95  .50  .90  22  00  1.85  I  15  1.15  2,25 
5  60         .95         .50         .90       20  50       1.85       I. 10       1.15       2.25 


$1  31 
1.31 
1.31 


$5.55     $0.95     $0.50     $0.90     $21  50     $i.85     $1.13     $1.17     $2.25       $1.60     $1.31 


$0  084 

$0,084 
084 
084 

$0,084 


$0.49 

$0.54 


$5  50 
5  75 
6.00 


$0.90     $0  85 

1.05 85 

1   05     85 


$20  00 
20,50 
22,00 


$1,90 
1,90 
1.90 


$1  15  $1  15 
1  20  1.15 
I   20       1 . 20 


$1  95 
2  00 
2  00 


$1  60 
1  50 
1   50 


$1.36 
1.32 
1.37 


April,   1916 $1  32 

May,    1916 1   32 

June,    1916 1.32 


$5.75      $1.00      $0.85      $20.75      $190      $1    18      $117      $'.97        $153      $135 


$8  50     $0.95     $0.40     $0.80     $30. «     $2  50     $2  50     $2  45     $3  10 

7  25  .95  .40  85      2   50       2  75       2   50       3  25 

8  00  95         .50       1.00     2.60       2  75       2  50       3   10 


$2  50 
2  50 
2   50 


$2  50 
2  65 
2  75 


Average $1.32       $31. EO       $7.90     $0.95 


April,    1917 $1    52 

May,    1917 1.80 

June,    1917 1.80 


Average $1 .  71 


$9.50 
1 1 ,  50 
10  25 


$1  20 
1  25 
1   25 


$0.45 

$0  50 


$0.90      $30.50      $2.55      $2  67      $2  47      $3   15        $2  50      $2  65 


$1.25 
1.35 
1.25 


$47  50     $3.75 

55  50       3  80 
55  50       5  00 


$5.00 
5  50 
7.00 


$10.40      $125      $0  SO      $130      $3170      $4  15 


April,   1918 $1  99 

Mav,    1918 1    99 

June,    1918 1   99 


$42  75 
42  75 
43.25 


$10.25 
10  00 
10.25 


$1.75 
1  75 
I   75 


$1.25 
1,25 
1    25 


$2,00 
2,00 
2,00 


$55  35 
55  35 
61,35 


$4  20  $3  00 
4  20  3  00 
4,20       3  00 


$2 

90 

$4  09 

$3 

10 

2 

90 

4  09 

4 

00 

2 

90 

4  09 

4 

00 

$4  45 
4  45 
4  45 


$0  16 

$0,  16 


$0  54     $0.16 

$0,169 


$0,169 

$0   169 


$0.81  $0,169 

$1    04  $0   169 

1.21  169 

1.31  169 


$1.19  $0  169 

$1.55  $0,195 

1.55  .195 

1.58  195 


Average $199        $43  00      $10  15      $1.75      $1   25      $2.00      $57.35      $4.20      $3.00      $2.90      $4  09^        3  70     $4.45     $0   14  $1.56      $0,195 


April,   1919 $2  05t 

May,  1919 I  90t 

June,  1919 1.90t 


$45.00 
45.00 
46  00 


$15.00 
15.00 
15.00 


$1  75 
1  75 
I   75 


$1.25 
1.25 
1.25 


$2.00 
2  00 
2.00 


$57.70  $3  47 
57.70  3.47 
52.70       3.47 


$2  45  $2  35  $3.37 
2  45  2  35  3.37 
2  45       2  35       3.37 


$2  55 
2  55 
2.55 


$3.67 
3.67 
3.67 


$1.55  $0.27 
1.63  .27 
1.75         .27 


Average $195+     $45  50     $15  00     $1   75     $1.25     #2  00     $56  03     $3  47     $2  45     $2  35     $3  37       $2  55  '  $3  67     $0,155 


April,    1920 $2  80t 

May,    1920 3  20t 

June,     1920 3.30t 

.Average $3.10t 

General  average 

.March,  1921 $3.10 


$25.00i 
25.00 
25.00 


$2  00 
2  15 
2  15 


$1.25 
1.50 
1  50 


$2  25 

2  50 

3  00 


$72  30 
76  30 
76.30 


$5  00 
5  00 
4.47, 


$4  00  $4  00  $5  00 
4.00  4  00  5  00 
4.00   3  75   5  00 


$3  65 
3  65 
3  65 


$5  00 
5  00 
,4  67 


$0  2274 
2274 
None 


$72  00 
70  00 
70.00 

$70.50     $25.00     $2.10     $:.42     $2  53     $74.97     $4.83     $4.00     $3  92     $5.00     $3  65     $4  89     $0  2274 

$46  50      $133     $0.88     $1.42     $43.70     $3.14     $2.29     $2  21      $3  16       $2  73     $3  22     $0.1125 

$55.00     $22.70     $2  15     $12:     $3.00     $63.30     $3  58     $2.15     $2  35     $3  83       $3  00     $3  78     $0  2274 


$1  87 
I  87 
1.73 


$1  65     $0.27 

$0.27 
.27 
.27 

$1.83     $0.27 

$1   15     $0  195 

$0.73     $0  38 


t  Delivered  on  job,  instead  of  alongside  dock  as  in  previous  years. 


March  3,  1921 
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Februarj^  Contracts  Exceed 
Those  of  January 

A  considerable  increase  in  the  value 
of  contracts  let  during  February,  1921. 
particularly  in  the  construction  of  mis- 
cellaneous building-,  is  the  outstanding 
feature  in  a  comparison  of  contracts 
let  during  January  and  those  let 
during  February,  as  reported  in  Eixji- 
neervig  Neirs-Record.  The  actual  in- 
crease in  all  contracts  reported  during 
February  over  the  preceding  month 
was  151  per  cent,  though  in  contracts 
let  for  the  construction  of  apartments, 
educational  buildings,  churches,  hos- 
pitals, theaters  hotels,  bank  and  office 
buildings,  lofts,  and  buildings  of  h 
similar  nature,  the  increase  was  82  per 
cent.  The  money  value  of  all  contracts 
let  during  February  aggregated  $62,- 
906,821,  whereas  in  January  this  figure 
was  $54,408,367,  as  indicated  in  Engi- 
neering  Nen's-Record,   Feb.    10,   p.   279. 

During  February,  1920,  there  was  a 
decrease  of  15  per  cent  in  the  money 
value  of  contracts  awarded  as  compared 
to  the  preceding  month.  The  money 
value  of  contracts  let  during  January, 
1921,  was  31  per  cent  of  contracts  let 
during  January,  1920,  whereas  Febru- 
ary contracts  were  42  per  cent  of  those 
let  during  January,  1920.  The  largest 
single  item  noted  during  Febnaary  is 
an  allotment  of  $5,000,000  for  work 
undertaken  by  the  Detroit  Street  Ry. 
Co. 

Following  is  a  tabulation  of  the 
money  value  of  contracts  awarded  in 
February,    1920    and    1921: 

Febru.irv . 

flasmfication  1920  1921 

I  -Wateraorks J2. 171.725  $927,307 

2— Sewers 622,874  2,445,075 

J— Bridges 2,137,393  885,529 

4— Surct-androads  ..  21.334.013  12,049,344 

5— Railwayo  20,000  6,350.000 

6— Eioavalion,  dredging  786,943  305,740 

7— Indu'.trial  work'  63,202,290  4,737,850 

8— Buildings 52,200.466  31.902.608 

9— Federal  government  2.282.373  1,574,927 

10 -Miscellaneous 3.466.519  1.728.441 

Total $148,284,596     $62,906,821 


Hettrick.  Code  of  Practice  Author, 
Guilty  of  Conspiracy 

John  T,  Hettrick,  a  New  York  City 
attorney,  has  been  found  guilty  of  con- 
spiring to  force  plumbing  contractors 
into  his  "code  of  practice"  clearing 
house  for  bids  in  the  plumbing  indus- 
try. Together  with  William  H.  Chap- 
man, William  J.  Doran,  and  Herbert 
Smith,  Hettrick  was  found  guilty  Feb. 
25,  in  the  New  York  supreme  court. 
AH  four  defendants  were  sentenced  to 
from  six  months  to  three  years  in  the 
penitentiary. 

The  conviction  of  Hettrick  and  his  co- 
defendants,  two  of  whom  were  walking 
delegates  for  the  plumbers  union,  and  a 
third  a  member  of  the  master  plumbers' 
auRociation,  is  the  second  conviction 
irrowing  out  of  the  recent  investigation 
of  the  building  situation  made  by  the 
IxK-kwood  joint  legislative  committee 
on  housing.  Attorneys  for  Hettrick 
and  the  other  defendants  have  asked 
for  a  .stay,  pending  application  for  an 
appeal. 


Tax   Exemption   on   New   Homes 
Now  a  Fact  in  New  York  City 

The  Board  of  Estimate  .ind  Appor- 
tionment of  New  York  City  has  ap- 
proved the  ordinance  previously  passed 
by  the  board  of  aldermen,  exempting 
from  taxation  new  homes  and  apart- 
ments for  a  period  of  ten  years.  The 
mayor  has  signed  the  ordinance  making 
it  effective  at  once.  As  noted  in 
Engineering  Newfs-Rccoid.  Feb.  24.  p. 
362,  the  ordinance  provides  for  an 
exemption  of  $10,000  for  two-family 
houses  and  $1,000  a  room  for  new 
apartments  up  to  $5,000.  To  come 
within  the  ordinance,  the  buildings 
must  have  been  constructed,  or  con- 
struction begun  upon  them,  between 
April  1,  1920,  and  April  1,  1922. 


Quotations  Held  No  Indication  of 
Market  Conditions 

That  it  is  virtually  useless  to  cite 
market  quotations  as  indicative  of  real 
market  conditions  is  the  view  held  by 
E.  H.  Temple,  Jr.,  construction  man- 
ager, Aberthaw  Construction  Co..  Bos- 
ton, Mass.  In  the  statement  recently 
made,  Mr.  Temple  asserts  that  dealers 
with  heavy  stocks  on  hand  have  given 
up  all  idea  of  securing  old  prices  and 
are  increasingly  anxious  to  liquidate. 
He  also  believes  that  some  contrac- 
tors and  fabricators  who  maintain 
shops  which  have  expensive  machinery 
and  steady  overhead  costs  are  offering 
materials  and  service  with  contingen- 
cies and  profits  practically  eliminated 
from  price  calculations. 

Substantiating  Mr.  Temple's  view  of 
the  present  condition,  he  cites  an  oper- 
ation in  which  his  company  recently 
engaged  which  called  for  incidental 
purchases  of  materials,  dealers'  quota- 
tions upon  which  ninety  days  ago  were 
$13,000.  Cash  purchasing  has  since 
procured  them  for  $9,635,  a  saving  of 
25  per  cent.  Though  this  amount  is 
considered  as  insignificant  in  volume, 
its  very  insignificance  makes  the  illus- 
tration widely  applicable,  asserts  Mr. 
Temple. 

.\s  a  result  of  the  reduction  in  con- 
tractors' organizations  to  indispensable 
personnel,  Mr.  Temple  finds  that  the  ef- 
ficiency of  workmen  has  materially  in- 
creased. In  work  now  under  way  by 
the  Aberthaw  Construction  Co.,  the 
making,  erecting  and  stripping  of  forms 
show  savings  of  40  per  cent  over  per- 
foiTnance  records  in  the  past  four  or 
five  years.  Carpenter  work  as  a  whole 
shows  savings  of  30  per  cent.  How- 
ever, those  savings  are  noted  in  the 
operation?  of  picked  crews. 


Analyses  Made  of  Construction 
Companies'  Incomes 

One  out  of  every  three  construction 
corporations  in  the  United  States 
operates  at  a  loss  according  to  analyses 
made  of  the  latest  income  ta.x  returns 
by  the  Associated  General  Contrac- 
tors of  America,  and  published  in  a 
special  bulletin  issued  Feb.  26.  The 
analyses  further  show  that  less  is  left 
for  dividends  in  proportion  to  receipts, 
and  that  more  is  taken  for  federal 
taxes  in  proportion  to  income,  than  in 
any  other  industry.  Construction  is 
rated  four  times  as  hazardous  as  manu- 
facturing and  less  than  20  per  cent  of 
construction  corporations  earn  more 
than  $5,000  net  annual  incomes.  Eighty 
per  cent  of  the  total  construction  of  the 
United  States  is  carried  on  in  the  ten 
states  of  New  York,  New  Jersey, 
Delaware.  Pennsylvania,  Ohio,  Indiana, 
Illinois.  Iowa,  Wisconsin  and  Michigan. 


Steel  Manufacturers  Plan  Inter- 
national Association 

At  a  meeting  in  New  York  City  last 
week,  directors  of  the  American  Iron 
&  Steel  Institute,  an  organisation 
which  includes  the  leading  steel  com- 
panies in  the  United  States  and  Canada, 
put  into  motion  plans  calling  for  the 
organization  of  an  international  asso- 
ciation of  steel  manufacturers,  the 
purpose  of  which  will  be  the  promotion 
of  friendship  and  business  co-operation 
in  matters  relating  to  foreign  trade. 
According  to  Elbert  H.  Gary,  who  pre- 
sided at  the  directors  meeting,  formal 
plans  for  such  an  international  associa- 
tion will  be  presented  at  a  meeting  in 
October.  Invitations  will  be  sent  to 
steel  makers  in  all  countries  doing  busi- 
ness with  the  United  States,  including 
the  European  nations,  Japan,  China, 
South    Africa    and    South    America. 


Cement  Manufacturers  Indicted 

Alleged  violation  of  the  Sherman 
anti-trust  law  is  the  charge  in  an  in- 
dictment handed  down  March  1  by  the 
Federal  grand  jury  in  New  York  City 
against  seventy-four  corporations  and 
forty  individuals  engaged  in  Portland 
cement  manufacture.  The  defendant 
companies  represent  85  per  cent  of  all 
produrt^'in  in  the  United  .States. 


Federal  Agent  to  .Ask  Prison 
Terms  in  Housing  Cases 

Deputy  .attorney  General  Samuel 
Berger  has  announced  that  he  intends 
to  ask  that  prison  sentences  be  im- 
po.sed  on  all  persons  convicted  upon 
indictments  found  in  connection  with 
the  Lockwood  housing  inquiry  in  New- 
York  City.  His  policy  is  a  result  of 
the  conviction  and  sentence  of  Hettrick 
and  others  of  conspiracy  and  coercion 
in  the  organization  and  operation  of 
a  code  of  practice  in  the  plumbing  in- 
dustry. Approximately  one  hundred 
individuals  and  an  equal  number  of  cor- 
porations are  under  indictment  as  a 
result  of  the  Lockwood  inquiry.  Fines 
only  have  been,  so  far,  the  penalties 
attached  to  the  conviction  of  such 
defendants  appearing  in  the  Federal 
court. 

Road  and  Miscellaneous  Building 
Show  Marked  Activity 

Receipt  of  bids  and  the  award  of 
contracts  in  road  construction  work, 
nnd  an  increase  in  the  number  and 
value  of  miscellaneous  buildings  upon 
which     construction     has     begun,     are 
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features  of  the  past  week  in  the  con- 
tracting field.  As  noted  in  Engineering 
News-Record  of  last  week,  p.  361,  the 
Pennsylvania  highway  department  re- 
ceived bids  for  the  construction  of  100 
miles  of  highways.  Highway  depart- 
ments in  both  Colorado  and  Wisconsin 
let  contracts  during  the  week  aggregat- 
ing a  quarter  of  a  million  dollars  in 
value,  and  other  states,  including  Con- 
necticut and  Illinois,  are  soon  to  re- 
ceive bids  for  the  construction  of  many 
miles  of  permanent  roads. 

California  received  bids  Feb.  21  on 
highways  the  total  low  bid  of  which 
was    more    than    $1,2.50,000.      Ohio    re- 


ceived bids  on  35  miles  of  roads  Feb. 
25  divided  among  thirteen  projects 
that  will  cost  close  to  $1,250,000. 

In  analyzing  the  Pennsylvania  bids, 
it  is  found  that  the  average  of  the  low 
bids  received  for  the  entire  100  miles 
is  well  over  $70,000  per  mile,  one 
project  averaging  $100,000  per  mile. 
Whether  contracts  will  be  let  on  these 
bases  remains  to  be  seen.  However, 
such  figures  cover  heavy  excavation  in 
many  cases.  The  total  of  the  lowest 
bids  on  the  entire  100  miles  was 
$7,373,317. 

An  increase  in  the  amount  of  building 
construction,  including  educational  insti- 


tutions, theaters,  apartments,  stores, 
lofts,  office  and  bank  buildings, 
churches,  etc.,  is  noticed  in  the  list  of 
contracts  awarded  published  in  the  con- 
struction news  section  of  this  issue. 
In  thirty-five  contracts  awarded,  the 
total  cost  is  $10,238,000.  Most  of  the 
money  is  to  be  spent  in  school  construc- 
tion, though  a  number  of  large  apart- 
ment houses  are  in  the  list. 

Other  construction  includes  a  $5,- 
000,000  addition  to  the  West  Penn 
Power  Company's  plant  at  Springdale, 
Penn.,  the  contract  for  which  has  been 
awarded  to  Sanderson  &  Porter,  New 
York  City. 


Monthly  Prices  of  Construction  Materials 

UPS  AND  DOWNS  OF  THE  MARKET 


LABOR — General  decreases  iti  Boston  and  Minneapolis,  with 
lahor  universally  plentiful.  The  January  report  of  the  New  ^  ork 
State  Labor  Commission  shows  reduction  in  wage  rate  of  from 
5  to  33  per  cent,  with  average  weekly  earnings  for  the  month 
$27.61.  against   $28.35   for  December. 

PIG  IRON — We  show  a  general  decrease  of  from  $2   to  $7. 

PIPE — Clay  drain  tile  has  been  declining  all  winter  in  New 
York,  and  the  present  price  of  3-in.  is  JiiO  per  1.000  hn.ft.,  as 
against  $61  last  report.  In  St.  Louis  6-in.  and  8-in.  dram  tile 
are  down  $,'")  and  $10  respectively.  AVe  publish  a  list  ot  Pittsburgh 
prices  of  sewer  pipe.?  this  month  for  the  first  time.  Sewer  pipe 
down  in  New  Orleans  and  Atlanta.  Cast-iron  pipe  down  $3  in 
San   Francisco. 

ROAD  OILS  AND  ,\SPHALT — Ro«d  oils  down  1  to  2  cents 
in  New  York  and  Chicago,  .\sphaltum  down  m  New  York, 
Chicago  and  St.  Louis. 

WOOD  BLOCKS — Down  in  .''t.  Louis.  New  York  and  Minne- 
apolis.    Advances  in    Boston   ami    New  Orleans. 

SAND  GRAVEL,  STONE  AND  LIME — No  change  in  New  York 
crushed-stone  prices,  which  are  for  occasional  orders  of  moderate 
quantities.  Down  in  St.  Louis  and  Montreal.  Sand  down  25c. 
per  cu  yd  in  New  York,  lOe.  in  New  Orleans,  and  increased  in 
Boston'  and  Montreal.  Gravel  down  in  New  Orleans,  Los  Angeles 
and  Atlanta.  Hydrated  lime  (finished)  up  $3  in  Montreal,  common 
lump  down   in   Minneapolis  and   Atlanta. 


CEMENT — We   show   decreases   in    17    cities. 


REINFORCING  STEEL — This  month  we  show  Pittsburgh  mill 
price  of  triangle  mesh  instead  of  price  with  freight  allowed  to 
New  York,  as  heretofore.  Our  New  Y'ork  prices  include  delivery, 
warehouse  prices  being  lOc.  less.  Metal  lath  down  in  Chicago. 
To  stimulate  business  independent  steel  companies  have  cut  prices 
on  reinforcing  bars.  We  quote  $2.25'5  2.35,  the  latter  figure  being 
the    Steel    Corporation',?    mill    price. 

C/)»rMON  BRICK — New  York  delivered  price  unchanged,  with 
wholesale  price  still  $18.  sales  having  gone  as  lo%v  as  $15  how- 
ever. No  brick  coming  into  New  York,  and  stocks  are  being  de- 
pleted.     Down    in    Denver,    Minneapolis.    Detroit   and    Atlanta. 

HOLLOM  TILE — Down  in  New  Orleans  and  Atlanta.  Change 
expected   in    New    York  by   March  15. 

STRrcTTR.AL  M.\TERI.\L  —  The  independents  are  cutting 
the  Steel  Corporation's  price,  and  we  quote  a  range  of  $2.15ia'$2.45 
for  both  structural  shapes  and  plates.  Decrease  of  25c.  in  San 
Francisco. 

ROOFING  MATERI.\LS — We  show  a  general  decline  in  price 
of  roofing  materials.  Prepared  roofings  are  about  the  same  as 
last  month,  except  in  the  case  of  slate  surface  roofing,  which  is 
now  $2.80  per  roll,  ag-ainst  $3.50   last  month. 

STEEL  SHEETS — We  show  a  range  of  prices  representing  the 
independents'  and  the  Steel  Corporation's  prices  respectively,  in 
Pittsburgh.     Decrease  in  San  Franci  -co  and  New  York  warehouses. 

LIMBER — General  decrease  of  $2  on  rough  Douglas  fir  in 
San  Francisco.  Southern  pine  down  $2  in  New  York,  which  price 
is  $1  to  $4  below  the  quotations  of  the  Lumbermen's  Bureau. 
Other    decreases    in    Boston,    Denver    and    .'Atlanta. 


LABOR  RATES  AND  CONDITIONS  THROUGHOUT  THE  COUNTRY 


S  means  scarce;  E,  enough;  P.  plentiful 


Brick- 
Cities  layera 

Atlanta $0.90P 

Baltimore I  (a  1.25 

Boston .''OS 

Cincinnati....  I   25E 

Chicago I   25 

Cleveland I .  OOS 

Dallas LOOP 

Denver I.2SE 

Detroit I.2SP 


Car- 
penter.-^ 
$0  70P 
SOP 

HOi' 


Hoi.iting 
Engineers 
$1    OOP 

.87;p 

.90P 
LOOP 


Hod 
$0  30P 


1.I6JE    LI6S(ai    I85E 


850  I    OOP    I    lOP 


.575E 
.60E 
75l<i'8li 


Kansas  City 
Los  Angeles 
Minneapolis 

1  12; 

1    25E 

/  OOP 

1   00 

1  00  ; 

SOP 

1    00 
1  OOE 

SOP 

.90 

iir,p 

Montreal 

New  Orleans. . . 

SOP 

LODE 

75P 
I.  ODE 

60P 

1   OOE 

40P 

65E 

New  York 

1.25 

1    12; 

1    23 

87; 

Pittsburgh 

St.  Louis 

L50P 
I.25E 

1   25P 
1    25E 

l,l2iP 
1 .  25E 

LOOP 
85P 

San  Francisco. . 
Seattle 

1   25? 

1    12!. 

1    I25P 
1   00 

1    l2iP 

87',f<«l   00 

1   OOP 

87 

Workers 
$1    OOP 
1    OOP 
SOP 

I   OOE 
1.25 
I.  OOE 
I   OOE 
I    'HE 


1    00 
1  GO' 

1    10 
1  00 

<op 

50P 
1   OOE 

60P 

1   OOE 

112; 

1  12; 

1   OOP 

1  ooi: 

1    25E 
1    25P 

1    I2'.P 
1    O'l^ 

1  i2;p 

1    00 

(  onimon 

Labor 

$0  25P 

.  30C<i>   35P 


.60E 
I  00 
57SE 
>0(Si  75P 


75 

.5001  75 
.50P 


50E 

.75«i'    80 


Reraarkg 

Atlanta — Labor  plentiful,  n-ith  construction  ver>-  light 

Baltimore — Normal  supply  io  all  classes. 

Boston — Bricklayers  and  plasters  leaving  town.  Other 
classes  of  labor  plentiful. 

Cincinnati — Considerable    unemployment 

Chicago — Labor  plentiful  but  independent. 

Cleveland — .A.11  classes  plentiful.      New  agreements  May  I 

Dallas— All  labor  plentiful, 

Denver— .\pproxiinately  25  per  cent  of  building  trade- 
working  Master  Builders'  .Association  filed  notice 
Feb  17.  with  state  industrial  commission  of  intention 
to  reduce  wages  of  all  building  trades  20  per  cent  on 
March  17. 

Detroit — Contracts  to  May  1.  "(ipenshop  contractors 
have  made  20  per  cent  cut  in  all  classes.  Unemploymcnl 
increasing, 

Kansas  City— We  received  no  reports  this  month. 

Los  .Angeles — More  men  than  jobs.  , 

Minneapolis— We  show  a  20  per  cent  reduction,  effective 
Feb  21  Laboi  organizations  have  not  yet  accepted 
new  schedule 

Montreal — Much  unemployment. 

New  Orleans — Building  trade  stagnant,  owing  to  high  cost 
of  labor  and  materials. 

New  York- Agreement  of  Nov.  20.  1919.  was  modified  a^ 
shown  effective  May  I,  1920.  Excavators,  75c  ;  Con- 
crete workers,  81ic.      ^ 

Pittsburgh — Conditions  normal.  ,  ,    ,       . 

St  Louis— Hoistingcngineersreoeive  $1  37;  on  double  hoist 
Plaster  hodcarriera  receive  94ic 

San  Francisco — Labor  plentiful  

Seattle— very  little  building;    I  2.000  tu  1 5.000  out  of  wotlt. 
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Price  advances  are  indicated  by  heavy  type;  declines  by  itaiict 


PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current 
CIXCIXXATI 


■Ago 


1  Ohio  No  2 J2.00 


NEW  VORK,  tidewater  delivery 


BIRMINGHAM 
No  2  Foundry. . 


45  65* 
43  25* 
43  OOt 
42.50' 


43  65 

42  90 

43  40 


PHILADELPHIA 

eastern  Pa Sl.Si* 

Virginia  No.  2 55. H* 

Basic  59. OOt 

Grey  Forge S9.  75* 

CHICAGO 

No  2  Foundrj-  Local  SS.OOQiSSj 

No.  2  Foundry  Southern     .  -  .15.  iS 

PITT.'BLRGH.  including  (reight  charge  from  the 
Valley 

No  2  Foundry  Valley S9.9S 

Basic S6.96 

Bessemer S8.96 

'  F  o.b.  furnace,    t  Delivered. 


RAILWAY  SUPPLIES 


;EL  R.\ILS — The  following  quotation?  are  per  ton  f.o.b.   Pittsburgh  and 

icago  for  carload  or  larger  lots.     For  less  than  carload  lots  5c.  per  lOO  lb.  is 

extra: 

Pittsburgh 

One 
Current 
It.indard  bessemer  rails     .  .        $45  00 
Stanrlard  openhearth  rails..  47.00 

Light  rails.  .S  to  10  lb 2  45(n  3 .  00' 

Light  rails,  12  to  14  lb 2  41(a2.'»5- 

-    'it  rails.  2S  to  45  lb 2.32(a  2.85* 


Chicago 


!LWAY  TIES — For  fair-siaed  orden^.  the  following  piices  per  tie  hold: 


Plain 
Creosoted 
.    ,        Douglas  Fir — ^ireen 
.    .    Douglas  Fir — Creosoted 

per  tie  at  mills  in  St.  Louis  district: 

I'ntreated  A  Grade  White  Oat 
6x8x8 

1 10  80 

.  lo  2 90 

No  3...                   1   OO 

So  4                        1 .  25 

Til'iS  white  oak 

7i!ii8  led  oak  (No.  4)  $0.80 


r.  In.  X  S  In. 
by  SJ  Ft. 
$J.fiO 


7  In.  X  9  In. 
by  8  Ft.  6  In 

SO.'' 


Untreated  A  Grade  Red  Oak 

6x8x8 
1 $0  60 


TRACK  SUPPLIES— The  following  pricen  are  ba«e  per  100  lb    fob      Pitt- 
for  carload  lots,  together  with  the  wareliou w  price.*-  at  the  places  named : 

. Pitt-burgh .''an 

F"ran. 
Current 
.ard     spikes,     A-in.     and 

fr $3  65(n  }  90 

boltH 5  50(0  6  00 

rd  section  angle  bar^  2  75^3  75 


.\go  Chicago  St.  Loui-  i 

$3  35  $3  40       $4  871   $7  75 

4  90  4  60         5  75       8  75 

2   7i  .'   7i          4  OS       5  00 


PIPE 


WROlf;HT  PIPE— The  following  divntint-i  are  to  jobbers  fo 
■  the  Pitt>burgh  baling  card.nf  Mar    21.  1919: 


Steel 

Inrhet  BUwk 

!to  J  S4    lo  571 


J. 47    to  501 

ft  to* SO    lo53{ 

'•ol2 41    to  sot 

jMidH 37110  41 

'» 35    lo  )S| 


BITT    WFLD 

Inrhei 


41) to  44 


34)  lo  38 
37j  to  41 
JJllo  37 


I  lo  1 1 


2 

2|  Ia6 

7i.>  12 


151  to  25) 
19)  lo  29) 
24)  to  34) 


carload  lot' 


Galv 
4-l)lo  II) 
l)lo    II) 
8    lo  181 


20|  to  28;  6)lo  14) 

22;  Ip  30)  9)  to   17) 

19)  to  27)  b)  to   14) 


I  BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

itol! 52    to  55!     39)  to  43  itoli...    24)  to  34i 

I    2  to  3 53    to  56)     40)  to  44 

i                             LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 

2 45    to  48J     33)  to  37  2 2lito29J 

25  to  4 48    to  51!     36)  to  40  2)  to  4. . .   23!  to  31! 

iSto6 47    to  50)     35)  to  39  4)  to  6. . .   22)  tp  30) 

'    7to8 43    to  46)      29)  to  33  7  to  8   .  . .    14)  to  22J 

I    9to  12 38to4l)      24!  to  28  9tol2...      9)  to  I7| 


9\  to  19) 


8)  to  16) 
II)  to  191 
10)  to  18;' 
2)  to  10) 
5)  to-h2) 


STEEL — From 
for  steel  pipe: 


arehouses  at  the  places  named  the  following  discounts  bold 


New  York 

;  to  3  in.  butt  welded 44^^ 

2;  to  6  n.  lap  welded 39<  ^ 

New  York 

J  to  3  in.  butt  welded 28<"(. 

2)  to  6  in.  lap  welded 24'~o 

.Malleable  fittings.  Class  B  and    C,  from 
pnces.    Ca:it  iron,  standard  sizes.  I.'i'~cO(S 


—  Black  

Chicago 

5401  40'- 
50(6  40<-; 

-Galvanued 

Chicago 
401(5  30<^. 
37j<-o@27) 


St.  Louis 
30)% 
27!% 
York  stock  sell  at  -1-6%  list 


CAST-IRON  PIPE — The  following  arc  price«  per  net  ton  for  carload  lots: 


:  York- 


St. 

San  Fran 

$66  70 
61    70 

$9S.6S 
«7.6'.5 

One  Month     One 
Current         .\go       Year  .Vgo  Chicago 

4in $73  30       $73  30       $70  30       $69   10 

6in.andover 63  30         63  30         67  30         64   10 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra:   16-ft.  lengths,  $1  per  to 


CLAY  DRAIN  TILE— The  following  prices  arc  per  1 000  lin.ft. : 

New  York  ^ 

One  San 

Size,  In.               Current      Year  .Vgo  St.  Louis  Chicago  Franclico  Dallas 

3     $50.00         $35  00  $60  00  $50.00  $55  00 

4     60.1)0          51.00  70  00  70  00  $90  00  6S  0* 

5     90.00          65  00  90  00  90.00  115.00  84  00 

6     115.00          90  00  UOOO  110.00  150  00  110  00 

8     1S3  00         130  00  1S5  00  160.00  250.00  181  00 


SEWER  PIPE — The  following  price.-  are  in  cents  per  foot  for  carload  lot«: 

New  York 
Current 
Sise,  In.  Dehvered 

3 $0  24 


5 


Pittsburgh 

Delivered  St. 

$0  132 

.132 

198 


1 

on 

1 

hi 

2 

30 

.198  $0   17) 

308  25 

462  35 

594  45 

792  68 

I    10  .88 

I   32  I   20 

I    98  


.-"an 
.  Chicago  Frauci>c 
$0  15       $0  14 
15  .175 

.225         .21 
.225         .245 


Dallas 
:0   18 


36. 


.525 

625 

90 

I   25 

1  50 

2  00 
2  25 

4  50 

5  50 

6  75 

7  00 


63 
I  05 
I   47 

1  96 

2  52 

3  50 

4  20 


Boston  $0  ; 

Mirincapoh* 

Denver 

.Seattle • 

Kansas  City 

l.ocAngelffi II* 

.New  Orleans 

Cincinnati 156 

Atlanta /;• 

.Montreal,  drliterrtl  30* 

Detroit .  .  1 38 

Baltimore,  (MxTfrttl     

'4-in.,  (nin  .  30-in.  respectively. 


(0  315       $0.49 


(Quotations  not 


Nopnccsobtaii 
.I65»         .275 

.;«.5  ..i.<3 

23  .36 


12 
$«  94S 

77 
vailable 

80 
able 
585 
.!,6t 
.712 

ifs 


24 
$3  tS 


1.65 
f  15 
2  30 

1  ■;'.< 

4  50 

2  56 

3  29 


$•  TUS 


ROAD  AND  PAVLNG  M.\TKK[ALS 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  ear*  8.000  gal 
fob.  place  named: 

New  ^ork,  45%  a«phsll. .'. .      (at  lerminall  .  . . 

New  York,  65'",  asphalt (at  lernilnall .  . . 

New  ^'ork.  hinder (at  terminal)  . .  . 

New  York,  flin        (at  terminal) .. . 

New  Yolk.  Ii')uid  asphalt 

8t    loui-,  40',  asphalt 
Chi'-ngo,  40-50'.  a.phall 
Chf  ngo,  60-70';  asphalt 
DalU-.  40-5OC,  a-phall 

Dallas,  60-70' ,  a-ptialt       

Dallas.  75-90%,  asphalt 

San  I  t!inn>co.  bioder,  per  42-gal.  bbt 


Currant 

One  Year  Ago 

W  OH 

$0  09 

07 

09 

OS 

10 

.01 

.09 

M 

06» 

OH 

07 

Oi\ 

0715 

.10 

07 

IJ 

08 
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ASPHALTUM — Price  per  ton  in  packages  <350-lb.  bbl:.  or  425-lb.  di 
in  bulk  in  carload  lots: 

Package 

New  York  (Bayonne.  N.  J.) iSO.OO 

Boston Noqur 

Chicago 2*  50 

San  Francisco " 2 1   50 

Dallas 35  00 

Seattle 27  50 

Denver .... 

Minneapolis 36 ,  95 


.  and   I  CRUSHED  STONE — Pr^ce  for  cargo  or  carload  lots  )p  as  follows,  per  cu.yd  . 


Kansas  City. 
St.  Louis.  .  . 
Baltimore.  .  . 
I-os  .-Vngeles. , 
Montreal. .  .  . 

Atlanta 

Detroit 

Cincinnati. . . 


40  00 
.50(a  U 

40  00 

23  75 

37  00 

56  00 

49  00 

36  00 


Bulk 
%B1.00 
tations 
21  .00 
15  00 
27  00 

50(<.  70 
27  15 
32  00 


i;  In. 


PAVING  STONE— 

New  York 5-in.  gramtc No  quotations 


Chicago 

San  Francisco. 
Kansas  City. . . 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans. . 

Cincinnati 

St.  Louis 


I  About  4x8x4  dressed $3  40  sq.yd. 

I  .\bout  4x8x4  common 3  05  «i.yd 

Ba-alt  block  4x7x8 65  00  per   M 

Granite 3  65  sq.yd 

5-:n.  granite 4   20  .sqyd 

Granite 2   00  sq.yd. 

Granite.  26i  bicck^  per  sq.yd.  107.  00  per  M 


Granite. 
Granite. 
Granite. 
Granite. 
Gramte. 


2  25  .sq.yd. 
6   50  sq.yd. 

3  00  sq.yd. 
3.25  sq.yd. 
■J.  1,0  sq.yd. 


FLAGGING — 

New  York 


fBronx $0  25 

J  M.inhattan,  4  ft .26 

■1  Qu 

Ux; 


s,,.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
lln.ft. 


CURBING — Blucstone  per  lineal  foot,  m  New  York,  costs  70c.  for  5x16  in.. 
for  5x18  in. 


WOOD  BLOCK  PAVING— 

New  York 

New  York 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Kansas  City 

Minneapolis 

Atlanta. 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 


.Size  of  Block 

Treatment 

Per  Sq.Yd 

V. 

16 

%1.oi 

16 

.i..5? 

16 

3  4S 

16 

3  75(u  4  00 

3i 

16 

3  25(.- 3  50 

16 

.(  r/.5 

16 

.j  .-,0 

16 

Off  market 

16 

3  00 

5' 

16 

'^    r)U 

35 

16 

2  3U 

16 

2  99 

16 

3  42 

16 

3  85 

l« 

3  90 

3^ 

16 

3  75 

16 

4   90 

16 

1  3   40 

CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL— Price  for  cargo  ( 


. IS  In. 

One 
Year 

Current      Ago 

New  York $3  00       $2  25 

Denver 2  00         1   80 

qhicago 2  75         2  00 

Kansas  City 325         325 

St.  Louis 165  178 

Seattle I    50  I   25 

Dallas I   75         3  50 

Minneapolis 2.00  I    50 

Cincinnati 2.00         ,      . 

San  Francisco 2 .  50  I    50 

Boston,  per  ton 2  65         2  00 

New  Orleans 3.00         2  55 

Los  Angeles ; .  J.;  I    50 

Atlanta,  per  ton 'J.f<s         2  25 

Detroit 1.85*       2  50 

Baltimore,  per  ton 1 .  40  1    40 

Montreal,  per  ton 115 

*Sand  and  gravel  sells'tor  S1.50  to  $2  50 
t  Kaw  River  aand  is  $1.75  per  yd. 


load  lot.< 

is  as  foil 

ows,  per 

cu.yd.; 

avel    

Current 

One 
Year 
Ago 

. Sa 

Current 

id 

One 
Year 
Ago 

$3  00 

$2  25 

tl   2F, 

$1   25 

1   80 

1   80 

1   60 

1   40 

2  75 

2  OQ 

2  75 

2  00 

3  75 

3  75 

1   25 

1   25 

1   70 

1   82 

1   70 

1    68 

1   50 

1   25 

1   50 

1    25 

1  75 

3  50 

1  75 

2  25 

1   35 

1   00 

75 

2  00 

1  30 

1    30 

2  50 

1   50 

1   65 

1   50 

2  65 

2  00 

2  00 

2  00 

2.40 

1  r.5 

1   35 

1  45 

1  30 

1  00 

2.2S 

1.50 

1    15 

1  8S* 

2.00 

2-50 

1  85 

1  60 

1  60 

70 

65 

1.75 

1  50 

1   40 

Current 

New  York $  I  90(5  2  00  $1  85 

Chicago 2  75  2  00 

St.  Louis J  a5  I   65 

Dallas 2  25  2  90 

Pan  Francisco 2  50  I    50 

Boston 3  00*1  del)         3  00 

Minneapolis 2  OOt  I   50t 

Denver 3  75 

Kansas  City 2  35  2  25 

Seattle  (del.) 3  50  3  50 

Atlanta 3,25*  3   10' 

Cincinnati 2. 30  ... 

Los  Angeles I  70*  1   50 

Detroit 2.00  1   75 

Baltimore 1.75*  I   50 

Montreal 2.10*  I    75 


Ago 


Current 

$2  15 

2  75 

/  .<.'-. 
2  25 

2  50 

3  00»(dcl) 
2  25t 


2  35 


1  80* 

2  00* 
I   75* 


One  Year  Ago 
$2  00 
2  00 

1  65 

2  90 
I   50 

3  OO 

1  60 
3  75 

2  35 

3  50 


I    50 
I   75 

1  50 

2  00 


Per  ton.     t  Limestone:  trapro<:k,  $1   60  and  $1   80  per  ton  fo 


CRUSHED  SLAG— Price  of  crushed  slag  per  net  ton  ni  ci 

lUIn.  Mn 

Lebanon  or  Bethlehem.  Pa $1    00  $1    00 

Eastnn,  Pa 1    20  1    20 

Buffalo.  N.  Y I    25  1   00 

Kast  Canaan,  Conn I    25  I    35 

Birmingham.  Ala 1    25  125 

Toledo,  Ohio 1    50  1   50 

Atlanta,  G a 2.58  2.25 


3  00 
2  00 

4  00 
2  05 


I  10 
I  00 
I  10 
I    00 


Lump,  per  200-Lb  Bs 
^mished  Comi 

$3  50*     at  plant  -  $3 


LIME — ^Va^ehouse  prices: 

Hydratcfl.  per  Ton 

Finished  Common 

NewYork $21   00  $20  00 

ICansa-  City 27  20  26  20 

Chicago 20  00  

St.I>ouis 26  00  20  no 

Boston 29  00  .>;  cO 

Dallas 25  00 

Cmcinnati 19  50  17  60 

San  Francl=co 25  40  22  00 

Minneapolis 27  00  22  00  (white) 

Denver 3  20  cbbl.) 

Detroit 22  00  19  00 

Seattle 27  00  

Los  Angeles 30  00  30  00 

Baltimoie 24  OOlK.isti      

Montreal 28  00 

Atlanta 1 8  00 

New  Orleans J  J    'tO 

*  300-lb.  barrels,    t  Per  1 80-lb.  barrel.    J  Per  ton. 

NOTE— Refund  of  lOc  per  barrel. 


NATURAL  CEMENT— Price  to  dealers  for  500  bbl  or  over, 

of  bag-^:  Current 

Minnc-ipolis  (Rosedale) $2  80 

Kansas  Citv  (Ft.  Scott) I   60 

New  Orleans , 3   36 

Atlaiit.T  (Magnolia) II   00  ton 

Cincmnati  ( Lpuisville) 2  75 

Bo<iton  (Rosedale) 2  35 


2  00 

1  .  70 

1 .  00  (bu.' 

2  OOt 

1  »ot 

3  25t 

3  00* 

3  00* 

13  OOt 

5  OOJ 

I.  sot 

2  70 

2.50 

fob 

,  exclu 

'ivr 

One 

Y 

»ar 

Ago 

1 

JI 

50 
75 
52 
OO 

25 

Year  Ago 
Without  Bags 
$2  80 
2  47 
2  42 
2  00 
2  05 
2  32 
2  08 


PORTLAND  CEMENT— Current  prices  are  for  barrels  in  carload  lots,  .niArul 
bags,  to  contractors: 

Current         One  Month  Ago  Oi 

Without  Bags 

New  York  (del.) $3   10  $3   10 

Jersey  City  (del.) 2  89  2  89 

Bo-ton J. 87  3  41 

Chicago 1.17  2  37 

Pitt-burgh 2  17  2  42 

Cleveland i'.W  2.73 

Detroit 2  51  2.78 

Indianapolis i.dl  2  61  2  27 

Toledo -'.5/  2  71  2   12 

Milwaukee 3.J9  2  59  2   11 

Duluth 3  10  2  35  2  10 

Peoria 2.^3  2  63  2   12 

Cedar  Rapids i'  51  2  71  2   18 

Davenport 1.^7  2.67  2.M 

St    l.ouis .i.iO  3.45  2.20 

San  Francisco 3  09  3  09  2  63 

Newilrleans ;.60,  4.20  2.36 

Minneapolisifdel.) 2  70  3.00  2  22 

Denver.   .7:. itO  3  25  2.82 

KansasCity 2  76  2.76  2  36 

Seattle 3   10  3  10  2.78 

Dallas   2  85               ,2  85  2.03 

Atlanta 3  00  3  00  2  70 

Cincinnati 3  32  3  32  3  00 

Lo<  Aiigc-les 3  21  3  21  2  78 

Baltimore  (del.) 2  93  2  93  2  90 

Detroit 2.33(u2  4l  ■      ■ 

Montreal  (including  bags) S.oO  3  52  3  48 

NOTE — Bag  charge  is  generally  25c.  each. 
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TRIANGLE  MESH— Price  per  100  sq.ft. 
PLAIN  4-INCH  by 


in  carload  lots : 
4-INCH  MESH 


Sectional  -Vrea 

Style    Square  Inche.s 

Number  per  Ft.  Width 


032 
049 
068 
093 


036P 
053P 
072P 
097P 
049K 
067K 
089H 
Made 


0.032 
0  049 
0  068 
0  093 


0  036 
0  053 
0  072 

•0.097 
0  049 
0  067 
0  089 

1 6-.  20- 


Pitt"- 
burgh. 

Mill 
$1    03 

I    32 

1  61 

2  07 

2  57 

3  06 

3  51 

4  64 

5  36 


$0  79 
I  12 
I  41 
I   82 


I   82 
28-.  32- 


New 

York. 

(Del'd) 

$1   55 

1  95 

2  35 


Chicago 

$0  98 

I    26 

I    53 

1  97 

2  43 
2  90 


Louis 

(1.03 

I    32 


5  06 

3  5! 

4  64 


Dallas 
$1    II 

I    43 

1  74 

2  24 


5  03 

5  81 

6  73 

7  81 


Fran- 
cisco 
»l    54 


$1  23 

1  68 

2  06 

1  76 

2  08 
2  64 


$0  76 

:  Ob 

I  34 
I  73 
I  06 
I  34 
I  73 
36-,  40-.  44-.  48- 


$0  79 
I  12 
I  41 
I  82 
I  12 
I  49 
I  82 
52-  and  56-1 


ISO-.  200- and  300-ft  length.'^'    tiahanizecl  is  about  10'^  higl 


ia  85 
I  21 
I  53 
I  97 
I  21 
I  53 
I  97 
width  i 


EXPANDED  METAL  LATH— Prlc 
are  as  follows; 


irload  lots  per   100  yd.  for  painted 


Gage 


Weight 
233 
250 


•Delivered  on  job 


Cew  York* 
Current 
Carloads 
$29  20 

31  00 

32  75 

33  65 
35   5p 


Chicago 


St. 
Louis 
$32  00 
33  00 
35  00 
37  00 
40  00 


Francisco 
$34  20 


Dallas 
$32  75 
34  50 
36  75 
39  25 
43  30 


BARS.  CONCRETE  REINFORCING — Current  ouotations  per  I 
ROLLED  FROM  BILLETS 

1 Warehouse.  I'ncut  - 


Pittsburgh. 
In,  Mill         .\cw  York      Chicago 

iandlsrger..     $•?  »5@  2  35       $3  63  $3  48 

I  =!..»©  2  40  3  68  3  53 

t  S.i3(a  2.45         3  73  3  58 

I :;  5062  60         3  88  3  63 

} ?  r.5C«2  85         4   13  4   18 

Tvt-isted  bars  cut  to  length  take  extra  of  27  jc  per  100  lb 
ROLLED   FROM    RAIL,'; 


Dallas 
$3  87 

3  92 
i  97 

4  12 
4  57 


4  95 

5  00 
5  05 


5  10 
5  25 
5  50 


Chicago  Louis 
i  in  and  larger  $2  50      $:'    jO 
1   2  55       J   ir. 

Dallas 
$4  25        !    . 
4  30       ! 

Chicago 

$2  90 

2  90 

» 2  65       i  M 

Louis 

%S   r,.-, 


BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots 


Cu 


Mo 


Ne«  York  (del.) $22  70  $22  70 

Se»  Orleans 25   50  25   50 

I  hi' ago 15  00  15  00 

^t    I. ouis,  salmon. .  15  OOt  IS  00 

Denver,  salniun....  /I  o'j  15  00 

r)allai« 25  00  25  00 

.-an  Francisco 18  00  18  00 

l.o«  .^ngcles IS  50  14   50 

Hoston  (del.) 25  00  25   0O 

.Minneapolis  (del.)..  .  -W"  ,','  24  00 

Kan-a..  City 22  00  22  00 

>':ittli-       19  00  19  00 

<  inciiinati 2l(o  22  22  00 

Montreal  (del.) 20  00  20  00 

Ditroit       IK  IK  I  20  00 

Maltin.ore  (del.) ...  20«'  25  22  50 

Atlanta I.I  fio  IS   00 

N.wOileaiiB  24  00 

*  For  itaviog  bloeks  i'.xt] 
ic -"t  Louis     ;  Vitrified.  I  n.h  plant,  Baltimore 


$25  on 

22  50 

14  00 

16  00 

17  00 

18  57 

15  00 
12  50 
35  Oil 
20  00 

20  00 
IS  00 

19  on 
17  50 

21  00 

20  00 


■ — l*a\ing  Block— - 

3-inch  4-inch 

$57   20*     $63   30- 


120  00 
52  00 
42  OOt 


nd  3ix8}x4  respectively.     tHard  brick  $20  50 


Mf>LLf  )W  TILE— Price  per  block  in  carload  lot-  for  hollow  building  tile: 


-New    \otU 


-..12x12 
«>l2il2 
I0il2il2 


$0  2444- 
)259' 
4345- 


Ago 
$0  1667 
2223 


Chi- 
cago 
$0  12 
l< 
216 

524 


Cisco        Factorj' 


$0    125        $0    145 


Le«- S^lor  cash.  I  5  day. 


Bo*t<io     

MinneiipoUs. , 
Cincinnati. .  .  . 
KaD<a>  City 
r>env<.t 
.Seattle 
Ix>s  Angeles 
Ve*  'irleaiBfl. 

l>etroil      

Montreal 

Haltunorc 

Atlanta 


4il2>l2 
$0   173 


I2>I2>I2 
$0  43 
3314 


STRUCTURAL  MATERIAL— Following  are  base  prices  f.o.b.  mill,  Pittsburgh 
together  with  quotations  per  100  lb.  from  warehouses  at  places  named: 


Pitta-  New 
burgh.  Cur- 
Mill  rent* 
$2, 15(5  $2.45  $3  58* 
2  15(11    2  45  3  58* 


Beams.  3  to  1 5  in  .  . 
Channels.  3  to  1 5  in 
Angles.  3  to  6  in.,  } 

thick 2    15(5    2  45     3  58* 

Tees,  3  in.  and  larger.  .  .    2    I5ia    2  45      3  58- 
Hlates 2   I5«!    2.65     3  78' 

♦Deliveries  in  Bro<iklyn.  New  Y'ork  and  State 


-\go 
$3  97 
3  97 


Louis 

$3  67! 

3  67S 


3  97         3  67S 

4  02         3  72S 
4    17         3  87i 

I  Island  15c   per 


Chi- 
cago 

$3  58 
3  58 

3  58 

3  58 

3  78 

100  Id  ' 


RIVETS — The  following,  (uotations  are  per  100  lb.: 
.STRICTIRAL 

■ Warehouse . 

•       —  New  York  —  San 

Pittsburgh.  Current       One          Chi-  St.       Fran-     Dallas 

Mill                           Y'r.  .\go      cago  Louis    ci>co 

:  in.  and  larger $.;  39         $.i  o«       $6  00       $5  08  $5   17;   $7  05     $6'  M 

CONE  HEAD  BOIl.KU 

!  in.  and  larger i  00           S.JO         6    10          5    18  5   27'      7    15       «« 

UndH il.-.          5.J.>         6  25         5  33  5  42       7  40       i;  sr, 

iandA i  iO          5.70         6  60         5  68  .            7  65       r  0.5 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  I  in  and  2  in 
take  an  extra  of  25c.     Tank  rivets.  40  per  cent  off 


NAILS— The  folio 


ng  .(ilotatioiis 


Pittsburgh. 
Mill 
$3  25 


.^an 
Chicago     Francisco 
$4.15  $6  00 

7  65  8  95 


Louis 

treal 

$4  20 

$4  95 

7  25 

5  00 

PREPARED  ROOFINGS-'Standard    grade  rubbered  surface,  complete  with 
naiLs  and  cement,  costs  per  .square  as  follows  at  manufacturing  points : 


2-Plv 
l.c.i. 


3-Ply 

cl. 


I-Ply 


Philadelphii 
2-Ply 


3-Ply 


No.  Igrade.     $2    15  $2  55  $3  00  $1    90 

No.2grade        2  05  2  45  2  95  1.85 

Slate-surfaced  roofing  I  red  and  green)  in  rolls  of  108  ,sq.ft.  i 
1  carload  lots  and  $  (O.i  for  smaller  quantities  f  ii.b.  Philadelph 
Shingles,  red  and  green  slate  finish    — '  ***  "" 


.TiiuiiKiL^,  leu  aiiu  giecu  siuie  11 

smaller  quantities,  in  Philadelphi: 


SO  per  roll 
'ii(.it^  I  .1.0.  niiiaueipiiia. 

1st  $8.00  per  square  m  carloads;  $8.25  in 


ROOFING  MATERIALS— Prices  per  ton  fob.  New  York: 

Tarteil  I  1411)  i>crs.Miar.of  lOO.-q  ft.l  perroll $•.«() 

Tarpitrhiin400-ll)  bbl  P  per  100  lb •   lo 

,\sphalt  pitch  (in  barrels!  per  ton ii*  .M 

Asphalt  felt  (light)  per  ton 98  Oi) 

Asphalt  felt  (hcavv'l  per  ton lOV  .00 


various  cities  from  warehoii-.e 


Pittrliurgh 

Large 

Mill    Lots 

$.J  :.'0(..  $3  55 

.1 .  jr.la     3   60 

,t  MX"    3.65 
.1  «(Kn    J, 75 


»Nw    18  and  20  4  0.5(11 

•Nos   22  and  24  (  lOln 

•No.  26  (  ;/i('i 

•No  28  «  SOI.. 


4  25 
4  30 
4  35 


Ncx  1 8  and  20 
No*  22  and  24 
•No  26 


i   .Win  4   70 

t.iWn^  4  80 

J.iiOfn  4  80 

i.omn  5  10 

r,.o/i(ii  5  25 

H.iOfO-  i  40 

S  Me*  i  70 


St 

LOUL- 

$4  77! 

4  Si; 
4  87! 
4  971 


5  65 
5  70 
5  75 
5  85 


6  40 
6  60 
6  75 
6   90 


Chicag 
$4  68 

4  73 

5  03 
5   13 


5  80 
5  85 

5  90 

6  00 


6  35 
6  45 

6  45 
6   75 

6  90 

7  05 
7   30 


$6  75 
6  80 
6  85 


Current 
$4  OS 

«    73 


^r  Ag.! 
$6  80 
6  85 

6  90 

7  00 


6   65 

9   40 

6   80 

9  55 

6  95 

9  70 

7  25 

10  00 

•  For  paiiit4Hl  comuated  nheetn  add  30c  per  1000  lb  for  5  to  28  gage,   25c.  tot 
l9to24gnge«;  for  gnU-nniied  corrugated  sheet- nd.l  ISc,  all  gagcf . 


LINSEF.I)  Oil.— Tbe-e  pfiees  are  per  gallon 

. New   Ynrk    

One 
(Current         Year  Ago 
II*.  in  barrel  (5  bbl)  $(>   Tt  tl   (7 

5«sl    run-  7K  . 


lamt^i:.\S^^^7^f/>J0 
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WHITE  AND  RED  LEAD — Base  price  per  pound: 
. Red  


Dr 


Oil 


Dr 


. White 

Current   1  Yr. 
Dry  Di 

and 


lOO-lb  keg 13  00         14  50         14  50 

25  and  50-lb  kegs       13  25         14  75         14  75 

I2;-Ib.  keg 13  50  15  00  15  00 

5-lb   cans  16  00  17  50  16  50 

l-lb.  cans 18  00         19  50         17  50 

500  lb  lots  lesa  ]0%  discount.    2000  lb  lots  le: 


In  Oil 
16  00 
16  25 
16  50 

18  00 

19  00  18  00 
10-2|^  discount. 


13  00 

13  25 

13  50 

16  00 


In  Oil 
14  50 

14  75 

15  00 
U  50 
17  50 


LUMBER 


San  Francisco — Prices  of  rough  Dougla.=  fir  No.  1  common,  i 
load  lots: 

Lumber  Prices  m  Yards  at  San  Francisco 

6-8  and            10-16-18  and  22  and 

12  Ft,                    20  Ft.  24  Ft. 

3x3  and  4   $25.50                 $Jt.-.('0  $J7  Ov 

3x6  and  8    iJU .  50                     :7 .00  2S.00 

4x4-6and8      .            ,         2' .00                     2S.O0  29.00 

3x10  and  12 27.00                     2S.00  29.00 

3x14        .    .                    .         27. .50                     2S.'iO  29.30 

4xl0andl2 27.00                     28.00  29.00 

4x14 SS.OO                     29.00  -10.00 

24  Ft  and  Under  25  to  32  Ft. 

6x10 $_'6..irt  i28.o0 

6x14                    .,                                    3S.00  .10.00 

8x10                 26.  -,0  28.50 

8x14 28.00  .10.00 


25  to  32  Ft. 
$29 . 00 

.10.00 

.10.50 

.HI .  00 

:ll .  50 

.11.00 

32.00 

33  to  40  Ft. 

$29.. 5P 


'  York.  Chicago  and  St   Louis 

-  .Southern  Pine  - 


3s  4  to  8x6. 
3x10  to  10x10. 
3x12  to  12x12. 
3x14  to  14x14. 
3x16  to  16x16. 
3x18  to  18x18 
4x20  to  20x20 


New  Y 

20  Ft. 
and  Under 

-iuoo 

.  1,9   00 

.  6,5 .  00 

.  .  60. 00 

..  67.00 


61  00 
68.00 
80.00 


■ Chicago 

20  Ft. 
nd  Under 
$51.00 

53  00 

55  00 

60  00 

65  00 

69  00 

72  00 


22- 
24  Ft. 
$52  00 
54  00 
56  00 
61  00 
00 


Yello% 

J  p,ne 

. St.  Louis  — — 

20  Ft. 

22- 

and  Under 

24  Ft. 

$55  00 

$57  00 

57  00 

5     00 

59  00 

61   00 

62  00 

64  00 

69  00 

71   00 

74  00 

76  00 

70  00 
73  00 

*  For  long  leaf  pine.    Short  leaf  pine  up  to  14  x  I  4  costs  $1  5  per  ^^  less. 
Over  24  ft,— Add  $1  for  each  atiditional  2  ft,  in  length  up  to  30  ft,  for  i 
12x12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  i 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


— —  «x8-In 


Boston .  .    i\9  no 

Kansas  City  51   00 

Seattle . 


20-Ft.  and  Under 

Hemlock  Spruce 
%56  , 00  %nn  , no 
51,25         51   25 


00 


New  Orleans 
Baltimore  ,  , 
Cincinnati, , , 
Montreal,  , ,  , 
Los  Angelest 

Detroit 

Denver 

Minneapolis 

.\tlanta 

Dallas 


38  00 
65  00 
40  00 
78  00 


42  00 
78  00 
47  00 


50  00  56  00 

68  00  78. OU 

46.00  

tions  fob  nulls  only 


42  00 
75  00 
45  00 
79  00 


$58.00 
51  25 
35.00 


40  00 


Boston $4-5  00 

Kansas  City 102  00 

Seattle 

New  Orleans..  ..!!!,  65  66 

Baltimore 45«i  47  50 

Cincinnati 34  00 

Montreal 75  00 

Los  Angeles 

Detroit i5i<r  !,0 

Denver 


%<iO  00 
106  50 
20,50 


Hemlock 
$j.5.00 


47  50 
77  00 
43  00 


43  00 
70  00 
45.00 
43  00 


40  00 
45(5  50 
35  00 
82.00 


40  00 
100  00 
49  CO 


%iin.oo 

112  75 
23  00 


*  Montreal — Up  to  32  ft.; 


64  00 
82  00 
97  00 


33  00 
:  which,  $3.00  per  M. 


FREIGHT  RATES 


"On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc 
tural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  plani.shed),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36,000  lb.: 


Boston $0  415 

Buffalo 295 

Chicago 38 

Cincinnati 33 

Cleveland 24 

Denver 1 .  35* 

Kansas  City 815 


New  Orleans $0.5i; 

NewY'ork 38 

Pacific  Coast  (all  rail) I  66Jt 

Philadelphia 35 

St.  Louis 47i 

St.  Paul 69i 

Detroit 33 

Baltimore 331 

Note — Add  3%  transportation  tl»x.     *  Minimum  carload,  40,000  lb. 

tMinimuni  carload,  50,000  lb.,  structural  steel  only. 


CONTRACTORS'  SUPPLIES 


STEEL   SHEET   PILING— The  following  price  is  base   per    100  Jb.   f. 

Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 


Current 
$3  00 


One  Month  Ago 
$3.00 


One  Year  Ago 
$2  55r«,$3.65 


WIRE  ROPE — Discount'*  from  list  price  on  regular  grades  of  bright  and  gah  an_ 
ized  are  as  follows:    - 

New    York 

Hercules  red  strand,  all  construe  tions 15^ 

Patent  flattened  strand,  special  and  cast  steel 15% 

Patent  flattened  strand,  iron  rope      List 

Plow  steel  round  strand  rope. . .  30% 

Special  steel  round  strand  rope,  25% 

Cast  steel  round  strand  rope 17% 

Iron  strand  and  iron  tiller. .    .  List 

Galvanized  iron  rigging  and  guy  rope +17;'", 

San  Francisco:  Galvanized  iron  rigging  and  *!uy  ropes  -\-22\%. 

Bright  plow,  25'^o  off. 

Chicago,  +175  on  galvanized  and  on  cast  steel. 

Western  and  California  territory,  25%  plow  steel;  1'1\%  galvanized  iron 
rigging  and  guy  rope, 

Montana,  Idaho  and  Arizona,  20%  plow  steel;  271%  galvanized  iron  riggiiif 
and  guy  rope. 


MANILA  ROPE — For  rope  smaller  than  ^-in.  the  price  is  \  to  2c.  extra;  while 
for  quant.t.e^  amounting  to  less  than  600  ft.  there  is  an  extra  charge  of  Ic,  The 
number  of  feet  per  pound  for  the  various  .<;ize>  is  as  follows;    g-in..  8  ft,,  * 


pound  for  \-\ 

Boston 

New  York. . 

Chicago 

Minneapolis. 
San  Franci.sc 
Atlanta.  . 
Denver .     , 
Cincinnati - 
Dallas 


2  ft.  4  i 


Folio 


ng  IS  pnce  per 


Kansas  City . 
New  Orleans. 
Los  Angeles. . 

Seattle 

St.  Louis 

Montreal.  ,  .  . 

Detroit 

BaUimore 


EXPLOSIVES  -Price  per  pound  of  dynamite  i 
keg  of  black  powder. 

Freezing Gelatin 


small  tots  and  price  per  25  lb 


20^ 

New  York 

Boston 225 

Kansas  City 2475 

Seattle 1825 

Chicago 2225 

Minneapolis 2222 

St.  Louis 245 

Denver 2250 

Dallas 265* 

Los  Angeles 22 

Atlanta 2525 

Baltimore 2525 

Cincinnati 2325 

Montreal 30 

New  Orleans 255 

*  30  Per  Cent 


.2025 
.2425 
2426 


2275 
.2675 
2682 
315 


.3225 

3175 
2925 


Powder 

$2 

80 

40 

60 

S1I 

8(1 

50 

/(I 

60 

pine  poles,  delivered  N'ew    York,    the   pric. 


Spruce  10-in.  butts,  5-in.  tops,  length  20-30  It 
Spruce  12-in,  butts,  6-in.  tops,  length  30-40  ft 
Pine  12-in.  butts,  6-in.  tops,  length  41-50  ft. .  . 
Pine  14-in.  butts,  6-in  tops,  length  51-60  ft. .  . 
Pine  14-in.  butts,  6-in    tops,  length  61-71  ft...  . 


6-11 


;  20-ft.. 
:  30-ft.. 

30-ft.. 

35-ft. . 


$11  50 
10  50 
13  75 
22  50 
25  25 

Dallas 
$4  60 


OLD  MATERIAL — The  prices  following  are  per  gross  ton  paid  to  dealers  and 
producers  in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net 
ton  and  cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

.N'ew  York  Chicago  St.  Louis 

No.  1  railroad  wrought $;.wm  $1,;.  ill  $14  50 

Stove  plate 15  00  18  00  17  50 

No.  1  machinery  ca.st 23  00  is  On  lO.OO 

Machine  shop  turnings. .  -  8  50  7  50  6  00 

Cast  borings 9  00  10  00  10  00 

Railroad  malleable  ca.st .  1 3  00  IS  00  14  00 

Re-rolling  rails 15  00  15.00  15  00 

Rekaying  rails 45(>i.  47  .  50  S2 . 1'.c'la,  J7 .  50  35fe  40 


SHIP  SPIKES— Current  prices  per  100  lb. 

— San  Francisco —  Seattle 

In.  Galv.  Black  Black 

{ $9  20  $8  50  $8  55 

1 8.75  6  75  8  25 

• 8.60  6.60  8  30 

Pittsburgh  base,  $4 .  SO  per  100  lb. 


^__^ ^  0  -.' 
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Railway  Engineering  Convention 

THIS  number  is  largely  devoted  to  the  problems  of 
the  railroad  engineer,  for  it  appears  just  before  the 
annual  convention  of  the  American  Railway  Engineer- 
ing Association.  That  body  will  assemble  in  Chicago 
next  week  for  the  second  time  since  the  railways  have 
been  returned  to  private  operation.  The  problems  that 
loomed  big  a  year  ago  are  still  big  today.  If  anything, 
the  railroads  are  even  more  in  the  public  eye.  They 
have  an  unusual  measure  of  public  support  at  the  pres- 
ent time  but  they  will  have  to  fight  hard  to  deserve  it. 
There  is  insidious  adverse  propaganda,  on  top  of  the 
tremendous  obstacles  caused  by  inadequate  revenue. 
The  greater  the  difficulty  and  stress,  however,  the 
greater  the  demands  upon  those  engaged  in  railroad 
service.  More  and  more,  engineering  analysis  and 
engineering  methods  must  be  applied  to  secure  a  satis- 
factory solution  for  the  present  bad  situation.  If  the 
matter  of  terminal  operation  alone  be  mentioned  there 
is  sufficient  warrant  for  the  preceding  remark  to  make 
extended  explanation  unnecessary. 

An  Engineer  for  the  I.  C.  C. 

FOUR  vacancies  exist  at  the  present  time  in  the 
Interstate  Commerce  Commission  which  would  seem 
to  make  an  excellent  opportunity  to  promote  the  arp- 
pointment  of  at  least  one  engi  leer  to  the  commission. 
The  arguments  in  favor  of  having  an  engineer  on  a 
commission  of  this  sort  have  been  so  often  detailed 
that  they  will  not  be  repeated  here.  In  the  case  of  the 
Interstate  Commerce  Commission,  however,  the  recent 
broadening  of  its  powers  by  the  Transportation  Act 
requires,  more  than  ever,  thorough  familiarity  with 
the  mechanism  of  the  railroad  machine.  An  engineer, 
assuming  of  course  that  he  have  the  proper  qualifica- 
tions, could  render  an  invaluable  service  to  the  nation 
in  the  capacity  of  Interstate  Commerce  Commissioner. 
The  purpose  here,  however,  is  not  to  argue  the  case  but 
to  urge  upon  engineers  individually  and  upon  engineer- 
ing societies  that  they  communicate  to  the  new  Presi- 
dent their  desire  to  see  an  engineer  appointed  to  the 
commission.  To  do  that  is  merely  to  follow  the  ac- 
'CDted  procedure  in  trying  to  get  before  the  chief 
>,'xecative  the  views  of  a  large  number  of  citizens. 

Shrinkage  and  Subsidence 

RAILWAY  embankment  quantities  have  generally  ex- 
w  ceeded  the  estimates  and  during  subsequent  years 
'<f  operation  additional  material  has  been  required  to 
maintain  the  normal  height  and  width  of  fills.  The.se 
conditions  are  due  to  causes  which  have  been  grouped 
chiefly  under  two  heads,  first,  shrinkage  of  the  fill 
material  and,  second,  subsidence  of  original  ground 
under  the  weight  of  the  fill  and  the  weight  and  impfrct 
of  traffic.  The  excess  quantities  represent  expenditure 
for  material  and  labor,  but,  as  a  rule,  the  records  of 


such  quantities  and  costs  are  very  meager,  owing  in 
part  to  the  fact  that  most  of  the  work  has  been  done 
in  innumerable  .';mall  .iobs.  When  valuation  of  the  rail- 
ways was  undertaken  this  excess  material  became  of 
great  importance  to  the  railways  in  order  that  they 
might  receive  credit  for  great  aggregate  expenditures 
thus  i  curred  for  excessive  earthwork.  Extensive 
studies  have  been  undertaken  and  information  has  been 
repeatedl.v  published  in  Engineerinr/  News-Record  giv- 
ing the  data  disclosed.  In  this  issue  will  be  found  the 
results  of  an  extensive  investigation  of  subsidence  made 
by  the  carriers.  These  explorations  have  not  only  dis- 
covered enormous  quantities  of  lost  earthwork  but  have 
also  shown  that  subsidence  beneath  embankments  is 
almost  universal.  It  is  also  shown  that  shrinkage  and 
subsidence  must  be  treated  as  separate  in  an  engineer- 
ing investigation.  The  results  should  be  of  as  great 
value  to  engineers  engaged  in  construction  and  main- 
tenance as  to  valuation  engineers. 

The  Price  Situation 

WHEN  the  price  situation,  as  affecting  construction 
costs,  is  discussed  it  is  always  apparent  that  many 
people  can  not  divorce  themselves  from  the  belief  that 
there  can  be  no  normal  price  level  but  that  of  1913. 
True,  practically  everybody  would  like  to  get  back  to 
that  level.  We  feel  that  at  present  levels  the  economic  sit- 
uation is  "out  of  joint."  But  thinking  will  not  bring  it 
back  to  where  it  was  in  1913.  We  know  that  after  the 
Civil  War  it  took  twenty  .vears  to  restore  the  old  levels. 
No  one  can  predict  with  certainty  that  that  history  will 
be  repeated,  but  not  merely  historical  precedent  but 
present  indications  as  well  point  to  a  slow  deflation  from 
now  on.  In  many  lines  we  have  had  large  decreases 
and  some  people  predict  that  the  recent  inclination  of 
the  downward  curve  will  continue.  Most  authority, 
though,  inclines  to  the  belief  that  the  slope  will  change 
to  a  flatter  one.  If  that  expectation  be  correct,  it  will  be 
several  years  before  large  reductions  can  be  realized  in 
construction  costs.  In  other  words,  if  structures  are 
urgently  needed  those  who  postpone  them  in  the  hope 
of  being  able  to  make  large  savings  this  tall  or  next 
spring  are  likely  to  be  disappointed.  Above  all  there 
.seems  no  doubting  the  wisdom  of  going  ahead  quickly 
with  any  work  that  must  be  done  this  season. 

Eflfecl  of  Foreign  Trade 

WITH  our  inexperience,  relatively  at  least,  in  export 
matters  we  do  not  as  a  people  appreciate  the  bear- 
ing of  export  trade  upon  domestic  prosperity.  That  is 
true  despite  the  jolt  which  every  individual  received 
when  the  outbreak  of  the  European  war  disarranged 
our  export  trade  and  brought  with  it  a  temporary  un- 
settlement  of  our  whole  commercial  structure.  The 
farmers,  whether  they  raise  wheat  or  cotton,  appreciate 
what  Europe's  failure  to  buy  means  to  their  individual 
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prosperity  and  they  backed  to  a  man  the  re-establish- 
tnent  of  the  War  Finance  Corporation.  Most  city  people, 
however,  remain  indifferent  to  the  export  situation. 
Engineers  and  contractors,  no  less  than  every  other 
class,  are  directly  concerned,  for  the  present  depression 
in  construction  is  due,  in  part  at  least,  to  the  lack  of 
purchasing  by  the  farming  communities,  and  that  in 
turn  is  traceable  to  the  slackness  of  export  demand. 
The  export  of  manufactured  goods  as  well  would  keep 
our  people  busy  and  re-establish  their  purchasing  power. 
For  these  reasons  engineers  and  contractors  should  have 
a  keep  interest  in  the  functioning  of  the  War  Finance 
Corporation  and  in  the  organization  of  the  Foreign 
Trade  Finance  Corporation,  the  $100,000,000  private 
enterprise  whose  formation,  with  the  backing  of  bankers 
all  over  the  country,  is  now  practically  accomplished. 
Both  have  the  function  of  making  long  term  loans  for 
the  financing  of  exports  and  should  be  material  factors 
in  retaining — or  re-gaining — much  of  the  trade  we  de- 
veloped during  the  war  and  of  again  supplying  the 
European  customers  who  temporarily,  on  account  of  the 
adverse  rates  of  exchange,  find  it  impossible  to  buy  in 
this  market. 

Column  Formulas  Again 

WHAT  is  raid  on  column  formulas  on  p.  431  of  this 
issue  reflects  the  personal  convictions  of  a  single 
engineei-,  but  is  likely  to  receive  the  approval  of  many, 
for  the  time-honored  Rankine  formula  still  has  strong 
advocates.  Their  faith  in  it  rests  on  the  fact  that  tests 
over  a  sufficiently  wide  range  usually  indicate  a  de- 
pendence of  carrying  capacity  on  length  according  to 
some  law  represented  by  a  line  of  reversed  curvature. 
Granting  this  fact,  the  Rankine  formula  may  very 
fairly  be  taken  as  the  simplest  expression  of  such  a 
curve.  Up  to  this  point  of  the  reasoning  the  question 
of  column  strength  is  one  of  fact  rather  than  of  inter- 
pretation or  opinion;  but  beyond  this  point  the  matter 
becomes  less  simple.  Testing-machine  service  and  field 
service  have  to  be  correlated  before  test  curves  can  be 
translated  into  formulas  for  working  loads.  The  cru- 
cial question  of  this  part  of  the  problem,  namely, 
whether  the  "exposure"  of  a  column  in  actual  service 
is  directly  parallel  to  its  exposure  to  the  attack  of 
load  in  a  testing  machine,  has  had  little  discussion. 
Limitation  of  column  length  in  structures  depends  on 
the  same  question. 

Testing  for  Toughness 

EVERY  distinct  experience  in  the  service  of  steel  struc- 
tures furnishes  a  new  reason  for  ranking  toughness 
or  ductility  as  the  paramount  quality  of  structural  steel. 
There  is  a  very  general  feeling  among  engineers,  too, 
that  steel  is  desirable  or  undesirable  according  to  its 
toughness,  more  or  less  regardless  of  ordinary  test- 
report  figures  or  chemical  analysis.  Many  engineers — 
chiefly  the  "old-fashioned"  ones — would  be  willing  to 
accept  or  reject  steel  on  the  basis  of  toughness  alone. 
They  do  not  do  so,  however,  and  cannot,  because  there 
is  no  accepted  test  for  toughness.  In  fact,  the  quality 
itself  is  not  clearly  defined,  and  probably  it  is  not  even 
a  single  quality  but  a  group  of  qualities,  each  depend- 
ing on  the  particular  kind  of  physical  action  involved. 
Cracking  around  a  rivet-hole  as  the  effect  of  punching, 
for  instance,  may  depend  on  different  qualities  from 
those  involved  in  making  a  bend.     There  is  room  for 


research  in  this  field ;  it  might  ultimately  develop  a  satis- 
factory test  for  toughness,  and  greatly  simplify  the 
whole  matter  of  steel  quality  in  the  structural  field. 
With  the  aid  of  satisfactory  test  methods  and  the  know- 
ledge derived  from  research,  it  will  be  possible  to  in- 
vestigate important  questions  of  the  relation  between 
structural  strength  and  workmanship.  In  a  recent  ac- 
cident, where  the  steel  gave  good  account  of  itself, 
reamed  rivet  holes  were  involved,  we  are  informed,  and 
it  is  suggested  that  the  reaming  increased  the  toughness 
of  the  fabricated  material.  There  is  little  or  no  know- 
ledge in  print  on  which  to  base  a  conclusion  concerning 
this  point,  and  until  we  are  nearer  agreement  as  to 
what  toughness  is  and  how  it  should  be  measured,  the 
matter  must  rest  largely  on  individual  opinion. 

Indictment  of  Cement  Companies 

1AST  week  a  federal  grand  jury  at  New  York  re- 
_/ turned  indictments  against  seventy-four  cement 
companies  and  some  of  their  officers  for  violating  the 
Sherman  anti-trust  law.  It  is  alleged  that  the 
indicted  companies  and  officials  engaged  in  a  conspiracy 
to  fix  prices,  to  divide  territory,  to  withhold  cement 
from  the  market  and  prevent  it  becoming  a  commodity 
of  free  and  unrestricted  sale,  and  to  curtail  the  pro- 
duction of  cement.  The  indictment  is  the  outcome  of 
the  New  York  legislative  inquiry  into  the  building  indus- 
try. In  view  of  the  prevalence  among  contractors  and 
engineers  of  the  belief  that  cement  prices  are  fixed  by 
arrangement  among  the  companies  and  that  the  dis- 
tribution is  similarly  controlled,  it  is  desirable  that  the 
case  come  to  early  trial,  to  the  end  that  the  practices 
may  be  stopped,  if  unlawfully  existing,  or  that  the 
cement  companies  be  exonerated.  In  August,  1919,  ac- 
tion was  begun  against  nineteen  eastern  cement  com- 
panies, on  substantially  the  same  charges,  in  the  U.  S. 
District  Court  at  Trenton,  N.  J.  The  defendants  filed 
their  answer  but  nothing  has  been  done  since.  It  was 
the  government's  "move"  and  the  government  has  not 
acted,  despite  a  "grand-stand  play"  by  the  attorney- 
general  at  the  time  to  the  effect  that  the  suit  was  the 
first  action  of  the  government  in  an  effort  to  reduce  the 
"cost  of  living."  The  New  York  legislative  hearings 
were  unfair  and  carried  no  conviction  to  fair  minded 
men— as  was  pointed  out  in  this  journal,  Jan.  27,  1921, 
page  155.  The  effect  of  these  actions,  nevei'theless — 
without  proving  anything — is  to  increase  in  the  populai- 
mind  the  already  existing  belief  that  there  is  collusion. 
Unfortunately,  the  legal  mill  grinds  slowly.  We  shall 
probably  have  to  wait  long  for  a  decision,  which  is  bad 
both  for  the  cement  companies  and  their  customers. 

Should  Engineering  Corporations  Be  Licensed? 

THERE  is  agitation  in  New  York  State  to  have  re- 
pealed that  section  of  the  engineers'  licensing  law 
which  permits  the  licensing  of  engineering  corporations 
and  partnerships.  The  protest  against  the  offending  sec- 
tion is  sound,  and  should  have  general  support.  Engineer- 
ing service,  of  its  very  nature,  is  of  a  personal  character. 
It  involves  judgment  which  necessarily  cannot  inhei-e  in 
an  impersonal  body,  no  matter  how  much  previous  experi- 
ence may  be  found  embodied  in  reports  on  its  shelves. 
Each  engineering  problem  is  distinct  and  different. 
There  may  be  elements  that  are  so  simple  and  so  well 
standardized  that  they  require  a  minimum  of  engineer- 
ing experience  to  apply,  but  their  combination  into  a 
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solution  or  the  mere  decision  to  apply  them  demands  a 
training  and  balance  that  can  only  inhere  in  the  indi- 
vidual. Moreover,  the  value  of  that  judgment  flows 
directly  from  the  individual  and  can  in  no  way  be 
enhanced  by  corporate  name  or  financial  standing.  The 
quality  of  the  engineering  service  rendered  by  a  cor- 
poration can  not  rise  above  the  quality  of  its  engineers. 
These  engineers  then,  as  individuals,  should  be  made  to 
stand  out  before  the  public  and  to  carry  openly  the 
responsibility  which,  in  fact,  is  theirs. 

The  principle  of  personal  service  in  the  professions 
is  clearly  recognized  in  law  and  in  medicine.  Neither 
law  firm  nor  corporation  of  physicians  as  such  may  be 
admitted  to  the  bar  or  practice  medicine.  The  work 
of  the  engineer  is  no  less  of  a  personal  character  than 
theirs. 

This  action  of  the  New  York  engineers,  to  secure 
repeal  of  the  section,  will  do  much  to  win  over  to  licens- 
ing those  who  have  had  doubts  as  to  its  value.  If 
licensing  can  in  so  conspicuous  a  way  help  to  fix  the 
professional  status  of  the  engineer,  it  will  have  a  dis- 
tinct achievement  to  which  to  point. 

Now  that  the  question  has  been  raised,  it  would  be 
well  to  pursue  it  in  those  other  states  that  have  in  their 
licensing  laws  the  anomalous  provirion  of  admitting 
corporations  and  partnerships  to  the  practice  of  engi- 
neering. 

A  European-Asiatic  Railway  Problem 

IN  THE  Bagdad  Railway,  described  elsewhere,  niay 
be  seen  a  striking  example  of  the  interlocking  and 
conflicting  interests  of  European  countries  in  develop- 
ing their  foreign  commerce  and  in  supporting  their 
colonial  possessions.  Its  history  illustrates  also  the 
effects  of  European  international  quarrels  on  the 
progress  of  an  ambitious  engineering  undertaking. 

Great  Britain  has  long  wanted  a  line  from  the 
.Mediterranean  to  the  Persian  Gulf  as  part  of  an  "over- 
land route"  to  its  Indian  empire,  to  shorten  or  avoid  the 
present  long  sea  voyage.  Germany  has  wanted  a  line  from 
the  Bosphorus  through  Asia  Minor  as  a  means  of  extend- 
ing its  political  and  commercial  intere.sts  and  becoming  a 
rival  of  Great  Britain  in  "the  East."  France  also  has 
had  such  a  line  under  con.sideration.  Russia  has  been 
afraid  of  the  project  as  likely  to  interfere  with  its 
own  plans  of  commercial  and  political  expansion.  Tur- 
key, in  whose  territory  the  route  lay,  had  no  local 
interest  in  the  railway  for  its  own  development,  hut 
was  willing  to  use  the  scheme  aa  a  tool  or  weapon  in 
dealing  with  the  European  powers. 

After  years  of  diplomatic  negotiation  and  intrigue, 
Germany  received  a  concession  for  the  railway.  Russia 
promptly  exerted  political  pressure  to  secure  a  radical 
change  in  one  end  of  the  route  and  Great  Britai.i 
exerted  similar  pre.ssure  to  block  the  other  end.  But 
construction  advanced  steadily.  Since  the  war,  one  part 
of  the  line  has  come  under  the  control  of  France,  the 
Other  under  that  of  Great  Britain.  What  arrangements 
will  come  out  of  these  new  complications  of  war  and 
national  rivalries  can  hardly  be  predicted. 

The  characteristic  of  the  international  features  Ls  that 
the  railway  is  a  strategic  tool  of  a  foreign  power  and 
not  a  means,  except  incidentally,  of  developing  the  coun- 
try through  which  it  pas-se.**.  Any  foreign  investment 
necessarily  may  involve  international  complications, 
but  the  difliculties  are  immea.surably  increased  when 
the  investment  is  purely  a  military  tool. 


Machines  in  Snow  Removal  Work 

IN  CLEARING  New  York  City's  streets  of  the  12i-in. 
depth  of  snow  deposited  by  the  storm  of  Feb.  19-20, 
the  Department  of  Street  Cleaning  demonstrated  the 
effectiveness  of  mechanical  equipment,  an  innovation 
this  year.  It  is  true  that  conditions  of  temperature, 
snow  density  and  labor  supply — all  important  factors — 
were  more  favorable  this  year  than  last,  when  traffic 
was  paralyzed  for  several  weeks.  Neverthele.ss,  credit 
for  keeping  the  streets  open  is  chargeable,  not  so  much 
to  luck  as  to  advance  planning  and  the  use  of  machinery 
in  place  of  the  slow  hand  methods  of  former  years. 

The  outstanding  feature  of  this  year's  method  of 
attack,  as  described  on  p.  415,  was  the  use  of  tractors, 
wide-blade  plows  and  motor  trucks.  Snow-plo\ving,  with 
10-ft.  blades,  was  done  in  three  ways — with  pull-plows 
hauled  by  2-ton  tractors  of  the  "tank"  type  and  with 
Fush-plows  mounted  on  the  front  ends  of  the  heavier 
4-ton  caterpillar  tractors  and  the  5-ton  motor  trucks. 
This  work  was  successful  in  clearing  traffic  lanes  by 
pushing  the  snow  toward  the  gutters  or,  in  the  case  of 
a  broad  thoroughfare  like  5th  Ave.,  toward  the  center 
of  the  street.  The  piled  snow  was  then  disposed  of 
by  the  department's  new  fleet  of  more  than  300  motor 
trucks,  in  addition  to  the  vehicles  of  the  snow-removal 
contractors. 

A  few  attempts  at  mechanical  loading  were  maae, 
but  the  bulk  of  the  loading  was  by  hand-shoveling.  In 
this  feature  the  department  has  a  field  for  study  and 
experiment.  The  inclined  elevating  conveyor  has  pos- 
sibilities of  usefulness  in  cases  where  piled  snow  has 
not  frozen  into  a  solid  mass.  Its  effectiveness  depends 
in  large  measure  on  the  skillfulness  with  which  the 
operator  of  the  motor  truck  being  loaded  backs  his 
machine  underneath  the  discharge  end  of  the  conveyor 
and  follows  its  advance.  With  the  movement  of  the  two 
machines — truck  and  loader — not  synchronized,  much  of 
the  snow  is  spilled  outside  the  truck  body. 

We  believe,  as  stated  editorially  in  our  issue  of  Feb. 
19,  1920,  p.  355,  that  the  small  revolving-type  of  steam 
shovel  would  be  an  effective  tool  for  loading  piled  snow. 
Its  action  is  positive  and  it  would  stand  up  to  its  work 
under  conditions  of  frozen  masses  where  the  elevating 
conveyor  would  have  difficulty  in  functioning  In  the 
metropolitan  district  during  the  winter  there  are  many 
idle  shovels  which  the  street  cleaning  department  could 
rent  with  profit  to  itself  and  to  the  contractors. 

One  more  feature  of  this  year's  program  is  worth 
noting:  The  best  tractors  and  trucks  must  be  main- 
tained properly  and  facilities  provided  for  minor  re- 
pairs. The  city  was  not  organized  with  an  adequate 
mechanical  staff  to  keep  its  marhines  tuned  up,  and  if 
;  Mother  storm  had  followed  the  first,  many  of  the  trac- 
tors and  trucks  might  have  been  laid  up.  due  merely 
'  0  lack  of  proper  mechanical  supervision.  For  mechani- 
cally operated  vehicles,  like  the  highways  over  which 
they  operate,  adequate  maintenance  must  be  provided. 
Especially  was  this  need  urgent  in  New  York's  case 
where  the  bulk  of  the  truck  and  tractor  drivers  were 
comparatively  "irreen"  operators. 

All  in  all,  however,  the  handling  of  this  season's  snow 
work  marks  a  distinct  advance.  Many  improvement.** 
will  probably  he  developed  as  a  result  of  the  lessons  of 
this  year's  storm,  but  the  encouraging  feature  is  the 
clear  conception  of  the  work  as  art  engineering  job  and 
the  employment  of  mechanical  tools  in  place  of  the  slow 
hand  methods  of  the  past. 
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Reconstruction  of  Upper  Deck  on  Eads  Bridge  Approach 

Corroded  Steel  and  Timber  Roadway  Floor  Replaced  with  Concrete  Without  Interrupting 

Railway  or  Highway  Traffic 

By  E.  C.  Albrecht 

Assistant  Engineer,  Terminal  Railroad  Association  of  St.  Louis 


CORROSION  of  steel  framing  of  the  upper  roadway 
deck  of  the  western  approach  to  the  Eads  Bridge 
over  the  Mississippi  River  at  St.  Louis,  Mo.,  has  nece.s- 
sitated  the  reconstruction  of  part  of  the  roadway.  The 
work  had  to  be  done  without  interrupting  traffic  either 
on  the  roadway  or  on  the  railway  tracks  below;  both 
the  design  and  the  methods  of  execution  were  largely 
determined  by  this  requirement. 

The  corrosion  was  caused  by  smoke  and  gases  from 
locomotives  on  the  railway  tracks  of  the  lower  deck. 
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FIG.  1.  STEEL  FRAMING  OF  OLD  UPPER  DECK  ;  EADS 
BRIDGE  APPROACH 

Reinforced  concrete  has  been  used  in  the  new  work  in 
order  to  eliminate  all  exposed  steel,  the  concrete  being 
protected  against  the  blast  of  the  engines  by  cast-iron 
■plates.  This  work,  which  will  be  completed  in  1921, 
extends  the  full  length  of  the  approach,  693  ft.  The 
bridge  is  operated  by  the  Terminal  Railroad  Association 
of  St.  Louis  and  the  work  is  being  done  by  company 
force. 

Typical  construction  of  the  old  deck,  as  built  during 
1900-1903,  is  shown  in  Figs.  1  and  2.  Two  solid  30-in. 
walls  of  stone  masonry  extend  down  to  bed  rock  and 
between  them  is  an  earth  fill  to  the  level  of  the  railway 
tracks  on  the  lower  deck  of  the  bridge.  The  upper  deck, 
for  highway  traffic,  was  carried  by  transverse  20-in. 
65-lb.  I-beams  spaced  from  7  ft.  7  in.  to  9  ft.  li  in. 
c.  to  c,  these  being  supported  on  the  side  walls  and  on 
timber  posts  resting  on  brick  piers  carried  down  to  rock. 
On  the  I-beams  were  timber  stringers,  dapped  in  such  a 
way  as  to  give  a  4-in.  crown  to  the  roadway.  A  deck 
of  3J-in.  yellow  pine  planking  was  spiked  to  the  string- 
ers and  made  watertight  with  a  layer  of  2-pIy  tarred 
roofing  paper,  upon  which  was  the  3i-in.  creosoted  wood 
block  paving. 

Near  the  east  end  of  the  approach,  plate  girders  were 
used,  spanning  the  entire  width  between  side  walls. 
These  girders,  spaced  8  ft.  3  in.  c.  to  c,  consisted  each 
of  a  web  plate  tV  x  281  in.,  four  flange  angles  5  x  3*  x  1 
in.,  and  two  10*-in.  cover  plates  i-  and  A-in.  thick.  In 
this  part  of  the  structure  the  railway  tracks  are  laid  on 
an  earth  fill  upon  brick  arches  which  are  30  in.  thick  at 
the  crown  and  rest  on  stone  piers  1\  ft.  thick  extending 
to  bed  rock.  Across  two  streets  and  an  alley,  the  upi)er^ 
deck  was  carried  by  four  longitudinal  girders,  those  on 
the  outside  resting  on  the  side  walls  of  the  bridge  and 


those  on  the  inside  being  suppc^rted  by  steel  columns. 
Across  these  girders  were  15-in.  80-lb.  I-beams  to  carrv 
the  timber  deck.  The  lower  or  railway  deck  is  carried 
over  each  of  these  streets  by  four  plate  girders  resting 
directly  on  the  walls  at  the  street  lines. 

All  the  brick  and  stone  masonry  in  the  walls,  piers  and 
arches  is  part  of  the  original  Eads  Bridge,  built  in  1872. 
Careful  inspection  in  1917  showed  that  this  work  was 
in  very  good  condition.  Only  well  burned  bricks  (excep- 
tionally hard  in  those  days)  were  used,  and  the  stone 
was  mostly  limestone  from  quarries  at  Grafton,  111.  All 
brick  and  stonework  was  laid  in  cement  mortar,  but  the 
available  records  do  not  indicate  the  quality  of  the 
cement  used. 

Condition  of  Approach 

The  upper  deck,  described  above,  was  built  in  the 
period  1900  to  1903,  but  by  1917  the  condition  of-  this 
steelwork  was  such  that  its  renewal  would  have  been 
necessary  had  it  not  been  decided  to  rebuild  the  entire 
deck  in  concrete.  Although  the  corrosion  was  general 
on  all  of  the  exposed  steel  it  was  particularly  severe  on 
the  flanges  and  webs  of  the  beams  directly  over  the  rail- 
way tracks,  due  to  the  severe  blast  from  the  locomotives. 
That  this  blast  is  of  unusual  intensity  is  evident  from 
the  comparatively  short  life  of  the  structure,  17  to  20 
years  and  can  be  attributed  directly  to  two  causes: 
(1)  the  engines  are  working  hard  on  the  heavy  grade, 
and  (2)  the  clearance  from  top  of  rail  to  underside  of 
girders  is  as  low  as  16  ft.  in  some  places,  so  that  the 
smoke  and  cinders  are  blown  forcibly  against  the  steel. 

Another  cause  which,  in  the  writer's  opinion,  con- 
tributed largely  to  the  rapid  deterioration  of  this  steel- 
work was  the  large  amount  of  dirt  and  soot  which  clung 
to  the  webs  and  flanges  of  these  beams,  and  which  in 
combination  with  moisture  led  to  a  chemical  reaction 
that  quickly  attacked  the  steel.  The  moisture  was  due 
mainly  to  steam  condensing  on  the  steel.  No  doubt  a 
certain  amount  of  water  leaked  through  the  deck,  but 
this  was  a  very  small  factor.  Under  the  circumstances 
it  was  impossible  to  keep  this  steel  clean  and  well- 
painted.  Reconstruction  was  conterhplated  shortly 
before  the  war,  but  had  to  be  abandoned  at  that  time. 

Reinforced  concrete  throughout  was  adopted  for  the 
new  deck,  as  shown  in  the  drawings.  Fig.  3  is  a  typical 
section.  The  lower  level  is  divided  lengthwise  into  two 
corridors  by  a  36-in.  wall  of  concrete,  having  openings  at 
varying  intervals  to  provide  access  from  one  side  of  the 
bridge  to  the  other.  The  103 -in.  upper  roadway  slab  is 
reinforced  with  }-in.  square  rods  spaced  6  in.  c.  to  c.  and 
the  5*-in.  sidewalk  slab  with  ?-in.  square  rods  5i  in. 
c.  to  c.  Floor  beams  supporting  the  slab  have  a  clear 
span  of  20*  ft.  and  are  cantilevered  33  in.  beyond  the 
face  of  the  masonry  bridge  walls  'to  receive  the  side- 
walks. These  beams  are  28  in.  thick  and  33  in.  deep 
below  the  slab,  their  spacing  (as  for  the  old  steel  beams) 
varying  from  7  ft.  7  in.  to  9  ft.  1*  in.  c.  to  c.  Each 
beam  is  reinforced  with  eight  1-in.  square  rods,  and 
four-prong  i-in.  square  stirrups  spaced  12  in.  c.  to  c. 
throughout.     To  protect  the  concrete  from  the  engine 
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FIG.    2.      TYPICAL  SECTION   OF  OLD    UPPER    DECK 
CONSTRUCTION 

blast  a  1-in.  cast  iron  blast  plate  28  x  36-in.  is  provided 
in  the  bottom  of  each  beam,  lugs  on  the  castings  being 
embedded  in  the  concrete. 

Street  car  tracks  are  located  at  the  sides  of  the  road- 
way, the  center  being  open  to  vehicular  traffic,  so  that 
the  crown  had  to  be  formed  in  two  separate  parabolic 
curves.  With  the  customary  tjT>e  of  crown  there  would 
have  been  a  difference  in  elevation  of  2  in.  for  the  two 
rails  in  each  track,  which  could  not  be  permitted.    It  was 


decided,  therefore,  to  place  both  rails  at  the  same  eleva- 
tion, with  a  flat  space  between  them.  From  the  curb 
to  the  nearest  rail,  the  roadway  is  given  a  rise  of  3i  in., 
and  from  the  other  rail  to  the  center  the  roadway  rises 
2i  in.,  making  a  total  of  6  in.  from  curb  to  center  line 
of  roadway.  Each  rise  was  worked  out  as  a  separate 
parabola,  and  the  resulting  crown  is  found  to  be  satisfac- 
tory. A  concrete  fill  on  the  slab  is  shaped  to  the  desired 
crown.  The  roadway  is  paved  with  3*-in.  ci-eosoted  wood 
blocks,  laid  in  a  heavy  coat  of  hot  pitch  spread  over  the 
concrete,  no  sand  cushion  being  employed.  The  side- 
walks are  finished  with  J-in.  of  1:1  cement  mortar.  An 
ornamental  concrete  fence  is  provided  on  each  side. 

At  street  crossings  the  deck  is  supported  on  three 
heavy  reinforced  concrete  girders  as  shown  in  Fig.  5. 
The  two  side  girders  have  a  clear  span  of  46  ft.  and 
are  30  x  100  in.  in  section.  The  reinforcement  consists 
of  li-in.  square  rods  and  J-in.  two-prong  stirrups, 
aranged  in  pairs  and  spaced  at  varying  distances.  The 
center  girder  has  a  clear  span  of  43'  ft.  and  is  36  x  107 
in.  in  section,  with  similar  reinforcement.  Cast-iron 
scuppers  are  placed  at  the  streets  to  drain  off  the  storm 
water.  Expansion  joints  in  both  the  roadway  slab  and 
the  center  wall  are  provided  at  intervals  of  approx- 
imately 50  ft. 

Construction  Methods 

As  it  was  necessary  to  keep  both  the  upper  and  lower 
deck  open  to  traffic  during  the  reconstruction,  it  was 
decided  not  to  remove  any  of  the  old  decking  until  the 
36-in.  longitudinal  central  wall  was  completed.  Work 
was  started  in  June,  1919,  the  wall  being  poured  in  lifts 
about  4  ft.  high  and  in  sections  about  50  ft.  long.  A 
mi.xer  was  placed  between  the  tracks  and  a  short  distance 
ahead  of  the  section  under  construction.  All  concrete 
was  placed  by  hand,  the  laborers  pushing  wheelbarrows 


ItHn 


oooiioooocoocB 


1:5:6  Concrete '  nil  . 


r?^r?Tv'772^??;s=2pTrr'"2Y^ 


K- -'o'-sg"- — ■ 

I    .Creosofed  Wood  Block  Pav 


CL-of 
Bridge-.^ 


J 


--ZV-3' 


.lOO-lb.A.SCtRaH 


Opening     i 

Central 

Wall 


ijS  --6  Concret^riir. 


— — -r....— -i^:L->-^i-g;i.....L-x....-j^.u-LW-u^-.-'..j  ... 


r. |_x         ! 

tonstrucflon  Joint 


■PI, 
3'  ,* 


stirrups         C.l  Blast  Plate 


.-?0'6' 


■-r-/3'-6'- 


r'Do>veli,3'-6"iong 
m  Pairs  &  24' C.hC. 


tfailwoy  TrcKk 


Lcnqitudinai 


Saction 
Fin 


^  6'    -^  Half 

3       NEW   KKtNFOnCED  cONrRKTE  DECK 


■rfmi^j^^mmimsm 


Cross   -  Section 
EAD.^   BRIDIE 


M 


414 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  10 


!'t:HFIanUncr     I     frcmM. 


OXCRETE  UPPER  DECK 


up  an  incline  to  the  full  height  of  the  forms.  The 
heavy  center  girders  across  the  streets  and  alley  were 
also  poured  in  conjunction  with  the  wall.  Each  girder 
was  poured  in  one  continuous  operation,  requiring  22 
hours.  There  was  no  interference  with  railway  traffic, 
the  cars  for  handling  material  being  operated  between 
trains.  The  wall  and  center  girders  were  completed 
Oct.  20,  1919,  and  work  was  then  suspended  until  the 
next  spring. 

>  Operations  were  i-esumed  May  16,  1920,  the  north 
half  of  the  upper  deck  being  started.  A  derrick  mounted 
on  a  flat  car  on  this  deck  is  used  to  tear  up  the  old 
flooring  and  moves  east  as  the  work  progresses.  High- 
way traffic  is  confined  to  the  south  half  of  the  bridge 
opposite  the  section  torn  out.  At  the  west  end  of  the 
work  was  placed  a  54-ft.  concreting  tower  with  chutes 
suspended  from  cables  and  capable  of  reaching  to  a 
distance  of  175  ft.  This  plant  was  mounted  on  trucks 
and  moved  east  as  each  section  was  completed.  Fig.  6 
shows  the  derrick  and  concreting  plant. 
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In  the  first  place,  a  section  of  the  old  decking,  two 
panels  or  about  18  ft.  in  length,  is  torn  out,  the  ma- 
terial being  dropped  into  cars  on  the  railway  track 
below.  Everything  is  removed  except  the  steel  I-beams. 
Heavy  wooden  blocks  are  placed  under  these  beams  on 
the  center  wall  and  wedges  driven  so  as  to  take  a  firm 
bearing.  The  beams  are  then  burned  off  with  an  acety- 
lene torch,  and  lowered  into  the  cars.  The  timber  posts 
are  then  cut  off  to  the  proper  elevation  and  beams  8  x  10 
in.  are  placed" upon  them  to  support  the  forms.  The 
beam  forms  are  hoisted  from  cars  on  the  railway  deck 
and  placed  over  the  posts  by  the  derrick.  These  forms 
are  delivered  complete  and  each  is  handled  as  a  single 
unit.  The  derrick  then  moves  on  for  another  length 
of  18  ft.  and  the  above  operations  are  repeated. 

The  beam  forms.  Fig.  4,  are  of  an  unusually  heavy 
type,  because  of  the  great  weight  to  be  carried  and  their 
long  span  of  14™  ft.,  this  span  being  necessary  because 
the  railway  track  had  to  be  kept  open  to  traffic.  After 
the  forms  are  completed  and  the  reinforcing  steel  is 
placed  for  a  length  of  approximately  175  ft.,  the  wreck- 
ing of  the  old  deck  is  stopped  and  concreting  is  begun. 
The  beams  and  roadway  floor  slab  are  poured  first,  with 
all  construction  joints  made  at  the  center  of  the  floor 
spans.  The  street  car  track  is  then  laid,  and  the  fill 
concrete  and  sidewalk  slab  are  poured  as  the  second 
operation. 

During  the  construction  of  the  north  half  of  the 
deck,  all  traffic  passes  over  the  south  half,  directly  oppo- 
site the  section  torn  out,  a  watchman  being  stationed  at 
each  end  of  the  section.  Both  street  cars  and  other 
vehicles  have  to  move  in  single  file  in  one  direction  at 
a  time.  A  temporary  board  walk  fenced  in  on  both 
sides,  is  provided  for  pedestrians  in  the  center  of  the 
roadway,  alongside  the  section  torn  out.  Two  tempo- 
rary street  car  crossovers  were  installed  at  the  east  end 
of  the  work  in  order  to  reduce  the  length  of  single  track 
over  which  the  cars  have  to  operate  in  both  directions. 
Traffic  has  been  maintained  satisfactorily,  and  although 
at  times  the  congestion  becomes  rather  heavy,  there 
have  been  no  serious  delays. 

All  work  is  being  done  by  the  forces  of  the  Terminal 
Railroad  Association  under  the  direction  of  B.  B.  Betts, 
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superintendent  of  construction.  The  new  deck  was  de- 
signed by  the  writer  under  the  direction  of  H.  J.  Pfeifer, 
chief  engineer.  A  50-ton  street  car,  placed  in  any  posi- 
tion, with  an  allowance  of  25  per  cent  for  impact,  was 
the  assumed  live  loading  for  the  roadway,  while  the 
sidewalks  were  designed  to  carry  a  superimposed  load 
of  100  lb.  per  square  foot.  The  estimated  cost  of  the 
work  is  $160,000.  By  December,  1920,  the  north  half 
of  the  structure  had  been  completed  and  operations  are 
now  suspended  until  the  spring  of  1921. 


Some  Things  to  Be  Learned  About  Concrete 

The  Committee  on  Research  of  the  American  Con- 
crete Institute  in  its  report  to  the  recent  convention 
gives  the  following  subjects  that  need  study  in  the  field 
of  concrete: 

1.  Proper  methods  of  measuring  quantities  going  into  a 
batch  of  concrete. 

2.  Collection  and  correlation  of  data  to  show  quantity  of 
set  concrete  which  can  be  made  from  given  amounts  of  dif- 
ferent aggregates. 

3.  Establishment  of  a  standard  screen  scale  for  concrete 
aggregates  and  limits  of  variation  in  sizes  of  different 
classes  of  aggregates. 

4.  A  standard  field  method  for  determining  consistency 
of  concrete. 

5.  A  standard  field  test  for  strength  of  concrete. 

6.  Tests  to  ascertain  the  efficiency  of  various  types  of 
mixers  in  making  concrete. 

7.  The  allowable  variations  in  sizings  of  aggregates. 

8.  An  index  of  quality  of  aggregates  as  determining  their 
value  in  concrete. 

9.  An  abrasion  test  for  gravel. 

10.  The  production  of  plant-mixed  aggregate. 

11.  A  method  of  evaluating  various  forms  of  mechanical 
anchorage  of  reinforcing  bars  in  reinforced-concrete  beams 
and  slabs. 

12.  The  value  of  clay  tile  built  in  with  concrete  beams  in 
adding  to  the  shearing  resistance  of  «iie  beam. 

13.  Relative  values  of  rectangular  and  T-shaped  or 
I-»haped   reinforced-concrete  beams   in   resistance   to  shear. 

14.  A  method  of  evaluating  bent-up  bars  as  shear  rein- 
forcement for  concrete  beams. 

15.  A  study  of  corrosion  in  reinforcement  in  contact  with 
;;alt  water  or  salt  air. 

16.  Bond  stresses  in  two-way  reinforcing,  as  in  footings. 

17.  Adjustment  of  steel  stresses  due  to  plasticity  of  con- 
crete. 

18.  Test  of  chuted  concrete. 

19.  Central  mixing  plants. 


Mechanical  Equipment  Speeds 
Snow  Removal 

Fall  of  12 '/z  Inches  in  New  York  City  Attacked 

With  Caterpillar  Tractors,  Blade  Graders 

and  Motor  Trucks 

EXTENSIVE  use  of  mechanical  equipment,  in  con- 
trast to  the  hand-labor  methods  of  previous  years, 
a  plentiful  supply  of  emergency  labor  and  advance  plan- 
ning by  the  Department  of  Street  Cleaning,  resulteJ 
in  the  speedy  opening  up  to  traffic  of  New  York  City's 
streets,  following  a  severe  storm  which  deposited 
12i  in.  of  snow  in  23  hours,  beginning  on  the  night 
of  Saturday,  Feb.  19.  The  storm  called  into  service  for 
the  first  time  the  "tank"  type  tractors,  blade  graders, 
push  plows  and  motor  trucks  for  which  ( including  a 
number  of  garages)  $4,000,000  had  been  authorized  last 
summer.  While  this  j-ear's  storm  did  not  approach  in 
severity  or  in  the  density  of  the  snow  the  one  which 
caused  a  tie-up  of  traffic  for  weeks  last  winter,  it  was 
of  a  character  to  demonstrate  the  effectiveness  of  the 
city's  new  methods  of  snow  removal. 


PLOWING  STREET  WITH  MOTOR  TRUCK 

According  to  the  records  of  the  U.  S.  Weather  Bureau 
at  New  York,  the  storm  began  at  11 :25  p.m.  Feb.  19,  and 
lasted  until  10:05  p.m.,  Feb.  20.  The  amount  of  snow 
which  fell  during  the  22  hrs.  40  min.  was  12J  in.,  the 
density  being  0.21,  or  1.3  lb.  per  cubic  foot. 

There  are  scheduled  for  snow  removal  in  the  Bor- 
oughs of  Manhattan,  the  Bronx,  and  Brooklyn  951  miles 
of  streets  or  a  surface  area  of  33,000,000  sq.yd.  Snow 
removal  in  the  other  two  boroughs  of  the  city,  Rich- 
mond and  Queens,  does  not  come  under  the  jurisdictioi 
of  the  Department  of  Street  Cleaning.  The  storm  of 
Feb.  19,  therefore,  presented  to  the  department  the 
problem  of  disposing  of  about  11,500,000  cu.yd.  of 
snow.  The  work  was  handled  by  a  force  of  about 
20,000  men,  of  which  4,000  are  the  regular  employees 
of  the  department,  13,000  emergency  laborers  and 
3,000  hired  by  the  snow-removal  contractors.  The  meth- 
ods of  removal  involved  carting  to  river  dumps  and 
disposal  into  the  city's  sewerage  system. 
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For  purposes  of  administration,  the  city  is  divided 
into  districts  and  the  work  handled  from  street  clean- 
ing headquarters  through  district  superintendents.  For 
the  contract  removal  of  snow  agreements  are  entered 
into  generally  during  the  previous  summer.  Emergency 
labor  is  secured  by  a  campaign  of  advertising  and  pub- 
licity in  the  daily  press  and  the  moving  picture  theatres, 
in  addition  to  a  system  of  registration  of  available  men 
who  are  called  out,  by  precincts,  through  the  co-opera- 
tion of  the  Police  Department.  This  year,  in  contrast 
to  last,  the  supply  of  labor  for  snow  work  was  plentiful, 
due  to  the  general  slowing  up  of  industrial  activities. 
In  fact,  when  the  first  call  for  men  was  made  the  hourly 
rate  of  pay  was  65  cents,  but  as  the  work  progressed 
and  the  number  of  applicants  for  jobs  increased  the  rate 
was  reduced  to  50  cents  an  hour.  The  regular  depart- 
ment employees  received  $5.60  a  day   (for  drivers)  and 
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CLEARING  STREET  WITH  TRACTOR  AND  BLADE  GRADER 


$5.21  a  day  (for  sweepers).  The  contract  work  is  let 
on  a  unit  price  basis  and  varies  in  different  parts  of 
the  city,  depending  on  the  length  of  haul,  but  a  rough 
average  price  for  this  year's  work  is  about  52  cents 
per  cubic  yard.  The  emergency  workers  reported  at 
the  department's  103  stations  in  various  sections  of  the 
city  where  men  seeking  work  were  assigned  to  duty  and 
given  badges,  tickets  and  tools. 

The  use  of  mechanical  equipment  was  the  outstanding 
feature  of  this  winter's  snow  removal  work.  Following 
the  authorization  of  an  appropriation  of  $4,127,000,  the 
Department  of  Street  Cleaning,  acting  in  accordance 
with  recommendations  of  a  committee  on  snow  removal 
consisting  of  engineers  and  department  heads  in  the 
municipal  service,  purchased  the  following  machines: 

MECHANICAL  EQUIPMENT 
212    5-ton,    6-cu.vd.    White    motor    trucks     (of    which    75    have 
Interchangeable  bodies  for  the  substitution  of  Hushing  equipment). 
lUO.    2-ton,   3-cu.yd.    Mack   motor   trucks. 
iriO  Cleveland  tractors,  each  weighing  2   tons. 
500  Holt  caterpillar  tractors,  each  weighing  4   tons. 
150  Climax  blade  graders. 
300  Champion  push  plows. 
1  Friedman  snow  loader. 

In  addition  a  Barber-Greene  mechanical  loader,  equip- 
ped with  a  special  conveyor  frame  and  belt,  was  used 
experimentally  for  transferring  piled  snow  to  motor 
trucks ;  funds  for  buying  one  of  these  loaders  have  been 
authorized.  The  storm  also  brought  forth  the  usual 
claims  for  snow-melting  devices. 

The  storage  of  the  department's  mechanical  equip- 


ment presented  a  problem,  in- 
asmuch as  a  number  of  gar- 
ages, provided  for  in  the 
appropriation  previously  re- 
ferred to,  had  not  been  made 
ready.  The  "tank"  type  tract- 
ors were  assigned  to  various 
Fire  Department  stations, 
while  a  large  number  of  the 
motor  trucks  were  housed  by 
taking  over  the  East  24th  St. 
Pier,  a  structure  725  ft.  long, 
building  a  ramp  to  the  second 
story,  and  utilizing  it  as  a 
garage.  Where  possible,  mo- 
tor trucks  were  stored  at 
Street  Cleaning  Department 
.stations. 

Until  this  year,  the  depart- 
ment had  practically  no  me- 
chanical equipment  and  it  was, 
therefore,  necessary  during 
the  summer  time  to  train  the  regular  drivers  as  chauf- 
feurs. A  school  was  established  for  this  purpose.  In- 
struction was  given  also  to  Fire  Department  employees, 
to  whom  was  assigned  the  duty  of  operating  the  cater- 
pillar tractors. 

A  schedule  for  tractor  and  truck  operation  during 
snow  storms  was  prepared  last  summer.  On  a  large- 
scale  map  of  the  city,  routes — in  most  cases  about  3 
miles  long — were  laid  out  for  every  machine  and  marked 
in  different  colors  so  that  when  the  storm  signal  was 
given,  each  driver  of  a  tractor  or  truck  had  already 
received  his  orders  and  needed  no  further  instructions. 
As  a  supplement  to  the  map  there  were  distributed  to 
each  driver  printed  directions  specifying  in  detail  the 
route  that  he  should  follow  with  his  machine  as  soon  as 
the  alarm  sounded.  With  the  giving  of  the  storm  signal, 
therefore,  much  of  the  machinery  of  snow  removal  is 
put  into  operation  automatically. 

The  plan  of  attack  mapped  out  involved  the  use  of 
all  available  mechanical  equipment  during  the  early 
period  of  a  storm  for  operating  push  plows  or  blade 
graders,  in  order  to  open  up  paths  for  traffic  by  shov- 
ing the  snow  either  toward  the  curbs  or  into  the  center 
of  the  street,  depending  on  its  width  and  location.  The 
5-ton  trucks  were  equipped  with  push  plows  having 
10-ft.  blades,  while  the  Cleveland  tractors  hauled  blade 
graders,  also  provided  with    10-ft.  blades.     The   Holt 
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tractors  were  equipped  with  10-ft.  push  plows.  The 
tractors  and  their  pull-plows  are  always  operated  in 
pairs,  one  following  behind  the  other.  The  small  trac- 
tors are  equipped,  however,  to  carry  an  8-ft.  push  plow, 
but  the  plans  provide  for  the  use  of  this  equipment 
only  after  traffic  lanes  have  been  opened  up,  the  push- 
plows  on  the  small  tractors  being  designed  for  shoving 
snow  to  manholes,  not  clearing  traffic  lanes. 

The  small  tractors  operate  at  a  speed  of  from  1  to 
3i  miles  per  hour  and  are  equipped  with  a  20-hp.  engine. 
They  are  rated  to  pull  1,284  lb.  at  the  3i-mile  speed. 
The  length  of  tractive  contact  on  each  side  is  50  in., 
and  the  width  8  in.  The  machines  are  standard  equip- 
ment except  for  the  addition 
of  a  cab  for  the  protection  of 
the  driver,  as  shown  in  the 
accompanying  photograph. 
The  5-ton  trucks  are  used  for 
plowing  until  the  storm  is  well 
in  hand;  then  the  plows  are 
detached  and  the  trucks  are 
employed  for  hauling  snow 
from  loading  points  to  dumps. 

Mechanical  Loading  Tried 

The  motor  trucks,  it  will  be 
noted  from  one  of  the  pic- 
tures, have  a  low  body  de- 
signed especially  to  minimize 
the  lift  (about  5  ft.)  in  hand- 
loading  with  shovels.  While 
the  bulk  of  the  snow  carried 
by  trucks  was  loaded  by  hand, 
mechanical  loaders  were  given 

an  experimental  try-out.  The  Barber-Greene  machine, 
shown  in  one  of  the  photographs,  consisted  of  an  inclined 
conveyor  equipped  with  a  special  cleated  belt  and  carried 
on  caterpillar  tracks.  This  machine  was  backed  into 
the  snow  piles,  a  motor  truck  following  along  under- 
neath the  discharge  end  of  the  conveyor.  During  a 
period  of  four  hours,  this  device  loaded  about  fifteen 
trucks  per  hour,  each  truck  carrying  about  5  cu.yd.  One 
operator  is  required  to  run  the  machine  and  another  to 
break  down  the  snow  at  the  charging  end  so  that  the 
belt  may  be  properly  fed.  The  motor  truck  operators 
during  this  test  were  new  at  the  work  and  did  not 
always  spot  and  back  up  their  machines  to  best  advan- 
tage. With  more  experience  in  co-ordinating  the  work 
of  the  loader  and  the  receiving  truck,  it  is  believed  by 
Street  Cleaning  Department  officials  that  a  much  higher 
rate  of  loading  than  that  actually  recorded  can  be 
Kalized.  Sometimes  a  5-yd.  truck  was  loaded  in  less 
than  2  min.  A  further  increase  in  effectiveness  can  be 
secured  by  using  side-board.s  on  the  low  bodies  of  the 
trucks,  thus  increasing  their  yardage  and  reducing  the 
lest  time  in  backing  up  and  pulling  out  at  the  beginning 
and  end  of  each  loading. 

For  recording  the  yardage  of  snow  removed  by  the 
contractors  each  vehicle  is  measured  and  its  capacity 
computed.  It  is  placarded  with  a  number  and  the  driver 
is  i.ssued  a  card  in  triplicate,  which  is  punched  both  at 
the  loading  point  and  the  dump.  Punches  with  different 
shaped  dies  are  employed  and  are  changed  about  by 
inspectors  at  frequent  intervals  to  prevent  possible 
collusion  between  drivers  and  foremen.  At  the  end  of 
each  day's  work  these  cards  are  turned  in  to  Street 
Cleaning  Department  headquarters  where  the  clerical 


force  examines  and  checks  them  and  makes  the  necessary 
extensions  to  compute  the  yardage  and  amounts  due  the 
contractox's. 

During  the  recent  storm,  both  a  night  and  day  shift 
were  worked  and  although  it  was  close  to  midnight  when 
the  orders  for  snow  removal  work  were  issued,  prac- 
tically all  of  the  mechanical  equipment  was  manned  and 
in  operation  within  a  few  hours.  No  serious  interrup- 
tions to  the  movement  of  the  traffic  on  New  York  City's 
streets  resulted,  in  spite  of  the  fact  that  more  than  one 
foot  of  snow  fell  in  less  than  a  24-hour  period. 

The  work  was  done  under  the  direction  of  J.  P.  Leo, 
Commissioner,  Department  of  Street  Cleaning,  with  a 
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snow  removal  staff  headed  by  A.  A.  Taylor,  general 
superintendent,  J.  J.  Condon,  superintendent  and 
H.  Hart,  assistant  superintendent,  snow  removal 
division,  and  E.  C.  Goodwin,  examining  engineer. 


Rods  vs.  Expanded  Metal  for  Slabs 

Tests  on  two  slabs,  10  ft.  square  and  5  in.  thick, 
made  by  F.  A.  Simmons,  Assistant  Professor  of  Civil 
Engineering  of  Carnegie  Institute  of  Technology,  give 
some  data  on  the  relative  behavior  of  rod  and  expanded 
metal  reinforcement  for  a  slab  supported  on  four  sides. 
One  slab  was  reinforced  with  J-in.  round  rods,  6  in. 
c.  to  c.  in  each  direction,  which  gives  an  area  of  0..392 
sq.in.  per  foot  of  width  in  each  direction  and  a  gross 
weight  per  square  foot  of  2.672  lb.  The  other  was  rein- 
forced with  expanded  metal  laid  in  one  direction  and 
weighing  1.40  lb.  per  square  foot  or  0.384  sq.in.  per 
foot  of  width. 

In  the  rod-reinforced  slab  the  first  cracks  were 
observed  when  the  load  per  square  foot  on  the  slab 
was  661  11).  At  this  point  a  deflection  at  the  center  was 
observed  of  0.19  in.  In  the  expanded-metal  slab,  the 
first  cracks  were  observed  at  713  lb.,  when  the  center 
deflection  was  1-.05  in.  and  as  the  previous  readings 
indicated  rapidly  increasing  deflections  it  wa.s  decided 
not  to  continue  the  loading  to  complete  failure.  In  the 
other  slab  the  total  load  obtained  wa.s  1,153  lb.  per 
square  foot.  The  Inst  deflection  taken  on  the  next  to  the 
last  load  gave  1.09  in. 

The  concrete  tested  from  2,600  to  3,060  lb.  per  square 
inch  in  compression,  in  cylinders  poured  from  the  same 
batches  as  the  slabs. 
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Plant  and  Equipment  for  Lining 
The  Selkirk  Tunnel 

Pneumatic  Concrete  Placers  Mounted  on  Cars  Being 

Used  to  Line  Five-Mile  Canadian  Pacific  Ry. 

Tunnel  Through  Selkirk  Mountains 

^Y  THE  Staff  of  Sydney  E.  Junkins  Co.,  Ltd. 

Vancouver,  B.  C,  and  Winnepeg,  Man. 

WORK  is  now  under  way  in  the  lining  with  concrete 
of  the  five-mile  double-track  tunnel  of  the  Canadian 
Pacific  Ry.  under  the  Selkirk  Mountains  near  Rogers 
Pass.  This  pass  gave  the  name  to  the  tunnel  in  its 
construction  period  but  it  is  now  known  astheConnaught 
Tunnel.  The  operations  will  involve  some  20,000  lin.ft. 
under  main  line  traffic  conditions,  so  the  construction 
plant  and  equipment  have  presented  somewhat  excep- 
tional problems.  To  them  may  be  added  an  altitude  at 
the  tunnel  of  4,000  ft.  above  sea  level,  an  average  snow- 
fall during  the  winter  of  40  ft.  and  a  distance  of  220 
and  420  miles  to  the  nearest  cities  where  materials, 
equipment  and  labor  can  be  obtained. 

The  principal  requirements  for  the  plant  are  as  fol- 
lows:     (1)    Storage  and  handling  of  material  outside 
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the  tunnel.  (2)  Transportation  of  men  and  material 
into  and  out  of  the  tunnel.  (3)  Lighting.  (4)  Mixing 
and  placing  concrete. 

The  plant  itself  had  to  be  laid  out  with  special  con- 
sideration to  safety,  non-interference  with  railway 
operation,  non-interference  with  signal  and  other 
circuits,  fire  hazard,  reasonable  and  economic  speed  in 
performance  and  special  weather  conditions  in  the 
mountains.  Practically  every  variety  of  layout  was 
considered  to  take  care  of  the  above  conditions. 

.^t  was  decided  to  construct  a  central  electric  generat- 
ing station  which  should  supply  power  sufficient  for 
brilliant  lighting  of  the  working  zones  within  the  tun- 
nel and  for  the  operation  of  a  plant  mounted  on  cars, 
consisting  of  air  compressor  with  its  operating  motor 
and  auxiliary  apparatus,  storage  space  for  the  materials 
for  the  aggregate,  and  motor  operated  mechanical  pre- 
mixing  and  air-placing  concrete  apparatus.  A  trans- 
mission line  to  the  working  zones,  transformers,  low 
tension  lines  to  the  lights  and  motors,  and  a  gasoline 


locomotive  for  hauling  this  plant  and  the  supply  cars 
were  the  necessary  adjuncts  of  the  plan. 

The  heart  of  this  scheme  is  the  electric  power  plant 
which  is  located  near  the  west  portal  of  the  tunnel  at 
Glacier  station.  On  account  of  the  topography  it  was 
not  feasible  to  place  the  power  plant  at  main  line  level, 
and  it  was  therefore  located  on  an  embankment  south 


WORK   TRAIN    WITH    27-TON   GASOUNE   LOCOMOTIVE. 
ROCK   SCALING   AND  DERRICK   CARS 

of  the  railroad.  A  high  line  with  a  switchback  permits 
the  delivery  of  coal  in  carload  lots,  while  water  is  made 
available  both  from  a  gravity  camp  supply  and  from  the 
Illecillewaet  River,  which  flows  by  the  power  house. 

The  power  house  is  a  frame  structure  on  concrete 
foundations,  and  is  divided  into  the  usual  engine  and 
boiler  rooms.  An  overhead  coal  trestle  permits  the 
delivery  of  coal  direct  to  the  firing  floor,  while  storage 
space  for  1,000  tons  for  winter  operation  is  also  pro- 
vided, the  last  to  reduce  the  cost  of  keeping  the  high 
line  open  during  the  heavy  winter  snows. 

In  the  interests  of  economy  three  old  locomotive 
boilers  were  fitted  up  and  installed  with  forced  draft 
blowers,  separate  stacks  and  breeching.  Steam  is 
turned  from  each  boiler  into  a  common  header  and 
thence  led  to  two  direct  connected,  simple,  horizontal, 
non-condensing  engine  generating  units  each  of  150  kw. 
nominal  capacity.  These  units  are  connected  through  a 
simple  three-panel  switchboard  and  can  be  run  sepa- 
rately or  in  parallel.  Separate  circuits  are  provided  for 
light  and  power. 

During  the  driving  of  the  tunnel  pioneer  tunnels 
about  7  X  8  ft.  in  cross  section  were  driven  from  each 
end  parallel  to  and  about  50  ft.  from  the  main  tunnel 
for  a  considerable  part  of  its  length,  the  west  pioneer 
tunnel  being  some  9,000  ft.  long.  Crosscuts  from  the 
pioneer  to  the  main  tunnel  were  driven  at  about  1,500 
ft.  intervals  and  the  pioneer  tunnels  were  used  for  the 
passage  of  men  and  materials  and  the  removal  of  spoil 
from  the  main  headings.  These  pioneer  tunnels  were 
,  considerable  factor  in  the  extraordinarily  rapid  prog- 
ress during  tunnel  construction. 

The  pioneer  tunnel,  so  far  as 'it  reached,  provided  an 
ideal  space  for  the  stringing  of  the  high  tension  trans- 
mission line,  eliminating  all  possible  interference  with 
traffic  in  the  main  tunnel  for  nearly  two  miles  and  by 
the  use  of  bare  wire  making  material  savings  over  the 
cost  of  lead  covered  cables. 
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Two  thi'ee-phase  circuits  are  led  from  the  power 
house  at  2,200  volts  a.c.  on  a  wooden  pole  line  above 
ground  for  a  distance  of  seme  2,200  ft.  to  the  entrance 
of  this  west  pioneer  tunnel;  thence  through  the  pioneer 
tunnel  about  9,000  ft.  to  the  last  or  sixth  crosscut 
between  the  pioneer  and  main  tunnel.  From  the  sixth 
crosscut  the  transmission  line  is  carried  in  lead  covered 
cables  in  the  main  tunnel  about  3,600  ft.  to  the  trans- 
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former  bays,  whence  the  lower  voltage  current  at  110 
volts  for  light  and  550  volts  for  power  is  distributed 
approximately  2,000  ft.  in  each  direction  throughout 
the  present  working  zones.  The  low  tension  distribu- 
tion system  is  provided  with  outlets  about  every  100  ft., 
to  which  the  power  and  the  light  apparatus  can  be  read- 
ily attached  as  needed. 

Immediately  after  the  passage  of  trains,  particularly 
when  operating  against  the  1  per  cent  grade  in  the 
tunnel,  smoke  conditions  make  work  extremely  difficult. 
Most  careful  consideration  was  given  to  a  variety  of 
schemes  for  illuminating  the  working  sections  under 
smoke  conditions  and  at  the  same  time  for  not  over 
illuminating  the  work  after  the  smoke  had  cleared. 
Numerous  laboratory  experiments  were  made.  Flood 
lights  of  500  watt  capacity  each  were  finally  decided 
upon.  These  lights  are  portable  and  adjustable  as  to 
diffusion  of  beam,  and  have  been  found  to  work  out  in 
practice  exceedingly  well,  permitting  illumination  to  be 
varied  immediately  to  meet  any  particular  set  of  condi- 
tions obtaining  in  the  tunnel  at  any  time.  They  also 
have  largely  cut  the  time  lost  due  to  smoke  and  .show  a 
large  saving  in  labor  costs. 

Two  75-ton  pit  flat  cars  were  coupled  together  to 
carry  the  concrete  mixing  and  placing  apparatus.  On 
one  car  is  located  a  1,290  ft.  motor  driven  compressor, 
while  on  the  other  car  are  located  a  mechanical  concrete 
mixer  of  22  cu.yd.  per  hour  capacity  and  a  pneumatic 
placing  apparatus  of  the  same  capacity  manufactured  by 
the  Ransome  Concrete  Machinery  Co.  Storage  bins  for 
sand  and  gravel  are  provided  on  each  car  with  a  belt 
conveyor  to  carry  material  from  one  car  to  the  other. 
Cement  storage  is  located  convenient  to  the  mixer,  and 
water  tanks  are  provided.  All  storage  is  calculated  on 
a  basi.M  of  h»lowing  a  complete  form  without  coming  out 
of  the  tunnel  to  recharge.  Sand  and  gravel  are  delivered 
to  the  mixer  skip  by  gravity  and  the  mixed  concrete 


drops  by  gravity  into  the  air  placer.  Necessary  pipe  and 
flexible  hose  connections  to  the  forms  are  also  installed. 

In  operation  the  cars  are  spotted  near  the  form  to 
oe  blown,  are  jacked  up  in  order  to  take  the  weight 
from  the  springs  and  electrical  power  connection  is  made 
to  the  nearest  outlet  on  the  power  distribution  line. 
No  difficulty  has  been  experienced  with  vibration  or 
rocking,  although  the  compressor  motor  has  a  capacity 
of  200  hp.  at  514  r.p.m. 

A  27-ton  gasoline  locomotive  is  used.  Its  duties  are 
varied  and  include  the  handling  of  the  mixer  cars  in 
and  out  of  the  tunnel,  the  handling  of  rock  scaling  and 
derrick  cars,  material  cars,  switching  of  cars  in  the 
yard  and  to  the  high  line,  switching  of  material  cars 
to  the  storage  sheds,  running  of  lunch  cars  into  the 
tunnel  in  order  to  save  working  time  otherwise  con- 
sumed by  the  men  going  out  for  lunch,  and  in  general 
the  many  miscellaneous  switching  uses  continually  aris- 
ing on  work  of  this  kind.  The  machine  is  rated  to 
handle  210  tons  on  a  1  per  cent  grade  and  is  operated 
by  one  man. 

An  electric  locomotive  would  have  imposed  excessive 
costs  and  a  steam  locomotive  would  have  aggravated 
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smoke  conditions  in  the  tunnel.  The  effect  of  the  ex- 
haust gases  from  the  gasoline  locomotive  was  carefully 
considered  but  found  to  he  negligible. 

On  account  of  the  usual  overbreak  in  building  the 
tunnel  a  considerable  amount  of  false  formwork  has 
been  found  necessary.  Space  l)ack  of  the  false  forms 
is  now  packed  with  cordwood  lagging.  A  search  is 
being  made  for  other  material  which  may  be  found 
cheaper  to  put  in  place.  A  large  amount  of  overhead 
work  is  involved  in  fastening  the  false  forms  to  the 
roof,  in  packing  the  lagging,  in  placing  reinforcing  and 
in  scaling  rock.  Six  rugged  movable  platforms  on  wheels 
have  been  built  of  light  steel  frame  and  timber  for  this 
overhead  work.  They  clear  traffic  and  hold  considerable 
amounts  of  construction  material  as  well  as  the  work- 
men. Each  of  these  platforms  handles  the  advance  work 
for  one  main  form, 
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The  main  forms  are  six  Blaw-Knox  collapsible  steel 
forms,  each  providing  20  ft.  of  finished  tunnel  lining 
at  one  placement.  These  also  clear  all  traffic.  Each 
form  is  on  wheels,  and  after  the  concrete  is  blown  and 
set  the  top  plates  are  collapsed  and  the  form  rolled 
forward  to  its  new  position. 

Because  of  excessive  snowfall  all  material  has  to  be 
carefully  housed.  A  5,000-cu.yd.  gravel  bunker  is  in- 
stalled, the  gravel  being  dumped  by  gravity  from  cars 
on  the  high  line.  Gravel  is  handled  into  the  mixer  car 
by  bucket  conveyor.  Steam  apparatus  is  provided  to 
prevent  the  gravel  from  freezing.  Sheds  for  cement, 
reinforcing  steel,  lagging  and  lumber  storage  are  located 
conveniently  for  delivery  direct  from  cars. 

A  small  motor-driven  machine  shop  and  a  blacksmith 

shop  are  placed  in 
buildings  adjoining 
the  power  house 
for  the  repair  and 
maintenance  of 
the   equipment. 


Long  Concrete  Piles  Built  Up 
With  Cement  Gun 

Bullet  Nose  Point  First  Formed  and  Hollow  Shaft 

Joined  to  It  by  Shooting  Concrete 

on  Paper  Form 

FOR  sea-water  work  in  Los  Angeles  Harbor  the  city 
of  Los  Angeles  is  now  building  about  1,200  rein- 
forced-concrete,  piles  from  42  to  60  ft.  long  of  hollow 
cylindrical  section  and  18  to  20  in.  outside  diameter 
by  building  up  the  shell  with  concrete  shot  on  by  a 
cement  gun.  Deterioration  is  so  rapid  in  the  southern 
Pacific  waters  that  some  more  compact  concrete  than 
can  generally  be  made  by  ordinary  process  was  desired. 
Experiments  with  the  cement  gun  led  to  the  adoption 
of  the  type  shown  in  the  accompanying  sketch  and 
views. 

A  conical  point  of  solid  concrete  is  first  cast,  with 
reinforcing  bars  protruding  as  shown  in  the  sketch. 
Then  a  pasteboard  cylinder,  with  chicken  wire  reinforce- 
ment attached  to  it,  is  set  up  in  a  vertical  rack.     The 


W/re-mesh 

far  paper 
form 

8,  §" wound 


'spira/s 


Shot  on  by 
cemerrfgui 


Boards  Shooting  sfarfs  from  Hiis  side, 

and  boards  A  are  iaken  cuf  as  soon 
as  space  befneen  ihe  core  form  are  filled 

P\an   of   Pile   Bank  under  Construofion 

DETAILS  OF   PILE   .A.ND   CONSTRUCTION  PLANT    FOR   CEMENT-GUN  PILES  AT  LOS  ANGELES 


The  proper  and  comfortable  accommodation  for  200 
men  in  the  heart  of  the  mountains  has  been  an  important 
and  difficult  question.  A  complete  camp  complying  with 
Government  regulations  has  been  gradually  built  up, 
consisting  of  sleeping  quarters,  subdivided  into  units  of 
four  men  each,  bathhouse  and  laundry,  separate  small 
houses  for  married  men,  community  dining  room, 
kitchen,  store  houses  and  roothouse,  a  total  of  about  60 
buildings.  All  quarters  are  electrically  lighted  and 
provided  with  water.  Heat  is  furnished  by  stoves.  A 
drainage  system  and  a  septic  tank  have  been  installed. 

The  work  has  been  done  under  the  direction  of  the 
Canadian  Pacific  Railway  Engineering  Department, 
Western  Lines,  W.  A.  James  assistant  chief  engineer, 
Frank  Lee,  engineer  maintenance-of-way,  and  H,  Rin- 
dal,  district  engineer.  Mr.  James  represented  the  rail- 
way company  on  the  ground  as  engineer  of  construc- 
tion in  charge  of  the  driving  of  the  tunnel. 

The  Sydney  E.  Junkins  Co.,  Ltd.,  of  Winnipeg  and 
Vancouver,  is  doing  the  construction  work. 


4  or  4J-in.  granite  annular  ring  is  then  applied  to  the 
outer  surface  of  the  pasteboard,  the  rack  being  of  such 
a  nature  that  the  workmen  can  use  the  nozzle  all  around 
the  pile.  The  piles  are  then  left  in  the  rack  to  cure  for 
about  two  weeks,  after  which  they  are  taken  from  their 
vertical  position  and  stored  inclined  vertically.  By 
constructing,  curing  and  storing  the  piles  in  a  vertical 
position,  it  was  reasoned  tl)  that  bending  stresses  and 
the  attendant  cracks  would  be  avoided  and  the  resultant 
light,  hollow  pile  would  have  adequate  strength,  while 
(2)  the  dense  concrete  which  it  was  claimed  would  be 
secured  with  the  cement  gun  would  give  a  surface  more 
impervious  to  sea -water  than  would  piles  cast  in  the 
usual  manner.  Under  conditions  of  maximum  loading 
the  piles  are  expected  to  carry  a  'load  of  about  20  tons 
each. 

The  piles  are  built  up  in  a  so-called  shooting-frame, 
a  wooden  scaffold-like  structure  made  up  of  a  series 
of  eight  floors  about  6  ft.  apart  and  divided  in  plan  into 
ten  bays.     Each  bay  has  a  clear  opening  for  its  full 
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wav  that  the  paper  strip  is  rigidly  glued  m  place     Af  er 
being  taken  from  the  mandrel,  the  paper  cylinders  which 
are  about  12  ft.  long  are  allowed  to  dry  and  ar    th 
covered  with  wire  mesh.    The  mandrel  is    ";ad-J^^^  ^ 
slight  flare  at  one  end  and  contraction  at  the  oppos  te 
end  so  that  the  successive  paper  sections  will  fit  to- 
gether in  bell  and  spigot  fashion.  ,      „.  ,0  :,, 
Piles  under  50  ft.  have  an  outside  diametei  of  18  in^ 
with  4-in.  walls  leaving  a  10-in.  hollow  core;  those  above 
50  -t  are  20  in.  outside  diameter  with  4i-in.  walls  and 
n-(n  ?ore     In  all  piles  the  vertical  reinf orcement  con- 
sts  of  eUt  Mn.'vertical  rods  encircled  by  a  hea^ 
wire-mesh  cylinder.     This  latter  supplants  the  earlier 
lesfgl^  of  '-in.  spiral   hooping   on    12-in.   rise,   which 
proved  inadequate  in  construction. 
^  The  operation  of  building  up  the  piles  '^  begun  by 
setting  six  noses  in  a  bay  and  placing  ^  section  of  the 
paper  core  on  the  shaft  of  each  nose.    The  noses  are 


CASTING  RACK  FOR  CONCRETE  PILES 

u  •  v,i   ^,,   tliP   front  of  the   structure  along  which   a 
height  on  the   front  "^  J"  ^  anchorages  are 

stem  10  or  11  in.  in  diameter,  depending  "P°"J^^  '^"J 
of  the  completed  pile,  and  the  lower  2  ft-  -  ^^^^^^^^/^ 
a  bullet-shape  or  tapering  nose  .^>th  its  upper 
from  18  to  20  in.    There  are  eight    "^--jf ^X  in 
^X  pt^e^Sfa  ifptf  -^^ettYteel.     When 
the  bases  have  set  sufficiently  they  are  placed  six  in  a 
t  in  the  blowing  rack,  and  the  tar  Paper  - Uars  10 
,1  in.  in  diameter  placed  around  the  stem  of  the  base 
then  wrapped  with  triangular  mesh.  t»^en  th      uHlngth 
vertical  rods  placed  on  a  15-in.  ^^amee    circle  a  ou 
the  pile.    When  wrapped  the  piles  are  '"f a^^^  ^f^ ^^^^^^l 
tL  paper  cylinders  or  cores  are  '"-d;;"  ^.;°'X  "/. 
mandrel  on  which  there  is  first  wrapped  a  strp  of  bui.d 
ing  paper  of  a  quality  which  weigh..  ^•'5  'b^  t«  the  5 
Bq  ft    roll.    Thi.s  strip  of  paper  ,s  P'««^  '^^ J^    o^^ 
tSe  mandrel  and  a  light  wire  is  ^7"*' ."^^y^^iSing 
4-in.  pitch.    Over  this  is  then  wound  «  «tr.P  of  b".Kn  g 
paper  6  in.  wide  with  a  S-in.  pitch  which  gives  a  sp  r 
winding  with  several  thicknesses  of  V^P^rji^^po^-^. 
and  makes  the  paper  cylinder  stiff  «";"^^i:''Jf,pj; 
readily  hold.s  its  strength  when  the  '"a"''fi '^^"Snd. 
and  removed.    While  this  strip  of  paper  is  bp'"gj°^^  ; 
a  trough  of  fish  glue  which  is  kept  hot  ^^"^f  ^^^J,^^ 
is  kept  in  contact  with  the  winding  surface  in  Bucn 


TBErAST   PU.E    NO.'<ES  IN    PLACE 


paper  cores  of  adjoining  p ue  .  partition 

is  set  up  in  the  space  nciwcc  ^  -oncrete.  This  par- 
a  backing  against  -»^-„^„  "  j'^^^.^the  same  height  as 
tuion  is  put  on  '"  J  ^^^'^.tf  „  ^before  the  final 
the  paper  cores  and  '«  '•^^^^  ^^^,^  „^  ,„,h  partition 

rrat-rirh'aSrther^i:^  single  thin  strip  of  wood 
?s  placed  to  prevent  the  piles  from  bonding. 
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The  man  operating  the  cement  gun  nozzle  begins  at 
the  bottom  and  works  upward  from  floor  to  floor.  One 
section  is  finished  at  a  time  by  going  entirely  around 
the  cluster  of  six  piles  before  moving  to  the  section 
above.  After  the  piles  have  been  allowed  to  stand  for 
11  to  15  days,  they  are  picked  up,  one  at  a  time,  by  the 
locomotive  crane  and  placed  in  the  adjoining  curing 
rack,  still  in  a  vertical  position.  Here  they  are  left  for 
another  30  days.  A  scow  with  a  rack  built  upon  it, 
similar  to  the  curing  rack,  is  used  for  conveying  the 
piles  from  the  yard  to  the  point  where  they  are  driven, 


CURING   RACK  WITH  PILE.S   IN  PLACE 

about  2,000  ft.  away.  Thus  the  pile  is  always  kept  in  a 
vertical  position,  or  nearly  so,  and  is  not  subject  to  the 
cross  bending  strains  incidental  to  the  ordinary  method 
of  handling  piles  that  have  to  be  raised  from  the  hori- 
zontal position  in  which  they  are  cast. 

The  capacity  of  the  plant  is  at  present  six  piles  per 
day,  these  six  piles  consisting  of  two  60  ft.,  one  56  ft., 
one  53  ft.,  one  49  ft.  and  one  42  ft.  The  operating  time 
is  5i  days  per  week,  therefore,  the  weekly  capacity 
should  be  33  piles;  however,  on  account  of  delays  such 
as  bad  weather  and  other  causes  their  average  produc- 
tion is  25  piles  per  week.  There  are  two  cement  guns 
each  with  a  nozzleman  and  two  men  in  his  crew,  with 
three  men   on  the  plant.     There  are   1,626.5-  sq.ft.   of 


>j4 

K.  |4,M 

'  jMsIli 

III 

Ifl 

^wX  '       ft'    WS 

IB 

SSBHHI^^^^ 

g 

1^^^^^ 

^^^^^^^^ 

SOLID  NOSES  FOR  THE  PILES 

surface  and  approximately  350  cu.ft.  in  the  piling  in 
one  set-up  and  one  nozzleman  will  shoot  the  six  piles  in 
16  hr.,  or  two  working  days. 

The  guns  work  under  35  lb.  air  pressure  with  nozzles 
specially  designed  to  permit  the  passage  of  2-in.  rock 
maximum,  the  big  percentage  of  the  material,  however, 
being  g-in.  and  under.  The  mixture  is  1:1J:2J,  the 
2-1  being  composed  of  this  last  mentioned  coarse  pea- 
gravel. 

The  material  in  which  the  piles  are  being  driven  con- 
sists chiefly  of  silt  and  detritus,  and  there  is  a  penetra- 
tion of  from  18  to  30  ft.  By  means  of  two  2-in.  water 
jets,  the  piles  are  jetted  down  about  two-thirds  of  the 
required  distance,  a  hammer  being  used  for  driving 
them  the  remaining  distance.  The  driving  so  far  has 
been  quite  satisfactory  and  the  piles  are  standing  up 
under  the  battering  and  the  load.  Should  it  be  desired 
ever  to  fill  them  and  make  them  solid  it  should  be  an 
easy  matter  to  do. 

The  design  of  these  piles  and  the  method  of  con- 
struction were  both  worked  out  by  J.  W.  Ludlow,  assist- 
ant harbor  engineer  under  John  A.  Griflin,  city  engineer 
of  Los  Angeles.  Mr.  Ludlow  was  assisted  by  V.  R. 
Sterling  and  F.  W.  Wadleigh. 


Photographing  Road  Plans 

By  Neil  F.  Hathway 

Highway  Engineer,  Montcoal,  W.  Va. 

CARRYING  a  large  roll  of  road  plans  while  staking 
out  or  inspecting  road  construction  is  quite  often 
a  great  inconvenience.  The  blue  prints  soon  become 
soiled  and  torn  and  one  set  will  hardly  last  through 
a  season.  To  get  the  plans  into  pocket  form  the 
engineer  often  extracts  from  the  roll  the  sheets  that 
he  expects  to  need  that  day  and  folds  them  into  a  con- 
venient size.  In  the  course  of  a  few  weeks  the  plans 
are  creased,  dirty  and  so  disarranged  that  considerable 
time  is  often  lost  in  finding  the  sheet  desired. 

To  do  away  with  the  inconvenience  of  a  large  roll  of 
blue  prints  for  field  use  I  photographed  the  tracings 
with  a  3A  kodak.  For  this  purpose  a  sheet  was  tacked 
against  the  outside  of  the  ofiice  building  to  give  a  white 
background  and  the  tracing  fastened  to  this.  Although, 
due  to  inexperience,  I  failed  to  take  full  advantage  of 
the  size  of  the  film,  the  photographic  prints  were  so 
clear  that  practically  all  details  were  plain  to  the  naked 
eye.  With  the  aid  of  a  small  reading  glass  the  print 
is  as  easily  read  as  the  full-sized  blue  print  (22  in.  x 
36  in.). 

These  prints  can  be  placed  in  the  field  note  book.  The 
cost  was  much  less  than  the  cost  of  blue  prints. 
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The  Bagdad  Railway — An  Inter- 
national Problem 

Uncompleted  2,000-Mile  Line  Across  Asia  Minor 

To  Form  an  "Overland  Route"  to  India — 

Heavy  Tunnelling — Fortified  Stations 

A  PROMINENT  side  issue  of  the  World  War  was 
the  German  attempt  to  open  a  route  between 
Central  Europe  and  Asia,  with  the  unfinished  Bagdad 
Railway  as  a  link  across  Asia  Minor.  This  project 
was  thoroughly  defeated.  With  the  international 
changes  and  complications  following  the  war  this  rail- 
way line  has  become  of  special  importance  and  it  is 
evident  that  it  will  eventually  play  a  part  in  the  de- 
velopment of  the  Far  East  by  European  enterprise. 
Little  information  has  been  available  concerning  the 
progress  of  the  line.  Articles  describing  the  work  have 
appeared  in  The  Engineer,  London,  by  Major  Dervvent 
G.  Heslop,  Royal  Engineers,  who  during  the  war  was 


TUXXEL   SECTIONS  ON  THE 
BAGDAD  RAILWAY 


BtJILDING  STONE   VIADUCT   OVER  THE  GIAOUR   DERE 


the  British  officer  in  control  of  the  Bagdad,  the  Hedjaz 
and  the  Damascus  railways.  The  railway  and  its  con- 
nections are  shown  on  the  accompanying  map.  The 
following  is  an  abstract  of  Major  Heslop's  account: 

British  projects  for  a  railway  between  the  Mediter- 
ranean Sea  and  the  Persian  Gulf,  giving  a  short  "over- 
land route"  to  India,  date  back  to  1831  and  include 
several  alternate  locations  through  the  Tigris  and 
Euphrates  valleys.  In  1888,  the  Sultan  granted  to  a 
German  company  a  concession  for  a  line  from  Angora 
to  Mosul  and  Bagdad,  but  owing  to  objections  from 
the  Russian  government  the  route  was  changed  to  run 
from  Konia  to  Mosul,  although  this  new  location,  based 
upon  political  considerations,  involved  heavy  work  in 
crossing  the  Taurus  and  Amanus  mountains  which 
border  upon  the  Mediterranean.  In  1895  a  further  con- 
cession was  granted  for  an  extension  south  to  Basra 
and  thence  to  a  port  on  the  Gulf,  but  on  protest  of 
the  British  government  this  was  modified  to  exclude 
Germanv  from  the  harbor  at  Koweit  and  from  the  oil 


fields  in  the  Delta  of  the 
Euphrates.  At  present 
the  southern  part  of  the 
line  is  held  by  the  British 
and  the  northern  part  is 
under  control  of  the 
French;  Turkey  has  the 
connection  to  Constanti- 
nople and  Greece,  in  part 
at  least,  has  control  of  the 
Smyrna  connection.  It 
will  be  seen  by  the  map 
that  there  is  a  gap  of 
about  200  miles  between  the  two  sections  and  that  the 
extension  to  the  Gulf  remains  to  be  built,  the  Bagdad 
terminal  being  served  by  steamers  and  barges  on  the 
Tigris. 

Only  the  narrow  strait  of  the  Bosphorus  separates 
the  European  railway  system  terminating  at  Constan- 
tinople from  the  Asiatic  line 
starting  near  Scutari  and  ex- 
tending to  Konia,  reached  also 
by  a  line  from  Smyrna.  From 
Konia  to  Boulgourlu,  124 
miles,  the  Bagdad  railway 
traverses  a  plateau  at  an  aver- 
age elevation  of  3,280  ft.,  but 
in  the  next  80  miles  to  Dorlak 
it  crosses  the  Taurus  range, 
reaching  a  summit  elevation 
of  4,840  ft.  near  Ouloukichla. 
It  then  crosses  a  coastal  plain 
at  72  ft.  elevation  for  87  miles 
to  Mamoure,  where  it  begins 
the  34-mile  crossing  of  the 
Amanus  range,  reaching  an 
elevation  of  2,430  ft.  in  the 
Airan  tunnel  and  descending 
to  Islahie,  whence  it  extends 
92  miles  through  rolling  coun- 
try to  Muslimie.  For  265 
miles  the  line  then  runs 
through  easy  country,  cross- 
ing the  Euphrates,  and  ex- 
tending to  Nissibin,  the  pres- 
ent end  of  the  northern  section. 

From  Bagdad  the  line  was  built  116  miles  north  to 
Tekrit,  but  before  the  war  no  work  had  been  done  on 
the  next  143-mile  stretch  to  Mosul.  In  1918,  the  Brit- 
ish-Indian army  in  its  campaign  against  the  Turks 
extended  the  line  some  50  miles  north  to  Baiji,  using 
rails  made  in  India  and  operating  the  Bagdad-Baiji 
section  with  rolling  stock  from  the  Indian  railways. 
During  1919-1920  a  further  extension  was  made  to 
within  40  miles  of  Mosul,  but  it  is  reported  that  this 
part  of  the  line  has  been  cut  by  the  insurgents.  Be- 
tween Mosul  a,nd  Ni.ssibin,  125  miles,  some  grading 
has  been  done,  but  there  is  a  gap  of  over  200  miles  to 
be  filled  to  complete  the  rail  connection  between  the 
two  seas.  Four  branch  lines  aggregate  88  miles: 
Yenidji  to  Mersina,  27  miles;  Toprak  Kale  to  Alexan- 
dretta,  37  miles;  Muslimie  to  Aleppo,  connecting  with 
Syrian  lines.  9  miles,  and  Derbissie  to  Mardine,  15 
miles. 

I^ng  maximum  grades  of  2.5  per  cent  occur  in  the 
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mountains,  the  grade  being  reduced  to  2.3  per  cent 
on  curves  of  1,300  (the  minimum)  to  2,600  ft.  radius. 
Transitions  or  easements  are  used  on  all  curves  up  to 
4,900  ft.  radius.  The  gage  is  4  ft.  8*  in.,  as  on  the 
connecting  lines.  Flange  rails  of  75i  lb.  per  yard,  in 
lengths  of  39  ft.  3  in.,  are  carried  on  115-lb.  steel  ties 
of  trough  section,  there  being  16  ties  to  a  rail,  or  18 
on  the  heavy  grades.  Six-bolt,  33-in.  splice  bars  have 
short  bottom  webs  between  the  joint  ties,  which  are 
spaced  21i  in.  c.  to  c.  Tapered  tie-plates  have  hooked 
lugs  to  hold  the  outer  flange  of  the  rail,  the  inner  side 
being  secured  by  clips  and  nuts  on  T-head  bolts. 

Much  damage  has  been  done  to  rails  and  ties  by 
operating  construction  trains  over  unballasted  track 
on  soft  roadbed.  Many  cuts  were  not  excavated  to  full 
section  and  there  is  trouble  from  material  sliding  and 


THE  CHAKIT  RIATER  GORGE 

falling.  Maintenance  work  at  many  points  has  been 
neglected  greatly,  but  on  the  whole  the  line  is  in  fair 
condition. 

Manual  interlocking  signals  are  provided  at  stations, 
with  steel  semaphores  on  lattice  steel  posts,  the  home 
signals  being  328  to  656  ft.  from  the  station  and  the 
distant  signals  1,640  to  2,300  ft.  beyond.  Where  no 
stations  have  been  built  there  are  passing  sidings  at 
intervals  of  about  12i  miles. 

Stations  and  other  buildings  are  of  stone  masonry, 
those  east  of  the  Euphrates  being  fortified  against  the 
attacks  of  wandering  bands  of  Bedouins.  Water,  ob- 
tained mainly  from  wells,  is  pumped  by  hand  or  power 
to  steel  tanks  on  steel  towers.  To  facilitate  spotting 
•  the  engines  at  water  columns,  the  tender  has  a  slot 
the  full  length  of  one  side  of  the  top,  instead  of  hav- 


THE  BAGDAD  RAILWAY  AND  ITS  COXXECTIOXS 

ing  a  manhole.  Between  Konia  and  Nissibin  there 
are  repair  shops  at  eight  points  and  engine  houses  at 
fourteen  points.  The  latter  are  of  the  American  seg- 
mental type,  but  with  only  a  single  approach  track  over 
the  turntable. 

A  telegraph  line  extends  the  entire  distance,  iron 
poles  being  used  west  of  the  Euphrates  as  timber  is 
scarce  and  poles  would  be  stolen.  The  Arabs  cut  the 
wire  guys,  steal  the  insulator  cups  and  like  to  show 
their  marksmanship  by  shooting  the  white  porcelain 
line  insulators.  Cables  have  been  laid  through  the  tun- 
nels by  the  British  engineers  to  eliminate  the  difficul- 
ties of  maintaining  the  wire  line  across  the  mountains 
on  account  of  wind  and  snowstorms. 

.  Twelve  tunnels  120  to  12,444  ft.  long,  aggregating 
7.3  miles,  occur  in  a  distance  of  8.4  miles  on  the  Taurus 
section,  the  longest  opening  between  tunnels  being  570 
ft.  Originally  a  single  tunnel  6.8  miles  long  was  pro- 
posed, with  only  one  curve.  To  expedite  construction, 
however,  a  location  was  adopted  following  the  wild 
gorge  of  the  Chakit  River,  thus  giving  a  number  of 
tunnels  and  consequently  a  greater  number  of  head- 
ings. Concrete  arch  bridges  over  the  lateral  ravines 
were  built  in  advance  of  the  tunnels,  materials  being 
handled  over  a  13-ft.  highway  built  across  the  moun- 
tains for  twelve  miles,  having  zig-zags  on  the  sides 
of  the  gorges  and  numerous  small  tunnels  and  tempo- 
rary bridges.  From  this  road  materials  were  lowered 
to  the  railwa.y  works  on  rack-rail  inclines. 

Bottom  headings  6  x  5]  ft.  were  driven  at  an  average 
rate  of  328  ft.  per  month  in  the  limestone  rock.  These 
were  enlarged  later  for  a  portable  railway,  which 
served  to  handle  traflic  temporarily  between  the  stand- 
ard gage  sections,  supplementing  the  motor  truck  traf- 
fic on  the  temporary  highway.  The  description  indi- 
cates the  use  of  light  air  drills  held  by  the  men,  and 
some  American  rock  drills  were  abandoned  on  account 
of  the  time  consumed  in  taking  them  down  and  re- 
placing them  at  each  blast.  Holes  39  to  60  in.  deep 
were  fired  by  hand  in  rounds  of  20  to  25  holes.  Com- 
pressed air  was  used  to  blow  out  the  gases,  but  the 
men  could  not  resume  work  for  about  twenty  minutes 
after  the  blast.  Power  for  all  the  tunnels  was  supplied 
from  one  plant,  a  second  plant  being  built  as  a  reserve. 
The  miners  were  mainly  Croats,  Italians,  Austrians  and 
Greeks,  with  Russian  prisoners  for  unskilled  labor. 

These  tunnels  were  completed  for  standard-gage 
operation  in  October,  1918,  a  month  before  the  armis- 
tice.    Thev   are  of  horseshoe   section,   genei-ally  with 
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12  to  14-in.  concrete  lining  for  the  arch  alone,  or  for 
the  arch  and  sides,  and  having  a  drain  at  one  side.  In 
loose  rock  a  heavier  lining  and  concave  invert  were 
used,  with  a  central  drain  of  masonry  on  the  invert. 
Notwithstanding  the  great  difficulties  of  the  survey 
work  and  the  fact  that  nearly  all  the  tunnels  were 
on  curves  the  lines  and  levels  are  reported  to  have  been 
carried  very  accurately. 

In  the  Amanus  range  there  are  fourteen  tunnels  220 
to  16,086  ft.  long,  aggregating  30,196  ft,  in  a  distance 
of  twenty  miles.  Six  years  were  required  in  building 
the  Bagtche  tunnel,  3.1  miles,  as  it  was  driven  only 
from  the  ends,  the  great  depth  of  2,000  ft.  below  the 
surface  making  intermediate  shafts  impracticable.  At 
one  point  a  stratum  of  porphyry  was  encountered  and 
reduced  progress  to  4  in.  per  day,  but  fortunately  it 
proved  to  be  only  about  6i  ft.  thick.  Outside  of  the 
two  mountain  ranges  there  are  twenty-seven  tunnels 
but  these  aggregate  only  9,384  ft. 

Of  the  steel  bridges,  the  largest  is  that  over  the 
Euphrates  at  Jerablus,  having  ten  through  truss  spans 
of  262  ft.  It  was  completed  during  the  war,  taking  the 
place  of  a  timber  structure,  but  it  is  said  to  have  been 
partly  destroyed  in  1920  by  the  Turkish  insurgents 
under  Kemal  Pasha.  The  Seihun  bridge  near  Adana 
has  four  through  spans  of  177  ft.  and  one  of  295  ft. 
The  Djihan  bridge  has  four  through  spans  of  164  ft. 
These  two  bridges  were  completed  in  1912  and  all  three 
have  stone  piers  on  pile  foundations  surrounded  by 
cofferdams.  A  steel  viaduct  of  the  American  type 
crosses  the  Here  Dere  gorge,  with  three  deck  spans  of 
243  ft.  on  two  steel  towers  50  ft.  wide  and  one  masonry 
pier.  At  one  end  is  a  girder  span  of  44  ft.  and  at  the 
other  end  a  truss  span  of  132  ft.  The  rails  are  about 
280  ft.  above  the  stream. 

A  notable  stone  arch  structure  is  the  Giaour  Dere 
viaduct,  705  ft.  long  and  227  ft.  high.  The  central  por- 
tion has  three  98-ft.  arches,  with  spandrel  arches  over 
the  piers,  and  is  flanked  on  each  side  by  four  arch  spans 
of  20  to  40  ft.  The  timber  centering  was  supported  on 
steel  I-beams  built  into  the  masonry.  Material  was 
handled  by  a  cableway.  Concrete  arch  bridges  with 
main  spans  of  98  ft.,  carrying  spandrel  arches,  were 
used  in  crossing  the  gorges  between  tunnels  on  the 
Taurus  section. 

Connections  and  Operation 

The  Bagdad  Railway  from  Konia  to  Bagdad  will  be 
about  1,065  miles  long.  Adding  the  500  miles  to  Scutari 
and  500  miles  to  Koweit,  the  total  length  will  be  about 
2,100  miles,  or  2,000  miles  from  Smyrna.  About  700 
miles  have  yet  to  be  built.  Its  equipment  comprises 
approximately  90  locomotives,  90  passenger  cars,  and 
1,520  four-wheel  box,  gondola  and  flat  cars,  mainly  of 
15  tons  capacity.  Since  the  armistice,  the  railway  com- 
pany, now  under  French  control,  has  been  operating 
some  sections  of  the  line,  and  where  the  country  is 
under  cultivation  there  is  likely  to  be  considerable  local 
traffic.  Apart  from  its  political  and  military  purposes, 
however,  Major  Heslop  considers  that  the  prospects  of 
the  railway  are  very  discouraging,  owing  to  the  heavy 
grades,  the  long  stretches  of  unproductive  country,  the 
poor  harbor  conditions  at  some  of  the  Mediterranean 
ports,  and  the  time  required  to  close  the  200-mile  gap 
and  build  the  southern  extension. 


The  Aleppo  branch  of  the  Bagdad  Railway  connects 
with  a  French  line  to  Damascus.  260  miles,  having 
branches  to  the  ports  of  Tripoli  and  Beyrout.  From 
Damascus  there  is  the  meter-gage  Hedjaz  Railway  to 
Medina  (800  miles)  and  Mecca  (1,000  miles)  built  by 
the  Turkish  government  for  military  purposes  and  to 
carry  the  immense  Mohammedan  pilgrim  traffic  to 
Mecca.  From  this  line  there  is  a  104-mile  branch  to  the 
port  of  Haifa.  During  the  war,  the  British  forces  ad- 
vancing from  Egypt  built  a  standard-gage  line  from 
the  Egyptian  Railways  at  Kantara,  on  the  Suez  canal, 
north  to  Haifa,  255  miles.  This  has  connections  with 
Acre,  .Terusalem  and  Jaffa.  Thus  a  standard-gage  route 
from  Constantinople  to  Egypt  requires  only  a  108-mile 
link  through  rather  rough  country  between  Damascus 
(or  Rayak)  and  Haifa. 

Management—The  main  offices  and  the  headquarters 
of  the  operating  and  maintenance  departments  of  the 
Bagdad  Railway  are  at  Aleppo,  but  the  construction 
department  has  its  offices  at  Constantinople.  Since  the 
armistice  the  head  or  director  has  been  Mr.  Schwender, 
a  Swiss  lawyer;  the  chief  engineer  of  construction,  Mr. 
Mavrogodato,  is  a  Greek,  and  the  chief  engineer  of 
maintenance,  Mr.  Wolf,  is  a  Swiss.  The  assistant  en- 
gineers are  of  various  nationalities,  but  were  mainly 
Germans  and  Swiss  under  the  original  management. 
From  Konia  to  Nissibin  the  line  is  under  four  district 
engineers,  who  have  American  track  velocipedes  for  in- 
spection trips.  They  go  over  their  districts  twice  a 
month  and  report  twice  a  year  on  every  bridge  and  tun- 
nel. Employees  under  the  heads  of  departments  include 
Europeans  of  nearly  every  nation,  but  the  laborers  and 
workmen  are  largely  Arabs,  Turks,  Armenians  and 
Kurds. 

After  the  armistice  in  November,  1918,  the  British 
government  took  possession  of  the  Bagdad  Railway  and 
carried  on  some  construction  work.  In  October.  1919, 
the  French  were  given  occupation  of  the  country,  and 
the  line  was  turned  over  to  them,  but  at  the  time  Major 
Heslop  wrote  it  was  not  kno\vn  whether  the  French 
Government  would  provide  funds  to  carry  on  the  work. 


Qualities  of  Sand-Lime  Brick 

Sand-lime  brick,  according  to  Circular  109  of  the 
U.  S.  Bureau  of  Standards,  is  a  building  brick  made 
of  .sand  and  lime.  It  was  first  produced  in  the  United 
States  in  1901.  By  the  action  of  steam  under  pres- 
sure the  lime  is  caused  to  combine  with  some  of  the 
sand,  forming  a  hydrated  calcium  silicate.  This  mate- 
rial acts  as  a  bonding  agent  to  hold  the  rest  of  the 
sand  together.  Mcst  sand-lime  bricks  will  compare 
favorably  with  "first  common"  clay  bricks.  They  are 
characterized  by  their  straight  edges,  parallel  faces, 
and  nearly  white  color.  Their  continued  use  in  north- 
ern climates  has  established  their  durability  under 
weather  conditions,  but  sand-lime  brick  is  not  a  refrac- 
tory material.  The  industry-  maintains  a  national 
a.Hsociation  with  which  the  Bureau  co-operates  in  con- 
ducting research  work  on  the  subject.  Bureau  of 
Standards  Technologic  Paper  85  contains  detailed 
descriptions  of  the  method  of  manufacture  and  of  sev- 
eral factories.  A  good  sand-lime  brick  for  general 
purposes  should  have  an  absorption  of  not  over  20  per 
rent,  an  average  compressive  strength  of  not  less  than 
2,000  lb.  per  square  inch,  and  an  average  modulus  of 
rupture  of  not  less  thM"    ir.o  \>>    ("•■■  tnnMr-  inch. 
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Enlarged  Waterloo  Station,  London  and  Southwestern  Ry. 

Largest  Passenger  Station  in  England — Steam  Main  Line  and  Electric  Suburban  Trains — 
Steel  and  Glass  Trainshed  Roof — Station  Facilities 


WITH  THE  ENLARGEMENT  and  reconstruction  of 
the  Waterloo  Station  of  the  London  &  Southwest- 
ern Ry.  at  London  it  becomes  the  largest  passenger 
terminal  station  in  England.  With  the  improvements 
now  approaching  completion  it  will  have  twenty-one 
platform  tracks  for  a  daily  traffic  of  about  1,200  main- 
line and  suburban  trains.  Electric  operation  by  the 
third-rail  system  is  used  for  the  suburban  service,  which 
represents  about  80  per  cent  of  the  total  traffic  of 
the  station.  A  curved  layout  and  an  eight-track 
approach  are  notable  points  in  the  station  plan,  while 


PIG.   1.     PLATFORMS  AND  END  OP  TRAINSHED 

the  trainshed  roof  is  of  a  type  little  known  in  this 
country. 

The  Waterloo  Station,  with  only  three  platforms,  was 
built  originally  in  1848,  but  extensions  were  com- 
menced in  1860  and  were  followed  by  successive  en- 
largements and  alterations  to  meet  the  requirements 
of  increasing  traffic.  By  1900  these  piecemeal  changes 
had  resulted  in  such  an  awkward  arrangement  that  a 
project  was  started  for  the  comprehensive  improvement 
and  reconstruction  of  the  entire  station  as  a  unit. 
Preparation  of  the  plans  and  of  a  construction  program 
which  would  avoid  undue  interference  with  traffic  con- 
sumed some  time.  Progress  was  slow  under  the  difficult 
conditions  and  then  the  work  was  interrupted  by  the 
World  War.  But  it  is  now  expected  to  have  the  im- 
provements completed  by  the  end  of  1921.  A  general 
plan  of  the  station  is  shown  in  Fig.  3. 

With  the  purchase  of  nearly  ten  acres  of  land  for 
enlargements  the  railway  company  was  under  the  legal 
responsibility  of  providing  accommodation  for  residents 
and  institutions  displaced.  A  housing  project  for 
2,000  persons  has  been  carried  out,  and  new  churches 
and  schools  have  had  to  be  built  at  other  locations. 

Topographic  conditions  locate  the  main  entrance  at 
the  northwest  corner,  on  York  Road,  but  an  additional 
approach  has  now  been  made  from  Westminster  Bridge 
Road,  at  the  south  end.  The  station  floor  is  above  the 
street  level  and  is  carried  on  brick  arches.  But  since 
these  did  not  provide  sufficient  headroom  for  the  new 
driveway  it  was  necessary  to  replace  some  of  the  arches 
by  a  girder  framing  supported  on  columns  and  piers. 
In  some  cases  the  new  foundations  had  to  be  carried 
down  nearly  30  ft.  through  peat  and  gravel  to  the  fii'm 
London  clay.  The  ground  slopes  down  from  the  west 
side,  so  that  at  the  northeast  corner  a  bridge  extends 


from  the  enclosed  entrance  yard  to  a  neighboring  sta- 
tion on  the  Southeastern  &  Chatham  Ry.,  as  shown. 
Formerly  there  was  a  curved  junction  track  connecting 
the  two  railways.  It  was  rarely  used  but  served  for 
transferring  special  cars.  The  new  improvements  have 
necessitated  the  removal  of  this  track.  A  third  street 
approach  is  provided  at  the  northeast  corner  by  an  in- 
clined roadway  having  a  grade  of  4  per  cent. 

Track  Plan  and  Approach — In  general  the  track  lay- 
out is  fan  shaped,  with  most  of  the  tracks  on  curves 
ranging  from  660  ft.  radius  for  tracks  Nos.  12  and  13 
to  3,300  ft.  for  No.  2.  The  tracks  are  in  pairs,  be- 
tween high  platforms,  those  of  each  pair  being  spaced 
11  ft.  8i  in.  c.  to  c.  They  are  arranged  practically 
in  three  groups,  two  of  the  groups  being  separated  by 
a  line  of  offices  and  the  others  separated  by  a  broad 
platform  with  the  distinctively  English  feature  of  a 
carriageway  parallel  and  level  with  the  platform.  At 
the  end  of  this  platform  are  two  short  tracks  for  loading 
and  unloading  automobiles  and  carriages.  On  the  west 
side  of  the  station  is  ar  group  of  tracks  for  cars  and 
trains  held  in  reserve,  together  with  a  small  coaling 
station  and  a  turntable.  No  special  tracks  are  provided 
for  mail  cars. 

Third-rail  electric  suburban  trains  are  handled  mainly 
on  tracks  Nos.  1  to  4  and  16  to  21.  Electric  equipment 
is  applied  also  to  Nos.  6  and  7,  which  tracks  can  be 
used  either  for  suburban  or  main-line  traffic.  Track 
construction  is  of  the  British  type,  with  bull-headed 
I'ails  of  90  to  100  lb.  per  yard  carried  in  cast-iron 
chairs  on  wood  ties  in  stone  ballast.  As  the  station 
is  at  the  end  of  a  descending  grade,  each  track  is  fitted 
with  a  pair  of  hydraulic  buflfers  designed  to  stop  with- 
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out  injury  a  400-ton  train  moving  at  10  m.p.h.  These 
buflfers  are  used  extensively  at  English  railway  ter- 
minals. 

An  eight-track  approach  is  one  of  the  special  fea- 
tures from  an  operating  point  of  view,  as  with  such  a 
liberal  proportion  of  approach  tracks  to  station  tracks 
there  is  avoided  the  bottle-neck  condition  which  hampers 
or  throttles  movements  at  many  large  stations.  Five  of 
the  approach  tracks  are  for  main-line  service,  one  of 
these  being  a  relief  track  serving  inbound  and  outbound 
traffic  during  the  morning  and  evening  rush  hours  re- 
spectively. The  other  tracks  are  for  the  Windsor  divi- 
sion, two  being  for  through  and  local  outbound  trains 
and  the  third  for  all  inbound  trains.     Only  a  few  slip 
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FIG.   4.     TRAINSHED  OF  WATERLOO   STATION  ; 
LONDON  &  SOUTHWESTERN   RY. 


PIG.  5.     COVLRED  I'UllTION  OF  CAB  ENTRANCE 

switches  are  used,  although  the  tracks  are  thoroughly 
interconnected.  The  approach  is  a  long  masonry  viaduct 
with  arch  spans,  streets  being  crossed  by  steel  girder 
bridges. 

Platforms  and  Baggage  Handling — Platforms  having 
average  and  maximum  widths  of  25  and  40  ft.  extend 
between  the  pairs  of  tracks,  these  platforms  being 
level  with  the  floors  of  the  cars.  The  longest  platforms 
are  Nos.  11  and  13,  860  ft.  and  838  ft.  respectively,  the 
lengths  reducing  gradually  to  695  ft.  for  No.  1  and 
531  ft.  for  No.  21.  They  are  of  reinforced  concrete 
on  steel  framing,  with  asphalt  surface  and  4-in.  stone 
coping.  Asphalt  is  used  also  for  the  broad  concourse 
across  the  inner  ends  of  the  platforms.  Fig.  1  shows 
the  outer  ends  of  the  platforms,  with  signal  equipment 
and  the  glass  screen  across  the  end  of  the  trainshed. 

A  passenger  subway  across  the  m.ain  part  of  the  sta- 
tion has  stairways  to  the  platforms  and  gives  access 
also  to  stations  on  two  of  the  underground  rapid-transit 
"tube"  lines.  The  concourse  has  stairways  to  the  lower 
street  level  and  has  also  ramps  and  escalators  connect- 
ing with  the  underground  rapid-transit  stations. 

The  interior  longitudinal  driveway  mentioned  above 
enables  incoming  passengers  from  trains  on  two  tracks 
to  go  directly  to  cabs  or  carriages,  these  tracks  being 
used  principally  for  important  main-line  trains.  Access 
to  the  driveway  is  by  means  of  an  incline  from  a  sub- 
way at  the  street  level  at  the  south  end  of  the  station, 
all  vehicles  passing  out  through  an  archway  to  the 
yard  and  street  at  the  north  front  of  the  station.  Fig. 
2.  Cabs  land  outgoing  passengers  at  two  covered  por- 
tions of  the  station  yard,  one  in  front  of  the  baggage 
room  and  the  other  in  front  of  the  main  ticket  office, 
as  shown  in  Fig.  5. 

It  may  be  explained  that  railway  passengers  in  Eng- 
land usually  bring  their  trunks  and  heavy  baggage  with 
them,  the  baggage  being  transferred  to  and  from  the 
trains  by  hand  trucks.  For  the  parcel  traffic,  which 
corresponds  somewhat  to  our  express  business  but  is 
handled  by  the  railways,  there  is  a  large  room  under 
the  east  side  of  the  station,  with  a  subway  extending 
across  the  station  (under  the  passenger  subway)  and 
having  elevators  to  the  train  platforms. 

Station  Facilities  and  Headhouse — A  long  three-  and 
four-story  building  along  the  north  end  of  the  station 
forms  the  headhouse,  with  station  facilities  on  the  first 
floor,  along  the  outer  side  of  the  concourse.  In  the 
accommodation  for  passengers  there  is  marked  contrast 
with  American  practice.  From  the  plan.  Fig.  3,  it 
will  be  noted  especially  that  no  spacious  waiting  room 
or  main  hall  is  provided,  as  in  American  stations, 
but  that  there  are  two  groups  of  small  rooms  with 
separate  accommodation  for  first-class  and  third-class 
passengers.     The  reason   is  that  in   England  the  sta- 
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tion  serves  mainly  as  a  passage  to  and  from  the  trains, 
and  is  not  regarded  by  the  public  or  the  railway  officials 
as  a  general  meeting  and  resting  place.  In  this  respect 
English  stations  seem  uninviting  and  inhospitable  to 
American  travelers. 

A  handsome  stone  front  forms  the  street  side  of 
the  building,  the  interior  construction  being  of  steel 
and  brick.  At  the  northwest  corner  are  located  the 
general  offices  of  the  railway.  A  memorial  arch  in 
honor   of   the   railway   company's   employees    who    lost 


Roof  construction  for  the  trainshed,  Fig.  4  and  6,  is 
of  a  so-called  "ridge-and-furrow"  type  which  is  little 
known  in  this  country  but  is  used  extensively  in  Eng- 
land for  roofs  of  large  area.  Lines  of  parallel  chord 
trusses  of  80  to  130  ft.  spam  extend  across  the  station 
at  intervals  of  60  ft.  and  upon  these  rest  60-ft. 
triangular  trusses  15  ft.  high,  which  are  spaced  15  ft. 
c.  to  c.  Across  the  latter  trusses  are  laid  latticed  pur- 
lins, brackets  which  carry  plank  walks  or  gang- 
ways.    Advantages  claimed  for  this  type  of  roof  are 


:  Roof gMer 


[fheir  lives  in  the  World  War  is  erected  over  the  main 
entrance  and  exit  for  foot  passengers. 

Trainshed — A  steel-frame  roof  covered  mainly  with 
glass  forms  the  train.shed,  ample  provision  for  venti- 
lation being  made  in  the  roofing.  Columns  are  located 
on  the  platforms  in  the  main  part  of  the  building,  in- 
cluding tracks  1  to  16,  but  for  the  remainder  of  the 
west  side  of  the  station  the  columns  are  in  the  spaces 
between  the  tracks,  with  a  headroom  of  about  25  ft. 
above  the  rails.  In  the  former  part  there  is  a  clear 
headroom  of  .35  ft.  above  rail  level,  giving  about  22  ft. 
above  the  smokestacks  of  the  locomotives.  It  is  re- 
ported that  the  purpose  of  this  lofty  train.shed  is  to 
permit  of  a  pos.?ible  future  double-deck  construction. 


LO.NUITL'DIXAL  TRU.SS  KOR  TRAINSHED 


ample    light,    economical    structural    design    and    good 
facilities  for  cleaning  and  repair. 

The  triangular  truss  design,  with  its  key  and  bolt 
connections.  Fig.  6,  is  of  intere.st  to  structural  engi- 
neers in  this  country.  The  ends  of  the  tie  rod  are 
secured  to  the  connection  plates  by  grooved  gibs  and 
a  pair  of  taper  keys  or  cotters  driven  in  opposite  direc- 
tions. At  the  middle  is  a  turnlmckle  around  which  is 
a  clamp  bent  to  form  cars  for  the  attachment  of  the 
bolt  of  the  vertical  rod.  Each  strut  is  composed  of  a 
pair  of  flat  bars  with  spacing  sleeves  between  them 
and  rivets  through  the  sleeves,  the  upper  ends  of  the 
bars  being  riveted  to  the  top  chord  and  the  lower 
ends  having  a  pin  or  bolt  joint  with  the  rod  members. 
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Steel  is  used  for  the  top  chords,  struts  and  connection 
plates.  Rods  and  bolts  are  of  wrought  iron,  turned 
bolts  in  drilled  holes  being  used  for  the  connections. 
The  wind  bracing  between  the  trusses  consists  of  li-in. 
i-ods  with  l-in.  bolts. 

Rolled  plate  glass  constitutes  almost  the  entire  cover- 
ing, slate  on  plank  sheathing  being  used  only  for  the 
lowest  panel  of  each  ridge,  adjacent  to  the  cast-iron 
gutter  which  forms  the  bottom  of  the  "furrow."  The 
glazing  is  arranged  in  steps,  as  shown,  with  ventilator 
openings  between  them.  Notwithstanding  the  great 
area  of  roof,  there  is  said  to  be  little  trouble  from 
breakage  of  glass  due  to  expansion  or  vibi-ation  move- 
ment in  the  steel  framing.  A  glass  screen  closes  the 
end  of  the  trainshed  to  within  about  15  ft.  above  the 
rails,  Fig.  1. 

TRAFFIC  AT  WATERLOO  STATION  IN  24  HOURS,  192) 

Loaded        Empty 
Trains  Traint 

Main  line,  inbound ^^  ^^ 

Main  line,  outbound °5  Vc 

Suburban,  inbound j54  25 

Suburban,  outbound 452  2/ 

Total .M7  130 

Totalloadedandcmptytrain,- 1.1??  • 

Maximum  inbound  in  ru?h  hour.  9- 1 0  a.ni 40  .... 

Maximumoutboundinrushhour.  5-6p.m 41  1 

Per  cent  of  suburban  trains  (electric) 80 . 6  38 .  4 

Traffic  Conditions — Regular  traffic  of  this  station  for 
a  24-hour  period  averages  1,177  trains,  of  which  130 
are  empty.  In  addition  there  are  numerous  engine  and 
switching  movements.  A  signal  cabin  just  beyond  the 
station  extends  across  the  entire  width  of  the  tracks, 
and  beyond  this  again  is  a  signal  bridge  spanning  the 
tracks.  Signals  are  erected  also  at  the  ends  of  the 
platforms.  Fig.  1.  Suburban  trains  operated  by  elec- 
tricity constitute  over  80  per  cent  of  the  traffic.  These 
conditions  are  shown  by  the  accompanying  table. 

Engineers — The  general  scheme  of  reconstruction  was 
planned  under  the  direction  of  the  late  J.  W.  Jacomb- 
Hood,  chief  engineer.  It  is  being  carried  out  by  A.  W. 
Szlumper,  the  present  chief  engineer  of  the  London  & 
Southwestern  Ry.,  with  R.  D.  Hawes  as  assistant  engi- 
neer in  charge  of  construction. 


Relative  Merits  of  Hudson  River 
Bridge  and  Tunnels 

For  Freight  and  Passenger  Service  Between  New 
York  City  and  New  Jersey — Cost  Analysis 

CRITICISM  of  the  "automatic-electric"  system  pro- 
posed in  the  report  of  the  New  York,  New  Jersey 
Port  &  Harbor  Development  Commission,  as  its  ultimate 
solution  for  primary  distribution  and  collection  of  Man- 
hattan freight,  is  contained  in  a  statement  by  Gustav 
Lindenthal,  issued  Feb.  25,  1921,  comparing  this  system 
to  the  double-deck  freight  and  passenger  bridge  that 
Mr.  Lindenthal  has  proposed  be  built  across  the  Hudson 
River  connectinjg  New  York  City  with  New  Jersey.  Mr. 
Lindenthal's  proposal,  together  with  a  detailed  outline 
of  the  traffic  capacities  of  such  a  bridge,  were  presented 
at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  Dec.  9,  1920  (see  Engineering 
Netvs-Record,  Dec.  23,  1920,  p.  1246).  The  principal 
criticism  of  the  commission's  plan,  embodied  in  his 
current  statement,  is  that  it  fails  to  provide  for 
passenger  traffic  and  the  handling  of  heavy  bulk  mate- 
rials and  low-grade  tonnage  including  coal.  An  abstract 
of  Mr.  Lindenthal's  statement  follows: 


Following  the  report  of  the  commission  the  impression 
has  been  created  that  a  bridge  across  the  Hudson  River  in 
connection  with  a  marginal  elevated  railroad  on  the  west 
side  of  Manhattan  would  be  uneconomical.  In  a  comparative 
analysis  it  should  be  considered  that  the  commission's  plan 
provides  for  freight  only;  does  not  provide  for  coal  and 
other  bulk  freight;  it  is  of  local  benefit  to  lower  Manhattan 
only;  its  economy  is  not  inherent  in  the  type  of  construc- 
tion but  in  system  of  operation;  it  does  not  provide  rail 
connection  with  steamship  piers  on  Manhattan;  as  a  system 
it  is  untried  on  a- large  scale;  its  great  cost  is  not  justified 
by  probable  benefits.  On  the  other  hand,  the  bridge  plan 
would  be  cheaper  than  tunnel  operation  on  basis  of  similar 
service,  and  its  capacity  for  freight  would  be  much  greater 
than  the  automatic-electric  system.  It  would  provide  not 
only  for  bringing  heavy  and  bulk  freight  in  standard  cars 
into  New  York  City,  but  also  for  carrying  .300,000,000  sub- 
urban passengers  and  30,000,000  vehicles  across  the  river 
annually.  A  large  union  station  for  the  long  distance  trains 
of  all  railroads  from  both  states  centering  in  New  York 
would  also  be  provided. 

The  commission's  report  deals  only  with  freight  transpor- 
tation and  estimates  the  cost  of  the  first  half  of  the  under- 
ground automatic  electric  system  at  $201,190,0C0.  On  the 
same  basis  of  comparison  and  taking  the  commission's 
estimates,  so  far  as  they  are  applicable,  the  bridge  and 
marginal  elevated  railroad  plan  would  cost  only  $175,000,000, 
or  $26,000,000  less  than  the  tunnel  plan.  On  this  estimate 
the  portion  of  the  bridge  and  elevated  structure  which 
would  serve  the  automatic-electric  freight  operation  has 
been  liberally  estimated  at  $45,000,000.  The  problem  of 
passenger  transportation  cannot  be  solved  comprehensively 
and  economically  by  detaching  it  from  the  problem  of 
freight  transportation. 

The  automatic-electric  system  would  carry  principally 
food  and  general  merchandise,  which  must  be  transferred 
to  small  cars.  Coal,  heavy  stnictural  mateinal,  machinery 
and  similar  bulk  freight  would  mostly  have  to  be  trans- 
ported to  Manhattan  as  heretofore  by  expensive  lighterage 
or  car  floats  subject  to  delays  and  tie-ups  that  have  caused 
hardship.  The  bridge  plan  is  not  limited  to  any  kind  or 
portion  of  freight.  Particularly  it  can  handle  coal  promptly 
to  storage  bins  on  the  entire  length  of  Manhattan  Island. 
It  will  be  able  to  accommodate  the  transportation  of  all 
kinds  of  freight  at  the  rate  of  60,000,000  tons  per  annum, 
looking  to  the  future,  whereas  the  capacity  of  the  tunnel 
system  proposed  by  the  commission,  is  limited,  under  best 
assumptions,  to  15,000,000  tons  per  annum,  which  capacity 
may  be  reached  in  a  few  years.  The  bridge  plan  would 
also  provide  for  direct  carload  interchange  between  New 
Jersey  railroads  and  those  on  the  other  side  of  the  river. 
It  can  be  shown  that  not  only  a  part  but  all  freight  (if 
necessary,  also  coal  and  other  bulk  freight)  can  be  trans- 
ported in  motor  trucks  from  the  proposed  large  railroad 
receiving  and  classification  yard  in  the  Jersey  Meadows 
over  the  bridge  to  any  part  of  Manhattan  for  store  delivery 
from  the  Battery  to  Spuyten  Duyvil,  or  across  the  East 
River  bridges  (or  vice  versa),  and  with  oiily  two  handlings 
(one  for  loading,  another  for  unloading),  cheaper  and 
speedier  than  through  the  proposed  tunnel  system,  which 
has  a  limit  of  50,000  tons  per  day,  as  indicated  in  the 
report.  As  against  this  the  roadway  alone  over  the  bridge 
with  fourteen  lanes  of  vehicle  travel  will  have  a  capacity 
of  10,000  tons  per  hour  without  interfering  with  fast 
vehicles  for  passenger  traffic.  All  this  makes  possible  a 
volume  and  elasticity  of  operation  absent  in  the  proposed 
tunnel  system. 

For  a  Standard  Form  of  Contract 

Following  the  suggestion  made  before  the  American 
Water  Works  Association  last  year  by  G.  W.  Buchholz 
of  the  General  Contractors'  Association,  the  American 
Water  Works  Association  has  appointed  a  committee  to 
co-operate  with  the  General  Contractors'  Association  in 
an  attempt  to  draw  up  a  standard  form  of  engineering 
contract.  The  chairman  of  the  Water  Works  Associa- 
tion committee  is  J.  Waldo  Smith,  of  New  York 
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A  Review  of  Column  Formulas  for  Bridge  Design 

An  Argument  for  Returning  to  the  Rankine  Formula — Plotted  Tests  to  Failure  Establish  Its  Correctness 
— ^Other  Formulas  Wasteful  Because  Approximate 


By  an  Engineer  of  Bridges 


SOME  tests  on  small-sized  wooden  compression  mem- 
bers recently  published  by  the  Bureau  of  Standards 
give  a  new  illustration  of  a  fact  that  has  been  demon- 
strated time  and  again  in  the  past,  namely,  that  the 
strength  of  struts  is  correctly  portrayed  by  a  formula 
of  the  Rankine  type.  In  spite  of  modern  preferences 
for  other  formulas,  in  the  design  of  steel  columns  par- 
ticularly, every  series  of  tests  forcibly  directs  our  atten- 
tion to  the  older  formula.  If  this  gives  truer  propor- 
tioning of  compression  members  than,  for  instance,  the 
straight-line  formula,  it  seems  an  inescapable  conclu- 
sion that  the  latter  will  produce  sometimes  weaker  col- 
umns and  sometimes  less  efficient  columns — wasteful  of 
metal — and  therefore  must  result  in  unscientific  design- 
ing. Would  it  not  be  wiser  to 
return  to  the  use  of  the  Ran- 
kine formula? 

Doubtless  the  method  by 
which  Professor  Rankine  de- 
rived his  formula  is  known 
to  all  structural  engineers; 
it  will  not  be  restated  here. 
Tests  to  verify  a  column 
formula  may  be  made  either 
with     round      (theoretically 
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FIG.   1.     CAST-IRON  COLUMNS,  ROUND   END  AND 

FLAT  END 

(Tests  by  Tetmajer  and  Hodgklnaon) 

hinged)  ends  or  flat  (fixed)  ends,  since  the  two  condi- 
tions bear  a  definite  mathematical  relation  to  each  other. 
The  point.s  of  inflection  of  the  bent  column  with  fixed 
ends  are  (in  strict  theory)  at  the  quarter  points  of  the 
column,  and  therefore  the  middle  half  length  will  form 
in  effect  a  column  whose  ends  are  of  a  freedom  com- 
parable to  that  at  a  hinged  end.  Then  the  constant  in 
the  formula  mu.st  be  four  times  as  large  for  hinged  ends 
as  for  fixed  ends;  .since  its  value  for  fixed  ends 
in  tests  of  wrought-iron  columns  has  been  found  to  be 
1/36.000  its  hinged-end  value  i.s  1/9,000.  The  same 
values  apply  to  steel,  as  its  modulus  of  elasticity  is  the 
ame.    Thu."  we  have  the  following  formulas': 


P  = 


for  fixed  ends 
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—  for  hinged  ends 


9,000  r= 


i 

^ 

o  Average  of  fests 

N, 

\ 

~~p  = 

$20, 

'      >I 

■  <  MaxirT7um 

^•■^        t 

L.      . 

^X 

Spruce  Sirufs 

(>v                    1 

^■^iv  i 

'''^iH*^  ■ 

'^K^ 

— T~^ 

— J 

.. 

Experiments  by  Tetmajer,  Hodgkinson  and  others  on 
cast-iron  specimen  columns,  summarized  in  the  two  plots 
in  Fig.  1,  supplied  remarkable  confirmation  of  this 
formula.     Half  a  century  later   the   recent   Bureau   of 
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FIG.    2.      SQUARE-END  SPRUCE  STRUTS    (BUREAU 
OF  STANDARDS) 

Standards  test  on  spruce  struts  for  airplane  work.  Fig. 
2,  give  equally  gratifying  confirmation.  Clearly, 
Rankine  with  his  theory  outlined  the  true  law  of  flexural 
failure  of  columns.  It  is  to  be  expected  that  full-sized 
tests,  involving  the  effect  of  imperfections  of  manufac- 
ture and  variation  of  material,  will  give  less  uniform 
results,  but  this  should  not  disturb  our  conception  of  the 
fundamental  law  of  column  failure. 

Later  the  straight-line  formula  for  column  strength 
was  proposed,  and  in  bridge  design  the  formula 
16,000  —  70  l/r  came  into  use,  as  approximating  the 
Rankine  hinged-end  formula  in  its  results  (the  formula 
for  fixed  ends  had  by  this  time  fallen  into  disu.se,  on  the 
view  that  all  bridge  compression  members  are  in  a  state 
of  flexure  requiring  the  u.^e  of  the  hinged-end  formula). 
It  developed  that  the  straight-line  formula  allowed 
higher  stresses  to  be  used  in  the  usual  range  of  column 
length,  or  for  values  of  llr  between  50  and  180;  on 
the  other  hand,  for  higher  values  than  180  it  would 
produce  very  much  heavier  columns.  The  writer  has 
always  believed  that  it  is  this  fact  which  led  to  the 
limitation  of  column  length  in  specifications.  The 
general  claim  is  that  "longer  columns  would  be  unsafe," 
yet  it  will  be  seen  on  comparing  the  straight-line 
formula  with  test  results  or  with  the  Rankine  formula 
that  under  the  former  long  columns  are  iiltra^safr.  It 
is  also  worth  notice  that  for  lengths  over  280  the 
straight-line  formula  allows  no  stress  whatever;  in 
other  words,  it  makes  such  columns  impossible  regard- 
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less  of  arbitrary  length  limitations,  although  we  know 
that  such  columns  do  have  some  strength,  however  small. 

What  do  tests  on  full-sized  columns  show?  As 
already  remarked,  the  unavoidable  variations  in  material 
and  manufacture  would  be  expected  to  produce  less  con- 
sistent results.  Yet  all  full-sized  tests  uphold  the 
Rankine  formula,  as  will  be  seen. 

Fig.  3  shows  tests  of  5-in.  steel  tubing  at  Watertown 
Arsenal  in  1908.  Both  flat  and  clamped  ends  are 
included;  evidei^tly  there  is  no  practical  diff'erence 
between  the  two.  Comparing  the  plotted  points  with 
the  Rankine  formula  curve  also  drawn,  it  is  seen  that 
the  longer  columns  made  a  slightly  better  showing  than 
those  of  shorter  lengths,  which  again  throws  doubt  on 
any  arbitrary  limitation  of  column  length.  Even  though 
compression    members    in    actual    bridges    are    usually 


did  not  act  as  hinges  but  fixed  the  ends;  compare  Fig.  7. 
The  constant  1/36000  applies  to  all  the  tests  just 
referred  to.  Other  data  of  the  same  kind  are  given  by 
test  of  Phoenix  and  Z-bar  sections.  Fig.  8. 

We  now  come  to  the  tests  made  under  direction  of 
the  committee  on  steel  columns  of  the  American  Society 
of  Civil  Engineers,  probably  the  most  complete  and 
systematic  of  any  yet  made.  While  the  subject  is  not 
directly  to  the  point  here  the  writer  cannot  refrain 
from  mentioning  the  clear-cut  demonstration  furnished 
by  these  tests  that  heavy  material,  which  has  received 
less  work  in  rolling  in  the  mill  and  is  therefore  softer, 
is  quite  apt  to  weaken  a  column;  no  one  who  has  to  do 
with  design  of  structures  should  fail  to  keep  this 
demonstration  carefully  in  mind. 

The  A.  S.  C.  E.  tests  have  been  plotted  in  the  left-hand 

J6 
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FIG.  3.     TESTS  OF  5-INCH  STEEL  TUBES 

(Flat  and  clamped  ends  shown  to  be  equivalent.     Tests  made 

at  Watertown  Aresenal,  1908) 

FIG.    4.      BUILT  Vi^ROUGHT-IRON   COLUMNS. 
(Single  and   double  channel,  box   and  I-sections. 
Arsenal,  1881-84) 


PIN    ENDS 
Watertown 


short  we  should  nevertheless  recognize  the  existing 
strength  of  long  columns  and  should  not  condemn 
structures  in  which  such  long  columns  are  found.  In 
one  steel  trestle,  for  example,  there  is  a  long  column, 
too  long  to  fit  the  straight-line  formula,  which  was 
trussed  by  light  rods  after  the  structure  had  been  in 
existence  some  time  to  give  it  an  appearance  of 
strength;  the  trussing  is  of  little  value  in  making  the 
column  stronger,  and  in  place  of  giving  the  structure  an 
appearance  of  strength  it  really  serves  to  call  attention 
to  the  column  and  make  it  appear  weak.  The  column 
is  of  ample  strength  for  its  purpose,  and  should  be  cred- 
ited with  its  actual  capacity. 

Further  evidence  that  long  columns  have  a  very 
definite  strength  is  furnished  by  tests  on  iron  compres- 
sion members  of  various  sections  made  at  Watertown 
between  1881  and  1884,  as  plotted  in  Fig.  4;  and  in  the 
tests  of  Christie,  Bouscaren  and  others  plotted  in  Fig.  5. 
The  behavior  of  steel  is  cjuite  the  same,  as  shown  by 
some  Watertown  tests  of  1909,  recorded  in  Fig.  6. 
While  the  latter  tests  were  made  with  pin  ends,  there  is 
every  evidence  in  the  results  that  the  pins,  under  load, 
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FIG.  0.     BUILT  AND  ROLLED  WROUGHT-IRON  COLUMNS, 
ROUND  ENDS 
(Tests  by  Hodgkinson.  Tetmajer,  Bouscaren  and  Christie) 

part  of  Fig.  9  to  represent  fixed-end  conditions.  To 
record  them  on  a  hinged-end  basis  the  value  of  half 
the  test  length  has  been  used  for  plotting  in  the  right- 
hand  part  of  the  diagram,  in  which  the  confirmation  of 
the  Rankine  formula  is  more  clearly  evident. 

All  the  preceding  data,  in  the  writer's  opinion, 
establish  the  Rankine  column  foiTnula  as  representing 
truly  the  strength  of  iron  and  steel  compression 
members,  and  as  the  formula  which  should  be  used  in 
bridge  design.  It  remains  to  consider  the  question  of 
fixed  versus  hinged  ends. 

In  the  early  days  of  modern  designing  it  was 
customary  to  use  both  the  fixed-end  and  the  hinged-end 
formula,  according  to  what  was  considered  to  be  the  end 
condition  of  the  particular  column;  in  fact,  formulas 
applying  to  a  column  with  one  fixed  and  one  hinged  end 
were  sometimes  used  for  a  member  which  the  designer 
believed  to  be  in  a  corresponding  physical  condition. 
However,  when  the  danger  of  secondary  stresses  arising 
from  the  distortion  of  a  structure  came  to  be  more 
clearly  i-ecognized  the  fixed-end  formula  lost  favor;  it 
was  concluded  that  these  secondary  stresses  would  be 
better  allowed  for  if  columns  were  proportioned  by  the 
hinged-end  formula. 
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FIGS.  6  ANU  (.  STEEL,  COLUMN'S,  PIN  AND  FLAT  ENDS 
(Built  and  roll<^d  I-sections,  channels  and  tubes.  Waterto^ii 
Arsenal,  1909.    No  difference  between  pin-end  and  flat-end  testg) 

Free  ends  of  columns  do  not  exist  in  structures,  how- 
ever. It  seems  that  more  attention  is  being  given  to 
this  fact  in  recent  years  than  to  the  undeniable  exist- 
ence of  secondary  stresses  affecting  columns.  At  any 
rate  the  conservative  practice  of  using  the  hinged-end 
formula  is  being  abandoned,  it  would  appear,  for 
numerous  proposals  are  being  made  that  tend  toward 
producing  lighter  columns.  Undoubtedly  there  is  a 
desire  at  present  to  reduce  the  co.st  of  construction,  but 
'j  it  would  be  an  engineering  mistake  to  reason  on  the 
assumption  that  a  column  formula  that  will  sanction  the 
lightest  columns  will  be  the  quickest  to  find  acceptance. 

The  straight-line  formula,  already  light  as  compared 
with  the  Rankine  formula,  was  made  still  lighter  by  the 
A.  S.  C.  E.  column  committee,  which  proposed  a  uniform 
column  load  of  12,000  lb.  per  sq.in.  up  to  a  length  of  80, 
thence  reducing  at  the  rate  of  100  \/r.  Quickly  follow- 
ing this  proposal  came  that  of  the  American  Railway 
Engineering  Association,  1.5,000  —  50  \Jr,  with  a  maxi- 
mum of  12,500,  and  this  may  be  succeeded  by  a  still 
lighter  one,  15,000  —  40  l/r.  Then  for  the  sake  of 
novelty,  perhaps,  the  formula  12,500  —  i  V/r'  was 
introduced;  and  this  has  again  been  outdone,  and 
again  lighter  columns  authorized,  by  the  formula 
I!?, 000  —  1  V/r'.    The  whole  crop  of  formulas  is  em- 
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pirical  and  arbitrary.     Apparently  the   race  is  to  the 
swift.     Whither  are  we  drifting? 

As  a  conservative  and  well  digested  hinged-end 
formula,  probably  that  in  use  by  one  of  our  large  rail- 
road systems  is  adapted  to  the  requirements  of  practice 
more  nearly  than  any  yet  proposed.  This,  with  16,000 
as  a  basal  unit  stress,  becomes 
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TESTS  OF  1-COLUiINS  FOR  A.   S.  C.  E.   CoAl.MITTEE 

A  plot  of  this  formula  together  with  a  number  of  others 
is  given  in  Fig.  10,  and  a  condensed  list  of  allowable 
stresses  follows  here: 


WORKING  STRESSES  FOR  COLUMNS 

(In  thousand-pound  units) 

16 

Formula  .'  = 

a 

1  3,500  rS 

P 

P 

l/r 

P 

40 

14  3 

86 

10  3 

135 

42 

14  1 

88 

10  2 

140 

44 

14  0 

90 

10  0 

145 

4b 

13  8 

92 

150 

48 

13  7 

94 

155 

50 

13  5 

96 

160 

52 

13  3 

98 

165 

54 

13  2 

100 

170 

56 

13  0 

102 

175 

58 

12  8 

104 

180 

60 

12  6 

106 

185 

62 

12  4 

108 

190 

64 

12  3 

110 

195 

66 

12   1 

112 

200 

68 

II   9 

114 

205 

70 

II   7 

116 

210 

72 

II    6 

118 

215 

74 

II   4 

120 

220 

76 

II   2 

122 

225 

78 

no 

124 

230 

80 

ID  9 

126 

235 

82 

10.7 

128 

240 

3  0 

84 

10.5 

130 

245 

2.9 
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Lenqlh-Rotio   -^ 
FK5.   10.     VARlOtr.S  COLUMN    FOR.MULAS 

It  .should  be  remembered  that  in  the  ca.se  of  short 
columns  the  allowable  stress  is  limited  by  the  details  of 
design.  These  details  .should  be  proportioned,  of  course, 
with  regard  for  their  ratio  of  length  to  thickne.'is.  In 
good  engineering  practice  the  ratio  l/d^=  12  has  u.sually 
conliolled  the  detailing,  and,  as  this  corresponds  to 
/  'r  ^^  40,  the  tabular  stress  for  this  ratio  is  the  highest 
allowable  loading  on  any  column.  The  column  stres." 
therefore  is  not  subject  to  whimsical  variations. 
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Subsidence  of  Earth  Fills  as  a  Factor  in  Valuation 

Railway  Investigations  Indicate  Both  Firm  and  Soft   Ground   Settle   Appreciably    Under   Embankments 

and  Thus  Increase  Earthwork  Quantities 


SUBSIDENCE  of  the  ground  under  railway  embank- 
ments, due  to  the  load  placed  upon  it,  as  an  impor- 
tant and  almost  universal  factor  affecting  the  quantity 
of  material  required  both  for  construction  and  main- 
tenance of  the  embankments  is  shown  convincingly  by 
extended  investigations  which  have  been  made  during 
the  past  few  years  by  a  number  of  railways  in  connec- 
tion with  their  valuation  work.  These  investigations 
have  been  reported  to  the  Engineering  Committee  of 
the  Railroad  Presidents'  Conference  Committee  on  fed- 
eral valuation,  but  heretofore  have  not  been  published. 
Graphic  illustrations  of  conditions  discovered  are  af- 
forded by  the  accompanying  diagrams  selected  from  the 
reports.  The  subject  is  considered  as  entirely  separate 
from  the  question  of  shrinkage  dealt  with  in  another 
report  of  the  Presidents'  Conference  Committee  (see 
Engineermg  News-Record,  Aug.  26,  1920,  p.  418).  An 
abstract  of  the  subsidence  investigations  as  reported  to 
the  carriers'  engineering  committee  follows: 

Subsidence  of  swampy  ground  and  resultant  loss  of  fill 
is  a  common  experience  and  needs  no  proof.  Abnormal 
conditions  of  subsidence  and  loss  at  sink  holes  are  also 
well  known.  But  the  point  of  the  matter  is  that  these 
and  other  investigations  indicate  subsidence  as  prac- 
tically universal  in  both  firm  and  soft  ground  under 
railway  embankments,  and  consequently  are  an  import- 
ant factor  in  estimating  earthwork  quantities.  If  this  is 
not  fully  recognized  in  valuation  work  the  railways  will 
not  receive  proper  credit  for  actual  cost  of  the  existing 
works. 

Subsidence  and  Shrinkage 

It  is  evident  that  subsidence  must  result  in  increas- 
ing the  amount  of  fill  material  beyond  that  estimated 
for  a  fill  of  given  height  above  the  original  surface  of 
the  ground.  The  extent  of  subsidence  varies  with  the 
character  of  the  soil  and  subsoil  but  is  appreciable  even 
on  apparently  firm  ground,  while  in  soft  ground  the 
volume  of  fill  beneath  the  original  surface  may  equal 
that  above  it,  thus  practically  doubling  the  quantity  of 
the  original  estimate.  Part  of  this  excess  may  be  ap- 
plied as  the  fill  is  built,  the  original  borrow  pits  or  other 
source  of  material  sometimes  proving  insufficient  to 
meet  requirements.  The  application  of  the  remainder 
of  the  excess  may  be  spread  over  a  term  of  years,  as 
subsidence  continues  and  additional  material  is  added 
from  time  to  time  to  bring  the  surface  of  the  fill  up  to 
grade. 

Subsidence  ars  an  important  factor  in  the  problem  of 
earthwork  shrinkage  was  discussed  in  an  article  on 
"Shrinkage  of  Loosely  Filled  Earthwork  in  Embank- 
ments" in  Engineering  News-Record.  June  24,  1920, 
p.  1256.  It  was  shown  also  that  the  matter  has  a  wider 
bearing  than  its  relation  to  shrinkage,  reference  being 
made  to  a  report  of  the  American  Railway  Engineering 
Association  which  stated  that  investigations  on  several 
hundred  miles  of  line  indicated  that  subsidence  exists 
under  practically  all  embankments  and  should  be  con- 
sidered when  revaluation  surveys  are  being  made. 

As  to  the  importance  of  subsidence  in  relation  to 
■  valuation,    it   will    be   seen    that    this    behavior   of    the 


ground  has  caused  railways  to  place  and  pay  for  a  much 
greater  quantity  of  fill  material  than  that  required  above 
the  normal  or  original  level  of  the  ground.  For  in- 
stance the  report  of  one  Eastern  carrier  shows  that 
investigation  on  85  miles  of  fill  developed  7,287,675 
cu.yd.  of  excess  material  due  to  subsidence.  Allowing 
10  per  cent  for  shrinkage  in  the  distribution  of  grading 
this  would  represent  approximately  8,016,443  cu.yd.  of 
material  excavated  and  paid  for.  Common  excavation 
on  this  road  may  be  estimated  as  worth  in  ledger  value, 
say  35c.  or  more  per  cu.yd.,  so  that  the  excess  discovered 
represents  a  cut  of  at  least  $2,805,755.  According  to 
the  report  the  cost  of  the  tests  which  disclosed  this 
material  was  only  0.215c.  per  cubic  yard,  or  in  other 
words  $1  of  ledger  value  was  produced  at  a  cost  of 
0.6140. 

On  another  Eastern  carrier  borings  in  one  fill  across 
a  swamp  developed  the  existence  of  250,000  cu.yd.  of 
filling  material  below  the  normal  ground  line;  similar 
work  elsewhere  disclosed  about  700,000  cu.yd.  of  excess 
or  subsurface  material,  the  cost  of  exploration  being 
only  0.3c.  per  cubic  yard.  In  38  tests  on  one  road  the 
depth  of  subsidence  of  fills  3i  to  10  ft.  high  on  soft  and 
stiff  mud  was  from  1.2  to  8.5  ft.  The  aggregate 
original  depth  below  base  of  rail  for  the  fills  at  the 
points  tested  was  220.8  ft.,  but  the  total  subsidence  was 
164.7  ft.  as  determined  by  wash  borings  and  170.5  ft. 
by  sounding  with  an  iron  rod.  In  other  words,  the 
depth  of  fill  below  base  of  rail  was  increased  approxi- 
mately 75  per  cent. 

Subsidence  at  points  where  there  was  no  fill,  the 
ballast  being  laid  directly  upon  the  soil,  was  discovered 
by  borings  on  double  track  and  four-track  sections  of 
another  carrier.  Where  the  soil  was  0.8  ft.  of  loam 
over  yellow  clay  both  loam  and  clay  had  settled  to  form 
a  depression  or  channel.  In  the  yellow  clay  the  area 
above  the  original  surface  was  67.50  sq.ft.,  while  the 
area  below  that  surface  was  67.0  sq.ft.  In  red  clay  and 
loose  shale  the  areas  above  and  below  the  original 
ground  line  were  65  and  31  sq.ft.  respectively.  Tests 
of  fills  on  mud,  peat  and  marshy  ground  on  another 
carrier  showed  that  the  subsidence  or  material  below  the 
original  ground  line  was  from  79  to  432  per  cent  of  the 
material  above  that  line. 

SirasiDENCE  Practically  Universal 

Subsidence  was  also  found  at  unexpected  points  on 
many  lines.  In  the  case  of  two  lines  investigations 
were  made  where  in  general  a  shallow  sandy  loam  is 
underlaid  with  gravel  and  clay  subsoil  and  without  tests 
it  would  not  appear  that  there  was  any  subsidence. 
The  tests  showed,  however,  that  it  had  occurred  on 
almost  the  entire  length  of  both  lines,  the  maximum 
depth  being  3  ft.  with  an  average  of  0.5  ft.  for  one  line 
and  0.9  ft.  for  the  other.  The  height  of  fills  did  not 
exceed  12  ft.  On  103  miles  of  -fill  the  tests  disclosed 
409,246  cu.yd.  of  subsidence  material. 

A  strong  statement  in  regard  to  jubsidence  as  a 
common  or  almost  universal  occurrence  is  made  in  the 
report  of  one  investigation  as  follows: 

"Recent  investigation  of  embankments  has  developed 
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subsidence  quantities  of  sufficient  extent  on  lines  where 
there  was  no  reason  to  expect  that  subsidence  would  be 
found  to  warrant  the  suggestion  that  there  should  be 
made  arbitrary  allowances  for  subsidence  per  mile  of 
all  embankment,  dependent  on  limited  tests  over  similar 
areas." 

The  investigation  here  mentioned  was  niade  on  two 
valuation  sections,  selected  at  random,  aggregating 
218.2  miles  of  road  with  150.5  miles  of  embankment. 
Excluding  1.9  miles  not  investigated  and  0.4  mile  of 
known  sinkhole,  there  were  148.2  miles  of  embankment 
on  apparently  firm  ground,  but  subsidence  of  such 
ground  had  occurred  under  49.8  miles,  or  33.6  per  cent  of 
the  total  148.2  miles.  The  total  subsidence  found  was 
equal  to  10.7  per  cent  of  the  quantities  of  all  embank- 
ment investigated,  as  determined  from  the  cross-sections 
taken  by  the  Interstate  Commerce  Commission,  and  23.9 
per  cent  of  all  embankment  quantities  under  which  sub- 
sidence was  found.  The  average  cost  of  investigation  was 
only  0.46c.  per  cubic  yard  of  subsidence  discovered.  In 
general  the  top   soil   was  loam  on   a  clay  subsoil. 

Failure  to  discover  subsidence  by  tests  at  certain 
points  is  reported  by  one  Eastern  and  one  Western 
carrier.  In  the  former  case  isolated  tests  in  two  states 
were  made  at  three  gravel  fills  2  to  4  ft.  high  and  one 
20  ft.  high,  all  on  clay  soil.  Trenches  were  cut  in  the 
fills  and  the  report  states  that  the  original  surface  was 
readily  distinguishable.  In  conducting  the  valuation 
work  tests  with  iron  bars  were  made  wherever  there 
was  any  question  as  to  subsidence.  A  summary  of  the 
results  is  given  in  the  table. 

On  one  Western  carrier  no  subsidence  was  found  on 
lines  except  that  through  the  lagoons  in  the  north- 
west where  the  subsidence  varied  from  40  to  87  per 
cent  of  the  embankment  material.  A  curious  condition 
was  found  on  this  road,  however,  in  the  raising  of 
ground  level  along  the  fills,  thus  apparently  reducing 
the  height  and  volume  of  the  fill.  On  one  stretch  of 
200  miles  the  measured  quantities  above  the  present 
ground  line  were  22  per  cent  less  than  the  record  quan- 
tities. 

In  another  case  material  from  a  30-ft.  embankment 
sloughed  off"  and  raised  the  adjacent  ground  so  as 
to  cover  up  22  per  cent  of  the  quantity  placed  in  the  fill. 
The  slight  subsidence  directly  under  the  bank  evidently 
squeezed  out  material  on  either  side,  thus  raising  what 
still  appeared  to  be  the  normal  ground  surface.  In  the 
case  of  other  roads,  however,  the  settlement  is  confined 
mainly  to  the  space  directly  under  the  base  of  the  fill. 

Special  conditions  met  with  in  building  embankments 
have  been  mentioned  above.  However,  another  striking 
example  is  reported  in  the  building  of  an  important 
cutoff  line  in  the  East.  The  trouble  here  however,  was 
something  more  than  subsidence.  The  old  line  was  on 
a  bench  cut  in  the  mountain  slope  on  the  east  side  of 
and  15  to  20  ft.  above  a  swamp  at  the  head  of  a  creek, 
but  the  new  location  was  on  a  fill  40  ft.  nearer  the 
swamp  and  6  ft.  above  it.  The  swamp  is  4,700  ft.  long 
and  300  to  400  ft.  wide,  with  black  muck  soil  covered 
with  trees  and  brush,  this  growth  and  the  rocky  slopes 
indicating  no  great  depth  of  muck.  The  embankment 
was  estimated  at  30,000  cu.yd.  above  the  surface,  but 
this  was  increased  to  90,000  cu.yd.  to  allow  for  subsi- 
dence. 

Filling  was  commenced  in  June,  but  at  the  end  of 
two  months  all  material  had  disappeared,  the  surface 
.of  the  swamp  rising  in  some  places  6  ft.  above  the 


subgrade  level.  A  new  location  was  then  adopted, 
excavating  the  old  roadbed  for  two  tracks  and  placing 
the  other  tracks  on  a  fill  alongside  the  swamp.  Frequent 
slides  occurred  without  warning  and  sometimes  the  bank 
and  construction  track  would  disappear  during  the 
night.  Six  sink  holes  were  encountered,  requiring  from 
7,128  to  101,172  cu.yd.  each  or  a  total  of  216,820  cu.yd. 
At  the  largest  hole,  86,000  cu.yd.  were  dumped  in  the 
length  of  the  contractor's  train  before  the  fill  began  to 
show  above  the  -surface.  Dumping  caused  the  surface  of 
the  swamp  to  rise  and  fall  in  waves  for  a  distance  of 
200  ft.,  indicating  that  probably  the  40  ft.  of  muck  was 
floating  on  an  underground  lake. 

SUBSIDENCE  IN  148  MILES  OF  EMB.4.NKMENTS  ON  FIRM 
GROUND  OF  AN  EASTERN  CARRIER 

Per  Cent  Increase 

. Volume  of  Fill .  of  Fill  Due  to 

(I.  C  C.  Quantities)  Subsidence 

Ave.  Height  Total  Where  Of        Of  Quantity 

of  Fill  to  Investi-  Subsidence     Subsidence      Quantity     Where 

Subgrade,  gated,  Wa3  Found,    Quantity.       Investi-   Subsidence 

Ft.  Cu.Vd.  Cu.Yd.  Cu.Yd.  gated    Was    Found 

Up  to  10ft.  3,766,303  1,422.510         409,740  10  9  28  8 

10  to  20  ft  2,302,754  1,155,805  239,128  10.4  20  7 

20  ft.  and  over         672.320  443.096  74,666  1 1. 1  16.9 

Total 6,741,377  3,021,411  723,534  10  7  23  9 

A  two-track  fill  was  completed  in  September  of  the 
following  year,  with  356,467  cu.yd.,  but  in  the  next  year 
a  300-ft.  length  disappeared  and  had  to  be  made  good 
with  an  additional  54,360  cu.yd.  of  material,  while  a 
year  later  it  was  necessary  to  drive  piles  and  place 
stringers  for  140  ft.  To  cany  the  embankment  along 
the  side  of  this  swamp  required  the  placing  of  497,834 
cu.yd.,  instead  of  the  90,000  cu.yd.  provided  at  first  as  a 
liberal  estimate. 


Don't  Write  It— Say  It 

•«in\ON'T  write  it — say  it"  is  the  advice  the  recent 
J_y  engineering  publicity  conference  of  the  American 
Association  of  Engineers  got  from  Alexander  Black, 
editor  of  the  Newspaper  Feature  Serviced  New  York 
City.    Further  he  stated : 

The  whole  trend  of  good  writing  is  toward  colloquial  sim- 
plicity. As  ranting  has  disappeared  from  the  stage,  fine 
phrases  are  disappearing  from  good  writing.  Some  people 
not  only  sound  written — they  sound  as  though  they  were 
singing  it.  In  speech  they  will  tell  you  where  they  live. 
In  writing  they  don't  live — they  reside.  They  don't  begin, 
they  commence.  They  never  "had  a  talk."  They  "held  a 
conversation."  In  other  words,  they  "take  their  pen  in 
hand"  and  the  reader  gets  the  ink  on  him.  The  average 
person  doesn't  write  a  personal  letter  as  if  he  were  saying 
something  to  a  friend.  He  writes  a  letter,  and  it  sounds 
like  a  letter.  Some  men  make  even  an  after-dinner  speech 
the  same  way.     They  don't  talk.     They  speech. 

My  experience  with  writers  on  science,  on  practical 
things,  is  not  so  much  that  they  are  too  complicated  as  to 
their  subjects  as  that  they  are  too  complicated  as  to  their 
English.  Simply  imagine  yourself  saying  it  to  the  police- 
man and  you  will  be  able  to  keep  your  feet  on  the  earth. 
If  I  can  read  a  thing  aloud  and  it  doesn't  sound  written, 
I  know  I  am  on  my  way.  In  the  average  case  quick  writing 
will  sound  more  written  than  writing  that  has  been  worked 
down  to  clean  terms.  It  isn't  a  matter  of  long  words  or 
•short  words.  Some  long  words  are  very  common — commoner 
than  they  ought  to  be.  Some  beautiful  short  words  are 
quite  unfamiliar.  In  speaking  to  the  big  audience,  words 
it  will  accept,  used  in  a  way  it  will  accept,  are  the  great 
consideration.  The  right  word  is^developed  by  a  feeling 
for  saying  it.  To  get  this  feeling  oiie  must  practice  saying 
it.  There  are  many  mistaken  theories  as  to  what  "the 
public"  will  not  understand.  Most  of  the  disappointments 
come  not  from  failure  to  understand,  but  because  the  pub- 
lic's natural  human  interests  have  not  been  sufficiently  con- 
sidered and  successfully  reached. 
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Methods  of  Investigating  Subsidence 
Under  Railway  Fills 

WASH  and  auger  borings,  core  drills,  sounding 
rods,  test  pits  and  trenches  are  included  in  the 
methods  emploj^ed  by  the  railways  for  investigating 
subsidence  of  original  ground  surface  beneath  embank- 
ments, the  investigations  being  carried  out  extensively 
in  connection  with  railway  valuation,  as  described  in 
the  preceding  article.  The  following  particulars  as  to 
apparatus,  methods  and  costs  have  been  compiled  from 
a  number  of  reports  submitted  by  individual  railways 
to  the  Railroad  Presidents'  Conference  Committee  on 
fedei'al  valuation. 

Wash  Borings 

On  the  Boston  &  Maine  R.R.  and  the  Boston  &  Albany 
R.R.  test  borings  were  made  by  a  contractor  who  had 
the  necessary  equipment,  which  he  used  in  tests  on 
foundation  work.  The  apparatus  consisted  of  a  2-in. 
pipe  casing  driven  by  a  drop  hammer  and  having  within 
it  a  1-in.  jet  pipe  which  could  be  raised  and  lowered  by 
a  rope  and  pulley.  A  force  pump  with  2-in.  suction 
and  1-in.  discharge  supplied  the  jet,  water  being  taken 
from  a  tub  and  returned  to  it  by  piping.  A  pair  of 
tall  A-frames  of  l^-in.  pipe  carried  a  cross-piece  with 
rope  and  pulley  for  raising  the  hammer  and  the  jet  pipe 
and  for  drawing  the  casing,  which  could  be  driven  to  a 
depth  of  100  ft.  When  this  casing  had  been  driven  to 
the  desired  depth,  the  material  within  it  was  washed 
out  by  the  jet,  changes  in  material  being  indicated  by 
the  appearance  of  the  flow.  As  a  check,  the  jet  pipe  was 
raised  and  dry  samples  were  taken  of  the  material  in 
the  pipe. 

Borings  were  made  at  intervals  of  not  over  1,000  ft., 
on  alternative  sides  of  the  track,  being  made  usually  on 
the  shoulders  of  fills  in  order  to  avoid  interference  with 
traffic.  To  establi.sh  the  bottom  of  the  fill  at  any  station, 
four  borings  were  made,  one  in  each  shoulder,  and  one 
in  each  slope.  Valuable  information  was  obtained  by 
bore  holes  in  yards,  where  the  depth  of  filling  material 
was  unknown.  To  test  the  accuracy  of  the  records  of 
these  borings,  pits  were  dug  at  adjacent  points  after 
sinking  42-in.  steel  cylinders.  These  test  pits  showed 
that  the  bottom  of  the  fill  as  recorded  by  the  borings 
was  within  about  an  inch  of  the  bottom  as  discovered  in 
the  pits.  The  cost  of  the  apparatus  and  three  men  was 
$20  per  day  in  1915  and  1916  and  the  borings  averaged 
50  ft.  per  day. 

In  work  on  the  Central  Railroad  of  New  .lersey  the 
boring  outfit  was  set  up  on  the  shoulder  of  the  11  and 
the  casing  was  driven  to  about  the  elevation  of  the 
original  ground  surface.  After  taking  a  wash  sample 
at  this  point  the  driving  was  continued,  samples  being 
taken  frequently  until  the  bottom  of  the  filling  material 
was  determined.  Dry  samples  were  taken  in  the  casing 
by  attaching  to  the  ;-in.  jet  pipe  a  slotted  rod  use<l  in 
making  soundings,  a,s  noted  below.  The  wash  borings 
cost  4.3c.  per  lineal  foot. 

A  wash  boring  outfit  used  by  the  valuation  depart- 
ment of  the  New  York,  New  Haven  &  Hartford  R.R., 
shown  in  Fig.  1,  consists  of  a  pipe  tripod  carrying  a 
head  from  which  is  hung  a  pulley  for  operating  the  drop 
hammer  and  pulling  up  the  casing.  The  hammer  is  an 
8-in.  cube  with  a  recess  for  a  4  x  .5-in.  cylindrical  white 
oak  block  with  grain  vertical.  A  driving  head  consist- 
ing of  a  short  piece  of  2-in.  pipe  with  a  steel  cap  is 


coupled  to  the  2-in.  casing,  which  is  made  in  4J-ft. 
lengths.  Within  the  casing  is  driven  a  i-in.  jet  pipe 
with  lateral  outlets  and  a  chisel  point.  A  1-in.  steel 
rod  with  pointed  end  may  be  fitted  to  the  hammer  for 
driving  inside  the  casing. 

For  a  party  of  five  men,  including  the  engineer,  the 
average   cost   per  week   was    $106,    as   shovra   in   the 


Chisel  Point  for 
Woish  Pipe 


w.i.pipe  li.4-'(>" 
lengths  wanted 
eievcition  of  Wash  Boring  Machine 

FIf;.    1.      WASH    BORING   APPARATUS:    N.  Y..  N.  H.  &  H.  R.R. 

accompany mg  table.  The  total  cost  for  equipment, 
wages  and  expenses  during  the  entire  period,  1915-1918, 
but  exclusive  of  transportation  and  15  per  cent  over- 
head, was  $15,008,  giving  an  average  of  55.4c.  per  foot 
of  hole  bored  and  0.20c.  per  cubic  yard  of  subsidence 
disclosed. 

WEEKLY  COST  OF  TEST  nORINOR   N  Y  ,  N   H  A  II    H    R 
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Core  Drills  and  Augers 

A  combined  drilling  and  wash  boring  outfit  has  fteen 
used  by  the  New  York  Central  R.R.,  the  machine  having 
a  core  drill  driven  by  a  7-hp.  gasoline  engine  and  served 
by  a  4  X  5-in.  force  pump.     The  drill  had  a  U-  and 
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2,'-in.  bit,  the  casing  pipe  being  2  and  31  in.,  respec- 
tively. In  loose  material  the  casing  was  driven  and 
the  core  washed  out,  the  drill  being  used  when  rock 
was  encountered.  This  outfit  had  the  particular 
advantage  that  wash  borings  could  be  continued  after 
boulders  were  encountered.  Dry  samples  can  be  taken 
in  the  casing  by  means  of  a  special  bit  or  sampler  on 
the  end  of  the  rod,  but  frequent  dry  sampling  increases 
the  cost  of  the  work  considerably.  This  machine  can 
make  borings  to  a  depth  of  several  hundred  feet. 

With  a  foreman  and  two  helpers  the  cost  of  boring 
(in  1915)  was  from  70c.  to  $1.25  per  foot  under 
ordinary  conditions.  On  one  fill  across  a  swamp  the 
cost  of  wash  borings  and  core  borings  was  28c.  and 
$1.30  per  foot  respectively,  exclusive  of  interest  and 
renewals. 

Test  borings  on  the  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  Ry.  were  made  with  a  2-in.  auger  having 
a  stem  of  l-in.  pipe  which  could  be  extended  to  a 
length  of  40  ft.  This  auger  worked  in  a  casing  of  2-in. 
pipe  in  4-ft.  lengths.  The  tools  included  a  maul,  two 
Stilson  v/renches  and  two  track  jacks  for  pulling  the 
casing.  Pits  were  made  in  the  toe  of  the  slope  and 
borings  were  driven  from  the  bottom  of  the  pit  until 
they  encountered  the  natural  soil.  Augers  and  post 
hole  diggers  have  been  used  by  the  Chicago,  Indianap- 
olis &  Louisville  R.R.  and  other  roads. 

Sounding  Rods 

Tests  of  subsurface  conditions  by  sounding  with  a 
rod  were  made  on  the  Boston  &  Maine  R.R.  and  under 
favorable  conditions  the  depth  of  filling  material  could 
be  determined  in  this  way  to  a  depth  of  five  or  six  feet. 
The  rod  was  a  12-ft.  length  of  i-in.  gas  pipe  with  a 
pointed  end  and  was  worked  down  by  one  or  two  men 
until  it  reached  some  resisting  material,  but  it  did  not 
appear  practicable  to  make  such  sounding  to  a  greater 
depth  than  6  ft.  in  swampy  ground.  The  cost  was  much 
less  than  for  wash  boring.  A  solid  steel  sounding  rod 
used  by  the  New  York,  New  Haven  &  Hartford  R.R.  is 
shown  in  Fig.  2. 

A  slotted  rod  was  used  by  the  Central  Railroad  of 
New  Jersey,  with  successful  results  in  fills  not  more 
than  15  ft.  high.  The  rod  was  made  up  of  5-ft.  lengths 
of  1-in.  pipe,  the  lower  end  of  the  first  section  having 
a  I-in.  slot  8  in.  long.  After  the  rod  had  been  churned 
as  far  as  possible  by  hand  it  was  driven  with  a  sledge. 
It  was  pulled  up  frequently  for  taking  samples  of  the 
material  in  the  slot.  To  reduce  the  cost  of  the  investiga- 
tion, the  rod  was  used  at  the  toes  and  near  the  bottom 
of  slopes,  wash  borings  being  made  on  the  shoulder  at 
points  where  the  subsidence  was  deepest.  The  rod 
tests  cost  74c.  per  lineal  foot  as  against  43c.  for  wash 
borings,  the  cost  of  subsurface  material  discovered 
being  only  0.11c.  per  cubic  yard. 

Dry  borings  with  rods  have  been  made  on  the  Phila- 
delphia &  Reading  R.R.  at  a  cost  of  15c.  per  foot  and 
0.02c.  per  cubic  yard  of  subsurface  material  disclosed. 
The  boring  rod  was  of  I-in.  pipe  in  5-ft.  lengths,  the 
first  length  having  a  solid  end  tapering  to  i\-m.  diam- 
eter in  a  distance  of  6  in.  Another  length  had  a  slot 
6  in.  high  for  cutting  and  taking  samples,  leaving  a 
little  more  than  half  the  section  of  the  pipe.  Three 
Stilson  wrenches  and  2^  ft.  of  S-in.  chain  with  a  ring 
at  one  end  completed  the  equipment. 

A  lining  bar  was  used  to  start  the  hole  and  then  the 
point  with  one  extension  piece  attached  was  forced  down 
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Extension  to  Pointed  Rod 


Plan  of  Pointed  Rod 
FIG.   2.     ROD  FOR  .SOUNDINGS  IN  SOFT  EARTH 

by  driving  or  by  turning  it  with  the  wrenches,  three 
men  being  required  in  the  latter  case.  When  the  point 
reached  a  sufficient  depth  it  was  withdrawn  and  the 
cutter  or  sampler  was  inserted,  being  driven  down  if 
necessary.  To  take  a  sample  the  pipe  was  raised  by 
wrapping  the  chain  around  it,  the  bar  being  inserted  in 
the  ring  and  used  either  as  a  lever  or  for  direct  lifting. 
Three  men  were  all  that  could  work  to  advantage  when 
forcing  down  the  pipe  with  wrenches. 

Test  trenches  were  cut  in  the  slopes  of  fills  on  the 
Bessemer  &  Lake  Erie  R.R.  to  determine  the  bottom  of 
the  filling  material,  the  trench  being  made  on  one  side 
only  and  extending  from  the  toe  nearly  to  the  ends  of 
the  ties.  Levels  were  taken  over  the  fill  before  and 
after  excavating  the  trench.  Tests  made  in  firm  ground 
showed  subsidence  even  where  the  original  surface 
beyond  the  toe  of  the  slopes  showed  no  indications  of 
settlement.  Pits  and  trenches  at  the  toes  and  in  the 
slopes  have  been'  used  on  many  roads  in  exploring  for 
subsurface  fill  material.  Steel  cylinders  for  test  pits 
on  the  Boston  &  Maine  R.R.  have'  been  noted  above. 

On  the  New  York  Central  R.R.  a  party  for  subsidence 
tests  comprised  an  assistant  engineer  in  charge,  with  a 
foreman  and  three  men  from  the  Carpenter  Department, 
these  men  being  allowed  50c.  per  day  extra  for  board. 
Besides  a  boarding  car  with  sleeping  and  cooking 
accommodation  there  was  a  flat  car  for  the  equipment, 
the  principal  items  being  the  drilling  tools,  handcar, 
speeder,  pipe  casings,  augers  for  drilling  to  a  depth  of 
60  ft.  and  through  timber  if  necessary,  post  hole  diggers 
and  shovels  for  digging  test  pits  at  toe  of  slope. 

Locations  for  tests  were  selected  by  the  valuation 
engineer,  where  it  was  thought  that  more  than  2,000 
cu.yd.  of  subsurface  material  would  be  found,  tha 
assistant  engineer  determining  where  and  how  oftenl 
borings  should  be  made  at  each  place.  Observations 
were  taken  usually  at  200-ft.  intervals.  The  observa- 
tions of  this  latter  party  were  plotted  on  sheets  of 
cross-section  paper,  with  their  readings  marked.  The 
assistant  engineer  plotted  his  notes  and  computed  his 
yardage  in  the  field,  making  affidavit  as  to  the  accuracy 
of  his  notes.  After  the  work  was  completed  on  a  valua- 
tion section,  the  notes  and  computations  for  subsurface 
material  on  the  entire  section  were  bound  together,  an 
affidavit  was  made,  and  attached  to  the  final  report. 

Exploration  which  disclosed  700,000  cu.yd.  of  sub- 
surface material  cost  $2,540  (in  lOlS)  including  the 
salary  and  expenses  of  the  engineer,  or  an  average  of 
20.5c.  per  lineal  foot  of  hole  and  only  0.3c.  per  cubic 
yard  of  material.    Beside  holes,  367  test  pits  were  dug. 

For  tests  at  minor  locations  and  small  soft  spots  a 
laborer  was  added  to  the  party,  being  equipped  with  a 
speeder  and  tools  for  light  drilling.  He  sounded  all  the 
small  soft  spots.  It  was  considered  that  the  most 
economical  method  of  exploring  small  soft  spots  would 
be  to  have  an  engineer  in  charge  of  two  men  with  a 
rough  drilling  outfit  go  over  the  line  on  a  motor  car. 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
worth-tvhile  letters  pertinent  to  the  interests  of 
engineers  and  contractors.  In  order  that  this 
may  be  possible  contributors  are  asked  to  con- 
dense their  letters  to  the  shortest  space  con- 
sistent tcitk  a  clear  presentation  of  their  ideas. 


vitation  to  look  at  them  through  his  telescope  refused. 
Shortly  after,  the  savant  died  upon  which  Galileo  remarked 
that  he  hoped  the  soul  of  the  departed  upon  his  ascent  to 
heaven  would  pass  close  enough  to  Jupiter  to  see  his  moons. 

New  York,  Feb.  24.  LAZARUS  White, 

Spencer,  White  &  Prentis,  Inc.,  Engineers  and  Contractors. 


Elastic  Action  of  Foundation  Soil 

Sir — Referring  to  E.  G.  Haines'  communication,  p.  89, 
Jan.  13,1921,  I  wish  to  here  acknowledge  my  indebtedness 
to  him  for  his  very  original  and  to  me  fruitful  discussion 
of  J.  C.  Meem's  paper  of  1907.  I  had  long  observed  the 
lack  of  correspondence  of  the  actual  behavior  of  earth  cuts 
with  that  which  one  would  logically  deduce  from  the  then 
prevailing  theories  of  earth  pressures;  Mr.  Haines'  discus- 
sion set  me  thinking  along  what  I  consider  right  lines. 
Since  1907  I  have  closely  observed  many  miles  of  earth  cuts, 
tunnels,  etc.,  along  the  Catskill  aqueduct  and  New  York 
subways,  and  my  observations  confirm  those  of  Mr.  Haines 
and  Mr.  Moulton,  both  of  whom  deserve  the  highest  credit. 
However,  my  article  in  Engineering  News-Record  of  Dec. 
20,  1920,  p.  1268,  gave  precise  data  and  obser\'ations  on  the 
properties  of  earth  in  foundations,  a  field  other  than  that 
covered  by  Mr.  Haines  and  Mr.  Moulton's  observations. 

Referring  to  Mr.  Meem's  letter,  p.  18.5,  Jan.  27,  the 
writer  has  the  unpleasant  task  of  the  disciple  who  differs 
from  his  old  master,  for  he  has  learned  much  from  him  and 
leaned  long  upon  him  for  advice  and  guidance.  Mr.  Meem 
in  the  fourth  paragraph  of  his  letter  attributes  the  rebound 
to  the  elasticity  of  the  pile  itself  rather  than  to  the  soil 
beneath  the  pile.  A  little  examination  of  the  rebound  curves 
(Fig.  2A,  Dec.  20,  1920,  p.  1268)  will  show  this  to  be  an  un- 
tenable assumption,  as  the  pile  then  would  not  resettle 
under  reapplications  of  the  same  test  load.  Rebounds  of 
i  in.  have  been  observed  for  piles  10  ft.  long  where  the 
elasticity  of  the  pile  itself  would  account  for  only  ,,'„  inch. 

Mr.  Meem  also  states  that  the  inference  should  not  be 
drawn  that  the  non-maintenance  of  a  percentage  of  the 
test  load  will  cause  the  pile  to  settle  and  that  the  excess  test 
is  the  real  prevention  of  settlement  under  the  bearing  load. 
I  beg  to  differ;  thousands  of  tests  made  in  the  course  of 
our  work  show  this  to  be  erroneous.  For  example,  in  tests 
made  for  the  Bureau  of  Buildings  of  Manhattan,  New  York 
City,  a  14-in.  steel  pile  shell  s't  in.  thick  was  sunk  9  ft.  in 
the  ground  and  2  ft.  below  water  level  and  filled  with  1:2:4 
concrete;  material  at  base  of  pile  95  per  cent  sand  and  5  per 
cent  clay,  9.5  per  cent  of  the  sand  passing  through  No.  100 
sieve.  Under  .50  tons  load  applied  with  hydraulic  jacks  the 
pile  settled  about  10  in.,  upon  release  of  pressure  the  pile 
rebounded  i  in.,  upon  reapplication  of  the  load  the  pile 
further  settled  about  IJ  in.,  upon  release  of  the  load  it  again 
rebounded  I  in.,  and  upon  reapplication  of  the  load  again 
settled  further  about  U  in.  The  pile  then  was  retested 
to  .50  tons  and  wedged  with  steel  beams  as  per  "pretest 
method";  a  rebound  of  only  i^  in.  was  observed;  upon  reap- 
plication of  the  load  up  to  50  tons  a  settlement  of  slightly 
more  than  A  in.  occurred,  giving  a  net  settlement  of  f^^ 
inch. 

The  firm  with  which  I  am  connected  is  installing  a  foun- 
dation for  an  18-story  building  at  Gold  and  Frankfort  Sts., 
New  York  City.  Here  daily  in  the  course  of  the  work  sev- 
eral tests  of  20-in.  cylinders  to  80  tons  are  made.  If  any- 
one doubts  the  reality  of  the  clastic  properties  of  earth, 
rebound  and  the  necessity  of  preventing  rebound,  and  the 
inadequacy  of  the  excess  test  alone  to  prevent  settlement, 
he  is  welcome  to  visit  this  work. 

I  hope  that  no  one  will  refuse  to  look  through  the 
telescope  to  see  the  moons  of  Jupiter.  When  Galileo  an- 
nounced his  discovery  of  the  moons  a  savant  denied  their 
reality,  as  an  extended  research  through  the  old  masters 
failed  to  find  any  mention  of  them,  and  upon  -Galileo's  in- 


Shall  the  Engineer  Arm  Be  Recognized 
in  Army  Promotions? 

Sir — The  editorial  in  your  issue  of  March  3,  p.  365,  upon 
the  need  for  recognizing  the  services  of  Cols.  Mason  M. 
Patrick  and  Edgar  Jadwin  of  the  Corps  of  Engineers, 
U.  S.  A.,  by  placing  them  on  the  list  of  permanent  brigadier 
generals  soon  to  be  reported  to  the  Senate  for  confirmation, 
and  by  so  doing  recognizing  the  engineers  of  this  country 
for  their  work  in  France,  has  been  read  with  pleasure.  I 
regret  that  this  movement  was  not  undertaken  one  year  ago. 

Going  to  France  in  August,  1917,  and  starting  my  army 
work  by  organizing  the  engineer  depots  and  supply  directly 
under  General  Patrick,  I  came  to  know  him  about  as  well 
as  any  other  officer  entering  the  army  from  civil  life.  At 
that  time  he  was  chief  engineer,  Line  of  Communications, 
and  all  the  pioneer  work  of  the  tremendous  construction 
program  of  the  A.  E.  F.  was  under  his  charge.  Another 
wonderful  piece  of  work,  seemingly  forgotten  by  everybody, 
was  that  while  doing  difl[icult  service  as  an  engineer  he  was 
also  commanding  general,  Line  of  ComiTiunications,  during 
the  trying  winter  of  1917.  In  that  capacity  he  laid  the 
foundation  of  what  was  later  known  as  the  Services  of  Sup- 
ply, and  this  work,  while  a  side  issue  in  his  service,  was 
of  inestimable  value  to  the  A.  E.  F. 

About  May,  1918,  he  was  promoted  to  be  major  general 
and  chief  of  the  Air  Service  and  thereafter  for  a  year  I 
knew  little  of  his  work  except  that  the  Air  Service  soon 
seemed  to  find  its  feet  or,  rather,  wings.  In  1919,  as  mem- 
ber of  the  U.  S.  Liquidation  Commission  of  the  War  De- 
partment, I  again  came  in  close  touch  with  him  in  liqui- 
dating the  complicated  affairs  of  the  Air  Sci'vice  and  if 
my  admiration  could  have  been  increased  it  would  have  been 
by  his  work  in  these  matters.  In  all  the  conferences  on  the 
many  matters  pertaining  to  the  liquidation  of  the  Air  Serv- 
ice never,  by  word  or  deed,  did  he  try  to  "pass  the  buck" 
or  to  explain  to  the  commission  that  certain  matters  were 
the  work  of  his  predecessors  or  in  any  way  attempt  to 
dodge  any  criticism.  I  was  the  only  commissioner  that 
knew  he  was  in  no  way  responsible  for  the  early  condition 
of  affairs. 

Brigadier-General  Jadwin  carried  to  a  successful  comple- 
tion the  largest  program  of  construction  work  ever  under- 
taken in  the  world  under  the  direction  of  one  head.  I  served 
under  him  as  chief  of  the  Railway  and  Dock  Construction, 
D.  C.  and  F.,  and  was  in  daily,  almost  hourly,  contact  with 
him.  I  have  never  known  a  man,  in  army  or  civil  life,  who 
so  well  understood  the  fundamentals  of  administration,  who 
could  so  inspire  confidence  and  enthusiasm  among  those 
working  under  him,  and  who  could  see  and  forestall  trouble 
as  could  General  Jadwin. 

At  the  time  of  the  armistice  he  had  150.000  men  working 
under  him  at  top  speed  and  he  never  knew  the  word  "im- 
possible" which  was  dropped,  by  his  example,  from  the 
Engineers'  vocabulary. 

That  the  service  record  of  these  two  men  should  be  over- 
looked in  the  naming  of  permanent  brigadier  generals  is 
unjust  and  a  reflection  on  the  work  of  American  engineers. 
I  propose  to  urge  my  friends  who  .served  with  me  in  France 
to  bring  all  the  pressure  possible  to  bear  so  that  this  injus- 
tice may  he  corrected.  J.  H.  Graham, 

New  York,  Fornu-rly  Colonel,  Corps  of 

March  7.  Engineers,  A.  E.  F. 


Salary  of  Secretary,  Am.  Soc.  C.  E. 

At  the  mcetinjr  Jan.  20  of  the  Board  of  Direction  nf 
the  American  Society  of  Civil  Engineers  the  salary 
nf  the  .secretary  for  the  year  1921  was  fixed  at  $10,000. 
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Hints  for  the  Contractor 


Save  Cost  of  Bunker  by  Storing  Materials 
in  Surge  Chamber 

IN  PREPARING  to  place  the  concrete  lining  in  the 
tunnel  which  will  serve  the  penstock  of  the  Caribou 
hydro-electric  development,  in  California,  it  was  decided 
that  the  delay  and  expense  of  building  a  sand-and-gravel 
bunker  could  be  avoided  by  using  the  surge  chamber  as 
a  temporary  storage  bin  for  the  materials  and  locating 
the  mixing  plant  near  its  bottom,  above  tunnel  level. 
The  surge  chamber  is  excavated  in  the  hillside  above 
the  tunnel  and  close  to  its  south  end  where  the  tunnel 
meets  the  construction  railroad  over  which  materials 
are  delivered.  The  general  arrangement,  as  shown  in 
the  accompanying  drawing,  has  worked  out  successfully 
according  to  W.  D.  Shannon,  superintendent  of  con- 
struction for  Stone  &  Webster,  Inc.,  the  contractor  on 
the  project. 

Sand  and  crushed  rock  are  hauled  on  standard-gage 
cars  up  an  incline  to  a  switch  above  the  tipple.  The  cars 
are  then  lowered  to  the  tipple  and  emptied  down  a  very 
steep  chute  which  has  a  trap  door  arrangement  by  means 
of  which  the  sand  can  be  discharged  into  one  side  of  the 
surge  chamber  and  the  rock  into  the  other  side,  the 
chamber  being  divided  into  halves  by  a  partition  built 
on  a  diameter. 

The  cement  is  hauled  up  on  the  same  track  and 
chuted  into  a  shed  which  can  store  about  2,000  bbl. 
From  this  shed  a  12-in.  steel  pipe  goes  down  through  the 
sand  bin  to  the  mixing  plant  and  the  cement  sacks  are 
emptied  into  the  pipe. 

The  surge  chamber  has  a  total  height  of  about  150  ft. 
Near  its  lower  end  a  false  inclined  bottom  was  built  in 


Cement  chute   ^ 

'A 


each  side  of  the  partition  and  trap  doors  were  put  in 
through  which  the  aggregate  could  be  delivered  to  the 
mixer  below. 

The  mixer  discharge  is  above  the  arch  of  the  tunnel  so 
that  materials  and  concrete  are  delivered  entirely  by 
gravity.  

Construction  Railroad  Built  Over  Flume  to 
Save  Excavation 

ON  THE  Caribou  project  in  northern  California,  a 
narrow-gage  construction  railroad  was  built  over 

6"x8"iil'  Hes. 


(BOSTON  &  MAINE  R.R.) 
SECTION  OF  TRESTLE  AND  FLUME 


Elevotion 
\RRAXGEMENT  FOR  USING  SURGE  CHAMBER   AS  BUNKER 


a  wooden  flunie  at  a  consid- 
erable saving  in  the  cost  of 
construction.  The  flume, 
which  carries  the  water  for 
a  hydro-electric  powerhouse 
is  located  in  a  bench  cut 
and  sills  for  the  railroad 
trestle  were  slipped  under 
the  flume  and  plumb  posts 
were  set  just  outside  the 
side  walls,  as  shown  in  the 
accompanying  sketch.  This 
plan  provided  a  roadbed 
without  the  expensive 
excavation  that  would  have 
been  necessary  otherwise, 
and  it  was  made  possible 
for  the  work  to  be  done  in 
such  a  way  that  there  was 
no  interference  with  the 
usual  flow  of  water  in  the 
flume.  On  the  contrary,  the 
water  in  the  flume  was  used 
as  a  means  of  delivering 
the  timbers  which  were  cut 
in  a  sawmill  near  the  head 
of  tl\e  flume.  An  inclined 
rack  in  the  flume  box  was 
so  constructed  that  it  could 
be  moved  along  as  the 
work  progressed.  It  served 
to  stop  the  timbers  at  the 
desired  point. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  March  10,  1921 


Muscle  Shoals  Dam  Appropriation 
Is  Killed 

The  fight  on  the  matter  of  continu- 
ing work  on  the  Wilson  dam  at  Muscle 
Shoals  was  continued  into  the  closing 
hours  of  Congress.  The  $10,000,000 
intended  for  the  continuation  of  the 
work  during  the  coming  fiscal  year 
finally  was  eliminated  from  the  Sundry 
Civil  bill  when  it  seemed  that  the  con- 
troversy was  about  to  cause  the  failure 
of  that  entire  $400,000,000  supply  bill. 

The  question  precipitated  the  most 
acrimonious  controversy  of  the  entire 
session.  There  was  a  small  majority 
in  the  House  against  any  further  ap- 
propriation for  Muscle  Shoals  develop- 
ment, but  the  sentiment  in  the  Senate 
was  well  pronounced  for  continuing  the 
work  on  the  dam.  On  one  hand,  the 
measure  was  denounced  as  an  effort 
to  loot  the  Treasury.  Those  favoring 
the  appropriation  declared  that  the 
opposition  to  it  had  been  stirred  up  by 
the  fertilizer  and  powder  manufac- 
turers. Col.  Hugh  L.  Cooper,  testifying 
before  a  House  committee,  declared  it 
would  be  a  national  crime  to  abandon 
the  project  after  $17,000,000  of  the 
people's  money  had  been  expended  on 
the  construction  of  the  dam.  Closely 
linked  with  the  dam  project  is  the  mat- 
ter of  operating  the  large  nitrate  plants. 

New  Jersey  Governor  Opposes 
Port  Treaty  with  New  York 

A  message  in  opposition  to  passage 
this  year  of  the  proposed  Port  Treaty 
between  New  York  and  New  Jersey 
was  transmitted  to  the  New  Jersey 
Legislature  by  Governor  Edwards 
March  1.  Governor  Edwards  said  that 
it  would  be  unwise  at  this  time  to 
commit  the  state  to  the  treaty  until 
there  had  been  further  opportunity  of 
examining  and  studying  the  plan  rec- 
ommended by  the  New  York,  New 
Jersey  Port  and  Harbor  Development 
Commission  in  its  report  only  recently 
made  public. 

There  has  been  much  criticism  of 
the  joint  Commission's  plan  by  some 
New  Jersey  interests,  and  a  joint  res- 
olution at  this  writing  is  before  the 
legislative  judiciary  committee  of  tho 
New  Jersey  Assembly  for  creating  a 
commission  to  examine  into  and  report 
before  Jan.  1,  1922,  on  the  plan  recom- 
mended by  the  bi-state  commission. 

Sydney  Harbor  Bridge 

Renewed  activity  in  the  project  to 
bridge  the  harbor  of  Sydney.  N.  R.  W., 
is  indicated  by  a  cable  dispatch  of  Dec. 
23,  stating  that  the  govemment  of 
New  South  Wales  plans  to  invite  inter- 
national bids  for  such  a  brid.Te.  Its 
cost  is  set  at  $2.^,000,000. 


Assay  of  Industrial  Waste  Is 
Progressing 

A  definite  scheme  of  operation  for 
the  survey  of  industrial  waste  which 
the  council  of  the  Federated  American 
Engineering  Societies  has  undertaken 
at  Herbert  Hoover's  suggestion  went 
into  effect  Feb.  7  and  on  Feb.  21  re- 
ports on  the  first  investigation  in  each 
industry  were  made.  The  work  in- 
volves examinations  in  ten  key  indus- 
tries as  follows:  Bituminous  coal, 
building  trades,  transportation,  men's 
ready-made  clothing,  printing,  paper, 
metal  trades,  textiles,  shoes  and  rub- 
ber. From  three  to  ten  plants  of  each 
selected  industry  are  being  visited  by 
experienced  engineers  to  secure  infor- 
mation desired  by  the  committee.  The 
investigations  are  being  carried  on 
under  the  following  three  main  sub- 
divisions: Organization,  engineering, 
and  production  and  cost  control. 

The  committee  on  waste  elimination 
is  headed  by  J.  Parke  Channing,  of 
New  York,  chairman,  and  L.  W.  Wal- 
lace, executive  secretary  of  the  coun- 
cil and  vice-chairman  of  the  commit- 
tee. The  coal  investigation,  it  is 
stated,  will  be  completed  by  April   1. 


Danger  of  Losing  Federal  Funds 
in  California  Denied 

A  denial  that  any  part  of  the  federal 
funds  apportioned  to  California  for 
highway  improvement  is  in  danger  of 
loss  was  made  recently  by  the  Cali- 
fornia Highway  Commission.  The  de- 
nial is  in  reply  to  a  published  state- 
ment issued  by  the  California  State 
Automobile  Association  that  $10,000,000 
of  such  funds  allotted  to  California  are 
in  jeopardy. 

"The  assertion  of  the  Automobile 
Club  is  a  complete  misstatement,"  says 
the  Highway  Commission.  "In  the  first 
place  $10,000,000  has  not  been  appor- 
tioned to  this  state.  The  total  allot- 
ment of  federal  road  funds  to  Califor- 
nia is  $8,384,000.  Of  this  amount 
$.3,.585,000  is  covered  by  project  agree- 
ments already  signed.  The  commission 
has  until  June  ^0,  1922,  to  enter  into 
project  agreements  for  the  remaining 
$4,799,000.  The  commisison  is  in  a  po- 
sition to  cover  this  latter  amount  three 
times  over. 

The  only  danger  to  federal  funds  that 
has  ever  confronted  California,  accord- 
ing to  the  commission,  was  the  possi- 
bility that  highway  work  would  have 
to  stop  through  inability  to  soil  bonds. 
This  danger  was  overcome  by  the  pas- 
sage at  the  last  election  of  amendment 
9,  making  the  interest  rate  on  highway 
bonds  flexible  and  thus  assuring  their 
gale.  . 


Power  Commission  Issues 
First  Licenses 

All   of   Niagara   River   Cases    Disposed 
of  and  Ford  Permit  at  Troy  Granted 

With  the  completion  of  its  regula- 
tions, the  Federal  Power  Commission 
was  able  at  its  session  on  Feb.  28  to 
authorize  the  issuance  of  its  first 
licenses  and  permits.  Incidentally  the 
meeting  was  the  final  one  during  the 
term  of  office  of  the  present  commis- 
sion. As  a  result  every  effort  was  made 
to  take  definite  action  on  all  pending 
matters  so  that  the  incoming  commis- 
sion would  have  to  deal  with  a  minimum 
amount  of  pending  questions. 

Licenses  were  issued  as  follows:  The 
Niagara  Falls  Power  Co.,  Niagara 
River;  Henry  Ford  &  Son,  Inc.,  Hudson 
River  at  Troy,  New  York;  Southern 
California  Edison  Co.,  authorizing  an 
extension  of  its  Big  Creek  system; 
Luther  Hill,  authorizing  a  project  of 
less  than   100  hp.   in   California. 

Preliminary  permits  were  issued  as 
follows:  Niagara  River  Power  and 
Water  Supply  Co.,  Niagara  River;  Hy- 
draulic Race  Co.,  Lockport,  N.  Y.;  Dixie 
Power  Co.,  White  River,  Ark.;  Wash- 
ington Irrigation  and  Development  Co., 
Columbia  River,  Washington;  Pit  River 
Power  Co.,  Pit  River,  Cal.;  United  Mills 
Co.,  Harpers  Creek,  N.  C.  Licenses  also 
were  issued  for  transmission  lines  as 
minor  parts  of  some  complete  projects. 

The  license  authorized  for  the 
Niagara  Falls  Power  Co.,  covers  19, .500 
cu.ft.  per  sec.  and  is  to  cover  a  period 
of  fifty  years.  The  company  agrees,  as 
a  part  of  the  consideration,  to  amortize 
completely  its  investment  in  Niagara 
Plants  Nos.  1  and  2  and  Hydraulic 
Plant  No.  2.  The  investment  in  these 
plants  is  to  be  written  off  completely 
during  the  period  of  the  license.  Valua- 
tion is  to  be  undertaken  later.  The 
commission  voted  unanimuosly  that  in 
case  of  a  modification  of  the  existing 
treaty  so  as  to  permit  of  additional  di- 
version that  it  is  the  commission's  judg- 
ment that  it  should  be  handled  by  the 
"over  the  top"  development  whereby  the 
full  head  can  be  obtained  by  carrying 
the  water  to  the  vicinity  of  Lewiston. 

A  preliminary  permit  was  authorized 
for  the  Niagara  River  Power  and  Water 
Supply  Co..  covering  .30.000  sec.-ft.  in 
the  gorge.  The  permit  is  for  two  years 
with  the  undev.itanding  that  before  the 
license  is  issued  the  permittee  will  sub- 
mit plans  for  the  utilization  of  the 
water  under  such  increased  head  as  is 
found  to  be  economically  practicable. 
The  commisison  voted  to  issue  a  pre- 
liminary permit  to  the  Hydraulic  Race 
Co.  covering  a  diversion  of  500  cu.ft. 
Dcr  sec.  through  the  Barge  Canal. 
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The  other  seven  Niagara  River  appli- 
cations were  rejected.  The  applica- 
tions of  the  Niagara  Power  &  Develop- 
ment Co.  and  of  the  Niagara,  Lockport 
and  Ontario  Power  Co.  were  rejected  on 
the  ground  that  the  commission  is  with- 
out authority  to  issue  preliminary  per- 
mits for  the  diversion  of  water  from 
the  Niagara  River  above  the  falls  in 
excess  of  the  amount  authorized  by  the 
treaty.  No  action  was  taken  by  the 
commission  which  would  indicate  ap- 
proval or  disapproval  if  the  additional 
diversion  should  be  arranged.  The  ap- 
plication of  the  city  of  Buffalo  was  dis- 
missed because  no  specific  plan  of  de- 
velopment was  submitted.  The  commis- 
sion also  is  of  the  opinion  that  the  city 
has  no  legal  authority  to  carry  out  any 
scheme  of  development. 

The  application  of  T.  Kennard  Thom- 
son and  Peter  A.  Porter  was  rejected 
because  the  application  comes  within 
the  jurisdiction  of  the  International 
Joint  Commission  and  because  of  a 
doubt  entertained  by  the  commission  as 
to  the  feasibility  of  harnessing  the  Ni- 
agara River  below  the  falls.  The  ap- 
plication of  the  Western  New  York 
Utility  Co.  for  the  diversion  of  an  ad- 
ditional 500  sec.  ft.  through  the  Erie 
Canal  was  rejected,  as  was  the  appli- 
cation of  the  Niagara  Gorge  Power 
Co.  The  application  of  Millard  F. 
Bowen  for  a  canal,  reservoirs,  power 
houses,  conduits  and  locks  between  Lake 
Erie  and  Lake  Ontario  also  was  denied 
by  the  commission. 

The  license  authorized  for  the  proj- 
ect of  Henry  Ford  &  Son  involves  the 
use  of  the  head  of  water  developed  by 
the  '''ro"  dam. 


Parks  Excluded  from  Provisions 
of  Water-Power  Act 

In  the  closing  sessions  of  Congress 
an  amendment  to  the  Federal  Water- 
power  Act  was  approved  so  as  to  elimi- 
nate from  its  provivisions  existing  na- 
tional parks  and  monuments.  This 
amendment  complies  with  the  promise 
made  last  June  to  the  Secretary  of  the 
Interior  when  he  agreed  to  remove  his 
objection  to  the  water-power  bill, 
thereby  paving  the  way  for  its  signa- 
ture by  the  President.  The  amendment 
was  unopposed  except  by  those  who 
.wished  to  strike  out  the  word  "exist- 
ing" and  make  it  apply  as  well  to  na- 
tional parks  which  may  be  created  in 
the  future.  The  text  of  the  amend- 
ment is  as  follows: 

That  hereafter  no  permit,  license.  lease, 
or  authorization  for  dams,  .conduits,  reser- 
voirs, power  houses,  transmission  lines,  or 
other  works  for  .  storage  or  carriage  of 
water,  or  for  the  developmenf,  transmission, 
or  utilization  of  power,  within  the  limits  as 
now  constituted  of  any  national  park  or 
national  monument  shall  be  granted  or 
made  without  specific  authority  of  Con- 
gress, and  so  much  of  the  act  of  Congress 
approved  June  10.  1920,  entitled  ".\n  act 
to  create  a  Federal  power  commission  ;  to 
provide  for  the  improvement  of  navigation  : 
the  development  of  water  power ;  the  use 
of  the  public  lands  in  relation  thereto  ;  and 
to  repeal  section  18  of  the  river  and  har- 
bor appropriation  act.  approved  August  8. 
1917.  and  for  other  purposes,"  approved 
June  10,  1920,  as  authorizes  licensing  such 
uses  of  existing  national  parks  and  national 
monuments  by  the  Federal  pdwer  commis- 
sion  is  hereby   repealed. 


Am.  Soc.  C.  E.  Amendments 
Defeated 

By  a  vote  of  about  five  to  one  all  of 
the  proposed  amendments  to  the  consti- 
tution of  the  American  Society  of  Civil 
Engineers,  sent  out  some  time  ago  to 
letter  ballot,  were  defeated.  The  result 
was  announced  by  President  Webster 
at  the  regular  meeting  of  the  society 
held  in  New  York  City,  March  2.  This 
action  clears  the  way  for  the  commit- 
tee's new  constitution  to  be  presented 
at  the  annual  convention  in  Houston, 
Texas,  April  2". 


Suggest  Steel  Superstructure 
for  Belle  Isle  Bridge 

At  a  public  hearing  on  the  Belle  Isle 
bridge  project  held  by  the  Detroit  city 
council  Feb.  24.  the  possibility  of  a  steel 
bridge  in  place  of  either  the  cantilever 
structure  designed  by  the  bridge  com- 
mission or  the  reinforced-concrete  arch 
bridge  for  which  designs  have  been  sub- 
mitted by  Daniel  B.  Luten  was  sug- 
gested. Local  engineers  present  at  the 
hearing  discussed  the  several  designs 
and  advocated  submitting  them  to  a 
board  of  engineers.  The  Detroit  Engi- 
neering Society  submitted  a  list  of  six- 
teen engineers  with  the  recommenda- 
tion that  five  be  selected  to  pass  upon 
all  bridge  designs  for  the  city  (see  p. 
.396,  March  3  issue). 

The  eff"ect  of  foundation  conditions  on 
the  availability  of  an  arch  design  was 
discussed  by  Prof.  L.  M.  Gram,  of  Ann 
Arbor,  a  member  of  the  commission 
that  prepared  the  official  design  (canti- 
lever type).  He  challenged  Mr.  Luten 
or  any  other  engineer  to  predict  the 
stresses  set  up  by  uncertain  settlement 
conditions.  Unequal  settlement  of  ad- 
jacent piers,  he  said,  would  not  affect 
the  stresses  in  the  cantilever  type  of 
bridge  but  would  be  detrimental  to  a 
rainforced-concrete  arch,  and  tempera- 
ture stresses  also  would  present  a  com- 
paratively serious  problem  in  an  arch 
bridge. 

Two  Main  Questions 
Two  main  questions  involved  in  the 
present  issue  are  whether  the  city 
wishes  to  spend  more  money  than  the 
amount  remaining  in  the  bridge  fund, 
and  whether  it  is  possible  to  build  the 
Luten  bridge  with  the  money  remain- 
ing. 

H.  H.  Esselstyn,  of  Esselstyn,  Murphy 
&  Hanford,  supervising  engineers  of  the 
bridge,  stated  that  he  had  checked  over 
Mr.  Luten's  estimates  of  cost  and  be- 
lieved them  to  be  too  low,  and  that  the 
original  cantilever  proposed  could  be 
completed  for  $3,500,000,  estimating  the 
cost  on  Mr.  Luten's  unit  estimates. 

Proponents  of  a  steel  bridge  sug- 
gested among  other  things  that  the 
bridge  problem  be  thrown  open  for  com- 
petitive designs,  under  specifications 
issued  by  the  city,  a  competent  board  to 
pass  upon  designs.  A  steel  bridge,  it 
was  claimed,  would  be  lighter  and 
cheaper  than  the  official  design,  and 
just  as  substantial  and  satisfactory 
from  the  Eesthetic  viewpoint. 


The  majority  of  the  council  appeared 
to  favor  carrying  out  the  original  de- 
sign if  possible,  although  a  further  bond 
issue  is  not  considered  desirable.  Pres- 
ent indications  are  that  the  bond  issue 
will  be  submitted  to  referendum,  and 
that  an  affirmative  vote  will  be  inter- 
preted as  meaning  that  the  original  de- 
sign is  wanted  by  the  citizens  while  a 
negative  vote  will  mean  that  the  design 
of  the  bridge  must  be  such  as  can  be 
built  for  the  available  sum. 


Protest  High  Freight  Rates  for 
Wisconsin  Road  Materials 

A  protest  against  what  were  charac- 
terized as  excessively  high  freight  rates 
on  crushed  stone,  gravel,  sand  and  other 
materials  for  highway  construction  and 
a  threat  to  develop  these  materials  lo- 
cally at  roadside  plants,  eliminating  en- 
tirely shipment  by  rail,  were  the  prin- 
cipal developments  of  a  conference 
called  by  the  Wisconsin  Highway  Com- 
mission at  Madison,  Feb.  18,  and  at- 
tended by  state  and  county  highway  of- 
ficials, railroad  officials,  highway  con- 
tractors, stone,  sand  and  gravel  pro- 
ducers, cement  producers  and  dealers, 
and  representatives  of  surety  compa- 
nies. 

The  state  has  available  for  construc- 
tion and  maintenance  of  highways  in 
1921  the  sum  of  $30,000,000.  Bonds 
authorized  to  be  issued  for  highway 
construction  by  the  counties  of  the 
state  aggregate  $35,000,000.  In  the 
expenditure  of  these  sums  both  state 
and  counties,  according  to  A  R.  Hirst, 
state  highway  engineer,  are  forced  by 
the  present  freight  rates  to  consider 
the  establishment  of  local  quarries  and 
sand  and  gravel  pits  in  order  to  bring 
down  the  excessive  cost  of  materials. 
If  the  state  is  forced  to  adopt  the 
policy  of  producing  materials  at  road- 
side plants  an  aggregate  investment 
amounting  to  many  millions  of  dollars 
in  commercial  stone  quarries  and 
gravel  pits  may  be  wiped  out.  In  order 
to  save  the  situation,  according  to  Mr. 
Hirst,  an  immediate  heavy  cut  must 
be  made  in  the  freight  rates  prevailing 
on  the  highway  material. 

Quick  Action  Necessary 

"We  must  know  what  the  railroads 
find  it  possible  to  do,"  said  Mr.  Hirst, 
"not  in  a  few  months  but  as  soon  as  is 
possible.  We  are  holding  the  determi- 
nation of  the  type  of  construction  of 
certain  of  our  projects,  pending  a  de- 
cision on  freight  i-ates.  We  must  act 
on  all  these  matters  soon,  because  our 
unemployed  demand  employment  and 
in  one  way  or  the  other  the  work  must 
proceed."   . 

In  Wisconsin  the  increased  rate  on 
cement,  as  compared  with  1914  prices, 
costs  more  than  $1,000  a  mile  on  aver- 
age location  concrete  roads.  The  final 
stake,  according  to  Mv.  Hirst,  is  whether 
until  millions  of  tons  of  materials  for 
the  Wisconsin  road  program  are  to  be 
commercially  produced  and  moved  by 
rail,  or  whether  these  tons  are  to  be 
largely  produced  at  roadside  plants. 
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The  New  Administration  of 
the  Am.  Soc.  C.  E. 

In  this  issue  of  "Engineering  Netcs- 
Record"  appear  the  last  two  of  the 
biographical  sketches  of  the  newly 
elected  officers  and  directors  of  the 
Americayi  Society  of  Civil  Engineers,  rs 
announced  in  the  issue  of  Jan.  20,  p.  HO, 
following  the  annual  meeting. 


Frank  T.  Darrow,  Director 

Frank  T.  Darrow,  director.  District 
10  (Lincoln,  Neb.),  assistant  chief  engi- 
neer of  the  Chicago,  Burlington  & 
Quincy  R.R.,  was  born  in  Corning,  Iowa, 
in  1875,  and  was  graduated  with  the 
degree  of  C.  E.  from  Allegheny  College, 


FRANK  T.  DARROW 

at  Meadville,  Pa.,  in  1897.  He  began 
work  with  the  Burlington  &  Missouri 
River  R.R.  (later  the  C,  B.  &  Q.)  in 
1897  as  back-flagman  and  was  promoted 
through  the  various  grades  on  location, 
maintenance  and  construction  of  new 
lines  in  Wyoming,  Colorado  and  Mon- 
tana until  in  1902  he  became  resident 
engineer  on  the  reconstruction  of  the 
Plattsmouth  bridge  over  the  Missouri 
River. 

Until  1905  he  was  engaged  on  general 
bridge  work  for  the  railroad,  when  hv 
resigned  to  become  general  manager 
of  the  International  Contract  Co.  at 
Seattle,  Wash.,  with  C.  E.  Fowler.  He 
returned  to  railroad  work  in  October, 
1906,  as  engineer,  maintenancc-of-way, 
on  the  Nebraska  district  of  the  C,  B. 
A  Q.,  at  Lincoln  and  was  promoted  to 
asRistant  principal  engineer  the  follow- 
ing year.  In  1908  he  became  engineer 
of  Lines  West.  He  was  named  assistant 
chief  engineer  in  1918  and  has  con- 
tinued in  that  capacity  to  date. 

Mr.  Darrow  received  a  special  ap- 
pointment in  1914  to  devote  a  year's 
study  of  freight  hou.scs  and  freight 
handling  in  connection  with  the  Union 
Station  project  in  Chicago. 


George  G.  Anderson,  Director 

George  G.  Anderson,  director.  Dis- 
trict 11  (Los  Angeles),  is  a  consulting 
engineer  with  wide  experience  in  the 
field  of  irrigation.  He  was  born  in 
Aberdeen,  Scotland,  in  1858  and  at- 
tended the  University  of  Aberdeen  until, 
in  1874,  he  became  an  apprentice  with 
Walker  &  Beattie,  surveyors  and  engi- 
neers, of  Aberdeen.  After  five  years  of 
this  work  he  joined  the  staff  of  the 
London  &  Northwestern  Ry.  in  Eng- 
land, leaving  this  position  after  about 
a  year  to  come  to  the  United  States. 

In  1880  he  was  appointed  assistant 
engineer  on  the  construction  of  the 
northern  Colorado  irrigation  canal  at 
Denver  and  three  years  later  became 
chief  engineer  of  that  work  and  three 
other  Colorado  canal  systems. 

Mr.  Anderson  entered  private  prac- 
tice in  1890  as  consulting  engineer, 
specializing  in  irrigation.  Among  the 
works  with  which  he  has  been  connected 
are  the  construction  of  Lake  Loveland, 
one  of  the  first  storage  reservoirs  for 
irrigation  in  Colorado;  the  Imperial 
Valley  pioject,  upon  which  he  reported 
in  1896;  an  irrigation  project  for  the 
Alberta  Railroad  &  Irrigation  Co.  in 
Canada;  and  works  for  the  Canadian 
Pacific  Ry.     He  built  the  water-works 
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for  Greeley,  Col.,  in  1906,  and  in  asso- 
ciation with  Leonard  Metcalf,  consult- 
ing engineer  of  Boston,  made  an 
appraisal  of  the  property  of  the  Denver 
Union  Water  Co.  in  191.3  and  of  the 
rights  of  the  Spring  Valley  Water  Co. 
of  San  Francisco  in  1915.  He  served 
on  the  board  of  consulting  engineers 
for  the  Imperial  Irrigation  District  with 
C.  E.  Gninsky  in  1917. 

In  connection  with  the  controversy 
over  boundary  waters  between  Montana 
and  Alberta  Mr.  Anderson  advised  the 
Canadian  Government  and  in  1910  acted 


as  consulting  engineer  for  Alberta  on 
an  irrigation  project.  He  has  served 
as  consulting  engineer  for  the  city  of 
Colorado  Springs  on  water-works  and 
power  development. 


Examinations  for  Engineer  Corps 

Competitive  examinations  will  be  held 
beginning  April  25  to  fill  vacancies  in 
the  various  bi-anches  of  the  army.  The 
successful  candidates  will  be  appointed 
second  lieutenants.  There  are  118 
vacancies  in  the  Corps  of  Engineer.s, 
which  it  is  hoped  will  be  filled  as  a  re- 
sult of  this  examination. 


State  Engineer  Bill  Approved 

A  favorable  report  has  been  returned 
by  the  Indiana  House  Ways  and  Means 
Committee  on  House  Bill  No.  296,  which 
would  create  the  office  of  state  engineer 
as  a  division  of  the  department  of  con- 
servation. The  bill  is  supported  by  the 
Conservation  Commission. 


Changes  Recommended  for 

Indiana  Highway 

Commission 

Radical  changes  in  the  laws  govern- 
ing the  administration  and  operation  o" 
the  Indiana  State  Highway  Commission 
are  recommended  in  a  report  of  the 
state  board  of  accounts,  made  after  an 
investigation  of  the  affairs  of  the  com- 
mission from  June  4,  1917,  to  Sept.  30, 
1920.  The  report  was  prepared  by  W. 
II.  Glidewell  and  A.  L.  Donaldson,  field 
e.\aminers,  and  filed  Feb.  18  with  Jesse 
H.  Eschbach,  chief  examiner.  The  main 
findings  and  allegations  follow: 

Thousands  of  dollars  of  purchases 
have  been  made  without  proper  com- 
petitive bids,  as  is  required  by  law. 

The  Ohio  state  highway  commission 
in  1920  expended  for  "administration, 
salaries,  new  equipment,  repairs  of 
equipment,  transportation,  and  all  other 
expenses  pertaining  thereto,"  5.7  per 
cent  of  the  amount  it  expended  for  new 
construction.  The  Indiana  department 
spent  31.7  per  cent. 

The  average  contract  price  per  mile 
for  the  135  miles  of  roads  under  con- 
struction is  given  as  $35,611,  without 
having  figured  in  cost  of  engineering, 
inspection,  administration,  office  equip- 
ment, supplies,  meals,  lodging,  auto 
hire,  railroad  fare  and  other  overhead 
which  would  show  actual  cost. 

The  department  may  receive  in  the 
present  fiscal  year  a  total  of  $7,356,725, 
but  it  is  doubted,  according  to  the  re- 
port, if  the  department  can  build  roads 
fast  enough  to  expend  the  money. 

A  bill  was  introduced  in  the  Indiana 
Senate,  Feb.  19,  providing  for  the  re- 
peal of  the  law  under  which  the  present 
State  highway  commission  operates.  It 
was  referred  to  the  Committee  on 
Roads.  The  bill  provides  that  the  funds 
available  for  the  commission  shall  go 
to  the  State  school  fund  when  the  com- 
mission winrls  u:>  its  business.  If  the 
bill  should  pass,  the  construction  of 
highways  would  he  placed  entirely  in 
the  hands  of  the  counties. 
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Patented  Pavements  Permissible 
in  Illinois,  Court  Rules 

Under  decision  just  handed  do^vn  by 
the  Supreme  Court  of  Illinois  an  act 
passed  in  1919  by  the  Illinois  State 
Legislature  regarding  patented  pave- 
ments is  declared  constitutional.  Prior 
to  that  year  the  use  of  patented  pave- 
ments had  been  prohibited  under  the 
Supreme  Court's  decision  of  the  then 
existing  law.  The  Legislature  then 
passed  an  act  permitting  municipalities 
to  contract  for  patented  pavements  pro- 
vided they  are  placed  in  competition 
with   unpatented   pavements. 

Pursuant  to  this  act  the  city  of 
Rockford,  III.,  received  proposals  for 
several  types  of  pavement,  including 
Warrenite-Bitulithic,  patented  by  War- 
ren Bros.  Co.,  Boston.  A  taxpayer,  R. 
J.  Schultz,  brought  an  action  to  restrain 
the  contract  on  the  grounds  that  the 
act  of  1919  was  unconstitutional  and 
that  the  proceedings  had  not  fully  com- 
plied with  the  act.  The  Supreme  Court, 
in  unanimous  opinion  written  by  Mr. 
Justice  Carter,  has  decided  against  the 
plaintiff  taxpayer  on  all  points  and  sus- 
tained the  decision  rendered  by  the 
county  court  more  than  a  year  ago. 
This  case  has  been  in  the  courts  for 
nearly  two  years. 


is  supported  by  a  resolution  of  the 
Building  Officials'  Conference,  advocat- 
ing that  building  operations  be  re- 
stricted to  persons  of  proved  ability. 

Experience  in  the  borough  of  Man- 
hattan, Mr.  Miller  states,  has  demon- 
strated the  need  for  a  law  to  fix  respon- 
sibility on  builders.  "It  has  not  been 
unusual  for  an  applicant  to  submit  to 
this  bureau  fo.  approval  a  set  of  plans 
and  then  to  pass  on  to  the  builder  or 
owner  a  different  set  with  the  mislead- 
ing information  that  they  are  approved; 
to  work  contrary  to  approved  plans; 
to  work  without  a  permit;  to  make  mis 
statements  or  misrepresentations  in  the 
application  or  on  the  plans  as  to  sur- 
rounding conditions  that  vitally  affect 
the  validity  of  the  permit;  and  to 
change  the  occupancy  of  a  building 
after  its  completion  contrary  to  the 
certificate  of  occupancy." 


Engineering  Societies 


Bill  to  Register  Builders  in  New 
York  City 

A  bill  just  introduced  in  both  houses 
of  the  New  York  state  legislature  pro- 
vides for  registering  builders  in  New 
York  City,  and  prohibits  the  issuance 
of  building  permits  to  or  the  conduct  of 
building  work  by  any  persons  not  duly 
registered.  The  purpose  is  to  be  ac- 
complished by  amending  the  chai'ter  of 
the  city  by  the  addition  of  a  registra- 
tion clause.  Under  this  clause  a  build- 
ing permit  can  be  issued  only  to  an 
architect,  engineer,  builder,  contractor 
or  other  person  duly  registered  in  the 
office  of  the  bureau  of  buildings  as  a 
person  fully  qualified  to  undertake  or 
supervise  the  work  of  construction  or 
alteration  covered  by  the  permit. 

Concerning  the  method  of  registra- 
tion, the  bill  provides  that  the  superin- 
tendent of  buildings  shall,  within  ten 
days  after  an  application  for  registra- 
tion, issue  to  the  applicant  a  certificate 
of  registration  or  furnish  him  a  state- 
ment in  writing  setting  forth  the 
reasons  for  rejection. 

Certificates  of  registration  may,  how- 
ever, be  issued  to  anyone  who  has  re- 
ceived a  permit  for  building  work  v«th- 
in  the  past  three  years  and  has  not 
since  been  convicted  of  violation  of  a 
building  regulation.  The  superinten- 
dent of  buildings  has  power  to  cancel 
any  certificate  of  registration  for  cause. 
This  bill  was  presented  at  the  in- 
stance of  the  building  authorities  of 
New  York  City.  According  to  Rudolph 
P.  Miller,  superintendent  of  buildings, 
Borough  of  Manhattan,  its  object  is  to 
place  more  definitely  the  responsibility 
for  proper  and  safe  construction  and 
compliance  with  the  building  law.     It 


Ask  I.  C.  C.  Authority  for  Union 
Station  at  Cleveland 

An  application  for  authority  and  cer- 
tificate of  public  convenience  for  the 
construction  of  the  proposed  high- 
level  union  passenger  station  to  be  lo- 
cated on  the  Public  Square  at  Cleve- 
land has  been  filed  with  the  Interstate 
Commerce  Commission  by  the  New 
York  Central  R.R.  The  application 
contemplates  the  use  of  the  passenger 
station  by  the  New  York  Central,  the 
Big  Four  and  the  Nickel   Plate. 

For  some  time  it  had  been  planned 
to  build  a  union  station  on  the  Lake 
front.  Then  the  project  for  the  high- 
level  station  was  launched.  The  two 
plans  were  described  and  commented 
upon  editorially  in  Engineering  News- 
Record,  Jan.  30,  1919,  pp.  241  and  217, 
respectively. 

The  granting  of  the  present  appli- 
cation will  permit  the  three  railroads 
to  contract  with  the  Cleveland  Union 
Terminals  Co.  for  construction  and 
operation  of  the  high-level  station  so 
that  further  legal  measures  and  financ- 
ing may  go  forward.  The  project  as 
now  put  forward  was  approved  by  city 
ordinance  Jan.   6,   1919. 


Gear  Train  Protected  in  New  Type 
of  Water  Meter 

To  prevent  damage  by  acid,  alkaline 
or  sand-bearing  water  the  Neptune 
Meter  Co.  has  developed  a  Trident 
meter  in  which  a  circulation  of  water 
is  prevented  from  reaching  the  spindles 
and  gears  of  the  gear  train,  which  oper- 
ates constantly  in  a  bath  of  lubricant. 
The  flanged  disc  forming  the  bottom 
plate  of  the  gear  train  fits  against  the 
machined  surface  of  the  inside  of  the 
casing,  thus  making  a  tight  joint.  In 
assembling,  the  gear  train  is  filled  with 
a  special  lubricating  compound  which 
reduces  friction  and  protects  the  metal 
parts.  This  new  feature  is  adaptable 
to  all  Trident  meters  up  to  1  in.  now 
in  service  by  means  of  a  washer  which 
fits  between  the  shoulders  of  the  disc 
and  forms  an  equally  tight  joint  in  the 
older  types  of  meters. 


Calendar 

Annual  Meetings 


AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y..  May  9, 
10  and   11. 

AMERICAN  SOCIETY  OF'  CIVIL 
ENGINEERS.  New  York  ;  Annual 
Convention,  Houston,  Texas.  April 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York; 
Spring  meeting.  Chicago,  May 
23-26. 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION.  Chicago  ; 
Convention,   March   15-17. 


The  Minnesota  Surveyors'  and  Engi- 
neers' Society,  at  its  convention  in  St. 
Paul,  Feb.  21-23,  ratified  without  a  dis- 
senting vote  the  constitution  of  the  pro- 
posed Minnesota  Federation  of  Archi- 
tectural and  Engineering  Societies  and 
raised  the  dues  to  take  care  of  this  ad- 
ditional expense.  The  proposed  regis- 
tration law  for  architects  and  engineers 
was  also  indorsed.  Sectional  meetings 
devoted  to  municipal,  highway  and 
drainage  affairs,  were  held  in  the  fore- 
noons of  the  22nd  and  23rd.  General 
assemblies  were  held  in  the  afternoons. 
W.  N.  Ryerson,  general  manager  of 
the  Great  Northern  Power  Co.,  of  Du- 
luth,  spoke  on  the  civic  responsibili- 
ties of  the  engineer.  E.  G.  Quamme, 
president  of  the  Federal  Land  Bank  of 
St.  Paul,  told  of  the  development  of 
fifty  million  acres  of  land  in  the  Great 
Lakes  region  and  the  part  the  engineer 
is  expected  to  have  in  it.  At  the  ban- 
quet, Feb.  22,  Dean  Leland,  College  of 
Engineering,  of  the  State  University 
and  Horace  Lowry,  president  of  the 
Twin  City  Rapid  Transit  Co.,  were  the 
speakers. 

The  Providence  (R.  L)  Section,  Am. 
Soc.  C.  E.  and  the  Providence  Engineer- 
ing Society  held  a  joint  meeting  Feb.  15 
at  which  Arthur  P.  Davis  delivered  an 
illustrated  lecture  on  "National  Irriga- 
tion." Mr.  Davis  described  for  the  first 
time  in  public  the  project  for  flood  con- 
trol of  the  Colorado  River. 

The  New  Jersey  Sewage  Works  As- 
sociation, at  its  meeting,  Feb.  18,  elected 
the  following  officers:  President,  C.  G. 
Wigley  of  Maplewood;  vice-presidents, 
S.  F.  Miller  of  South  Orange  and  M.  C. 
Smith  of  Newton;  secretary- treasurer, 
M.  E.  Fuller  of  Summit. 

The  Engineering  Society  of  Wiscon- 
sin, at  its  annual  meeting  in  Madison 
Feb.  21-23,  elected  the  following  of- 
ficers: President,  Prof.  C.  I.  Corp;  vice- 
president,  Jerry  Donohue.  Resolutions 
were  passed  advocating  that  the  state 
legislature  compel  the  licensing  of  all 
engineers,  the  establishment  of  a  col- 
lege of  architecture  at  the  state  uni- 
versity, and  the  deepening  of  the  St. 
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Lawrence  River  for  the  use  of  ocean 
liners. 

The  Portland  Section,  Am.  See.  C.  E., 

at  a  recent  meeting,  passed  a  resolution 
calling  upon  the  board  of  direction  of 
the  society  to  restore  the  policy  of  pub- 
lishing technical  papers  and  discus- 
sions in  full  in  the  Proceedings.  The 
present  publication  policy  is  condemned. 
The  point  is  made  that  the  principal 
benefit  of  membership  in  the  society  and 
for  which  dues  are  paid  is  the  receipt  of 
technical  papers  and  discussions"  there- 
on. Copies  of  the  resolution  have  been 
forwarded  to  all  of  the  other  sections  o^ 
the  society  with  the  request  that  each 
express  to  the  board  of  direction  its 
views  regarding  future  publications. 


Personal  Notes 


C.  T.  Jackson,  district  engineer 
Chicago,  Milwaukee  &  St.  Paul  Ry.,  has 
been  appointed  principal  assistant  en- 
gineer with  office  at  Chicago. 

James,  Proctor  &  Redfern, 
L  T  D.,  is  the  new  name  of  the  E.  \. 
James  Co.,  Ltd.,  Toronto,  Ont.  Mr. 
Proctor  has  been  with  the  company  as 
managing  director  since  1916  and  con- 
tinues his  work  as  vice-president  and 
managing  director.  Mr.  Redfern  dur- 
ing the  past  year  has  acted  as  secre- 
tary-treasurer for  the  company  and  will 
continue  in  that  office.  The  business 
will  continue  as  an  organization  of  con- 
sulting municipal  engineers. 

A.  N.  W  ARDLE,  member  of  the  en- 
gineering party  sent  to  Athens,  Greece, 
last  summer  by  Ford,  Bacon  &  Davis 
on  the  design  of  system  of  water  supply 
and  sewerage  of  Athens  and  Peiraeus 
has  returned  and  become  associated 
with  the  Holway  Engineering  Co.,  civil 
and  sanitary  engineer,  Tulsa,  Okla. 
Mr.  Wardle  was  formerly  chief  engi- 
neer West  Virginia  State  Board  of 
Health. 

C.  R.  Thomas,  in  charge  of  the 
publication  of  results.  Forest  Products 
Laboratory,  Madison,  Wis.,  has  resigned 
to  become  editor  of  the  Professional 
Engineer,  the  magazine  of  the  Ameri- 
can Association  of  Engineers.  Mr. 
Thomas  was  formerly  associate  editor 
of  Enyineeriny  &  Contracting  and  more 
recently  editor  of  Successful  Methods. 

Edmund  T.  Perkins.  Edmund 
T.  Perkins  Engineering  Co.,  consulting 
engineer,  Chicago,  will  sail  for  Bar- 
ranquilla,  Colombia,  South  America, 
March  15.  He  is  to  report  upon  an 
extension  of  the  activities  of  the  El 
Prado  Co.,  a  Colombian  engineering  and 
' nnstruction  corporation  which  is  a  con- 
"lidation  of  (1)  an  old  Colombian  con- 
-t ruction  company,  de  la  Rosa  Her- 
manos,  (2)  the  engineering  organiza- 
tion of  K.  C.  Parriah,  operating  in  the 
country  for  16  years  and  (.3)  Middle 
West  capitalists.  Daniel  C.  Breck, 
Selden-Breck     Construction,     Co.,     St. 


Louis,  is  now  on  the  ground  for  the 
same  purpose  with  an  engineer  and 
architect. 

Byron  W.  Benedict  has  re- 
signed as  city  engineer  of  Lockport,  N. 
Y.,  to  become  manager  of  the  securities 
department  of  the  American  Gas  Co., 
Philadelphia. 

P.  C.  D  u  G  A  N,  formerly  designing 
engineer,  sewerage  divison,  office  of  city 
engineer,  Flint,  Mich.,  has  been  ap- 
pointed state  sanitary  engineer  of  Ken- 
tucky, with  headquarters  in  Louisville. 

E.  Y.  A  L  L  E  N,  valuation  engineer  of 
the  Central  R.R.  of  X.  J.,  and  the  Phil- 
adelphia &  Reading  Ry.,  will,  from 
March  1,  devote  his  entire  time  to  the 
department  of  valuation  of  the  Read- 
ing   System. 

W.  W.  James,  formerly  assistant 
valuation  engineer,  Central  R.R.  of 
N.  J.,  has  been  appointed  valuation  en- 
gineer to  succeed  E.  Y.  Allen.  Mr. 
James  has  been  connected  with  the 
company  for  about  18  years. 

Besselievre,  Disher  & 
Miller,  In  c,  engineers  and  con- 
structors, have  opened  offices  in  New 
York  City.  E.  B.  Besselievre  is  a  con- 
sulting engineer  with  14  years'  experi- 
ence and  specialization  in  the  design 
and  construction  of  sewerage  systems, 
sewage  treatment  plants  and  general 
sanitary  engineering  practice  for  mu- 
nicipalities, industrial  plants,  etc.  He 
is  at  present  acting  as  advisory  engi- 
neer for  the  Chemical  Warfare  Service, 
U.  S.  A.,  Lakehurst,  N.  J.  Q.  F. 
Disher  has  supervised,  as  chief  field 
engineer,  construction  of  many  sewer- 
age and  water  systems,  sewage  and 
water  treatment  plants,  roads,  and 
general  utilities  for  municipalities  in 
many  states.  C.  W.  Miller  is  experi- 
enced in  the  design  and  construction  of 
general  utilities,  power  plants,  gas 
plants,  and  general  engineering  layouts. 

D.  G.  F  I  s  H  B  e  c  K,  formerly  with 
the  engineering  department  of  the  Tur- 
ner Construction  Co.,  New  York,  has 
accepted  a  position  on  the  faculty  of 
West  Virginia  University  in  tha  depart- 
ment of  mechanics. 

G.  D.  Hastings,  formerly  city 
assessor  and  "cting  manager,  has  been 
appointed  town  manager  of  Guelph, 
Ont. 

C.  C.  Cunningham  has  been  ap- 
pointed division  engineer  of  the  Kansas 
division  Chicago,  Rock  Island  &  Pacific 
Ry.,  with  headquarters  at  Herington, 
Kan. 

W.  W.  S  c  H  L  E  c  H  T,  project  man- 
ager U.  S.  Reclamation  Service,  Yuma 
Project,  Yuma,  Ariz.,  has  resigned.  He 
h:is  been  with  the  Reclamation  Service 
almost  continuously  since  its  establish- 
ment. 

George  F.  Drew  has  resigned 
as  chief  engineer  of  the  Pejepscot 
Paper  Co.,  Brunswick,  Me.,  and  con- 
templates taking  up  the  practice  of 
general  mill  engineering  with  office  at 
Brunswick. 


Obituary 


Major-Gen.  Alexander 
Mackenzie,  U.  S.  A.,  retired,  and 
former  Chief  of  Engineers,  died  Feb. 
23  in  Washington, 
D.  C.  He  was  born 
in  Potosi,  Wis.,  in 
1844  and  was  grad- 
uated from  the  U. 
S.  Military  Acad- 
emy, West  Point, 
in  1864,  when  his 
service  with  the 
Corps  of  Engineers, 
U.  S.  Army,  began. 
After  serving  in  the 
Civil  War  wit'.i 
rank  of  captain  he 
engaged  in  important  public  works 
construction,  including  the  improve- 
ment of  the  harbors  of  Lake  Michig'an, 
the  construction  of  the  Louisville  and 
the  Portland  canals.  From  1895  Ij 
1903  he  was  first  assistant  to  the  Chief 
of  Engineers,  a  member  of  the  Missouri 
River  Commission  and  member  of  the 
Lighthouse  Board.  He  was  promoted 
to  colonel  in  190L  On  Jan.  23,  1904, 
he  was  made  brigadier-general  and 
Chief  of  Engineers.  He  was  retired 
after  fourty-four  years  of  active  serv- 
ice. May  25,  1908,  but  continued  his 
interest  in  engineering  matters.  Dur- 
ing the  World  War  he  again  entered  the 
service  and  continued  on  active  duty 
until  about  a  year  ago. 

CoL.  Michael  J.  McDon- 
0  u  g  H,  Corps  of  Engineers,  U.  S. 
Army,  died  Feb.  13  in  Denver,  Col. 
He  was  born  in  Boston,  Mass.,  in  1877 
and  was  graduated  from  the  U.  S. 
Military  Academy  in  1899.  He  began 
his  army  service  with  the  Artillery, 
later  being  transferred  to  the  Engi- 
neers. From  1900  to  1902.  he  was 
stationed  at  Ft.  Barrancas,  Pensacola, 
Fla.,  on  electrical  installations,  con- 
crete work  in  seacoast  batteries,  build- 
ing construction,  harbor  construction, 
dredging,  and  installation  and  develop- 
ment of  a  system  of  fire  control  for 
seacoast  guns.  He  left  this  work  to 
enter  the  Engineer  School  of  Applica- 
tion, Washington  Barracks,  Washing- 
ton, D.  C.  In  1903  he  became  assistant 
instructor  in  practical  military  engi- 
neering at  the  U.  S.  Military  Academy 
(under  Major  M.  M.  Patrick).  During 
this  time  he  assisted  Major  Patrick  in 
constructing  a  pipe  line  from  Ft.  Mont- 
gomery to  West  Point,  and  in  similar 
projects.  He  was  instructor  of  cadets 
in  topographical  surveying  and  in  mili- 
tary road  reconnaissance.  Colonel  Mc- 
Donough  is  joint  author  with  Col.  P.  S. 
Bond  of  the  widely  known  book  "The 
Technique  of  Mndcrn  Tactics."  In  1917, 
when  about  to  leave  with  his  regiment 
for  duty  in  France,  he  developed  tuber- 
culosis and  was  placed  in  the  U.  S. 
Army  general  hospital.  He  has  spent 
about  three  years  in  the  West.  Col. 
McDonough  was  graduated  as  numbe 
15  in  his  class  »t  West  Point. 
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Civil  Engineers  Fail  To  Elect 
Secretary 

In  accordance  with  a  decision  made 
at  the  meeting  of  the  board  of  direction 
of  the  American  Society  of  Civil  Engi- 
neers in  January  the  election  of  a  sec- 
retary of  the  society  was  one  of  the 
principal  items  of  business  at  the  board 
meeting,  March  7.  A  committee  of 
past-presidents,  in  accordance  with  pre- 
vious instructions,  reported  on  the 
qualifications  of  the  candidates.  Ballot- 
ing was  then  ordered  by  the  board,  said 
balloting  to  continue  until  a  choice  is 
made,  the  result  to  be  announced  at  the 
Houston  convention. 


Chicago  Railway  Terminal  Com- 
mission Changes 

John  F.  Wallace  and  Bion  J.  Arnold, 
consulting  engineers,  have  i-esigned 
from  the  Chicago  municipal  commission 
on  railway  terminals.  Mr.  Wallace  is 
succeeded  as  chairman  by  W.  F.  Lipps, 
wlio  was  formerly  chairman  of  the  city 
council  committee  on  railway  terminals. 
Edward  J.  Noonan,  chief  engineer  for 
the  commission,  succeeds  Mr.  Arnold. 


Clinton,  Iowa,  Rejects  Municipal 
Ownership  of  Water-Works 

By  a  vote  of  3,201  to  722,  Feb.  11, 
Clinton,  la.,  rejected  a  proposal  to 
acquire  the  privately-owned  water- 
works now  supplying  the  city.  A  pro- 
posal for  a  $435,000  bond  issue  to  sup- 
plement an  existing  debt  of  $465,000 
against  the  property  was  also  voted 
down  3,252  to  724. 
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Six -Year  Comparison  of  Wholesale  Commodity 
Prices  and  Building  Materials  Costs 

Aberthaw  Construction  Company's  Analysis  Shows  Latter  Are  Now 
Approaching  Commodity  Level 

By  H.  E.  Keyes 

Aberthaw   Construction  Company,   Boston 


The  close  of  1920  put  an  end  to  sky- 
rocketing of  building  material  prices 
and  saw  the  majority  of  those  prices 
moving  tamely  but  swiftly  toward  the 
level  of  commodities  in  general.  This 
is  clearly  shown  in  the  accompanying 
set  of  charts  prepai'ed  by  P.  F.  Ayer, 
planning  department,  Aberthaw  Con- 
struction Co.,  in  which  the  relation  be- 
tween the  prices  of  building  materials 
and  of  wholesale  commodities  is  com- 
pactly presented  for  the  period  from 
1914  to  1920. 

The  commodity  index  scale  starts  at 
100  in  1914  at  the  level  of  a  particular 
commodity  price  at  that  time.  The  fig- 
ure 200  on  the  commodity  index  scale  is 
at  the  same  level  as  twice  the  1914 
price,  so  that  the  price  curve  of  the 
particular  material  under  considera- 
tion can  be  read  either  on  the  price 
scale,  showing  actual  material  prices,  or 
on  the  commodity  index  scale,  showing 
the  relative  price  of  the  material  to  the 
basic  1914  price. 

The  commodity  price  index  used  is 
that  of  the  United  States  Bureau  of 
Labor  Statistics.  The  scale  of  building 
material  prices  is  the  scale  of  actual 
cost  of  the  materials^not  their  quoted 
prices.  This  is  particularly  important 
in  the  case  of  steel,  which,  throughout 
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the  war  and  for  some  time  subsequent 
thereto,  exhibited  a  wide  disparity  be- 
tween quotations  and  delivery  prices. 

The  chart  offers  a  text  for  a  variety 
of  discussions.  Perhaps  its  most  obvi- 
ous indication,  however,  is  that  of  the 
extraordinary  sensitiveness  of  steel 
prices  to  actual  conditions  of  demand 
and  supply.  The  great  sinews  of 
modern  war  are  of  steel.  Hence,  steel, 
even  though  weighted  by  government 
control,  was  the  first  structural  mate- 
rial to  make  a  conspicuous  rise  from 
the  general  commodity  level.  With  the 
special  demand  withdrawn,  steel  has 
made  the  swiftest  approach  to  the  level 
of  other  things. 

It  is  to  be  observed  that  the  charted 
line  extends  only  to  the  close  of  1920. 
The  first  few  weeks  of  1921  have  wit- 
nessed still  further  declines  both  in  the 
commodity  index  and  in  the  quoted 
prices  for  building  materials.  The  com- 
modity index  has  declined  to  177  since 
Jan.  1,  1921.  Actual  prices  of  building 
materials — that  is,  prices  for  cash  pur- 
chases in  quantity — are  only  formally 
quotable,  since  there  is  no  market 
worthy  of  the  name  and  hence  no  real 
knowledge  of  the  purchasing  power  of 
a  dollar  that  has  the  courage  to  ven- 
ture out  in  actual  quest  of  goods. 
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Construction  Conference  Urges   Price  Deflation 

Lower  Re-discount  Rates  and  Governmental  Economies  Essential — 
Local  Conferences  Urged 


Frankly  stating  that  public  distrust 
of  the  construction  industries  is  the 
cause  of  the  present  stagnation  in 
building,  the  National  Construction 
Conference  at  Chicago  on  March  2  and 
3  advised  "drastic  deflation  of  prices 
and  wages  to  an  irreducible  minimum." 
While  each  charged  responsibility  for 
inaction  to  the  others,  labor,  manage- 
ment, capital  and  transportation  all 
agreed  on  this  main  fact.  Organized 
labor,  it  is  to  be  particularly  noted,  was 
as  prompt  in  accepting  its  duty  in  re- 
adjustment as  were  capital  and  man- 
agement. With  the  decision  that  de- 
flation is  necessary  the  conference  rec- 
ommended that  local  conferences  be 
held  to  state  the  problem  and  arrive  at 
means  for  concerted  action  and  that 
individual  industries  review  and  re- 
vise their  prices  to  secure  complete  de- 
flation at  the  earliest  possible  moment. 

Cheaper  Money  Essential 

Striking  the  keynote  of  the  confer- 
ence with  the  statement  that  no  remedy 
was  possible  unless  all  interests  ap- 
proached the  situation  with  a  deter- 
mination to  sacrifice  something  Harry 
A.  Wheeler,  vice-president.  Union  Trust 
Co.,  Chicago,  announced  that  "it  is  ob- 
vious that  cheaper  money  is  essential 
to  the  start  of  building  operations." 
If  it  may  be  expected  that  labor,  ma- 
terials, transportation  and  money  will 
recede  no  further  then  this  is  the  time 
to  begin  to  build,  and  to  convince  the 
public  that  such  is  the  case.  If,  on  the 
other  hand,  we  may  expect  that  these 
commodities  will  be  cheaper,  every  ef- 
fort must  now  be  made  to  arrive  at 
that  stage  of  an  "irreducible  price 
level"  when  reconstruction   may  start. 

Rediscount  rates,  expressing  th( 
financial  remedy  to  the  building  trad* 
Mr.  Wheeler  said,  are  the  main  oL 
stacles  facing  the  construction  busi- 
ness. "If  re-discount  rates  were  low- 
ered today  current  money  rates  would 
fall  within  48  hours,"  he  said.  "From 
our  viewpoint,"  he  continued,  "that  is 
the  biggest  item  now  obstructing  the 
financing  of  building  projects.  If  the 
Federal  Reserve  system  will  lower  its 
re-discount  rate  in  conformity  with  the 
rate  now  prevalent  in  a  number  of 
commodities  the  banks  will  immediately 
lower    their   interest    rates   on   money." 

Railways  Cannot  Reduce  Rates 

C.  H.  Markham,  president  of  the  Il- 
linois Central  R.R.,  spoke  on  the  trans- 
portation problem  as  it  affects  the  con- 
struction indu.stry,  urging  builder.s  to 
co-operate  with  the  railroads  in  fur- 
thering liquidation.  He  was  supported 
by  A.  J.  County,  vice-president,  Penn- 
sylvania R.R.,  who  stated  that  there 
will  be  no  increases  in  rates  despite  the 
frequent  deficits,  but  on  the  other  hand 
there  can  be  no  decrease  for  some  time 
to  come.  Mr.  County  stated  that  the 
"railroads  have  made  a  serious  defla- 


tion in  their  outlays  and  costs,  and 
are  looking  to  the  other  trades  and  in- 
dustries to  help  in  making  a  basis  on 
which  business  can  resume."  High 
costs  and  profits  must  be  deflated  to 
meet  present  conditions,  he  said.  In- 
dustries can  get  close  to  their  cus- 
tomers with  prices  for  raw  materials 
and  finished  work  that  will  influence 
them  to  enter  the  market.  We  must 
also  look  for  the  government  to  assist 
this  deflation  program  by  definite  steps: 
(1)  The  fixing  of  war  indemnities  and 
the  funding  of  the  war  debts  and  costs 
of  the  various  nations,  as  well  as  our 
own,  so  that  the  same  may  be  spread 
over  a  fifty-year  period;  (2)  reduction 
to  a  peace  basis  of  governmental  staffs 
and  bureaus — federal,  state  and  munic- 
ipal— to  bring  about  a  reduction  in 
heavy  taxes." 

The  government,  he  asserted,  must 
join  in  a  program  of  cutting  off  large 
expenditures  for  non-productive  work, 
and  those  that  will  not  reduce  expenses, 
and  finish  only  those  projects  so  far 
advanced  that  it  will  mean  a  waste  of 
capital  to  stop  the  work. 

High  Prices  Control — Not 
High  Wages 

Speaking  for  organized  labor  James 
Bulger,  president  of  the  Denver  Trades 
Division  of  the  National  Federation, 
said:  "Everyone  who  has  taken  part 
in  this  conference  has  taken  a  keen 
pleasure  in  'passing  the  buck.'  The 
railways  have  laid  the  trouble  to  labor 
and  rates.  The  banks,  as  represented 
here,  mention  re-discount  rates  as  the 
trouble,  and  labor.  Coal  representa- 
tives who  have  spoken  at  this  confer- 
ence have  stated  that  80  per  cent  of 
the  cost  of  coal  is  due  to  labor.  Con- 
struction men  have  plainly  intimated 
that  housing  operations  would  start 
just  as  soon  as  labor  reduces  its  wages. 
Labor  may  be  somewhat  at  fault.  That 
may  be  said  of  a  number  of  things 
pertinent  to  the  construction  industry. 
But  deeper  than  that  it  is  indisputable 
that  the  real  obstacle  in  the  way  of 
commencing  building  operation  and  one 
of  the  principal  causes  of  unemploy- 
ment are  the  high  prices  of  building 
materials." 

Conclusions 

Summarized  briefly  the  conference 
disclosed  that  current  costs  of  con- 
struction materials  still  remain  much 
and  erratically  higher  as  compared  with 
pre  war  costs  and  compared  with  the 
average  of  all  other  commodities.  Cur- 
rent construction  labor  costs  have  not 
had  proper  adjustment  to  accord  with 
prua«nt  conditions.  Practices  and  con- 
ditions surrounding  financing  of  build- 
ing construction  require  modification. 
FU'lation.s  between  employers  and  em- 
ployees call  for  improvement  and 
stabilization  to  secure  continuity  of 
operations  in  all  building  construction, 
and   employers    and    contractors    have 


not  progressed  to  the  needed  extent  in 
effecting  reasonably  prompt  deflation  of 
values  throughout  the  construction  in- 
dustry (and  all  stages  thereof  from  raw 
materials  to  finished  products),  includ- 
ing their  own  overhead   and  profit. 

The  conference  was  held  under  the 
direction  of  the  National  Federation 
of  Construction  Industries,  Ernest  T. 
Trigg,  Philadelphia,  Pa.,  president. 


Chicago  Expert  Builders  Formed 

Chicago  Expert  Builders,  an  asso- 
ciation of  all  classes  of  industry  and 
science  engaged  in  or  connected  with 
the  construction  industry,  was  formed 
last  week.  The  application  for  a  char- 
ter sets  forth  the  objects  of  the  associ- 
ation as  follows:  (1)  To  build  Chicago 
better;  (2)  to  further  and  promote  high 
ideals  in  civic  development  and  to  en- 
courage efficiency  and  public  faith  in 
municipal  works;  (3)  to  make  available 
to  the  community  the  highest  type  of 
expert  advice  in  construction  and  engi- 
neering problems;  and  (4)  to  make  pos- 
sible full  co-operation  between  all 
classes  of  interests  engaged  in  con- 
struction. 

In  personnel,  the  charter  membership 
list  contains  names  of  engineers,  archi- 
tects and  contractors,  representatives 
of  material  producers,  bonding  com- 
panies, real  estate  operators  and  legal 
advisers.  With  no  definite  program 
established,  it  is  felt  that  free  inter- 
course between  these  variou.'!  interlock- 
ing interests  will  result  in  the  formula- 
tion of  a  program  productive  of  benefit 
to  the  entire  community.  Following 
are  the  ofl[icers  of  the  new  association: 
William  M.  Lawton,  attorney  for  the 
Real  Estate  Association  of  Illinois, 
president;  Robert  Isham  Randolph,  con- 
sulting engineer,  first  vice-president; 
Frank  D.  Chase,  of  Frank  D.  Chase, 
Inc.,  second  vice-president;  Ivan  O. 
Ackley,  real  estate  operator,  secretary; 
and  Hiram  S.  Cody,  Chicago  Trust  Co., 
treasurer.  Others  among  the  incorpo- 
rators are  Wensel  Morava,  steel  con- 
tractor, Harry  B.  Wheelock,  architect, 
Peter  Aagaard,  contractor,  Justin  G. 
McCarthy,  paint  manufacturer  and  F. 
H.  Rudderham,  lumber  dealer. 


Building  Report  of  Manhattan 
for  February 

According  to  the  report  of  the  super- 
intendent of  buildings.  Borough  of  Man- 
hattan, New  York  City,  plans  were  filed 
during  February  for  the  ciinstruclion  of 
thirty-three  new  buildings  costing  a 
total  of  $8,8G1,3G0.  Plans  were  filed  for 
one  tenement  house,  costing  $2.')0,000; 
one  hotel,  $1,500,000;  six  stores  and 
loft  buildings,  f  l,31fi,2.")0;  five  oflicc 
buildings,  $;!,3.''..'"),n00;  one  factory,  $7,'-.,. 
000;  one  church,  |7r),000;  one  municipal 
building.  $79,000-  one  place  of  amuse- 
ment, $1,500,000;  nine  garages,  $505,- 
600;  and  seven  other  structures,  $5,610. 
Applications  were  made  to  alter  221 
buildings  at  a  total  cost  of  $1,582,615. 
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Pennsylvania  and  Illinois 
Reject  Road  Bids 

Nineteen  of  the  twenty-six  road  con- 
struction projects  on  which  the  Penn- 
sylvania highway  department  received 
bids  Feb.  19  were  rejected.  All  of  the 
bids  received  Feb.  18  by  the  highway 
department  of  Illinois  were  rejected, 
the  cause  being  the  same  in  each  case — 
excessive  prices.  In  the  case  of  Penn- 
sylvania the  low  bids  averaged  in  ex- 
cess of  $70,000  per  mile,  while  in  Illinois 
the  average  was  about  550,000. 

In  rejecting  the  Pennsylvania  bids 
State  Highway  Commissioner  Sadler 
said  that  he  did  not  believe  prices  sub- 
mitted wei-e  representative  of  the  down- 
ward trend  of  prices  in  labor  and  mate- 
rials. The  projects  will  soon  be  read- 
vertised. 

Call  for  Bids  on  Hudson  Vehicle 
Tunnel  Shafts 

The  second  call  for  bids  on  construc- 
tion connected  with  the  Hudson  River 
vehicular  tunnel  has  been  set  for  March 
29.  The  work  involved  is  the  construc- 
t-on and  sinking  of  two  ventilating 
shafts  to  be  located  in  the  Erie  R.R. 
yards  at  the  Jersey  end  of  the  tubes. 
Due  to  more  favorable  ground  condi- 
tions than  existed  on  the  Manhattan 
side,  where  steel  caissons  were  called 
for  reinforced-concrete  caissons  have 
been  selected  as  the  type  for  the  Jersey 
shafts. 

Conditions  in  the  Common 
Brick  Industry 

According  to  the  March  digest  of  the 
Common    Brick    Manufacturers    Asso- 
ciation of  America,  98  out  of  142  con- 
cerns   reporting  '  have   made    no   recent 
reduction  in  the  price  of  brick.     Seven 
concerns  have  cut  the  price  $3  a  thou- 
sand;   twenty,   $2    a   thousand;    sixteen 
reduced   less   than   $2   a  thousand,  and 
one  concern  reported  a  cut  more  than 
$3  a  thousand.    The  142  concerns  repre- 
sent approximately  40  per  cent  of  the 
country's  total  production.     After  from 
three  to  six  months  of  almost  complete 
inactivity  in  the  brick  industry,  prices 
range   from    $13    to    $25    per   thousand 
at  the  plants,  witTi  only  four  concerns 
out  of  the  142  quoting  the  lower  figure. 
More  brick  was  shipped  than  during 
the  preceding  month,  stocks  on  hand  be- 
ing reduced  to  352,000,000  brick.     The 
ratio  of  orders  also  has  decreased,  be- 
ing 34  per  cent  as  compared  with   the 
preceding     report     of     50i     per     cent. 
Eighty-one  per  cent  of  the   plants  re- 
porting  are   closed    as    compared    with 
86  per  cent  the  month  preceding.   There 
is  less  than  one  month's  normal  supply 
of  brick  in  the  yards.    Nearly  all  manu- 
facturers who  have  resumed  production, 
report  labor  supply  and  efficiency  favor- 
able and  c*al  supply  ample. 

There  is  only  one  section  of  the  coun- 
try —  Southern  California  —  which  is 
over-sold  on  common  brick.  The  burnt 
brick  on  hand  in  that  section,  including 
California,  Arizona  and  Nevada  is  ap- 
proximately    15,000,000,     whereas     the 


orders    on    books    total    approximately 
16,500,000  brick. 

Manufacturers  declare  a  further  re- 
cession in  prices  depends  on  a  down- 
ward revision  in  freight  rates. 


vestigate  the  expenditures  reported  five 
years  ago  that  the  company  was  en- 
titled to  the  sum  which  Congress  has 
ni'.v  appropriated. 


Lumber  Orders  and  Shipments 
Greater  Than  Cut 

For  the  first  eight  weeks  of  1921 
orders  received  from  the  seven  associ- 
ations of  the  National  Lumber  Manu- 
facturers Association  were  8  per  cent 
in  excess  of  the  cut  for  the  same  period. 
The  total  shipments,  though  not  so 
large  as  the  orders  received,  exceeded 
the  production  by  5  per  cent.  The 
total  production  for  the  8  weeks  was 
945,106,500  ft.  b.m.;  the  shipments  993,- 
624,038  ft.  b.m.;  and  the  orders  1,016,- 
236,358  ft.  b.m.  These  figures  represent 
approximately  50  per  cent  of  normal 
production,  orders,  and  shipments. 


January  Imports  and  Exports 
Show  Decline 

According  to  a  report  recently  issued 
by  the  Department  of  Commerce  there 
was  a  sharp  falling  off  in  American 
trade  with  Europe  and  South  America 
in  January  as  compared  with  December. 
Our  exports  to  Europe  in  January  were 
$325,530,000  as  compared  with  $388,- 
587,000  in  December,  and  the  total  ex- 
port trade  amounted  to  $674,740,000  in 
January  as  compared  to  $720,852,000  in 
December.  Imports  totaled  $208,814,- 
000  in  January  as  compared  with  $266,- 
112,000  in  December,   1920. 


Wages  Cut  in  Building  Trades 

During  the  past  few  weeks  building 
trades  employers  in  several  cities  have 
announced  wage  reductions.  According 
to  press  reports  the  mason  contractors 
of  Detroit  have  reduced  bricklayers 
wages  20  per  cent,  the  new  scale  being 
$1  per  hour.  *  The  master  plumbers 
association  of  Fairfield  County,  Conn., 
cut  plumbers'  wages  March  1  from  $10 
to  $7  per  day,  at  the  same  time  reduc- 
ing master  plumbers'  pay.  Voluntary 
reductions  have  been  accepted  by  the 
Boise,  Idaho,  building  trades  workers, 
as  a  result  of  a  conference  between  con- 
tractors and  workers  in  which  plans  for 
a  stimulation  of  consti-uction  work  wei'e 
laid. 

As  a  result  of  its  refusal  to  accept  a 
wage  reduction  of  12^  per  cent  the 
building  trades  council  of  Portland, 
Ore.,  has  been  informed  by  the  em- 
ployers that  the  wage  agreement  exist- 
ing between  the  two  associations  will 
terminate  May  1. 

Several  important  industrial  concerns 
have  recently  announced  wage  reduc- 
tions, among  them  being  the  Truscon 
Steel  Co.,  and  the  Genei'al  Fireproofing 
Co.,  Youngstown,  Ohio;  the  Baltimore 
Drydocks  and  Shipbuilding  Co.;  and 
several  independent  steel  manufac- 
turers, including  the  Jones  and  Laugh- 
lin  Steel  Co.,  Pittsburgh. 


Oil  Pipe  Line  Abandoned 

The  oil  pipe  line  from  Le  Havre  to 
Paris,  which  was  to  have  been  con- 
structed by  a  co-operative  arrangement 
between  French  and  American  in- 
terests, as  noted  in  Engineering  News- 
Record  of  Sept.  16,  1920,  p.  555,  has  been 
abandoned.  Original  plans  provided 
for  the  engineering  work  to  be  done  by 
the  American  Oil  Engineering  Co.  and 
the  construction  under  the  general  su- 
pervision of  James  Stewart  &  Co. 

Wage  Reduction  in  Shipyards  Due 
on  April  1 

According  to  an  announcement  made 
March  7  by  an  attorney  representing  i. 
group  of  shipbuilding  companies  wages 
in  most  of  the  plants  located  in  Brook- 
lyn and  Staten  Island,  N.  Y.,  and  in 
Hoboken,  N.  J.,  are  to  be  reduced  10 
I  per  cent  beginning  April  1.  It  is  said 
that  approximately  30,000  employees 
will  be  affected. 


Panama  Lock  Gate  Claim  Settled 

Settlement  of  the  long-standing  claim 
of  the  McClintic-Marshall  Construction 
Co.,  Pittsburgh,  for  losses  due  to  extra 
work  required  in  building  the  steel  lock 
gates  for  the  Panama  Canal,  was  ac- 
complished by  an  appropriation  of 
$714,007.39  by  Congress  in  the  session 
just  closed.  The  company's  original 
claim  for  extra  work  exceeded  $2,000,- 
000,  but  a  commission  appointed  to  in- 


Miscellaneous   Building  Leads  in 
Active  Week 

Despite  the  rejection  of  bids  for  state 
highway  work  in  both  Illinois  and  Penn- 
sylvania during  the  past  week,  highway 
contracts  have  been  let  that  represent 
a  total  outlay  of  about  $2,000,000.  Mis- 
cellaneous building,  such  as  educational, 
office  and  bank,  amusement,  loft,  apart- 
ment, continues  active,  thirty-eight  con- 
tracts having  been  let  which  calls  for 
a  total  expenditure  of  $11,741,121.  In 
that  figure  are  included  four  apartment 
houses  in  New  York  City  to  cost,  to- 
gether, close  to  $1,000,000. 

The  highway  commission  of  Ohio  let 
contracts  for  32  miles  of  highways, 
mostly  concrete  or  reinforced  concrete, 
the  total  of  the  contracts  being  $965,- 
709.  Other  smaller  road  and  pavement 
contracts  let  brings  the  total  for  the 
week  to  approximately  $2,000,000.  Ohio 
is  to  receive  bids  March  18  for  highway 
construction  projects  on  which  the  engi- 
neers total  estimate  exceeds  $1,500,000, 
Considerable  public  works  construc- 
tion is  being  undertaken,  the  largest 
contracts  let  during  the  past  week 
being  Detroit  municipal  sewer  con- 
tracts awarded  6n  four  sections  for  a 
total  cost  of  $722,458.  . 

The  number  of  proposals  noted  in 
this  week's  construction  news  section 
indicates  that  miscellaneous  building 
promises  a  healthy  increase  during  the 
coming  months. 
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Barge  Canal  Back  to  State  Control 

BY  VIRTUE  of  the  act  of  Congress  signed  the  last  of 
February  the  federal  adventure  on  the  New  York 
State  Barge  Canal  is  to  be  bi-ought  to  an  end.  The  traffic 
and  operation  organization  will  be  dispersed  and  the 
new  and  old  floating  equipment,  which  had  only  just 
begun  to  be  used  with  anj^  approach  to  efficiency,  will 
be  sold.  New  York  once  more  gets  back  actually  the 
control  which  it  has  always  nominally  exercised,  and 
what  the  waterway  advocates  contend  is  the  only  fair 
test — that  is,  a  unified  control — may  at  last  commence. 
The  federal  operation  had  its  defects,  but  at  least  it 
recognized  that  the  canal  problem  is  now  one  of  traffic. 
The  state,  if  it  appreciated  that,  certainly  has  not  got 
results.  The  new  state  administration  now  has  the 
whole  canal  in  its  hands.  Will  it  set  to  work  to  develop 
an  operating  organization  which  will  see  that  there  is 
fumLshed  a  responsible,  continuous  and  safe  service, 
and  at  the  same  time  make  some  effort  to  get  people 
to  use  that  service?  Or  will  it  content  itself  with 
offering  a  satisfactory  waterway  and  persist  in  wonder- 
ing why  people  do  not  use  it?  Will  it  continue  the  fed- 
eral policy  of  a  government-owned  freight  service  suffi- 
ciently large  to  test  the  possibilities  of  the  canal,  or  will 
it  revert  to  its  own  original  theory  of  the  canal  as  a  free 
warterway  to  be  developed  by  competitive  service? 

Railway  Track  Labor  Problem 

AN  ARRAIGN:\rENT  of  the  railways,  and  indirectly 
L  of  the  engineering  departments,  for  neglecting 
improvement  in  unsatisfactory  track  labor  conditions 
is  contained  in  the  report  of  the  committee  on  eco- 
nomics of  railway  labor,  presented  at  the  annual  meet- 
ing of  the  American  Railway  Engineering  Association. 
Neither  efficiency  nor  economy  can  result  from  a  high 
labor  turnover,  since  so  much  of  railway  track  work  is 
in  reality  skilled  work,  but  it  appears  from  the  com- 
mittee's report  that  the  railways  have  done  very  little 
toward  stabilizing  conditions  of  maintenance-of-way 
labor.  There  are  manifest  difficulties  but  certainly 
the  railways  have  been  outdistanced  by  public  utility 
and  industrial  companies  in  respect  to  employment  and 
housing  conditions.  One  of  the  principal  evils — and 
the  remedy,  it  must  be  conceded,  is  not  easy  to  find — is 
the  failure  to  distribute  track  work  throughout  the 
year,  resulting  in  increasing  forces  each  spring  and 
reducing  them  before  winter.  With  steadier  employ- 
ment, better  housing  and  boarding  accommodations 
would  naturally  follow.  It  is  encouraging  to  note  the 
frankness  of  the  committee  report  in  recognizing  the 
evils.  It  is  becoming  generally  recognized  that  a 
movement  to  improve  the.se  conditions  would  be  to  the 
direct  interest  of  the  railroad  as  well  as  of  the  laborer. 
In  carrying  out  a  general  program  a  serious  difficulty 
Is  the  radical  difference  in  local  conditions  and  in  prac- 
tices on  individual  railroads.  Nevertheless,  it  would 
seem  to  be  a  proper  function  of  the  American  Railwa>' 


Engineering  Association  to  conduct  a  broad  investi- 
gation of  track-labor  conditions  with  a  view  to  for- 
mulating recommendations  to  the  American  Railway 
Association  for  a  campaign  of  betterment. 

Sewage  Removal  Outruns  Disposal 

SEWAGE  removal  has  been  so  far  perfected  and  so 
generally  applied  in  our  cities  and  towns  as  com- 
pared with  carefully  planned  and  executed  means  of  final 
disposal  that  it  is  no  exaggeration  to  say  that  sewage 
removal  far  outruns  disposal.  Why  should  this  be  so? 
A  ready  and  short  answer  is,  "out  of  sight  out  of  mind," 
but  this  is  incomplete.  The  fundamental  fact  is  that 
the  removal  of  sewage  from  buildings  is  more  essen- 
tial to  comfort  and  far  more  vital  to  health  than  its 
disposal.  Accordingly,  we  have  perfected  our  house 
plumbing,  our  lateral  and  main  sewers,  while,  compara- 
tively speaking,  we  have  given  little  attention  to  sewage 
disposal.  Those  who  complain  of  the  little  thought  and 
effort  given  to  sewage  disposal,  compared  with  water- 
supply,  should  bear  in  mind  (1)  that  public  water  sup- 
plies are  of  prime  importance  for  convenience  of  the 
citizens,  for  fire  protection  and  for  health;  (2)  that 
adequate  means  of  sewage  collection  and  removal,  first 
from  our  houses  and  next  from  our  streets  and  cities, 
have  been  provided;  and  (3)  that  the  disposal  of  sewage, 
once  it  is  removed  from  inhabited  districts,  has  no  Such 
vital  relation  to  public  health  as  has  water-supply. 

Engineer  Corps  Vacancies 

SENIOR  students  in  engineering  colleges,  as  well  as 
graduates  under  30  years  of  age,  will  have  an  oppor- 
tunity next  month  of  becoming  officers  in  the  Corps 
of  Engineers,  U.  S.  Army,  hitherto  very  largely  re- 
stricted to  West  Point  graduates.  There  are  118  vacan- 
cies to  fill  in  the  grade  of  second  lieutenant  and  the 
examination,  as  announced  in  last  week's  issue,  is  set 
for  April  25.  The  pay  of  a  second  lieutenant,  $2,120 
including  bonus,  is  more  than  most  graduates  will  re- 
ceive in  private  employment  immediately  after  leaving 
college,  but  to  the  be.st  men,  of  course,  outside  oppor- 
tunities for  financial  advancement,  after  half  a  dozen 
years  of  experience,  are  more  attractive  than  are  those 
of  the  Army.  Nevertheless  to  the  young  man  who  likes 
the  Army  life  the  chance  of  a  commission  in  the  Corps 
of  Engineers  should  not  be  lightly  passed  by.  He  will, 
in  all  probability,  have  a  varied  exijerience,  including 
service  with  troops,  instruction  and  inspection  of  or- 
ganized reserves,  and  construction  work  connected  with 
fortifications  and  the  improvement  of  rivers  and  har- 
bors. His  changes  of  station  are  apt  to  be  frequent 
and  he  will  be  able  to  visit  different  parts  of  the  coun- 
try, and,  if  he  has  eyes  to  see,  broaden  his  outlook 
thereby.  Some  men  are  temperamentally  and  consti- 
tutionally unfitted  for  Army  .service.  Others  take  to  it 
naturally.  For  the  latter  .service  in  the  Corps  of  Engi- 
neers offers  permanent  and  honorable  employment. 
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Predicting  Concrete  Strengths 

ALL  the  theorizing  and  experimenting  that  is  being 
L  done  on  concrete  is  directed  toward  the  bettering 
of  the  material  in  practice,  but  it  is  sometimes  difficult 
to  see  where  the  practical  applicability  lies.  For  a 
while  this  was  especially  true  of  the  studies  that  started 
some  years  ago  with  the  papers  by  Professor  Abrams 
and  Captain  Edwards.  It  was  evident  that  the  investi- 
gators were  opening  up  new  trails  toward  a  better  con- 
crete and,  what  is  more  important,  a  uniform  concrete, 
but  for  a  time  these  trails  seemed  pi*etty  well  cluttered 
up  with  the  underbrush  of  testing  data.  Practical 
progress  is  now  beginning  to  be  made  and  nowhere  is 
it  serving  a  more  useful  purpose  than  in  the  work  of 
the  Ontario  Hydro-electric  Power  Commission,  where 
R.  B.  Young  has  been  applying  the  new  theories  to  con- 
crete actually  placed  in  large  quantities.  The  article 
on  another  page,  which  reports  the  latest  results  of  the 
work,  shows  that  a  remarkable  conformity  of  predic- 
tion to  results  has  been  achieved.  In  the  2,500-lb.  con- 
crete class  only  one  batch  of  concrete  tested  out  of 
twenty-six  fell  below  200  lb.  less  than  the  strength 
desired  and  the  average  of  the  remaining  ten  deficient 
batches  averaged  only  95  lb.  below;  the  grand  average 
was  55  lb.  above  2,500  lb.  Better  results  were  achieved 
with  the  leaner  concretes;  only  two  out  of  fourteen 
being  below  average  in  both  cases.  This  is  predicting 
strengths  with  consistent  accuracy.  The  possibilities 
unfolded  by  these  methods  are  many.  They  prove  that 
better  concrete  than  is  usually  produced  can  be  attained 
when  proper  care  and  science  are  conjoined. 

A  Question  of  Fact 

ATTEMPTING  to  account  for  unexpectedly  good  per- 
L  formance  of  engineering  work  is  a  necessary 
proceeding  if  full  value  is  to  be  derived  from  the 
experience.  In  the  case  of  the  train  wreck  on  the 
Georges  Creek  bridge,  followed  by  repair  of  the  bridge 
as  described  in  our  issue  of  Jan.  20,  page  100,  which 
revealed  a  surprising  ability  of  the  bridge  to  withstand 
severe  battering,  a  study  of  what  gave  the  bridge  this 
quality  was  suggested  in  connection  with  that  article. 
A.  W.  Buel's  statement  of  the  factors  of  resistance, 
on  page  463  of  the  present  issue,  is  illuminating,  even 
though  it  may  be  considered  incomplete.  In  fact, 
besides  his  discussion  of  rivet-hole  reaming,  the  argu- 
ment on  short  paneling  contained  in  his  article  attracts 
attention  because  it  is  squarely  opposed  to  the  trend 
of  modern  opinion.  The  argument  is  too  pointed  to 
be  disposed  of  by  mere  reference  to  the  growing  favor 
of  long  panels  in  modern  steel  bridge  construction. 
The  relative  beam  strengths  of  the  members  in  long- 
panel  simple-web  trusses  on  the  one  hand,  and  short- 
panel  subdivided-system  trusses  on  the  other,  has  to 
be  considered  in  connection  with  the  larger  secondary 
stresses  in  the  latter  type.  Some  engineers  hold  that 
simple  web  systems,  with  longer  panels,  inherently  give 
opportunity  for  more  substantial  and  robust  construc- 
tion of  the  members  than  sub-paneled  webs,  and  tliis  is 
perhaps  one  of  the  motives  for  the  increasing  use  of 
simple  systems.  But  the  logic  of  this  contention  is  not 
obvious.  And,  what  is  more  to  the  point  it  is  by  no 
means  certain  that  the  expected  advantage  is  always  ob- 
tained. The  relative  service  resistance  of  simple  and 
subdivided  systems  is  in  the  last  analysis  not  a  theo- 
retical question  but  a  question  of  fact,  to  be  determined 
,  by  service  experience. 


Planning  for  the  Unexpected 

ENGINEERING  PLANNlKG  nearly  always  deals 
with  uncertain  conditions,  and,  though  it  gains  in 
soreness  by  employing  exact  methods,  its  solutions  can- 
not be  exact.  Hence  the  large  part  played  by  trained 
practical  judgment  in  the  art;  and  hence,  also,  the 
value  of  oft-renewed  discussion  of  the  objectives  and 
guiding  principles  of  engineering  planning  in  any  par- 
ticular branch. 

Recently,  in  such  a  discussion,  which  as  usual  brought 
forth  both  broad  and  narrow  views,  an  engineer  em- 
phasized the  point  that  it  is  the  unexpected,  rather  than 
the  normal  and  foreseeable  event,  that  must  govern 
engineering  planning.  In  making  this  point  he  but 
stated  an  axiom  of  the  art,  one  that  has  been  recog- 
nized as  such  since  the  earliest  days;  yet  his  restate- 
ment of  it  came  with  striking  force — perhaps  simply 
because  in  our  ever-growing  sense  of  the  exactness  of 
technical  procedure  we  incline  to  forget  what  a  large 
borderland  of  future  uncertainty  surrounds  the  service 
of  engineering  works. 

In  ordinary  cases  many  of  the  considerations  derived 
from  emergency  requirements  do  not  lie  on  the  surface. 
It  is  instructive,  therefore,  to  look  at  special  fields 
in  which  the  dominance  of  the  unexpected,  of  the 
possible  rather  than  the  probable  or  average  event,  is 
pai'ticularly  obvious. 

In  the  fire  protection  of  buildings,  for  example,  all 
rules  and  practices  are  framed  for  the  extreme  unex- 
pected happening;  the  stairs,  doors  and  passages  are 
proportioned  for  panic  events,  not  for  the  movement  of 
orderly  assemblages.  The  whole  value  of  the  planning, 
in  fact,  is  defined  by  its  efficiency  of  functioning  in 
emergencies,  and  any  detail  that  fails  in  the  crucial 
test  of  an  emergency  is  worse  than  valueless.  Railway 
and  rapid-transit  construction,  and,  indeed,  most  items 
of  the  engineering  for  communities,  are  equally  clear 
demonstrations  of  the  axiom  in  question:  the  chief 
criterion  of  excellence  of  a  signal  system  is  how  it 
works  when  something  goes  wrong.  The  adequacy  of 
a  water  supply,  as  to  either  quantity  or  purity,  is 
tested  by  emei'gency  happenings — which  govern  none 
the  less  definitely  for  being  themselves  ill-defined  and 
subject  to  variable  estimate.  But  after  cnly  a  few  such 
examples  are  examined  it  is  easy  to  perceive  that  in 
every  other  piece  of  engineering  as  well,  a  controlling 
influence  is  exercised  by  the  requii-ements  of  unfore- 
seen, abnormal  service. 

Sound  engineering,  then,  rests  on  the  ability  to  fore- 
see and  shrewdlj'  appraise  future  contingencies.  The 
necessary  knowledge  is  not  to  be  drawn  from  books, 
however,  nor  does  the  young  engineer  obtain  it  in  col- 
lege. Many,  in  fact,  fail  to  get  it  even  in  the  school 
of  experience,  perhaps  because  in  their  makeup  they 
lack  an  essential  of  engineering  sense. 

It  is  in  observing  engineering  work — old  as  well  as 
new — and  in  studying  current  engineering  literature 
that  the  individual  engineer  finds  the  best  aid  to  his 
native  good  judgment,  in  developing  the  ability  to  allow 
for  the  unexpected.  The  part  played  by  current  litera- 
ture in  this  education  constitutes,  in  fact,  one  of  its 
highest  elements  of  value. 

Whatever  the  means  of  self-training  he  may  choose 
to  employ,  however,  the  engineer  who  aims  to  measure 
up  to  his  professional  responsibilities  to  the  world  must 
progress  steadily  in  the  ability  to  foresee  contingencies 
and  provide  for  them  sufficiently  but  not  excessively. 
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Size  vs.  Specialization  in  the  Colleges 

NOT  LONG  AGO  the  presidents  of  Princeton  and  of 
Johns  Hopkins  universities  announced  that  they 
were  seriously  considering  the  limitation  of  the  number 
of  students.  Johns  Hopkins  is  short  of  funds ;  Princeton 
believes  that  it  cannot  preserve  its  present  individuality 
if  its  numbers  are  increased  indefinitely.  The  thought 
of  the  Baltimore  institution  is  ba.sed  solely  on  restricted 
means;  Princeton's  thinking  takes  a  different  turn,  and 
connects  itself  naturally  with  Arthur  E.  Morgan's  plea 
for  college  specialization,  as  advanced  in  his  recent 
article  in  the  Enc/irieering  Neir.s-Recnrd  on  the  new 
Antioch  plan.  The  Princeton  president  suggests  that 
candidates  for  admission  might  be  selected  not  on  mere 
scholarship  qualifications,  but  on  the  "Rhodes'  scholar- 
ship idea,"  that  is,  on  a  demonstration  in  their  earlier 
school  work  that  they  have  qualities  of  leadership  and 
have  formed  the  habit  of  study.  The  leadership  in  the 
Rhodes'  idea  is  naturally  the  leadership  of  action,  and 
so  Princeton's  specialty  would  be  the  training  of  leaders 
in  the  active  phases  of  life.  Johns  Hopkins'  limitations 
would  also  require  selection,  selection  would  logically 
suggest  specialization,  and  that  specialization  would,  in 
accordance  with  the  university's  traditions,  be  along 
highly  intellectual  and  research  lines. 

In  both  cases  the  thinking  is  to  be  welcomed.  The 
universities  have  sinned  just  as  grievously  as  the  less 
thinking  elements  of  the  community  in  their  striving 
after  bigness.  University  greatness  has  been  consideed 
proportionate  to  size.  The  result  has  been  inevitable- 
the  spreading  of  available  resources  so  thinly  that  it 
has  not  been  possible  to  maintain  high-grade  faculties. 
Whatever  diverts  the  trend  of  university  development 
from  the  quantity  back  to  the  quality  idea  will  be  of 
great  help  to  the  country,  for  the  universities  an.l  col- 
leges are  centers  of  great  influence  and  what  they  think 
today  is  felt  in  the  world  at  large  tomorrow. 

We  know  well  the  objection  that  will  be  made,  par- 
ticularly in  the  state-supported  institutions  of  the  Mid- 
dle West,  against  restriction  of  student  bodies.  The 
argument  is  that  the  state  is  obligated  to  furnish  to 
each  of  its  citizens,  equipped  therefor  and  desiring  it, 
a  thoroughgoing  college  or  university  training,  and  that 
the  university  has  a  public  duty  to  meet  whatever  de- 
mands are  made  upon  it  for  new  courses. 

But  there  is  an  argument  that  runs  in  a  counter 
direction.  If  the  university  has  an  obligation  to  pro- 
vide means  of  higher  education,  it  is  also  under  obliga- 
tion to  spend  with  the  utmost  efficiency  the  funds  placed 
at  its  disposal.  To  erect  not  only  courses,  but  whole 
departments  and  schools,  that  after  ten  years'  operation 
turn  out  only  a  handful  of  students  annually,  when 
institutions  in  neighboring  states  have  thoroughly  ma- 
tured departments  of  the  same  kind,  cannot  be  con- 
sidered a  businesslike  use  of  the  funds  that  the  state 
makes  available.  We  see  no  great  hardship  in  forcing 
a  student  to  go  several  hundred  miles  into  another  state 
ff  he  can  thereby  benefit  from  the  superior  teaching 
brought  about  through  many  years  of  specialization  in 
a  particular  subject.  Not  only  will  the  student  person- 
ally he  the  gainer,  but  his  own  local  institution  will  be 
able  to  concentrate  its  funds  on  fewer  courses,  to  their 
manifest  improvement. 

Mr.  Morgan  made  his  plea  for  specialization  in  the 
email  college.  The  thought  applies  equally  well,  how- 
ever, to  the  big  institution.  In  the  Middle  Ages  the 
university  could  <f/e\\  be  the  teacher  of  all  knowledge. 


though  even  then  certain  schools  had  built  up  reputa- 
tions in  certain  subjects.  In  this  terribly  complex  age, 
however,  the  call  upon  any  one  institution  to  teach 
everything   is  manifestly   impossible  of  fulfillment. 

Economy  in  Public  Works  Planning 

DESPITE  the  engineering  difficulties  and  unpleasant- 
nesses created  by  the  refusal  of  the  Detroit  city 
council  to  award  contracts  for  the  Belle  Isle  Bridge,  the 
judicially  minded  will  perceive  that  the  council's  striving 
for  economy  in  a  large  undertaking  is  in  tune  with  the 
spirit  of  the  times.  The  present  is  a  time  for  wise 
thriftiness,  as  everyone  knows  from  his  own  private 
affairs.  Moreover,  governments  are  as  much  subject 
to  the  commandment  of  thrift  as  are  individuals,  and 
therefore  it  is  natural  to  sympathize  with  those 
who  insist  that  the  Belle  Isle  project  be  brought 
within  the  original  estimate  despite  price  inflation. 
Even  in  engineering  matters  it  is  often  possible  and 
proper  to  make  one  dollar  do  where  a  fuller  purse  would 
have  willingly  appropriated  two. 

Were  the  oflicials  not  justified  by  the  general  need  for 
studied  economy  their  holdup  of  a  needed  improvement 
would  merit  condemnation,  especially  now,  when  con- 
struction activity  is  uncomfortably  scant.  Engineers 
know  that  regular  prosecution  of  public-works  construc- 
tion is  vital  to  the  well-being  of  a  large  fraction  of  the 
nation's  organism,  and  that  whatever  hampers  or  delays 
such  construction  is  of  evil.  Because  of  this  very  knowl- 
edge, however,  engineers  are  peculiarly  obligated  to  see 
that  the  planning  of  public  improvements  is  done  in 
conformity  with  financial  as  well  as  the  purely  technical 
conditions.  It  is  as  much  their  duty  as  it  is  that  of 
administrative  oflicials  to  take  note  of  the  slimness  of 
the  public  purse,  to  hear  the  grumbling  of  the  people 
at  oppressive  tax  burdens  and  increasing  bond-issue 
obligation.s,  and  to  guide  public  expenditures  along  lines 
of  economy  and  efl^ciency.  If  they  do  not  give  active, 
initiatory  service  in  this  respect  engineers  can  not 
expect  to  lead,  but  must  needs  continue  to  take  orders. 

Of  the  numerous  unusual  elements  of  the  Belle  Isle 
bridge  case,  summarized  on  page  4.52  of  this  issue,  the 
latest  development — the  order  to  the  engineers  to  revise 
the  plans  by  modifying  detail.s — is  significant.  The  ex- 
pectation appears  to  be  that  upwards  of  a  million  dollars 
can  be  saved  by  detail  modifications.  This  would 
mean  that  nearly  one-third  the  cost  of  the  whole 
project  was  incurred  for  two  or  three  subsidiary  items 
of  architectural  effect,  such  as  avoiding"  cantilever  side- 
walk construction  and  walling  the  approaches.  So  large 
a  ratio  of  cost  of  jesthetics  to  basic  structural  cost  is 
surprising,  when  considered  in  the  light  of  the  principle 
that  aesthetic  effort  is  to  be  sought  in  the  manner  of 
attaining  a  desired  structural  objective  rather  than  in 
the  addition  of  costly  heautification.  It  may  be,  how- 
ever, that  the  Belle  Isle  project  is  not  for  a  bridge  but 
for  a  piece  of  park  architecture,  which  would  alter  the 
case.  Viewing  a  bridge  as  an  essential  object  is  rather 
different  from  viewing  it  as  an  incident  in  park  or 
other  architectural  development. 

Because  of  its  numerous  knotty  technical  questions 
the  case  will  doubtle-os  be  followed  with  general  interest 
until  its  final  settlement.  It  is  to  he  hoped  that  the 
decision  of  the  several  questions  will  be  left  to  engi- 
neers. From  present  indications  the  final  outcome  is 
bound  to  represent  an  effort  towrtrd  economy  of  cost 
and  this  should  mean  increased  structural  elficiencv. 
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Redesign  of  Belle  Isle  Bridge  to  Reduce  Cost 

Arch  Structure  Proposed  Because  Bids  on  Adopted  Cantilever  Design  Exceed  Available  Funds — Arch  Type 
Held  Liable  to  Injury  From  Settlement  of  Pile  Foundations  in  Clay — Revise  Cantilever  Plans 


WITHIN  the  past  four  months  two  separate  sets 
of  bids  for  construction  of  the  monumental  Belle 
Isle  bridge  projected  by  the  city  of  Detroit  exceeded 
the  bond  issue  voted  by  the  people  a  few  years 
ago,  and  the  city  council  has  in  each  instance  rejected 


CANTILEVER  SPAN   OP  ARCH  APPEARANCE, 
BELLE  ISLE  BRIDGE 

Devised  by  the  commission  of  1917  because  it  considered  a  ti'ue 
arch  not  permissible  in  view  of  the  risk  of  foundation  settlement, 
this  design  has  proved  too  costly  to  come  within  the  funds  voted 
for  the  bridge  by  the  citizens  of  Detroit.  As  a  result  one  of  the 
major  municipal  projects  of  the  year  is  in  an  impasse,  and  Detroit 
eng-ineers  are  busy  discussing  what  should  be  done,  especially 
since  Daniel  B.  Luten  submitted  a  design  for  a  reinforced-concrete 
arch  bridge.  Both  designs  propose  to  found  the  piers  on  piles  at 
similar  loading,  and  both  involve  eccentric  footing  pressure. 

all  bids.  This  condition  has  created  a  knotty  problem 
as  to  how  the  city  is  to  obtain  the  bridge  without  fur- 
ther postponement,  and  yet  within  the  sum  voted;  at 
the  same  time  a  sharp  engineering  controversy  has 
arisen  over  the  matter  through  the  events  reported  in 
our  news  pages  Jan.  27,  p.  190 ;  Feb.  24,  p.  359  •  March 
3,  p.  396,  and  March  10,  p.  442. 

Because  of  the  importance  of  both  the  administrative 
and  the  technical  questions  involved,  and  the  desirability 
of  placing  them  before  the  engineering  profession  with 
a  view"  to  aiding  in  their  clarification,  Engineering 
Neivs-Recurd  requested  H.  H.  Esselstyn,  of  the  tirm 
appointed  as  supervising  engineers  for  the  bridge,  L.  M. 
Gram,  who  was  engineer  to  the  commission  that  decided 
upon  the  design  three  years  ago,  and  William  H.  Adams, 
at  whose  instance  an  alternative  design  was  presented 
a  month  ago,  to. state  the  essentials  of  the  situation  as 
regards  the  official  design,  the  foundation  conditions, 
and  the  alternative  design.  Statements  by  Mr.  Essel- 
styn and  Mr.  Adams  follow,  together  with  a  summary  of 
the  facts  and  conclusions  concerning  the  foundation. 
This  latter  has  been  prepared  from  data  supplied  by 
Mr.  Esselstyn  and  quotations  from  the  original  com- 
mission report,  to  which  Pi-of.  Gram  referred  our 
request. 

Briefly  reviewed,  the  case  rests  on  these  facts :  That 
the  commission  concluded  the  subsoil  to  be  not  depend- 
able enough  to  make  it  wise  to  bring  arch  thrusts  to 
bear  on  it,  and  therefore  adopted  a  steel-concrete  canti- 
lever design  comprising  steel  frame  "umbrellas"  pro- 
jecting both  ways  from  the  piers,  and  short  I-beam 
connecting  spans,  all  embedded  in  concrete;  that  this 
design,  which  necessarily  involves  a  large  tonnage  of 
structural  steel,  proves  to  be  excessively  costly  at  pres- 
,ent;  that  a  concrete  arch  design  was  laid  before  the  city 


council  recently  which,  though  the  precise  cost  figures 
are  in  dispute,  is  very  much  cheaper  than  the  official 
design;  that  the  local  engineering  society  protested  to 
the  city  that  a  cheap  or  unsubstantial  structure  is  not 
wanted,  and  asked  that  a  board  of  engineers  be  ap- 
pointed to  pass  on  designs;  and  that  the  council  has 
requested  the  supervising  engineers  for  the  bridge  to 
prepare  a  modified — cheapened — cantilever  design. 


Development  of  Official  Design 
and  Its  Revision 

By  H.  H.  Esselstyn 

of  Esselstyn-Murphy,   Detroit.   Supervising  Engineers 
for  Belle   Isle  Bridge 

IN  THE  SITUATION  that  has  been  created  by  the 
failure  to  award  contracts  for  the  construction  of  the 
Belle  Isle  bridge,  on  two  occasions  during  the  past 
winter,  and  the  more  recent  proposal  of  a  substitute 
design  totally  at  variance  with  the  principles  laid  down 
by  the  commission  of  engineers  that  developed  the  pres- 
ent design,  it  is  important  to  set  down  the  fundamental 
reasons  why  the  structure  was  designed  as  a  concrete 
cantilever,  and  what  is  involved  in  the  present  situation. 

Thorough  investigation  of  the  project  for  a  bridge  for 
the  Belle  Isle  site  was  made  by  a  commission  of  engi- 
neers appointed  in  1916,  which  after  a  year  and  a  half  of 
study  rendered  its  report  in  November,  1917.  The  com- 
mission was  composed  of  Mortimer  E.  Cooley  (ch.), 
Francis  C.  McMath,  William  R.  Kales,  Emil  Lorch,  and 
Henry  R.  Riggs.  Lewis  M.  Gram  was  chosen  as  engi- 
neer. Mr.  Lorch  acted  as  architect  to  the  commission. 
On  May  1,  1918,  George  H.  Fenkell,  commissioner  of 
public  works,  recommended  the  design  developed  by  the 
commission  to  the  city  council,  and  it  was  subsequently 
adopted.  Since  that  time  no  other  project  or  design  has 
been  in  question  but  that  of  the  commission. 

The  foundation  problem  was  of  fundamental  impor- 
tance in  the  commission's  study,  and  special  investiga- 
tion of  soil  conditions  was  made  by  borings,  pile  tests, 
and  the  like.  (See  preceding  article. — Editor.)  As  a 
result  of  careful  scrutiny  of  the  data,  the  commission 
decided  that  the  following  requirements  must  be  met  by 
the  structure:  (1)  It  should  be  as  light  as  possible; 
(2)  the  foundation  reactions  must  be  entirely  vertical. 
A  pile  loading  of  18  tons  was  recommended,  though  the 
detail  design  has  been  made  on  the  basis  of  14  tons 
dead  load  per  pile,  no  live  load  considered. 

Prior  to  this  conclusion,  the  commission  considered 
some  ten  different  types  of  structure,  including  the 
reinforced-concrete  arch  type.  They  included:  Plate 
girder  with  cantilever  sidewalk,  steel  truss  with  alter- 
nate cantilever  spans,  steel  truss  simple  spans,  concrete 
arch,  steel  two-hinged  arch,,  concrete  two-hinged  ai"ch, 
.steel  three-hinged  arch,  concrete  three-hinged  arch,  open 
steel  cantilever,  and  finally  concrete  cantilevers,  thtJ  lat- 
ter type  being  ultimately  adopted. 

All  the  types  were  considered  with  and  \\'ithout  canti- 
levered  sidewalks,  and  the  final  choice  was  in  favor  of 
the  design  with  the  outer  rib  placed  under  the  outer 
edge  of  the  deck,  so  that  the  concrete  work  of  the  piers 
could  be  carried  up  through  the  structure  in  order  to 
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give  a  more  effective  architectural  development  than  can 
be  obtained  with  cantilever  sidewalks,  where  the  pier 
feature  could  not  be  carried  above  the  balustrade. 

Upon  the  decision  to  base  the  choice  of  type  on  the 
two  principles  stated  above,  the  arch  designs  were  neces- 
sarily eliminated.  That  it  is  untenable  from  an  engi- 
neering standpoint  to  consider  for  a  moment  a  rein- 
forced-concrete  arch  bridge  for  the  site  was  moreover 
brought  out  very  emphatically  by  the  preponderance  of 
evidence  against  the  arch  bridge  proposal  at  the  public 
hearing  before  the  council  three  weeks  ago,  when  a 
number  of  engineers  presented  their  views. 

As  originally  estimated  by  the  commission,  the  cost 
of  the  bridge  would  have  been  less  than  $3,000,000, 
including  the  Jefferson  Ave.  subway  in  the  north  ap- 
proach. A  bond  issue  of  $3,000,000  was  subsequently 
voted  by  the  people  in  a  referendum  election,  and  later 
the  writer's  firm  was  appointed  as  supervising  engi- 
neers for  the  design  and  construction.  In  the  prepa- 
ration of  contract  plans  the  commission's  general  de- 
sign drawings  were  closely  followed,  yet  in  bids  re- 
ceived for  parts  of  the  work  last  November  a  total  cost 
of  $5,000,000  was  indicated,  and  in  bids  received  after 
readvertising  the  lowest  bid  was  about  $4,500,000,  ex- 
clusive of  the  subway,  as  compared  with  a  sum  of 
$2,500,000  available  after  final  payment  for  the  subway 
approach  contract  already  in  process  of  construction. 
It  was  subsequent  to  the  refusal  of  the  city  council  to 
award  contracts  on  these  bids  that  the  proposal  of  de- 
signs for  a  reinforced-concrete  arch  structure  was  made 
to  the  council  by  an  outside  engineer. 

The  latest  official  act  of  the  council  on  the  matter  was 
the  passing  of  a  resolution  on  March  1  recommending 
"that  Esselstyn-Murphy  be  authorized  and  directed  to 
make  such  modifications  of  the  original  reinforced-con- 
crete cantilever  bridge  recommended  by  the  Belle  Isle 
Bridge  Commission  as  will  bring  the  cost  within  the 
balance  of  approximately  $2, .500, 000  remaining,  such 
modifications  to  consist  of  the  elimination  of  approaches 
and  the  substitution  of  dirt  fill  therefor  and  such  other 
changes  as  may  be  deemed  necessary."  The  reso- 
lution was  subject  to  veto,  but  the  time  for  such  a  veto 


has  now  passed,  and  work  is  already  in  progress  on  the 
modified  design  called  for  in  it.  The  new  design  will  be 
ready  for  presentation  to  the  council  in  a  month. 

The  commission  had  made  a  study  of  the  structure 
with  cantilevered  sidewalk,  as  already  stated,  and  it  is 
this  design  we  are  now  coming  back  to,  because  of  its 
economy  over  the  official  design.  In  the  modified  design 
no  sacrifice  is  being  made  as  regards  carrying  capacity, 
stability,  or  the  like. 

However,  it  should  be  emphasized  that  the  matter  of 
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changing  the  design  of  the  bridge  is  a  very  delicate  one, 
and  we  as  engineers  for  the  bridge  have  all  along  fought 
to  have  the  original  commission  reappointed  and  kept 
in  office  until  the  structure  is  completed.  This  has  not 
as  yet  been  done  and  we  have  been  instructed  by  the 
resolution  just  quoted  to  prepare  a  modified  design.  It 
is  proper  to  say  that  we  are  treating  with  the  most 
careful  consideration  the  original  accepted  design,  and 
we  believe  that  by  adopting  one  of  the  original  designs 
considered  by  the  commission  we  are  acting  in  the  spirit 
of  those  who  carried  out  the  fundamental  engineering 
studies. 


:'i^  ifip  im'ii^    aiif'[ii»—«i]ii''nii»«i]i/ti)»"'  "iiihv^'T'"'fhy""  ""ii'tii" '  Miii^niii""mif|»iui-wiij|iniM  ii^^jii    ^[p    ^jp  i^^M^j— ^    ^,  J    i^^i^,^—^ 

flax. 30' 


i  ofb'i/i(je 


-\ 1\ 


■r  y  TC.'inani 


l::::^.  '■v^.ii9j^tx'.^i3i'.'^i34r:Xt-i35'>^iis'-*^iis'-<^iu'--^i3i--^ 


.SPAN  DIAGRAM  AND  DECK   PLA.N 


454 


ENGINEERING     NEWS-RECORD 


Vol.  86.  No.  11 


Soil  Conditions  Back  of 
Cantilever  Design 

AT  THE  site  of  the  bridge,  rock  occurs  103  to  125  ft. 
t  below  water  level,  and  the  main  part  of  the  over- 
lying soil  is  blue  Detroit  clay,  a  material  that  often  proves 
troublesome.  The  foundation  problem  being  of  first 
importance,  whatever  the  type  of  bridge  chosen,  special 
investigation  of  the  underlying  soil  conditions  was  made 
by  the  commission,  by  means  of  borings  and  test  piles, 
the  results  being  checked  against  data  obtained  from 
others  who  had  made  similar  surveys  in  Detroit. 

For  a  depth  of  90  ft.  below  water,  a  light  blue  clay 
of   nearly   uniform   hardness,   containing   fine   sand   in 

Belle  Isle  shore 
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PROFILE  OF  STRATA  AT  BRIDGE  SITE 
One  hundred  feet  of  clay,  hardpan  and  sand  overlie  rock. 


spots,  was  encountered;  in  one  hole  near  the  middle  of 
the  river  a  7-ft.  quicksand  layer  was  found  at  90  ft. 
depth.  The  pile-driving  records  for  the  temporary 
bridge  nearby  also  indicated  softer  material  near  the 
middle  of  the  river.  At  100  to  110  ft.  hardpan  was 
encountered,  and  below  this  generally  some  10  ft.  of 
sand  and  gravel  over  rock.  The  profile  developed  is 
shown  herewith. 

It  was  considered  impracticable  to  extend  foundations 
through  30  ft.  of  water  and  90  ft.  of  the  more  or  less 
plastic  clay  to  bedrock,  especially  in  view  of  the  great 
cost  of  caisson  work  in  Detroit,  where  gas  and  quicksand 
pockets  are  often  encountered  in  the  clay,  producing 
considerable  trouble.  Common  practice  in  heavy  work 
along  the  water  front  is  to  drive  wooden  piles  into  the 
clay  and  on  top  of  these  to  cast  a  concrete  mat.  It  was 
decided  by  the  commission  that  this  would  be  the  only 
feasible  type  of  foundation  to  be  used. 

Pile  tests  were  made  with  piles  of  15-in.  butt  diameter 
and  8-in.  point,  driven  to  51  ft.  penetration.  Four  test 
piles  driven  by  steam  hammer  showed  penetrations  of 
0.27  to  0.38  in.  per  blow  at  40  ft.  penetration ;  one  of 
them,  driven  continuously  to  50  ft.,  showed  a  final  pene- 
tration of  0.18  in.  per  blow,  and  another,  driven  to  50  ft. 
after  20  hrs.  wait,  showed  a  final  penetration  of  0.05 
in.  per  blow.  This  last-mentioned  pile  was  placed  under 
test  load  two  weeks  later;  under  20  tons  its  settlement 
was  0.023  ft.  in  14  days,  increasing  to  0.035  ft.  after 
32  days,  while  under  42  tons  the  settlement  increased 
to  0.074  ft.  the  first  15  days  and  to  0.124  ft.  in  58  days. 
None  of  these  piles  extended  below  the  blue  clay.  These 
results  led  to  the  conclusion  that  piles  "would  carry  18 
to  20  tons  without  serious  progressive  settlements."  A 
loading  of  18  tons  was  recommended  for  design. 

As  the  result  of  its  foundation  studies  the  commission 
formulated  the  two  principles  quoted  in  the  article  of 
Mr.  Esselstyn  (p.  452),  and  shaped  its  decision  of 
bridge  type  thereby.    The  commission  said : 

"Arches  and  cantilevers  are  types  which  economically 
follow  pleasing  lines,  and  therefore  investigation  of 
their  relative  adaptability  was  made  by  means  of 
sketches  and  estimates  of  costs.  Two-hinged,  three- 
hinged  and  hingeless  arches  were  considered,  and  while 
each  has  its  advantages,  all  are  dependent  for  stability 


upon  lateral  resistance  of  the  soil.  Furthermore,  an 
intelligent  analysis  of  stresses  must  be  based  upon  as- 
sumed and  uncertain  displacements  of  the  piers.  For 
these  reasons  and  in  view  of  the  soil  conditions,  as 
described  above,  a  structure  based  upon  the  cantilever 
principle  with  vertical  reactions  is  considered  prefer- 
able." 

Summarizing  its  choice  of  design,  the  commission 
stated  that  its  foundation  studies  "indicate  that  a  struc- 
ture designed  upon  cantilever  principles  would  best  fit 
the  natural  co'nditions.  Other  structural  types  were 
carefully  considered  but  the  great  distance  to  rock  and 
the  plastic  condition  of  the  overlying  soil  were  the  most 
important  eliminating  factors.  Moreover  the  curved 
arms  of  the  cantilever  construction  give  pleasing  lines 
consistent  with  the  character  of  the  bridge  as  a  civic 
and  park  structure.  The  water  level  is  subject  to  slight 
changes,  hence  the  curv'ed  arms  can  spring  from  the 
piers  at  a  low  point  and  an  open-spandrel  treatment  is 
practicable,  giving  an  effect  of  lightness  without  sacri- 
ficing that  of  strength  and  dignity.  The  advantages 
with  respect  to  appearance  as  well  as  permanence  were 
deciding  factors  in  the  selection  of  reinforced  concrete 
as  the  most  suitable  material." 


Data  of  Reinforced-Concrete  Arch 
Design  Recently  Proposed 

By  William  H.  Adams 

Consulting  Engineer,   Detroit 

THE  official  design  for  the  Belle  Isle  bridge,  of  struc- 
tural-steel-and-concrete  cantilever  type,  was  twice 
advertised  in  the  fall  of  1920.  The  lowest  bids  ran 
nearly  $2,000,000  over  the  funds  available,  and  the  city 
council  rejected  all  bids.  Matters  stood  thus  when  at 
the  writer's  suggestion  the  council  granted  a  hearing 
on  Jan.  14  to  Daniel  B.  Luten  on  a  proposed  modification 
of  the  bridge  program,  and  Mr.  Luten  presented  pre- 
liminary sketches  for  an  arch  bridge  which  he  stated 
should  be  built  within  the  funds  i-emaining  from  the 
$3,000,000  bond  issue — about  $2,500,000.  By  resolution 
the  council  thereupon  permitted  Mr.  Luten  to  submit, 
within  thirty  days,  detailed  plans,  specifications,  and 
estimates,  with  the  understanding  that  all  general  re- 
quirements of  the  bridge  commission's  report  be  met  as 
to  strength  and  capacity  and  that  the  bridge  should 
have  the  same  general  appearance  as  that  provided  in 
the  official  plans. 

Estimates  of  cost  submitted  in  accordance  herewith, 
accompanying  a  set  of  detail  plans,  ranged  from  $2,486,- 
360  for  an  earth-filled  arch  and  the  official  approach 
design  to  $2,175,725  for  an  open-spandrel  arch  design 
with  modified  south  approach.  The  open-spandrel  de- 
sign, described  in  the  following,  approaches  closely  in 
appearance  the  commission's  design.  The  alternate  de- 
sign for  the  approach  at  Belle  Isle  saves  about  $140,000 
by  broadening  out  the  fill  and  eliminating  the  ramps  and 
retaining  walls. 


OPKN-SPANDREL  ARCH  DESIGN  FOLLOWS  LINES 
OF  COMMISSION  DESIGN 
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Sixteen  spans  of  95  to  160  ft.  in  the  clear  form  the 
river  crossing  in  the  open-spandrel  design,  three  channel 
arches  having  clear  spans  of  160  ft.  and  a  clear  rise  of 
not  less  than  30  ft.  The  roadway  width  (85  ft  between 
railings)  and  the  loading  (100  lb.  per  sq.ft.  with  pro- 
vision for  concentrated  loads  of  an  18-ton  truck  or  two 
50-ton  street  cars  on  each  track)  are  as  in  the  official 
design.  Impact,  though  not  required  by 
the  commission's  specifications,  was  as- 
sumed at  25  per  cent  on  iloor  system  and 


the  adjacent  span  unloaded,  analyzing  the  piers  by  the 
elastic  theory,  considering  arch  and  pier  as  one  elastic 
system;  or,  one  span  half  loaded,  adjacent  span  un- 
loaded, analyzing  by  the  gravity  method,  arches  as 
though  unattached.  The  piers  are  located  so  as  to 
avoid  all  the  old  piers  of  the  earlier  bridge,  which  are 
to  be  removed.  There  is  no  necessity  for  much  pro- 
vision against  scour,  as  the  current  is  sluggish  and  the 
river  levels  uniform. 

As  the  longer  spans  have  the  greater  rise,  the  thrusts 
for  uniform  loads  are  approximately  equal.  Unbal- 
anced thrusts  are  slight  as  compared  with  the  total 
load;  they  are  fully  provided  for  by  the  battered  piling. 
The  deepest  pier  will  extend  35  ft.  below  water  line. 
As  it  is  intended  that  the  9  ft.  of  base  and  sub-base 
concrete  shall  act  as  a  seal  for  the  cofferdam,  this 
deepest  pier  will  have  26  ft.  of  pumpage. 

The  economies  of  the  design  consist  in  the  elimination 
of  over  4,000  tons  of  structural  steel  trusses  and  bracing. 
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zero  on  arches  and  piers.  The  superstructure 
comprises  three  arch  ribs  supported  each  on  its 
unitary  pier  down  to  a  base  which  is  common  to 
all.  Two  transverse  girders  near  the  crown  in 
each  span  connect  the  three  ribs  and  act  to  dis- 
tribute concentrated  loads.  The  floor  system  is 
carried  on  transverse  girders  supported  on  col- 
umns from  the  arches;  cantilever  extensions 
support  the  sidewalk. 

On  account  of  the  soil  conditions  prevailing, 
the  foundations  are  designed  for  18  tons  per 
pile  (as  recommended  by  the  commission).  The 
outer  rows  of  piles  are  battered  at  a  1:6  slope. 
The  top  3  ft.  is  to  be  enveloped  in  rubble  con- 
crete, laid  under  water,  the  top  of  this  mat  being 
at  the  elevation  of  the  bottom  of  the  mat  of  the 
official  design.  Above  this  is  a  6-ft.  mat  of  reinforce  I 
concrete,  93  ft.  long  and  of  width  varying  with  the  span. 

The  piers  are  designed  for  one  span  fully  loaded  and 
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bolts  and  anchors,  and  1,300  tons  of  steel  sheetpiling;  a 
reduction  in  concrete  from  about  63,000  cu.yd.  to  about 
50,000  cu.yd.,  with  a  greater  simplicity  of  construction 
and  detail;  the  use  of  concrete  railing  throughout;  sim- 
plified drainage,  waterproofing  and  lighting,  and  a  more 
economical  systjwi  of  centering. 


AnCII  FOTTNDATION  AND  PIER  CONSTni'r-TlON 


Track  Maintenance  by  Piece  Work 

Owing  to  the  abnormal  conditions  under  which  mainte- 
nance of  way  work  has  been  conducted  during  the  past  year, 
no  considerable  amount  of  maintenance  of  way  work  has 
been  handled  under  contract  or  piece  work  schedules,  accord- 
ing to  the  report  of  the  Committoee  on  Track  of  the  Amer- 
ican Railway  Engineering  Association.  The  standard  track 
work  system  which  was  in  eflTrct  on  the  Baltimore  &  Ohio 
R.R.  .Tnd  the  Pennsylvania  R.R.  had  as  one  of  its  essentials 
the  establishment  of  unit  performance  or  piece  work 
schedules,  but  this  system  was  abandoned  by  the  U.  S. 
Railroad  Administration  and  has  not  been  re-established. 
Many  roads  resorted  to  the  cost-plus  form  of  contract  in 
handling  maintenance  work  during  the  past  year,  but  in 
effect  this  plan  was  little  more  than  the  recognition  of  the 
contractor  as  a  labor  agent,  the  work  being  done  as  here- 
tofore under  the  immediati-  diri-rtinn  -aM  supervision  of  the 
regular  railway  officers. 
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Proportioning  Concrete  on  Job  by  Exact  Methods 

Development  of  Water-Cement  Ratio  and  Surface  Area  Theories  Permit  Changes  of  Proportions  to  Pro- 
duce 35,000  cu.yd.  of  Concrete  of  Desired  Strengths 


By  R.  B.  Young  and  T.  V.  McCarthy 

Senior  Assistant  Laboratory  En-     Chief    Field    Inspecto 
gineer,     Hydro-Electric 


Power 
Commission  of  Ontario, 
Toronto,  Ont. 

IN  Engineering  News-Record,  Jan.  1,  1920,  p.  8,  one 
of  the  authors  of  this  article  described  a  method  of 
proportioning  concrete  which  had  been  developed  by 
the  Hydro-Electric  Power  Commission  of  Ontario  and 
was  then  in  use  on  their  work.  This  method  was  based 
in  part  on  Prof.  D.  A.  Abrams'  water-cement-ratio- 
strength-relation  and  in  part  on  L.  N.  Edwards'  re- 
searches on  proportioning  concrete  mixtures  by  surface 
area. 

In  the  year  just  past,  this  method  has  yielded  very 
satisfactory  results  on  the 
construction  of  a  hydro-electric 
power  development  in  North- 
ern Ontario  where  approxi- 
mately 35,000  cu.yd.  of  con- 
crete were  placed.  Despite 
many  unfavorable  conditions, 
concretes  of  the  specified 
strength  were  secured  and  it 
was  found  possible  at  all  times 
to  set  a  mix  which  would  give 
a  compressive  strength  within 
a  few  hundred  pounds  of  the 
value  sought. 

A  brief  description  of  the 
job  will  help  to  make  clear  the 
conditions  which  had  to  be 
met.  The  work  consisted  of 
the  construction  of  a  hydro- 
electric power  plant  and  dam 
at  Cameron  Falls  on  the  Nipi- 
gon  River  about  fifteen  miles 
north  of  that  river's  entry  into 
Lake  Superior.  The  ultimate 
development  at  this  point  will 
be  75,000  hp.,  but  only  25,000 
hp.  is  being  developed  at  this 

time.  The  head  available  is  78  ft.  The  construc- 
iion  involved  some  very  complicated  reinforced-concrete 
work  including  two  turbine  scroll  cases  and  nineteen 
heavily  reinforced  piers.  A  general  view  of  the  develop- 
ment under  construction  is  shown. 

Two  concrete  mixing  plants  of  conventional  design 
were  used.  Both  were  equipped  with  overhead  bins, 
separate  measuring  hoppers  and  twin  mixers.  The 
concrete  was  placed  by  means  of  towers  and  chutes, 
which  are  shown  herewith  in  a  view  of  one  of  the  mixing 
plants. 

With  the  exception  of  the  cement,  the  materials  for 
the  concrete  were  obtained  locally,  the  sand  from  de- 
posits close  to  the  work,  the  crushed  rock  from  stone 
obtained  from  the  power-house  and  tailrace  excavations, 
crushed  to  the  required  size  on  the  job. 

Each  of  these  materials  complicated  the  problem  of 
determining  the  proper  proportions  to  be  used  for  the 
different  qualities  of  concrete.  Because  of  the  peculiar 
conditions  existing  last  year  in  the  cement  industry, 
it  was  necessary  to  obtain  supplies  from  six  different 


Niagara 
Power     Development.     Hydro- 
Electric  Power  Commission, 
Niagara  Falls,  Ont. 


mills.  Contrary  to  popular  opinion,  cements  from  dif- 
ferent sources  have  different  cementing  values  and  this 
introduced  an  added  variable  diftieult  to  estimate. 

All  cement  shipments  were  sampled  at  the  mills  by 
a  representative  of  the  commission  and  either  tested 
there  or  at  the  commission's  laboratories  at  Toronto. 
By  this  means  it  was  usually  possible  to  accept  or 
reject  the  cement  before  its  arrival  at  the  job  and 
this  permitted  its  use  directly  from  the  cars,  a  con- 
siderable   advantage    where    storage    facilities    were 


GENERALi  VIEW  Oi;"  NIPIGON  POWDER  DEV  BLOPMBNT  WHEKB  35,000   YD.   OF 
CONCRETE  WAS  PLACED 

limited  and  labor  of  all  sorts  both  scarce  and  costly. 

The  sand  was  obtained  from  two  sources,  a  gravel  pit 
and  a  sand  pit.  Material  from  the  former  had  to  be 
washed  and  screened  and  this  screened  sand  was,  until 
it  gave  out,  mixed  with  the  pit  sand  to  improve  the 
grading.  This  gave  rise  to  a  much  greater  variation 
in  the  grading  of  the  fine  aggregate  than  would  other- 
wise have  been  the  case  and  made  proportioning  more 
difficult.  In  addition  the  pit  sand  was  fine  and  mica- 
ceous and  required  the  use  of  more  cement  to  obtain 
the  desired  quality  of  concrete  than  a  better  graded  sand 
would  have  done.  The  sand  was  sampled  daily  and  its 
mechanical  analysis,  moisture  content  and  weight  per 
cubic  foot  determined. 

The  stone  used  was  a  crushed  granite  from  which 
the  dust  had  been  removed,  screened  to  pass  a  2i-in. 
ring.  It  contained  a  considerable  portion  of  low-grade 
stone  which  occurred  in  such  a  way  that  it  could  not  be 
entirely  eliminated  from  the  rock  sent  to  the  crushing 
plant. 

A  small  laboratory  was  installed  on  this  work  and  was 
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equipped  with  an  inexpensive  100-ton  hydraulic  type 
testing  machine,  sieves  for  the  analysis  of  sand  and 
stone  and  miscellaneous  apparatus  for  determining  their 
weight  per  cubic  foot,  moisture  content,  cleanness  and 
freedom  from  organic  impurities.  A  small  building 
was  erected  to  house  the  apparatus  and  for  the  storage 
of  the  concrete  test  specimens. 

Inspection  covered  both  materials  and  op)erations. 
The  materials  were  not  only  tested  but  a  watch  was  kept 
on  the  sand  and  gravel  pits,  washing  plant,  crusher  and 
stock  piles.  The  inspection  of  concreting  operations 
included  all  details  in  connection  with  proportioning, 
mixing  and  placing.  An  effort  was  made  to  see  that  all 
materials  were  accurately  measured,  that  the  batches 
were  properly  mixed  and  that  the  chuting  plant  was 
arranged  so  as  not  to  interfere  with  the  quality  of  the 
concrete  delivered.  Inspection  was  also  maintained  on 
the  placing  of  concrete  in  the  forms,  spading,  cutting  off 
of  laitance  and  removal  of  forms. 


TABLE     I.      CEMENT-R.4TI0     AT     ^"OR^L\L     CONSISTENCY    AND 
WATER-CEMENT    RATIO    CORRESPONDING    TO    CLASSES    OF 
[CONCRETE  SPECIFIED  FOR  NIPIGON  POWER  DE\T;lOPME.VT 
Cement.  Lb. 
Minimum  Specified       perlOOSq.Ft. 
Compre-^ve  Strength       Surface  -Area 
Cla.^**  in  Lb.  per  Sq.In.    Normal  Confi^teocy 

A  ;  2.500  2  60 

B  '  2.000  2  25 

C  1.500    •  I  80 

D  1,000  1.30 


Range  of  Water-Cement 

Ratio  (by  WeighO 
Min.  Mas 

0  54  0  58 

0  62  0  68 

0  73  0  88 

0  85  0  91 


Test  specimens  of  concrete,  three  to  a  set,  were  taken 
from  time  to  time  as  circumstances  demanded,  their 
frequency  depending  on  the  amount  of  concrete  placed  or 
on  changes  in  the  materials,  consistency  or  class  of  con- 
crete used.  These  specimens  were  made  from  the  wet 
concrete  in  the  forms.  A  number  of  samples  were  taken 
at  different  places  from  a  depth  of  several  inches  below 
the  surface,  carried  to  the  laboratorj-,  dumped  on  a 
batter  board,  turned  over  to  rectify  any  segregation 
which  might  have  occurred  in  transporting  to  the 
laboratory-  and  then  immediately  placed  in  8  x  16-in. 
steel  cylinders.  These  specimens  were  stripped,  usually 
in  24  hours,  and  then  stored  in  moi.st  sand  until  broken. 
Generally  one  of  each  set  was  tested  when  seven  days 
old,  the  others  when  28  days  old. 

Three  classes  of  concrete,  called  for  convenience 
Classes  A,  B  and  C,  were  in  use  on  this  work.  Class  A 
was  specified  as  being  of  such  quality  as  to  show  a 
minimum  compressive  strength  of  2, .500  lb.  per  square 
inch  art  the  age  of  28  days  when  tested  in  accordance 
with  the  standard  methods  of  the  commission.  Classes 
B  and  C  were  required  to  have  minimum  compressive 
strengths  of  2,000  and  1,500  lb.  per  square  inch,  respec- 
tively, under  the  same  conditions. 

The  test  data  u.sed  in  the  design  of  these  concretes  is 
given  in  Table  I.  Here  is  shown  the  relation  between 
surface  area  of  aggregate,  cement  and  water  for  each 
class  of  concrete,  for  the  materials  used  on  this  work. 
The  cement  requirement  is  stated  for  a  normal  con- 
sistency mixture  in  terms  of  the  number  of  pounds  of 
cement  per  100  S(|.ft.  of  surface  area  of  the  combined 
sand  and  stone  and  the  water  is  stated  in  terms  of  its 
relation  to  the  cement  in  the  mixture  or  water-cement 
ratio. 

The  cement  required   per  batch   for  a   normal  con- 

si.stenry  mixture  can  be  determined  from  the  mechanical 

smalyais  of  the  aggregates  u.sed,  their  weight  per  cubic 

"f't  and  the  quantity  of  each  in  the  batch,  as  described 
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in  the  previous  article  noted.  The  water  required  per 
batch  is  obtained  by  multiplying  the  amount  of  cement 
required  per  batch  by  the  proper  water-cement  ratio. 
This  is  the  maximum  quantity  of  water  per  batch  which 
can  be  used.  The  water  present  in  the  aggregate  must 
be  deducted  from  this  maximum  allowable  quantity  to 
obtain  the  amount  of  water  which  is  to  be  added  at  the 
mixer  in  gaging.  The  proper  deduction  is  determined 
by  reference  to  the  tests  for  moisture  content  made 
daily  on  the  aggregates.  If  the  quantities  of  cement  and 
water  are  thus  determined,  the  resulting  mixtures  will 
be  of  a  uniform  consistency  and  the  finished  concrete 
will  have  the  required  compressive  strength. 

Normal  consistency  is  a  consistency  which  has  been 
arbitrarily  chosen  in  the  laboratorj-  and  represents  ap- 
proximately the  driest  mixture  which  can  be  placed 
under  best  field  conditions.  Any  other  degree  of  plas- 
ticity either  drier  or  wetter  can  be  obtained  without 
appreciably  affecting  the  quality  of  the  finished  con- 
crete by  increasing  the  cement  and  water  content  pro- 
portionately. A  consistency  which  required  15  per  cent 
more  cement  and  water  than  did  this  normal  consistency 
has  been  found  suitable  for  chuted  concrete  and  was 
used  largely  on  this  work. 

Water-cement  ratio  as  ordinarily  defined  is  the  ratio 
of  the  volume  of  water  to  the  volume  of  cement.  As 
here  used  it  is  the  ratio  of  the  weight  of  water  to  the 
weight  of  cement.  Using  the  volumetric  water-cement 
ratio  in  practical  proportioning  gave  ri.se  to  consider- 
able confusion  which  has  been  almost  entirely  overcome 
by  a  change  to  the  weight  basis. 

On  this  job  some  80  sets  of  test  cylinders  were  taken 
representing  3fi,000  cu.yd.  or  approximately  one  set  for 
each  450  cu.yd.  Many  sets  represented  a><  little  as  50 
cu.yd.,  others  as  high  a.s  700  cu.yd.  On  several  occa- 
sions test  specimens  were  taken  but  every  second  or 
third  day  when  conditions  were  uniform  and  in  the 
judgment  of  the  engineer  in  charge  of  concreting  daily 
samples  were  unnecessary'. 

In  Table  II  have  been  tabulated  the  test  results  ob- 
tained from  53  sets  of  test  specimens  covering  a  period 
of  4  months  or  48  days  of  artual  concreting  and  repre- 
senting 21,000  cu.yd.  of  concrete.  The  proportions  are 
given  in  volumes  and  the  standard  Canadian  hag  of 
cement  weighing  87J  lb.  is  considered  to  contaiji  one 
cubic  font.    The  change  in  proportions  made  from  time 
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TABLE   II      RESULTS   OF  TESTS   ON    SPECIMENS   OF   CONCRETE 

PLACED  FROM  MAY    I   TO  OCT.    1.    1920,  ON  NIPIGON  POWER 

DEVELOPMENT 


.lune  5 

.lune  6 

.lune  II 

.June  16 

.June  27 

.June  30 

.lulv  7 

Aug  J 

AuE  3 


Aug 


11 


.\ug. 

Aug.  19 

Aug.  20 

Sept.  2 

Sept.  2 

Sept.  4 

Sept.  8 

Sept.  9 

Sept.  13 

Sept.  13 

.'Jept.  15 

Sept.  16 

Sept.  21 

Sept.  24 

.Sept.  24 

Sept.  30 

Mav  24 


.Tune  20 
Aug.  14 
.\ug.  17 
.\ug-  26 
.\ug.  28 
Sept.  18 
Sept.  25 


May  13 

May  30 

.June  1 4 

June  29 

July  7 

July  17 

July  20 

July  30 

Aug.  7 

Aug.  10 


.\ug 
Aug 
.^ug 


1:2  5:3  0 
1:1   8:3  2 
1:1   7:3  2 
1:1    8:3  2 
1:2:4 
1:2:3  9 
1:2    1:3  4 
1:2-1:6 
1:2   2:3  7 
1:2   2:3   7 
1:2   7.4  0 
1:2   25:3   67 
1:2  25  3  67 

1:2  2:3    8 

1:2  2:3   8 

1:2  2:3   8 

1:2  2:3   8 

1:2  2:3    8 

12  2:3  8 

1:2  2:3  8 

1-2  2:3  8 

1:2  2:3  8 

1:2  2:3    9 

1:2  2:3    9 

1:2  2:3    9 

1:2  2:3   9 

1:2  5:4    5 

1:2  5:4  5 
1  2.0  3   1 

12  0  3   1 

1  2  5:3  65 

1:2  3:3   8 

12  3:3  3 
1:2  33  3 

13  0:5  5 
1:2  6:4  6 
1:2  6:4  4 
12  6:4  4 
12  6:4  6 
1:2  2:3   9 

1:2   3:4 
1:2   5:4,5 
1:3:5 
1:3:5 

1:3  2:4  5 
1:3  0:5  4 
1:3  3:5  5 
1:3  3:5  5 
1:3  3:5  5 
1:2  9:5  0 
I  3  3:5  5 


.5  5 


13  3:5.5 

1:3  3:5  5 
+  Te.sted  wlien  8  days  old. 
*  .\verage  of  tests  on  tliree  f 


Water-Cement 
Ratio 
(Weight) 
diss  A 
0  54 
0  55 
0  54 
0  54 
0  57 
0  57 
0  573 
0  51 
0  56 
0  56 
0  60 
0  59 
0  575 
0  573 
0  573 

0  573 

0  59 

0  59 

0  583 

0  583 

0  583 

0  583 

0  60 

0  60 

0  60 

0.60 
ClaisB 

0  60 

0  60 

0  55 

0  55 

0  60 

0  60 

0  60 

0  6 

0  61 

0   643 

0   675 

0   665 

0   643 

0  64 
Class  C 

0  56 

0.72 

0  72 

0  80 

0  80 

0  80 

0  80 

0  75 

0.785 
0  77 
0  77 
0  71 
0  80 
0  80 


Compre8si\e  Strength 

Lb.  per  Sq.In. 

7  Days  28  Days 


2,330* 
2,660* 
3,360* 
3.415 
3.288 
3.238 
3.050 
2.545 
2.982 
2,902 
2.820 
3.505 
2.225 
2.525 
2.830 
2,352 
2,396 
2,625 
2.468 
2,477 
2,465 
2,085 
2,535 
2,425 
2,445 
2,363 


2,360 
2.190 
2,740 
2,181 
1,655 
1,509 
2.281 
2,790 
1,125 
1.535 
1,221 
1,442 
1,194 
1,235 
1.390 
1,203 
1.307 
1,280 
1.115 
634 
927 
1. 100 
1,173 


961 
1.990 
1.395 
755 
835 
1,354 
1,030 


1,300 
1,310 
1,110 


2,535* 

2,560* 

2,460* 

2,430* 

2,110 

2.270 

2,937 

2,032 

2,821 

2,605 

2,180 

1,365 

2,060 

1,683 


1,640* 
1,835* 
2,125 
2,090 
2,592 
1,430 
1,927 
1,630 
2,335 
2.062 
2.752 
2,125 
2,022 
1,437 


to  time  correspond  to  changes  in  the  aggregates  in  use 
or  changes  in  the  consistency.  The  7-day  values  are 
the  result  on  only  one  cylinder,  the  28-day  values, 
except  where  otherwise  noted,  are  the  average  of  two. 

Our  experience  on  this  and  on  several  smaller  jobs 
has  led  us  to  the  conclusion  that  good  concrete  requires 
not  only  proper  materials  properly  proportioned  and 
the  right  equipment  properly  handled  but  also  close 
supervision  and  inspection  of  all  details  of  concreting 
by  men  who  are  conversant  with  both  the  theoretical 
and  practical  phases  of  their  work. 

Our  experience  has  led  us  also  to  believe  that  every 
step  taken  to  eliminate  guesswork  in  the  process  of 
concreting  is  a  step  toward  the  ultimate  goal  of  a  uni- 
form and  controlled  product  and  to  this  end  have  been 
adopted  the  field  laboratory,  the  periodic  tests  of  aggre- 
gate and  concrete,  the  method  of  proportioning  outlined 
and  the  continuous  inspection  by  experts.  The  results 
obtained  appear  to  justify  this  conclusion. 

As  a  proof  of  confidence  in  this  system  of  controlling 
the  quality  of  concrete,  the  commission  is  now  making 
the  necessary  arrangements  to  carry  out  the  same  pro- 
cedure on  a  500,000-hp.  hydro-electric  development  at 
Niagara  Falls.  It  is  confidently  expected  that  as  a  result 
of  this  care,  better  concrete  will  be  obtained  at  a  less 
cost  than  would  be  possible  under  the  usual  system. 


Precipitation  from  Treated  Boiler  Water 

From    report   of   Committee   on   Water  Rerviee,  American  Railway 
Engineering  Association.     Prepared  by  C.  H.  Koyl. 

IN  THE  EARLY  DAYS  of  water  softening  in  this  country 
it  was  noticed  that  after  water  had  been  through  the 
process,  there  was  a  deposition  of  flakes  of  carbonate  of 
lime  found  on  standing.  It  became  evident  that  the  chem- 
ical reactions  had  not  been  completed  in  the  softening  plant 
and  that  the  lime  (to  mention  only  one  reagent)  had  not 
been  thoroughly  mixed  with  the  water.  I  made  a  series  of 
tests  to  determine  the  amount  of  mechanical  mixing  neces- 
sary to  effect  a  softening  down  to  3  grains  per  gal.,  at  which 
point  the  reactions  in  ordinary  water  are  nearly  complete, 
and  found  it  to  vary  from  2.5  min.  in  clean  well  water  at 
60  deg.  F.  to  50  min.  in  river  water  at  4-5  deg.  The  addition 
of  a  50-min.  mixing  or  reaction  chamber  as  a  preliminary 
to  the  settling  chamber  of  every  "continuous"  water  soften- 
ing plant  did  away  with  this  precipitation,  but  it  was 
remarked  that  if  the  water  was  undertreated  in  lime,  after- 
deposition  still  took  place,  as  untreated  water  requires  much 
longer  mixing  than  50  min. 

It  was  noted  also  that  when  the  best  of  treated  water  was 
fed  to  locomotive  boilers  through  injectors  there  was  a 
sufficient  deposition  to  interfere  with  the  operation  of  the 
injector.  This  was  not  serious  in  warm  weather,  when  the 
temperature  of  the  injector  does  not  exceed  212  deg.  F. 
unless  the  check  valve  leaks,  but  it  became  very  serious  in 
cold  weather  when  injectors  are  kept  hot  by  steam  from  the 
boiler.  In  the  winter  of  1915-16  there  was  a  treating  plant 
at  every  water  station  on  the  Great  Northern  Ry.  on  the 
line  from  Devils  Lake,  N.  D.,  to  Shelby,  Mont.,  a  distance  of 
nearly  700  miles,  and  while  boiler  leaking  was  unknown 
there  was  so  much  trouble  from  clogging  of  the  injectors 
that  its  prevention  became  a  serious  study. 

The  material  deposited  in  the  injectors  was  calcium  car- 
bonate and  came  from  the  water  at  a  temperature  not  far 
above  212  deg.  F.  At  this  temperature  the  content  of 
calcium  carbonate  can  be  reduced  to  about  2  grains  per 
gallon,  but  calcium  sulphate,  if  it  were  present,  would  not 
be  affected.  Therefore,  I  decided  to  try  to  convert  at  least 
part  of  the  3  grains  of  calcium  carbonate  in  the  cold  water 
into  calcium  sulphate  by  adding  3  grains  per  gallon  of 
ferrous  sulphate  to  the  water  before  it  left  the  mixing 
tank  of  the  treating  plant.  This  would  leave  in  the  water  a 
small  amount  of  ferrous  carbonate  which  would  give  the 
injector  no  trouble. 

The  first  test  was  made  at  Minot,  N.  D.,  where  the  switch 
engines  had  been  the  subject  of  continuous  complaint. 
After  the  water  had  been  treated  as  above  for  one  month  a 
switch  engine  was  examined  and  the  injector  and  all  its 
connections  were  found  quite  clean.  The  treatment  with 
ferrous  sulphate  then  began  to  be  extended  to  all  treating 
plants  on  the  line  and  the  results  have  been  uniformly 
good.  The  use  of  all  chemicals  employed  in  treatment  of 
water  should  be  under  the  supervision  of  a  competent  person 
who  understands  the  reactions  involved. 


The  Basis  for  Extension  of  Water  Mains 

Charges  for  extending  water  mains  in  Terre  Haute, 
Ind.,  by  the  water  company  are  based  on  actual  costs 
according  to  a  paper  by  Dow  R.  Gwinn,  president  of  the 
Terre  Haute  Water  Co.,  presented  recently  to  the 
Indiana  Sanitary  and  Water  Supply  Association.  The 
Public  Service  Commission  allows  a  return  of  8  per 
cent  and  1  per  cent  for  depreciation.  Operation  and 
taxes  are  figured  at  10  per  cent  of  the  valuation  so  the 
rates  are  fixed  to  net  19  per  cent  of  the  cost.  In  a  city 
block  of  365  ft.  in  built  up  territory  with  six  houses 
the  minimum  monthly  rate  should  be  $1.50  and  a  fire 
hydrant  for  which  the  city  should  pay  $50.  This  is  on 
the  assumption  that  a  6-in.  main  was  laid.  In  real 
estate  additions  the  land  owner  should  pay  the  whole 
cost  and  be  reimbursed  by  the  water  company  without 
interest  when  the  income  reached  the  above  19  per  cent 
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Sewage-Treatment  Testing  Station 
at  Grand  Rapids,  Mich. 

Dortmund  Tank  Installed  in  1919  Transformed  Into 

Dorr  Claiifier — Sludge  with  Paper  Mill  Waste 

Dries  in  10  to  30  Days 

SEWAGE  heavily  charged  with  strawboard  mill  and 
gas-works  wastes  is  treated  at  the  sewage  test- 
ing stations  at  Grand  Rapids,  Mich.,  where  tests 
were  started  in  June,  1919.  The  original  Dortmund 
tank  has  been  rebuilt  into  a  Dorr  sewage  clarifier. 
Sludge-digestion  tanks  for  Dortmund  or  Dorr  tanks 
have  been  found  unnecessary,  the  sludge  drying  in  10 
to  30  days  and  then  burning  easily  without  odor.  On 
account  of  foundation  difficulties,  experiments  to  reduce 
the  depth  to  the  limit  will  proceed  in  1921.  The  fol- 
lowing notes  were  obtained  (1)  from  a  visit  to  the 
plant  in  November,  1920;  (2)  from  subsequent  informa- 
tion from  Gerald  J.  Wagner,  commissioner  of  public 
works;  and  (3)  from  a  paper  presented  recently  to  the 
Illinois  Society  of  Engineers  by  Milton  P.  Adams. 
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Grand  Rapids,  a  city  of  150,000  people,  has  an  aver- 
age daily  water  consumption  of  100  to  110  gal.  per 
capita.  The  .'^ewage  flow  is  about  30  m.g.d.,  one-half 
being  ground  water.  Of  the  17.6  square  miles  of  area, 
11.7  square  miles  are  .'■ewered.  There  are  two  inter- 
cepting sewers  on  the  east  side  and  two  on  the  west 
side  of  the  Grand  River. 

The  experimental  work  has  not  had  the  wide  .scope 
common  to  sewage  testing  stations.  Rather,  it  has  been 
an  intensive  operating  study  of  a  life-size  sedimenta- 
tion unit.  The  problem  at  Grand  Rapids  is  one  in 
plain  sedimentation  and  sludge  disposal,  efforts  being 
directed  toward  the  meeting  of  a  State  Supreme  Court 
injunction  rendered  in  1913,  calling  for  the  removal 
of  the  sludge-forming  materials  in  the  sewage  before 
the  latter  is  discharged  into  the  local  water  course. 

The  testing  station  was  located  at  the  junction  of 
the  East  side  trunk  sewer  and  the  Prescott  St.  sewer 
containing  strawboard  waste.  The  suction  of  the  1 -m.g.d. 
centrifugal  pump  may  take  sewage  from  either  sewer. 
Originally  the  plant  consisted  of  a  Dortmund  tank, 
32  ft.  outside  diameter  and  30  ft.  de§p,  with  a  hopper 
bottom  having  45-deg.  slopes.  The  sewage  entered  13 
ft.  below  the  surface  and  flowed  out  over  the  peripheral 
weir  with  notches  every  2  ft.  Adjoining  this  tank 
are  three  sludge-digestion  tanks,  each  20  ft.  in  diam- 
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eter  by  about  28  ft.  deep,  with  hopper  bottoms,  and 
four  tanks  each  4  ft.  in  diameter  by  26  ft.  deep.  A 
sludge-bed  area  of  40  x  80  ft.  is  provided,  divided  into 
12  units.  The  beds  are  built  upon  tamped  clay.  On 
this  are  placed  underdrain  tile,  and  above  the  clay 
and  tile  are  laid  10  in.  of  cinders  and  4  in.  of  sand. 

The  present  testing  station  consists  of  a  Dorr  clari- 
fier, built  out  of  the  Dortmund  tank,  with  a  water 
depth  of  14  ft.  at  the  center  and  12  ft.  at  the  periphery. 
The  sewage  enters  at  a  depth  of  5  J  ft.  The  clarifier 
mechanism  (or  Dorr  thickener)  revolves  once  in  17 
min.  The  sludge  well  sets  9  in.  off  the  floor,  is  11  ft. 
in  diameter  at  the  bottom  and  narrows  to  4  ft.  at  the 
top.  A  small  bucket  elevator  is  provided  to  remove 
sludge  from  the  well.  The  advantages  of  the  flaring 
well  over  the  ordinary  cylindrical  type  are  as  follows: 
(1)  It  increases  the  area  of  sludge  opening  into  the 
well  by  making  the  opening  equivalent  in  length  to  the 
circumference  of  a  much  larger  circle.  (2)  The  stor- 
age and  covering  of  a  larger  volume  of  sludge  within 
the  well  makes  far  better  conditions  in  the  outer 
sedimentation  compartment  and  gives  greater  flexibility 
in  sludge  handling.  (3)  It  concentrates  as  much 
evolved  gas  as  possible  within  the  well.  The  beneficial 
action  of  the  gas  in  the  4-ft.  well  had  already  been 
noted,  both  as  regards  its  buoyant  effects  on  the  sludge 
and  the  drying  power  it  exerts  in  passing  through  the 
upper  layers  of  sludge. 

In  November  the  clarifier  was  handling  about  0.8 
m.g.d.  on  a  2-hour  detention  period.  This  is  equivalent 
to  a  rate  of  960  gal.  per  sq.ft.  per  24  hours.  The 
tank  was  removing  all  the  settling  suspended  matter 
by  the  Imhoff  settling-glass  test.  The  sampling  schedule 
was  intermittent,  a  24-hour  composite  being  taken  on 
every  fourth  day.  Based  on  the  data  of  analyses,  the 
tank  was  removing  from  27  to  ,59  per  cent  of  the  150 
to  350  p.p.m.  of  suspended  matter  in  the  raw  sewage. 
There  was  a  slight  grea.se  scum  on  the  half  of  the 
tank  provided  with  hoards.  Inside  the  sludge  well  a 
scum  forms  which  at  times  averages  as  low  as  75  per 
cent  moisture.  The  sludge  entering  the  well  at  the  bot- 
tom runs  88  to  92  per  cent  moisture.  The  total  or- 
ganic nitrogen  is  low.  averaging  less  than  1  per  cent. 

During  August  and  September  the  clarifier  treated 
18.5  m.g.  of  sewage  with  an  average  removal  of  sus- 
pended solids  of  50  per  cent.  During  the  next  two 
months  of  operation  this  figure  fell  to  24  per  cent. 
From   August  to  November  48.2  m.g.  of  sewage  was 
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treated,  2,311  cu.ft.  of  sludge  averaging  83.2  per  cent 
moisture  were  produced,  and  of  this  amount  933  cu.ft. 
of  79.2  per  cent  sludge  were  actually  removed  by  con- 
veyor, the  balance  remaining  in  the  tank  at  the  end. 

On  removal  the  sludge  has  been  put  on  a  sand  bed 
for  drying.  Fresh  Dortmund  sludge  dried  in  10  to  30 
days  and  the  so-called  digested  sludge  (8  to  4  months 
old)  dried  no  faster.  The  Dorr  sludge  dried  in  about 
the  same  time.  The  air-dried  sludge  was  firm  with 
a  skin  of  fine  straw  on  it.  A  part  of  the  sludge  was 
lagooned.     This  gave  off  no  marked  odors. 

The  situation  is  unusual  in  that  the  main  sewer  out- 
let receives  the  drainage  from  a  strawboard  and  paper 
mill  and  gas  works,  located  only  1  mile  above  the 
present  testing  station  inlet.  The  fibrous  character  of 
the  sludge  and  its  lack  of  odor  indicates  that  the  straw- 
board  and  paper  mill  waste  has  some  influence  on  the 
process.  A  casual  inspection  of  the  strawboard  mill 
showed  a  fine  (eO-mesh)  screen  on  the  outlet  of  each 
mixing  mill.  On  the  other  hand,  straw  stock  was  work- 
ing around  the  outlet  pipes  and  passing  out.  The  waste 
had  not  yet  been  measured. 

The  Dortmund  Tank 

The  original  Dortmund  tank  was  operated  on  displace- 
ment periods  ranging  from  1.7  to  5  hours,  with  flows 
of  0.4  to  1.1  m.g.d.  The  upward  velocity  at  the  1.5- 
hour  period  was  about  12  ft.  per  hour.  The  removal  tif 
suspended  matter  over  eight  months  (by  a  composite 
of  16  hourly  samples  on  every  third  day)  was  45  per 
cent.  By  the  cones  95  per  cent  was  removed.  In  the 
summer  boiling  occurred  in  from  7  to  10  days. 

The  original  45-deg.  slope  on  the  bottom  did  not 
prove  sufficient;  57  deg.  worked  much  better.  The 
sludge  averaged  93  per  cent  moisture  with  a  minimum 
of  87  per  cent. '  A  sludge  containing  94  per  cent  moisture 
was  found  not  to  move  satisfactorily  on  planed  tim- 
ber slopes  of  J  in.  to  the  foot ;  1  in.  to  the  foot  seemed 
to   be    required. 

In  the  separate  sludge-digestion  tanks  the  sludge  has 
a  marked  tendency  to  separate  into  bottom  sludge  and 
top  scum  even  in  two  or  three  days.  The  sludge  from 
the  digestion  tanks  dried  in  about  the  same  time  as 
the  raw  sludge  (10  to  30  days)  to  a  water  content 
varying  from  60  to  70  per  cent.  The  wet  sludge  applied 
14  in.  thick  dried  to  4  in.  when  removed.  This  sludge 
when  dried  burned  readily.  The  fresh  Dortmund  sludge 
contained  considerable  oily  matter  and  had  a  strong 
odor  of  tar. 

As  the  plant  layout  permitted  the  taking  of  sewage 
from  either  fork  above  the  junction,  the  Dortmund 
tank  was  run  for  five  months  on  the  Prescott  sewer 
and  three  months  on  the  East  Side  trunk  sewer.  The 
Dorr  tank,  however,  has  been  run  on  a  mixed  sewage 
below  the  junction. 

A  summary  of  the  operating  results  on  the  Dortmund 
tank  shows  that  on  the  Prescott  St.  sewer  the  sludge 
accumulation  averaged  7.84  cu.yd.  per  million  gallons 
with  a  moisture  content  of  93.6  per  cent  and  specific 
gravity  of  1.015.  On  the  East  Side  trunk  sewer  the 
sludge  accumulation  averaged  1.40  cu.yd.  per  million 
gallons  with  a  moisture  content  of  93.3  per  cent  and 
specific  gravity  of  1.017. 

On  the  Prescott  St.  sewer  the  periods  of  flow  ranged 
from  1.7  to  4.1  hours,  averaging  2.6  hours.  On  the 
East  Side  trunk  sewer  the  periods  of  flow  ranged  from 
2.1   to   5,   averaging   3.3   hours. 


The  plant  was  closed  in  November,  1920,  but  it  is 
planned  to  reopen  it  in  the  spring,  applying  the  clarifier 
to  a  still  shallower  tank,  reduce  the  sludge  opening 
into  the  present  well  and  develop  an  overflow  sludge 
delivery  from  the  bottom  of  the  tank. 

From  Mr.  Adams'  paper  the  following  comments  are 
taken  relative  to  "pin-point"  boiling,  sludge  experience 
and  general  conclusions : 

The  surface  of  the  tank  in  operation  represents  any  quiet 
body  of  water  over  which  fine  particles  of  grit  or  dust  are 
being  sprinkled.  This  is  caused  by  the  bursting  of  minute 
gas  bubbles  at  the  surface.  This  gas  is  evolved  in  the 
sludge  on  the  tank  bottom  and  released  by  the  periodical 
moving  of  the  squeegee  arms  (Door  thickener)  through 
the  sludge.  On  shutting  down  the  mechanism  in  warm 
weather,  this  "pin-point"  boiling  stops  altogether  —  the 
tank  surface  is  clear  for  from  8  to  10  hours,  while  gas  is 
collecting  and  being  retained  in  the  sludge  below.  Finally, 
enough  gas  is  entrained  to  buoy  masses  of  sludge  to  the 
surface,  where  it  is  released — the  action  being  identical  with 
"tank  boiling"  experienced  in  the  former  Dortmund  tank. 
On  shutting  down  for  a  few  days  in  June  a  6-in.  leathery 
scum  of  sludge  formed  over  the  tank  surface  in  24  hours. 
Thus  the  necessity  of  the  operation  of  some  kind  of  agitator 
in  a  tank  of  the  type  in  promoting  good  sedimentation  is 
clearly  evident. 

Tiny  globules  of  oil  generally  accompany  these  fine  gas 
bubbles  to  the  surface.  It  is  this  iridescent  coloring  of  oil 
on  water  which  constitutes  the  only  visible  effects  of  this 
action.  One-half  of  the  tank  was  baffled  during  the  last 
three  months  of  operation,  the  oil  being  caught  just  before 
passing  out  over  the  outlet  weirs^  As  a  result  the  effluent 
from  this  half  of  the  tank  was' greatly  improved,  although 
the  appearance  of  the  baffled  half  of  the  tank  was  accord- 
ingly sacrificed  by  the  collection  of  the  thin  layer  of  scum 
retained  upon  it.  It  could  not  be  proved  that  this  "pin- 
point" boiling  decreased  the  efficiency  of  sedimentation. 
Sludge  Experience 

The  80-per  cent  sludge  produced  during  1920  was  a  fairly 
stiff  semi-solid  and  dried  much  less  rapidly  on  the  beds  than 
the  94  per  cent  sludge  of  1919. 

The  original  Dortmund  tank  went  into  operation  June  30, 

1919.  On  July  25  the  first  sludge  was  drawn  from  the 
tank  and  delivered  to  a  secondary  tank.  Its  tarry  odor, 
brownish-black  color  and  curdy  consistency,  as  we  have 
since  come  to  know  them,  were  at  once  evident.  The 
moisture  was  94  per  cent.  On  Aug.  7  about  300  gal.  of 
this  sludge  were  allowed  to  run  directly  to  the  sludge 
beds  from  the  primary  tank.  Eighteen  days  later  this  same 
sludge  was  removed  from  the  beds  in  pieces — a  matted, 
porous,  fibrous  cake.  After  a  few  days  further  drying  this 
sludge  was  burned  in  piles  on  the  dike  surrounding  the  beds. 
A  fluffy,  reddish  ash  was  left  behind.  This  performance 
was  duplicated  many  times  during  the  summer  and  early 
fall  with  the  same  favorable  results.  Contrary  to  the  be- 
havior of  most  sludges,  which  fissure  vertically  in  drying, 
this  sludge  seemed  to  dry  in  layers,  separating  laterally. 
Visitors  at  the  station  often  compare  the  appearance  of  this 
sludge  to  that  of  heavy  brown  paper. 

This  very  unusual  behavoir  of  a  practically  raw  sewage 
sludge  drying  on  sand  beds  under  all  sorts  of  weather  con- 
ditions, without  nuisance  or  even  appreciable  odor,  caused  us 
to  dispense  entirely  with   secondary  tank  digestion   during 

1920.  But  two  of  the  sludge  digestion  tanks  were  ever  used 
for  this  purpose.  They  were  operated  on  the  fill-and-draw 
principle.  Since  there  was  so  little  to  he  gained  by  the 
use  of  secondary  tanks  they  were  abandoned  \vith  the 
idea  that  we  would  operate  the  station  under  the  hardest 
conceivable  conditions  by  drying  a  primary  tank  sludge  on 
the  beds  and  kick  up  a  nuisance  if  possible,  but  we  failed. 

Since  we  had  precisely  the  same  sludge  experience  during 
1920  that  we  had  in  19i9,  and  one  that  differs  so  radically 
from  that  in  other  cities,  we  have  attempted  to  explain  the 
mystery  by  a  combination  of  circumstances.  (1)  We  have 
a  sewage  that  is  comparatively  dilute,  amounting  to  more 
than    twice    the    average    water    consumption.      Thus    the 
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medium  is  provided  by  which  many  of  the  finely  divided 
organic  solids  can  be  carried  off  in  the  effluent.  (2)  The 
presence  of  tarry  oils,  always  noticed  in  the  sludge,  are 
discharged  in  alleged  small  amounts  by  the  local  gas  works. 
The  antiseptic  action  of  these  light  oils  has  long  been  recog- 
nized. (3)  A  large  proportion  of  the  sludge  is  made  up 
of  pulpy  rag  and  strawboard  wastes,  discharged  into  the 
Prescott  sewer  by  a  local  paper  mill.  This  material  is 
practically  inert  and  forms  the  fibrous  mat  which  facilitates 
the  drying  and  burning  of  the  sludge.  Samples  of  this  dry 
sludge  had  a  heat  value  of  7,000  B.t.u. 

In  conclusion,  it  must  be  admitted  that  from  the  Grand 
Rapids  standpoint,  with  a  sludge  promising  so  little  diffi- 
culty to  handle,  the  high  concentration  is  very  desirable. 
Especially  where  an  almost  unlimited  space  for  sludge  beds 
can  be  provided.  There  are  130  acres  in  the  tract  selected 
for  the  site  of  the  permanent  plant — fairly  well  isolated 
from  the  city.  But  there  are  several  points  still  to  be 
settled  before  final  recommendations  can  be  made.  While 
much  depends  on  the  results  of  the  1921  experiments,  the 
Dorr  clarifier  in  my  opinion  has  great  possibilities.  Com- 
pared with  the  Dortmund  tank  it  has  given  practically  the 
same  sedimentation  efficiency  and  delivered  a  much  more 
concentrated  sludge  for  at  least  six  months  in  the  year 
with  but  half  the  excavation  required  for  the  Dortmund. 
Against  these  advantages  are  the  greater  depreciation  in 
Dorr  super-sti'ucture  and  mechanism  and  the  greater  expert 
attention  required  for  the  successful  operation  of  a  plant 
of  this  type. 

The  city  has  expended  $63,000  to  date  for  sewage  disposal 
purposes,  of  which  $30,000  has  been  applied  toward  the  pur- 
chase of  land  for  the  permanent  site,  $13,000  is  the  outlay 
for  building  and  equipping  the  sewage  testing  station,  and 
the  balance  covers  operating  and  other  expense  incidental 
to  sewage  disposal  studies  since  April,  1917. 

Hoad  &  Decker,  consulting  engineers,  Ann  Arbor,  were 
the  designers  of  the  original  Dortmund  tank  and  testing 
station.  The  Dorr  Co.  organization  has  taken  an  active 
interest  and  co-operated  greatly  with  the  city  in  conducting 
its  experiments  during  the  past  six  months.  All  samples 
were  analyzed  at  the  laboratory  of  the  water  filtration 
plant  under  Walter  A.  Sperry,  chief  chemist. 


Tie  Records  From  Test  Tracks 

From   ripnri  of  fommittn-  on  Tits,  Amcr- 
Uiin,    llaihoay    ICtiginrering    Association 

IT  IS  highly  important  to  know  the  life  and  comparative 
value  of  different  kinds  of  ties  in  the  same  locality  and 
in  localities  having  different  climatic  and  traffic  conditions. 
Without  reliable  information  of  this  kind,  it  is  not  possible 
Xi>  purchase  or  treat  ties  economically  or  distribute  them 
wisely.  The  method  of  test  sections  is  the  best  for  obtain- 
ing the  necessary  data,  but  methods  of  installing  the  sec- 
tions and  of  collecting  and  reporting  the  data  on  different 
railroads  are  not  uniform,  although  the  work  of  the  Forest 
Products  Laboratory  has  tended  toward  uniform  methods 
of  reporting.  Some  largrer  roads  have  installed  only  one 
or  two  test  sections.  Others  have  installed  at  least  one  on 
each  roadmaster's  district.  Some  have  put  in  only  a  few 
ties  of  each  kind  and  few  kinds;  others  have  placed  not  less 
than  a  hundred  of  each  kind  and  many  different  kinds. 

The  principal  criticism  of  the  test  section  method  of 
obtaining  data  on  the  life  of  ties  has  been  that  it  often 
gave  abnormal  results,  due  probably  to  the  fact  that  the 
ties  are  in  most  ca.ses  selected,  the  maintenance  is  above 
the  standard  and  the  renewals  are  watched  with  unusual 
care.  The  chief  object  of  the  tests  is  to  secure  compar- 
ative data  and  the  test  sections  usually  give  this  com- 
parison, but  the  teats  might  be  made  more  nearly  repre- 
sentative if  care  were  taken  to  keep  the  conditions  as  near 
as  possible  to  average  actual  practice.  Of  forty  railroads 
only  five  submitted  data  to  show  that  a  systematic  record  of 
test  sections  had  been  kept;  namely,  the  Chicago,  Burling- 
ton &  Quincy,  the  Great  Northern,  the  Baltimore  &  Ohio, 
the  Penn.sylvania  and  the  Northern  Pacific.  Several  other 
roads  are  keeping  a  more  or  less  complete  and  comprehensive 
^eco^d  of  this  kind. 


Water-Waste  Prevention  Methods 
and  Results  in  Superior 

A  Fully  Metered  City  Supplied  Through  Master 

Meter  Runs  Down  Eight  Million  Gallons 

Per  Month  in  Service  Leaks 

By  W.  C.  Lounsbury  and  Allen  W.  Fowler 

General    JIanager   and    .Vssistant 
of  the  Superior  Water,  Light  &  Power  Co. 

AS  WATER  is  pumped  twice  in  order  to  supply  an 
iV.  iron-free  well  water  to  the  water-works  system  of 
Superior,  Wis.,  the  local  company  has  utilized  all  of 
the  precautions  to  insure  as  high  a  ratio  as  possible  of 
water  paid  for  to  that  pumped.  For  many  years  the 
city  has  been  entirely  metered  except  for  a  few  large 
fire  services  and  a  few  consumers  who  do  not  have 
sewer  or  waste  pipe  connections.  Such  a  widespread  use 
of  meters  is  an  effective  check  upon  voluntary  waste. 
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TYPICAL    HOURLY    CONSUMPTION    ONE    YEAR   APART 
.SHOWING  RESULTS  OF  WASTE  SURVEY 

The  ratio  of  water  sold  to  that  pumped,  as  shown  on 
the  accompanying-  chart,  takes  into  account  only  water 
paid  for — not  that  supplied  free  to  public  buildings  and 
.'schools  although  such  water  is  metered. 

In  Superior  water  is  used  or  wasted  in  the  following 
ways: 

1.  Sold  to  consumers  through  meters. 

2.  Unregistered  water  passing  through  ^  consumers' 
meters. 

3.  Sold  to  flat  rate  consumers. 

4.  By  public  buildings,   including  fire  halls,  city  hall, 
municipal  jail  and  school  houses. 

5.  For  fire  department  purposes. 

6.  For  street  sprinkling  and  washing. 

7.  For  drinking  fountains  from  May  to  November.' 

8.  For  sewer  flushing. 

9.  For  park  fountains  and  sprinkling. 

10.  For  flooding  public  ice  rinks. 

11.  For  company  uses  in  connection  with  the  pumping 
station  and  filter  plant. 

12.  By  loss  from  known  leaks  pending  repair. 
1.3.  By  pipe  and  service  leakage. 

To  account  for  the  water  pumped  e.stimates  must  be 
made  for  each  of  the.se  uses  and  it  is  not  difficult  to 
account  for  all  of  the  water  lost  in  any  system  by  esti- 
mating these  liberally  enough,  but  the  writers  believe 


bb 

— 

1 

— 

Il 

A 

7^ 

A  A 

-,A 

r« 

•/) 

r 

/ 

A 

i 

1 

'A 

«/ 

V 

\ 

A<r>. 

A 

>/ 

"r 

f\ 

T 

-H 

/ 

\' 

■\ 

'aI^ 

• 

■  \ 

/ 

•  * 

\ 

M 

V 

^',0 

« 

• 

'. 

• 

\ 

V  • 

. 

« 

• 

V 

• 

- 

- 

- 

u 

i. 

1.. 

i, 

'\] 

h 

, 

K 

\}l 

i 

• . 

\}i 

a 

f . 

h 

rj 

nVK   YEAR.'!'  RRfOHD  OF  PEH<ENTAriE  OF  WATER  SOI>l  > 
TO  THAT   PtrMPED 


462 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  11 


the  large  personal  factor  which  enters  into  such 
estimates  makes  many  reported  statistics  of  water 
accounted  for  entirely  unreliable  and  our  own  estimates 
repeatedly  maae  to  try  to  account  for  the  entire  pump- 
age  in  Superior  have  always  seemed  unsatisfactory. 
Nevertheless,  studies  made  along  these  lines  led  to  the 
belief  that  entirely  too  much  water  was  getting  away. 

A  careful  survey  was  made  of  the  water  used  in  many 
of  the  ways  enumerated  above  and  meters  were  installed 
on  all  services  entering  public  buildings.  Particularly 
was  the  night  rate  studied  and  an  accumulation  of  data 
indicated  that  the  minimum  rate  of  consumption  was 
higher  than  is  warranted  in  a  city  like  Superior. 

All  of  the  construction  work  in  the  distribution  system 
has  been  done  under  the  direct  supervision  of  one  man 
who  has  had  charge  of  this  work  for  a  great  many 
years  and  who  was  a  workman  on  the  mains  when  the 
original  installations  were  made  31  years  ago.  More- 
over, practically  all  of  the  joints  have  been  calked  by 
two  employees  equally  long  in  the  service.  Knowing  the 
workmanship  of  these  men  and  appreciating  the  char- 
acter of  the  soil,  which  is  uniformly  a  dense  clay,  it  did 
not  seem  that  there  could  be  much  water  getting  away 
because  of  joint  leakage.  Nevertheless  it  was  decided 
to  make  a  survey  of  our  distribution  system  by  the  well 
known  hose-and-meter  method.  The  company  undertook 
to  make  this  survey  with  its  own  men  and  for  three 
years  the  writers  have  annually  made  such  a  survey. 
This  work  was  done  at  night  between  1  and  5  a.m. 

Tests  Made  by  Districts 

The  city  was  first  divided  into  eleven  districts,  which 
were  tested  separately  on  consecutive  nights.  The  prac- 
tice was  to  isolate  a  district  by  closing  the  control  gates 
and  then  to  observe  the  pressures  with  a  recording  gage, 
supplying  the  district  by  fire  hose  so  arranged  as  to 
pass  the  water  through  a  carefully  calibrated  3  x  1-in. 
venturi  meter.  The  test  of  each  district  covered  the 
consumption  of  that  district  for  about  one  hour,  the 
recording  gage  recording  the  changes  in  pressure  during 
that  time.  An  allowance  for  reduction  of  pressure  was 
made  in  computing  the  normal  flow  to  the  district. 
During  the  period  that  these  tests  were  being  made 
cai-eful  records  were  kept  of  the  pumpage  from  the 
station  both  by  means  of  a  master  meter  and  by  pump 
revolutions.  After  the  tests  of  the  eleven  districts 
had  been  completed  each  year  some  of  those  showing 
the  largest  consumptions  were  further  subdivided  and 
attempts  made  to  locate  the  leaks.  No  large  leaks  or 
illicit  uses  of  water  were  found  by  this  method  but  it 
was  demonstrated  that  the  leakage  was  widely  dis- 
tributed. 

For  reasons  before  given  it  did  not  seem  probable 
that  this  widely  distributed  leakage  was  from  defective 
mains.  Since  all  service  pipes  to  the  curb  cocks  are 
of  extra  strength  lead  it  did  not  seem  likely  that  the 
leakage  would  be  found  in  these  connections,  but  inas- 
much as  the  connections  from  the  curb  to  the  consumers 
have  been  the  work  of  plumbers  and  galvanized-iron 
pipe  is  invariably  used  it  was  surmised  that  the  cus- 
tomers' services  might  be  defective. 

An  endeavor  was  made  to  locate  small  leaks  on  cus- 
tomers' services  by  supplying  a  small  section  of  three 
to  six  blocks  through  the  hose  and  meter  and  then  shut- 
ting off  the  customers'  services  in  a  single  block,  ob- 
serving carefully  the  changes  in  flow  at  the  meter.  The 
services  were  then  opened  and  those  in  another  block 


similarly  tested.  This  method  enabled  us  to  detect 
27  small  leaks,  aggregating  58  gal.  per  minute,  on  six 
miles  of  mains  in  the  oldest  part  of  the  city.  This 
work  was,  however,  laborious,  disagreeable  and  expen- 
sive on  account  of  its  having  to  be  carried  on  at  night, 
using  a  crew  of  four  men  and  a  truck. 

To  overcome  these  objections  W.  H.  Winslow,  vice- 
president  of  the  company,  suggested  that  a  special  appa- 
ratus be  devised,  consisting  of  a  small  foixe  pump  with 
its  outlet  carrying  a  few  feet  of  garden  hose.  The  pump 
is  mounted  on  a  small  stand  and  is  arranged  to  draw 
water  from  a  calibrated  pail.  With  this  apparatus  one 
can  determine  whether  or  not  a  service  pipe  leaks,  and 
if  it  does  at  what  rate.  The  house  shut-off  valve  is 
closed  and  the  meter  disconnected.     The  outlet  hose  of 


FORCE  PUMP  WITH  HO.SE  AND  GAGE  FOR  TESTING 
CUSTOMERS'   SERVICES 

the  pump  is  then  attached  to  the  outside  service  con- 
nection. The  shut  off,  usually  a  stop-and-waste  cock,  is 
opened  again  and  the  city  water  pressure  shows  on  the 
gage.  If  there  is  an  excessive  leak  the  gage  indicates 
it  at  once.  A  second  inspector  is  stationed  at  the  curb 
and  while  the  pump  is  being  connected  he  is  opening 
the  curb  box  and  placing  a  curb  cock  key  in  position. 
Upon  a  signal  he  closes  the  curb  cock.  The  inside 
inspector  then  attempts  to  pump  water  into  the  service 
pipe.  If  the  pipe  is  tight  no  water  can  be  pumped  into 
it.  If  it  is  leaking,  the  inspector  has  to  pump  more  or 
less  rapidly  to  maintain  the  pressure.  By  timing  the 
fall  of  the  water  level  in  a  calibrated  pail  with  a  stop 
watch  the  rate  of  leakage  is  easily  determined.  If  a 
service  leaks  so  badly  the  pressure  cannot  be  held  up 
to  normal  with  the  pump  a  correction  must  be  made 
or  the  result  will  show  a  smaller  leakage  than  exists. 
In  our  work  such  a  correction  has  not  been  made. 
Since  June   1,   1920,   services   numbering  4,295  out 
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of  a  total  of  6,767  now  in  use  have  been  tested  with  this 
apparatus,  and  205  underground  leaks  have  been  found 
which  would  not  have  been  discovered  by  ordinary  in- 
spection, and  which  were  permitting  a  leakage  of  more 
than  8,000,000  gal.  per  month. 

Listening  on  the  pipe  either  directly  or  with  the  use 
of  any  of  the  well-known  instruments  for  this  purpose 
might  have  indicated  a  leak  but  would  not  prove  its 
existence  on  the  service  pipe  belonging  to  the  con- 
sumer. The  pump  apparatus  leaves  little  for  the  judg- 
ment and  actually  measures  the  leak. 

SUMMARY  OF  LEAKS  FOUND  IN    1920 

No.  of  Senices     Underground  Leak  in  Gal.  Payroll  Cost 

Month         Tested  Leaks  per  Month  of  Inspectors 

June 996  38  2,093,000  $169  54 

July 850  32  1,274,000  175  00 

August 725  40  1,641.000  175  00 

September,...       552  34  1,447,200  151   00 

October 595  30  896,400  176  00 

November....       577  31  799,200  175  00 

Totals 4,295  205  8,150,800  $1,021.54 

These  leaks  have  all  been  repaired  by  the  owners  of 
the  property,  as  the  company  does  no  service  work  on 
the  consumer  side  of  the  curb.  Inasmuch  as  the  fuel 
item  alone  makes  a  cost  of  I4C.  per  thousand  gallons 
pumped  it  is  evident  that  the  annual  saving  may  run 
considerably  over  $1,200  with  a  total  investment  of 
less  than  this  amount. 

The  ratio  of  water  sold  to  water  pumped  has  increased 
during  this  period  and  the  monthly  pumpage  has  de- 
creased an  amount  approximately  equal  to  the  saving 
indicated. 

The  apparatus  has  also  been  used  to  demonstrate  leaks 
in  toilets  and  in  house  connections,  particularly  where 
they  pass  below  the  basement  floor.  When  used  in  such 
a  way  the  meter  is  removed  and  the  pipe  capped  or  the 
stop  and  waste  plugged.  Water  is  then  pumped  back 
into  the  house  through  a  connection  with  an  open  faucet 
or  from  the  meter  loop.  Records  of  such  tests  have  not 
been  kept  for  they  were  apart  from  the  purpose  of  the 
study. 

A  Large  Rain  Gage  and  Heavy  Rainfall 

By  B.  F.  Rush 

Assl.stant  Engineer.  U.   S.   Geological  Survey,  Honolulu.  T.   H. 

A  RAIN  gage  with  a  diameter  of  27  in.,  a  height  of 
5  ft.,  and  a  capacity  of  900  in.  of  rainfall  sits 
lonesomely  on  top  of  Waialeale,  one  of  the  highest  peaks 
of  the  mountains  which  traverse  the  island  of  Kauai, 
in  the  Hawaiian  Islands.  The  ratio  of  the  area  of  the 
small  opening  at  the  top  of  the  main  body  of  the  con- 
tainer is  1  to  20. 

Waialeale  has  an  elevation  of  5,080  ft.  At  the  loca- 
tion of  the  gage  the  mountain  range  drops  off  to  an 
abrupt  descent  of  from  2,000  to  3,000  ft.  to  the  north. 
The  slope  to  the  south  is  gentle. 

The  trade  winds  coming  from  a  northerly  direction 
strike  the  cooler  surface  of  the  mountain.'*  and  here 
unload  an  enormous  supply  of  their  saturated  vapor  in 
the  form  of  rain.  The  precipitation  here  is  reported  to 
be,  if  not  the  greatest,  at  least  one  of  the  heaviest  in 
the  world.  The  measured  rainfall  from  Jan.  8,  1920, 
to  Feb.  3,  1921,  was  590  in.,  or  an  average  of  about  li 
in.  per  day.  The  gage  is  visited  yearly  by  a  member  of 
the  U.  S.  Geological  Survey. 

A  hose  was  used  to  .siphon  the  water  from  the  con- 
tainer, for  when  this  can  is  full  there  is  danger  of 
denting  its  sides  if  it  emptied  in  the  ordinary  way  by 
tipping  it  over. 


The  Georges  Creek  Accident  and 
Ruggedness  in  Bridges 

Collision  Resistance  Increased  by  Subpaneling 

and  Heavy  Gusset  Plates — Material 

and  Workmanship 

By  a.  W.  Buel 

Con.sulting   Engineer,    New   Toik   City 

THE  article  in  Engineering  News-Record  of  Jan.  20, 
p.  100,  describing  and  illustrating  the  train  wreck 
on  the  Georges  Creek  Junction  bridge  suggests  the 
question,  what  features  of  the  construction  account  for 
the  remarkable  reserve  strength  that  enabled  this  bridge 
not  only  to  continue  to  stand  but  even  to  carry  trains  on 
one  track  after  the  wreck  was  cleared?  As  the  bridge 
was  designed  and  fabricated  under  the  writer's  super- 
vision he  is  glad  to  contribute  remarks  on  these  items 
to  complete  the  i-ecord  and  assist  in  bringing  to  the  at- 
tention of  bridge  designers  any  lessons  the  accident 
holds. 

As  described,  the  bridge  consisted  of  two  double-track 
through  spans,  each  150  ft.  long.  The  trusses  were  of 
the  Baltimore  form,  with  five  main  panels  or  ten  sub- 
panels  of  15  ft.  each.  They  differ  from  the  double 
Warren  system  with  vertical  posts  used  by  the  late 
George  H.  Thomson  of  the  New  York  Central  for  many 
years,  by  lacking  the  upper  half  of  one  diagonal, 
which  change  reduces  ambiguity  and  saves  weight.  The 
happenings  in  the  wreck  do  not  indicate  that  the  Thom- 
son form  of  truss  would  have  behaved  any  better. 
Subdivided  Web  and  Short  Panels 

Subpaneled  trusses  have  been  criticised  severely  in 
recent  years  for  two  different  reasons.  The  single- 
intersection  or  Pratt  truss  has  been  claimed  superior 
because  it  is  lighter  (which  is  true  only  when  the  sub- 
panels  are  relatively  short).  Other  things  being  equal, 
the  engineer  naturally  prefers  a  design  with  fewest 
members;  but  the  Georges  Creek  accident  goes  far 
toward  showing  that  other  things  are  not  all  equal.  In 
other  words,  the  greater  number  of  members,  which  is 
often  objected  to,  proved  to  be  a  distinct  element  of 
value  in  this  accident,  by  increasing  the  resistance  of 
the  truss  webbing  to  destruction  by  the  wrecked  cars. 

Second,  measurements  of  stresses  in  bridges  have  dis- 
closed the  presence  of  imptortant  secondary  stresses  in 
riveted  bridges,  and  have  shown  that  subpaneled  trusses 
are  apt  to  have  larger  secondaries  than  trusses  without 
subpaneling.  This  criticism  has  led  to  a  distinct  loss 
of  favor  of  subpaneled  trusses  in  recent  years.  But 
it  may  very  properly  be  claimed  that  the  sections  of 
members  required  in  a  150-ft.  span  do  not  involve  large 
secondary  stresses  until  the  overload  on  the  bridge 
approaches  50  per  cent.  "It  is  not  used  any  more"  is 
the  way  the  subpaneled  truss  is  nowadays  disposed  of. 
It  seems  that  modern  structural  design  is  putting  some 
pretty  good  old  practices  on  the  shelf. 

In  the  writer's  opinion  it  is  largely  the  short  panels 
of  the  Georges  Creek  Junction  bridge  that  account  for 
its  ruggedness.  The  short  panel  length,  of  course,  is 
closely  related  to  the  use  of  a  subdivided  web  system. 
With  15-ft.  panels  a  coal  car  is  never  carried  by  less 
than  three  floorbeams,  and  two-thirds  of  the  time  its 
weight  is  distributed  over  four,  of  which  a  single  one 
would  be  capable  of  holding  it  up.  This  fact  is  adequate 
to  account  for  the  strength  of  the  floor  after  complete 
rupture  of  several  hangers. 

Gusset-plate  strength,  however,  was  also  a  probable 
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factor  in  the  matter.  All  the  gusset  plates  of  this 
bridge,  at  subpanel  as  well  as  main  points,  are  \}.-m. 
thick,  so  fixed  as  to  make  the  bearing  value  equal  to  the 
double  shear  value  of  the  rivets.  Heavy  gusset  plates 
may  possibly  tend  to  increase  secondary  stresses,  but 
their  use  in  this  structure  unquestionably  contributed 
part  of  its  reserve  strength. 

The  subpanel  diagonals  provide  effective  collision 
struts,  not  only  for  the  end  posts  but  also  for  the  main 
diagonals,  cutting  in  half  their  unsuppoi-ted  lengths 
about  axes  perpendicular  to  the  plane  of  the  truss.  At 
the  same  time  the  small  number  of  main  web  members 
and  their  relatively  massive  proportions  correspond  to 
those  that  would  obtain  in  a  long-panel  design.  The 
addition  of  the  subpanel  diagonals  and  hangers  is 
largely  offset  by  the  reduced  weight  of  the  stringers. 
The  subpanel  form  of  truss  combines  advantages  of  long 
and  short  panels,  and  the  accident  under  discussion  tends 
to  show  that  it  also  has  collision-resisting  properties 
peculiar  to  itself. 

Not  every  subpanel  truss  would  behave  in  a  similar 
manner  to  this  one  unless  its  details  and  connections 
insured  the  integrity  of  the  structure  as  a  whole.  But 
even  with  all  the  care  possible  our  knowledge  of  many 
things  is  so  limited,  particularly  as  to  the  destructive 
forces  of  accidental  collisions  and  derailments,  that  our 
designs  are  far  from  perfect,  and  in  fact  such  forces  are 
not  specifically  taken  account  of  in  designing. 

Possibly  an  intensive  study  of  accidents  such  as  this 
one  may  eventually  lead  to  some  conclusions  that  will 
enable  designers  to  provide  for  a  certain  measure  of 
collision  resistance,  within  reasonable  cost. 

In  the  meanwhile  it  is  gratifying  to  find  that  a  bridge 
designed  to  carry  only  ordinary  loads  can  show  so  much 
resistance  to  collision  forces. 

Planing  and  Reaming 

Rather  unusual  toughness  was  displayed  by  the 
material,  as  indicated  by  the  remarkable  amount  of 
bending  and  twisting  and  the  fewness  of  fractures. 
This  satisfactory  showing  is  probably  due  more  to 
fabrication  than  to  inherent  quality  of  the  steel,  since 
the  latter  was  ordinary  open-hearth  structural  steel 
except  that  the  range  of  tensile  strength  specified  was 
somewhat  increased  so  that  the  mills  could  roll  the  steel 
without  finishing  at  either  too  high  or  too  low  tempera- 
ture. The  workmanship,  however,  was  unusual  in  that 
subpunching  and  reaming,  and  general  planing  of 
sheared  edges,  were  called  for.  Further,  by  penalizing 
material  3  in.  thick  and  over  through  i-equiring  that  it 
be  drilled  from  the  solid,  the  specifications  limited  the 
thickness  to  j  ,1  in.;  this  statement  applies  to  a  total  of 
over  30,000  tons  of  bridges,  and  the  only  exception  was 
the  turntable  of  a  double-track  swing  span,  where 
thicker  material  had  to  be  used  and  the  holes  were 
drilled.  The  design  and  fabrication  were  strictly  in 
accordance  with  the  writer's  published  specifications  of 
1906,  with  one  or  two  minor  revisions  made  in  1910. 

Distinct  importance  attaches  to  one  point  that  was 
the  subject  of  discussion  at  the  time  the  bridge  was 
designed.  The  railroad  line  in  question  makes  through 
connection  with  a  railroad  having  extremely  dense  and 
heavy  freight  traffic,  and  on  the  latter  line,  because  of 
a  train  wreck  that  had  destroyed  a  bridge  some  years 
before,  the  practice  of  equipping  bridges  with  fender  or 
skid  girders  had  been  adopted.  Because  of  this  fact 
the  question  came  up  whether  skid  girders  should  be 


put  on  the  Georges  Creek  Junction  bridge,  especially 
because  it  is  located  on  a  1.62  per  cent  grade  descending 
east,  with  the  west  approach  on  a  2  deg.  16  min.  curve. 
The  writer  reported  to  the  chief  engineer  that  such  pro- 
vision would  be  in  the  nature  of  casualty  insurance,  and 
.submitted  an  estimate  of  the  cost  of  the  skid  girders 
and  of  the  necessary  increase  in  bridge  weight  to  carry 
them.    It  was  thereupon  decided  to  omit  the  skid  girders. 

Should  Skid  Girders  Be  Used? 

Compounded  to  the  time  of  the  accident,  the  extra 
cost  would  have  amounted  to  about  $8,000.  The  bridge 
stayed  up  even  without  the  skid  girders,  but  it  is  never- 
theless of  interest  to  consider  whether  the  skid  girders 
might  not  have  saved  a  large  item  in  the  cost  of  repairs. 
Will  not  the  engineers  who  had  charge  of  the  repair 
work  give  us  some  information  on  its  cost  to  assist  in 
deciding  for  or  against  them  in  future  bridge  design? 

Referring  again  to  the  reserve  strength  realized 
through  short  paneling  and  subdivided  webbing,  men- 
tion may  be  made  of  the  writer's  experience  with  two 
bridges  in  Central  America.  One,  in  Costa  Rica,  whose 
truss  form  was  similar  to  that  of  the  Georges  Creek 
bridge,  had  first  one  abutment  and  later  (after  its 
repair)  the  other  partly  washed  out  in  a  heavy  flood. 
For  a  time  it  was  supported  on-three  corners  only,  but 
in  this  condition  it  nevertheless  carried  10-ton  cars  and 
showed  no  distortion,  either  general  or  local.  The  Las 
Vacas  viaduct  in  Guatemala,  230  ft.  high,  described  in 
The  Engineering  Record  Dec.  8,  1906,  p.  638,  and  Jan. 
26,  Feb.  2  and  Sept.  14,  1907,  pp.  104,  118  and  297, 
went  through  the  1917  earthquakes  with  practically  no 
damage.  Some  anchor  bolts  were  sheared  and  some 
trusses  and  towers  displaced  a  few  inches,  but  repairs 
were  made  and  the  line  reopened  in  about  6  hr.  The 
basic  principles  of  design  applied  to  this  structure  were 
identically  the  same  as  used  in  the  case  of  the  Geoi'ges 
Creek  Junction  bridge. 

Efficiencies  of  Residence  Water  Systems 

TESTS  made  on  several  displacement-pump  compres- 
sion-tank farm  residence  water-supply  systems  of 
100  to  200  gal.  per  hour  capacity  showed  over-all  effi- 
ciencies of  from  15  to  25  per  cent  under  normal  oper- 
ating conditions,  with  17.5  per  cent  as  a  fair  average. 
These  results  were  given  by  G.  C.  Blalock,  assistant 
professor  of  electrical  engineering,  Purdue  University, 
in  a  recent  paper  before  the  Indiana  Engineering 
Society.  The  efficiency  increased  with  the  pressure  but 
the  pump  is  likely  to  operate  at  a  reduced  pressure 
for  a  large  percentage  of  its  total  operating  time. 
Motor  efficiencies  varied  from  40  to  60  per  cent,  with 
50  per  cent  as  a  fair  average.  Thus  the  pump  eifi- 
ciency  in  this  type  and  size  of  plant  may  be  expected 
to  average  about  35  per  cent.  These  efficiencies  result 
in  a  pumping  duty  of  2.1  to  1.25  kw.-hr.  per  1,000 
gal.  per  1,000-ft.  head,  with  1.8  as  a  fair  average. 
Considering  the  capacities  of  these  units  this  figure 
compares  favorably,  Mr.  Blalock  stated,  with  the  aver- 
age for  the  smaller  city  pumping  units  over  the  state 
age  for  the  smaller  city  pumping  units  over  the  State 
of  Indiana.  The  trend  of  present-day  isolated  plants, 
according  to  Mr.  Blalock,  is  away  from  the  elevated 
storage  tank  formerly  used  with  hand,  windmill  or 
power  pumps  toward  the  hydro-pneumatic  tank  which 
is  the  purely  pneumatic  system  in  which  the  tank  is 
u.sed  for  the  storage  of  compressed  air  only. 
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Testing  Turbine  Efficiency  by  Pressure  Measurement 

Gibson  Method  and  Apparatus  Investigated  Experimentally  and  Used  in  Practice  in  Determination  of 
Discharge  of  Water  Wheels  in  New  Niagara  Falls  Plant 

By  Norman  R.  Gibson 

Hydraulic  Engineer,  Niagara  Falls  Power  Co.,  Niagara  Falls,  N.  T. 


Abstract  of  a  paper  presented  at  the  Hydro-electrio 
Sympoxiiim  held  at  Philadelphia,  Jan.  28,  1921,  under  the 
aitapices  of  the  Philadelphia  Engineers'  Club,  and  the 
Philadelphia  sections  of  thf  American  Institute  of  Electri- 
cal Engineers,  American  Society  of  Mechanical  Engineers, 
and  American  Society  of  Civil  Engineers. 

IT  is  the  purpose  of  this  paper  to  describe  the  efficiency 
tests  of  three  large  new  37,500  hp.  units  in  Station  No.  3, 
Extension  of  the  Niagara  Falls  Power  Co.  and  to  refer 
particularly  to  the  application  of  the  writer's  new  invention 
for  measuring  the  flow  of  water  in  pen.stocks.  This 
method  seemed  to  ofi'er  many  advantages,  particularly  in 
the  case  of  very  large  units  supplied  with  water  through 
closed  conduits.  It  is  the  outcome  of  studies  of  the  changes 
of  pressure  in  penstocks  caused  by  the  gradual  closing  of 
turbine  gates  which  appeared  in  the  form  of  a  paper  pub- 
lished by  the  American  Society  of  Civil  Engineers  in 
April,  1919.  This  paper  will  not  contain  a  mathematical 
analysis  of  the  method  nor  a  detailed  description  of  the 
apparatus  employed.  Patents  have  been  applied  for  on  the 
invention. 

The  method  makes  use  of  two  well  known  principles,  the 
first  being  Newton's  second  law  of  motion,  sometimes 
referred  to  as  the  equation  of  impulse  and  momentum,  and 
the  second  being  a  corollary  of  the  first,  namely,  the  relation 
between  change  of  pressure  and  change  of  velocity  of  a 
column  of  water  expressed  in  terms  of  the  velocity  of  the 
pressure  wave.  The  application  of  these  two  principles 
makes  it  possible  to  determine  the  mean  Velocity  of  a 
column  f,f  water  in  a  penstock  by  recording  the  changes 
of  pressure  at  a  point  in  the  pipe  line  when  the  flow  of 
water  therein  in  gradually  brought  to  rest  by  closing  a 
valve  or  the  turbine  gates.  The  mean  change  of  pressure 
recorded  is  a  precise  measure  of  the  velocity  destroyed. 

The  apparatus  comprises  a  new  combination  of  simple 
elemental  parts  in  which  the  pressure  element  is  a  U-tube 
containing  mercury,  the  motion  of  which  can  be  made  to 
correspond  in  any  desired  ratio  to  the  change  of  pressure 
in  the  penstock.  It  provides  illumination  and  records  photo- 
irraphically  Ui  exact  full  .scale  the  motion  of  the  top  sur- 
face of  the  mercury  in  the  tube  and  combines  in  the  record 
the  oscillations  of  a  seconds  pendulum.  The  resulting 
diagrram  shows  to  exact  scale  a  complete  record  of  pres- 
■ure  changes  and  time. 

The  first  experimental  equipment  comprised  a  head-water 
tank  feeding  a  3  in.  wrought-iron  pipe  420  ft.  lon_g,  near  the 


lower  end  of  which  was  placed  a  3-in.  globe  valve.  The 
flow  through  this  pipe  was  made  to  discharge  into  a 
measuring  tank  about  5  ft.  wide  by  10  ft.  long  by  4  ft. 
high.  By  maintaining  a  constant  level  in  the  head  tank 
and  opening  the  globe  valve  various  amounts  it  was 
possible  to  produce  a  steady  flow  in  the  3-in.  pipe  at  various 
velocities  up  to  about  4  ft.  per  sec.  The  discharge  was 
measured  in  the  measuring  tank  and  then  the  globe  valve 
was  closed  by  hand.  The  pressure  recording  apparatus  was 
attached  to  the  3-in.  pipe  just  upstream  from  the  globe  valve 
and  during  the  closing  of  the  latter  the  apparatus  recorded 
the  changes  of  pressure  in  the  pipe.  The  results  of  these 
experiments  were  remarkably  satisfactory  considering  the 
nature  of  the  equipment  and  it  was  found  that  the  varia- 
tion of  measurements  by  the  new  method  from  the 
volumetric  measurements  was  seldom  greater  than  J  per 
cent. 

Following  this  work  a  new  set  of  appai'atus  was  built 
and  trials  were  made  not  only  with  the  3-in.  experimental 
pipe  but  also  on  the  9-ft.  penstock  of  Unit  No.  2,  in  Station 
No.  3,  of  the  Niagara  Falls  plant.  Efficiency  curves 
obtained  by  the  new  method  were  compared  with  curves 
made  by  pitot  tube  some  years  previously  on  a  similar  unit. 
The  two  curves  have  the  same  characteristics,  the  new  one 
being  just  a  little  lower  than  the  old  one,  which  it  was 
considered  reasonable  to  expect  in  view  of  the  age  of  the 
unit. 

With  this  evidence  in  hand  the  matter  was  brought  to 
the  attention  of  the  United  States  Division  Engineer  at 
Buffalo,  who  had  charge  of  the  regulation  of  the  use  of 
water  from  the  Niagara  River,  and  upon  request  the 
company  wa.s  advised  that  the  new  method  might  be  used 
for  determining  the  relation  between  power  and  discharge 
of  the  new  units  then  being  installed  if  satisfactory  proof 
wore  given  as  to  the  accuracy  of  the  new  method  or  the 
coefficient  that  should  be  used,  if  any.  It  was  desired  to 
use  the  new  method  rather  than  one  of  the  older  and  well 
known  metho<ls  mainly  becau.sc  the  tests  could  be  carried 
out  without  serious  or  prolonged  interruption  of  the  supply 
of  power  from  the  unit  being  tested.  It  requires  a  two- 
minute  shutdown  for  each  measurement  and  the  measure- 
ments may  be  repeated  about  once  every  ten  or  fifteen 
minutes.  A  complete  set  of  measurements  at  each  tenth  of 
gate  opening  from  half  to  full  gale  may  be  made  in  le.ss 
than  two  hours  and  during  that  time  the  unit  would  be  out 
of  commercial  .service  only  about   Ifi  minutes.     There  were 
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two  other  reasons  that  may  be  mentioned,  one  that  the 
trouble  and  expense  of  the  tests  would  be  much  less  than 
by  any  other  method,  and  the  other  that  it  was  believed  the 
new  method  was  very  accurate. 

The  reason  for  the  accuracy  of  the  new  method  will  be 
appreciated  by  a  reference  to  the  fact  that  a  small  change 
in  velocity  can  be  made  to  produce  a  relatively  large  change 
of  pressure.  The  mean  change  of  pressure  corresponding 
to  a  change  of  velocity  can  be  made  from  5  to  20  times  the 
velocity  head  or  even  greater  if  there  were  any  advantage 
in  doing  so.  In  the  pitot  tube  the  velocity  head  only  is 
observed  or  at  best  by  differential  methods  only  some  small 
multiple  of  it.  In  the  new  method  a  record  is  made  with 
great  precision  of  a  quantity  that  is  many  times  greater 
than  the  velocity  head.  In  other  words  the  quantity 
observed  and  recorded  is  many  times  greater  than  but  is 
proportional  to  the  quantity  it  is  desired  to  know.  It  is 
true,  of  course,  that  this  change  of  pressure  takes  place 
in  a  comparatively  short  time  and  the  element  of  time  must 
be  considered.  It  is  comparatively  ea;;y,  however,  to 
measure  time  very  accurately.  It  so  happens,  however,  than 
in  the  new  method  it  is  not  necessary  to  measure  time 
directly  at  all,  but  only  the  product  of  pressure  and  time 
which  may  be  done  very  accurately  indeed. 


In  order  to  obtain  satisfactory  proof  of  the  accuracy  of 
the  new  method  of  measurement  as  required  by  the 
authorities  in  charge  of  the  regulation  of  the  use  of  water, 
arrangements  were  made  with  Dean  E.  E.  Haskell  of  the 
College  of  Civil  Engineering  at  Cornell  University  to  have 
a  thorough  teist  made  by  compari.son  with  volumetric 
measurements  at  the  laboratory  of  the  University.  There 
is  probably  no  other  place  where  hydraulic  experiments  of 
this  kind  can  be  made  so  satisfactorily  as  at  Cornell 
University. 

The  general  arrangement  of  the  equipment  used  at  the 
laboratory  may  -be  noted  from  the  accompanying  photo- 
graph. In  the  background  is  the  dam  which  impounds 
water  in  a  comparatively  large  reservoir  and  at  the  south 
end  of  the  dam  is  the  intake  to  a  48-in.  steel  conduit.  The 
intake  comprises  a  submerged  orifice  protected  by  steel 
.screen  bars  and  a  gate  well  into  which  the  water  flows 
before  it  enters  the  pipe.  A  48-in.  rising  stem  hand 
operated  gate  valve  controls  the  flow  into  the  pipe. 

The  48-in.  pipe  extends  for  a  distance  of  198.37  ft.  to  a 
dead  end,  but  about  4  ft.  from  the  end  a  30  in.  cast-iron 
pipe  branches  off  at  an  angle  of  about  45  deg.  and  after 
passing  two  bends  discharges  into  the  weir  channel  inside 
the  laboratory  building.  In  the  30  in.  branch  two  valves 
at  the  points  were  placed,  one  a  26  in.  butterfly  valve  with 
reducers  and  the  other  a  30  in.  hand  operated  rising  stem 
gate  valve. 

The  weir  channel  is  about  35  ft.  long,  6  ft.  wide  and 
71  ft.  deep  below  the  channel  walls.  In  it  are  placed  heavy 
baffle  boards  for  stilling  the  discharge  from  the  30  in. 
pipe  and  at  high  flows  a  timber  raft  is  used  in  addition  for 
the  same  purpose. 

After  discharging  over  the  weir  the  water  may  be  wasted 
or  may  be  directed  into  an  accurately  calibrated  steel  stand- 
pipe  which  is  6  ft.  in  diameter  and  60  ft.  high.  The  quantity 
of  water  is  measured  volumetrieally  in  this  tank.  The 
elevation  of  the  water  surface  in  it  is  determined  by  means 
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FIG.  3.     TYPICAL  PRESSI'RE-TTME  DIAGRAM.  FUNNEL  OF 

PENSTOCK  AT  NIAGARA.  15  FT.  6i  IN.  DI.\METER, 

371.5  FT.  LONG.     CLOSURE  OF  TURBINE  GATES 

of  a  counter-weighted  float  gage,  readings  being  taken 
by  observations  of  a  steel  tape  which  passes  over  a  pulley. 
The  water  is  directed  into  the  standpipe  by  means  of  a 
counterweighted  diverter  which  quickly  cuts  through  the 
nappe  of  the  water  passing  over  the  weir.  As  the  diverter 
passes  through  the  nappe,  electric  contacts  in  circuit  with 
a  chronograph  are  closed.  The  contacts  are  adjusted  to 
close  when  the  edge  of  the  diverter  is  at  the  middle  of  the 
nappe. 

For  the  tests  the  Gibson  apparatus  was  placed  on  the 
concrete  pedestal  about  the  middle  of  the  view  and  con- 
nected to  a  piezometer  opening  tapped  into  the  wall  of  the 
pipe  at  a  point  142.64  ft.  from  its  mouth. 

On  account  of  the  restricted  entrance  into  the  gate  well 
at  the  intake  and  the  consequent  loss  of  head  there  was 
considerable  surging  in  the  gate  well  when  the  flow  was 
shut  off  during  a  test.  This  variation  in  head  water  level 
had  to  be  accounted  for  in  determining  the  flow  and  the 
changes  of  level  were  obtained  by  recording  the  height  of 
a  float  gage  in  the  well.  For  convenience  this  was  done 
by  fitting  up  a  second  Gibson  apparatus  for  the  purpose 
which  simply  photographed  the  motion  of  an  arm  attached 
to  the  float  gage,  the  photograph  thus  obtained  being  a 
record  of  the  changes  of  level  of  the  water  in  the  gate 
well  during  a  test. 

The  procedure  during  a  test  was  as  follows: 

The  lowest  30  in.  gate  valve  was  opened  a  fixed  amount, 
partial  opening  being  used  for  low  flows  and  full  opening 
for  high  flows.  The  discharge  was  then  controlled  by 
means  of  the  upstream  26  in.  butterfly  valve  which  was 
gradually  closed  by  hand. 

During  the  closure  the  pressure-time  diagram  was  made 
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by  means  of  the  apparatus  and  a  record  of  the  surge  in  the 
gate  well  obtained  as  described  above.  A  typical  diagram 
is  shown  in  Fig.  1. 

After  the  shutdown  the  leakage  through  the  butterfly 
valve  was  measured  volumetrically  and  recorded.  As  the 
new  method  measures  only  the  flow  actually  shut  off,  the 
comparison  had  to  be  made  between  the  discharge  as 
measured  by  that  method  and  the  net  discharge  measured 
by  the  volumetric  method  after  deducting  the  leakage 
through  the  butterfly  valve  when  closed. 

A  series  of  tests  comprised  three  or  four  runs  under  as 
nearly  as  possible  the  same  conditions  of  flow  in  the  same 
way  that  check  measurements  might  be  made  at  any  one 
gate  opening  in  testing  a  turbine.  The  individual  results 
and  the  average  of  all  the  results  of  any  one  series  were 
then  compared  with  the  respective  volumetric  measure- 
ments and  the  average  of  the  latter. 

Six  series,  comprising  in  all  19  tests,  were  made  under 
conditions  approximating  as  nearly  as  could  be  had  at  the 
laboratory  the  conditions  prevailing  for  efficiency  tests  at 
Niagara  Falls.  The  table  herewitli  shows  the  results  of 
these  tests,  from  which  it  is  seen  that  the  average  of  all 
measurements  made  by  the  Gibson  method  agree  within 
less  than  0.2  per  cent  with  the  average  of  all  the  volumetric 
measurements.  The  maximum  variation  of  any  one  series 
is  0.8  per  cent. 

A  careful  analysis  of  these  results  has  been  made  which 
indicates  that  part  of  even  the  slight  variations  between 
the  volumetric  measurements  and  measurements  by  the  new 
method  may  be  explained  by  a  very  slight  unsteadiness  of 
flow  which  is  sufficient  to  account  for  some  of  the  diff'erence 
between  the  two  measurements.  This  unsteadiness  seems  to 
be  characteristic  of  all  water  flowing  above  the  critical 
velocity,  and  while  difficult  to  account  for  its  was  manifest 
in  this  case  by  the  variations  in  the  level  of  the  water 
passing  over  the  weir  before  it  entered  the  measuring  tank. 
The  magnitude  of  the  variations  in  gage  height  was  an 
index  of  the  magnitude  of  the  variations  in  flow.  It  would 
be  natural  of  course  that  variations  in  the  measurements 
due  to  this  cause  would  be  both  positive  and  negative  and 
the  mean  of  a  series  of  results  would  not  show  differencss 
of  the  same  magnitude  as  might  occasionally  be  found  in 
any  single  measurement.  The  fact  that  the  mean  variation 
between  the  volumetric  measurements  and  the  measure- 
ments by  the  new  method  is  only  0.2  per  cent  would  indicate 
that  while  there  might  be  a  difference  between  the  two 
methods  of  measurement  for  any  one  observation  each 
methods  might  be  as  near  perfect  as  the  other  because 
the  quantity  measured  is  slightly  diff'erent  in  each  case. 

Having  thus  established  by  careful  experiments  the 
accuracy  of  the  new  method,  the  official  efficiency  tests  of 
the  three  new  units  in  Station  No.  3  Extension  at  Niagara 
were  made.  The  lower  end  of  penstock  tunnel  is  lined  with 
steel  plate  and  just  before  it  connects  with  the  Johnson 
valve,  the  lining  forms  a  steel  pipe  passing  through  a 
testing  chamber  which  has  been  made  at  the  rear  of  the 
power  house.  Originally  this  testing  chamber  was  designed 
for  the  use  of  pitot  tubes,  but  it  serves  very  well  as  a  place 
in  which  the  apparatus  for  recording  the  changes  of  pres- 
.sure  in  the  penstock  may  be  set  up.  Fig.  2  shows  the 
netting  of  the  apparatus  and  other  tests  equipment  with 
reference  to  the  adjacent  parts. 

The  general  procedure  for  the  test  by  the  new  method 
was  as  follows: 

1.  The  physical  dimensions  of  the  interior  of  the  pen- 
stock were  measured  from  field  data  and  available  drawing.^. 

2.  Prior  to  nil  the  tests  that  were  made  on  any  one  unit, 
u  leakage  test  wa.s  mnile  to  determine  the  quantity  of  water 
Ihnt  leaked  out  through  the  turbine  gates  when  closed.  This 
is  necessary  in  the  new  method  because  only  the  flow 
actually  .shut  off"  is  measured  ami  whatever  rcmaing  must  be 
lidded  to  the  total  discharge.  A  leakage  test  of  this  kind  is 
o  very  sinipU-  matter.  The  ttirhine  gates  are  closed  and 
■  pressure  maintained  in  the  regulating  cylinders.     The  ato|» 

gates  ot  the  upjier  end  of  the  penstock  are  then  put  in  place 
find  the  water  in  the  penstock  gradually  leaks  out  through 
the  clearance  spaces  around  the  turbine  gates.  As  the 
water  leaks  out  the  fall   in   presnure  nf  the  water  in  the 
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FIG.    -,.     POWER-DISCHARGE   CURVE  UNIT,    16,    NIAGARA 

penstock  is  observed  by  means  of  an  ordinary  pressure  gage 
and  the  time  and  amount  of  each  observation  recorded. 
Then  a  diagram  is  plotted  which  indicates  the  rate  at 
which  the  water  has  leaked  out.  In  some  cases  the  leakage 
through  the  stop  gates  at  the  upper  end  of  the  penstock 
was  considerable  and  in  order  to  correct  for  this  the 
Johnson  valve  which  js  very  tight  was  closed  and  the  rate 
of  rise  of  pressure  in  the  penstock  recorded  as  the  water 
leaking  past  the  head  gates  filled  it  up.  This  determined 
the  rate  of  leakage  through  the  head  gates  which  could  be 
used  in  obtaining  the  correct  leakage  through  the  turbine 
gates. 

3.  Having  completed  this  preliminary  work,  the 
apparatus  was  attached  to  a  J-in.  piezometer  opening  tapped 
into  the  wall  of  the  penstock. 

4.  Headwater  and  tailwater  float  gages  were  placed  in 
the  forebay  and  tailrace  for  observing  the  elevation  of 
■headwater  and  tailwater  during  a  test. 


5.  A  system  of  electric  signal  bells  was  established,  the 
control  buttons  being  placed  in  the  testing  chamber  near 
the  operator  of  the  apparatus.  When  ready  the  assistant 
in  the  testing  chamber  could  signal  to  the  observers  at 
forebay  and  tailrace  and  to  the  governor  operator. 

6.  For  observing  the  net  head  on  the  turbine  a  U-tube 
mercury  manometer  was  set  up  with  a  connection  to  the 
penstock  just  at  entrance  to  the  turbine  casing.  Two 
observers  recorded  the  elevation  of  the  surfaces  of  the 
liquid  in  the  two  legs  of  the  U-tube.  The  gage  was  cali- 
brated by  reference  to  the  total  stalic  head  when  the  water 
was  at  rest. 

7.  Making  the  diagrams.  The  unit  being  tested  was 
synchronized  with  other  units  in  the  plant  and  allowed  to 
run  en  steady  load  with  the  gates  fixed  for  several  minutes 
and  then  it  was  shut  down  at  a  given  signal  by  operating 
the  hand  control  pilot  valve  on  the  governor.  A  cord  was 
wound  around  the  stem  of  the  valve  and  on  a  given  signal 
the  operator  pulled  the  cord  which  spun  the  pilot  valve  wide 
open.  The  pressure  fluid  then  flowed  to  the  regulating 
cylinders  which  operate  the  gates  and  they  were  closed  just 
as  fast  as  the  fluid  could  flow  through  the  connecting  pipes 
into  the  regulating  cylinders.  The  connecting  pipes  can  be 
throttled  to  reduce  the  speed  of  closing  if  necssary.  On 
other  units  the  pilot  valve  is  opened  by  means  of  a  hand 
wheel,  but  the  effect  is  the  same.  The  duration  of  closure 
Was  usually  from  about  8  to  18  seconds,  depending  upon 
the  amount  of  gate  opening.  ' 

Immediately  preceding  and  during  the  closure  of  the 
gates  and  for  a  short  time  thereafter  the  apparatus 
recorded  the  changes  of  pressure  in  the  penstock  forming 
a  diagram  similar  to  that  shown  in  Fig.  3.  As  the  gates 
of  the  turbine  closed,  the  load  on  the  generator  was  trans- 
formed automatically  to  the  other  units  operating  in 
synchronism  with  it,  sufficient  capacity  having  been  left 
available  for  that  purpose  and  the  unit  under  test  being  then 
driven  as  a  meter  at  sychronous  speed. 

8.  For  two  minutes  prior  to  the  shutdown  the  power 
output  of  the  generator  was  determined  by  periodic  readings 
of  a  calibrated  indicating  wattmeter  attached  to  the 
generator  leads  through  calibrated  current  and  potential 
transformers.  The  power  output  of  the  turbine  was  obtained 
by  using  the  efficiency  of  the  generator  which  was 
determined  by  the  Company's  electrical  engineers. 

9.  Periodic  readings  of  headwater  and  tailwater  gages 
were  also  made  for  the  two-minute  period  prior  to  the 
shutdown  and  for  a  short  time  thereafter. 

It  required  about  two  minutes  to  make  a  single  measure- 
ment and  measurements  could  be  repeated  about  once  every 
10  or  15  minutes  or  at  the  rate  of  4  or  5  to  the  hour.  In 
this  way  a  complete  set  of  diagrams  was  obtained  for  each 
unit  at  various  gate  openings.  On  account  of  the  ease  with 
which  diagrams  can  be  made  several  were  taken  at  each 
gate  opening  so  as  to  obtain  an  average  result,  and  in  all 
from  16  to  18  diagrams  were  made  for  each  unit. 

After  velocities  had  been  calculated  from  the  diagrams 
and  discharges  and  effective  heads  computed,  the  usual 
power  discharge  and  efficiency  curves  were  prepared.  (Figs. 
4-5).  From  these  will  be  noted  the  remarkable  uniformity 
in  the  determination  of  the  points  along  the  power-discharge 
curves  from  which  it  may  be  concluded  that  the  errors  of 
observation,  or  so-called  variable  errors,  are  extremely  small. 
The  absence  of  any  inherent  or  consistent  error  was  demon- 
strated by  the  tests  made  at  Cornell  University. 

In  conclusion  attention  may  be  drawn  to  some  of  the 
advantages  of  the  new  method  of  measurement  where  it 
may  be  applied: 

1.  Remarkable  accuracy  in  the  determinations  of  the 
velocity  of  flow  because  small  -changes  of  velocity  result  in 
comparatively  large  changes  in  the  pressure  to  be  recorded. 

2.  Determinations  of  velocity  may  be  made  without 
serious  or  prolonged  interruption  of  the  commercial  supply 
of  power  from  the  unit  being  tested. 

3.  Each  determination  of  the  velocity  of  flow  may  be 
made  quickly  in  one  operation;  tedious  methods  involving 
tabulation    of   observed    results    are    avoided. 

4.  The  process  is  essentially  simple  and  inexpensive. 
Special  appurtenances  in  the  pipe  line  are  not  required. 
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California  Highway  System  Investigated  by  Federal  Bureau 

Comprehensive  Report  Classifies  Condition  of  1,262  Miles  of  4-Inch  Concrete  Pavement — 
Failures  on  Adobe  Sub-Base  Studied 


RESULTS  of  an  investigation  of  the  California  state 
.  highway  system  by  the  U.  S.  Bureau  of  Public 
Roads,  characterized  by  Thomas  H.  McDonald,  chief 
of  the  bureau,  as  the  most  comprehensive  study  of 
the  sort  ever  undertaken,  have  just  been  made  public 
in  a  report,  signed  by  Dr.  L.  I.  Hewes,  general  inspector 
in  the  West,  containing  58,000  words  of  text,  115  maps 
and  diagrams,  and  400  photographs.  Dealing  with 
both  engineering  and  economic  features  the  report  is 
devoted  in  large  part  to  a  consideration  of  the  adequacy 
under  present  conditions  of  traffic  of  the  State's  old 
standard  15-ft.  concrete  pavement  4  in.  thick,  vnth 
either  plain  top  or  i-in.  wearing  surface  of  asphaltic 


the  report  concludes,  to  indicate  that  concrete  is  not  a 
successful  pavement.  One  of  the  clearest  results,  it  is 
stated,  is  the  need  for  better  subgrade  protection  and 
further  study  of  soil  with  respect  to  bearing  power, 
capillarity  and  moisture  content.  A  summary  of  the 
report's  data,  discussion  and  conclusions  follow; 

The  statement  of  the  condition  of  the  funds  on  July  1, 
1920,     shows     receipts,     $42,007,330.07     and     expenditures 
$41,790,884.    The  state  laid  1,365  miles  of  concrete  pavement 
of  which  1,262  miles  were  classified  as  to  conditioo. 
Data 

The  state  has  expended  from  the  motor  vehicle  fund  for 
maintenance!  improvements  and  reconstruction  $5,780,551; 
the  overhead  and  indirect  charges  on  this  work  were  approx- 


TYPICAL,  EXAMPLES  OF  CONDITION'S  OF  SURFACE  IN  CLASSIFICATIONS  A.  E  AND  K 


oil  and  pebbles.  The  investigation  discloses  that  the 
finamcial  administration  of  the  work  has  been  "scru- 
pulously honest,"  that  the  system  has  been  well  selected 
and  laid  out,  but  that  the  policy  as  to  the  use  of  the 
relatively  thin  and  narrow  concrete  pavement  slab  was 
"distorted"  by  a  desire  to  produce  a  large  mileage  with 
limited  funds. 

A  feature  of  the  report  is  the  classification  Into  six 
grades  (A  to  F  inclusive)  of  the  present  condition  of 
1,262  miles  of  the  State's  concrete  pavement,  showing 
that  12.5  per  cent  was  in  classes  D,  E  and  F  and  the 
remaining  87.5  per  cent  in  classes  A,  B  and  C.  It  is 
pointed  out  that  70  per  cent  of  the  pavement  in  the 
three  poorer  classes  was  built  on  clay  and  adobe  soil. 
Construction  costs  are  found  to  be  reasonable.  Over- 
head and  indirect  charges  of  19.2  per  cent  for  main- 
tenance fl2.5  per  cent  for  overhead  alone),  however, 
are  found  to  be  "rather  excessive." 

While  conceding  that  the  extension  of  a  narrow  paved 
mileage  throughout  the  .state  did  much  to  enlist  public 
support  for  additional  road  bond  issues,  the  report 
finds  that  the  adopted  paved  width  of  15  ft.  is  3  ft. 
too  narrow;  that  the  "skin  top"  or  oil  surfacing  is 
unjustified:  that  a  minimum  slab  thickness  of  6  in., 
reinforced,  for  the  adobe  soil  subgrade  conditions  is 
needed;  that  reinforcement  of  so  thin  a  slab  as  4  or  5 
in.  has  been  ineffective  on  adverse  soils;  and  that 
greater  smoothness  of  surface  finish  to  reduce  impact 
i«   desirable. 

Study  of  concrete  cores  from  borings  in  the  pave- 
ment indicates  that  there  may  be  a  slow,  progressive 
deterioration  or  "fatigue"  of  the  concrete  it.self  in  a 
thin  slab  subject  to  excessive  flexure.  However,  there 
IB  nothing  presented   by   the  entire   Califot-nia   study, 


imately  19.2  per  cent  (overhead  about  12.5  per  cent). 
Maintenance  of  the  typical  15-ft.  by  4-in.  concrete  road 
costs  0.6c.  per  square  yard  per  year  and  for  concrete  con- 
structed with  ^-in.  oil  top  0.9c.  per  square  yard  per  year  on 
an  average. 

Basil  of  ClaKsification — The  classification  of  the  existing 
condition  of  the  concrete  pavement  for  each  one-tenth  mile 
was  in  six  classes,  as  follows: 

(A)  A  pavement  in  which  the  plainly  visible  transverse  cracks 
do  not  exceed  the  normal  number  expected  of  a  pavement  con- 
structed without  expansion  Joints,  and  which  has  no  plainly 
visible  longitudinal  cracks. 

(B)  A  pavement  having  more  than  the  normal  number  of 
plainly  visible  transverse  cracks  or  with  some  "crow-foot"  cracks 
at   the  edges,  or  with   both. 

(C)  A  pavement  similar  to  classes  A  and  B  and  with  one 
plainly  visible  longitudinal  crack  or  with  a  considerable  number 
of  "crow-foot"  cracks. 

(D)  A  pavement  so  cracked  transversely  and  longitudinally 
that  numerous  slabs  are  formed  of  less  area  than  in  class  C  but 
that  do  not  average  less  than  about  5II  sq.ft. 

(E)  A  pavement  in  which  the  plainly  visible  transverse  and 
longitundinal  cracks  are  so  numerous  that  it  is  broken  into  slabs 
having  areas  less  than  about  50  sq.ft.  but  in  which  no  general 
disintegration  appears. 

(F)  A  pavement  liadly  broken  and  with  disintegrated  porlions. 

The  classification  result  is  given  in  Table  I,  which  shows 
that  12.5  per  cent  of  the  pavement  on  July  1,  1920,  was 
found  to  be  in  classes  D,  E  and  V  and  the  remainder,  or 
87.5  per  cent,  in  classes  A,  B  and  C. 

On  800  miles  of  pavement  6.38  4J-in.  diameter  core.<!  were 
drilled.  The  depth  of  concrete  varied  considerably,  but  in 
general  ran  greater  than  the  specified  4-in.  Measurements 
showed  a  surprisingly  close  average  of  .50  per  cent  coarse 
aggregate  in  both  the  1:2:4  and  1:2J:5  concrete.  The 
ahsorption  showed  an  average  of  about  li  per  cent.  The 
weight  per  cubic  foot  varied  from  140  to  160  lb.,  with  some 
marked  deviation  in  a  few  instances.  While  the  average 
compression  test,  when  corrected  for  cylinders  9  in.  high  by 
4J  in.  in  diameter  averaged  well  ahove  3,000  lb.,  there  is  a 
slight  decrease  in  compressive  strength  with  the  age  of  the 
concrete. 
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TABLE  I.    SHOWING  ALL  CLASSIFIED  CONCRETE  PAVEMENT  BUILT  BY  THE  STATE 

(SURFACED  AND  UNSURFACED) 

i9n 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Totals 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Miles 

Cent 

Miles 

Cent 

Miles 

Cent 

Miles 

Cent 

Miles 

Cent 

Miles      Cent 

Miles 

Cent 

Miles 

Cent 

Miles       Cent 

A 

B 

C... 

D 

E 

F 

2  83 

13  8 

71   35 

42.5 

139  33 

39  7 

73.38 

24.8 

6  65 

113 

37  54     30  0 

53  91 

32  6 

33  24 

42  9 

418.23     33  1 

63  75 

38.0 

106  35 

30  3 

119.62 

40  5 

26.29 

44   4 

49  50     39.6 

66  78 

18  8 

18  27 

10.9 

68.17 

19.4 

53.41 

18.1 

15.28 

25.8 

24,37     19.5 

23  90 

14  4 

4   15 

5  4 

21 1   40     16  / 

1  83 

9  0 

2  67 

1   6 

14.65 

4.2 

32  59 

11.0 

8  66 

14  6 

10  24       8  2 

12  20 

7  4 

1   60 

0  5 

0  40 

0  2 

3.15 

0.9 

11.55 

3  9 

2.29 

3.9 

3  29     2  66 

6  00 
20. 46 

?9  3 

"Too 

11   50 
167  94 

6  8 
100 

19.14 
350.79 

5.5 

100 

5.13 

17 
100 

0.00 
59.17 

~m 

0  05     0  04 
124.99       100 

165.27 

100 

77.41 

100 

Totals 

295.68 

1,261.71        lOO 

Per  cent  of  total 
each  year, . .  . 

1.7 

13.3 

27.8 

23.4 

4.7 

9.9     - 

13.1 

6.1 
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A  classification  of  subgrade  soils  shows  that  approxi- 
mately 70  per  cent  of  the  concrete  pavement  of  classes  D,  E 
and  F  occurs  on  soils  of  clay  and  adobe. 

Traffic  Study — The  principal  economic  study  consisted  of 
a  state-wide  traffic  census  for  one  equivalent  16-hour  day 
at  103  stations.  Traffic  was  counted  from  6  a.m.  to  10  p.m. 
and  the  results  are  presented  in  Table  II.  It  is  seen  that 
for  week  days  the  total  daily  number  of  all  vehicles  aver- 


TABLE  II.    AVERAGE  16-HOUR  WEEK-DAY  TRAFFIC  AT  101 
STATIONS  AND  16-HOUR  SUNDAY  TRAFFIC  AT  16  STATIONS 


Week 

Type  day 

Light  automobiles 472 

Heavy  automobiles 674 

Passenger  buses 31 

Trucks,  Class  1 73 

Trucks.  Class  2 41 

Trucks,  Class  3 28 

Trucks,  Class  4 29 

Horse-drawn  traffic 32 

Extra-heavy  traffic 2 


Sun- 
day 
833 
1,282 
29 
62 


Per  Cent  of 
Total  Traffic 
Week-  Sun- 
day 
34  10 
48.50 

2,20 

5,30 

3.00 

2,00 


day 
36,8 
56,6 


Per  Cent  of 
Total  Traffic 
Week-     Sun- 
day        day 


2,10 


42,20 
23,70 
16,20 
16,80 

"iiio 


2  267 


100.00  100 


100  00  100 


Total  of  all  vehicles 1,387 

Total  of  trucks,  only 173 

Class  I.    Less  than  1  ton  with  pneumatic  and  less  than  J  ton  with  solid  tire?. 
Class  2.    One  to  2i  tons  with  pneumatic  tires  and  i  to  IJ  tons  with  solid  tires. 
Class  3,    Three  to  5  tons  with  pneumatic  tires  and  2  to  3  tons  with  solid  tires. 
Class  4,    Five  tons  plus,  with  pneumatic  tires  and  3  tons  plus  with  solid  tires, 

aged  approximately  1,387,  of  which  2.7  per  cent  was  horse- 
drawn  traffic  and  12.5  per  cent  truck  traffic.  The  corre- 
sponding average  Sunday  traffic  at  16  stations  was  2,267 
vehicles,  of  which  horse-drawn  traffic  was  only  0.9  per  cent 
and  truck  traffic  4.4  per  cent. 

DISCUSSION 

Standard  Design  —  The  standard  design  adopted  for  sur- 
face was  a  concrete  "base"  of  4  in.  with  a  i-in.  wearing 
surface  of  asphaltic  oil  and  pebbles.  The  concrete  mix  was 
l:2i:5  and  the  width  was  15  ft.,  with  3-ft.  earth  shoulders. 
Although  the  concrete  surface  was  doubtless  originally 
laid  as  a  base,  only  approximately  43  per  cent  has  been 
given  the  oiled  surface.  The  average  price  in  the  earlier 
years  for  4-in.  1:21:5  concrete  and  including  grading  and 
structures  of  $1.14  per  square  yard  was  remarkably  low. 
This  price  was  equivalent  to  about  $10,000  per  mile  of 
completed  15-ft.  road  and  compared  very  favorably  with 
the  similar  price  of  $1.21  per  square  yard  for  oiled  macadam. 
Neither  price  includes  either  indirect  changes  or  overhead. 
The  corresponding  average  price  for  the  4-in.,  1:2:4  concrete 
laid  since  1917  has  been  $1.84,  which  is  also  low.  The  con- 
crete pavement  has  probably  produced  a  smoother  and  more 
satisfactory  riding  surface  than  any  of  the  other  types. 

This  concrete  pavement  is  the  thinnest  that  has  been 
extensively  laid  in  any  State  and  would  have  been  rejected 
as  too  thin  in  any  State  subject  to  winter  frosts.  It  is  in 
general  3  ft.  too  narrow.  The  original  mix  of  1:2J:5  was 
leaner  than  that  extensively  used  in  other  States,  and  the 
present  mix  of  1:2:4  is  not  as  rich  as  usual  in  several 
States,  but  it  is  believed  to  be  adequate  for  the  traffic. 
California  was  the  pioneer  State  in  adopting  concrete  as  the 
standard  pavement  for  the  State  highway  system. 

The  3-in.  asphaltic  oil  wearing  surface  has  cost  about  8 
to  9  cents  per  square  yard;  it  is  not  believed  that  it  serves 
a  purpose  commensurate  with  its  cost. 

The  4-in.  plain  concrete  of  lean  mix  has  proved  in  places 
very  durable.  There  are  580  (distributed)  miles  built  prior 
to  1917  that  are  of  classes  A  and  B.    Under  adverse  condi- 


tions, particularly  of  soil,  it  is,  however,  evident  that  a 
pavement  of  such  thinness  has  a  very  low  safety  factor  and 
is  inadequate.  Its  use  has  now  been  abandoned  and  a 
minimum  thickness  of  5  in.  of  reinforced  concrete  required. 
The  original  construction  produced  considerable  rough  sur- 
faced concrete  which  as  traffic  developed  doubtless  mate- 
rially increased  impact.  On  the  narrow  15-ft.  pavement 
loads  passing  each  other  necessarily  traveled  close  to  the 
edge.  The  "crow-foot"  defects  are  doubtless  due  to  such 
travel  of  trucks.  There  is  little,  if  any,  decisive  evidence 
that  reinforcing  introduced  in  the  4  or  even  the  5-in.  con- 
crete (particularly  of  the  triangular  mesh  variety)  has 
proved  effective  on  adverse  soils  or  under  conrbinations  ot 
adverse  subgrade  and  traffic.  Nor  will  the  widening  of  a 
4-in.  pavement  to  20  ft.  eliminate  the  "crow-foot"  cracks 
which  are  observed  on  such  width  concrete,  even  in  instances 
on  sandy  soil. 

The  original  concrete  pavement  design  in  short  now  has 
little  or  no  factor  of  safety  and  under  unfavorable  condi- 
tions has  not  withstood  the  internal  stresses  produced  by 
traffic  flexure  and  variations  in  temperature  and  subsoil 
moisture.  It  is  doubtful  if  such  a  safety  factor  can  be 
introduced  wtihout  considerably  increasing  the  mass  of 
concrete.  It  appears  that  under  adverse  soil  condition  there 
is  considerable  flexure  with  traffic. 

Some  special  treatment  of  adverse  subgrade  soils  will  be 
necessary.  Capillary  action  and  high  moisture  retentive- 
ness  and  violent  shrinkage  must  be  met.  The  amount  of 
admixture  or  the  thickness  of  protective  layers  of  non- 
capillary  and  supporting  soils  is  not  yet  known.  A  flat 
subgrade  might  help,  to  a  slight  extent,  to  counteract  such 
defects  by  eliminating  some  transverse  tension  due  to 
normal  pressure.  The  crovm  of  2i-in.  in  the  present  15-ft. 
standard  design  may  well  be  reduced  to  11  in.  and  with  a 
flat  subgrade  and  an  added  IJ-in.  maximum  thickness  there 
is  an  added  factor  against  center  longitudinal  cracks. 

The  width  of  the  main  roads  should  be  increased  from  the 
present  width  of  21  to  24  ft.  to  a  width  of  from  24  to  30 
ft,  except  in  heavy  cuts.  The  crowns  could  well  be  reduced 
to  li  in.  even  on  a  wider  pavement. 

Grade  and  Alignment — Many  miles  of  the  California 
highways  lie  on  flat  valley  floors  and  have  excellent  align- 
ment. Defects  in  grade  and  alignment  are  due  largely  to  a 
too  strict  adherence  to  a  standard.  That  standard  is  not 
invariably  economical.  There  ai-e  numbers  of  50  and  60-ft. 
radii  curves  and  grades  of  7  per  cent  that  might  have  been 
eliminated  or  reduced  at  slight  additional  cost. 

Specifications  —  The  specifications  appear  to  have  been 
rigidly  enforced.  The  original  lean  concrete  mix  of  1:2J:5 
should  have  been  abandoned  sooner  and  the  permission  of 
6  per  cent  of  the  fine  aggregate  passing  a  100  screen  allows 
a  possible  excessive  clay  content.  Use  of  alkaline  or  salt 
water  should  be  prohibited.  The  originally  required  rough 
finish  has  been  abandoned,  but  the  finish  now  obtained  can 
be  improved.  This  rough  finish  was  evidently  for  a  pave- 
ment base  but  it  shows  through  a  i-in.  top  and,  where  not 
covered,  has  doubtless  tended  to  increase  impact.  The  pres- 
ent requirement  for  concrete  mixture  of  1:2:4,  if  laid  dry 
should  produce  a  good  pavement  fop  traffic  preponderately 
rubber  tired,  but  it  is  remarked  that  several  States  use  a 
richer  mix.  Reinforcement  has  not  been  required  until 
1920  but  the  present  specifications  for  about  42  lb.  of  J  and 
i-m.  steel  rods  in  the  center  plane  per  100  sq.ft.  are  excel- 
lent. The  triangular  mesh  reinforcement  used  as  Federal- 
Aid  Project  No.  1  was  a  failure,  due  possibly  to  improper 
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placement.  In  general  the  specifications  for  concrete  have 
produced  good  quality  and  have  permitted  an  economic  use 
of  local  material  with  a  minimum  of  failures. 

Policy  of  Extension  o)  Mileaiie  —  The  total  motor  vehicle 
registration  in  1920  is  about  six  times  that  of  1912 — and 
the  total  truck  registration  is  approximately  six  times  the 
1915  figures.  The  State  Highway  Commission  has,  as  yet, 
taken  no  statewide  traffic  census. 

It  can  not  be  said  in  1920,  in  the  light  of  the  fact  that 
the  great  usefulness  of  the  highway  system  is  now  proved, 
that  the  State  would  have  realized  its  usefulness  and  pro- 
vided funds  in  equal  volume  had  not  the  system  been 
extended  as  rapidly  as  it  was  and  at  some  sacrifice  of  either 
temporary  or  ultimate  aurability  to  increased  mileage. 
There  appears,  however,  to  be  a  serious  question  in  the 
light  of  the  fact  that  70  per  cent  of  the  defective  pavement 
of  classes  D,  E  and  F  occur  on  clay  and  adobe  soils,  as  to 
the  wisdom  of  a  policy  which  continued  the  risk  of  a  thin 
slab  on  such  soils.  It  is  undeniable,  however,  that  a  large 
mileage  of  the  same  thin  pavement  and  on  adverse  soil  still 
remains  of  classes  A,  B,  and  C.  We  find,  however,  no  con- 
clusive final  demonstration  of  the  best  construction  on  the 
adverse  soils  and  in  that  respect  failure  to  vary  the  design 
on  such  soils  in  the  past  has  postponed  the  solution  of  this 
problem. 

The  adaptability  of  the  pavement  laid  to  supplementary 
construction  when  it  fails  is  indicated  by  about  37  miles  of 
this  work  already  done  with  30-in.  concrete  shoulders  and 
IJ-in.  Topeka,  or  other  bituminous  concrete  surfacing  and 
with  "second-story"  concrete.  None  of  this  work  is  suffi- 
ciently old  to  prove  its  ultimate  durability,  but  it  appears 
to  be  carrying  traffic  with  success. 

Construction  and  Maintenance  —  The  total  average  per- 
centage of  construction  costs  on  both  day  labor  and  contract 
work,  chargeable  to  administration,  engineering  and  over- 
head, is  15.86  per  cent  and  is  reasonable.  The  percentage  of 
total  overruns  of  6.24  per  cent  on  final  total  payment  on 
construction  over  the  engineer's  estimate,  is  low,  in  view  of 
the  recent  rise  in  prices. 

The  direct  charges  for  maintenance  and  improvement  are 
found  not  to  be  excessive.  The  overhead  and  indirect  charges, 
however,  are  apparently  19,2  per  cent  (overhead  alone 
12.5  per  cent),  which  seems  rather  excessive.  There  are  at 
present  under  maintenance  a  total  of  3,293  mile  of  state- 
controlled  roads.  It  appears  that  up  to  1920  the  commis- 
sion has  thought  of  the  increase  of  traffic  more  in  direct 
relation  to  the  increasing  maintenance  costs  rather  than  In 
respect  to  its  influence  on  design  of  new  construction.  In 
1912  the  increase  of  traffic  could  not  be  foreseen  but  by  the 
end  of  1915,  when  1912  registrations  had  nearly  doubled, 
the  1918  registrations  should  have  been  foreseen. 

Organization  —  The  organization  is  highly  developed.  It 
has  continued  vnth  little  change  since  1911.  The  details  of 
the  engineering  standards  are  carefully  thought  out  and 
unusually  complete.  There  is  some  evidence  of  a  cramped 
condition  in  the  functioning  of  the  organization.  Headquar- 
ters control  is  so  complete  that  it  may  inhibit  those 
reciprocal  actions  necessary  foi  healthy  growth. 

Conclusions 

The  high  capillarity  of  adobe  soils  and  the  great  shrinkage 
in  the  long  hot  summer  produce  very  unfavorable  conditions 
for  a  thin  pavement  under  increasing  traffic.  All  pavement 
of  classe.s  D  to  F  inclusive,  which  totals  120  miles  and  much 
of  which  is  on  adobe  soils  is  doubtless  deteriorating  and 
demand.i  immediate  repair  and  supplementary  construction. 
It  is  doubtful  if  much  of  the  pavement  of  these  classes, 
especially  on  adobe,  will  ultimately  prove  an  adequate  base 
for  a  IJ-in.  Topeka  top.  The  "second  story"  concrete  if 
extended  to  a  total  width  of  20  ft.  to  thus  Include  two  new 
30-in.  concrete  shoulders  of  full  depth  is  to  be  preferred. 

There  arc  sufficient  typical  failures  to  show  that  in  future 
only  designs  of  increased  strength  and  adapted  to  resist 
•uch  failure  should  be  used.  There  will  be  necessary  every 
possible  precaution  to  prevent  failure  on  adverse  subsoils 
of  adobe,  clay  adobe,  or  similar  soils.  On  such  soils.  In  the 
absence  of  any  proved  successful  design,  short  sections  only 
of  tentative  design  should  be  approved  by  the  Secretary  of 


Agriculture,  or  there  should  be  first  developed  frank  experi- 
mental construction  to  determine  a  workable  and  economical 
design  for  post  road  projects.  Such  a  design  will  require 
the  reinforcement  now  provided  by  the  commission  and  a 
more  massive  type  of  concrete,  not  less  than  6  in.  in  average 
depth  and  some  adequate  corrective  treatment  of  subgrade 
and  possibly  a  form  of  "mulching"  of  shoulders  to  prevent 
evaporation.     A  flat  subgrade  is  desirable  and  less  crown. 

It  is  believed  that  on  the  main  roads  more  satisfactory 
results  will  follow  a  considerably  bolder  standard  of  location 
on  hill  and  mountain  grades  and  that  an  increase  in  width 
of  pavement  to  a  minimum  of  18  feet  is  now  desirable  and 
with  more  systematic  widening  and  super-elevation  on 
curves. 

The  standard  of  design  and  workmanship  of  structure  is 
high  and  the  costs  have  been  very  reasonable. 

The  standard  of  finish  on  concrete  pavement  has  improved 
but  still  greater  refinements  will  constantly  be  demanded 
and  will  probably  pay  in  reduction  of  impact  and  resulting 
injury  to  and  by  traffic.  The  continued  use  of  the  i-in.  oil 
top  is  not  justified  by  past  experience  and  concrete  should 
not  be  laid  as  a  base  but  as  a  wearing  surface. 

There  is  nothing  presented  by  the  entire  California  study 
that  indicates  that  concrete  is  not  a  successful  pavement. 
One  of  the  clearest  results  is  the  emphasis  on  the  need  of 
better  subgrade  protection. 

There  should  be  further  studies  with  respect  to  traffic, 
fatigue  of  concrete,  soils  and  alkali. 

The  4-in.,  15-ft.  concrete  pavement  was  continued  beyond 
the  point  of  success  on  adverse  soils  and  more  time  will  be 
needed  to  develop  a  type  of  construction  certain  of  success 
on  such  soils.  The  operations  have  produced  a  large  mileage 
of  very  serviceable  road  and  from  an  economic  standpoint 
are  conspicuously  successful  and  of  continuing  benefit  to 
the  State.  The  operating  income  from  the  highways  is  now 
sufficiently  large  to  insure  the  economic  success  of  a  con- 
siderably increased  standard  of  construction. 


Mechanical  Protection  for  Piles 

From  report  of  Committee  on  Wood  Preservation,  Americayi 
Rauxvay  Enriinrrrinrj  Association. 

SINCE  CREOSOTE  does  not  stop  the  attacks  of  limnoria 
on  piles  in  water  infested  by  marine  borers,  mechanical 
protection  has  been  applied.  The  piles  arc  creosoted,  how- 
ever, to  prevent  decay  above  water  and  to  retard  the  action 
of  borers  until  repairs  can  be  made  in  case  the  protection 
becomes  damaged. 

Cast  iron  casing,  made  in  halves  bolted  together  and 
pushed  down  into  the  mud,  has  been  used  on  the  Gulf  coast 
for  many  years,  but  present  prices  make  this  almost  pro- 
hibitive. The  enclosed  space  is  filled  with  sand  and  capped 
with  cement  mortar.  Although  it  is  stated  that  borers  will 
not  live  behind  the  casing  even  if  the  sand  is  omitted,  it  is 
assumed  that  the  bottom  must  be  closed  sufficiently  to  cut 
off'  their  food  supply.  Vitrified  pipe  made  in  single  pieces 
or  in  halves  is  suitable  for  locations  not  exposed  to  wave 
action  and  drift.  It  is  customary  to  inspect  and  repair  them 
every  year,  as  the  borers  will  not  make  much  headway  in 
creosoted  timber  in  that  time.  Reinforced-concretc  casing 
is  less  fragile  than  vitrified  clay  and  less  expensive  than 
cast  iron.  There  is  some  question  as  to  whether  the  thinly- 
covered  reinforcement  will  corrode  and  cause  the  casing  to 
break  in  pieces. 

Jackets  of  plain  concrete  cast  in  place  for  a  length  of 
about  10  ft.  being  secured  by  nails  projecting  3  in.  from 
the  pile,  have  given  satisfactory  results  since  1915  at 
Charleston,  S.  C.  The  concrete  has  been  placed  at  depths 
as  great  as  12  ft.,  but  unless  the  forms  can  be  pumped 
out,  it  is  not  safe  to  rely  on  concrete  placed  in  more  than 
3  or  4  ft.  of  wrtcr.  Gunite,  or  concrete  applied  with  the 
cement  gun.  was  used  near  Seattle  in  1919,  but  it  is  too 
soon  to  report  results. 

Nails  driven  into  the  exposed  surface  provf  effective, 
even  when  not  more  than  25  per  cent  is  covered  by  the 
heads.  This  method  dcscrvo.s  more  attention  and  study, 
although  the  application  probably  would  be  expensive. 
Copper  and  zinc  sheathing  has  been  used  with  success,  but 
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the  latter  corrodes  and  the  former  is  expensive.  Rust  re- 
sisting iron  might  be  used.  Sheathing  must  be  applied 
before  the  pile  is  driven  and  is  likely  to  be  broken  in 
handling.  Coatings  of  tar  and  asphalt,  either  alone  or 
combined  with  fabric,  are  likely  to  be  broken  in  handling 
the  pile  or  by  the  pounding  of  drift;  in  general  they  have 
proved  unreliable.  Bark  left  on  the  piles  is  a  protection 
and  increases  the  life. 

The  conclusion  is  that  piles  of  important  structures  in 
infested  waters  should  be  thoroughly  creosoted  and  given 
some  mechanical  protection.  On  the  Gulf  and  Pacific  coasts 
this  protection  should  extend  the  full  length  of  the  pile  to 
assure  protection  against  both  limnoria  and  teredo.  On 
the  Atlantic  coast  the  creosoting  will  resist  the  teredo  but 
mechanical  protection  is  required  to  resist  the  limnoria. 

Assay  of  Industrial  Waste 
Under  Way 

Committee  of  Federated  Engmeering  Societies 

Is  Making  Investigation  of  Ten 

Representative  Industries 

THE  Committee  on  Elimination  of  Waste  in  Industry 
of  the  American  Engineering  Council,  the  govern- 
ing body  of  the  Federated  American  Engineering 
Societies,  put  into  operation  Feb.  7  a  definite  scheme 
of  conducting  its  investigation,  and  on  Feb.  21  reports 
on  the  first  investigation  in  each  of  the  follovdng  ten 
representative  industries  wei'e  made:  Bituminous  coal, 
building  trades,  transportation,  men's  ready-made  cloth- 
ing, printing,  paper,  metal  trades,  textiles,  shoes,  and 
rubber.  The  chairman  of  the  committee  is  J.  Parke 
Channing,  of  New  York,  and  the  vice-chairman  in  active 
charge  of  the  inquiry  is  L.  W.  Wallace,  executive  secre- 
tary of  the  council.  The  work  of  the  committee  is 
being  directed  from  temporary  headquarters  in  the 
Engineering  Societies  building,  New  York. 

The  fuel  work,  covering  principally  New  York,  New 
England,  and  Pennsylvania,  will,  Mr.  Wallace  announced, 
be  completed  by  April  1.  A  meeting  of  the  planning 
board  was  held  on  March  1;  preliminary  reports  were 
presented  and  further  plans  were  made  for  continuing 
the  investigation  more  intensively.  Among  the  indus- 
tries now  under  investigation  and  from  which  full  re- 
ports have  been  received  are  coal,  transportation,  cloth- 
ing, shoes,  printing,  textiles,  and  the  metal  trades. 

Wallace  Explains  Work 

In  a  statement  explaining  the  task  of  the  committee 
Mr.  Wallace  said: 

"Herbert  Hoovei-,  when  addressing  the  Federated 
American  Engineering  Societies,  as  president,  in  Wash- 
ington last  November,  said:  'It  is  primary  to  mention 
the  three-phase  waste  in  production:  First,  from  inter- 
mittent employment;  second,  from  unemployment  that 
arises  in  shifting  of  industrial  currents ;  and  third,  from 
strikes  and  lockouts.  Beyond  this  elimination  of  waste 
there  is  another  field  of  progress  in  the  adoption  of 
measures  for  positive  menace  in  production.  In  the 
elimination  of  the  great  waste  and  misery  of  inter- 
mittent employment  and  unemployment  we  need  at  once 
co-ordination  in  economical  groups.' 

"The  American  Engineering  Council  readily  con- 
sented to  the  request  of  Mr.  Hoover.  He  then  formed 
the  Committee  on  the  Elimination  of  Waste  in  Industry. 
In  selecting  the  personnel  of  the  committee  care  was 
exercised  to  secure  men  of  broad  experience,  of  clear 
concepts,  of  unbiased  attitude  toward  labor  problems 
and    representative    of    managerial,    consultant,    educa- 


tional and  editorial  activities  as  well  as  having  a  widely 
distributed  and  varied  industrial  contacts. 

"At  the  organization  meeting  of  the  committee  m 
January  the  purpose  of  the  committee  was  stated  to  be, 
fir-st,  to  determine  the  cause  of  labor,  material  and 
equipment  waste  in  industry — the  material  and  equip- 
ment phases  of  the  problem  to  be  studied  largely  in  so 
far  as  they  may  cause  labor  waste;  second,  in  so  far 
as  possible,  to  determine  the  extent  of  the  waste  that 
arises  through  each  major  cause;  third,  to  suggest 
means  of  removing  the  cause  for  such  waste. 

Scope  of  Inquiry 

"To  accomplish  the  purposes  of  the  committee  it  was 
necessary  to  make  studies  along  the  following  lines: 
(1)  Organization — that  which  assigns  responsibilities 
and  relationships,  and  the  discharge  of  same;  (2)  en- 
gineering, which  comprises  the  design,  construction  and 
maintenance  of  plant,  machinery  and  tools  and  the  de- 
sign of  the  product;  (3)  production  control  and  cost 
control — under  the  third  division  fall  all  the  factors 
relating  directly  to  production  and  the  proper  direction 
and  accounting  for  the  same;  (4)  physical  factors — 
this  division  relates  to  the  stoi-age  and  inspection  of 
raw  and  processed  materials  and  to  matters  of  internal 
transportation.  It  also  includes  consideration  of  the 
physical  condition  of  the  plant  as  regards  lighting,  heat- 
ing, toilet  facilities  and  such  like. 

"Organization  may  be  described  as  follows: 

"(A)  Nature  of  operation:  (1)  Contractual — this 
form  presents  many  problems  that  affect  personal  rela- 
tions ;  building  operations  are  largely  contractual ; 
this  form  of  relationship  is  quite  common  in  the  cloth- 
ing industiy.  (2)  Repetitive- — a  large  portion  of  indus- 
trial activity  is  repetitive;  this  phase  of  industry  makes 
prominent  the  question  of  monotony,  and  occupational 
diseases.  (3)  Continuous — steel  and  chemical  indus- 
tries are  typical  representatives;  in  this  form  of  opera- 
tion the  question  of  bonus  and  shifts  are  considered 
important. 

"(B)  The  type  of  organization  is  some  index  to  the 
quality  of  the  management  and  is  an  essential  consid- 
eration. 

"(C)  Personal  relations:  (1)  Employment  policies; 
(2)  representation;  to  what  extent  each  plan  has  been 
tried  and  with  what  results.  (3)  Strikes  and  lockouts, 
the  cause  for,  the  duration  of,  the  man,  his  loss,  and 
the  total  cost.  (4)  Unemployment.  (5)  Seasonal  and 
intermittent  employment.   (6)  Health  and  safety  factors. 

Problems  Involved 

"In  production  control  and  cost  control,  planning, 
establishing  standards,  and  maintenance  are  factors 
considered.  The  special  assay  involves  these  considera- 
tions: (1)  Two  shift  versus  three  shift;  this  study 
to  be  made  in  continuous  process  industries.  (2)  Health 
factors  in  production;  the  American  Association  of 
Industrial  Physicians  and  Surgeons  is  to  assist  in  mak- 
ing this  study.  (3)  Standardization;  this  subject  is 
to  be  given  consideration  from  a  broad  point  of  view, 
in  addition  to  the  detail  information  it  will  receive  in 
considering  internal  conditions;  through  the  standard- 
ization of  equipment,  of  product,  of  methods,  large 
economies  and  general  improved  conditions  would  in- 
evitably result.  (4)  Stabilizing  industry;  through 
stabilization  an  even  demand  for  production  would 
ensue — hence  periods  of  great  fluctuation  in  employ- 
men':  would  not  obtain.    Many  seasonal  industries  could 
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be  reorganized  so  as  to  yield  a  fairly  uniform  produc- 
tion throughout  the  year  and  thus  greatly  lessen  the 
evils  of  unemployment. 

"The  ten  representative  industries,  named  above,  were 
selected  because  of  their  general  importance  and  interest 
to  the  public.  From  three  to  ten  plants  of  each  selected 
industry  are  being  visited  by  experienced  engineers 
who  secure  the  information  desired  by  the  committee. 
A  carefully  proposed  list  of  questions  is  placed  in  the 
hands  of  each  field  worker.  The  information  obtained 
by  the  field  investigator  is  supplemented  by  such 
authoritative  data  as  may  now  exist  in  the  form  of 
reports  made  by  reliable  parties  or  agencies.  Through 
this  means  sufficient  information  is  to  be  secured  to 
enable  the  committee  to  formulate  specific  conclusions 
as  to  the  major  causes  of  industrial  waste." 

The  Committee  on  Elimination  of  Waste  in  Industry 
consists  of  J.  Parke  Channing,  chairman,  L.  W.  Wallace, 
vice-chairman,  Robert  B.  Wolf,  J.  H.  Williams,  H.  R.  V. 
Scheel,  Fred  J.  Miller,  Robert  Linton,  C.  E.  Knoeppel, 
Herbert  Hoover,  L.  P.  Alford,  George  D.  Babcock,  F.  G. 
Coburn,  Morris  L.  Cooke,  Harrington  Emerson,  Ira  N. 
Hollis  and  E.  E.  Hunt. 


f<     246"  •  >) 


t*      Z.4S"  ■>] 


Standard  Rails  and  Splice  Bars 
on  French  Railways 

GOVERNMENT  STANDARDIZATION  of  track 
material  for  the  French  railways  was  decided  upon 
in  1917  at  a  conference  between  the  minister  of  war 
and  the  heads  of  the  railway  systems,  a  commission  of 
engineers  being  appointed  to  prepare  the  necessary 
designs.  On  the  recommendation  of  this  commission 
standard  sections  for  rails  and  splice  bars  have  been 
adopted,  there  being  one  52-lb.  rail  for  narrow-gage 
lines,  72-lb.  and  92-lb.  rails  for  standard-gage  lines  of 
light  and  heavy  traffic  respectively,  and  a  110-lb.  section 
for  tunnels.  The  last  two  are  shown  in  the  accompany- 
ing drawing. 


NEW  FRENCH  STANDARD  RAIL  SECTIONS 

French. 

Freneh, 

Open  Track 

Tunnel 

A   R.  E  A 

Wpii^ht  prr  vnrA 

92        lb. 

no       lb 

90      lb 

Height 

5  80  in. 

6  2     in 

51     in 

Width  of  ba-. 

3  36  in. 

5  36  in. 

si    in. 

Width  of  hcuil 

2  48  in. 

2  48  in. 

2A  in 

Depth  of  head 

1    93  in. 

2   13  in 

lU  in. 

Dtpth  of  »cb 

3  00  in. 

3  00  in 

Depth  of  ba-v 

0  87  in 

1  07  in 

1       in. 

Tt.irkne«'  of  edge  cf  ba^e 

0  42  in. 

0  60  in 

iV   in. 

Tkiekncw  of  weh 

0  60  in. 

0  76  in 

A   in 

Fuhing  angli-o 

1  on  4 

1  on  4 

ion  4 

Radius  of  w<l. 

17  in 

Vert 

Radiu*.  top  of  hiM.I 

12  00  i.i. 

12  00  in. 

14    in. 

Radius  cornet!,  of  Ixul 

0  40  in.  . 

0   32  in. 

(     in. 

Heiihl  U>  renter  of  holt  hd.- 

2  37  i.n. 

2  57  in. 

2H    in. 

Side  of  hea/1.  «lope  . . 

Vert 

Vert 

1  on  16 

Bolt  hole,  dianteler     . 

1   04  in. 

1  04  ifi. 

All  the  rails  are  of  the  flange  type,  thus  eliminating 
the  doul)le-head  type  now  used  on  some  of  the  French 
main  lines  which  require  heavy  cast-iron  supportin'^ 
chairs  on  each  side.  The  new  sections  closely  resemble 
present  American  standards.  In  fact  an  article  in  the 
Revue  Gcnerale  des  Cheminn  de  Fer  by  M.  Froebe,  engi- 
neer of  track  material  of  the  State  Railways,  states  that 
it  was  proposed  to  adopt  an  American  standard,  but  that 
this  plan  was  abandoned  on  account  of  the  relatively 
thin  edge  of  the  rail  base.  In  French  practice  the  ties 
are  slightly  notched  to  receive  the  rail,  the  shoulder 
thu.s  formed  being  relied  upon  largely  to  maintain  the 
gage.  It  was  considered,  therefore,  that  rails  of  the 
American  section  would  tend  to  cut  the  wood  shoulder 


NEW  STANDARD  RAILS   OF  FRENCH  RAILWAYS 
FOR  OPEN   TRACK   AND  TUNNELS 

and  widen  the  gage.  [Presumably  the  French  were  con- 
sidering the  Am.  Soc.  C.  E.  standard  sections,  as  the 
A.R.E.A.  sections  are  distinctly  heavier  than  the  former 
at  the  edge  of  the  base.] 

The  French  standard  sections  differ  from  the  older 
rails  especially  in  the  fishing  angles,  the  vi-eb  thickness 
and  the  width  of  base.  In  the  old  iron  rails  the  slope  of 
the  fishing  surfaces  were  generally  1  on  1  in  order  to 
facilitate  rolling,  but  the  head  then  acted  as  a  wedge  to 
separate  the  splice  bars  and  strain  the  bolts.  The  same 
experience  was  encountered  in  some  of  the  early 
American  rails.  When  steel  rails  were  introduced  in 
France  the  slope  was  reduced  to  1  on  2,  although  in 
other  countries  it  was  very  generally  1  on  4.  As  the 
flatter  slope  gives  a  better  support  to  the  rail  under 
load,  a  1  on  4  slope  has  been  adopted  in  the  new  section. 

Thin  webs  of  uniform  thickness  have  been  a  char- 
acteristic of  French  rail  sections,  and  as  the  web  metal 
is  harder  than  that  of  the  head  and  base  there  have 
been  frequent  fractures  through  the  bolt  holes.  Many 
railways  in  other  countries,  including  the  United  States, 
have  given  a  curved  form  to  the  sides  of  the  rail  web, 
thus  increasing  the  thickness  towards  the  junctions  with 
the  head  and  base.  This  feature  has  been  adopted  in  the 
new  French  rails. 

Narrow  base  width  has  been  another  characteristic  of 
French  rails,  although  American  standard  sections  make 
the  width  of  base  equal  or  nearly  equal  to  the  height. 
Although  the  wide  base  gives  a  better  support,  it  adds 
to  the  difficulties  of  rolling  and  the  French  engineers 
therefore  adopted  a  compromise  in  the  new  sections. 
They  considered  also  that  the  French  .screw  spikes  hold 
the  rails  more  securely  than  the  American  drive  spike 
and  that  this  feature  makes  it  practicable  to  use  a 
smaller  base  width.  In  American  sections  the  1  on  4 
slope  of  the  base  is  continuous,  but  in  the  French  sec- 
tions this  slope  extends  only  over  (he  fi.shing  surface  and 
is  then  reduced  to  1  in  15  in  order  to  give  the  desired 
thickness  at  the  edge  of  the  base. 

Heavy  plain  splice  bars  or  fish  plates  are  to  be  used 
for  the  rail  joints,  the  angle  bar  being  considered  to 
present  little  or  no  advantage,  especially  as  a  close 
spacing  of  16.8  in.  c.  to  c.  has  been  adopted  for  the 
joint  ties.  The  bars,  which  have  a  narrow  rib  along  the 
lower  edge,  are  1.2  in.  thick  for  the  02-lh.  rail. 

Rails  in  tunnels  being  subject  to  corrosive  action  from 
damp  atmosphere  and  the  gases  from  the  engines,  a 
special  110-lb.  rail  section  has  been  adopted  for  use  in 
tunnels  on  lines  using  the  92-lh.  section  on  open  track. 
In  this  section  'he  head  and  wrb  are  unusually  thick, 
and  the  web  is  made  of  uniform  thickness.  The  same 
splice  bars  serve  the  92-lb.  and  110-ib.  rails. 
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Remarks  on  Engineers'  Autobiographies 
and  That  of  James  Nasmyth 

By  Edgar  A.  Van  Deusen 

Jackson.  Mich. 

AUTOBIOGRAPHIES  of  engineers  are  almost  rare 
L  enough  to  be  unique.  In  the  case  of  the  "Remi- 
niscences of  a  Municipal  Engineer"  by  H.  Percy  Boul- 
nois  (reviewed  in  the  Engineering  News-Record,  Jan. 
20,  1921,  p.  128) ,  the  author  states  that  he  is  unaware 
of  the  existence  of  any  other  than  his  own.  The  re- 
viewer, however,  calls  attention  to  McCarthy's  "Inci- 
dents" and  Corbett's  "Reminiscences." 

The  list  is  not  complete,  however,  without  mention- 
ing "James  Nasmyth,  Engineer:  An  Autobiography," 
edited  by  Samuel  Smiles.  The  book  was  published  by 
Harpers,  in  1883,  and  is  generously  illustrated  with 
cuts  and  engravings  from  paintings  and  sketches  by  the 
author  and  his  father,  Alexander  Nasmyth. 

James  Nasmyth  was  born  in  Edinburgh,  Scotland,  in 
1808.  His  father  was  Alexander  Nasmyth,  a  prominent 
painter  and  architect,  and  usually  conceded  to  be  the 
"founder  of  landscape  painting  in  Scotland."  James 
Nasmyth's  autobiography  is  rich  in  reminiscence  of  his 
early  days  in  the  old  Scottish  capital,  and  of  his  intimacy 
with  such  of  his  father's  friends  as  Walter  Scott,  Robert 
Burns,  James  Ballantyne,  and  others.  It  is  here  that 
Americans  may  learn  that  the  birthplace  of  the  sky- 
scraper is  not  America,  for  one  finds  Nasmyth  speaking 
of  twelve  and  fourteen  story  buildings  as  in  existence  in 
Edinburgh  more  than  one  hundred  years  ago. 

Young  Nasmyth  very  early  showed  both  an  artistic 
and  a  mechanical  bent,  and  received  training  along  both 
lines.  His  mechanical  ingenuity  predominated,  however, 
so  that,  even  when  a  mere  lad,  he  built  and  sold  several 
steam  engines  and  other  contrivances  of  his  own  design. 

His  first  sight,  when  a  boy,  of  James  Watt,  then 
eighty-two  years  old,  made  a  great  impression  on  him, 
for  he  says,  "his  benevolent  countenance,  and  his  tall 
but  bent  figure  made  an  impression  on  my  mind  that 
I  can  never  forget."  Meetings  and  dealings  with  such 
contemporaries  as  Faraday,  Maudsley,  George  and 
Robert  Stephenson,  Bessemer  and  Sir  John  Herschel. 
are  spoken  of  as  enjoyable  and  valuable  experiences. 

The  story  of  his  many  inventions,  including  the 
steam-hammer,  the  steam  pile-driver  and  many  other 
less  known  contrivances,  make  entertaining  reading  for 
engineers  at  all  interested  in  the  history  of  engineering, 
particularly  the  mechanical  and  machine-tool  branch.  A 
competition  in  pile-driving  between  the  old  hand  pile- 
driver  method  and  his  new  steam-hammer  pile-driver  on 
a  Government  dock-yard  contract  is  described  as  fol- 
lows: 

"At  a  given  signal  we  started  together.  I  let  in  the  steam 
and  the  hammer  at  once  began  to  work.  The  four-ton  block 
showered  down  blows  at  the  rate  of  eighty  a  minute  and 
in  the  course  of  four  and  a  half  minutes  my  pile  was  driven 
to  its  required  depth.  The  men  working  at  the  ordinary 
machine  had  only  begun  to  drive.  It  took  them  upward  of 
twelve  hours  to  complete  the  driving  of  their  pile." 

His  part  in  the  building  up  of  the  great  iron  and 
steel   industry  of   England,   and  the   allied   mechanical 


industries,  is  told  in  a  fascinating  but  modest  way.  The 
methods  employed  by  him  for  handling  the  difficult 
strike  situations  which  arose  from  time  to  time  during 
the  operation  of" his  large  Bridgewater  foundries  and 
shops,  and  at  a  time  when  the  trade  unions  were  becom- 
ing conscious  of  a  growing  power,  make  thought-pro- 
voking reading  for  American  engineers  in  these  days  of 
union  ridden  industry. 

That  Nasmyth  was  anything  but  an  average 
engineer,  from  the  financial  point  of  view,  is  evidenced 
by  the  fact  that  at  the  age  of  forty-eight  years  he  had 
amassed  sufficient  fortune,  in  the  practice  of  his  pro- 
fession, to  enable  him  to  retire  from  active  business. 
The  same  zeal,  skill  and  ingenuity  that  characterized 
his  engineering,  he  now  brought  to  bear  on  astronomy, 
a  hobby  which  amounted  almost  to  a  passion.  Many 
improvements  in  the  construction  of  telescopes  resulted 
from  his  labors,  and  numerous  astronomical  papers  and 
books  came  from  his  pen,  including  a  monumental 
treatise  on  the  moon. 

Hobnobbing  as  Nasmyth  did  with  the  great  Victorian 
scientists  and  engineers,  his  autobiography  is  naturally 
replete  with  incidents  relating  to  those  fine  pioneering 
spirits.  It  is  full  of  "human  interest,"  as  well  as 
technical  record,  and  will  well  repay,  in  enjoyment  and 
information,  the  careful  perusal  of  the  engineer  of 
today. 

For  the  sake  of  historical  record,  of  engineering 
example,  and  of  inspiration,  it  is  to  be  hoped  that  we 
may  have  more  biographies  and  autobiographies  of  the 
world's  leading  engineers. 


This  Lapse  Has  Been  Corrected 

Sir — So  many  valuable  articles  have  been  contributed 
to  Engineering  News-Record  by  R.  Fleming  that  its 
subscribers  will  read  with  interest  any  subject  treated 
by  him,  even  if  it  is  on  "A  Few  Lapses  in  Textbooks" 
(see  your  issue  of  Jan.  20,  p.  125).  The  error  which 
occurred  formerly  in  the  Textbook  on  Roofs  and  Bridges, 
Part  I,  about  the  maximum  stress  in  any  diagonal  of  a 
lateral  system  due  to  initial  tension  and  wind  stress, 
was  corrected  in  1919.  As  corrected,  the  last  two  sen- 
tences in  the  third  paragraph  of  Art.  55,  now  read  as 
follows:  "In  case  the  greatest  wind  stress  Sw  in  either 
diagonal  be  equal  to  twice  the  initial  tension  S,  the 
effect  of  the  latter  entii-ely  disappears  in  every  member 
of  the  panel.  Therefore,  if  the  wind  stress  be  less  than 
this  amount,  the  maximum  stress  equals  Sw  +  *  (2Si 
—  Su)  ;  and  if  the  wind  stress  be  greater,  its  value  will 
be  the  maximum  stress."  Henry  S.  Jacoby. 

Ithaca,  N.  Y.,  Feb.  23. 


Another  Plea  for  the  Personal  Pronoun 

Sir — Let  me  join  with  Mr.  Brady  and  Prof.  McDonald 
(Engineering  News-Record,  Jan.  20  and  Feb.  17,  pp. 
125  and  307)  and  may  there  be  a  chorus  of  protest 
against  the  conspicuous  and  absurd  avoidance  of  the 
first  personal  pronoun  in  engineering  papers  and  dis- 
cussions. 

The  American  Society  of  Civil  Engineers,  or  rather 
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its  publication  committee,  now  quite  a  number  of  years 
ago  conceived  an  abject  fear  of  this  useful  part  of 
speech,  rigidly  substituting  the  third  person  for  the 
first,  going  to  the  length  of  doing  so  even  in  oral  dis- 
cussions, anyone  referring  to  himself  being  made  to 
say  "the  speaker,"  at  least  by  the  time  he  appeared  in 
print.  On  return  post  cards  it  was  "the  writer,"  for 
years.  This  I  persistently  scratched,  as  no  doubt  did 
others,  and  eventually,  behold,  return  to  the  single  let- 
ter of  the  first  personal  pronoun  instead  of  the  nine 
printed  before  on  acknowledgment  cards. 

The  first  personal  pronoun  is  incisive,  and  alive;  re- 
placing it  by  the  third  person  is,  in  most  cases,  stilted 
circumlocution.  W.  H.  Breithaupt. 

Kitchener,  Ont.,  Feb.  24,  1921. 
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For  Concrete  Foremen  and  Workmen 

CONCRETE  WORK:  A  Book  to  Aid  the  Self- Development  of 
Workers  in  Concrete  anil  for  Students  in  Engineering  —  By 
William  Kendrick  Hatt,  C.E.,  Ph.D.  :  M.  Am.  Soc.  C.E.  •  M. 
Am.  Soc.  T.M.  :  il.  Soc.  Prom.  Eng.  Ed.  :  President,  American 
Concrete  Institute,  etc.,  and  "W^alter  C.  Voss,  B.S.  ;  Assoc.  M. 
Am.  Soc,  C.E. ;  M.  Am.  Soc.  T.M. ;  M.  Am.  Con.  Inst. :  Head, 
Department  of  Architectural  Construction  Wentworth  Institute, 
Boston,  JIa.ss.,  etc.  New  York:  John  Wiley  &  Sons,  Inc.  Lon- 
don :  Chapman  &  Hall,  Ltd.  Cloth ;  5  x  8  in. ;  pp.  451 ;  illus- 
trated.    S4. 

For  some  years  a  few  educators  have  been  working  on 
a  system  of  engineering  instruction  which  is  deductive 
rather  than  inductive;  that  is,  they  have  taken  some 
particular  job  or  structure  and  have  led  their  students 
from  that  structure  as  the  performer  of  some  necessary 
duty  down  through  the  various  processes  of  analysis  to 
the  elementary  theories  on  which  the  design  of  the 
structure  was  based.  During  the  war  this  system  was 
particularly  successful  in  the  vocational  or  trade  schools 
of  the  army.  The  book  noted  above  is  one  of  the  first 
results  of  this  war  instruction.  Both  of  the  authors 
were  connected  with  the  vocational  schools  of  the  army 
and  both  have,  in  addition,  had  long  experience  in  what 
might  be  termed  the  more  theoretical  instruction  of 
engineering  students.  The  volume  which  they  have  pro- 
duced, which  is  the  first  of  two  on  the  same  subject,  is 
therefore  a  definite  exposition  of  the  newer  method  of 
engineering  instruction  by  men  who  are  well  acquainted 
with  the  old  methods  as  well. 

The  second  volume  of  the  work  is  to  include  a  number 
of  jobs  in  concrete  construction  b.v  accomplishing  which, 
according  to  the  authors,  the  worker  will  learn  the 
how  and  why  of  the  elements  entering  into  concrete 
construction.  This  second  volume  is  frequently  re- 
ferred to  in  the  first  one,  so  that  a  complete  analysis 
of  the  two  volumes  cannot  yet  be  made.  But  it  is 
evident  from  the  volume  now  available  that  a  remark- 
ably effective  piece  of  engineering  literature  has  been 
produced.  For  a  great  while  it  has  been  evident  that 
one  of  the  main  troubles  with  concrete  construction  is 
the  lack  of  appreciation  on  the  part  of  the  worker  and 
of  his  foreman  of  the  e.ssentials  of  concrete  theory  and 
practice.  The.se  men  are  "practical"  men,  with  all  of 
the  faults  which  that  adjective  implies.  There  has  been 
great  need  for  their  education,  but  just  how  such  an 
education  is  to  be  conducted  has  been  difficult  to  .see. 
Professors  Hatt  and  Voss  have  attacked  this  problem. 
Their  book  is  intended  for  just  such  men.  as  well  as  for 
tho.se  who  are  entering  the  c'oncrete  busine.ss  for  the 
first  time  with  no  previous  technical  knowledge  or 
practical  experience.  Whether  the  book  la  useful  for 
self  instruction  is  doubtful,  but  with  proper  direction 
it  certainly  afTord.s  the  be.st  means  available  for  one  to 
learn  the  e.ssentials  of  concrete  building. 


tJi'^^°^°°^T°^  •^^^""ECTUR.\L  PRACTICE— Issued  by 
lie  American  Institute  of  Architects  tor  Use  in  Connection  with 
pfnth  rj^il  .Documents  Washington.  D.  C.  :  The  Institute. 
<  lotli :  S  X  11  in.;  pp.   20t. 

This  book  is  issued  by  the  American  Institute  of 
Architects  and  fully  satisfies  the  rather  broad  import  of 
its  title.  In  includes  the  details  of  work  which  an 
architect  must  do  in  his  relation  to  his  clients  and  to 
the  men  who  carry  out  the  work  for  his  clients  and  also 
the  numerous  valuable  documents  which  have  been 
been  issued  by  the  Institute  in  the  form  of  standard 
contracts,  agreements,  etc.  Chapter  headings  will  give 
.'^ome  indication  of  the  scope  of  the  work.  They  are: 
The  Architect  and  the  Owner,  The  Architect's  Office, 
Surveys,  Preliminary  Studies  of  Estimates,  Working 
Drawings  and  Specifications,  The  Letting  of  Contracts, 
Execution  of  the  Work,  The  Architect  and  the  Law,  and 
Documents  of  the  American  Institute  of  Architects. 
These  documents  include  such  things  as  memoranda  of 
procedure  and  progress,  a  circular  of  advice  relative  to 
principles  of  professional  practice,  architectural  com- 
petitions, standard  form  of  agreement  between  owner 
and  architect,  the  fee-plus-cost  system  of  charging, 
standard  form  of  agreement  between  contractor  and 
owner,  standard  form  of  bonds,  form  of  law  for  regis- 
tration of  architects,  etc. 

Office  systems,  methods  of  keeping  books  and  records, 
instructions  as  to  competition,  .schedule  of  duties  on 
work,  relations  of  the  architect  and  law,  partnership 
agreements,  are  some  of  the  subjects  covered.  All  in 
all,  the  information  included  is  invaluable  and  should 
be  in  the  hands  of  every  architect.  Engineering  socie- 
ties could  well  study  the  form  of  book  for  possible  use 
in  their  own  field. 


Comprehensive  Work  on  Gas  Distribution 

■^  ,Y-u^l^-''^  '^^  'i'\u  DISTRlBI'TTON^Edited  by  W.nlton  For- 
st.-jll    Engineer  of  Di.'stribution,  Philadelphia  Gas  Works.     Phila- 

;n'"?«s'.   m-'J*;-."-    '''■    '■    Contracting   Co.      Cloth;    6  x  9  T,  ; 
pp.    968  :   illustrated. 

It  is  a  great  pity  that  the  water-works  of  the  country, 
which  antedated  and  have  always  outnumbered  the  gas 
works,  still  lack  any  approach  to  such  a  comprehensive 
manual  as  Mr.  Forstall  has  produced.  The  book  is 
largely  based  on  the  author's  experience  on  the  Phila- 
delphia gas  works  which  dates  from  1898;  but  he  gives 
particular  consideration  to  the  needs  of  gas  men  in 
small  cities.  The  broad  scope  of  the  book  is  indicated, 
but  only  in  part,  by  its  main  heads:  Administration, 
design,  equipment,  mains,  services,  street  lighting, 
meters,  house  piping  and  fixtures,  appliances,  and  the 
storeroom.  Much  attention  is  given  to  both  organiza- 
tion and  records.  Water-works  men  in  particular  and 
managers  and  staff  members  of  utilities  in  general  would 
find  many  helpful  suggestions  in  the  book. 

Road  Construction  Notes  from  Hong  Kong 

.MODERN  ROAD  CON.STRL'CTION"  AND  MAINTE.N'ANrE— Bv 
Hinry  Hklward  Goldsmith,  Executive  EnKlneer  In  Charge  o'f 
Roads.  Hongkong.  M.  Municipal  and  County  Engineer.^'  Insti- 
tute. M.  Royal  .Sanitary  Institute,  etc.  Hongkong,  China  ;  Kelly 
&  Walsh.  Ltd.     Cloth  ;  6  x  9  In.  :  pp.  1  in  .  lllu.-t rated. 

Notes  made  while  improving  roads  in  the  Colony  of 
Hong  Kong  comprise  much  of  the  brief  text  of  this  book. 
Data  gathered  from  other  sources  are  included.  The 
main  topics  are  setting  out  work,  footpaths,  curbs  and 
gutters,  testing  materials,  water-bound  and  a.«phaltic 
macadam,  asphaltic  concrete  and  sand  carpeting,  tar 
macadam,  bituminous  surface  and  concrete  roads.  Ap- 
pendices deal  with  nomenclature,  sampling,  specifica- 
tions and  contracts. 
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More  About  Herbert  Hoover 

HERBERT  HOOVER  :  The  Man  and  His  Work — By  Vernon  Kel- 
logg, Author  of  "Headquarters  Nights,"  etc.  New  York  and 
London  :   D.  Appleton  &  Co.     Cloth  ;  5x8  in.  ;  pp.  376.     $2. 

Three  months  ago  (Dec.  16,  1920,  p.  1201)  there  ap- 
peared in  these  columns  a  review  of  "The  Making  of 
Herbert  Hoover,"  by  Rose  Wilder  Lane.  The  volume 
now  before  us  deals — from  the  viewpoint  of  "an  ob- 
server, associate  and  friend" — more  particularly  with 
Hoover's  later  life,  especially  with  his  great  relief  and 
food  work,  from  1914  to  1920.  But  this  does  not  mean 
that  Mr.  Hoover's  boyhood,  and  his  student  life  at 
Leland  Stanford  and  his  remarkable  rise  as  a  mining 
engineer,  organizer  and  administrator  up  to  the  out- 
break of  the  world  war  is  not  adequately  sketched.  Both 
the  lives  of  Hoover  deserve  a  place  in  every  engineer's 
library  and  a  wide  reading  by  the  youths  and  parents 
of  the  land. 


planes.  An  appendix  gives  a  long  list  of  landing  fields, 
arranged  by  states,  with  designations  of  emergency, 
municipal  and  federal.  There  is  also  a  folding  aerial 
map  of  the  United  States,  compiled  in  January,  1920, 
under  the  direction  of  the  War  Department. 


Social  Medicine  and  Community  Health 

THE  COMMUNITY  HEALTH  PROBLEM — By  Athel  Campbell 
Burnham,  M.D.,  Health  Service,  Atlantic  Division,  American 
Red  Cross;  Attending  Surgeon,  Volunteer  Hospital,  N.  Y.  C,  etc. 
New  York:  The  Macmillan  Co.     Cloth  ;  5  x  7  in.  ;  pp.  149.     $1.60. 

The  author's  attempt  to  present  "in  one  small  volume 
a  fairly  comprehensive  understanding  of  social  medicine 
in  its  relation  to  community  health"  has  been  realized. 
Attention  is  given  to  the  prevention  of  all  kinds  of 
sickness  and  to  health  improvement  in  general.  Through- 
out, health  is  considered  as  a  community  problem,  to 
be  promoted  by  all  possible  agencies,  but  always  through 
action  by  and  for  individual  communities — the  latter 
extended  to  relatively  small  health  and  social  centers. 
Arguments  for  the  socialization  of  medicine  and  for 
efforts  directed  to  the  prevention  rather  than  the  cure 
of  disease  are  ably  presented.  Workmen's  compensation, 
health  insurance,  industrial  hygiene  and  accident  pre- 
vention are  reviewed. 


Principles  of  Highway  Construction 

AMERICAN  RURAL  HIGHWAYS— By  T.  R.  Agg,  C.  E.,  Pro- 
fessor of  Highway  Engineering,  Iowa  State  College.  New  York 
and  London :  McGraw-Hill  Book  Co.,  Inc.  Cloth ;  6x9  in.  ; 
pp.  139  ;  illustrated.     $2. 

An  exposition  of  the  broad  general  principles  that 
underlie  m.odern  highway  construction,  maintenance  and 
administration  is  achieved  in  this  book.  The  author 
attempts  no  explanations  of  involved  theory  nor  for- 
mulas. He  seeks  merely  to  give  a  thorough  grounding 
in  not  only  the  essentials  of  road  construction,  but  in  its 
economic  aspects  as  well.  Separate  chapters  on  admin- 
istration— town,  county,  state  and  Federal — the  purpose 
and  utility  of  highways,  drainage,  design  and  the  vari- 
ous tjTies  of  surfacing,  give  the  volume  a  well-rounded 
appearance  and  make  it  a  good  text  for  the  agricultural 
engineer  and  a  valuable  reference  for  the  popular  reader 
who  has  no  technical  or  personal  interest  in  highway 
work. 


A  Short  Manual  on  Landing  Fields 

MUNICIPAL  LANDING  FIELDS  AND  AIR  PORTS:  With  Chap- 
ters by  the  Chief  of  the  Army  Air  Service,  the  Director  of 
Naval  Aviation,  and  Their  Officers  in  Charge  of  Landing  Field 
Operations — Compiled  and  Edited  by  George  Seay  Wheat.  New 
York  and  London :  G.  P.  Putnam's  Sons,  Cloth ;  5  x  8  in. ;  pp.  96 ; 
illustrated.     $1.7.5. 

Officers  of  the  army  and  navy  air  services,  officials 
of  the  Wright  Aeronautical  Corporation  and  others, 
have  collaborated  in  presenting  short  essays  on  the 
need  of  landing  fields,  how  to  construct  them,  hangars, 
aerial  routes,  naval  air  ports  and  airplanes  and  sea- 


British  Notes  on  Concrete  Roads 

CONCRETE  ROADS  AND  THEIR  CONSTRI'CTION ;  Descrip- 
tion of  the  Concrete  Roads  in  the  United  Kingdom,  Together 
with  a  Summary  of  the  Experience  in  this  Form  of  Construction 
Gained  in  Australia,  Canada,  New  Zealand  and  the  United 
States  of  America.  London  :  Concrete  Publications,  Ltd.  Cloth  ; 
6  X  9  in.  ;  pp.  197  ;  illustrated.     8/  net,  postpaid  S/6, 

About  half  of  this  book  is  taken  up  with  descriptions 
of  concrete  roads  in  the  United  Kingdom,  including 
the  methods  employed  in  their  construction  and  state- 
ments regarding  their  condition  at  the  time  of  writing — 
often  as  late  as  November  and  December,  1920,  Two 
short  chapters  deal  with  concrete  roads  in  (1)  New 
Zealand,  Australia,  and  Canada,  and  (2)  in  the  United 
States.  The  last-named  chapter  was  written  by  Thomas 
J.  Harris.  It  contains  less  than  five  pages  of  text 
and  is  mere  outline  of  the  rapid  spread  of  concrete 
roads  in  the  United  States.  But  in  the  chapter  on 
Mechanical  Devices  for  Making  Concrete  Roads,  there 
are  a  number  of  references  to  American  machines. 
Concluding  chapters  take  up  "Kerbing"  specifications 
and  road  accessories  made  of  concrete. 


Municipal  Review  Enlarges  Scope 

With  the  new  year  the  National  Municipal  Revieiv 
(261  Broadway,  New  York  City)  became  the  "official 
mouthpiece"  of  the  National  Conference  on  City  Plan- 
ning, with  Frank  B.  Williams  as  city  planning  editor. 
At  the  same  time  the  Review  also  became  the  "organ" 
of  the  American  Civic  Association,  which  organization 
and  the  National  Municipal  League  have  begun  a  "year's 
co-operation"  that  may  result  in  a  merger  of  the  two 
bodies. 


Publications  Received 


COLORED  WALL  PLASTER— By  Warren  E.  Emley,  Chemist: 
Charlotte  F.  Faxon,  Laboratory  Assistant,  Bureau  of  Stand- 
ards. W'ashington,  D.  C.  :  The  Bureau.  Paper :  7  x  10  yi.  : 
illustrated.  5c.  from  Superintendent  of  Documents. 
COMMERCIAL  STATISTICS — Compiled  by  The  Board  of  Engi- 
neers for  Rivers  and  Harbors — Washington,  D.  C. :  The  Board. 
Paper  ;   6   x  9   in.  ;  pp.      779. 

Buried  heretofore  in  the  massive  and  unwieldy  Chief  of  Engi- 
neers' Annual  report,  these  data  are  now  for  the  first  time  pub- 
lished separately.  They  are  most  valuable  for  reference,  giving 
as  tliey  do  the  latent  available  figures  on  the  Commerce  of  the 
ports  of  the  United  States. 

CONCRETE  HOUSES  :     How  They  Were  Built ;  Articles  Descrip- 
tive of  Various   Types   of  Concrete   Houses,   and  the   Details  of 
their  Construction,  Compiled  from  Concrete — Edited  by  Harvey 
Whipple,  Editor  of  Concrete.      Detroit,  Mich. :     Concrete-Cement 
Age  .Publishing  Co.     Cloth:  9  x   12  in.;   pp.   21.5:  illustrated. 
Enlarged  edition  of  a  book  first  published  in  1917.     Articles  de- 
scribing houses  and  groups,  and  giving  various  details. 
CONNECTICUT  DEPARTMENT  OF  HEALTH  :      Report  of  John 
T.  Black,  M.D.,  Commissioner  of  Health — Hartford,  Conn, :    The 
Department,     Paper;  6  x  9  in.  ;  pp.  42;  illustrated. 
ECONOMIC    DEVELOPMENT   OF   THE   UNITED    STATES — By 
Isaac     Lippincott,     Ph.D.,     Professor     of    Economic     Resources, 
Washington   University.      New  York  and  London :      D.  Appleton 
&  Co.     Cloth  ;  5  X  8  in.  ;  pp.  691.    .$3.50. 
EDUCATION   FOR   CITIZENSHIP:      Prepared   for  the  War  De- 
partment   by    Profs.    J.    G.    de    Roulhac    Hamilton    and    E.    W. 
Knight,     of     the    University     of    North     Carolina — Washington, 
D.  C. :      War  Dept.     Paper  ;  -6  x  9   in.  ;   pp.     30. 
An    exposition    of  a   further  developmont   of   the  work   done   by 
Aydelott  during  the  war  and  of  the  ideas  suggested  in  the  Mann 
report. 

EXCESS  PROFITS  TAX  PROCEDURE.  1921 :  Including  Federal 
Capital  Stock  (Excise)  Ta.x — By  Robert  H,  Montgomery, 
C.  P.  A.  of  Lybrand,  Ross  Brothers  and  Montgomery  :  Attorney- 
at-Law  ;  etc.  New  York  :  The  Ronald  Press  Co.  Cloth  :  6  X  9 
in. :  pp.  594.  $4  :  or  sold  with  "Federal  Income  Tax  Pro- 
cedure," 1921,  mentioned  below,  $10. 
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FACTORY    ADMINISTRATION    AND    COST    ACCOUNT^-       A. 

?rtn";!"nr='t?»H^^''=.°^'n''%-P"?'^*Pl?^  """^  Practice  of  Industrial 
Administration  and  Costing  for  Present  Dav  Requirement-!— By 
Edward  T.  Elbourne  of  Messrs.  Brindley  &  Elbourne.  Consulting 
Engineers  on  Factory  Organization  and  Costing  Systems  New 
lork  and  London:  Longmans,  Green  &  Co.  Cloth  6  x  9  in  • 
pp.   Sll :  illustrated.      $1.5. 

FEDERAL  INCOME  TAX  PROCEDURE.  1921— Bv  Robert  H 
Montgomery.  C.  P.  A.  of  Lybrand.  Ross  Brothers  and  Mont- 
gomery; Attorney-at-Law.  etc..  New  York:  The  Ronald  Pre^s 
Co.  Cloth  :  6  X  9  in.  :  pp.  1206.  $8  :  or  sold  with  "Excess  Profits 
Tax  Procedure,     mentioned  above,  $10. 

FESTIGKEITSEIGENSCHAFTEN  UND  GEFUGEBILDER  DER 
KONSTRUKTIONSMATERIALIEN— Von  Dr-lng!  C.  Bach  und 
1^  ,r»"r^'J"'  f '■°if^'^?''ir  ^"  ^'^'^  Technischen  Hochschule 
Stuttgart  Sweite,  Stark  Vermehrte  Auflage.  Berlin  Germany 
\  erlag  von  Julius  Springer.  Cloth:  8  x  11  in.-  pp  190-  illus- 
trated.     80m. 

'"^Rnnxr?  -^^'?  STOPPING  WASTE  IN  MODERN  BOILER 
ROOMS  :  A  Reference  Manual  to  Aid  the  Owner.  Manager  and 
Operator  in  Securing  and  Maintaining  Boiler  Plant  Economy. 
Second  Edition.  Revised  and  Enlarged.  Philadelphia.  Pa  ■ 
H.  S.  B.  W. -Cochrane  Corp.  Flexible;  5  x  7  in.  ■  pp  414  il- 
lustrated      SI. 

THE  FLY— By  George  VT  Simons,  Jr.,  Chief  Sanitary  Engineer, 
Florida  State  Board  of  Health.  Jacksonville.  Fla.  :  State  Board 
of  Health.     Paper  :   6  x   9  in.-;  pp.   11  ;  illustrated. 

"^^^JJ-^^H^^^^^^F^^^S^^^^^  OF  WATER  POWER  EN- 
GINEERING: Describing  Types.  Applications  and  Operation  of 
JJater  Turbines,  and  Developing  the  Fundamental  Formula  of 
\\  aters  Power  Engineering — By  Frank  F.  Fergusson,  C.E..  .\ssoc- 
M.  Inst.,  C.  E..  Assoc.  M.  Am.  Soc.  C.  E.  London.  Eng  -  Sir 
Isaac  Pitman  &  Sons,  Ltd.  Cloth;  4  x  7  in.  ;  pp.  116-  illus- 
trated.    $1. 

'^'ll^i?-'^!^?.'^  "^-^P  CONTRACTS— By  J.  Franklin  Crowell, 
S,.Pi  h^P  '■  .Preliminary  Economic  Studies  of  the  War- 
Edited  by  David  Kinley,  Professor  of  Political  Economy  Uni- 
versity of  Illinois,  Member  of  Committee  of  Research  of  the 
Endowment  (Carnegie).  Washington,  D.  C. :  Carnegie  Endow- 
ment for  International  Peace.     Paper  ;  7  x  10  in. ;  pp.  357 

HEAT  TRANSMISSION  CORKBOARD  AND  AIR  SPACES— By 
Arthur  J.  W  ood  and  E.  F.  Grundhofer.  State  College,  Pa  -  The 
Engineering  Experiment  Station  of  The  Pennsylvania  State 
CoUege.     Paper;   6  x  9  in.  ;  pp.  139;  illustrated. 

HUM-\N  ENGINEERING  :  A  Study  of  the  Management  of  Human 
Forces  in  Industry— By  Eugene  Wera,  M.E.,  E.E  Industrial 
nIef^r7^^'^'i?-.-u'-  t^S-)I-.E.  New  York  and  London:  U  Ap- 
pleton  &  Co.     Cloth  ;  a  x  8  in.  ;  pp.  378.     $3.50. 

HYDRO-ELECTRIC  SURVEY  OF  INDIA,  Vol.  II :  Report  on  the 
VJater  Power  Resources  of  India,  1919-20— By  F.  E.  Bull,  Chief 
Engineer  Hydro-Electric  Sur\ey  of  India,  and  J.  W.  Meares. 
M.InsLC.E.,  M.I.E.E..  M.Am.I.E.E.,  Electrical  Adviser,  Govern-^ 
ment  of  India.  Calcutta.  India  :  The  Survey.  Cardboard  -6x9 
in. ;  pp.  123  ;   folding  map. 

^S?9o^^P'^  ^^T.^'^'^.OF  MANITOBA:  Progress  Report. 
1918-19— By  C.  H.  Attwood,  A.M.E.I.C.,  District  Chief  Engineer. 
Prepared  under  the  Supervision  of  the  Director  of  Water  Poiser 
Ottawa.  Can.:  Dept.  of  the  Interior.  Paper;  7x10  in.  dp  92- 
folding  map.  ,  vv-  '■■ . 

^\^^r!^P^^  AND  KINETICS  OF  MACHINERY:  A  Text  Book 
>.L^S°'^^1?  V"^  Technical  Schools— By  John  A.  Dent.  M.E.. 
K-  l=o?  Professor  of  Mechanical  Engineering,  University  of 
mI!!  ?;  ^-  "^  "\L*'^"''t*^-  Harper,  M.E.,  Head  Instructor  of  Ma- 
V^J.  I'i^^i^-  ^?"  Institute.  New  York:  John  Wiley  &  Sons, 
muktr^ed    "^3.5?.'"""''"  ^  "^"'  "''•     '^'°"'  ^  «  "  »  '"'^PP-  3«3  ; 

hv'^Pr^?^!?*"'!"'"?.  ^'^^°°'  tf^tbook  based  by  the  authors  on  notes 
siihw?  ir.^i^'V  P°?''ru"^,'!  P*'*'  fo""  some  years  in  teaching  the 
tlucl«^  ••i^^V=.'^^-,?,'  Vhe  University  of  Illinois,  with  which  Is  in- 
cluded almost  without  change,"  a  paper  on  the  g)  roscope  by  Prof. 
hiv?'.,M^y'.''''*,°  "'  Illinois.  The  authors  of  the  present  book 
and  orUical  sp^dT  °"  '°°"'*'*  ^''''"''-  "=""'•  '-^^PP'^e  connectors 

*'«v«5p-T?^^JTS^^J'^^^'^  plan  BOULEVARD  AND  PARK 
SI  .STEM  I  OR  PORTLAND,  OREGON— Presented  by  The  City 
llnrrorf  •^^n'"H-'"°":  C^'-'^'-i^^  H.  Cheney,  Consultant.  Port- 
land, Ore. .  The  Commission.  Paper  ;  6  x  9  In. ;  pp.  97  ;  Illustrated. 

*'n/'?■^^'1'^..'^'^■^^■'^'^^''^?■'*— ^>'  I=><^derlck  P.  Spalding,  Professor 
\ViUv  Ji.^Sl"J'''i'^^-  V"!'''"*'^^'  Missouri.  New  York:  John 
6x9  In  nn  inJ  *'n.  ^""1°!; '  Chapman  &  Hall.  Ltd.  Cloth; 
0  X  »  in.,  pp.   404;   illustrated.     $3.50. 

■^'??,,^.'^f«/yifIC'VL  WORLD  ELECTRICAL  POCKET  BOOK. 
rVbl..,  »n,I    r,«'.'o'°"t   *"..  Electrical    Engineering    Notes.     Rules 

rn^bles  and   Data.      London.   Eng.  :    Emmott  &  Co.,  Ltd.  Cloth 
ixb  in.,  pp.   3.6;  illustrated.     2/   net. 

^'HEAr;s^tvn'V.?1,'?X9R-^F..F9R  "^"E  PROTECTION  OF  THE 
fr,^    7.     ;V    H,*-^  ^'^  O/    '^t)l  ATRIAL  WORKERS.     Washing- 
ton,    D.    C. :    Bureau    of    Standards.      Paper-    .I  x  7    In  •    dd     64 
Illustrated.     10c.  from  Superintendent  of  Documents.    '   ^^'    '    ■ 

^^^^^{J^^^J  BOARD  OF  PUBLIC  UTILITY  COMMISION- 
The  P,  r''i'"^'^i'';.'""^"'*'^  '.'"•  '°  March.  1920.  Tr.nton,  N.  J.: 
The  Hoard.     Cloth;   6x9  in.;  pp.   564. 

^^V^-n^n."^   SEWAGE  WORK.<?  A.9.SOCIATION :    Proceedings. 

19i0.     Trenton.  N.  J.  :  The  Association.     Paper  ;  5  x  8  In.     pp    44 
'"t^.'J'-^^V   STONE  AGE-ny   Harrison    E.    Howe.      New    York 

The  Century  Co.     Cloth  .  5  x  8  In. ;  pp.  289  ;  Illustrated      $3. 

ImT^  ,1.  r.r  ""•"'^'•■"  «"''  Prn-tlc.»  of  conor-te  manufacture 
''ui  1.  I     iLiyed  them  up  too  stroiigl>. 

■'•'I'li  I'.'y  5ftfI;«"^"l-?"^'^?'^'',  ''OR  AIR.  R.-^PRCTALT.Y 
..f  s  ,,1  r'/i  5-'*  .;r">.  ''^'?'""  Butklnghnm.  PhyMclst.  Uur-au 
■I  .M.ii.d.-irds.     W.-ishingtfin,  I).  C  •     The  Hurr-iu    I'aii<r     7   i   10 

^it^"^'  '^-  '""""■'"'•'  '^'^-  'rem  Superintendent  of  Documents. 
S?S2'\.*''^'^''"^v  ""^""VAY  COMMTSSION  Report  1918-20 
Irat^:  '^"'  ■     ^^"^  Comml«.lon.     Paper  .  6  x  9  In. .  pp   425*  lllu.- 


PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES- 
W^sh^^T^e  T.L^^I^'^  of  Seventh  Annual  Convention  Seattle: 
"  ash. .  The  Association.     Paper  ;  6  x  9  in  -  pp    143 

^^4^m\^MFNT^AN^°T?W-'rl?J,*^?^„ON  '  CONSTITUTIONAL 
bly  Harrishnr"^  P=?^\J.?'0?;  '  ^^P°'''  ^°  ^^e  General  Assem- 
PP    413  Commission.       Paper;     6x9     in.; 

to'^'tilit1e«"^so?r=,°i''wf,^  changes  in  the  state  constitution,  relating 
ments  eft-:-  zonfne-  tv?  f '  t'^ation.  c  ty  debt  limits,  benefit  assess- 
other^ 'c,,^},?  zoning,  excess  condemnation,  municipal  home  rule  and 
conltitut^n  '^Tlfe^'^.n^^™-  "^^"odied  in  a  draft  of  a  proposed  new 
^olJ.-^i  L  ^'i.  ~"^  commission  recommends  a  referendum  vote  to 
decide  whether  a  constitutional  convention  be  called  a^eferenc? 
Uon*?\nd"'fl'nailv-'/r°J'''''"^^  '^""-  °'  ''"^  ProposeFnew  consti^S! 
convenUon  mty'name''"'""'*""   ''°'^  °"  whatever  document  the 

^^T^F\*^^'^^0^  OF  SEWAGE  AND  WATER  •  Investigations  at 
R^^.-Jr/'T^'''?"*'^  Experiment  Station,  1919— Ev  H  W  Cllrk 
StXe^ofpanrenV^of^HeSltt^^^r?'  .^-^P^'  "^  ^^e  MaslachSeUs 
Paper;   6x9  Tn"pp    22?  Boston,   Mass.:   The   Department. 

'^  m??^  °,?iS?r^^,^^^TERIALS  ALONG  THE  ST  LAWRENCE 
N^  OOT^'lO^E^vS^fr^^''^  BOUNDARY  LINE  TO  cIrdI^ 
ortin°^^l^^e'^fi^::l'tfs-  i?l'u's^Ta%g""•^  Department 

■^BuiufiN^s'^^g^    9^    T™    Rochester'  bureau    of 

mKt^d    to°he    Va^/o";    The^rnS,^"^'''-'"*"'  H  P"*""^  Safety  Sub- 

l^lrSy^n^:^  r^lf  irlpir-^^-"  «-  - 

^lMi?^|I°lS?^e^f^«ar^S: 

futfrk^t1.-d.^"^-^^-    ^-^^   A^u&^oV.^  Wer  ;^\  /^    T'S^: 

car^rl7e"sl?te?n"i  n'S'^e^!>I?^Id°in^'T?S-^o*c  ^'°-''^'^'  -"^^^  --'- 
discharge    into    a    soak"mt    fo     remnvl       S°"'?'"'"^^"*  '=""^  ^'^^ 

&af°£oi^IVlj:iliS'^<S^s£^i;?"    -^^V^ 

"■"of^^I^^^o'^^^tife  TX'sEiJ''oVhL  <?P^I-^"SSION :  Synopsis 
from  the  South  Sa-^katchewin  rk.B'V^'^"^^  '^  Supply  of  Water 
Purposes  in  the  Moo?e  Jaw  Re^lL  °';-,P?'^^^"'=  *"''  Industrial 
The   commission.     Papir  f^xf  TnTp^'Is^-'^Uuftrll^l'    ^^^"^^  ^ 

^°S'^1^???0^-L^^gh^i-^1^A^„  %i%r^^-°0-  CON- 
Pine  Association.     Cloth;  4  X  7  iJ^     PP    llt"''$l^''- '     S"""'^-"" 

inf'^^^affon  'o"n''"s?iler'pilTnr  l'ilTice°rr„'°"^^' '^''''"' "'">""  '"-d"- 
and  additional  standlrd  handbook'data  '•  "°^'^  ''°°'  "•"«^^' 
'''lN%OTl^'^,^G^e?r°g^'K^'^;«f^,,A^D    ORDINARY    RAIL 

Paper;  6x9  in. ;  ppf^iT.^lfu'straTed      '°"'*    ""''''■    """^    A"'""'' 
"^"fea^^ln^ine^s  a°n^  TrbTn'e'^iro^o'j:?^    ENGINES:     Including 

J^rpreis^:?r^i'^rSs-'J?19i%  f^^^^^^^ 

Longm^ans.  Gree^  &  iT-^Clo^^^Tx  9  ^„!T  pl°t9  2??lluXrd: 
suJp^tm''e'•^t^■'f''^'„7in:^1,.^A•?:rJi"n.'lV  1^9^?'"p^''i'j^o"   ^''--»"- 

.Sn  AVe.'-p^aTerr7-x''lO^-.n.^^pl^°8'"N\luI{;'at1S."'°^-  '"  "«"»'■ 

tra1n"n^'!,t::mr,?ts"g"e!?;^'a'u°'  ln'pJa;°tif:'-"^J?^l  T'lr'^V'  <','^'"-""« 
method  and  the  space-  ntrval  m,  thn  i  V^  n  '•'•  V.V  '""^-Interval 
of  safety  and  op?rltlng  emcten^y."'"^-,!,"!;' fcuow  -d  bv"l?^fSUlon 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
worth-while  letters  pertinent  to  the  interests  of 
engineers  and  contractors.  In  order  that  this 
■may  be  possible  contributors  are  asked  to  con- 
dense their  letters  to  the  shortest  space  con- 
sistent with  a  clear  presentation  of  their  ideas. 


Comments  on  the  Belgian  Specification 
for  Structural  Steelwork 

Sir— Some  comments  regarding  the  Belgian  standard 
specification  for  structural  steelwork,  an  abstract  of  which 
was  given  in  vour  issue  of  Jan.  13,  p.  71,  may  not  be 
amiss.  It  is  evident  that  the  specification  was  prepared 
with  care,  and  as  representing  the  resultant  opinion  ot  a 
national  association  it  commands  attention. 

Assuming  a  "standard"  pressure  for  wind  loads  and  using 
coefficients  of  that  pressure  for  various  heights  and  condi- 
tions has  much  to  commend  it,  though  objections  can  easily 
be  raised.  The  standard  pressure  of  20  lb.  per  sq.ft.  agrees 
with  the  Chica2:o  Building  Code,  though  many  codes  require 
more.  The  41  lb.  to  62  lb.  for  buildings  outside  of  Belgium 
seems  high,  but  probably  the  compilers  had  sugar  mills 
mainly  in  mind,  and  these  are  often  in  localities  subject  to 
terrific  winds.  The  Honolulu  Iron  Works  Co.,  of  New  York 
City,  which  has  had  a  large  and  varied  experience  in  the 
building  of  sugar  mills,  usually  designs  for  a  horizontal 
wind  pressure  of  40  lb.  per  sq  ft.,  assumed  as  the  resultant 
of  a  velocity  of  100  miles  per  hour.  E.  W.  Walker,  then- 
engineer,  advises  that  a  sugar  mill  recently  erected  by  them 
in  Formosa  was  designed  for  a  velocity  of  125  miles  per 
hour. 

The  normal  pressure  on  roofs  and  inclined  surfaces 
obtained  from  the  Belgian  formula  is  much  less  than  that 
from  the  Duchemin  formula,  being  only  one-half  as  much  for 
the  common  slope  of  6  in.  to  1  ft.  The  teachings  of  the 
school  of  Stanton  and  other  English  writers,  as  well  as  of 
some  American  professors,  are  seen  in  the  requirement 
that  for  monitors  and  roofs  resting  on  walls  an  uplift  of 
0.7  times  the  standard  pressure  shall  be  assumed.  Unfor- 
tunately the  loads  on  the  sides  of  buildings  are  not  clearly 
specified.  Reduction  of  wind  pressure  when  truss  and  col- 
umn are  treated  as  a  rigid  frame  is  an  interesting  point, 
not  found  in  American  specifications.  The  allowable  20  per 
cent  reduction  for  the  wind  loads  alone  in  combination  with 
snow  and  moving  loads  is  in  contrast  with  American  prac- 
tice, where  usually  wind  stresses  are  neglected  unless  they 
exceed  50  per  cent  of  the  live  and  dead  load  stresses. 

As  the  reduction  for  floor  loading  on  columns  is  stated  to 
be  taken  from  American  practice  it  is  inferred  that  the  90 
per  cent  of  full  value  is  intended  for  the  uppermost  floor, 
the  85  per  cent  for  the  floor  next  below  and  decreasing  per- 
centages for  floors  below  until  50  per  cent  is  reached.     This 
is  a  common  American  practice,  though  the  Boston  code  of 
1919  allows  the  same  percentage  of  reduction  for  all  floors 
above   the   section  of  column  considered.     Here  again   the 
Belgian  specification  does  not  state  clearly  what  is  intended. 
The  assumption  of  a  standard  unit  working  stress,  using 
coefficients  therewith  for  determining  the  tension,  bending 
and  compression  streses,  similar  to  the  method  of  assuming 
a     standard    wind    load,    has    both     advantages    and    dis- 
advantages which  need  not  be  discussed  here.     The  figure  of 
17,000  lb.  per  sq.in.  is  in  general  commendable;  it  could  also 
have    been    applied    to    crane    girders    and    crane    columns, 
instead  of  14,200,  by  adding  20  per  cent  impact  to  crane 
stresses.     Rivet  bearing  21  times  the  shear  is  rather  high, 
unless  the  bearing  is  enclosed.     Tension  on  bolts  and  rivets 
at  the  stress  fixed  for  shear  is  certainly  too  high,  and  it  is 
not  easy  to   see   any   reason   for  figuring  bolt   tension   on 
gross  section — curiously  enough,  anchor  bolts  are  figured  for 
section  at  root  of  the  thread. 

The  distinction  made  between  compression  members  of 
solid  web-section  and  open  web-section  is  practically 
ignored  in  all  but  a  very  few  American  specifications  by  the 


requirement  that  the  segments  of  latticed  columns  shall 
have  as  great  an  Ur  for  the  portions  between  panel  points 
as  for  the  whole  column.  The  time  may  be  near  when  a 
smaller  l/r  for  the  segments  will  be  required  than  for  the 
column  as  a  whole.  If  so,  a  clause  embodying  the  principle 
of  that  of  the  Belgian  specification  will  be  pertinent.  In 
general,  column  stresses  according  to  the  specification,  are 
not  far  from  those  of  the  formula  16,000  -  70  l/r,  for 
column  lengths  of  60  to  lOOc,  but  are  lower  for  both  longer 
and  shorter  columns. 

The  formula  for  column  shears  gives  values  that  are 
decidedly  small  for  short  columns.  For  latticed  columns  with 
l/r  (in  a  plane  parallel  to  the  lattice  bars)  of  the  same 
value  both  for  the  column  as  a  whole  and  the  segments 
between  connecting  rivets  of  lattice  bars,  the  column  .shears 
are:    When  l/r  =   20,  0.5  of  1  per  cent;  l/r  -  40,  1.1  per 


cent;  l/r  =  80,  3  per  cent;  l/r  —  100,  U  per  cent  of  the 
axial  load  on  the  respective  columns.  A  common  require- 
ment in  American  specifications  is  that  column  shears  be 
assumed  at  2  per  cent  of  the  axial  load;  the  A.  R.  E.  A. 
specifications  of  1920  require  2h  per  cent. 

The  formula  for  the  compression  flanges  of  lattice  girders 
to  resist  side  buckling  is  quite  complex.  An  effort  is  made 
to  take  advantage  of  the  lower  flange  of  a  girder  to  help  the 
top  flange,  a  proceeding  of  doubtful  value.  The  sentence, 
"Plate  girders  without  lateral  bracing  are  to  be  designed 
in  such  a  way  that  lateral  buckling  of  the  compression 
flange  cannot  occur"  leaves  too  much  to  the  designer.  A 
more  serviceable  provision  is  found  in  American  specifica- 
tions: that  where  the  unsupported  length  of  the  compression 
flange  exceeds  10  times  its  width,  the  compression  shall  not 
exceed  that  obtained  by  a  given  formula,  for  example,  19,000 
-  250  I'b. 

The  requirements  regarding  single  angle  members  in  both 
tension  and  compression  at  flrst  reading  seem  needlessly 
severa,  especially  where  the  end  connections  contain  but 
one  rivet.  Owing  to  difficulties  in  frabrication  and  erection, 
connections  with  single  rivets  are  seldom,  if  ever,  used  in 
American  building  work.  For  two-rivet  connections  the 
minimum  size  of  angle  that  can  be  used  is  usually  in  excess 
for  the  small  stresses  obtained.  Thus,  much  of  the  seeming 
severity  disappears   in   actual  practice. 

It  will  be  seen  from  the  foregoing  that  there  are  many 
points  of  similarity  as  well  as  of  dissimilarity  between  th^ 
Belgian  specification  and  American  practice.  These  points 
are  worthy  of  consideration  when  it  comes  to  writing  a 
specification  that  can  bo  truly  called  American, 

R.  Fleming, 
New  York  City,  Feb.  3.  American  Bridge  Co. 


More  About  Air  Valves  on  Conduits 

Sir — I  want  to  take  a  good  hard  friendly  wallop  at  the 
article  in  Engineering  Neivn-Record,  Jan.  13,  p.  76,  without 
casting  any  reflection  on  the  author,  H.  L.  Thackwell,  who 
is  evidently  entitled  to  credit  for  being  thoughtfully  inter- 
ested in  his  work  and  for  a  very  laudable  desire  to  assi.=;t 
in  the  improvement  of  existing  engineering  formulas. 

The  discharge  through  an  8-in.  valve  under  a  head  that 
(from  the  description  of  the  apparatus  proposed)  cannot 
be  greater  than  15  ft.,  will  be  relatively  so  small  that  the 
conditions  in  the  vertical  15-ft.  length  of  3-ft.  pipe  will  not 
at  all  approach  the  ordinary  conditions  for  which  a  3-ft. 
pipe  must  be  designed,  and  there  could  certainly  not  be  a 
satisfactory  test  of  a  6-in.  air  valve. 

A  6-in.  air  valve  would  probably  be  safe  equipment  for  a 
60-in.  pipe  under  fairly  severe  service.  Our  test  would 
roughly  reproduce  the  following  service  conditions:  A  dis- 
turbance in  a  pipe  line  which  would  cause  a  displacement,  or 
a  necessity  for  air  supply  equivalent  to  approximately  9 
sec.-ft.,  which  means  a  velocity  of  a  little  more  than  1  ft- 
per  second  in  a  3-ft.  pipe  and  a  little  less  than  0.5  ft.  per 
second  in  a  5-ft.  pipe.     Not  a  very  satisfactory  test. 

The  principle  of  the  proposed  apparatus  appears  to  be 
all  right,  and  it  might  do  the  work  if  made  very  large  and 
costly,  but  the  results  would  be  of  little  value.  Reliable 
empirical  formulas  are  not  made  that  way.  They  are  based 
on  years  of  actual  successes  and  actual  failures.  It  is  not 
generally  possible  to  predict  emergency  conditions  with  such 
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accuracy    that   they    can    be    dependably    produced    in    the 
testing  laboratory. 

An  air  valve  is  a  comparatively  inexpensive  fitting  which 
protects  in  some  cases  thousands  of  dollars'  worth  of  prop- 
erty. As  such  its  size  and  cost  are  not  properly  susceptible 
of  reduction  to  a  minimum.  Use  first-class  air  valves  and 
be  liberal  with  them  the  same  as  you  would  be  liberal  with 
fire  hose  in  a  frame  building. 

In  time  there  will  no  doubt  be  a  better  formula  to  aid 
the  designer  in  choosing  air  valves;  but  this  equipment  must 
always  be  regarded  as  a  protective  device,  not  to  be  tam- 
pered with.  As  Mr.  Hazen  states  in  his  letter  in  Engineer- 
ing News-Record,  Jan.  20,  1921,  p.  134,  the  old  rule  is  not 
so  bad,  and  is  safe  enough  if  used  with  judgment  in  cases 
where  extreme  service  may  be  expected. 

Seattle,  Wash,  Feb.  2.  Charles  P.  Dunn. 

[Proof  of  the  foregoing  letter  was  sent  to  Mr.  Thackwell. 
His  reply  follows. — Editor.] 

Sir — I  would  infer  from  Charles  P.  Dunn's  criticism 
(above)  of  my  article  on  "Air  Valves  for  Pipe  Lines"  that 
he  has  not  thoroughly  understood  the  purport  of  the  sug- 
gested apparatus.  My  intention  was  to  outline  a  form  of 
equipment  suitable  for  college  thesis  work.  Realizing  that 
funds  for  such  work  are  not  as  readily  obtainable  by  stu- 
dents as  by  professional  research  workers,  I  allowed  econ- 
omy to  dictate  the  details  of  the  equipment. 

Since  the  largest  quick-opening  gate  valve  in  my  catalog 
was  8  in.  I  used  that  in  the  illustration.  A  balanced  needle- 
valve,  of  larger  size,  would  of  course  give  a  wider  range  of 
discharges,  but  would  be  very  much  more  expensive. 

At  the  time  I  made  the  drawing  I  had  in  mind  a  range 
in  size  from  20  to  36-in.  pipe.  This  would  give  a  theoretical 
velocity  range  from  4.95  to  1.53  ft.  per  second.  A  formula 
based  on  such  sizes  could  no  doubt  be  used  with  safety  on 
larger  pipes. 

Mr.  Dunn  does  not  seem  to  grasp  the  fact  that  a  6-in. 
cluster  valve  is  a  very  different  article  from  a  6-in.  single 
valve.  These  cluster  valves  are  so  arranged  that  the  size 
or  opening  can  be  made  to  equal  that  of  a  2  in.  single 
valve,  and  as  I  tried  to  illustrate  it,  the  valves  would  be 
blocked  up,  and  only  the  size  desired  would  be  used  on  any 
single  experiment. 

Mr.  Dunn's  statement,  "reliable  empirical  formulas  are 
not  made  that  way;  they  are  based  on  years  of  actual  suc- 
cesses and  actual  failures,"  is  certainly  a  radical  departure 
of  opinion  from  that  held  by  many  able  experimenters,  who 
have  given  us  the  vast  numbers  of  formulas,  which  have 
been  based  upon  experiment  and  plotted  data.  The  real 
tools  of  the  engineer  today  are  fundamental  laws,  all  of 
which  have  been  arrived  at  by  observation,  and  that  gen- 
erally in  the  testing  laboratory. 

I  recently  designed  a  33-in.  pipe  line,  in  which  the  cost 
of  air-valves  alone  exceeded  $20,000,  which  is  not  an  in- 
considerable item  to  the  man  who  has  to  pay  the  bill. 

In  my  own  experience  I  have  found  rule  of  thumb  methods 
very  costly,  which  confirms  my  views  that  more  reliance 
should  be  placed  on  experimental  data. 

Denver,  Col.,  Feb.  19.  H.  L.  Thackwell. 

Hydraulic  Engineer. 

Defect.s  of  Long  Beach  Dome  Design 

Sir — Referring  to  the  article  in  your  issue  of  Feb.  17, 
p.  294,  describing  the  failure  of  a  concrete  dome  at  Long 
Beach,  Cal.,  it  seems  incredible  that  a  design  so  faulty 
should  have  passed  along  the  entire  line  from  the  designer 
to  the  structural-steel  detailer  and  contractor  without 
someone's  rising  up  and  proclaiming  that  he  at  least  woulo 
assume  no  responsibility  for  the  results.  As  it  is,  it  ap- 
pears that  the  whole  line  must  share  the  responsibility. 

The  article  does  not  specifically  call  attention  to  the 
worst  points  in  this  design.  The  fact  that  this  construction 
was  designed  for  dead  load  only  is  by  no  means  the  worst 
point.  If  there  were  no  other  bad  points,  it  would  undoubt- 
edly be  still  standing,  since  the  evidence  does  not  show  that 
there  was  any  live  load  of  any  character.  If  the  sketch 
in  your  article  is  an  exact  representation  of  the  shop 
drawing,  the  very  worst  point  is  the  joint  between  the 
10-in.  and  the  12-in.  channels  of  the  top  chord  of  trusses  C 


and  D.  This  joint  could  not  withstand  the  top-chord  stress 
unless  there  was  a  definite  brace  directly  at  this  point. 
Without  this  brace,  it  would  buckle  even  if  the  two  adja- 
cent panel  points  were  braced.  If  the  channels  are  not 
faced,  the  gusset  plate  for  a  depth  of  12  in.,  which  is  all 
that  can  be  counted,  would  be  under  a  stress  of  32,000  lb. 
per  sq.in.  due  to  dead  load  only. 

The  next  worse  point  is  the  use  of  channels  for  the  top 
chord  which  are  very  deficient  in  lateral  strength,  and  would 
buckle  under  the  dead-load  stress,  considering  the  length 
between  trusses  D  and  the  15-in.  beams.  The  next  worse 
point  is  considering  that  the  15-in.  beams  and  trusses  D 
constitute  bracing  of  any  character  at  all.  They  certainly 
do  not.  The  anchorage  of  beams  is  not  sufficient  to  resist 
lateral  pull  of  any  amount.  Even  if  the  beams  are  capable 
of  resisting  lateral  pull,  their  connection  to  trusses  C  and 
D  is  at  the  wrong  point.  It  is  also  quite  certain  that  a 
square  placed  diagonally  into  another  square  does  not  con- 
stitute bracing  of  any  character. 

The  next  worse  point  is  the  connection  of  trusses  C  and 
D  to  the  columns.  As  far  as  the  detail  shows,  the  connec- 
tion consists  of  six  :^-in.  bolts  or  rivets  through  the  bottom 
flange  of  two  9-in.  channels.  The  resistance  at  right  angles 
to  the  truss  would  be  about  40,000  in. -lb.  Assuming  a 
height  of  column  of  35  ft.  and  allowing  for  an  anchorage  at 
the  bottom  equal  in  strength  to  the  top  connection,  the  con- 
nection would  break  under  a  lateral  force  of  1  lb.  per  sq.ft. 
on  a  vertical  surface  from  the  bottom  of  the  truss  to  the 
lave  of  the  dome.  Structural  steel  columns  should  have 
been  used  and  carried  to  the  top  chord  of  the  truss.  To 
provide  additional  stiffness  in  the  columns,  they  could  have 
been  encased  in  concrete. 

Some  years  ago,  in  i-elation  to  a  certain  university  build- 
ing, I  was  asked  why  the  university  did  not  have  the  en- 
gineering students  design  the  structural  part  of  the  build- 
ing. My  reply  was  that  although  the  students  could  prob- 
ably work  out  the  stresses,  they  were  not  acquainted  with 
the  various  pitfalls  which  lie  between  the  stress  sheet  and 
the  completed  building.  If  the  design  described  in  your 
article  is  the  result  of  employing  experienced  engineers,  it 
is  about  time  to  try  the  university  students. 

Detroit.  Feb.  24.  J.  T.   N.  Hoyt, 

Chief  Structural  Engineer  for  Albert  Kahn,  Architect. 


Concrete  Dome  in  Long  Beach  Failure 
Was  Overstressed 

Sir — In  connection  with  the  article  by  Edward  R.  Bowen 
in  Engineering  News-Record  of  Feb.  17,  p.  294,  on  the  fail- 
ure of  the  steel  truss  supports  of  the  dome  of  the  Long 
Beach  Christian  Church,  no  mention  has  been  made  of  tl.tf 
extremely  weak  and  inadequate  design  of  the  concrete 
dome. 

We  had  occasion,  after  the  failure,  to  make  an  investiga- 
tion of  the  concrete  and  steel  design  for  the  Industrial 
Accident  Commission  of  California.  The  critical  stresses 
in  the  dome  were  found  at  the  spring  line,  located  90  in. 
above  its  base.  At  this  point  there  is  a  bending  moment 
due  to  the  line  of  pressure  being  eccentric  to  the  center 
line  of  the  arch  ribs  by  10  in.,  a  moment  due  to  the  hori- 
zontal thrust,  and  an  axial  load  due  to  the  weight.  These 
combined  produce  a  stress  in  the  extreme  fibers  on  the 
compression  side  of  the  ribs  in  excess  of  2.000  lb.  per  sq.in. 
under  dead  load  only. 

It  is  possible  that  the  initial  cause  of  the  failure  was  the 
buckling  of  the  arch  ribs  at  the  spring  lino  due  to  the 
thrust.  The  impact  on  the  trusses  of  the  falling  mass  of 
the  dome,  weighing  approximately  200  tons,  might  have 
increased  the  highly  strained  condition  of  the  top  chords  of 
the  trusses  C  and  D  and  caused  them  to  buckle.  It  was  re- 
ported that  the  artificial  stone  covering  of  the  dome  was 
being  laid  at  the  time  of  failure. 

Had  more  details  of  the  dome  been  published  with  the 
article  the  weakness  at  the  spring  line  would  have  been 
apparent.  Frank  A.  .Johnson, 

San  Francisco,  Feb.  23.  Harry  W.  Bolin, 

Aast.  Engineers  with  H.  J.  Brunnier.  Consulting  Structural 
Engineer. 
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Antioch  Plan  Omits  Public  Service  Training 

Sir — Admirable  as  is  the  "Antioch  Plan"  outlined  by 
President  Arthur  E.  Morgan  in  Engineering  Neivs-Record, 
Jan.  20,  1921,  p.  108,  it  is  remarkable  that  the  author 
makes  no  specific  mention  of  training  for  administrative 
public  service.  While  the  idea  of  training  to  carry  ultimate 
responsibility  is  stated  and  re-stated,  it  vk^ould  appear  from 
the  author's  illustrations  and  from  the  outline  of  the  pro- 
posed practical  work,  that  it  is  the  industrial  field  that  the 
college  will  primarily  serve. 

The  shop  atmosphere  appears  to  pervade  President  Mor- 
gan's article;  indeed,  he  finds  it  desirable  to  liken  an  edu- 
cational institution  to  a  factory.  He  considers  the  technic 
of  administration  which  is  to  be  transmitted  to  Antioch 
students  as  including  the  "ability  and  habit  of  analysis  of 
a  job  into  factors  that  count  for  its  success,  such  as  cost 
analysis,  plant  operation,  financial  management,  personnel 
organization,  buying,  salesmanship,  development  of  morale, 
production  methods,  and  analysis  of  supply  and  demand." 
As  work  at  Antioch  will  center  around  training  for  pro- 
prietorship and  administration,  "it  is  planned  to  build  a 
factory  building  on  the  campus  and  to  locate  there  a  number 
of  small  industries."  The  administrator,  of  which  the 
author  speaks,  "sees  all  phases  of  industry."  These  and 
many  other  references  to  the  industrial  field  give  the  reader 
the  impression  that  Antioch  is  to  be  primarily  a  "vestibule 
school"  to  the  manufacturing  and  commercial  field. 

Since  so  much  that  is  commendable  is  planned  for  the 
revivified  institution,  it  is  to  be  regretted  that  the  author 
did  not  give  some  special  indication  that  Antioch  proposes 
to  train  men  whom  the  United  States,  as  well  as  Canada, 
needs  most  of  all — those  who  can  direct  with  skill,  efficiency 
and  devotion  the  countless  enterprises  of  the  people.  For- 
tunes are  not  to  be  made  in  such  work,  but  the  present 
writer  believes  it  to  be  the  duty  of  educational  institutions 
offering  technical  courses  to  point  out  the  magnificent  oppor- 
tunities in  the  public  service  and  to  prepare  young  men 
to  undertake  the  administration  of  works  departments,  or 
indeed  of  all  departments  of  tovsms  and  cities;  the  bureaus, 
services  and  departments  of  governments;  the  work  of  pub- 
lic service  commissions,  and  of  such  institutions  as  Antioch 
itself.  C.  R.  Young, 

Associate  Professor  of  Structural 
Engineering,  University  of  Toronto,  Toronto,  Canada. 

Toronto,  Canada,  Feb.  14. 


Sir — I  find  little  to  take  issue  with  in  the  foregoing  letter 
by  C.  R.  Young.  The  article  in  question  was  reduced  from 
a  considerably  longer  manuscript  and  suffered  in  the  reduc- 
tion by  the  elimination  of  emphasis  upon  the  development 
of  social  and  moral  purposes.  The  fact  is,  ihe  writer's  in- 
terest in  Antioch  would  be  considerably  less  did  he  not  see 
there  an  opportunity  for  helping  young  people  to  define 
their  social,  economic  and  moral  purposes,  and  to  put  them 
in  the  position  of  economic  independence,  where  practical 
expression  of  those  purposes  will  be  economically  feasible. 

The  one  point  which  should  be  made  clear  is  that  Antioch 
is  in  no  sense  to  be  simply  a  vestibule  school  to  the  manu- 
facturing and  commercial  field.  Technical  and  professional 
education  has  suffered  from  the  limited  attention  it  has 
given  to  general  cultural  education.  No  young  person  will 
be  able  to  graduate  from  one  of  the  vocational  courses  at 
Antioch  unless,  in  addition  to  his  vocational  training,  he 
has  secured  the  fundamentals  of  a  liberal  education  which 
enables  him  to  have  an  intelligent  view  of  his  place  in  society 
and  his  inheritance  of  wisdom  and  culture  from  the  past. 

As  to  undertaking  a  course  for  the  preparation  of  young 
men  and  women  in  public  service,  the  combination  of  a  lib- 
eral education  and  of  a  general  vocational  course  aimed  to 
develop  administrative  capacity  will  be  no  mean  prepara- 
tion for  public  service.  As  to  training  for  specific  public 
duties,  the  absence  of  such  courses  is  simply  due  to  the  fact 
that  Antioch  cannot  cover  the  whole  field.  The  attendance 
will  be  limited  to  not  more  than  600  students,  and  the  best 
work  can  be  done  by  limiting  courses  to  a  few  that  can  be 
adequately  covered. 

Antioch  will  have  performed  its  greatest  service  if  it  is 


a  successful  demonstration  of  a  general  principle  of  educa- 
tional method.  With  the  success  of  Antioch  the  way  will 
be  opened  for, many  other  small  colleges  to  undertake  work 
in  a  specific  field,  instead  of  dissipating  their  energies  by 
covering  many  fields  in  a  superficial  manner.  The  way  to 
success  for  the  small  American  college  is  through  diversity, 
and  it  would  seem  entirely  feasible  for  some  institution  to 
take  as  its  peculiar  work  preparation  for  social  and  public 
service  of  specific  kinds. 

Seldom  a  day  passes  without  a  suggestion  reaching  me 
concerning  some  course  in  study  which  is  "so  fundamentally 
necessary  to  social  welfare  that  it  ought  by  all  means  to 
be  included  in  the  Antioch  program." 

Yellow  Springs,  Ohio,  Arthur  E.  Morgan, 

March  2.  President  Antioch  College. 


Sir — The  thought  that  comes  to  me  in  reading  Mr.  Mor- 
rison's article  on  "The  Antioch  Plan;  What  to  Teach"  {En- 
gineering News-Record,  Feb.  24,  p.  349)  is  that  if  his  advice 
is  good  for  the  engineering  schools  it  should  be  equally 
valuable  to  the  other  professional  schools.  I  therefore  sug- 
gest to  the  medical  schools  that  they  teach  their  students 
of  the  organization  and  duties  of  the  public  health  service; 
of  the  organization,  operation  and  financing  of  hospitals; 
cost  accounting  and  bookkeeping;  how  to  be  pleasant  and 
courteous  to  patients;  how^fe©  vote  on  election  day;  deport- 
ment at  dinner  parties;  and  a  little  about  a  few  diseases, 
such  as  bad  colds  and  stomach  ache;  and  a  little  more  about 
surgery,  enough,  say,  to  tie  up  a  sore  toe.  After  this,  fur- 
nish them  with  a  complete  bibliography  of  medical  and 
surgical  books,  and,  as  I  understand  the  plan,  everything 
should  go  along  happily. 

Under  this  plan,  it  seems  that  we  will  train  our  men  to 
be  executives,  financiers  and  captains  of  industry;  and  will 
be  relieved  of  the  necessity  of  training  them  to  become  en- 
gineers. Then,  too,  it  would  do  away  with  so  many  irksome 
courses,  such,  for  example,  as  calculus  and  mechanics.  All 
that  the  graduate  would  have  to  do  would  be  to  look  up 
his  problems  in  the  handbooks.  It  would  surely  enormously 
simplify  the  present  program,  and  I  vote  for  it  wth  three 
rousing  cheers.  Also,  my  students  tell  me  that  they  are 
heartily  in  favor  of  Mr.  Morrison's  suggestions;  particu- 
larly those  of  them  who  are  now  wrestling  with  moment  of 
inertia.  They  assure  me  that  they  see  no  earthly  reason 
for  multiplying  dm's  by  r^'s;  and  that  they  would  be  much 
obliged  if  I  would  "junk"  the  stuff  and  give  them  a  course 
in  table  manners.     The  ayes  have  it,  Mr.  Editor. 

L.  S.  Le  Tellier, 

Charleston,  S.C.,      Professor  Civil  Engineering,  The  Mili- 
Mareh  2.  tary  College  of  South  Carolina. 


"Let  Engineers  Be  Heard" 

American  engineers  to  the  number  of  many  thousands, 
under  the  leadership  of  Mr.  Hoover  and  others,  are  taking 
concerted  action  to  impress  upon  the  government  and  the 
people  of  America  the  fact  that  it  is  high  time  that  the 
counsel  of  engineers  was  taken  as  well  as  the  advice  of 
politicians  in  technical  affairs.  The  war,  it  has  been  said 
and  seen,  was  an  engineers'  war;  but  at  all  times  and  in 
all  places  partisan  political  affiliation  was  allowed  to  inter- 
fere with  its  most  effective  prosecution.  Politics,  nominally 
adjourned,  was  given  right  of  way  over  disinterested  policy. 
Our  major  public  utilities,  in  making  large  tracts  of  desert 
land  arable,  in  developing  projects  of  canalization  and 
inland  waterways,  in  utilizing  water-power  for  hydro- 
electric developments,  in  the  proper  and  equitable  exploita- 
tion of  Alaska  and  in  many  other  connections,  demand  the 
best  brains  of  experts,  not  the  casual  attention  of  politicians 
with  axes  to  grind,  fences  to  liiend  and  feudal  armies  of 
heelers  to  maintain.  In  the  service  of  the  country  already 
are  many  excellent  engineers  who  have  admirably  per- 
formed. They  are  entitled  to  the  guidance  of  those  who  are 
familiar  with  the  problems  they  are  facing.  They  must  not 
be  victimized  and  their  work  must  not  be  nullified  by  the 
ignorance  and  incompetence  of  directors  whose  personal 
power  and  private  gain  come  before  the  nation's  good. — 
Philadelphia  Public  Ledger. 


March  17,  1921 
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Hot- Water  Tank  Makes  Grout  Machine 
for  Repairing  Chilean  Dam 

By  Donald  G.  Coombs 

Civil  Engineei',   Seattle,  Wash. 

DURING  the  winter  of  1919  severe  floods  carried 
away  a  considerable  portion  of  the  downstream 
apron  of  a  concrete  diversion  dam  across  the  Rio 
Cachapoal  at  Chacayes,  Chile.  This  dam  was  at  the 
intake  of  an  8-mile  power  canal  furnishing  water  for 
the  Coya  generating  station  of  one  of  the  large 
American  mining  and  smelting  companies  in  Chile.  At 
low  water  several  months  later  this  api'on  was  rebuilt 
and  extended  and  as  a  precaution  against  any  possible 
flow  of  water  under  the  dam  and  apron  it  was  decided 
to  grout  the  gravel  foundation  on  which  it  was  built. 


,Olol  boiler  manhole 


\ 


TWO    VIKWS    OF   RA.N'GK   BOILER    RK-FITTRD    .\S 
GROl'TIXG  MACHINP: 

With  this  in  mind  2-in.  pipes  had  been  embedded  in 
the  apron  the  entire  length  of  the  dam,  extending  well 
into  the  gravel  foundation. 

With  a  portable  gasoline-driven  air  compressor  the 
only  available  equipment,  the  general  foreman  in  charge 
evolved  the  idea  embodied  in  the  accompanying  sketch. 
As  can  be  seen  it  is  simply  an  ordinary  hot  water  tank, 
or  range  boiler,  of  approximately  50-gal.  capacity.  For 
charging  the  machine  an  air-tight  door  was  made  of 
an  old  boiler  man-hole  clamp.  The  grout  was  mixed  in 
a  small  steam  driven  mixer  after  the  sand  had  been 
carefully  screened,  but  to  insure  an  absolutely  clean 
grout  it  was  further  screened,  after  mixing  at  the  grout 
machine. 

To  prevent  any  po.ssible  clogging  of  the  discharge 
pipe  when  the  rather  thick  grout  was  used  at  the 
beginning  of  a  hole,  the  air  by-pass  was  in.stalled  as 
Hhown  on  the  attached  sketch.  Where  this  {-in.  pipe 
entered  the  main  discharge  pipe  it  was  plugged  to  not 
over  an  J -in.  hole,  and  this  volume  of  air  kept  the  grout 
sufficiently  agitated  to  prevent  plugging.  After  the 
valve  in  this  by-pass  line  was  properly  set  it  wa.s  left 
open  during  the  run. 

As  many  as  400  sacks  of  cement  were  used  in  one 
hole.  With  85  lb.  at  the  compressor  no  trouble  was 
experienced  in  filling  all  voids  in  the  foundation  and  for 


considerable  distances  on  each  side.  All  the  material 
necessary  for  building  this  grout  machine  are  found 
on  any  ordinary  construction  job,  and  the  above  expe- 
rience showed  it  to  be  as  efficient  as  any  high-priced 
.standard  grout  machine. 

Frank  B.  Prescott  was  superintendent  in  charge  of 
repairs,  John  Peraldo  was  general  foreman,  and  the 
writer  was  office  engineer. 


Anchored  Barge  and  Timber  Spuds  Hold 
Cofferdam  in  Swift  Water 

By  George  W.  McAlpin 

Point  Pleasunt.  West  Virginia 

IN  BUILDING  box-type  cofferdams  in  the  Ohio  river, 
great  difficulty  is  often  experienced  in  holding  the 
framing  and  sheeting  in  place  until  they  can  be  filled, 
due  to  the  swift  current.  In  most  cases  guide  piling 
can  be  driven,  against  which  the  cofferdam  leans  until 
filled,  but,  in  some  cases,  the  swift  current  has  scoured 
the  river  bed  to  such  an  extent  that  there  is  practically 
no  material  to  hold  piles,  only  a  few  feet  of  deposit 
being  left  upon  the  rock.  To  overcome  this  difficulty 
and  to  hold  the  cofferdam  the  following  arrangement 
has  been  used  by  the  superintendent  for  the  National 
Contract  Co. 

A  cluster  of  piling  is  first  driven  300  ft.  or  more 
upstream  from  the  line  of  the  cofferdam,  or  far  enough 
to  secure  a  good  penetration.  From  the  cluster,  or  from 
an  anchor  if  a  cluster  is  not  driven,  lines  are  led  to  a 
barge  made  fast  in  line  with  the  lower  side  of  the 
cofferdam.  Spuds,  made  from  14  x  14-in.  timbers,  iron 
pointed,  are  then  dropped  over  the  side  of  the  barge, 
the  force  being  sufficient  to  cause  the  points  to  pene- 
trate the  deposit  and  go  several  inches  into  rock.  The 
upper  ends  of  the  spuds  are  held  by  lines,  so  that  they 
will  remain  in  a  vertical  position.  The  cofferdam  is 
then  assembled  and  when  lowered  to  place  slides  down 
the  spuds. 

After  the  sheeting  is  placed  and  the  cofferdam  filled 
sufficiently  to  hold  it,  the  spuds  are  pulled,  and  the  barge 
moved  ahead  for  another  section.  In  this  manner  a 
length  of  Cofferdam  equal  to  the  length  of  the  barge 
used  can  be  built  and  filled  without  great  danger  of 
losing  it  in  the  swift  water. 


Plan  Water-Works  Now 

Because  of  the  present  marked  depression  in  indus- 
trial activity  and  the  widely  distributed  condition  of 
unemployment  George  W.  F'ullcr,  consulting  engineer, 
urged  on  members  of  the  Indiana  Sanitary  and  Water 
Supply  Association  at  their  recent  meeting  immediate 
planning  and  construction  of  w-atcr-works.  The  prices 
of  both  material  and  labor  are  commencing  to  show  sub- 
stantial reductions  and  contractors  are  anxious  to  under- 
take work  at  reasonable  figures.  During  the  present 
jieriod  of  industrial  stagnalirin.  continued  Mr.  Fuller, 
j)rogreHsive  cities  will  proceed  with  the  rehabilitation  of 
water-work.i  and  other  pulilic  improvements.  Thi.s 
policy  will  serve  in  large  measure  to  relieve  unemploy- 
ment condition.s  and  to  stabilize  the  industrial  system  of 
the  country. 


.,^v.r,ii;.,aiM 
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News  of  the  Week 


NewYork,  March  17,  1921 


Engineers  Discuss  New  York 
Port  Report 

Proposal    of    Deep    Tunnel    Loop    and 
Automatic  Electric  Operation  Criti- 
cized in  Discussion 

The  report  of  the  New  York-New 
Jersey  Port  and  Harbor  Development 
Commission  was  discussed  at  the  reg- 
ular business  meeting  of  the  Ameri- 
can Society  of  Civil  Engineers  in  New 
York,  March  2,  1921,  following  a  paper 
by  B.  F.  Cresson,  Jr.,  chief  engineer 
of  the  commission,  embodying  a  pres- 
entation of  the  commission's  report. 
The  engineering  plan  for  developing 
the  port,  as  recommended  by  the  com- 
mission, was  made  public  Jan.  24,  and 
reported  in  abstract  in  Engineering 
News-Record,  Jan.  27,  p.  182,  and  Feb. 
10,  p.  271.  The  plan  would  make  the 
harbor  a  railhead  port,  with  the  ex- 
ception of  Manhattan,  in  which  local 
distribution  and  collection  of  freight 
would  be  conducted  through  twelve  or 
more  zone-warehouse  terminals  served 
by  a  deep  tunnel,  "automatic-electric" 
railroad  in  the  form  of  a  loop,  with 
two  tunnels  under  the  Hudson  River, 
connecting  with  a  joint  transfer  yard 
on  the  Hackensack  Meadow  in  New 
Jersey.  Mi-.  Cresson  said  that  the  im- 
portant thing  now  is  to  obtain  a  treaty 
between  the  two  states,  constituting  a 
port  authority,  and  that  the  plan  itself 
will  probably  be  subject  to  consider- 
able revision.  In  regard  to  the  "auto- 
matic-electric" system,  Mr.  Cresson 
said  that  the  automatic  feature  is  some- 
thing that  can  be  developed  from 
manual  operation  and  experimental  trial 
and  that  this  feature  is  the  important 
one  of  the  system. 

T.  Kennard  Thomson,  consulting 
engineer,  New  York  City,  opened  the 
discussion  with  criticism  of  the  deep 
tunnel  system  of  the  automatic-electric 
railroad  and  of  excavations  necessary 
below  the  proposed  terminal  buildings 
as  dangerous  to  the  foundations  of  ad- 
jacent buildings  and  subways.  A  state- 
ment by  Gustav  Lindenthal  was  read 
embodying  criticisms  of  the  commis- 
sion's recommendations  in  comparison 
with  the  Hudson  River  bridge  plan,  as 
outlined  elsewhere  in  this  issue. 

B.  F.  Fitch,  president  of  the  Motor 
Terminals  Co.,  New  York  and  Cleve- 
land, and  J.  P.  Hallihan,  consulting 
engineer,  New  York  City,  suggested 
serious  consideration  of  early  building 
of  units  of  automatic-electric  zone  ter- 
minals to  be  used  as  temporary  dis- 
tribution and  reconsolidation  points  for 
motor-truck  distribution  and  collection 
in  Manhattan,  carrying  demountable 
unit  container  bodies  between  New  York 
and  New  Jersey  rail  transfers  over  ex- 
isting ferry  routes,  which,  the  commis- 
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sion's  report  indicates,  have  sufficient 
surplus  capacity  for  the  service.  It 
was  stated  by  Mr.  Fitch  that  a  large 
measure  of  immediate  relief,  with  re- 
lease of  Manhattan  railroad  pier  sta- 
tions, could  be  accomplished  by  such  a 
program  pending  the  building  of  the 
tunnel  system.  Mr.  Hallihan  said  that 
such  a  program  would  very  probably 
point  the  way  to  the  inclusion  of  store- 
door  delivery  in  the  commission's  plan. 
G.  W.  Kittredge,  chief  engineer.  New 
York  Central  Lines,  closed  the  dis- 
cussion by  urging  the  society's  support 
in  development  of  relief  for  the  port 
of  New  York. 


Federation  Urges  Reorganization 
of  N.  Y.  State  Government 

Any  corporation  or  business  interest 
would  go  into  bankruptcy  if  its  affairs 
were  conducted  as  are  those  of  the 
State  of  New  York,  the  committee  on 
New  York  State  government  reorgani- 
zation of  the  Federated  American  En- 
gineering Societies  declares  in  a  report 
to  the  chairman  of  the  joint  judiciary 
committees  of  the  Senate  and  Assembly. 
The  report  is  signed  by  the  three  mem- 
bers of  the  committee  who  were  ap- 
pointed by  Herbert  C.  Hoover.  They 
are  H.  deB.  Parsons,  chairman;  Paul 
G.   Brown,  and  Lewis  B.   Stillwell. 

The  work  of  this  committee,  which  is 
co-operating  with  the  New  York  State 
Association  in  plans  to  reorganize  the 
state  government  by  constitutional 
amendments,  is  part  of  the  program  of 
public  service  entered  upon  by  the 
American  Engineering  Council,  the  fed- 
eration's governing  body. 

The  committee  urges  the  passage  of 
the  three  state  reorganization  amend- 
ments involving  a  consolidation  of  state 
departments,  an  executive  budget  sys- 
tem and  a  four-year  term. 

"A  department  of  public  works," 
says  the  committee,  "would  be  a  most 
important  division  of  the  state  govern- 
ment. The  same  can  be  said  of  a  de- 
partment of  conservation.  A  large  pro- 
portion of  the  expenses  of  the  state  are 
incurred  for  public  works.  Both  engi- 
neering and  architectural  functions 
should  be  grouped  under  the  department 
of  public  works  where  they  can  be  sys- 
tematically and  efficiently  managed 
without  duplication  and  waste  of  public 
funds.  Great  economies  can  be  at- 
tained through  the  departments  of  pub- 
lic works  and  of  conservation.  If  large 
enterprises  are  to  be  handled  efficiently, 
it  is  of  vital  importance  to  have  one 
man  in  authority  with  respect  to  policy, 
finance,  labor,  materials  and  other  con- 
trolling items,  who  can  be  reached  with- 
out delay.  It  is  essential  that  those  in 
actual  management  of  detail  work 
should  have  ready  access  to  this  man." 


Minnesota  Societies  Form 
Engineering  Federation 

Architects   Join    in    State    Movement — 

Ten    Organizations    Represented — 

Constitution   Ratified 

The  Minnesota  Federation  of  Archi- 
tectural and  Engineering  Societies  was 
organized  at  a  meeting  in  Saint  Paul 
March  11.  Adolph  F.  Meyer,  president 
of  the  Minnesota  Joint  Engineering 
Board,  presided.  The  board  was  in- 
structed by  resolution  to  act  as  the  first 
board  of  directors  of  the  federation,  to 
take  over  the  Bulletin,  published  here- 
tofore by  the  five  state  societies,  to  em- 
ploy a  secretary-editor,  and  notify  all 
member  societies  that  the  federation 
was  now  in  existence  and  prepared  to 
function  in  the  interests  of  engineers. 

The  federation  consists  of  the  follow- 
ing ten  societies  and  branches  of  na- 
tional organizations:  Minnesota  Sur- 
veyors' and  Engineers'  Society;  Minne- 
sota Chapter,  American  Institute  of 
Architects;  Minnesota  Chapter,  Ameri- 
can Society  of  Heating  and  Ventilating 
Engineers;  Northwestern  Section, 
American  Society  of  Civil  Engineers; 
Engineers'  Club  of  Minneapolis;  Engi- 
neers' Society  of  St.  Paul;  Minnesota 
Section,  American  Institute  of  Elec- 
trical Engineers;  Minnesota  Section, 
American  Society  of  Mechanical  Engi- 
neers; Engineers'  Club  of  Northern 
Minnesota;  and  the  Duluth  Engineers' 
Club.  These  organizations  had  previ- 
ously ratified  the  constitution  of  the 
federation. 

No  Individual  Members 
The  federation  has  no  individual 
members,  membership  being  vested  in 
the  various  societies.  Each  society 
pays  dues  according  to  the  number  of 
its  members,  but  there  will  be  no  dupli- 
cation of  dues  on  account  of  duplicate 
membership.  Each  society  has  two 
representatives  on  the  board  of  direc- 
tors. The  board  has  full  power  to  act 
on  any  matter  affecting  the  two  pro- 
fessions, and  no  society  can  take  action 
on  state-wide  matters  in  contradiction 
to  that  taken  by  the  board.  Jurisdic- 
tion in  purely  local  matters  is  left  un- 
disturbed. 

At  a  banquet  in  the  evening  W.  B. 
Powell,  president  of  the  Engineering 
Society  of  Buffalo  and  member  of  the 
executive  committee  of  the  American 
Engineering  Council,  outlined  the  for- 
mation, aims  and  purposes  of  Federated 
American  Engineering  Societies,  urging 
the  five  local  societies  to  seek  charter 
membership  separately.  Action  has 
been  deferred  by  all.  except  the  Duluth 
Engineers'  Club,  waiting  the  formation 
and  action  of  the  State  Federation  on 
this  matter. 
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Spring  Valley  Water  Co.  Purchase 
Fails  at  San  Francisco 

At  a  special  election,  March  8,  in  San 
Francisco  42,900  votes  were  cast  for 
and  31,000  against  the  purchase  of  the 
water-works  system  of  the  Spring 
Valley  Water  Co.  As  a  two-thirds 
majority  was  necessary  to  approve  the 
proposal,  the  plan  failed  to  carry. 

The  vote  was  on  the  question  of  pur- 
chase at  a  value  of  $37,000,000  fixed  by 
the  Railroad  Commission  and  accepted 
by  the  company.  Funds  were  to  be 
provided  by  bonds  which  would  not  be 
included  in  the  15  per  cent  limit  of 
bonded  indebetedness  set  by  the  city 
charter.  The  value  was  fixed  as  of 
Jan.  1,  1920,  and  to  this  was  to  be  added 
the  appraised  cost  of  improvements  to 
date,  these  not  to  exceed  $1,000,000. 
This  price  included  61,560  acres  of 
the  total  of  87,437  acres  of  land 
owned  by  the  company,  the  selection 
of  areas  desired  by  the  city  having 
been  made  by  the  city  engineer  and 
other  authorities. 

A  city-wide  campaign  for  the  pur- 
chase was  conducted  by  city  officials 
for  weeks  previous  to  the  election.  In 
fact,  city  officials  stated  after  the  elec- 
tion that  few  projects  in  the  city's  his- 
tory have  been  so  well  advertised  as  the 
purchase  of  the  Spring  Valley  system 
which  was  backed  by  the  city  adminis- 
tration and  the  public  press.  There 
was  very  little  organized  opposition  to 
the  measure,  practically  all  of  the  civic, 
social  and  labor  organizations  of  the 
city  having  officially  endorsed  the 
purchase. 

James  Rolph,  mayor  of  San  Fran- 
cisco, commenting  on  the  defeat  of  the 
proposal,  said:  "Let  us  not  forget  that 
the  purchase  of  Spring  Valley  is  an 
ever  recurring  problem  which  we  must 
solve  for  our  own  welfare."  Super\-isor 
Ralph  McLeran  pointed  out  that  the 
Spring  Valley  Water  Co.'s  application 
to  the  Railroad  Commission  for  an  in- 
crease in  rates,  which  is  now  pending, 
will  doubtless  be  granted  and  the  citi- 
zens may  expect  an  increase  of  rates 
within  90  days.  This  could  have  been 
avoided,  he  said,  had  they  voted  for  the 
purchase. 

In  the  Board  of  Supervisors,  James 
B.  McSheehy  was  practically  the  only 
member  actively  to  oppose  the  pur- 
chase. He  based  his  opposition  on  the 
grounds  that  the  price  asked  was  too 
nigh.  "We  are  now  asked  $10,000,000 
more  than  in  1910  and  nothing  is 
allowed  for  depreciation,"  Mr.  Mc- 
Sheehy said.  "By  buying  Spring  Val- 
ley," he  added,  "the  city  would  find 
Itself  with  a  bonded  indebtedness  of 
$150,000,000.  or  25  per  cent  of  its  as- 
sessed valuation,  which  is  $000,000,000. 
These  facts  were  told  at  42  meetings." 
This  is  the  third  time  the  proposal  to 
purchase  the  Spring  Valley  system  has 
failed  to  receive  the  necessary  two- 
thirds  vote.  The  previous  elections 
were  held  in  1910  and  191.5.  A  sum- 
mary of  the  water  situation  in  San 
Francisco  by  J.  Waldo  Smith  appeared 
in  Engineering  News-Record  Feb.  7, 
1921,  p.  305. 


Overloaded  Wall  Buckles 

Storage  of  waste  paper  stock  in  a 
warehouse  at  the  foot  of  Center  St., 
Newark,  N.  J.,  overloaded  the  floors  of 
the  building  to  such  an  extent  that  the 
entire  rear  wall,  five  stories  high, 
buckled  outward  on  March  3.  The 
owner  of  the  building  had  warned  the 
tenant  that  he  was  overloading  the 
floors,  but  took  no  further  steps  to 
safeguard  the  property,  being  protected 
by  a  lease  clause  calling  for  all  dam- 
age to  be  repaired  by  the  tenant.  The 
city  building  authorities  were  not  in- 
formed of  the  overloading  until  after 
the  accident. 


New  York  Governor  Wants  Stale 
Water  Power  Control 

In  a  message  to  the  Legislature  on 
March  11  Governor  Miller  of  New  York 
recommended  that  a  state  water  power 
commisssion  be  created,  consisting  of 
the  attorney  general,  the  state  engineer, 
and  the  conservation  commissioners,  to 
have  power  over  the  state  waters  quite 
comparable  to  the  power  that  the  Fed- 
eral Water  Power  Commission  has 
over  federal  waters.  In  other  words, 
the  Governor  recommends  for  the  State 
of  New  York  a  policy  of  private  oper- 
ation and  limited  term  ownership  under 
state  control. 

The  commission  he  proposes  would 
have  power  of  licensing  and  duties  of 
examination  and  inspection  and  control 
of  power  plants,  but  the  regulatory 
powers  as  to  rates  and  service  would  be 
vested  in  the  State  Public  Service  Com- 
mission. The  Governor  furthermore 
stated  that  in  his  opinion  the  Federal 
Water  Power  Act  is  unconstitutional 
in  so  far  as  it  relates  to  the  federal 
government's  claim  to  control  the  boun- 
dary waters,  such  as  the  Niagara  River, 
and  he  has  instructed  the  attorney  gen- 
eral of  the  State  of  New  York  to  take 
legal  action  in  the  matter.  Legislation 
to  carry  out  the  Governor's  program 
will  soon  be  introduced  in  the  New 
York  Legislature. 


Injunction  Against  Furnishing 
Impure  Water  Issue 

Following  action  brought  by  the  at- 
torney-general of  Pennsylvania  at  the 
instance  of  Edward  Martin,  state  com- 
missioner of  health,  the  Dauphin 
County  Court  on  Jan.  7  gave  the  Tri- 
Borough  Water  Co.,  which  operates  in 
Tarentum  and  Brackenridge  Boroughs, 
ten  days  to  show  cause  why  it  should 
not  be  restraind  from  supplying  water 
alleged  to  be  inferior.  In  the  bill  in 
equity  filed  by  the  attorney-general  it 
was  charged  that  the  water  for  some 
time  past  has  been  "impure,  detrimental 
to  the  public  health  and  the  cause  of 
disease  and  mortality,  in  that  said 
water  contained  and  now  contains  in 
large  quantities  the  germs  of  typhoid 
fever."  The  bill  also  states  that  the 
company  was  notified  Nov.  23  to  dis- 
continue furnishing  the  water  notwith- 
standing which  no  improvement  was 
made  in  the  quality  of  the  water  de- 
livered. 


How  Federal-Aid  Road  Bill 
Was  Defeated 

iWasIiingtoH  Correspondence) 
Friends  of  the  federal-aid  road  policy 
are  at  a  loss  to  understand  the  reason- 
ing of  those  who  are  claiming  victory 
lor  the  Townsend  policies.  The  recent 
vote  in  the  Senate  which  blocked  the 
federal-aid  bill  was  not  on  the  bill  it- 
self but  on  the  question  of  the  suspen- 
sion of  the  rules.  To  suspend  the  rules 
requires  a  two-thirds  vote.  Consider- 
ably more  than  a  majority  of  the  sen- 
ators voted  to  suspend  the  rules,  near 
the  close  of  the  session  when  there  was 
every  desire  to  avoid  taking  up  legisla- 
tion which  would  consume  considerable 
time. 

That  so  many  voted  under  those 
conditions  to  suspend  the  rules  is 
held  to  be  most  encouraging  to  those 
who  would  see  a  continuance  of  the 
existing  policy.  Forty-two  senators 
voted  for  suspension,  while  33  voted 
against  such  action.  Had  the  vote  been 
on  the  federal -aid  bill  itself  it  is  be- 
lieved that  the  majority  would  have 
been  greater  by  at  least  two  or  three 
votes. 

Certainly  those  who  voted  to  suspend 
the  rules  could  be  relied  upon  to  vote 
for  the  federal  aid  bill  whenever  it 
comes  up. 

How  Senate  Voted 

Owing  to  the  wide  interest  in  the 
vote,  there  is  given  below  the  names 
of  the  Senators  who  voted  to  suspend 
the  rules: 

Ashurst.  Arizona ;  Beckham.  Kentucky : 
Capper.  Kansas ;  Chamberlain.  Oregon  ■ 
Culberson.  Texas;  Curtis.  Kansas;  Dial 
South  Carolina  ;  Fletcher.  Florida  ;  Gav 
Louisiana;  Glas.«,  Virpinia  ;  Goodinp.  Idaho- 
Gore,  Oklahoma  ;  Gronna.  North  Dakota  ' 
Hale.  Maine ;  Harris.  Georgia ;  Harri.son' 
Mississippi ;  Hcfiin.  .\labama  ;  Henderson' 
Nevada;  Hitchcock.  Nebraska;  Jones  New- 
Mexico;  Kellogg.  .Minnesota;  Ken'drick 
A\yoming:  McKellar.  Tennessee;  Mc.Varv 
Oregon  ;  Myers.  Montana  ;  Overman.  North 
Carolina  ;  Phelan.  California  ;  Pittman  .Ne- 
vada ;  Ransdell,  Louisiana  :  Reed,  Missouri  - 
.Sheppard.  Texas ;  Simmons.  North  Caro- 
lina ;  Smith,  Arizona  ;  Smith.  Georgia  - 
Smith.  South  Carolina:  Stanley.  Kentucky - 
Sterling.  South  Dakota  ;  Sutherland  West 
Virginia;  Swan.son.  Virginia:  Trammell. 
Honda;  Underwood,  Alabama;  Walsh. 
Jlontana. 

Some  of  the  senators  in  the  above 
list  will  not  be  members  of  the  new 
Congress,  but  it  is  understood  that  the 
incoming  senators  hold  the  same  views 
as  did  their  predecessors.  It  will  be 
seen  that  the  south  and  the  west  are 
almost  solidly  in  favor  of  the  con- 
tinuance of  federal  aid.  Since  those 
two  sections  have  a  majority  of  the 
votes  in  the  Senate,  probabilities  point 
to  a  continuance  of  the  federal-aid 
policy.  The  majority  in  the  House, 
which  has  gone  on  record  for  that 
policy,   is  overwhelming. 

It  is  admitted  by  the  advocates  of 
federal-aid  that  the  Sells  bill  is  not 
entirely  satisfactory  and  it  is  believed 
that  the  measure  which  will  be  pre- 
sented at  the  next  Congress  will  con- 
tain important  revisions  of  the  exist- 
ing policy.  It  is  expected  that  the  bill 
will  contain  strict  requirements  in  the 
matter  of  maintenance  of  federal-aid 
highways. 
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Indiana  License  Bill  Law 

Governor  McCray  March  10  signed 
the  Indiana  engineers  license  bill  mak- 
ing it  a  law.  The  law  is  founded 
principally  on  the  model  proposed  by 
Engineering  Council  modified  by  a  few 
features  promulgated  by  the  American 
Association  of  Engineers,  the  Indiana 
chapters  of  which  are  responsible  for 
the  passage  of  the  bill. 


Chicago  Engineers  Organize 

Consulting  engineers  of  Chicago  who 
specialize  in  designing  and  directing  the 
installation  of  mechanical,  electrical 
and  sanitary  equipment  for  buildings 
have  formed  an  organization  under  the 
name  of  the  Chicago  Association  of 
Consulting  Engineers.  H.  A.  Durr,  123 
'W.  Madison  St.,  is  secretary. 


Mechanical  Engineers  Announce 
Spring  Meeting 

The  American  Society  of  Mechanical 
Engineers  will  hold  its  spring  meeting 
at  the  Congress  Hotel,  Chicago,  May 
23-26.  Sessions  are  planned  by  the  pro- 
fessional sections  on  aeronautics,  fuels, 
management,  material  handling,  ma- 
chine shop,  power,  forest  products  and 
railroads.    

New  York  City  Opposes  Port 
Treaty  with  New  Jersey 

On  March  11  the  Board  of  Estimate 
of  New  York  City  adopted  a  resolution, 
presented  by  Mayor  Hylan,  opposing 
the  port  treaty  between  the  states  of 
New  York  and  New  Jersey.  The  reso- 
lution declares  that  the  proposed  plan 
is  contrary  to  the  federal  constitution, 
the  constitutions  of  the  two  states  and 
the  public  policy  of  the  city  of  New 
York. 

The  resolution  states  that  the  treaty 
"provides  for  the  organization  of  a 
corporation  without  time  limit  for  its 
franchises,  to  be  known  as  the  Poi't 
Authority,  with  power  to  acquire  and 
operate  railroads,  surface  and  subway, 
and  terminals,  and  to  make  rules  and 
regulations  with  the  force  of  statutes, 
and  fix  charges  without  limit,  and  gen- 
erally to  control  the  methods  of  mer- 
chandise in   said  port  district." 

The  Board  of  Directors  of  the  Bi-ook- 
lyn  Chamber  of  Commerce  in  a  report 
made  public  March  13  came  out  in  op- 
position to  the  proposed  port  treaty  be- 
tween the  States  of  New  York  and  New 
Jersey  in  its  present  form. 

The  reasons  given  were  that  the 
treaty  was  inadequate  to  bring  about  a 
unified  port  development,  that  it  would 
not  co-ordinate  the  many  authorities 
now  functioning  in  the  port. 

On  March  9  George  H.  Stege,  presi- 
dent of  the  West  Side  Taxpayers'  As- 
sociation of  New  York  City,  sent  a 
letter  to  Commissioner  of  Markets  Ed- 
ward J.  O'Malley  vigorously  protesting 
against  the  plan  of  the  bi-state  com- 
mission, stating  that  it  would  destroy 
the  present  primary  wholesale  market 
and  require  New  York  food  wholesal- 
ers to  take  their  deliveries  in  the  Jersey 
meadows. 


Form  Engineers'  Exchange 

John  Ericson,  former  city  engineer  of 
Chicago,  now  consulting  engineer  for 
the  city,  J.  W.  Pearl,  civil  engineer, 
and  other  consulting  engineers  have 
founded  the  Engineers  Exchinge,  Inc., 
which  is  an  association  of  consultants 
for  the  collection  and  distribution  of 
information  for  engineers  and  clients. 
The  objects  of  the  association  include 
the  following  features:  To  provide  a. 
reference  library  and  a  central  office  for 
conferences;  to  assist  clients  in  negotia- 
tions for  experienced  engineering  serv- 
ice; to  serve  as  adjusters;  to  address 
officials,  discuss  the  value  of  engineer- 
ing service  and  present  the  merits  of 
co-operation  by  members  regularly 
engaged  in  the  design  and  construction 
of  specific  parts  of  the  project  under 
consideration;  to  discourage  "free" 
service  and  to  uphold  the  standards  of 
practice.  Other  members  of  the  board 
of  trustees  are  John  P.  Cowing,  Chi- 
cago; M.  L.  Jones,  Benton  Harbor, 
Mich.,  and  A.  L.  Burridge,  Crystal 
Falls,  Mich. 


Plan  to  Bridge  Columbia  River 

Seattle  business  men  are  planning  to 
raise  $7.5,000  toward  the  $500,000  re- 
quired in  the  building  of  a  toll  bridge 
across  the  Columbia  River  between 
Kennewick  and  PaLCO  on  tne  Inland 
Empire  highway.  The  bridge  would 
form  a  main  link  between  eastern  and 
western  Washington,  and  is  expected 
to  provide  heavily  increased  trade  for 
Puget  Sound  ports,  particularly  Seattle. 


Two  Nominations  to  L  C.  C. 

On  March  11  President  Harding 
nominated  former  representative  John 
J.  Esch  and  Mark  W.  Potter  to  the 
Interstate  Commerce  Commission.  The 
nominations  were  reported  favorably  by 
the  Senate  Interstate  Commerce  Com- 
mittee, but  final  action  was  not  taken. 
Mr.  Potter  was  one  of  the  three  nomi- 
nated by  Pxesident  Wilson,  but  not 
confirmed  by  the  Senate. 


Bridge  Design  Ordered  Modified 

Recommendations  that  an  additional 
bond  issue  of  $1,000,000  to  permit  the 
Belle  Isle  bridge  to  be  built  according 
to  the  original  or  commission  design  be 
submitted  to  referendum  vote  next 
month  were  defeated  by  the  Detroit 
City  Council  on  March  8,  and  the 
prospects  that  the  original  design  may 
be  carried  out  have  thereby  been  prac- 
tically destroyed.  The  council  instructed 
the  supervising  engineers  for  the 
bridge,  the  firm  of  Esselstyn-Murphy, 
to  revise  the  official  plans,  making  such 
modifications  as  will  bring  the  cost 
within  the  balance  of  approximately 
$2,500,000  remaining  of  the  original 
$3,000,000  approved  by  popular  vote. 
The  principal  modifications  are  a  sub- 
stitution of  fill  for  retained  approaches 
and  reduction  of  width  of  the  cari-ying 
elements  of  the  structure,  the  sidewalks 
to  be  cantilevered  beyond  the  outer 
faces  so  as  to  maintain  the  full  deck 
width.  It  is  expected  that  the  revised 
plans  will  be  completed  early  in  April. 
In  connection  with  the  same  under- 
taking a  request  has  been  received  by 
the  council  from  W.  H.  Adams,  repre- 
senting Daniel  B.  Luten,  who  prepared 
the  plans  of  a  reinforced-concrete  arch 
bridge  recently  submitted  to  the  coun- 
cil for  the  Belle  Isle  site,  that  the  coun- 
cil act  favorably  upon  a  petition  laid 
before  it  by  the  Detroit  chapter  of  the 
American  Society  of  Civil  Engineers 
that  the  original  Belle  Isle  bridge  com- 
mission be  reappointed  and  charged 
with  the  responsibility  of  passing  upon 
the  arch  plans.  It  is  represented  that 
all  the  criticisms  of  the  arch  plan  that 
have  been  presented  to  the  council  have 
been  made  without  detail  knowledge  of 
the  plans  condemned,  and  that  most  of 
the  arguments  were  directed  against  a 
method  of  securing  plans  rather  than 
against  the  designs.  Up  to  the  pres- 
ent the  council  has  not  taken  action  on 
this  request. 


Civic  Tour  to  Europe 

With  Dr.  John  Nolen,  town  and  city 
planning  specialist,  of  Cambridge, 
Mass.,  as  the  executive  head  of  the 
party,  a  civic  tour  of  Europe  is  being 
organized  to  study  business,  social  and 
economic  conditions.  The  party  to 
which  engineers  and  their  families  will 
be  welcomed  will  leave  New  York  City 
June  7.  Plans  have  been  made  for  an 
itinerary  to  include  England,  Scotland, 
Belgium,  Germany,  Austria,  Italy, 
Switzerland  and  France.  The  cost  from 
New  York  through  Paris  from  June  4 
to  Aug.  3  will  be  $940,  exclusive  of 
return  transatlantic  passage,  which 
costs  $120  or  more. 

For  further  information  address  J. 
L.  Crane,  Jr.,  Robinson  Hall,  Harvard 
University,  Cambridge,  Mass. 


Engineers  to  Review  Los  Angeles 
Sewage  Disposal  Plan 

The  proposed  new  sewage  disposal 
project  for  Los  Angeles,  Cal.,  outlined 
in  Engineering  Neirs-Record,  Feb.  24, 
p.  331,  is  to  be  reviewed  by  a  board  of 
engineers  consisting  of  William  Mul- 
holland  of  Los  Angeles.  George  W.  Ful- 
ler of  New  York,  and  George  C.  Whip- 
ple of  Cambridge,  Mass.,  and  New  York 
City.  As  stated  in  the  article  cited,  the 
Los  Angeles  sewage  treatment  project 
provided  for  fine  screens  of  the  drum 
type,  with  dischai-ge  of  the  effluent  into 
the  Pacific  Ocean.  It  has  since  been 
reported  that  it  was  also  nroposed  to 
chlorinate  the  effluent. 

A  bond  election  in  March  of  this  year 
was  contemplated  to  vote  $12,850,000 
for  the  sewage-works  and  for  a  new 
outfall  and  branch  trank  sewer.  The 
Los  Angeles  Chamber  of  Commerce  and 
other  local  and  civic  organizations  re- 
quested the  city  council  to  employ  a 
board  of  engineers  to  review  the  plans 
of  John  A.  Griffin,  city  engineer,  and 
W.  T.  Knowlton.  engineer  of  sewers. 
The  city  council  in  turn  requested  the 
.American  Society  of  Ciril  Engineers 
and  the  American  Association  of  Engi- 
neers to  suggest  the  names  of  ten  or 
twelve  qualified  engineers  from  which 
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the  council  might  select  two  men  to 
serve  with  Mr.  Mulholland  as  a  third 
member. 


i 


Rivers  and  Harbors  Bill  Now  Law 

The  Rivers  and  Harbors  bill  authoriz- 
ing the  expenditure  of  $15,000,000  for 
maintenance  of  present  works  and  the 
prosecution  of  projects  already  au- 
thorized, under  the  direction  of  the  Sec- 
retary of  War  and  the  supervision  of 
the  Chief  of  Engineers,  was  approved 
March  1.  The  bill  also  makes  $250.- 
000  immediately  available  for  examina- 
tions, sur\'eys  and  "contingencies  for 
rivers  and  harbors  for  which  there  may 
be  no  special  appropriation,"  but  no 
part  of  this  sum  is  to  be  spent  on 
projects  not  already  authorized  by  law. 


Federal  Government  Withdraws 
From  Barge  Canal 

President  Wilson  on  Feb.  28  signed 
the  bill  directing  the  discontinuance  of 
operation  by  the  Government  of  the 
fleet  of  barges  on  the  New  York  State 
Barge  Canal.  In  accordance  with  this 
act  the  Inland  and  Coastwise  Water- 
ways Ser\-ice  of  the  War  Department, 
which  had  control  of  the  operations  on 
the  canal,  is  offering  for  sale  most  of 
the  fleet  built  for  the  canal,  which  in- 
cludes fifteen  self-propelled  barges, 
thirty-eight  steel  cargo  barges,  sixteen 
concrete  cargo  barges,  three  wooden 
barges,  three  small  tugs,  and  ten  old 
wooden  barges.  About  one-quarter  of 
the  Government  fleet  is  being  retained 
for  operation  on  other  waters  still 
under  its  jurisdiction.  Since  early  in 
the  war  the  Government,  first  under 
the  Railroad  Administration  and  later 
under  the  War  Department,  has  oper- 
ated barges  on  the  canal,  but  it  recently 
has  not  had  exclusive  control  of  opera- 
tions. 

Coast  Survey  Head  on  Boundary 
Commission 

Colonel  E.  Lester  Jones,  director  of 
the  Coast  and  Geodetic  Survey,  has 
been  appointed  commissioner  of  the 
International  Boundary  Commission, 
United  States  and  Canada.  He  suc- 
ceeds the  late  E.  C.  Barnard.  Colonel 
Jones'  appointment  was  one  of  the 
eleventh-hour  acts  of  the  outgoing 
President.  The  appointment  has  been 
challenged  by  Some  engineers  on  the 
ground  that  the  treaty  provides  that  the 
commissioner  must  be  an  expert  geog- 
rapher or  surveyor.  The  point  also  is 
raised  that  this  appointment  should  be 
confirmed  by  the  Senate.  Mr.  Barnard's 
appointment  was  not  sent  to  the  Sen- 
ate and  the  issue  never  has  been  raised. 
It  is  expected,  however,  that  the  Sen- 
ate will  look  into  the  matter  in  this 
rdse. 

Colonel  Jones  points  out  that  little 
remains  to  be  done  by  the  commission. 
The  work  now  is  largely  a  compilation 
of  records.  The  duties  are  almost  en- 
tirely administrative  and  it  is  under- 
stood that  the  appointment  was  made 
largely  because   of  Colonel  Jones'  ror. 


ord  as  an  administrative  officer,  and 
because  the  Coast  and  Geodetic  Survey 
virtually  was  the  parent  of  the  orig- 
inal commission.  The  commissioner- 
ship  does  not  carry  with  it  compensa- 
tion, and  Colonel  Jones  is  continuing  as 
director  of  the  Coast  and  Geodetic  Sur- 
vey. 

Goethals  to  Study  Port  of 
Shanghai 

It  has  been  announced  by  the  Wang- 
poo  Conservancy  Board,  which  has  con- 
trol of  the  port  of  Shanghai,  China, 
that  Maj.-Gen.  G.  W.  Goethals  has  been 
nominated  to  represent  America  on  the 
engineers  committee  which  is  to  report 
on  improvements  to  the  Wangpoo  and 
Yangtse  River,  including  the  main  port 
of  Shanghai  and  the  adjacent  ports  of 
Woosung  and  Pootung.  Studies  of  this 
port  have  been  going  on  for  a  number 
of  years,  and  it  is  expected  that  work 
will  soon  be  commenced  on  projects  the 
cost  of  which  will  probably  run  into 
millions  of  dollars. 


Engineering  Societies 


Calendar 

Annual  Meetings 


AMERIC.\X  AS.SOCIATION  OF  FTN- 
GIN'EERS.  Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y..  May  9. 
10  and  11. 

AMERICAN'  SOCIETY  OF  CIVIJ. 
EXGIN'EERS.  New  York  ;  Annu.il 
Convention.  Houston,  Texas.  April 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York  : 
Spring  meeting.  Chicago,  May 
23-26. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, Boston  :  Convention, 
Cleveland,  June  6-10. 


The  Northeastern  Section.  \m.  Soc. 
C.  E.  at  its  meeting  March  5,  at  Boston, 
Mass.,  considered  the  following  ques- 
tions: 1.  Why  have  a  section  of  the 
Am.  Soc.  C.E.  in  Boston?  2.  Should 
the  Northeastern  Section  confine  its 
meetings  simply  to  American  Society 
matters,  or  include  matters  of  general 
engineering  interest?  A  committee  was 
appointed  to  report  on  the  situation. 

The  Philadelphia  Post,  Society  of 
American  Military  Engineers,  at  its 
meeting  Jan.  27,  was  addressed  by  Col. 
Mason  M.  Patrick  (formerly  major-gen- 
eral. Chief  of  Air  Service,  A.  E.  F.  and 
chief  engineer.  Line  of  Communications, 
in  France)  on  "Duties  and  Status  of  the 
Engineer  Reserve  Officer."  At  the  Feb. 
24  meeting.  Col.  J.  Frank  Barber,  who 
was  in  command  of  the  .304th  Engineers 
in  France,  spoke  on  "Experiences  of  a 
Regiment  of  Combatant  Engineers  in 
Connection  with   an   Army  Offensive." 

The  North  Dakota  .Society  of  Engi- 
ncerB.at  its  annual  mecfing  Feb.  10-11, 


elected  the  following  officers:  Presi- 
dent, R.  N.  Stee;  first  vice-president,  E 
R.  Griffin;  second  vice-president,  W.  B. 
Stevenson;  secretarj-,  E.  F.  Chandler. 

The  Engineers'  Club  of  Philadelphia, 

at  its  March  29  meeting,  will  consider 
the  subject  "City  Paving."  The  ad- 
visory committee  in  charge  of  the  meet- 
ing consists  of  Prof.  Milo  S.  Ketchum, 
of  the  University  of  Pennsylvania;  C. 
W.  Pinckney,  chief  engineer,  Borough 
of  Manhattan,  New  York  City  and  R. 
Keith  Compton,  chairman  and  consult- 
ing engineer.  Paving  Commission, 
Baltimore,  Md. 

The  Annual  Joint  Dinner  of  the  engi- 
neering societies  of  Boston,  an  affair  of 
twelve  years'  standing,  was  held  at  the 
Boston  City  Club,  March  9.  It  was 
participated  in,  as  usual,  by  members  of 
all  of  the  engineering  societies,  and 
sections  of  national  engineering  organ- 
izations, in  the  city.  Lewis  E.  Moore, 
bridge  engineer  of  the  Massachusetts 
State  Department  of  Public  Utilities, 
was  toastmaster  and  the  other  speakers 
were  E.  J.  Mehren,  editor  of  Engineer- 
ing Neivs-Record,  who  discussed  eco- 
nomic conditions  in  Europe,  and  Rev. 
Mcllyar  H.  Lichliter.  who  spoke  on 
"The  Vaudeville  Mind." 


Personal  Notes 


Frank  Avdelotte,  since  1915 
professor  of  English  Massachusetts  In- 
stitute of  Technology,  Cambridge,  Mass., 
has  been  made  president  of  Swarthmore 
College,  Swarthmore,  Pa.  Prof.  Ayde- 
lotte  is  the  author  of  "English  and  En- 
gineering," published  in  1917. 

Capt.  Charles  F.  Healey, 
engineer  of  contracts  in  the  city  engi- 
neer's office,  Chicago,  has  been  made  as- 
sistant city  engineer,  a  position  entail- 
ing executive  duties  as  assistant  to  the 
city  engineer.  Capt.  Healey  served  in 
the  transportation  department  of  the 
A.  E.  F.  Before  the  war  he  was 
special  investigating  engineer  in  the 
city  engineer's  office. 

V.  S.  P  E  T  T  E  R  s  0  N,  assistant  city 
engineer,  Chicago,  has  returned  to  his 
old  position  of  chief  efficiency  engineer 
in  the  office  of  the  city  comptroller. 

F.  T.  TwiTCHELL  has  resigned 
from  the  Arizona  Highway  Department 
to  engage  in  a  survey  for  a  proposed 
railroad  from  Ajo,  Ariz.,  to  the  Gulf  of 
California. 

C.  0.  T  H  u  R  M  A  N  of  Washington, 
D.  C,  has  been  elected  borough  engi- 
neer of  Jersey  Shore,  Pa. 

Franklin  Baxley  has  been 
appointed  engineer  in  charge  of  the 
municipal  plants  of  Bellefontaine,  Ohio. 

H.  L.  M  o  R  I  s  E  T  T  E,  formerly  with 
the  Intcr.state  Commerce  Commission  .it 
San  Francisco  as  junior  civil  engineer, 
has  been  appointed  assistant  engineer 
of  the  U.  P  Reclamation  Service  .it 
Yakima,  Wash. 
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TOSHINAE  Iked  A,  chief  of  the 
civil  engineer  section,  Bureau  of  Public 
Works,  Taiwan,  Japan,  is  now  visiting 
the  United  States  for  the  purpose  of 
studying  road  building  methods. 

Forrest  R.  Polk,  formerly  as- 
sistant engineer  Division  of  Highways, 
Illinois,  has  resigned  to  become  an  in- 
structor in  the  department  of  industrial 
education  at  the  Oshkosh  (Wis.)  Nor- 
mal School. 

Prof.  Philip  C.  Nash,  director 
of  engineering  practice.  Northeastern 
College,  has  been  granted  a  leave  of 
absence  eflfective  April  13  in  order  that 
he  may  establish  the  co-operative 
method  of  teaching  engineering  at  An- 
tioch  College,  Yellow  Spring,  Ohio, 
under  the  direction  of  President  Arthur 
E.  Morgan. 

Prof.  Henry  B.  A  l  v  o  r  d  has 
recently  been  elected  professor  of  civil 
engineering  and  will  become  head  of 
the  department  of  civil  engineering  of 
Northeastern  College.  Prof.  Alvord  has 
had  several  years  of  experience  in  civil 
engineering  on  the  faculties  of  the 
Massachusetts  Institute  of  Technology 
and  Bowdoin  College,  as  well  as  consid- 
erable professional  practice.  He  is  an 
ex-secretary  of  the  American  Concrete 
Institute. 

D.  T.  Black,  for  the  'past  three 
years  city  engineer  of  Niagara  Falls, 
Ont.,  has  been  appointed  city  engineer 
of  Gait,  Ont.,  to  succeed  W.  H.  F^ir- 
child,  resigned. 

George  H.  Moore,  lor  some 
years  hydrographer  in  the  city  engi- 
neer's office  of  Seattle  is  now  senior 
electrical  engineer  to  the  Public  Service 
Commission  of  the  State  of  Washington, 
with  headquarters  at  Olympia. 

G.  W.  Abbott,  division  engineer 
Boston  division  Boston  &  Albany,  R.R., 
has  been  appointed  prinicipal  assistant 
engineer,  with  headquarters  at  South 
Station,  Boston,  succeeding  E.  S. 
Draper,  deceased. 

Major  Daniel  D.  Pullen, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
instructed  to  report  to  the  commanding 
general,  Panama  Canal  Department, 
for  assignment  to  duty  with  the  11th 
Engineers. 

Major  James  W.  Bagley, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
ordered  to  McCook  Field,  Dayton, 
Ohio,  as  the  representative  of  the 
Corps  of  Engineers  in  the  experimental 
work  being  done  in  connection  with  the 
adaptation  of  aerial  photography  for 
mapping. 

W.  B.  Knight,  division  engineer 
Albany  division  Boston  &  Albany  R.R., 
has  been  transferred  to  the  Boston  divi- 
sion, with  headquarters  at  South  Sta- 
tion, Boston. 

E.  K.  M  e  N  T  z  E  r,  supervisor  of 
track  sub-division  1  Boston  &  Albany 
R.R.,  has  been  appointed  division  engi- 
neer Albany  division,  vnth  headquarters 
at'  Springfield. 


E.  L.  Miles,  formerly  assistant 
chief  engineer  Toronto  &  York  Roads 
Commission,  with  headquarters  at 
Toronto,  has  been  appointed  road  super- 
intendent of  Victoria  County,  Ont, 
with  headquarters  at  Lindsay. 

Frank  D.  Hain,  formerly  city 
engineer  of  Altoona,  Pa.,  is  now  engi- 
neer for  the  Altoona  &  Logan  Valley 
Trolley  Co. 

George  W.  Osgood,  port  engi- 
neer for  the  Port  of  Tacoma,  has  been 
appointed  manager  as  well  as  chief  en- 
gineer and  will  have  charge  of  the  oper- 
ation and  construction  of  the  port 
facilities. 

L.  F.  Boon,  recently  assistant  con- 
struction engineer  on  the  malleable 
foundry  of  the  American  Chain  Co., 
York,  Pa.,  has  been  appointed  instructor 
in  the  department  of  civil  engineering, 
University  of  Minnesota. 

E.  A.  Jones,  office  engineer  South 
Station,  Boston,  has  been  appointed  su- 
pervisor of  track  sub-division  1,  Boston 
&  Albany  R.R.,  with  headquarters  at 
South  Station,  Boston. 

CoL.    Frederick    V.    Abbot, 

Corps  of  Engineers,  U.  S.  A.,  retired, 
has  been  awarded  a  distinguished  serv- 
ice medal  "for  exceptionally  meritorious 
and  distinguished  service  in  the  organi- 
zation of  engineer  troops  and  in  the 
procurement  of  enlisted  men  for  that 
service  during  the  war."  The  citation 
states  that  "his  zeal  was  untiring  and 
the  success  of  his  effort  marked." 

John  H.  Caton  3d,  formerly 
major  of  the  33d  Engineers,  has  been 
appointed  director  general  of  public 
works  in  Santo  Domingo,  with  head- 
quarters at  Santo  Domingo  City,  R.  D., 
effective  April  1,  1921.  At  present  he 
is  acting  director  general. 

W.  S.  Henderson  has  resigned 
as  county  engineer  of  Washington 
County,  Kan.,  to  become  city  engineer  of 
Lawrence,  Kan. 

V.  B.  Fredenhagen,  formerly 
resident  engineer  on  Federal  Aid  Proj- 
ects Nos.  44  and  45  in  Saline  County, 
Kan.,  has  been  appointed  county  engi- 
neer of  Jewell  County,  Kan.,  with  head- 
quarters at  Mankato. 

M.  L.  DEAN,  diking  engineer  of 
Walla  Walla  County,  Wash.,  has  been 
named  consulting  engineer  for  the  new 
road  program  to  be  carried  out  by  the 
county. 

C.  K.  K  o  P  P  E  R  S,  formerly  superin- 
tendent for  the  A.  S.  Hecker  Co.,  To- 
ledo, Ohio,  is  now  engineer  of  construc- 
tion for  the  Kellys  Creek  Colliery  Co., 
with  headquarters  at  Ward,  W.  Va. 
During  the  world  war  he  served  with 
the  17th  Engineers  in  charge  of  con- 
struction of  121  miles  of  standard-gage 
track  at  the  Montoir  yards,  St.  Nazaire, 
France,  and  later  as  commanding  officer 
Co.  B,  72nd  Engineers.  After  the  armi- 
stice he  was  appointed  adjutant  to  the 
section  engineer.  Base  Section  No.  1. 


Obituary 


Calvin  Tomkins  died  March 
13  in  New  York  City.  He  was  born  in 
East  Orange,  N.  J.,  18.58,  and  was 
graduated  from  Cornell  University  in 
1879.  He  was  connected  as  managing 
director  v^^th  several  New  York  com- 
panies engaged  in  the  manufacture  of 
building  materials,  among  which  were 
the  Tomkins  Cove  Stone  Co.  and  the 
Bonner  Brick  Co.  From  1910  to  1913 
he  was  commissioner  of  docks  and 
ferries  of  the  City  of  New  York  and 
was  also  a  member  during  1918  of  the 
inland  waterways  commission  of  the 
U.  S.  Railroad  Administration.  He  was 
a  specialist  in  port  facilities  work. 

Cou  Eugene  W.  Van  C. 
Lucas,  nefired  officer  of  the  U.  S. 
Army  and  formerly  commanding  officer 
of  the  22d  Engineers,  N.  Y.  G.,  shot 
and  killed  himself  March  8,  in  New 
York.  He  was  born  in  1864  and  was 
graduated  from  the  U.  S.  Military 
Academy  at  West  Point  in  1887.  After 
one  year's  duty  with  the  First  Artillery 
he  was  transferred  to  the  Corps  of  En- 
gineers and  after  two  years  at  the  En- 
gineer School  of  Application  and  two 
years  as  assistant  instructor  of  military 
engineering  at  West  Point,  he  was  as- 
signed to  river  and  harbor  work.  In 
the  Spanish-American  War  he  was  chief 
engineer,  2d  Division,  2d  Army  Corps 
in  camp  at  Greenville,  S.  C.  He  re- 
turned to  river  and  harbor  duties  in 
1899,  was  promoted  to  rank  of  major  in 
1905  and  in  1912  he  was  commissioned 
lieutenant-colonel  and  later  colonel  in 
the  New  York  National  Guard,  serving 
as  commanding  officer  of  the  22d  Engi- 
neers, N.  Y.  G.  Colonel  Lucas  had 
complete  charge  of  the  construction  of 
Camp  Whitman,  N.  Y.,  the  mobilization 
camp  established  in  1916  for  the  State 
Guard.  An  article  describing  this  work 
appeared  in  Engineering  Record  July 
1,  1916,  p.  4.  Later  Colonel  Lucas 
went  to  the  Mexican  border  with  the 
22d  Engineers.  During  the  World  War 
he  served  at  Camp  Meade,  Md.,  and  was 
retired  after  the   armistice. 

William  H.  B  r  e  n  t  o  n,  for  the 
past  six  years  field  engineer  for  the  In- 
terstate Commerce  Commission  in  the 
Pacific  district,  died  at  Jerome,  Ariz., 
Feb.  11.  He  was  born  near  Petersburg, 
Ind.,  in  1862  and  was  graduated  from 
the  University  of  Michigan  in  1883. 
Almost  continuously  since  that  time  he 
has  been  connected  with  the  construc- 
tion, maintenance,  and  operation  of 
Western  railroads,  among  which  were 
the  Chicago  &  .\lton  and  the  Chicago, 
Rock  Island  &  Pacific.  He  located  the 
Pikes  Peak  cog  road.  He  also  served  as 
chief  engineer  for  various  railroad  conr 
tracting  firms.  From  1910  to  1913  he 
was  engaged  in  ^private  practice  as  a 
consulting  engineer  and  in  1914  was 
appointed  field  engineer.  Interstate 
Commerce  Commission,  division  of  valu- 
ation. Pacific  district  and  had  charge 
of  resurveys  of  20,000  miles  of  line. 
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Cement  and  Structural  Shapes 
Compared  for  21  Years 

A  Remarkable  Chart— 1920  Was  Cement's  Big  Year— Production 
10  per  Cent  Above  Steel,  Based  on  1916 


Fig.  1  is  a  comparison  of  the  mill 
prices  of  structural  shapes  and  port- 
land  cement  during  the  last  21  years. 
The  general  similarity  of  the  two 
curves  is  striking.  Except  for  the  war 
period  1915-1919  they  are  out  of  phase 
at  only  one  point,  1903. 

The  sharp  rise  of  steel,  1915-1917, 
and  the  more  gradual  increase  in  the 
price  of  cement  during  that  period  is 
easily  explained  by  the  vastly  superior 


in  December,  1919 — the  lowest  point 
since  April,  1916. 

The  cement  curve  is  plotted  from  the 
records  of  the  U.  S.  Geological  Survey 
and  the  figures  represent  the  average 
prices  in  bulk  at  factories.  According 
to  Ernest  F.  Burchard  of  the  Geological 
Survey,  the  average  prices  in  1918 
ranged  between  $1,511  per  bbl.  in  Penn- 
sylvania and  $1,894  in  Washington; 
with  $1.22  in  the  Lehigh  district  and 
$1.69  in  Washington  in  1917  The 
average  1918  price  for  the  entire  coun- 
try was  $1,596  as  compared  with  $1.71 
in  1919  and  $2.01  in  1920.  The  record 
year  both  in  production  and  in  price 
was  1920,  when  100,302,000  bbl.  were 
manufactured  and  96,329,000  bbl. 
valued  at  $193,548,000  were  shipped. 

Spotted  on  the  curve  is  the  current 
average  for  the  eastern  mills. 

With  return  to  so-called  normal,  or 
peace,  conditions,  it  will  be  extremely 
interesting  to  note  whether  the  base 
curves  of  structural  steel  and  cement 
will  resume  the  agreement  in  price 
trend  exhibited  in  1900-1914. 

Fig.  2,  constructed  from  Engineering 
News  -  Record's  monthly  quotations, 
shows  the  price  trend  of  concrete  (in- 
cluding labor)  in  Boston,  Atlanta,  San 


19EI 
(March) 

FIG.   2— PRICE    TREND    OP   CONCRETE 
AND  STRUCTURAL  SHAPES 

demand  for  steel  in  war  time.  The 
mere  fact  that  cement  was  able  to  keep 
on  rising  during  a  war  period,  when 
peace  consumption  was  abnormally  low, 
is  ample  explanation   of  its  continued 
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riBe  after  1917,  when  Government 
regulation  of  steel  prices,  followed  by 
the  falling  demand  due  to  the  cessa- 
tion of  the  war  in  1918  brought  tho 
price   of    steel    down    rapidly    to    $2.45 


Francisco,  Chicago  and  Minneapolis, 
and  the  average  or  composit<>  curve, 
as  compared  with  the  price  movement 
of  structural  shapes  in  Pittsburgh. 
The  same  phenomenon  is  to  be  observed 


as  in  Fig.  1.  Steel,  the  war  material, 
had  its  ups  and  do\VTis,  whereas  cement 
(or  concrete)  rose  steadily — in  some 
cases   rapidly — upward. 

The  steel  prices  plotted  were  taken 
from  the  Iron  Age  compilation  for 
1900-1910,  and  for  1910-1921  from  the 
files  of  Engineering  Neivs-Record.  The 
quotations  are  for  delivery  in  from  one 
to  three  months  and  therefore  do  not 
take  into  consideration  the  extreme 
prices  paid  for  prompt  shipment.  The 
independent  steel  manufacturers'  price 
rose  from  September,  1919,  returning 
to  the  United  States  Steel  Corpora- 
tion's schedule  in  December,  1920,  and 
it  is  at  present  below  the  Corporation's 
level.  The  independents  received  as 
high  as  3@4c.  per  lb.  for  bars,  3i@4c. 
for  plates  and  3@3Jc.  for  structural 
shapes. 

The  following  tabulation  is  of  interest 
as  showing  the  production  trend  of 
cement  and  steel  since  1916: 

Steel  Ingots 

Portland  Cement  and  Castings, 

bbl.  gross  tons 

1916 91,521.198  42.773. 68n 

1917 92.814.202  45,060.607 

1918 71.081.663  44,462.432 

1919 80,769.378  34.671.232 

1920 100.302.000  41,000.000 

These  figures  only  confirm  the  ex- 
pected. As  for  steel,  with  the  war 
over  and  the  strike  on,  1919  showed  a 
slump  of  more  than  9,000,000  tons. 
Figures  for  1920  are  not  yet  available, 
but  it  is  estimated  that  they  will  be 
within  2,000,000  tons  of  the  1916  pro- 
duction. 

The  case  of  cement  is  still  more  in- 
teresting. Despite  subnormal  construc- 
tion, 1920  showed  an  increased  produc- 
tion of  9.4  per  cent  over  1916  and 
24   per  cent   over  1919. 


Safe  Contract  Form  Sought 

In  an  effort  to  make  contracts  safe 
the  National  Association  of  Purchasing 
Agents  is  co-operating  with  various 
trade,  manufacturing,  and  professional 
associations  in  the  United  States  and 
Canada.  The  aim  is  to  arrive  at  a 
co-operative  contract  form  which  can 
be  standardized,  and  when  universally 
accepted  and  established  will  result  in 
a  crystallization  of  business  opinion 
toward  living  up  to  contractual  obliga- 
tions. Each  of  the  national  commodity 
committees  will  work  out  a  contract 
meeting  with  its  specific  needs,  which, 
in  turn,  will  be  presented  to  the  par- 
ticular trade,  manufacturing,  or  pro- 
fessional organization  interested,  from 
whom  suggestions  and  revisions  will  be 
secured.  If  necessary,  conferences  will 
be  held  at  which  time  mutual  agree- 
ments will  be  arrivp<l  at.  When  these 
various  commodity  contracts  are  worked 
out  they  will  be  turned  over  to  the 
standardization  committee,  which  will 
then  draw  up  a  basic  standard  form  of 
contract  meeting  the  need  of  every  in- 
dustry. Then,  in  conjunction  with  the 
commodity  committer,  the  standardiza- 
tion committee  will  make  provisions  for 
each  special  commodity  requirement. 
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Miller  Charges  Antiquated  Port 
Methods  in  Plea  for  Treaty 

Governor  Miller  of  New  York,  at  a 
hearing  in  Albany,  March  15,  1921,  on 
the  bill  providing  a  port  treaty  with 
New  Jersey,  charged  that  the  city  ad- 
ministration of  New  York  City  was  in 
a  large  measure  responsible  for  a  lack 
of  progress  in  improving  antiquated 
port  methods  and  facilities.  Kis  charge 
was  contained  in  a  plea  for  the  passage 
of  the  Meyer-Adler  New  York-New 
Jersey  Port  Development  Bill. 

"To  my  knowledge,"  said  the  Gov- 
ernor, "for  at  least  twenty  years  the 
port  problem  has  been  an  acute  prob- 
lem in  the  City  of  New  York.  You  who 
studied  this  problem  know  that  the 
terminal  facilities  of  that  port  are  at 
least  fifty  years  obsolete,  if  not  more." 

The  group  of  organizations  favoring 
the  treaty  bill,  who  were  present,  in- 
clude: The  New  York  Board  of  Trade 
and  Transportation,  the  Merchants  As- 
sociation, the  Harlem  Board  of  Com- 
merce, the  City  Club,  the  Citizens 
Union,  the  Broadway  Association,  the 
Fifth  Avenue  Association,  the  advisory 
council  of  the  real  estate  interests,  the 
Central  Mercantile  Association  and  sev- 
eral up-state  chambers  of  commerce. 

"While  piers  have  been  lengthened," 
said  Governor  Miller,  "the  gentlemen 
who  did  that  did  not  stop  to  think  that 
with  the  immensely  more  freight  that 
would  have  to  be  handled  it  would  even 
be  necessary  to  make  the  piers  wider. 

"Now,  I  say  that  twenty  years  is 
certainly  long  enough  to  wait  before 
the  State  could  step  in." 


Constitutionality   of  Donne!lly 
Law  Challenged 

Counsel  for  the  members  of  the  As- 
sociation of  Dealers  in  Building  Mate- 
rials and  the  Builders'  Supply  Bureau, 
New  York  City,  defendants  in  an  in- 
dictment charging  violation  of  the  Don- 
nelly anti-trust  law,  have  demurred  to 
the  indictment  and  have  challenged  the 
constitutionality  of  the  law  under 
which  their  clients  were  indicted.  It 
is  understood  that  sustention  of  the 
demui-rer  to  the  indictment  would  mean 
the  loss  by  the  state  of  power  to  con- 
trol the  monopoly  of  any  commodity. 
The  chief  counsel's  main  contention  as 
to  the  unconstitutionality  of  the  law 
was  based  upon  the  fact  that  farmers, 
dairymen  and  others  were  exempted, 
making  the  law  discriminatory  class 
legislation. 

Indianapolis  Track  Elevation 
Will  Proceed 

Doubts  as  to  whether  track  elevation 
in  Indianapolis  would  begin  this  year 
have  been  dispelled  by  advices  that  the 
railroads'  plans  for  a  crossing  over 
Washington  St.  at  Noble  St.  will  be 
completed  in  a  few  days  and  will  be 
submitted  for  city  approval.  Plans  of 
the  Lake  Erie  &  Western  R.R.  for  a 
freight  house  at  the  south  end  of  the 
track  elevation  are  reported  to  be  under 
study. 


Tax  Exemption  Bill  Stimulates 
Building  in  New  York 

Passage  of  the  tax  exemption  bill  by 
the  Board  of  Estimate,  New  York  City, 
Feb.  28,  has  had  marked  effect  on  build- 
ing in  the  various  boroughs  of  the  city, 
at'cording  to  reports  emanating  from 
the  bureaus  of  building.  Little  effect 
of  the  bill's  passage  has  been  noticed 
in  Manhattan,  but  in  the  Bronx  in  the 
period  between  Feb.  28  and  March  14 
permits  were  issued  for  the  construc- 
tion of  three  tenements,  housing  157 
families,  and  costing  a  total  of  $675,- 
000,  and  for  forty-eight  dwellings, 
housing  sixty-one  families,  costing  a 
total  of  $274,250. 

During  the  same  period  of  1920  per- 
mits were  issued  for  the  construction 
of  one  tenement  costing  $250,000  and 
housing  fifty-eight  families,  and  twenty- 
five  dwellings,  costing  $308,000  and 
housing  forty  families.  This  repre- 
sents a  substantial  increase  in  the 
amount  of  building  undertaken  during 
January  and  February  of  this  year, 
permits  for  two  tenements  and  thirty- 
five  dwellings,  capable  of  housing  a 
total  of  153  families  and  costing  a  total 
of  $685,700  being  issued  in  the  latter 
month,  and  permits  for  one  tenement 
and  twenty-seven  dwellings  for  sixty- 
nine  families  and  costing  $276,900 
being  the  record  for  January,  1921. 

In  the  borough  of  Brooklyn  permits 
aggregating  in  value  $2,169,117  were 
issued  during  the  week  ending  March 
12,  1921,  as  compared  with  $1,372,705 
during  the  week  ending  March  5,  1921, 
and  $2,024,470  for  the  week  ending 
March  13,  1920.  Though  no  total  fig- 
ures are  available  showing  what  the 
effect  has  been  in  Queens  the  assertion 
is  made  by  those  in  the  bureau  of  build- 
ings that  permit  applications  for  resi- 
dential building  have  greatly  increased. 


Crete  track  foundation  has  also  been 
purchased.  The  city  is  asking  for  bids 
on  11,200  tons  of  steel  rails  with  all 
the  necessary  special  work,  40,000  twin 
steel  ties,  100  Peter  Witt  type  double- 
truck  single-end  trolley  cars,  and  25 
one-man  safety  cars  similar  to  those 
now  being  operated  over  the  municipal 
lines.  A  site  is  being  condemned  and 
plans  are  being  completed  for  a  car 
bam  and  repair  shop  estimated  to  cost 
approximately  $1,000,000. 


Detroit  Begins  Work  on  82  Miles 
of  Street  Railway  Track 

The  1921  construction  program  of  the 
Detroit  municipal  street  railway  was 
started  March  1,  with  a  view  to  com- 
pleting an  organization  and  acquiring 
an  equipment  to  construct  the  82  miles 
of  the  proposed  street  railway  track  at 
the  rate  of  one  mile  of  track  per  day. 
The  tracks  are  to  be  built  and  equipped, 
under  the  provisions  of  the  ordinance 
passed  April  5,  1920,  when  a  bond 
issue  of  $15,000,000  was  approved  by 
the  voters  of  Detroit  for  the  purpose 
of  acquiring  a  municipal  street-railway 
system.  Present  plans  call  for  the 
carrying  out  of  the  construction  pro- 
gram by  city  forces  rather  than  by  con- 
tract, with  a  view  to  materially  lessen- 
ing the  first  cost  of  construction. 
Joseph  S.  Goodwin,  general  manager,  is 
in  charge  of  the  work. 

Twelve  steam  shovels  have  been  pur- 
chased for  excavating  for  track  foun- 
dations. Other  equipment  purchased 
includes  eight  clamshell  buckets,  six 
6-ton  rollei-s  and  four  arc  welding  ma- 
chines for  welding  rails.  Slag  and 
broken  granite  aggregate  for  the  con- 


$179,000,000  for  Canadian 
Government  Railways 

A  total  appropriation  for  the  rail- 
ways of  upward  of  $179,000,000  is  in- 
cluded in  the  estimates  of  the  Cana- 
dian government  for  the  fiscal  year 
ending  March  31,  1922,  which  were  pre- 
sented to  Parliament  by  Sir  Henry 
Drayton,  Finance  Minister,  March  8. 
Of  this  amount  $165,687,633  is  for  loans 
to  the  Canadian  Northern,  the  Grand 
Trunk,  and  the  Grand  Trunk  Pacific, 
to  be  secured  by  mortgages.  The  deficit 
of  government-operated  railroads  in 
1920  is  reported  as  $49,250,000. 

Definite  information  is  lacking  as  to 
the  exact  situation  of  Grand  Trunk 
financing  since  the  property  has  not 
passed  entirely  into  the  hands  of  the 
government,  but  it  is  estimated  that 
some  $57,000,000  will  be  required  for 
current  and  overdue  liabilities,  operat- 
ing deficit,  payments  for  sinking  fund 
and  refunding  purposes  and  necessary 
capital  expenditure. 

Out  of  a  loan  of  $50,000,000  to  the 
Canadian  Northern  provision  will  be 
made  for  betterments,  new  construction 
on  the  Western  lines  and  equipment. 

During  the  year  the  wage  bill  was 
considerably  increased  by  the  adoption 
of  the  McAdoo  award.  Hon.  Dr.  J. 
D.  Reid,  Minister  of  Railways,  in  dis- 
cussing the  estimates  said  that  the  high 
cost  of  railway  operations,  caused  by 
the  increased  wages,  had  done  a  great 
deal  of  harm  and  would  ruin  the  rail- 
way development  of  Canada. 


American  Exhibit  for  Peruvian 
Centennial  Exposition 

American  manufacturers  and  mei*- 
chants  are  to  be  given  an  opportunity 
to  exhibit  at  the  Peruvian  Centennial 
to  be  held  this  year  in  Lima,  in  celebra- 
tion of  the  hundreth  anniversary  of 
Peruvian  independence.  For  the  cen- 
tennial the  Peruvian  government  has 
voted  approximately  $3,000,000.  Con- 
cessions have  been  granted  to  the  Peru- 
vian Centennial  Exhibits  Co.,  42  Broad- 
way, New  York  City,  and  to  A.  Smer- 
aldi,  Lima,  Peru,  for  the  allocation  of 
exhibit  space. 


More  Men  Taken  on  by  Steel 
Concern 

Ovnng  to  improved  conditions  in  the 
steel  industi-y  the  Colorado  Fuel  and 
Iron  Co..  Pueblo,  Col.,  employed  1,000 
additional  men  March  14,  press  reports 
indicate.  Four  idle  mills  reopened,  run- 
ning two  eight-hour  shifts. 
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Railroads  and  Unions  Confer  In 
Wage  Dispute 

Immediately  following  the  individual 
actions  of  most  of  the  large  carriers 
looking  to  curtailment  of  forces  and 
reduction  in  existing  wage  scales  mem- 
bers of  the  executive  committee  of  the 
Association  of  Railway  Executives 
met  with  officials  of  the  four  big  rail- 
road brotherhoods  in  Philadelphia 
March  14, 1921.  Although  no  announce- 
ment was  made  of  the  proceedings  it 
was  stated  that  "satisfactory  progress 
was  made"  in  discussing  "matters  of 
common  interest." 

In  addition  to  Thomas  DeWitt  Cuyler, 
chairman  of  the  Association  of  Rail- 
way Executives  the  following  members 
of  the  association  .were  present :  W.  W. 
Atterbury,  Pennsylvania  Railroad;  A. 
H.  Smith,  N.  Y.  Central;  C.  H.  Mark- 
ham,  Elinois  Central;  E.  V.  Looniis, 
Lehigh  Valley;  A.  B.  Harrahan,  Chesa- 
peake &  Ohio,  and  Hale  Holden,  Chi- 
cago, Burlington  &  Quincy.  The  brother- 
hoods were  represented  by  their  presi- 
dents. 


Wages  in  Montreal  Building 
Trades  Drop  Ten  Per  Cent 

At  a  recent  general  meeting  of  the 
Montreal  Builders  Exchange  a  revised 
schedule  of  wages  to  be  paid  employees 
in  the  building  industry  showed  a  re- 
duction of  10  per  cent.  The  new  sched- 
ule is  as  follows:  Unskilled  labor,  40c. 
an  hour;  carpenters,  65c.;  bricklayers, 
90c.;  plasterers,  75c.;  painters,  60c.;  ce- 
ment finishers,  60c.;  masons,  60c.  to 
85c.;  stone  cutters,  75c.,  and  planer  men, 
60c.  The  new  wages,  except  those  paid 
stone  cutters  and  planer  men,  are  now 
in  effect,  these  two  classes  to  suffer 
a  reduction  at  the  expiration  of  exist- 
ing contracts — May  1. 


Extensive  Road  and  Paving  Work 
Contemplated 

Examination  of  the  construction  news 
of  this  issue  of  Engineering  News- 
Record  indicates  that  many  states,  be- 
sides tho.se  undertaking  large  programs 
of  improvement,  are  preparing  for 
spring  work.  Among  the  larger  build- 
ers Ohio  will  receive  bids  until  April 
8  for  the  construction  of  45  miles  of 
various  types,  upon  which  the  engineer's 
estimate  is  for  the  fifteen  projects  ad 
vertised  $1,676,437.  New  York  will 
open  bids  March  18  for  the  construction 
of  about  95  miles  of  highways,  divided 
among  twenty-two  projects.  As  noted 
elsewhere  in  this  section,  Pennsylvania 
will  soon  open  bids  for  the  construc- 
tion of  close  to  90  miles. 

Among  the  smaller  statos  Maryland 
will  receive  bids  until  March  22  for  the 
con.struction  of  seven  miles,  most  of  the 
work  to  be  concrete.  Tennessee  adver- 
tises that  it  will  receive  bids  on  about 
28  miles  of  modern-type  surfaced  roads 
until  April  8.  Massachusetts  has  out- 
lined a  comprehensive  system  of  bid 
receiving  whereby  available  funds — 
dose  to  $7.000,000— are  to  be  spent  on 


contracts    awarded   at   two-   or   three- 
week  intervals  until  mid-September. 

In  addition  to  proposed  and  adver- 
tised work,  scattering  street  and  high- 
way improvements  actually  put  under 
contract  during  the  week  past  total  ap- 
proximately $3,000,000.  Miscellaneous 
building  continues  more  or  less  active, 
thirty-eight  contracts  calling  for  an  ex- 
penditure of  $5,796,382  having  been  let. 


Africa  Asks  American  Bids 

Contracts  for  grain  elevators  and 
equipment  for  railway  electrification 
are  offered  in  this  country  by  the  South 
African  Railways  and  Harbors,  a  de- 
partment of  the  government  of  South 
Africa.  Material  for  the  Cape  Town- 
Simonstown  suburban  line  and  the  Dur- 
ban-Pietermaritzburg  section  of  the 
main  line  includes  electric  passenger, 
freight  and  switching  locomotives,  elec- 
tric motor  cars  and  car  equipment,  sub- 
station equipment,  transformers,  boilers 
and  boiler-house  equipment,  turbo-al- 
ternators and  condensing  plant.  Merz 
&  McLellan,  London.  England,  are  the 
consulting  engineers  for  the  electrifica- 
tion, which  was  noted  in  Engineering 
News-Record  of  Jan.  29  and  Sept.  16, 
1920,  pp.  227  and   558,  respectively. 

The  elevator  contracts  include  a  ter- 
minal elevator  of  42,000  tons  capacity 
at  Durban,  a  32,000-ton  terminal  elev- 
ator at  Cape  Town,  17  country  elevators 
of  3,000  to  5,800  tons  and  17  of  1,800 
to  2,600  tons  capacity.  Bids  for  eleva- 
tors will  be  received  until  May  2  and 
for  electric  plant  until  May  3  by  the 
High  Commissioner  of  the  Union  of 
South  Africa,  32  Victoria  St.,  London, 
England. 


Pennsylvania  to  Open  Bids  on 
Ninety  Miles  of  Highways 

Until  April  1  the  state  highway  de- 
partment of  Pennsylvania  will  receive 
bids  for  the  construction  of  approxi- 
mately 90  miles  of  highways.  The  proj- 
ects number  eighteen,  and  the  prevail- 
ing type  of  construction  is  to  be  rein- 
forced concrete,  though  alternate  bids 
will  be  received  upon  considerable  hill- 
side brick  and  bituminous  macadam. 
The  longest  project  advertised  is  22 
miles  in  length. 


working  days  per  year.  Exclusive  of 
the  money  involved  in  acquiring  a  site 
the  commission  estimated  the  first  cost 
in  the  neighborhood  of  $400,000  and  the 
sum  of  fixed  charges,  operating  costs 
and  maintenance  an  additional  $300,000. 
It  advised  the  governor  of  the  state 
that  using  as  a  basis  100,000  barrels 
per  year  produced  in  200  days,  the  unit 
cost  would  be  $2,565  per  barrel.  Based 
upon  125,000  barrels  or  an  operation  of 
250  days  the  cost  would  be  reduced  to 
$2,406.  The  commission  gave  the 
opinion  that  a  more  logical  per  barrel 
cost  would  be  in  the  neighborhood  of 
$3.25  a  barrel. 

The  members  of  the  commission  were 
H.  P.  Boardman,  chairman,  college  of 
engineering,  University  of  Nevada;  and 
J.  C.  Jones  and  F.  M.  Cottrell. 


Nevada  Commission  Against 
State  Making  Cement 

After  an  exhaustive  study  a  com- 
mission authorized  by  the  1919  legis- 
lature of  the  state  of  Nevada  has  re- 
ported to  the  governor  of  that  stale  the 
inadvisability  of  the  state  erecting  and 
operating  a  cement  manufacturing 
plant.  The  commission  found  that  a. 
liberal  estimate  of  the  yearly  consump- 
tion of  cement  within  the  portions  of 
the  state  that  would  be  available  as 
markets  would  be  in  the  neighborhood 
of  60,000  bbl.  The  basis  upon  which 
the  report  was  made  was  the  construc- 
tion and  operation  of  a  plant  of  500 
bbl.  per  day,  though  unit  costs  were 
estimated  on  the  basis  of  200  and  250 


Organized  Labor  of  Boston  Enters 
General  Contracting  Field 

The  general  contracting  field  in  Bos- 
ton has  been  invaded  by  organized 
labor,  the  building  trades  union  con- 
struction and  housing  council  being 
recently  chartered.  The  council  is  in-. 
corporated  and  assumes  the  legal  re- 
sponsibilities of  a  corporation.  No  paid 
union  official  can  hold  office  in  the  coun- 
cil, which  is  made  up  of  laborers  or 
mechanics  in  the  construction  industry. 
The  corporation  is  capitalized  at  $100,- 
000  divided  into  $10  shares.  There  are 
nearly  1,000  subscribers  already,  and 
leaders  point  out  the  fact  that  because 
there  are  42,000  union  men  in  the  build- 
ing trades  in  Boston,  more  money  can 
be  easily  raised.  Ten  shares  is  the 
maximum  shareholders  may  buy. 

The  establishment  of  a  co-operative 
bank  is  being  considered.  Materials 
will  be  secured  on  the  co-operative 
basis,  and  all  material  sources  which 
can  be  financed  successfully  by  the 
council  will  be  co-operatively  developed 
and  operated. 


Heavy  Motor  Crane  Combines 
Mobility  and  Flexibility 

Mobility  and  flexibility  are  combined 
in  a  comparatively  new  motor  crane 
designed  and  built  by  the  International 
Motor  Co.,  Cleveland.  The  crane  itself 
follows  the  usual  lines  and  is  the  prod- 


DEMOUNTABLK    CRANI':    HAS    MANY 
CONSTRUCTION   U.SES 

uct  of  designers  who  have  had  years  of 
cxperiv'^ce  in  crane  and  derrick  con- 
struction. It  is  of  full-swinging,  self- 
contained  type,  rotating  through  360 
deg.  and  is  driven  by  a  separate,  four- 
cylinder  gasoline  motor  which  is  built 
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with  an  extra  large  flywheel  so  as  to 
run  smoothly  in  spite  of  sudden  applica- 
tion and  release  of  loads.  The  capacity 
of  the  crane  is  8,000  lb. 

The  particular  advantage  of  this 
crane  unit  is  its  ability  to  move  rapidly 
from  place  to  place.  This  makes  it 
especially  adaptable  for  operations 
which  must  be  undertaken  quickly  or 
for  work  of  short  duration. 

Some  of  the  special  uses  to  which 
equipment  of  this  type  may  be  put  are: 
Clearing  streets  of  wreckage  resulting 
from  fire  or  collisions;  handling  trolley 
rails;  and  setting  up  heavy  pieces  of 
machinei-y. 

General  uses  of  the  crane  include 
setting  trolley  and  telegraph  poles,  and, 
fitted  with  a  clamshell,  unloading  bulk 
material  such  as  sand,  gravel  or 
crushed  rock.  It  is  also  adaptable  to 
excavating  work. 

As  the  entire  crane  is  demount- 
able, the  truck  chassis  may  also 
be  used  for  general  transportation 
purposes. 


New  Small-Capacity  Crane 

To  fill  a  need  for  a  small-capacity 
high-grade  crane  for  use  by  the  gen- 
eral contractor,  the  Brown  Hoisting 
Machinery  Co.,  Cleveland,  Ohio,  has  de- 
veloped the  Brownhoist  No.  2  locomo- 


BROWN-HOIST   CR.\NB   NO.    2 

tive  crane.    The  small  model  is  adapt- 
able to  a  variety  of  construction  uses. 
The  machine  can  be  changed  in  a  few 


minutes'  time  to  handle  either  a  grab 
bucket,  bottom  block,  or  lifting  magnet. 
With  these  attachments,  practically  all 
kinds  of  material  can  be  handled.  All 
models  are  self-propelling  and  when 
mounted  on  railroad  trucks  may  be  used 
for  switching  or  loading  cars.  In  order 
to  meet  the  various  working  conditions 
the  new  cranes  are  made  to  operate  by 
steam,  electricity  or  gasoline  engine. 
They  are  built  for  use  on  railroad 
trucks,  traction  wheels  or  creeper 
trucks,  and  are  built  to  handle  a  1-yd. 
bucket  with  loads  up  to  5  tons,  or  a  36- 
in.  magnet. 


Freight  Car  Surplus  Large 

According  to  an  announcement  made 
the  middle  of  February  by  the  car  serv- 
ice section  of  the  American  Railroad 
Association  a  surplus  then  existed  of 
358,065  freight  cars,  this  in  compari- 
son with  an  actual  shortage  of  ap- 
proximately 150,000  cars  in  the  same 
period  of  1920. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weekly  for  the  purpose  of  giving 
current  prices  on  the  principal  con- 
struction    materials,     and     of    noting 


important  price  changes  on  the  less 
important  materials.  Moreover,  only 
the  chief  cities  are   quoted. 

The  first  issue  of  each  month  carries 


complete  quotations  for  all  construc- 
tion materials  and  for  the  important 
cities.  The  last  complete  list  will  be 
found  in  the  issue  of  Mar.  3. 


New  York  Chicago  .Atlanta     Minneapolis 
Steel  Products: 

Structural  shapes,  100  lb 33  58  $3.58  34.25.  33.86 

Structural  rivets,  100  lb 5.08  5.08  ....  5. SO 

Reinforcine  bars,  f  in.  and  larger,  100 

lb     .     ..               3.00  3.48  3.75  2.88| 

Steel  pipe,  black 21  to 6 in.  lap,  discount  39%  53|%  46.65%  46.95% 

Cast  iron  pipe,  6  in.  and  over,  100  ton..  63.30  64.10  64.00  67.80 

Concreting  Material : 

Cement  without  bags,  bbl 3   10  2.17  3  00  2.60 

Gravel,  fin., cu.yd 3.00  2.75  2.62|  2.00 

Sand,cu.vd 1.25  2.75  1.52^  1.75 

Crushed  stone,  fin.,  cu. yd 2.15  2.75  2.50  2.25 

Lime,  finished,  hydrated,  ton 21.00  20.00  18.00  29.00 

Lime,  common,  lump,  200  lb.  bbl 3.30  1.65  2.00  2.00 

Miscellaneous : 

Pine,  3x12  to  12x12,  20  ft.  and  under 

Mft                               50.00  55.00  37.50  42.00 

Common  brick,  delivered,  1,000...  27.70  15.00  12.50  18.00 

Hollow  building  tile,  4x12x12,  block..  not  used  .12  .14  .10 

Hollow  partition  tile,  4x12x12,  block   .  ,2444  .108  .15 

Linseed  oil,  raw,  5  bbl  lots,  gal.  .  73  85  77  .82 

Common  labor,  union,  hour 75@  80  1.00_  .35  50 

Common  labor,  non  union,  hour .    .  .60@.65  25  50 

Explanation  of  Prices — New  York  quo-  labor  not  organized.     Denver  quotes  cement 

tations    are    at    warehouse,    except    cement  "on  tracks"  ;  gravel  and  sand  at  pit.  stone 

and    brick,    which    are    delivered,    and    tile.  on    cars,    lime,    brick    and    lumber    on    job. 

which    are     "on    trucks."       Chicago    quotes  Tile    price    is    at    warehouse.      Lmseed    oil, 

hydrated  lime  in  50-lb.  paper  bags.     Miiine-  delivered.      .Atlanta   quotes  sand,  stone   and 

apolis  quotes  on   fir  instead  of  pine.     Brick  gravel  per  ton  instead  of  per  cu.yd.     Dallati 

is  $18  delivered,  $16  on  cars.     Gravel,  sand  tiuotes  lime  by  the   180-lb.  bbl.     San  Fran- 

and  crushed  stone  quoted  at  pit     Common  cisco  quotes  on   Heath   tile,   5J  x   8   s   llj. 

Changes  Since  Last  Week 

New  York  dealers  report  that  they  quantities  of  pine  delivered  on  the  job 

are  now  figuring  their  profit  on  brick  the  cost  is  about  $80  for  3  x  12  to  12  x 

at  10  per  cent   instead   of  at   15   per  12,    20    ft.    and    under,    the    trucking 

cent.     The   present  price   to   users   is  charge  being  $2.50  per  M  ft.  b.m. 

cost  -  plus  -  cartage  -  plus  -  10   per   cent,  Chicago      contractors'      associations 

which,    with    brick    at    $18    alongside  have  oflfered  building  trades  new  agree- 

dock,  figures  $21.70.    Hollow  tile  is  still  ments  effective  May  1,  reducing  skilled 

quoted  as  in  the  Mar.  3  price  section  of  labor  from  $1.25  per  hour  to  $1,  com- 

Eiigineering  News-Record.      For   small  mon  labor  from  $1  to  90c.    Unions  have 


Denver 

35.90 
6.90 

4.37* 
29@33% 
70.00 


3.10 
2.50 
1.10 
3.50 
32.00 
3.20 


San 
Dallas       Francisco     Montreal 


33   75 
8.50 


34.70 
7.05 


iS. 75 
8.50 


3.88  3.75  4.50 

40@45%     36J@42i%         S% 

66.20  87.65  90.00 


2.85 
1.75 
1.75 
3.20 
25.00 
2.50 


3.09 
2.50 
1.65 
2.50 
25.40 
2.25 


4.28 
1,50 
1,50 
2  10 
32.00 
1.60 


45.00 

25.00 

.21 

191 

89 

.60@1.00 


28.00 
18.00 
.121 
■141 
.79 
.811 


120.00 
18.00 


1.13 


47.00 
16.00 

.10 

.10 

.97 
.S0@.63i 
37|@,50'    ,40®;. 60     ,50®. 55     .30®. 40 

Prices  are  all  f.o.b.  warehouses,  except  C.  I. 
pipe  which  is  mill  price  plus  freight  to  rail- 
way depot  at  any  terminal.  Lumber  prices 
are  delivered  "at  ship  tackle  in  San  Fran- 
cisco ex  mill."  Montreal  quotes  sand,  stone 
and  gravel  per  ton,  and  lump  lime  by  the 
100-lb.  bbl.  No  organized  common  labor  in 
Montreal. 


as  yet  refused  to  sign.  It  is  reported 
that  the  contractors  will  entertain  no 
other  proposition,  which  means  a  fight 
for  the  open  shop  unless  the  unions  sur- 
render. 

Denver  contractors  announced  a  20 
per  cent  wage  reduction  for  Mar.  17, 
but  the  unions  have  not  yet  accepted. 
About  25  per  cent  of  the  building  trades 
are  reported  working. 


A  Consolidation  of  Engineering  News  and  Engineering  Record  McGraw-Hill   Company,   Inc. — James  H.   McGraw,  President 
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Studying  Concrete  Plant 

THE  report  of  the  committee  on  contractors'  plant  of 
the  American  Concrete  Institute,  abstracted  on  an- 
other page,  is  a  real  step  foi-\vard  both  in  the  business 
of  contracting  and  in  the  art  of  making  concrete.  Every- 
one knows  how  contracting  has  progressed  from  the  old 
days  of  haphazard  planning  based  purely  on  experience, 
but  the  scientific  balancing  of  a^'ailable  plant  layouts 
suggested  by  the  report  is  plain  evidence  of  the  busi- 
ness-like conduct  of  a  modern  contracting  operation, 
especially  as  the  report  is  not  the  work  of  a  group  of 
1  theorists  but  of  practical  contractors  representative  of 
the  best  in  the  concrete  industry.  The  report  shows,  too, 
that  the  mixing  and  placing  of  concrete  is  not  an  es- 
tablished art  in  which  nothing  can  be  learned,  but  that 
side  by  side  with  the  current  studies  of  how  to  make 
concrete  better  are  going  equally  scientific  studies  of 
how  to  make  it  cheaper. 

To  the  Credit  of  Engineers 

HlJEORGANIZATION  of  the  Government  departments 
1\.  at  Washington  is  evidently  going  to  be  one  of  the 
first  orders  of  business  of  the  new  administration.  The 
President  has  several  times  advocated  it,  only  last  week 
Secretary  of  War  Weeks  said  it  was  the  essential  pre- 
liminary to  fiscal  stability  and  Secretary  of  Commerce 
Hoover  is  probably  the  leading  proponent  of  the  idea 
of  departmental  reform.  If  something  is  done,  whether 
it  be  a  complete  realignment  of  offices  and  functions  or 
merely  the  establishment  of  a  Department  of  Public 
Works,  it  will  be  a  point  scored  for  the  engineering 
profession  in  its  effort  to  prove  to  the  world  that  it  is 
entitled  to  have  more  say  in  the  conduct  of  the  world's 
affairs.  For  many  years  publicists  and  politicians  have 
aeen  the  waste  in  the  conduct  of  governmental  business 
jand  have  periodically  urged  reform,  but  their  efforts 
were  sporadic  and  easily  discouraged.  The  engineers, 
on  the  other  hand,  were  organized  and  resourceful,  with 
a  propaganda  backed  up  by  .scientific  facts.  Unques- 
tionalily  their  campaign,  favored  by  the  critical  financial 
■tituatjon,  has  forced  official  recognition  of  the  ineffi- 
picncies  of  Washington. 

Machines  vs.  Manual  Labor 

\  STRIKING  example  of  the  substitution  of  machin- 
(V  ery  for  manual  labor  is  afforded  by  the  grain-car 
lumping  equipment  installed  by  the  Pennsylvania  R.R. 
it  P>:i]fimore  and  described  in  this  issue.  It  is  reported 
h.'it  the  device  has  made  it  possible  to  eliminate  sixty- 
•igK*  men.  This  example  is  unusual  only  in  that  the 
!iew  machine  is  so  large  and  of  such  striking  design. 
n  all  lines  engineers  are  daily  following  out  what  the 
''ennsylvania  has  so  well  done  at  Baltimore — substitut- 
ng  mechanical  for  human  power.  But  it  is  only  when 
here  is  some  dramatic  step  that  we  recall  the  develop- 
nents  nv"-  n  considerable  period  and  realize  how  rapid 


the  progress  has  actually  been.  In  construction  machin- 
ery, for  example,  we  need  cite  only  the  development  of 
paving  mixers,  of  sub-graders,  of  concrete  road  finish- 
ers, of  back-fillers  and  wagon-loading  elevators  to  indi- 
cate where  we  stand  today  compared  to  ten  years  ago. 
And  the  end  is  not  yet.  With  growing  scarcity  and  cost 
of  labor  (considering  only  natural  developments  and 
neglecting  the  war  disturbance)  this  constant  increase 
of  mechanical  power  devices  must  continue.  The  possi- 
bilities have  not  yet  been  exhausted. 

Stimulating  Self-Analysis 

THE  REACTION  of  the  industries  chosen  to  be 
surveyed  by  the  Committee  on  the  Elimination  of 
Waste  in  Industry  promises  that  the  committee's  work 
will  result  in  a  reawakening  of  our  industrial  leaders 
to  the  need  of  searching  analysis  of  their  operations. 
We  had  such  an  awakening  of  interest  approximately 
ten  years  ago  when  the  scientific  management  movement 
came  into  prominence.  For  various  reasons  that  move- 
ment has  been  largely  discredited  among  manufacturers. 
That  its  thesis  was  sound  no  one  will  deny;  the  methods 
in  many  cases,  and  particularly  the  alleged  management 
specialists,  may  have  been  open  to  criticism.  There  is 
reason  for  hope  that  the  prejudice  may  in  large  part  be 
wiped  out  through  the  waste  survey  now  in  progress. 
Manufacturers  have  repeatedly  said  that  they  them- 
selves need  to  know  the  things  about  which  the  com- 
mittee is  inquiring,  and  which  c:>n  be  learned  from 
analysis  of  available  data.  If  this  sort  of  self-analysis 
can  be  encouraged  throughout  industry  the  committee, 
and  consequently  the  Federated  American  Engineering 
Societies,  will  have  made  an  important  contribution  to 
American  economic  life. 

Harbor  Terminal  Design 

THERE  is  growing  recognition  of  the  importance 
of  better  harbor  terminals  to  maintain  our  place  in 
world  trade.  The  normal  limes  that  are  coming  will  not 
see  ships  tied  up  for  weeks  waiting  for  cargoes.  Other 
things  equal,  they  will  go  where  the  best  facilities  exist 
for  most  economical  discharge  and  loading  and  quickest 
turn-around.  Here,  then,  the  design  of  the  harbor 
terminal — not  only  piers  and  handling  equipment,  but 
also  railroad  layout — plajs  an  important  role.  For 
heavy  tonnage  and  fast  movement  the  water-front  plan 
is  helpless  without  the  land  facilities.  Track  layout, 
combined  with  any  necessary  warei^ousing,  must  be 
adequate  for  railroad  switching  operation  and  storage. 
If  not  the  whole  operation  is  slowed  up.  Although  this 
is  an  obvious  truth,  lack  of  co-ordinating  land  and 
waterfront  facilities  has  too  often  been  manifest;  the 
pier  engineer  and  the  railroad  engineer  have  designed 
plants  without  effective  liaison,  or  either  the  one  or  the 
other  has  designed  the  whole  layout.  Without  such 
liaison,  or  without  a  directing  designer  e<!ual1y  familiar 
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with  rail  and  ship  operation,  there  is  always  the  likeli- 
hood of  inadequacy  in  some  respect.  The  plant  as  a 
whole  must  be  considered  as  a  freight-handling  and 
transportation  machine.  Design  must  be  based  upon 
necessities  both  of  rail  and  of  ship  cperation. 

Filtration  of  Great  Lakes'  Water 

ONE  by  one  the  large  cities  on  the  Great  Lakes  are 
falling  into  line  for  water  filtration.  Cleveland  led 
the  way.  Its  plant  has  been  in  use  for  some  time. 
Detroit  is  at  work  on  a  filtration  project.  Milwaukee 
is  in  what  it  is  hoped  will  prove  to  be  only  a  temporarj^ 
state  of  hesitancy  and  debate.  A  report  recommending 
water  filtration  for  Buffalo  is  noted  in  our  news  section 
this  week.  Most  of  the  smaller  cities  taking  water  from 
the  Great  Lakes  adopted  filtration  before  the  larger 
ones  did  so.  Chicago,  largest  of  all  the  lake  cities, 
stands  alone  in  having  made  no  definite  move  for  filtra- 
tion. It  still  depends  upon  its  sewage  diverting  drain- 
age canal,  its  long  intake  tunnels,  and  chlorination  for 
water  safety.  Buffalo,  with  local  conditions  pointing 
strongly  toward  filtration  both  for  safety  and  general 
cleanliness  of  its  water  supply,  has  only  chlorination  as 
a  defence  against  pollution.  Now  that  Buffalo  is  re- 
ducing its  enormous  water  waste  it  is  in  position  to 
build  filters  without  much  if  any  increase  in  water  rates. 
Even  if  a  material  increase  in  rates  would  be  required 
Buffalo  should  have  filtered  water. 

Concrete  Road  Reinforcement 

CONCRETE  road  reinforcement  design  is  notoriously 
indeterminate.  For  years  it  has  been  suggested 
and  used  as  a  remedy  for  the  obvious  ills  of  settlement 
and  cracking  but  analysis  of  stresses,  with  consequent 
accuracy  of  location  and  of  size,  has  been  lacking.  The 
road  as  a  structure  is  now  receiving  the  studious  atten- 
tion it  deserves  but  so  far  research  has  not  offered  any 
definite  solution  of  this  reinforcement  problem.  Mean- 
while, the  new  design  for  Illinois,  made  by  Clifford 
Older  and  outlined'  on  another  page,  hr.s  a  rational  quali- 
tative, if  not  quantitative,  basis.  There  is  no  attempt 
made  to  resist  cracking  but  merely  to  localize  it  longi- 
tudinally, and  the  role  of  the  novel  bondless  reinforce- 
ment along  the  road  edge  is  merely  to  prevent  vertical 
movement  once  cracking  has  occurred.  The  danger  in 
a  crack  being  manifestly  in  the  vertical  movement  of 
its  edge  pieces,  the  idea  thus  put  into  the  design  is 
promising. 

Pavement  Design  in  Illinois 

FOLLOWING  his  statement  of  principles  in  Engineer- 
inci  News-Record.  May  8,  1919,  p.  905,  and  Feb.  3, 
1921,  p.  210.  Clifford  Older,  state  highway  engineer  of 
Illinois,  in  presenting  the  slab  construction  noted  in  the 
preceding  paragraph,  rounds  out  for  the  moment  the 
record  of  a  notable  effort  to  produce  a  logically  designed 
rigid  pavement.  This  process  of  developing  the  new 
slab  structure  deserves  especial  recognition  now  when 
highway  engineering  thought  is  turning  to  research  and 
analysis  for  a  determination  of  the  proper  basis  for 
paved  road  design.  Emphasis  on  the  paved  road  as  a 
problem  in  design  has  been  notable  in  Illinois  practice. 
At  the  beginning  this  led  more  particularly  to  refine- 
ment of  construction  details.  Lacking,  because  of  the 
advent  of  the  motor  truck,  even  approximate  knowledge 
of  traffic  stresses  and  wholly  without  definite  informa- 
•tion  of  foundation  soil  behavior,  the  only  possible  engi- 


neering means  of  safeguarding  paved  road  surfaces  ap- 
peared to  be  a  heavy  slab  fabricated  with  care  to 
develop  the  strength  of  the  material.  Further  improve- 
ment, it  was  quite  as  plain  to  the  engineers  of  the 
department,  required  facts  regarding  subgrade  and 
traffic  action  on  the  pavement  slab.  It  has  been  by  its 
labors  to  determine  these  facts  that  the  state  highway 
engineering  department  in  Illinois  has  established  a 
claim  to  leadership  in  pavement  design.  True  appraisal 
of  the  pavement  design  described  has  seemed  to  demand 
the  background  which  has  been  sketched.  This  design 
is  admittedly  tentative;  a  tentative  design  is  all  that 
is  possible  with  the  present  knowledge  of  paved  road 
behavior.  It  is,  however,  true  design  as  this  term  is 
understood  by  engineers,  and  not  the  product  of  trial 
and  failure  as  have  been  all  pavement  slabs  hitherto  laid 
down.  To  this  degree  at  least  the  development  is  unique 
in  the  actual  practice  of  paved  road  building. 

Ultimate  Strength  and  Pin  Stress 

WHEN  very  high  strength  is  displayed  by  a  material 
or  type  of  member  it  becomes  pertinent  to  con- 
sider whether  this  strength  may  safely  be  utilized.  So 
in  the  case  of  the  remarkable  test  values  for  bridge  pins, 
brought  to  attention  anew  by  the  review  on  page  502 
of  tb's  issue.  Under  former  practices  in  fixing  stresses 
— by  referring  them  to  ultimate  strength,  and  applying 
a  factor  of  safety,  as  thi'ee,  or  five — there  would  be  no 
doubt  that  high  test  strength  would  be  reflected  in  high 
working  stresses.  But  the  view  held  in  i-ecent  years  is 
that  safety  should  be  rated  on  elastic-limit  strength, 
chiefly  because  this  latter  is  very  often  the  effective 
ultimate  strength  in  service.  Not  only  are  many  struc- 
tures of  such  constitution  that  general  failure  super- 
venes when  any  one  element  begins  to  yield,  but  the 
general  liability  of  structural  metal  to  sudden  fracture 
due  to  brittleness,  local  injury  or  other  interference  with 
plastic  distortion  has  the  effect  of  wiping  out  the  dif- 
ference between  ultimate  and  elastic  strength  so  far  as 
use  is  concerned.  Pins,  however,  are  outside  the  scope 
of  these  considerations.  Unlike  all  other  structural 
members  they  appear  to  be  immune  against  premature 
fracture.  Further,  when  a  pin  becomes  unserviceable, 
through  either  bending  or  grooving,  it  does  not  at  once 
endanger  the  structure.  In  sum,  pins  can  be  counted 
on  to  stay  in  place  and  hold  the  structure  together  up 
to  ultimate  testing-machine  load.  This  lends  increased 
meaning  to.  the  high  test  figures,  since  they  may  be 
interpreted  in  conformity  with  old-time  practice  as  the 
direct  gage  of  working  stresses. 


How  Shall  Engineering  Practice 
Be  Limited? 

MUCH  attention  is  being  given  in  New  York  State 
to  the  proposal  to  repeal  the  clause  in  the  engi- 
neers' licensing  law  allowing  corporations  and  partner- 
ships to  practice  engineering.  Tha  question  having  been 
raised,  it  is  quite  likely  that  the  issue  will  be  made  a 
national  one.  If  so  it  will  have  to  be  opened  up  in  the 
American  Engineering  Council,  for  the  New  York  clause 
it  is  proposed  to  repeal  is  in  Accord  with  the  former 
Engineering  Council's  model  licensing  bill.  In  other 
words,  the  council's  bill  would  permit  corporations  and 
partnerships  to  practice  engineering  provided  the  engi- 
neering work  done  by  the  corporation  or  partnership 
be  under  the  direction  of  licensed  engineers.    In  neither 
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case  is  the  corporation  or  partnership  itself  licensed, 
though  that,  practically,  is  the  effect  of  the  provision. 
It  is  to  be  noted  that  those  who  want  the  corporations 
and  partnerships  excluded  from  practice  are  careful  to 
use  the  tenn  "unrestricted  partnership."  The  term  is 
not  clarified  in  the  petition  (see  page  518),  but  is  ex- 
plained by  those  responsible  for  it  to  mean  partnerships 
in  which  non-engineers  may  be  members.  They  do  not 
object  to  practice  by  partnerships  in  which  every  mem- 
ber is  a  licensed  engineer.  Obviously,  this  is  a  logical 
position,  for  it  restricts  the  practice  of  engineering 
to  those  Vrfho  have  the  proper  qualifications.  This 
point  not  having  been  brought  out  strongly  in  the 
petition  against  corporate  and  partnership  practice  has 
not  received  attention  from  the  opposing  side.  In  the 
course  of  future  argument,  however,  this  qualification 
of  the  type  of  partnership  should  be  given  consideration. 
Again,  we  reiterate  the  importance  of  the  question. 
It  should  have  immediate,  thoughtful  and  widespread 
discussion. 


Government's  Report  on  California's 
Highways 

SOME  months  ago  a  report  was  made  to  two  of  the 
large  California  automobile  clubs  regarding  the  con- 
dition of  the  California  highway  system.  This  report 
had  a  critical  air,  a  fact  brought  out  in  our  comment 
thereon  in  the  issue  of  Feb.  10.  Later  the  California 
Highway  Commission  itself  made  reply  to  the  criticisms, 
and  now  we  have  what  may  be  considered  the  final  evi- 
dence in  the  case — a  report  by  the  U.  S.  Bureau  of 
Public  Roads. 

The  latter  report,  made  by  Dr.  L.  I.  Hewes,  the 
bureau's  general  inspector  for  the  West,  was  abstracted 
in  the  Engineering  News-Record  last  Week,  p.  469.  That 
brief  abstract  will  give  the  experienced  highway  engi- 
neer confidence  in  the  report,  for  ever  the  abstract 
bears  evidence  of  a  full  grasp  of  the  subjc  ,t,  of  remark- 
able thoroughness,  and  of  impartiality.  But  the  ab- 
stract does  not  do  the  report  justice.  It  is  a  remarkable 
document.  Nothing  like  it  has  ever  been  written  before, 
a  fact  that  will  come  home  to  engineers  when  the 
printed  copies  are  available.  It  breaks  new  paths  in 
several  directions,  and  will,  we  believe,  be  the  ground- 
work on  which  investigation  of  a  similar  sort  will  be 
based  for  many  a  day. 

With  that  in  mind  it  is  worth  while  examining  the 
conclusions.  The  clinching  fact  is  in  this  finding, 
that  of  a  total  of  1,262  miles  of  concrete  pavement  87.5 
per  cent  is  in  Class  A,  B  or  C  condition  (which  may  be 
described  as  good  or  better  than  good),  while  only  12.5 
per  cent  is  in  the  inferior  classes,  D,  E  and  F.  This 
rating  is  on  a  definite  quantitative  basis.  When  it  is 
remembered  that  this  concrete  pavement  is  practically 
all  4  in.  thick,  that  the  use  of  this  thin  slab  has  made 
jit  pos.^ible  to  give  a  large  part  of  the  state  good  high- 
way service,  and  that  the  design  was  determined  nearly 
Iten  years  ago,  before  the  heavy  traffic  came,  there  can 
be  no  other  conclusion  than  that,  measured  by  results, 
the  California  Commission's  work  ha.s  been  a  success. 
The  bureau's  report  does  not  agree  with  all  the  commia- 
nion's  policies;  in  fact  it  suggests  many  changes,  but 
back  of  the  results  above  quoted  if  is  not  possible  to 
go.  The  bureau's  view  is  well  summed  up  in  this  para- 
graph of  the  report : 

"It  cannot  be  said  in  1020,  in  the  light  of  Ihe  fact 


that  the  great  usefulness  of  the  highway  system  is  now 
proved,  that  the  state  would  have  realized  its  usefulness 
and  provided  funds  in  equal  volume  had  not  the  system 
been  extended  as  rapidly  as  it  was  and  at  some  sacri- 
fice of  either  temporary  or  ultimate  durability  to  in- 
crease mileage.  There  appears,  however,  to  be  serious 
question,  in  the  light  of  the  fact  that  70  per  cent  of 
the  defective  pavement  of  classes  D,  E  and  F  occur  on 
clay  and  adobe  soils,  as  to  the  wisdom  of  the  policy 
which  continued  the  risk  of  a  thin  slab  on  such  soils. 
It  is  undeniable,  however,  that  a  large  mileage  of  the 
same  thin  pavement  on  adverse  soil  still  remains  of 
classes  A,  B  and  C.  We  find,  however,  no  conclusive 
final  demonstration  of  the  best  construction  on  the 
adverse  soils,  and  in  that  respect  failure  to  vary  the 
designs  on  such  soils  in  the  past  has  postponed  the 
solution  of  this  problem." 

As  was  to  be  expected,  it  was  found  that  all  was  not 
perfect  in  the  commission's  management,  that  some 
things  should  have  been  done  which  were  not  done,  and 
some  things  should  have  been  done  differently,  but  when 
all  is  cast  in  the  scales,  the  good  in  the  one  pan  and 
the  shortcomings  and  mistakes  in  the  other,  the  result 
is  such  as  to  demand  the  highest  praise  for  the  com- 
mission's work. 

The  critics  of  some  months  ago  will,  indeed,  find 
corroboration  in  part  of  the  paragraph  above  quoted  and 
in  many  other  phases  of  the  report,  but  their  lack  of 
sympathetic  understanding,  to  which  attention  has  al- 
ready been  called,  stands  out  all  the  more  clearly  by 
comparison  with  the  temper  of  the  new  report. 

It  was  to  be  expected  that  the  bureau  would  find  the 
4-in.  slab  inadequate  (the  commission  itself  has  aban- 
doned it  in  favor  of  a  5-in.  reinforced-concrete  design). 
It  advises  experimental  sections  on  the  unfavorable 
soils,  suggesting  that  designs  of  not  less  than  6  in. 
in  average  depth,  reinforced,  will  be  necessary  in  view 
of  the  weight  of  traffic.  It  states  that  the  famous  Cali- 
fornia i-'-in.  carpet  coat  does  not  give  a  sen'ice  com- 
mensurate with  its  cost,  a  view  largely  held  by  highway 
engineers  outside  of  California,  and  urges  studies  of 
traffic,  fatigue  of  concrete,  soils,  and  alkali.  Finally, 
there  is  this  important  judgment  on  the  California 
lesson    with    reference   to   concrete    roads: 

"There  is  nothing  presented  by  the  entire  California 
study  that  indicates  that  eoncrete  is  not  a  successful 
pavement." 

Only  one  of  the  features  of  the  report  which  breaks 
new  paths  in  highway  study  will  be  mentioned  here: 
the  simple,  but  satisfactory,  method  developed  for  classi- 
fying the  condition  of  concrete  roads.  The  other  path- 
breaking  methods  will  be  di.scussed  in  early  issues. 

Heretofore  we  hfive  had  the  qualitative  grading.s  of 
"excellent,  good,  fair,  poor,"  with  their  many  varia- 
tions. Quantitative  descriptions  seemed  impossible. 
Yet  the  impossible  hitu  been  done.  The  classifications 
worked  out  by  Dr.  Hewes  are  reasnnal>le,  simple  and 
definite.  As  to  the  major  features  which  make  or  mar 
the  value  of  a  concrete  pavement,  no  ground  is  left  for 
judgment.  Such  things  as  pitting  and  unevenness  of 
original  finish  are  excluded,  but  these  exclusions  are  of 
minor  importance  compared  to  the  covering  of  the  prin- 
cipal features. 

If  the  report,  aside  from  its  local  significance,  had 
produced  nothing  but  this  classification  it  would  prop- 
erly have  merited  special  commendation. 
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Foundation  of  Multiple  Concrete  Ring  Girders 
For  New  York  Court  House 

Prevention  of  Unequal  Settlement  the  Controlling  Problem  in  Supporting  Heavy  Monumental  Building  of 

Hexagonal  Ground  Plan  on  Sand 

By  Carlton  S.  Proctor 


IN  PLANNING  the  new  court  house  for  New  York 
County  at  Worth  and  Centre  Sts.,  New  York  City, 
Guy  Lowell,  the  architect,  found  himself  confronted 
by  a  most  unusual  foundation  problem.  Study  of  this 
problem  by  the  firm  of  which  the  writer  is  a  member 
led  to  a  foundation  design  departing  sharply  from 
precedent.     It  is  believed  that  the  special  requirements 


z:f^ 
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which  contemplated  a  circular  building  400  ft.  in  diam- 
eter, of  highly  ornamental  character.  Above  ground 
the  proposed  structure  consisted  of  a  .steel-frame 
masonry  building  forming  in  effect  six  concentric  rings, 
each  comprising  a  series  of  columns  and  vi'alls. 

Located  on  an  irregular  site  between  Centre,  Worth, 
Baxter  and  Pearl  Sts.,  the  building  occupied  a  portion 
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FIG.  1.      PLAN  AND  VERTICAL,  SECTION  OP"  RING  GIKUKK  iO  UND.\TION  FOR  NEW  COURT  HOl'SE.  NEW  YORK  COUNTY 


of  the  case,  due  to  the  nature  of  the  building  and  to 
the  ground  conditions,  are  fully  met  by  this  type  of 
foundation.  It  consists  of  a  series  of  ring  girders, 
each  supporting  a  ring  of  columns  (in  one  case  two 
parallel  rings  of  columns),  and  capable  of  equalizing 
any    tendencies   toward    irregularity    of    settlement. 

Sand  subsoil  is  found  at  the  site  of  the  court  house, 
to  great  depth,  and  it  was  necessary  to  support  the 
building  on  this  sand.  Because  of  the  nature  of  the 
building,  it  is  of  large  ground  plan  area.  Differences 
of  settlement  are  therefore  a  possibility  that  must 
be  considered,  while  on  the  other  hand  the  monumental 
character  of  the  structure  made  it  imperative  to  pre- 
vent settlement  of  a  kind  that  might  result  in  cracking 
of  the  structure.  Groundwater  conditions  also  affected 
the  design,  as  will  appear. 

In  1914,  after  a  competition  for  designs,  the  Court 
House  Board  accepted  plans  submitted  by  Mr.  Lowell, 


of  the  old  Collect  Pond,  shown  on  early  city  maps. 
Under  the  circums^^ances  it  was  evident  to  the  archi- 
tect and  to  the  engineers  called  in  to  advise  him  that 
unusual  precautions  should  be  taken  to  provide  a  foun- 
dation insuring  the  least  possible  inequality  of  settle- 
ment. 

Exploration  of  the  site  by  borings  was  conducted 
in  1914.  Seven  pipe  borings  were  taken  by  a  method 
furnishing  dry  samples;  nineteen  wash  borings  were 
made,  and  seven  test  pits  were  sunk.  The  results 
showed  that  rock  occurred  in  a  few  places  at  a  depth 
in  the  vicinity  of  150  ft.,  but  over  most  of  the  site 
was  below  210  ft.,  the  limit  of  the  exploration;  that 
the  surface  material  was  artificial  fill,  including  at  one 
point  the  refuse  of  a  tannery,  overlying  a  deposit  of 
fine  sand,  clarj%  silt  and  peat;  but  that  about  33  ft. 
below  curb,  or  El.  — 15,  sand,  or  gravel  was  encountered 
over  the  entire  area.     The  borings  indicated  that  this 
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sand  and  gravel  deposit  was  continuous  and  extended 
down  to  the  limit  of  the  borings. 

It  was  evident  that  the  building  would  have  to  be 
founded  in  this  sand  and  gravel  stratum  and  that  a  thor- 
oughly substantial  foundation  was  afforded  by  it,  but 
that  this  foundation  would  inevitably  be  of  somewhat 
compressible  character,  when  considered  in  relation  to 
the  high  demands  for  prevention  of  differential  settle- 
ment of  the  building. 

At  this  time  the  depth  of  water  in  the  soil  was 
14.5  ft.  below  mean  high  water  (the  latter  being  datum). 
Groundwater  at  the  present  time  is  at  El.  -\-2.  The 
former  low  level  of  the  water  undoubtedly  was  caused 
by  long-continued  pumping  for  construction  of  the 
Canal  St.  subway  station,  two  blocks  to  the  north. 

Loading  tests  were  made  on  the  sand  and  gravel 
subsoil  in  the  exploratory  test  pits.  These  confirmed 
the  engineers  in  their  opinion  that  the  material  would 
support  the  building  safely. 

Since  the  very  great  depth  to  rock  made  a  rock 
foundation     impossible,    and    at    the    same    time    the 


i.     EXTREME    LOAD 
ASSUMPTION 


character  of  the  msrterial  was  such  as  to  eliminate 
consideration  of  piles,  it  was  evident  that  spread  foot- 
ings of  some  form  had  to  be  adopted.  In  view 
of  the  monumental  and  spread-out  character  of  the 
building,  careful  consideration  had  to  be  given  to  the 
question  of  differential  .settlement.  It  was  obvious,  of 
course,  that  the  footings  should  be  carried  down  to  the 
sand  or  gravel,  and  not  rest  in  the  artificial  fill  or  the 
"ilt  and  mixed  strata  overlying  the  sand ;  but  a.s  the 
material  did  not  vary  in  character  l)€low  El.  — 15,  it 
did  not  appear  that  there  would  be  any  advantage  in 
going  deeper.  The  importance  and  monumental  char- 
acter of  the  building  also  made  it  advi.sable  to  limit  the 
foundation  loading  to  very  moderate  values. 

It  wa.s  concluded  that  isolated  footing.-?  for  the  vari- 
ous columns  would  be  almo.st  certain  to  settle  non- 
uniformly.  The  material  is  variable  in  texture,  and 
thi.s,    together    with    the    inevitable    differences    in    the 


^nyhm  panefs  assumecf  physical    condition    of   the 

-         -  underlying    strata,    would 

make  even  the  most  care- 
ful  proportioning    of    the 
footing  area  an  insufficient 
precaution  against  differ- 
ences of  settlement.     The 
variation  in  live-loads  was 
a  further  unfavorable  fac- 
tor.   It  was  concluded  that 
either  some  arrangement 
of   combined    footings    or 
an      integral     foundation 
should  be  used.    Grouping 
a  number  of  adjacent  col- 
umn footings  into  a  single  foundation  did  not  appear  to 
allow  suflnciently  for  the  probable  variations  in  founda- 
tion resistance  over  the  site.    A  full  mat  foundation  over 
the  whole  area,  on  the  other  hand,  threatened  to  be  of 
prohibitive  cost,  the  more  so  as  the  indeterminate  dis- 
tribution of  stresses  would  require  the  mat  to  be  made 
thick  enough  to  give  an  ample 
margin  of  safety.    Two  special 
arrangements     of     combined 
footings    were    therefore    dis- 
cussed, each  being  of  a  kind  to 
average  the  physical  conditions 
over  a  large  area.    In  the  one, 
a  radial  line  of  columns  would 
have    a    common    grillage    or 
girder  foundation  ;  in  the  other 
these  girders  would  be  circum- 
ferential, or  ring  shaped,  car- 
rying one  of  the  column  circles 
in  the  framing  of  the  building. 
As  the  architectural  arrange- 
ment of  the  building  was  such 
that   the   walls   and    principal 
partitions     ran     circumferen- 
tially,    radial    equalization    of 
settlement  would  be  of  little 
effect,  whereas  circumferential 
I'liualization  by  means  of  cir- 
cular foundation  girders  would 
safeguard  against  cracking  of 
walls     and     would     leave     no 
opportunity   for  harmful  dif- 
,ik],i.;ks     ferential     settlement     except 
that   which    might   occur   be 
tween    consecutive    rings    of    columns,    where    it    could 
affect  at  the  worst  some  minor  partitions.     This  cir- 
cular girder  .scheme  was  therefore  adopted. 

It  was  not  possible  nor  was  it  considered  necessary 
to  make  the  circular  girders  strong  enough  to  can->- 
the  load  under  the  extreme  condition  of  support  con- 
centrated at  two  opposite  points  of  the  ring.  Each 
girder  was  designed  to  transmit  the  entire  load  of  any 
one  column  to  the  remaining  part  of  that  girder,  on 
the  assumption  fFig.  .". )  that  the  soil  under  the  adjoin- 
ing two  panels  had  no  supporting  value.  This  simple 
assumption  was  found  to  represent  a  more  severe  re- 
quirement than  various  other  possible  inequalities  of 
load    distribution. 

After  a  complete  design  had  been  made  on  this  basis. 
ff  change  in  policy  of  the  city  government  resulted 
not  only  in  temporary  su.spension  of  work  on  the  plans 
but  in  a  subsequent  complete  modification  of  the  l)uild- 
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ing  project.  In  the  fall  of  1919  the  architect  was 
authorized  to  proceed  on  the  basis  of  a  revised  plan, 
the  revision  providing  for  a  building  of  hexagonal  shape 
and  only  about  80  per  cent  as  large  in  plan  as  the 
original  circular  building.  The  changes  naturally  called 
for  complete  redesign  of  the  foundations,  but  the  same 
general  scheme  was  used.  As  will  be  seen  from  the  plan 
in  Fig.  1,  one  of  the  circular  girders  carries  two  adjoin- 
ing circles  of  columns,  while  in  the  earlier  project  two 
girders  were  used  here.  The  foundation  is  now  under 
construction  and  is  nearly  completed.  Rodgers  & 
Hagerty,  Inc.,  are  the  contractors. 

In  the  final  planning  two  comparative  designs  were 
worked    out   for   the   circular    girders,    as    sketched    in 
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Reinforced    Concre^ 
Girder  Design 


ONE  OF  THE    FOT'ND.A.TION   <!TRT)RRS 


Fig.  4.  One  was  of  the  type  contemplated  in  the  earlier 
planning,  comprising  a  relatively  thin  concrete  base  slab 
and  circular  steel  distributing  girders  resting  on  this 
slab.  The  other  combined  the  slab  and  girder  func- 
tions in  a  reinforced-concrete  T-girder,  in  which  the 
bearing-slab  action  was  taken  care  of  by  the  head  of 
the  T.  The  reinforced-concrete  girder  proved  to  be 
more  economical  as  well  as  more  adaptable  and  flexible 
in  application  to  the  varying  conditions  of  the  design, 
and  it  was  therefore  adopted. 

Uniformity  of  loading  on  the  soil  was  obtained  by 
varying  the  width  of  the  girder  base,  or  head  of  the  T, 
while  the  unit  stresses  in  steel  and  concrete  were 
adjusted  by  varying  the  thickness  of  the  stem  of  the 
T  and  the  amount  of  reinforcing. 

As  designed,  all  portions  of  the  foundation  are  sub- 
jected to  a  load  of  2  tons  per  square  foot  of  soil  bear- 
ing area,  under  dead  load.  The  proportions  being 
adjusted  for  uniformity  in  this  way,  the  design  was 
checked  for  dead  plus  probable  live-load;  the  base 
pressure  in  this  condition  does  not  exceed  3  tons  per 
square  foot  at  the  points  of  highest  live-loading. 

In   the   execution   of   the   design    care   was   taken    to 
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insure  that  construction  joints  separating  successive 
days'  work — as  rt  was  impossible  to  cast  each  ring  in 
a  continuous  operation — should  not  establish  danger- 
ous shear  planes.  To  this  end  the  construction  joints 
were  placed  at  the  points  of  "minimum  average"  shear, 
or  halfway  between  two  of  the  lighter  columns,  and 
each  joint  was  formed  in  a 
step,  so  as  to  give  a  lap  or 
halved  joint  between  the  suc- 
cessive pourings. 

In  the  original  design,  sub- 
grade  was  at  El.  — 15.  The 
final  design,  however,  took  ad- 
vantage of  modifications  made 
by  the  architect  in  the  revised 
plan,  and  also  of  the  fact  that 
due  to  a  slight  change  in  the 
location  of  the  building  92  per 
cent  of  the  area  of  the  footings 
would  encounter  the  sand  and 
gravel  at  a  higher  elevation, 
namely  — 11.75.  Placing  the 
elevation  of  bottom  of  girders 
at  the  latter  level  saved  ap- 
proximately 11,000  cu.yd.  of 
excavation  and  a  very  consid- 
erable amount  of  concrete.  It 
also  greatly  simplified  the 
drainage  pi-oblem,  both  during 
construction  and  during  the 
life  of  the  building.  Under 
the  portico  on  the  Centre  St. 
front,  where  the  top  surface 
of  the  sand  and  gravel  bed  is 
below  El.  — 11.75,  the  excava- 
tion will  be  carried  slightly 
deeper,  as  may  be  necessary  to  reach  good  material. 
After  the  letting  of  the  contract  it  developed  that  the 
groundwater  level  had  risen  from  El.  — 14.5  to  El.  -|-2. 
as  already  mentioned.  This  was  not  entirely  unex- 
pected, as  there  was  at  this  time  no  deep  construction 
in  the  vicinity  and  consequently  no  pumping  which 
would  maintain  groundwater  at  an  unnaturally  low 
level.  A  large  part  of  the  excavation,  therefore,  had 
to  be  made  through  water-bearing  material.  The  con- 
tractor dealt  with  this  difficulty  by  establishing  a  cen- 
tral sump,  and  reducing  the  water  level  as  the  excavation 
progressed;  by  the  time  footing  level  had  been  reached, 
the  groundwater  was  drawn  down  suflSciently  below 
this  level  to  permit  the  casting  of  all  the  footings  on 
undisturbed  dry  material.  These  means,  while  simple, 
were  entirely  effective  in  preventing  any  disturbance 
of  the  foundation  bed  by  the  large  amount  of  water 
entering  the  excavation. 

In  general  the  excavation  was  'carried  down  to  a 
level  approximating  subgrade  over  the  entire  area.  In 
the  main  part  of  the  work,  while  the  groundwater  was 
being  drawn  down  gradually,  between  3,000,000  and 
5,000,000  gal.  of  water  per  day  were  handled.     When 
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FIG.    6.      CROSS-SECTIONS    OF   SINGLE    AND    DOUBLE 
COLUMN  RING  GITlDERS 

the  excavation  had  approached  subgrade  in  any  por- 
tion of  the  site,  drains  were  placed  below  subgrade 
for  collecting  the  water  and  preventing  its  flow  upward 
through  the  floor  into  the  excavation,  thereby  preventing 
the  formation  of  springs  and  the  disturbance  of  material 
by  water  action.  In  this  manner  an  excavation  2i  acres 
in  area  was  carried  30  ft.  below  curb  level  and  14  ft. 
below  groundwater  level  (Fig.  2)  through  material 
generally  considered  unfavorable  for  such  work,  and  a 
bed  of  sand  was  utilized  for  the  support  of  the  build- 
ing without  permitting  any  disturbance  of  its  nartural 
compact  character. 

It  should  be  said,  however,  that  the  design  would 
not  have  been  based  on  the  execution  of  the  work  in 
this  manner  (in  open  excavation),  had  it  not  been  that 
recent  experience  demonstrated  the  practicability  of 
reducing  the  water  level  in  the  subsoil  by  proper  drain- 
age and  pumping.  The  fact  that  the  water  level  at 
this  site  had  in  1914  been  reduced  over  15  ft.  by  adjacent 
pumping  operations  made  it  certain  in  advance  that 
thorough  drainage  of  the  soil  in  construction  was 
feasible. 

In  the  revised  design  of  1919  the  sub-basement  floor 
was  planned  to  finish  at  El.  — 4.33,  and  provision  was 
made  for  a  complete  subsoil  drainage  system  with 
Hydrolithic  waterproofing  on  all  exterior  walls  and  the 
sub-basement  floor.  As  the  excavation  progressed,  it 
was  found  that  the  material  at  subgrade  at  the  east- 
ern end  of  the  side  was  largely  composed  of  gravel, 
which,  while  an  excellent  material  for  the  support  of 
the  building,  permitted  the  flow  of  a  considerable 
amount  of  water.  In  view  of  these  conditions  and  in 
order  to  save  the  city  the  cost  of  pumping  during  the 
life  of  the  building,  the  substitution  of  a  pressure- 
resisting  floor  for  the  simple  concrete  pavement  over 
the  spaces  between  the  girder  rings  was  recommended. 

The  history  of  the  court  house  to  date  has  been  one 
of  changes  and  delays,  and  at  the  present  time  all  con- 
tracts except  the  foundation  contract  have  been  can- 
celled by  the  city  authorities.  The  foundation  work  is 
to  a  large  extent  completed.  The  size  of  the  work  can 
bs  judged  by  the  following  approximate  table  of  quan- 
tities involved:  Area  of  excavation,  21  acres;  volume 
of  excavation,  including  am  unknown  amount  of  ash  fill, 
93,200  cu.yd.;  concrete  in  footings,  retaining  walls,  floor, 
etc.,  19,970  cu.yd.;   reinforcing  steel,   1,450  tons. 


Population  of  .lapan  and  Its  Cities 

The  first  census  of  .Japan,  recently  completed,  shows  a 
population  of  .^.S.Of.l.HO  for  Japan  proper,  17,284,207 
for  Korea,  3,654,000  for  Formosa  and  105,7<>5  for 
Saghalien,  or  a  total  of  77,005,112,  according  to  a 
Washington  dispatch  to  the  New  York  Timps.  The 
larger  cities  have  populations  as  follows:  Tokio,  2,173,- 
162;  O.saka,  1,252,972;  Kobe,  608,268;  Kioto,  591.305; 
Nagoya,  429,990;  Yokohama,  422.942.  Eight  other 
cities  have  more  than   100.000  inhabitants' each 


Railway  Ballast  and  Ballasting  Methods 

AhKliiicI  of  rti>orl  of  Cottnnittee  on  Ballast,  American  Railway 
hnginei  linri   Asuocititwii. 

ON  ROADBED  MATERIAL  subject  to  deformation 
under  live  load,  the  proper  depth  of  ballast  under  the 
ties  to  produce  approximately  uniform  pressure  on  the  road- 
bed would  be  not  less  than  the  spacing  of  ties  center  to 
center.  On  material  like  good  sub-ballast,  which  will  not 
be  deformed  under  live  load,  the  minimum  depth  of  ballast 
under  the  ties  should  be  12  in.  These  depths  are  required 
to  give  good  drainage,  to  prevent  heaving  by  frost  and  to 
form  a  cushion  for  the  track.  A  combination  of  18  to  14 
in.  of  good  sub-ballast  and  6  to  10  in.  of  top  ballast,  mak- 
ing a  total  depth  of  approximately  24  in.  under  the  ties, 
will  produce  nearly  the  same  result  as  an  equal  depth  of 
the  superior  material. 

Stone  ballast  should  be  of  such  size  that  the  pieces,  in 
any  position,  will  pass  through  a  2J-in.  ring  and  not  through 
a  J-in.  ring.  Bank  gravel  for  first  class  track  should  be 
washed  and  screened  if  it  contains  more  than  2  per  cent 
dust  or  40  per  cent  sand;  for  second  class  track  these  pro- 
portions would  be  3  and  60  per  tent  respectively.  Screened 
gravel  should  contain  not  less  than  25  per  cent  or  more 
than  50  per  cent  of  sand.  Stone  ballast  should  be  cleaned 
at  intervals  of  1  to  3  years  in  terminals,  3  to  5  years  on 
heavy  traffic  lines  and  5  to  8  years  on  light  traffic  lines. 
From  15  to  25  per  cent  of  new  ballast  will  be  required  to 
maintain  the  standard  section. 

Hopper  cars  with  a  ballast  plow  or  tie  drag  should  be 
used  in  distributing  ballast  for  raising  track,  but  for  bal- 
lasting a  parallel  track,  side  dump  cars  are  preferable, 
especially  when  operated  by  air.  Convertible  cars  having 
sides  which  swing  out  and  upward,  when  used  with  the  side 
plow  and  unloader  engine,  are  fairly  satisfactory  when 
dump  cars  are  not  available.  Anchoring  the  train  and  pull- 
ing the  plow  through  it  by  a  cable  attached  to  the  locomotive 
K  a  poor  substitute  for  the  unloader  engine,  but  it  is  better 
than  unloading  by  hand.  With  the  spreader  car,  especially 
when  operated  by  air,  ballast  deposited  alongside  the  run- 
ning track  for  a  new  second  track  can  be  spread  to  the  out- 
side shoulder  and  to  a  grade  2  in.  below  bottom  of  ties  at  a 
speed  of  8  m.p.h.  On  a  grading  dump,  in  wet  clay  or  rock, 
the  spreader  will  do  the  work  of  fifty  men  and  still  be  idle 
most  of  the  time. 


Ventilation  Tests  for  Vehicle  Tunnel 

Investigations  of  ventilation  for  the  Hudson  River 
vehicular  tunnel,  as  announced  in  the  news  section  of 
this  journal  March  4,  are  being  conducted  under  a 
co-operative  arrangement  between  the  U.  S.  Bureau  of 
Mines  and  the  New  York-New  Jersey  Bridge  and 
Tunnel  Commissions.  Flow  of  air  in  ducts  and  bends, 
such  as  will  be  used  in  the  tunnel,  is  to  be  tested  at  the 
University  of  Illinois,  where  the  Bureau  of  Mines  has 
its  central  district  experiment  station.  An  experimental 
duct  300  ft.  long  is  being  constructed  at  Urbnna  and 
special  3()0-hp.  motors  and  fans  are  being  installed. 
The  final  check  on  the  solution  of  the  ventilation  prob- 
lems will  be  obtained  in  an  experimental  tunnel  that 
is  now  being  constructed  in  the  experimental  mine  of 
the  Bureau  of  Mines  at  Bruceton,  Pa.,  just  outside  of 
Pittsburgh.  An  oval-shaped  tunnel  h;tving  similar  con- 
struction of  ducts  to  thof<e  proposed  in  the  Hudson  River 
tunnel  and  an  axel  length  of  400  ft.  is  being  constructed 
underground.  The  cross-section  is  large  enough  to  carry 
a  single  line  of  automobiles.  Studies  will  be  made  with 
respect  to  the  following  features:  (a)  DifTunion  of 
exhaust  gases  in  the  cross-section  of  the  tunnel;  (b) 
temperature  conditions  as  affected  by  the  operation  of 
internal-combustion  motors;  <c)  physiological  effects  of 
temperature,  exhaust  ga.ses,  and  smoke  under  operating 
conditions;  (d)  final  check  on  all  previous  investigations. 
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Road  Guard  Rail  Timbers  Mounted 
on  Concrete  Pipe 

System  Adopted  for  Highways  at  Spokane,  Wash., 

Is  Cheap.  Strong,  Readily  Visible 

and  Safe 

By  a.  D.  Butler 

Cit.v  Engineer,  Spokane.  Wash. 

IN  THESE  days  when  there  is  an  ever  increasing 
number  of  automobile  accidents,  the  engineer  who 
has  to  do  with  the  construction  of  highwa.vs,  streets  or 
boulevards,  every  year  finds  it  more  necessary  to  pro- 
tect the  edges  of  his  fills  or  side-hill  work  by  a  suitable 
guard  rail,  one  which  is  required  to  render  an  entirely 
different  service  from  the  guard  rail  or  handrail  of  sev- 
eral years  ago. 

What  is  the  problem  of  design  in  such  rails?  First 
there  is  the  matter  of  cost.  They  must  be  as  cheaply 
constructed  as  possible.  And  in  the  matter  of  first  cost 
can  be  considered  the  length  of  time  before  they  must 
be  removed ;  or,  in  other  words,  the  cost  per  year. 

Second,  the  rail  must  be  strong.  While  it  is  imprac- 
ticable to  build  a  structure  that  will  withstand  the  shock 
of  a  heavy  automobile  driven  at  a  high  rate  of  speed. 
or  that  of  a  heavy  truck,  yet  it  should  be  strong  enougli 
so  that  after  it  has  been  run  into  by  an  automobile 
driven  at  a  reckless  rate,  the  repair  man  can  come  out 
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and  haul  off  the  remains  of  the  machine,  rather  than 
send  for  the  maintenance  crew  to  repair  the  guard  rail. 
Third,  it  must  be  borne  in  mind  that,  in  the  vast 
majority  of  cases  the  machine  that  collides  with  the 
rail  will  do  so  almost  parallel  to  the  direction  in  which 
the  rail  is  running;  so,  if  possible,  a  rail  should  be  used 
of  such  height  as  to  have  the  tendency,  when  collided 
with  in  this  manner,  to  permit  the  wheel  to  slide  along 
it  and  crowd  the  machine  back  into  the  road,  rather 
than  to  have  any  projecting  posts  to  catch  the  wheel  or 
hub  and  thus  wreck  the  machine  or  destroy  the  guard 
i;ail. 


The  fourth  requirement  is  that  the  rail  should  be 
readily  seen  both  in  the  daytime  and  at  night.  With 
these  fundamental  requirements  in  mind,  the  writer  has 
adopted  the  following  form  of  guard  rail  with  consider- 
able success. 

The  posts  consist  of  machine-made  concrete  pipe, 
made  by  the  Spokane  Concrete  Pipe  Co.  with  a  Ham- 
mond machine.  These  pipe  are  3  ft.  long  and  10  in.  in 
diameter.  A  V.-shaped  templet  is  used  in  the  bottom 
of  the  mold,  such  that  when  the  pipe  is  made,  an  8  x  8-in. 
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limber  will  fit  corner  wise  in  this  V-shaped  notch.  These 
pipes  are  then  filled  with  concrete  and  a  bolt  anchored  in 
the  center  of  the  V,  extending  outward  far  enough  to 
pass  through  an  8  x  8-in.  timber  corner-wise.  The  holes 
for  the  posts  are  dug,  the  posts  stood  in  place  and  the 
timbers,  after  having  been  bored,  are  fitted  into  the  V  of 
the  posts  with  the  bolt  extending  diagonally  through  the 
timber.  The  posts  ai-e  then  lined  up,  filled  and  tamped 
around.  The  rail  should  be  of  such  a  height  as  to  be 
just  below  the  hub  of  an  automobile  wheel.  In  this  way 
it  furnishes  the  maximum  protection  to  the  machine 
with  the  least  danger  of  catching  the  hub  and  wrecking 
the  auto. 

On  a  recent  job,  1,600  ft.  of  this  guard  rail,  con- 
structed by  the  Street  Department  under  Leonard  Funk, 
commissioner  of  public  works  of  Spokane,  cost  a  total 
of  $947.77,  including  the  cost  of  all  material  and  labor 
in  finishing  and  painting.  This  made  the  rail  cost  59c. 
Iier  ft.    The  items  of  cost  were  as  follows : 

l.GflO  lin.ft.   8x8-in.   timber $361.12 

202    posts 303.00 

Cement    -'0.90 

Paint    16.58 

Washers     3.10 

Paint    brushes 6.17 

Bolts     34.00 

Labor    202.90 

The  following  formula  for  whitewash  has  been  used 
.and  gives  very  good  satisfaction : 

Half  a  bushel  of  unslacked  lime;  slack  with  warm 
water;  cover  it  during  the  process  to  keep  the  steam; 
strain  the  liquid  through  a  fine  sieve  or  strainer;  add  a 
peck  of  salt  previously  dissolved  in  warm  water;  3  lb. 
of  ground  rice,  boiled  to  a  thin  paste  and  stir  in  boiling 
hot;' A  lb.  of  Spanish  whiting  and  a  pound  of  glue  which 
has  been  previously  dissolved  over  a  slow  fire,  and  add 
5  gal.  of  hot  water  to  the  mixture;  stir  well  and  let 
stand  for  a  few  days ;  cover  up  from  dirt.  It  should  be 
put  on  hot.  One  pint  of  the  mixture  properly  applied 
will  cover  a  square  yard.     Small  brushes  are  best. 
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Comprehensive  Report  on  Water 
Supply  of  Kansas  City 

A  COMPREHENSIVE  report  on  the  water-works 
situation  of  Kansas  City,  Mo.,  in  printed  form 
has  now  become  available.  In  it  are  recommended  a 
new  intake  from  the  Missouri  River  on  the  Platte-Clay 
County  line  upstream  from  the  city  in  the  State  of 
Missouri,  a  low-lift  and  secondary  pumping  station  and 
purification  works,  pressure  tunnels  to  connect  with  the 
present  Turkey  Creek  station  and  a  proposed  high-lift 
station  on  the  Eas*  Bottoms  and  a  new  high-service 
station  on  the  Nicholson  Ave.  site  above  flood  levels. 

Project  Outlined 

The  project  outlined  is  good  for  108  m.g.d.  and  is 
estimated  to  cost  $18,000,000  at  present  unit  figures,  but 
the  engineering  Board  of  Review  considers  the  matter 
urgent  and  urges  the  city  officials  to  push  the  matter 
with  all  possible  haste  since  it  will  take  seven  or  ejght 
years  to  construct  the  works  and  by  that  time  the 
present  capacity  of  the  existing  works,  which  cannot 
easily  be  extended,  will  have  been  reached.  The  person- 
nel of  the  board  is  as  follows :  Wynkoop  Kiersted, 
chairman;  C.  S.  Burns,  George  A.  Johnson,  Alexander 
Maitland  and  John  Prince.  The  consulting  engineers 
are  Fuller  &  McClintock,  New  York  City.  From  their 
report   the  following  notes  are  taken : 

A  population  of  700,000  expected  in  1943  is  to  be  provided 
for.  This  will  be  twenty  years  after  the  bulk  of  the  bonds 
are  dated  and  the  state  constitution  provides  that  city  bonds 
must  be  amortized  in  20  years  and  the  present  generation 
ought  not  to  be  required  to  provide  for  works  for  a  much 
longer  period.  In  1943  the  avei'age  consumption  is  estimated 
at  104  m.g.d.;  maximum  for  month,  125  m.g.d.;  for  week, 
135  m.g.d.;  for  day,  145  m.g.d.;  for  hour,  178  m.g.d.;  and  for 
hour  including  fire  draft,  205  m.g.d.  If  the  water  is  to 
be  sanitary,  clear,  free  from  color,  tastes  and  odors  and  have 
a  reasonably  low  hardness,  filters  must  be  provided. 

The  Missouri  River  proved  on  investigation  the  most  eco- 
nomical and  feasible  source.  The  Ozark  supply  would  re- 
quire filtration,  a  140-mile  conduit  and  three  pumping  sta- 
tions with  an  aggregate  lift  of  1,100  ft.  at  s  cost  exceeding 
170,000,000.  Well  supplies  are  hard  and  require  removal  of 
iron  as  well  as  softening  Lakes  near  St  Joseph  are  insuffi- 
cient in  quantity.  To  take  the  Missouri  water  above  St. 
Joseph  involves  a  70-niile  aqueduct.  While  avoiding  the 
sewage  of  Leavenworth,  Atchison  and  St.  Joseph  it  is  nearer 
Omaha  and  analyses  indicate  at  the  lower  point  inappre- 
ciable pollution  easily  removable  by  filtration.  Storage  pos- 
sibilities on  the  Kansas  River  are  possible  but  the  quality 
would  be  little  better  than  the  Missouri  and  conduits  and 
lands  for  impounding  reservoirs  much  greater,  besides  which 
the  works  would  be  subject  to  heavy  taxation  by  Kansas. 
The  site  selected  for  the  intake  line  within  the  state  will  be 
free  from  taxation,  subject  to  local  police  protection  and 
where  power  of  condemnation  is  available  for  tunnels. 

Utilization  of  the  site  of  the  Quindaro  works,  which  lie  in 
Kansas,  for  a  new  plant,  involves  heavy  taxes.  When  the 
total  annual  costs  are  taken  into  consideration  there  is  prac- 
tically no  advantage  in  locating  new  works  at  Quindaro  in 
Kansas  in  order  to  utilize  the  existing  investment  there. 
The  fact  that  it  is  not  feasible  to  enlarge  the  Turkey  Creek 
pumping  station,  together  with  the  growth  of  the  city  to  the 
cast  and  south,  makes  it  advisable  to  construct  a  complete 
new  high-lift  station  in  the  East  Bottoms  In  connection 
with  this  station  a  covered  equalizing  reservoir  will  be  re- 
quired to  balance  the  hourly  peaks  and  to  provide  for  fire 
drafts. 

Estimated  costs  are  as  follows:  Intake  and  protection, 
$1,013,000;  river  pumping  station,  low  lift  to  filters  and  high 
duty  through  pressure  tunnels  to  city,  |1. 300,000-  purifica- 
tion plant  comprising  grit  and  reaction  cham"ber8    prelim- 


inary settling  basins,  coagulating  basin,  rapid  sand  filters 
and  filtered  water  reservoir,  $4,485,000;  concrete-lined  pres- 
sure tunnels,  80  to  100  ft.  below  river  and  solid  rock  to  river 
(22,000  ft.  7h  ft.  diameter)  with  branches  to  Turkey  Creek 
station  (12,000  ft.  6 J  ft.  diameter)  and  to  East  Bottoms 
station  (14,000  ft.  6  ft.  diameter),  $4,471,000;  East  Bottoms 
station  and  20,000,000-gal.  equalizing  reservoir,  $2,714,000; 
discharge  main  from  East  Bottoms  station  to  distribution 
system,  $2,400,000;  distribution  system  and  improvement 
of  existing  works,  $1,600,000. 

Filters,  settling  basin,  pumps  and  boilers  should  bs  built 
with  capacity  for  about  ten  years,  but  in  general  the  works 
should  be  designed  for  needs  up  to  1943. 

Immediate  improvements  of  the  existing  works  recom- 
mended are  as  follows:  (1)  Shut  off  sewer  fiush  tanks  and 
restrict  street  flushing,  meter  all  services  and  continue 
plumbing  inspections  with  a  view  to  curtailing  waste;  (2) 
exercise  vigilant  and  exacting  laboratory  control;  (3)  in- 
stall a  50-m.g.d.  pump  at  Quindaro  station  and  a  30-m.g.d. 
unit  at  Turkey  Creek  station,  (4)  add  valves  to  discharge 
headers  at  Turkey  Creek  to  minimize  the  danger  of  throw- 
ing several  pumps  out  of  service  in  case  of  a  break;  (5) 
continue  to  develop  gridiron  system;  (6)  cover  Turkey 
Creek  reservoir,  Holly  St.  reservoir  and  Northeast  basin 
to  protect  them  from  contamination. 

Basic  Data 

Basic  data  on  which  the  five  river  projects  were  com- 
pared are  as  follows.  Structures  readily  constructed  piece- 
meal are  estimated  as  of  1933,  others  for  1943.  In  1933 
the  average  daily  consumption  is  estimated  at  71  m.g.d. 
and  the  ma.\imum,  100  m.g.d.  In  1943  corresponding  figures 
are  104  and  145  m.g.d. 

The  intakes  have  been  planned  for  the  maximum  1943 
capacity.  Of  the  low-lift  and  secondary  low-lift  pumping 
stations  everything  except  the  pumps  and  boilers  have  been 
planned  for  1943  maximum  capacity,  but  the  first  installa- 
tion is  for  1933  conditions.  Force  mains  are  planned  for 
1933  conditions. 

In  the  purification  works  grit  chambers  with  hopper  bot- 
toms are  planned  for  10-min.  flow  of  145  m.g.d.;  the  reaction 
chambers  for  30  min.  flow  for  145  m.g.d.,  baffled  to  produce 
a  velocity  of  1  ft.  per  minute;  of  four  preliminary  settling 
basins  having  a  combined  capacity  of  39  m.g.,  equivalent 
to  9  hours  flow  of  104  m.g.d.,  only  three  are  to  be  built  at 
first;  of  four  coagulating  basins  having  combined  capacity 
of  52  m.g.,  equivalent  to  12  hours'  flow  for  943  avei-age  con- 
ditions, three  only  are  to  be  built,  providing  for  1933  con- 
ditions; eighteen  4  m.g.d.  filters  for  the  initial  installation 
having  40  to  50  per  cent  overload  capacity;  head  houses 
for  average  1943  conditions  with  40  to  50  per  cent  overload 
capacity  in  the  application  of  chemicals;  2.9  m.g.  filtered 
water  reservoirs  planned  for  40-min.  flow  for  average  1943 
conditions;  connecting  conduits,  gate  houses,  aerating  devices 
and  pressure  tunnels  for  maximum  1943  capacity. 

Aeration  is  to  be  effected  at  times  by  passing  the  raw 
water  weirs  3  to  5  ft.  above  the  grit  chambers.  In  its  fall 
into  the  chambers  the  water  would  be  broken  up  by  riffle 
boards. 

In  proportioning  tunnels  and  conduits  the  Hazen- 
Williams  formula  was  used,  with  c  =  120  for  concrete  pipe, 
tunnels  and  conduits,  c  -^  100  for  cast-iron  pipe,  c  =  90 
for  steel  pipe. 

The  main  tunnel  would  be  driven  16,000  ft.  of  its  22,000 
ft.  without  intermediate  shafts,  but  for  the  smaller  branch 
tunnel.s  temporary  shafts  at  4,000-ft.  intervals  would  be 
provided. 

Road  Types  on  Lincoln  Hijrhway 

On  the  3,305  miles  of  road  forming  the  Lincoln  High- 
way between  New  York  and  San  Franci.sco  the  mileage 
of  the  different  types  of  construction  on  Jan.  1,  I92I, 
was  as  follows:  Graded  gravel,  956;  graded  earth, 
725.67;  concrete,  422.34;  bituminous  macadam,  401.81; 
macadam.  287.10;  brick,  219.C8;  natural  earth.  1.36.00; 
asphalt,  78;  natural  gravel.  62.10;  granite  block.  7.10; 
creosote  wood  block,  5.90 ;  sand,  3.30. 
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Pneumatic  Hand  Shovels  Hasten 
Tunnel  Excavation 

Shovel  Blades  Attached  to  Pneumatic  Hammers  Cut 

and  Loosen  Very  Stiff  Clay  Without 

Picking  or  Blasting 

By  George  C.  D.  Lenth 

Con.sulting  Engineer,  Chicago.  111. 

PHENOMENAL  progress  in  tunneling  stiflf  clay  has 
been  made  by  using  pneumatic  shovels,  ia  con- 
structing a  large  sewage  conduit  in  the  south  part  of 
Chicago.  In  round  figures,  a  foot  an  hour  of  completed 
tunnel  is  being  averaged.  This  exceeds  any  local  rec- 
ord and  Chicago  has  built  some  scores  of  miles  of  clay 
tunnel  in  the  last  25  years. 

A  three-barreled  conduit  had  to  be  constructed,  ex- 
tending from  the  Calumet  pumping  station  of  the  Sani- 
tary District  of  Chicago,  located  near  125th  St.  and 
Indiana  Ave.,  to  the  site  of  the  proposed  Calumet 
sewage  treatment  works  now  under  contract,  located 
just  north  of  125th  St.  and  east  of  the  right  of  way  of 
the  Chicago  &  Western  Indiana  R.R.,  a  distance  of  2,300 
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FIG.  1.   COMPACT  PLANT  LAYOUT  CONCENTRATED 
SURFACE  OPERATIONS 

ft.  The  three  sections  are  constructed  of  reinforced 
concrete,  the  sizes  being  respectively  5*  ft.,  7*  ft.  and 
9  ft.,  and  the  cross-sections,  semi-elliptical.  The  pur- 
pose of  the  three-barrelled  section  is,  first,  to  convey 
sewage  from  the  pumping  station  through  the  54-  ft. 
and  7A-ft.  conduits  under  pressure,  at  a  velocity  suf- 
ficiently high  to  prevent  sedimentation,  to  the  sewage 
treatment  plant,  and,  second,  to  convey  the  treated 
effluent  back  by  gravity  through  the  9-ft.  section  into 
a  large  outlet  conduit  already  constructed  under  the 
sewage  pumping  station.  Thence  the  treated  sewage  is 
carried  by  gravity  into  the  Sag  channel,  which  carries 
it  to  the  main  drainage  channel  and  the  Illinois  River. 

Between  the  pumping  station  and  the  westerly  main 
track  of  the  Illinois  Central  R.R.,  a  distance  of  500  ft. 
there  were  a  number  ot  obstacles,  such  as  a  5-ft.  brick 
sewer,  switch  tracks,  building  material  and  the  footings 
of  the  new  power  plant  building,  all  of  which  had  to  be 
taken  into  account  before  the  work  started.  From  the 
w'est  line  of  the  Illinois  Central  right  of  way  to  the  east 
line  of  the  Western  Indiana  R.R.  right  of  way,  a  dis- 
tance of  approximately  1,150  ft.,  the  Illinois  Central 
has  more  than  50  tracks,  and  the  Western  Indiana,  3 
tracks.  In  accordance  with  the  terms  of  the  easements 
granted  by  the  railroad  companies,  all  work  on  their 
respective  properties  had  to  be  carried  on  in  tunnel. 
The  contractor  for  the  work  located  the  shaft  about  100 


ft.  west  of  the  Illinois  Central  R.R.,  Fig.  1, 
a  30-ft.  square  shaft  29  ft.  deep,  installing  i 
concrete  mixing  plant,  an  air  compressor  plant 
track,    cement    .shed,    storehouse,    blacksmith 
office.    Over  the  concrete  mixing  plant  is  a  h 
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FIG.    2.      THREE-BARRELED    SEVi^ER    TUNNEL    LINING 

locker  room  for  the  use  of  the  men,  thus  giving  them 
a  safe  place  for  their  clothes  and  a  warm  place  for 
dressing. 

The  peculiar  shape  of  the  tunnel,  as  shown  in  Fig.  2, 
and  the  closeness  of  the  railroad  tracks  to  the  roof  (the 
distance  from  the  top  of  the  rail  to  the  outside  of  con- 
crete being  approximately  16  ft.)  made  it  apparent 
that  the  entire  section  could  not  be  economically  tun- 
nelled in  one  operation.  The  outside  width  of  the  com- 
pleted conduit  is  approximately  30  ft.,  and  the  maximum 
height,  12  ft.  The  soil  is  a  blue  glacial  clay,  tenacious, 
dry  and  difficult  to  pick.  The  amount  of  excavation  on 
the  7i-it.  section  is  34  cu.yd.  per  foot,  and  on  the  whole 
section  is  approximately  94  cu.yd.  The  amount  of  con- 
crete per  foot  for  the  whole  section  is  approximately 
4.2  cu.yd.,  with  80  lb.  of  reinforcing  steel.  Considerable 
discussion  was  had  between  the  contractor,  his  super- 
intendent, and  his  engineer  as  to  the  method  and  plan 
to  pursue,  and  after  analyses  of  the  earth  stresses  were 
made,  the  decision  was  reached  to  excavate  and  con- 
crete the  central,  or  7J-ft.  section,  first,  and  after  the 
concrete  had  received  a  set  of  at  least  48  hours  to  follow 
up  with  the  5  4 -ft.  section  on  the  north  and  the  9-ft. 
section  on  the  south. 

Work  on  the  shaft  was  started  early  in  November, 
1920,  and  on  account  of  the  critical  freight  car  situa- 
tion, especial  eifort  was  made  to  store  sand,  gravel  and 
cement,  so  that  when  excavating  and  concreting  started 
no  delay  from  lack  of  materials  would  be  experienced. 
About  50  per  cent  of  the  materials  for  the  whole  job 
were  on  the  site  before  tunneling  was  started  on  Nov. 
28.  The  disposal  of  the  excavated  material,  amounting 
to  approximately  22,000  cu.yd.,  was  solved  by  purchas- 
ing eight  acres  of  low  land  south  of  and  adjoining 
125th  St.  Two  headings  were  started,  one  to  the  west 
toward  the  pumping  station  and  the  other  to  the  east, 
and,  on  account  of  the  delay  in  getting  air  tools,  tun- 
nelling was  carried  on  in  the  usual  manner  without  the 
use  of  compressed  air. 

Under  ordinary  tunnelling  methods,  progress  is  de- 
termined by  the  amount  of  material  which  can  be  mined 
in  each  shift.  A  foreman,  five  miners,  two  muckers 
and  one  car  pusher  are  considered  a  working  unit,  and 
in  tunnel  work  in  soil  of  this  character  and  degree  of 
hardness  the  rate  for  each  miner  has  been  3  to  4  cu.yd. 
for  each  8-hr.  shift.  The  introduction  of  the  com- 
pressed air  shovel  and  pick  has  revolutionized  progress. 
Instead  of  the  miners  setting  the  pace,  the  problem  is  to 
remove  the  muck  so  that  the  miners  can  be  kept  rea- 
sonably busv.     A  foreman,  four  miners,  six  muckers 
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and  two  car  pushers  are  the  working  unit  in  one 
heading,  with  a  rate  of  output  of  from  8  to  10  cu.yd. 
per  miner  per  8-hr.  shift.  In  two  8-hr.  shifts  18 
miners  excavated  as  high  as  196  cu.yd.  The  muck  is 
removed  in  standard  half-yard  tunnel  cars.  The  view, 
Fig.  3,  shows  the  crew  and  the  air  tools  in  the  head- 
ing for  the  7'-ft.  section,  the  outside  dimensions  of 
which  are  approximately  10  x  10  ft. 

From  the  start,  the  progress  of  the  work  has  been 
phenomenal.  Two  8-hr.  shifts  mining  and  one  8-hr. 
shift  concreting,  have  completed  between  20  and  25 
lin.ft.  of  tunnel.  This  exceeds  by  far  any  of  the  records 
heretofore  made  on  work  of  this  character  in  this 
locality.  The  progress  in  excavation  during  the  first 
58  days  of  tunnelling  was:  764  ft.  of  9-ft.  section,  883 
ft.  of  7J-ft.  section  and  864  ft.  of  55-ft.  section,  which 
is  equivalent  to  822  ft.  of  the  entire  section,  or  a  rate 
of  14.2  ft.  per  day.  The  progress  during  the  two 
weeks  prior  to  Feb.  1  has  greatly  exceeded  the  average, 
so  that  the  slogan  on  the  job  is  now  "Get  at  least  one 
foot  of  completed  tunnel  every  hour"  for  six  working 
days.  The  recent  daily  reports  indicate  this  to  be  the 
performance.  This  progress  is  due  not  only  to  the 
introduction  of  the  compressed  air  pick  and  shovel,  but 
also  to  the  efficiency  of  the  contractor's  organization. 
The  air  picks  and  shovels  are  operated  by  Little  David 
hammers  made  by  the  Ingersoll-Rand  Co.  The  actual 
cost  of  excavation  from  the  heading  in  the  tunnel  to 
its  final  disposal  on  the  dump  was  slightly  less  than 
$5  per  cubic  yard.  The  rate  of  pay  for  miners  is  $1.25 
per  hour;  muckers,  $1.12^  per  hour,  and  other  labor, 
$1   per  hour. 

The  digging  blades  were  .specially  designed  for  this 
job,  and  a  considerable  amount  of  money  was  expended 
in  getting  the  proper  shape  commensurate  with  ease 
of  handling.  The  most  satisfactory  size  is  5x9  in. 
and  the  best  weight  is  7^  lb.  The  character  of  the 
steel  for  the  blades  was  a  problem  which  was  difficult 
of  solution.  The  repeated  stress  and  strain  within  the 
steel  due  to  air  gun,  caused  the  cutting  tools  to  break 
at  the  most  unexpected  times,  .so  that  a  large  supply 
of  these  had  to  be  kept  on  hand.  Fig.  4  shows  the 
details  of  this  shovel.  Considerable  saving  in  the  con- 
struction cost  was  possible  because  of  the  character 
of  the  ground  which  is  such  that  ev«?n  with  the  rail- 
road traffic  over  the  roof  of  the  tunnel  it  is  unnecessary 
to  place  any  cant.s  or  timbers.    Thf  funnel  work  is  also 


carried  on  without  compressed  air  except  as  it  is  used 
to  operate  the  digging  tools. 

A  1:2^:4:2  concrete  is  mi.xed  on  the  surface  in  a 
14-cu.ft.  capacity  batch  mixer  and  spouted  down  into 
the  tunnel  into  half-yard  tunnel  cars.  Segmental  steel 
tunnel  forms  of  the  Blaw  type  are  used.  As  the  con- 
creting on  the  7^-ft.  section  progresses,  openings  5  ft. 
high  by  7  ft.  long  are  left  in  the  north  and  south  walls 
at  frequent  intervals,  which  are  of  great  help  in  con- 
structing the  9-ft.  and  5i-ft.  sections.  By  means  of 
these  openings  the  tracks  of  the  lateral  tunnels  are 
connected  to  those  in  the  7'.-ft.  section. 

The  entire  plant  is  operated  by  electricity,  the  hoist, 
the  concrete  mixers  and  the  air  compressors.  Coal  is 
used  for  heating  aggregate  and  water  in  severe 
weather.  The  air  compressor  is  of  the  two-stage  belt- 
driven  Ingersoll-Rand  type  XB  having  a  capacity  of 
600  cu.ft.  per  minute  and  giving  an  air  pressure  of 
100  lb.  which  is  capable  of  handling  15  to  18  air  picks. 
The   installation  of  the  compre.-sed   air   plant   for  the 


FIG  1.      PNEUMATIC  SHOVEL  BLADE 

operation  of  the  picks  and  shovels  made  unnecessary  the 
installation  of  fans  and  blowers  for  ventilation  pur- 
poses. While  excavation  is  in  progress,  there  is  an 
abundance  of  air  from  the  hammer  exhausts.  During 
the  concreting  shift,  the  air  valves  are  opened  into  the 
tunnel  and  the  compressor  operated  at  a  pressure  of  30 
lb.    Excellent  ventilation  is  obtained  in  this  way. 

The  contract  requires  the  completion  of  all  Of  the 
work  before  May  I,  1922.  On  Feb.  1,  1921,  40  per 
cent  had  been  completed,  and  unless  unforeseen  condi- 
tions arise,  the  entire  contract  will  be  completed  before 
.lune  1,  1921.  The  contractor  is  the  American  Sewer 
&  Drain  Construction  Co.,  Chicago,  with  Dan  O'Conner 
as  superintendent.  The  work  is  l)eing  paid  for  by  the 
Sanitary  District  of  ("hicago  on  the  l)asis  of  lineal  feet 
of  completed  tunnel,  with  the  usual  clau.ses  regarding 
additional  payment  for  excavation,  concrete,  etc.,  out- 
side of  the  specified  dimensions  or  quantities.  A.  W. 
Dilling  is  chief  engineer  and  Langdon  Pearse  is  sani- 
tary engineer,  of  the  District,  and  L.  D.  Barker  is 
resident  engineer  in  charge  of  construction. 

Koad-MakinK  Machinery  Exports 

Exports  of  road-making  machinery  during  .Ianuar>', 
1921.  were  valued  at  $77.S75.  This  compares  with 
$51,411.  the  value  of  the  exports  during  January,  1920. 
The  figures  are  those  of  the  Bureau  of  Foreign  and 
Domestic  Commerce. 
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Higher  Stresses  for  Bridge  Pins 

Tests  of  Iron  and  Steel  Pins  Show  Usual  Flexure 

Theory  Inapplicable — Formulas 

for  Practical  Use 

By  D.  B.  Steinman 

Robinson  &  Steinman.   Consulting  Engineers,  New  York 

STRESS  conditions  in  bridge  pins  have  received  scant 
attention  in  the  past.  From  a  study  of  available 
data  the  writer  is  led  to  propose  a  material  increase  in 
allowable  bending  stress  over  values  permitted  in  pres- 
ent specifications,  and  to  suggest  the  use  of  a  straight- 
line  formula  for  that  stress  so  as  to  take  into  account 
the  span  ratio  1/d. 

Although  of  minor  importance  in  new  designs,  the 
question  of  proper  working  stress  for  pins  assumes  eco- 
nomic importance  in  the  rating  of  ex- 
isting bridges.  In  consequence  of 
initial  unscientific  packing  or  of  sub- 
sequent increase  in  bridge  loading  pins 
are  often  found  to  have  critical  bend- 
ing stresses;  and  a  knowledge  that 
these  stresses  are  safe  would  relieve 
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Fig.  1.     Wrought-iron  pins. 


\ 

\ 

N 

c^ 

\ 

In 

\ 

' 

N 

\ 

[ 

»\. 

■^ 

"-^ 

'^•^ 

^ 

^^^ 

"^-i. 

^^ 

■^v^ 

v^ 

' 

S 

^ 

-^ 

"~v. 

*V 

'^ 

""v 

°-~/ 

-^'-<%, 

^^ 

^, 

^9o, 

V 

^ 

<• 

'^- 

>^ 

~— 

-- 

-.,, 

s^k^^LA 

'^-. 

■^ 

■F 

Or  c 

'es/'c^ 

^/OOc 

y 

1 

■'■" 

■— 

200 


160  c 


FIGS.   1'  AND    2.      RENSSELAER  TESTS  OF  WROUGHT-IROK    AND  STEEL  PINS 

the  engineer  of  the  alternative  of  restricting  traffic  or  of 
ordering  expensive  and  difficult  repairs. 

The  writer  has  found,  in  old  railway  and  highway 
bridges,  calculated  pin  stresses  far  in  excess  of  those 
usually  regarded  as  safe,  without  any  visible  signs  of 
overstress.  A  reassuring  interpretation  of  such  con- 
ditions is  disclosed  in  the  results  of  experiment. 

The  only  pin  tests  of  which  any  record  could  be  found 
by  the  writer  were  made  nearly  forty  years  ago.  Burr, 
in  his  "Elasticity  and  Resistance  of  the  Materials  of 
Engineering,"  1915  e.c.d.,  pp.  557,  559,  reports  a  series 
of  tests  made  in  1882  at  Rensselaer  Polytechnic  Institute 
on  comparatively  short  cylindrical  beams  of  wrought 
iron  and  steel.  Tests  on  wrought-iron  bridge  pins  made 
at  the  Watertown  Arsenal  in  1881  are  reported  in  Execu- 
tive Document  12,  47th  Congress,  1st  Session,  pp.  171 
to  195  (see  Lanza's  "Applied  Mechanics,"  1897  ed., 
p.  525).  The  fiber  stresses  and  span  ratios  calculated 
from  those  records  are  plotted  in  Figs.  1,  2  and  3, 
respectively. 

The  wrought  ipon  pins  tested  by  Burr  were  I  in.,  1  in. 
and  li.  in  diameter  and  were  tested  with  spans  of  8 


and  12  in.  The  calculated  fiber  stress  (K)  at  the 
ultimate  load  ranged  from  74,000  lb.  per  sq.in.  for  a 
span-length  of  16  diameters  to  115,000  for  a  span  length 
of  6  diameters,  or  from  1.3  to  2.1  times  the  direct  tensile 
strength  of  the  material,  which  was  55,000.  The  inverse 
variation  of  ultimate  fiber  stress  with  slenderness  ratio 
was  consistent  throughout,  as  shown  by  the  plotted 
values.  The  points  lie  very  clo-se  to  a  straight  line 
yielding  the  formula, 

.    Ultimate -X  U  i34,000  -  4,000  i/i         (1) 

for  wrought-iron  pmsj  '  .     "  \   / 

In  the  same  experiments,  the  calculated  fiber  stress 
at  the  elastic  limit  of  the  beams  under  test  ranged  from 
46,000  to  58,000,  or  about  twice  the  value  in  direct 
tension,  which  was  about  28,000  lb.  per  sq.in.  The 
elastic-limit  stresses  are  also  plotted  in  the  diagram, 
and  are  seen  to  be  more  than 
one-half  of  the  ultimate. 

The  steel  pins  tested  by 
Burr  were  'i  in.  and  1  in.  in 
diameter  and  were  tested 
with  spans  of  8  and  12  in. 
The  calculated  fiber  stress  K 
at  the  ultimate  loads  ranged 
from  114,000  for  a  span  of 
16  diameters  to  153,000  for  a 
span  of  8  diameters,  or  from 
1.7  to  2.3  times  the  direct 
tensile  strength  of  the  ma- 
terial which  was  about 
67,000  pounds  per  square 
inch.  Plotting  the  individual 
tests.  Fig.  2,  the  points  are 
found  to  lie  approximately 
along  a  straight  line  yield- 
ing the  formula, 

Uhimate  K   |  ^ 
for  steel  pins) 
200,000  —  5,000  I/d         (2) 
In  the  same  experiments, 
the    calculated    fiber    stress 
at    the    elastic    limit     (also 
plotted)  ranged  from  76,000 
to  86,000,  or  over  twice  the 
value  in  direct  tension  (37,000  lb.  per  sq.in.  and  higher 
than  one-half  of  the  ultimate. 

The  Watertown  Arsenal  tests  were  made  on  wrought- 
iron  pins  21,  3,  3^,  4  and  4.88  in.  in  diameter,  with 
spans  of  6,  12,  18  and  24  in.  The  maximum  loads 
applied  (without  producing  failure)  corresponded  to 
calculated  fiber  stresses  of  92,000  for  a  span  of  6 
diameters  to  141,000  for  a  span  of  2  diameters,  or  from 
1.8  to  2.8  times  the  direct  tensile  strength  (50,000  lb. 
per  sq.in.).  These  values  are  plotted  in  Fig.  3,  to- 
gether with  the  straight  line  representing  formula  (1), 
deduced  from  the  Rensselaer  tests,  in  order  to  show 
that  the  straight-line  formula  may  safely  be  extended 
to  slenderness  ratios  as  low  as  2  diameters. 

The  foregoing  analysis  of  tests  serves  to  emphasize 
two  conclusions: 

1.  The  modulus  of  rupture  (K)  for  pins  is  far  beyond 
the  ultimate  resistance  to  tension,  even  two  or  three 
times  as  great. 

2.  The  modulus  of  rupture  of  pins  increases  in  a 
marked  degree  with  diminishing  ratio  of  pin-span  to 
diameter  (I'd). 


40"! 


20  ' 


20    22    24 
J,  Ratio  of  Pin  Span  to  Diameter 
Pig.   2.     Steel  pins. 
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FIG.   3.      WATERTOWN  TESTS  OF  WROUGHT-IRON   PINS 
These  tests  were  not  carried  to  failure. 

To  account  for  these  observed  effects,  different  ex- 
planations may  be  advanced: 

(a)  In  pins,  more  than  in  other  beams  (on  account 
of  the  circular  section),  the  e.xtreme  fibers  are  sup- 
ported or  assisted  in  sustaining  their  maximum  stress 
by  a  large  mass  of  adjoining  fibers  having  a  lower 
stress. 

(b)  In  all  beams,  because  of  the  disproportionate 
increase  of  stress  with  strain  after  the  elastic  limit  is 
passed,  the  modulus  of  rupture  calculated  by  the  com- 
mon theory  of  flexure  is  greater  than  the  actual  extreme- 
fiber  stress  at  failure. 

(c)  The  assumption  that  the  loads  and  reactions  are 
concentrated  at  their  centers  instead  of  distributed 
over  the  width.s  of  bearings  gives  higher  values  than 
the  true  moments. 

(d)  Any  slight  bending  of  the.  pin  results  in  some 
readjustment  of  the  applied  forces  which  tends  to 
reduce  the  moments  below  the  values  calculated. 

Ce)  A  pin  is  a  .^hort  beam  in  which  the  loads  are 
carried  across  largely  by  transverse  shear  and  com- 
pression, to  the  relief  of  ordinary  flexure.  Stresses 
calculated  by  the  common  theory  will  be  correspondingly 
higher  than  the  actual  stresses.  (This  is  essentially  the 
explanation  suggested  by  Burr). 

(f)  The  loads  applied  on  the  outer  fibers  are  dis- 
tributed approximately  along  4.5  deg.  lines  before  reach- 
ing the  neutral  axis.  This  effect  alone  would  explain 
an  excess  of  calculated  over  actual  stress  amounting 
to  11  per  cent  for  //rf  =  10,  25  per  cent  for  l/d  =  5, 
and  100  per  cent  for  l/d  =  2. 

A  combination  of  some  or  all  of  the  hypothese.s  just 
enumerated  ought  to  account  for  the  phenomenally  high 
Ktre.sse."  observed  in  the  pins,  and  for  the  variation  of 
ultimate  strength  with  slenderness  ratio. 

In  applying  the  formulas  above  derived  from  the 
te.its  cited,  a  low  factor  of  safety  is  justified,  as  there 
i*  no  danger  of  the  bending  moments  being  greater 


than  calculated  and  there  is  a  practical  certainty  that 
they  are  somewhat  less. 

For  rating  old  bridges,  with  the  moments  calculated 
as  usual  by  assuming  the  loads  applied  at  the  centers 
of  their  bearings  on  the  pins,  a  factor  of  safety  of 
2i  should  be  ample.    This  will  give 

Allowable  K'        1 
for  wrought-iron  pinsj^  ^5,000  -  1,600  l/d     (4) 

According  to  the  values  plotted  in  Figs.  1  and  2,  pins 
figured  for  these  stresses  (A")  will  be  stressed  about 
20  per  cent  below  the  elastic  limit. 

For  designing,  a  factor  of  safety  of  5  is  certainly 
generous.    This  will  give  a  working  stress 

f ''°7^1^  ^"U  40.000  -  1.000  l/d  (5) 

for  steel  pinsj  '  '  ^   ' 

instead  of  24,000  as  at  present  specified.  Eq.  5  is  also 
plotted  in  Fig.  2,  in  order  to  exhibit  its  safety  in  com- 
parison with  the  ultimate  fiber  stresses. 

A  confirmation  of  the  safety  of  the  above  formulas 
for  figuring  pins  is  found  in  the  Watertown  Arsenal 
reports,  in  the  record  of  a  wrought-iron  pin  stressed  in 
the  testing  of  a  latticed  channel  column  (previous  ref- 
erence, pp.  161,  171  >.  The  pin,  14  in.  long  and  3  in.  in 
diameter,  loaded  at  two  points  and  supported  at  three, 
safely  withstood  a  load  of  388,-500  lb.,  at  which  the 
column  failed.  The  extreme-fiber  stress  in  the  pin  cal- 
culated for. this  loading  was  102,000  lb.  per  sq.in.,  or 
more  than  double  the  maximum  permissible  stress  pro- 
posed in  eq.  (4),  above. 

Further  Tests  Desirable 

The  tests  plotted  in  Figs.  1,  2  and  3  seem  to  afford 
convincing  proof  that  very  high  bending  stresses  may 
safely  be  permitted  in  bridge  pins.  Additional  experi- 
ments, however,  are  highly  desirable,  in  order  to  con- 
firm the  conclusions  and  to  make  the  information  on 
the  subject  more  complete.  In  the  light  of  present 
knowledge,  the  tests  can  be  more  comprehensively 
planned;  and  the  strain-gage  can  be  applied  to  ascer- 
tain the  actual  fiber  stresses  in  the  pins.  The  data  thus 
secured  will  not  only  be  a  contribution  to  the  science 
of  stresses,  but  will  also  be  of  economic  significance  in 
questions  concerning  the  rating  or  reinforcement  of 
existing  bridges. 


Railway  Mileage  in  1920 

Railway  construction  reduced  nearly  to  the  zero  point 
and  more  than  balanced  by  mileage  of  line  abandoned, 
resulting  in  a  net  decrease  in  the  total  railway  mileage 
of  the  United  States  for  the  year  1020,  is  shown  in 
statistics  compiled  by  the  Raihray  Age.  Only  314  miles 
of  new  line  were  built,  the  longest  stretch  being  37  mile."* 
on  the  Alaska  Government  Railway.  This  is  the  lowest 
record  for  many  years  and  it  is  only  in  the  pa.st  few 
years  that  the  record  has  been  below  1,000  miles:  979 
miles  in  1917,  721  in  1918  and  686  in  1919.  On  the 
other  hand,  there  were  713  miles  of  line  abandoned  in 
1920  (on  which  240  miles  of  track  were  taken  up), 
giving  a  net  loss  of  nearly  400  miles  in  the  total  railway 
."vstem.  From  1,420  miles  of  lino  buill  in  1895  the 
record  rose  to  6,026  miles  in  1902  and  then  declined 
to  about  3.000  miles  for  each  of  the  years  1911,  1912  and 
1913.  followed  by  a  sudden  drop  to  1,6S2  miles  in  1914 
and  933  in  1915.  with  a  slight  rise  to  1,098  miles  in  1916. 
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Illinois  Has  New  Concrete  Road 
Slab  Design 

Corrugated  Iron  Strip  Down  Center  of  Slab  and 

Smooth  Rod  Reinforcement  at  Sides 

To  Localize  Cracking 

CONTROL  of  longitudinal  cracks  and  reduction  of 
corner-crushing  at  transverse  cracks,  are  sought  in 
the  new  slab  design  for  concrete  roads  in  Illinois. 
Details  of  the  new  design  are  given  by  the  accompany- 
ing drawing.  All  concrete  roads  on  which  bids  are 
asked  this  year  are  of  the  design  shown.  This  is 
the  only  change  in  the  specifications  except  that  stock- 
piling of  aggregates  on  the  subgrade  is  prohibited. 

It    is    not    practicable    completely    to    prevent    longi- 
tudinal cracks.     In  general  they  will  occur  on  a  very 


Plan 
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Strip 
NEW  DESIGN  OF  CONCRETE  ROAD  TO  CONTROL  CRACKS 

considerable  portion  of  the  mileage  of  any  long- 
completed  concrete  road.  With  a  monolithic  slab  they 
will  be  irregular  as  at  ah;  sometimes  they  will  run 
off  the  slab  as  at  c,  and  sometimes  they  will  bifurcate, 
forming  a  weak  spot,  as  at  d.  By  providing  the  con- 
cealed corrugated  metal  joint,  the  theory  is  that  the 
forces  which  form  longitudinal  cracks  of  irregular 
alignment  will  find  relief  in  opening  up  the  concealed 
joint.  There  will  be  a  longitudinal  crack,  but  it  will 
be  controlled  in  alignment.  In  this  manner  the  appear- 
ance of  the  road  will  be  improved  and  longitudinal 
cracks  will  be  prevented  from  running  to  the  edge  of 
the  pavement,  thereby  creating  weak  corners  which  tend 
to  break  down  under  traffic  as  described  in  Engineering 
News-Record,  Feb.  3,   1921,  p.  210. 

The  corrugated  metal  strip  used  to  form  this  longi- 
tudinal joint  is  2  in.  less  in  width  than  the  depth  of 
the  slab,  and  therefore  does  not  interfere  with  tamping 
and  finishing  operations.  The  corrugations  form  an 
interlocking  joint  which  prevents  separate  movement 
of  the  adjacent  edges.  These  corrugations  are  held  in 
mesh,  and  the  joint  prevented  from  opening,  by  the 
deformed  bar  dowels  or  ties  extending  across  the  joint 
as  illustrated. 

In  specifying  the  construction  of  the  joint,  the  cor- 
rugated metal  is  No.  24  gage  painted  metal,  having 
a  width  of  corrugation  of  2}  in.  and  a  depth  of  cor- 
rugation of  J  in.  This  is  the  standard  commercial 
article  which  is  obtainable  universally  from  mills  and 
warehouses.  The  painted  metal  is  specified  since  it  is 
the  standard  commercial  article  and  to  emphasize  the 


fact  that  galvanized  metal  is  not  required.  In  case  con- 
tractors desire  to  use  old  stock,  or  corrugated  metal 
which  is  not  painted,  or  metal  which  is  heavier  than 
24  gage,  such  practice  will  be  permitted.  The  metal 
may  be  used  in  strips  of  any  length  which  the  con- 
tractor desires.  The  joints  may  be  butt  joints  or  lap 
joints,  at  the  contractor's  option.  The  corrugated  metal 
shall  be  held  in  place  prior  to  and  during  the  depositing 
and  finishing  of.  the  concrete,  by  any  method  which  the 
contractor  may  choose,  provided  the  metal  is  not  dis- 
placed during  these  operations.  Small  iron  stakes,  which 
may  be  removed  or  left  in  place  at  the  contractor's 
option,  will  probably  afford  the  most  economical  method 
of  supporting  this  joint. 

In  order  that  the  S-in.  round  bars,  which  extend 
across  the  longitudinal  joint  at  10  ft.  centers,  may  be 
easily  placed,  it  will  be  acceptable  either  to  punch  the 
corrugated  strips  or  to  make  vertical  open  slots  to  re- 
ceive the  bars.  These  bars  must  be  deformed  or  rough- 
surfaced  bars,  which  will  bond  with  the  concrete,  as 
they  are  used  for  tie  bars  to  hold  the  two  9-ft.  slabs 
in  place.  No  paint,  grease,  nor  asphalt  shall  be  placed 
on  these  bars.  The  use  of  any  deformed  or  rough- 
surfaced  bar,  the  area  of  which  is  equal  to  or  greater 
than  a  S-in.  round  bar,  will  be  permitted. 

In  addition  to  the  longitudinal  joint,  t'ne  new  slab 
design,  as  illustrated,  calls  for  J-in.  round,  smooth, 
painted  longitudinal  bars  located  6  in.  inside  the  edge 
of  the  slab  and  on  the  neutral  axis.  These  are  not, 
properly,  reinforcing  bars;  they  are  designed  to  bridge 
across  a  transverse  crack  as  ef,  so  that  the  adjacent 
corner  slabs  will  act  together  under  load  and  thus  tend 
to  reduce  the  corner  breakage  described  in  Engineering 
News-Record,  Feb.  3,  1921,  p.  210.  It  is  intended  that 
these  bars  shall  not  bond  with  the  concrete.  To  this 
end  they  are  smooth,  round  bars  painted  with  one  coat 
of  red  lead  and  then  coated  with  hot  asphalt.  The 
paint  coat  is  also  designed  to  resist  rusting  action. 

Incidentally,  in  specifying  the  construction  of  this 
improved  slab,  corrugated  transverse  construction  joints 
are  required.  At  all  such  points  corrugated  metal  strips 
similar  to  those  specified  for  the  longitudinal  joint 
are  to  be  placed  against  the  header  board  before  con- 
crete is  deposited.  The  l-in.  round  smooth  bars  at  the 
edges  of  the  pavement  are  required  to  project  at  least 
24  in.  beyond  the  construction  joint.  In  order  to  facil- 
itate the  removal  of  the  wood  header  and  the  placing 
of  the  bars,  it  will  be  permissible  to  place  a  vertical 
open  slot  in  both  the  corrugated  metal  strips  and  the 
wood  header. 

The  revised  concrete  slab  design  has  been  worked  out 
under  the  direction  of  Clifford  Older,  chief  highway 
engineer  of  Illinois. 

Repeated  Reversal  Stress  Tests  in  Concrete  Beams 

In  a  recently  issued  Technologic  Paper  (No.  182)  of 
the  Bureau  of  Standards  W.  A.  Slater,  G.  A.  Smith  and 
H.  B.  Mueller  report  on  the  tests  made  for  the  Con- 
crete Ship  Section  of  the  United  States  Emergency 
Fleet  Corporation  during  the  war  on  the  effect  of 
repeated  reversals  of  stress  on  doubly  reinforced 
concrete  beams.  The  intended  scope  of  the  test  pro- 
gram was  cut  down  by  the  end  of  the  war  so  that 
the  information  available  is  nowhere  near  as  complete 
as  was  originally  expected.  The  record  of  tests  is  given 
very  completely  in  the  bulletin  and  sen'es  as  a  reference 
for  future  investigations  of  this  sort. 
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Plant  Layout  Studied  by  Concrete 
Institute  Committee 

Report  Submitted  at  Annual  Convention  Embodies 

Description  of,  and  Comparative  Costs 

Upon  Seven  Fundamental  Types 

IN  ORDER  to  guide  the  contractor  in  his  choice  of 
equipment  for  average  concrete  building  construc- 
tion, the  special  committee  on  contractors'  plant  of  the 
American  Concrete  Institute  reported  at  its  annual 
convention  in  Chicago,  Feb.  14-16,  upon  fundamental 
types  of  equipment  for  receiving  materials,  and  mixing, 
hoisting  and  placing  concrete,  and  accompanied  the  re- 
1  crt  with  certain  data  concerning  the  cost,  per  cubic 
yard,  of  concrete,  including  the  cost  of  plant  installation 
and  operation.  After  studying  numerous  concrete 
plants  in  successful  operation,  the  committee  came  to 
the  conclusion  that  no  recommendations  could  be  made 
for  a  standard  plant  layout  to  meet  all  conditions.  How- 
ever, it  did  report  that  under  ordinary  circumstances 
there  was  no  justification  for  the  installation  of  an 
elaborate  plant,  unless  an  analysis  showed  the  saving  in 
labor  cost  to  operate  to  be  greater  than  the  cost  of  the 
plant  required  to  save  that  labor. 


Section    A-A 


G.    1.      THIO     MO.ST     KLE- 
MKXT.VRV   TYPE  OF 

ri.AXT  r^AVOUT 


To  determine  if  such 
is  the  case  for  any 
particular  job,  it  is 
necessary,  according 
to  the  committee's  re- 


port, to  make  for  each  layout  under  consideration  a  care- 
ful estimate  of  the  cost  of  plant  installation  and  operation, 
per  yard  of  concrete.  This  process  of  estimating  could 
be  simplified  by  the  use  of  charts  to  be  drawn  up  by  the 
contractor,  based  on  the  contractor's  own  records  of  cost 
for  installation  and  operation,  and  his  depreciation  or 
rental  charges.  With  these  analy.ses  in  hand,  the  com- 
mittee considered  it  possible  to  make  a  comparison  that 
would  weigh  the  merits  of  each  scheme  from  an  operat- 
ing .standpoint  and  at  the  .same  time  tell  whether  the 
proposed  outlay  for  pla^nt  required  under  it  would  be 
ju.ttified  by  the  saving  it  offered. 

So  the  committee  found  that,  owing  to  local  condition.s 
or  peculiar  requirements  as  to  .speed,  labor  saving,  win- 
ter weather,  etc.,  anything  approaching  a  single  .stand- 
ard arrangement  of  plant  wa.s  out  of  the  question.  Mo.st 
of  the  layouts  visited,  however,  were  found  capable  of 
being  grouped  into  .seven  fundamental  arrangements, 
developing  from  a  very  elementary  form  by  the  addition 
of  equipment  intended  to  conserve  labor,  thus  making 
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I'H;.    2.      THE  TYPE  OF  PLANT  LAYOUT   WHICH  EMBODIES 
THE  GREATEST  EQUIPMENT  EXPENSE 

possible  a  comparison  between  the  additional  money 
e.xpended  for  plants  and  the  saving  in  labor  costs  as  a 
result  of  its  use.  The  most  elementary  form  of  plant 
layout  is  indicated  in  Fig.  1  and  the  mo.;t  pretentious 
layout,  which  corresponds  to  No.  7  in  the  committee's 
report,  is  indicated  in  Fig.  2. 

A  survey  of  the  individual  operations  of  unloading, 
transporting  and  receiving,  as  well  as  the  combination 
function  of  mixing,  hoisting  and  placing  concrete, 
showed  the  advisability  to  the  committee  of  separating 
from  the  others  the  unloading  and  transporting  opera- 
tions. As  these  two  operations  were  considered  in  them- 
selves subject  to  such  a  large  number  of  possible  com- 
binations of  methods,  they  were  omitted  entirely  by  the 
committee,  plant  layout  as  affecting  the  receiving  of 
materials  and  the  mixing,  hoisting  and  placing  of  con- 
crete being  alone  considered.  These  seven  plant  lay- 
outs, described  as  to  the  fundamental  methods  of  opera- 
tion, are  as  follows: 

1 — (Shown  in  FiR.  1)  Mixer  in  a  pit.  Sand  and  gravel 
is  dumped  on  the  ground  on  each  side  of  the  mixer  pit.  The 
mixer  is  charged  by  hand,  using  6-cu.ft.  carryalls. 

2 — Sand  and  gravel  are  unloaded  from  back-dump  motor 
trucks  against  a  bulkhead  at  the  charging  hopper.  Laborers 
are  required  to  trim  material  in  the  bulk  head,  but  wheeling 
i  >  not  required. 

3 — Sand  and  gravel  are  delivered  to  a  storage  pile,  and 
ii'handled  from  the  storage  pile  to  the  mixer  bulkhead  by 
a  stiff-leg  derrick  with  a  clam-shell  bucket.  The  derrick 
may  also  be  used  for  unloading  cars  or  scows  and  handling 
to  storage. 

4— The  mixer  is  above  ground.  Sand  and  gravel  are 
delivered  to  the  storage  piles  and  rehandled  to  a  100-cu.yd. 
bin  over  the  mixer  by  a  stiff-leg  derrick.  The  derrick  ma" 
al»o  be  used  for  unloading  cars  or  scows  and  handling  ti 
storage. 

5 — The  mixer  is  on  the  ground.  A  material  bin  is  abov:; 
the  mixer.  Sand  and  gravel  are  delivered  in  back-dump 
trucks  and  unloaded  into  a  conveyor  boot  built  into  the 
ground.  A  chain-belt-bucket  elevator  conveys  the  sand  and 
gravel  from  the  hopper  to  the  bin. 

6 — The  mixer  ig  in  a  ."i-ft.  pit  to  avoid  sheeting.  There 
is  a  bulkhead  against  the  charging  hopper.  Sand  and 
gravel  are  piled  against  this  bulkhead  by  a  24-in.  belt  con- 
veyor from  a  conveyor  boot  in  the  street. 

7 — fAs  shown  in  Fig.  2).  The  mixer  is  above  the  ground. 
.Sand  and  gravel  are  rrceivpd  by  car  or  scow  and  unloaded 


506 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  12 


into  a  100-cu.yd.  bin  by  a  stiff-leg  derrick.  The  material  is 
handled  from  the  bin  to  the  mixer  in  1-yd.  side-tip  cars 
drawn  by  an  endless  cable  from  a  double-drum  hoist. 

In  determining  the  cost,  per  cubic  yard  of  concrete, 
of  plant  installation  and  operation  of  the  seven  funda- 
mental types  of  layout,  .several  a.ssumptions  were  made. 
It  was  taken  for  granted  that  on  jobs  of  less  than  3,000 
yd.,  a  3 -yd.  plant  would  be  used,  a  .50-ft.  wooden  tower, 
eight  carryalls  for  placing  concrete,  and  300  ft.  of  run 
panels.  Jobs  over  3,000  yd.  would  have  a  1-yd.  plant, 
a  wooden  tower  averaging  125  ft.,  twelve  carryalls  for 
placing  concrete,  and  400  ft.  of  run  panels.  These 
factors  were  assumed  as  average  equipment,  went  on 
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FIG.  3.     COST  COMPARISON  OF  THE  SEVEN  PLANT 
LAYOUTS 

the  committee's  report,  and  as  many  contractors  stand- 
ardize on  1-yd.  chuting  equipment,  this  was  used  for 
both  i  and  1-yd.  mixer  plants,  but  with  a  100-ft.  steel 
tower  for  the  l-yd.,  and  a  180-ft.  steel  tower  for  the 
1-yd.  plant.  Variations  from  this  average,  in  a  case 
of  any  job  of  medium  size,  would  involve  only  a  slight 
difference  in  cost  per  vard  when  pro-rated  over  the 
entire  yardage.  On  extensive  operations  a  slight  differ- 
ence in  cost  per  yard  between  several  plants  would 
naturally  warrant  a  careful  individual  estimate  of  each. 

The  committee  pointed  out  that  any  contractor  might 
plot  for  himself  a  set  of  curves  as  are  indicated  on 
accompanying  charts,  based  upon  his  own  layout,  by 
keeping  a  record  of  the  cost  of  installing  and  dis- 
mantling each  arrangement  and  adding  thereto  his  al- 
lowance for  plant  depreciation.  As  plant  obtained  by 
a  contractor  on  a  rental  basis  costs  more  than  the  de- 
preciation allowances  made  by  the  committee,  such 
conditions  should  be  taken  into  consideration  in  plot- 
ting similar  curves  and  in  estimating  for  jobs  where 
it  will  be  necessary  to  rent  part  of  the  eciuipment. 

In  plotting  the  curves  shown  in  Fig.  3,  which  is  a 
comparison  of  costs  of  the  various  plants,  depreciation 
was  figured  on  jobs  running  from  nine  months  to  a  year. 
For  jobs  of  shorter  duration,  the  depreciation  allow- 
ances  herein  stated  would   be   slightly  high.     For   the 
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FIG.   4.      COMPARISON  OF  WHEELING   CHUTING  COSTS 
ON  PLANT  L.\YOlTTS  3.   4   AND  .n 

3-yd.  plant  the  depreciation  has  been  taken  at  60  per 
cent  of  that  for  the  larger  plant.  This  yearly  deprecia- 
tion was  figured  as  40  per  cent  in  the  case  of  a  bucket 
elevator;  33  per  cent  for  carryalls;  and  20  per  cent  for 
concrete  buckets^  hoists,  mixers,  motors,  side-tip  cars, 
steel-hoist  towers,  and  stiff-leg  derricks.  Frame  struc- 
tures, such  as  bins,  bulkheads,  wooden  towers,  etc.,  were 
considered  a  complete  loss,  owing  to  the  uncertain  sal- 
vage value  of  such  material  and  the  widely  varying 
practices  in  regard  to  selling,  storing,  etc.  The  com- 
mittee found  that  labor  to  dismantle  would,  in  general, 
be  found  to  offset  any  .salvage. 

An  estimate  of  the  labor  required  for  the  operation  of 
each  plant,  that  is,  mixing,  hoisting  and  placing,  has 
as  a  basis  a  labor  rate  of  $6.50  per  8-hr.  day.  This  unit 
cost  per  cubic  yard  for  mixing,  hoisting  and  placing 
was  estimated  for  the  seven  fundamental  types  of  layout 
as  follows:  Plant  No.  1,  $2.30  per  cubic  yard;  No.  2, 
$2.10;  No.  3,  $2;  No.  4,  $2;  No.  5,  $2.05;  No.  6,  $2.05, 
and  No.  7,  $2.10.  These  figures  assume  the  placing  of 
concrete  by  wheeling.  The  right-hand  curves  in  Fig.  3 
show  the  depreciation  on  a  plant  of  the  seven  tjT)es, 
including  the  labor  of  installing  and  dismantling  the 
plant,  plus  this  unit  cost  per  cubic  yard  for  mixing, 
hoisting  and  placing,  whereas  the  left-hand  curves  show 
the  depreciation  on  the  plant,  plus  the  labor  of  installing 
and  dismantling  the  plant. 

To  analyze  further  each  arrangement,  seven  addi- 
tional charts  were  prepared  by  the  committee  on  which 
comparison  was  made  between  wheeling  as  a  means  of 
placing  and  chuting,  using  steel-hoist  tower,  50-ft.  boom 
and  counter  weight  truss,  to  eliminate  wheeling  on  the 
floor.  The  charts  were  drawn  indicating  yardages  per 
mixer. 

In  Fig.  4  are  shovrn  these  differences  in  cost  of  plant 
installation  and  operation  between  the  chuting  and 
wheeling  methods.  The  curves  in  Fig.  4  are  based  upon 
plant  Nos.  3,  4  and  5.  In  explanation  of  the  use  to 
which  the  curves  in  Fig.  4  may  be  placed,  the  following 
illustration  is  taken  from  the  report  of  the  special  com- 
mittee: 

A  building  containing  15,000  yd.  of  concrete,  for  which  it 
is  desirable  to  use  two  mixing  plants,  is  taken  as  an  example. 
Choice  lies  between  plants  of  the  type  of  No.  3  and  No.  4 
where  the  contractor  unloads  the  material,  and  a  plant  simi- 
lar to  No.  5.  for  which  the  material  is  delivered  by  a 
dealer.  It  will  be  assumed  that  yardages  handled  by  the 
two  plants  are  approximately  equal.  Comparison  will  then 
be  made  on  the  basis  of  7,500  yd.  per  mixer.  Comparing 
first  plant  Nos.  3  and  4.  it  is  found  that  the  cost  per  yard 
for  plant  and  installation  are  respectively  76  cents  and  70 
cents.     The  combined  cost  for  plant  installation  and  opera- 
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tion  is  $2.81  and  $2.75  respectively.  Choice  is  therefore 
between  No.  4  and  No.  5,  which  shows  a  total  of  $2.62,  13 
cents  per  yard  less  than  No.  4. 

To  these  figures,  however,  must  be  added  unloading  for 
No.  4,  and  unloading  and  trucking  for  No.  5.  These  figure.^ 
will  ordinarily  run  about  20  cents  for  No.  4  and  50  cents 
for  No.  5,  assuming  a  mile  haul  and  disregarding  the  deal- 
er's profit  on  the  transaction.  The  revised  figures  now 
stand : 

No.  4 — Plant  installation  and  operation,  $2.75  +  $0.20 
=  $2.95. 

No.  5 — Plant  installation  and  operation,  $2.63  -f  $0.50 
=  $3.12, 

If  the  contractor  has  chuting  equipment  he  will  refer  to 
chart  marked  plant  No.  4,  which  is  a  comparison  between 
placing  by  wheeling  and  chuting.  At  7,500  yd.  he  will  find 
the  chuting  equipment  will  cost  him  11  cents  more  per 
yard  in  plant  charges,  it  will  save  him  40  cents  net  on  the 
combined  total  of  plant  installation  and  operation.  The 
additional  plant  charge  for  chuting  equipment  is  therefore 
justified  by  the  saving  in  labor  charges. 


Effect  of  Train  Speeds  on  Increasing 
Track  Maintenance  Costs 

Ahslrnct  of  suhrommittee  rrport .  Committee  on  Economics  ol 
Ktiilicay  Operation,  American  Raiheoy  Engineering  Association. 
Prepared  by  C.  C.  iVilUams  and  J.  M.  Burt. 

DISCUSSION  of  the  effect  of  increased  speed  on  the  cost 
of  track  maintenance  requires  recognition  of  two  dis- 
tinct points:  (1)  Necessarily  h-gher  maintenance  standards 
under  higher  speeds,  and  (2)  increased  costs  from  actual 
damage  by  trains  due  to  increased  speed.  Confining  the 
study  to  the  second  point,  experience  has  shown  that  greater 
increases  in  maintenance  costs  arise  from  increasing  freight 
train  speeds  than  from  increasing  passenger  train  speeds. 
Observations  also  indicate  that  such  increases  in  maintenance 
costs  are  not  as  pronounced  on  tangent  track  as  on  curves. 
Force  exerted  by  track  in  deflecting  the  mass  of  locomo- 
tive or  car,  in  interference  with  the  natural  period  of 
oscillation  due  to  high  speeds,  will  vary  as  the  first  power 
of  the  velocity  of  the  train.  As  indicated  by  tests  of 
behavior  of  track  under  traffic  the  variation  is  a  direct  one. 
The  equations  for  the  maintenance  of  way  and  structure 
expenses  may  therefore  be  written  in  the  following  form: 
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Ordinarj'  track  in 
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Track  la>inK  and 
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fo.t  =  A  (I  +  K,Vi 

Co.l  =  B  (I  -I-  K,\l 

tenance Cost  =  f '  ( I  +K,b\  I 

CcKt  =  D  ( I  4-  KoVl 

rfafing Cost  =  E  (1  -H  K,\l 

Colt  =  F  ( I  +  K,\) 

Bridges,  trestles  and  culvert- CoJt  =  G  (I  +  Ky\) 

The  factors  A,  B,  C,  etc.,  are  the  costs  of  various  tiems  at 
any  given  speed  of  operation  and  the  co-efficients  A',,  A',, 
etc.,  are  the  factors  indicating  the  increase  per  mile  per 
hour  increase  in  speed.  From  calculations  based  on  previous 
investigations  the  value  of  K,,  A',,  etc.,  are  as  follows: 
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In  illustration  of  application  of  the  above  analysis:  It  is 
proposed  to  increase  average  speed  of  freight  trains  from 
20  to  25  m.p.h.  over  a  road  of  75  per  cent  tangent,  25  per 
cent  curves.  If  the  road  is  one  carrying  both  passenger 
and  freight  traffic,  the  passenger  traffic  will  establish  the 
standard  of  maintenance  necessary.  Therefore,  the  ques- 
tion of  a  higher  standard  of  maintenance  will  not  be  involved 
and  the  increase  in  maintenance  expense  will  be  attributable 
only  to  increased  speed  of  freight  operation  as  follows: 
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Thus  the  increase  in  maintenance  expenses,  in  this  case, 
would  be  about  2.4  per  cent,  or  approximately  0.5  per  cent 
increase  per  mile-per-hour  increase  in  speed  of  freight 
trains. 

Manifestly,  the  effect  of  speed  in  increasing  the  damage 
done  to  track  will  be  dependent  upon  the  character  of  equip- 
rrient  and  rolling  stock  and  it  is,  therefore,  necessary  to 
consider  the  effect  of  increased  speed  of  freight  trains  and 
the  passenger  trains  separately  due  to  different  standards 
of  maintenance  in  the  two  classes  of  equipment. 


New  Emergency  Contract  Devised 

PAYMENT  to  the  contractor  of  a  designated  fee, 
the  furnishing  by  the  contractor  of  all  equipment 
and  tools,  the  furnishing  by  the  city  of  all  materials, 
and  the  payment  by  the  city  of  all  labor  co-sts  exclusive 
of  the  wages  paid  a  general  superintendent,  are  the 
features  of  a  new  emergency  contract  devised  by  the 
City  of  Cleveland  and  applied  in  the  con.struction  of 
new  units  to  the  city  hospital.  By  the  terms  of  the 
contract  the  city  becomes  virtually  the  employer,  doing 
the  work  by  day  labor  and  hiring  a  supervisor  of 
labor  and  materials.  The  contract  is  being  executed 
by  the  Central  States  Engineering  &  Construction  Co. 

The  contractor  is  to  furnish  and  deliver  on  the  site 
at  his  sole  expense,  all  the  necessary  power  equipment, 
such  as  steam  shovels,  locomotives,  dump  cars,  hoisting 
engines,  motor  trucks,  concrete  mixers  and  like  equip- 
ment; and  all  necessary  small  tools,  such  as  picks, 
shovels,  crowbars,  wheelbarrows,  concrete  buggies,  e*^c 
The  contractor  is  also  to  furnish  such  parts  as  art 
necessary  to  keep  the  equipment  in  good  repair. 

The  power  equipment  estimated  as  necessary  for  the 
construction  of  the  buildings  contemplated,  and  the 
time  required  for  each  item  of  equipment,  is  tabulated 
in  the  contract.  In  the  event  this  equipment  is  not 
used  for  the  entire  length  of  time  estimated,  allowance- 
for  the  release  of  any  of  it  from  the  work  are  to  be 
deducted  by  the  city  from  the  sum  stipulated  to  be  paid 
the  contractor— $109,000.  The  monthly  rate  which  is 
to  be  conducted  in  case  certain  items  of  equipment  are 
released  is  as  follows : 

Steam  shovels $600    Power  fviw-s. 

Locomotives 

Dump  cars 

concrete  mixers 

Hoi'ting  engine  i 

Mortar  miier.    50 

The  $109,000  is  to  be  paid  the  contractor  in  install- 
ments as  the  work  progresses,  10  per  cent  of  the 
installments  to  be  deducted  and  retained  by  the  city 
until  sixty  days  after  the  completion  of  the  contract. 

The  city  is  to  purchase  all  materials  necessarj'  for 
the  construction  through  its  purchasing  department, 
upon  estimates  furnished  by  the  company  and  approved 
by  the  city  architect.  Material  deliveries  are  to  be 
made  by  the  city.  Necessary  supplies,  such  as  fuel, 
light,  oils,  and  water  are  also  to  be  furnished  by  the 
city.  Payment  for  labor  is  to  be  assumed  by  the  city, 
the  payroll  for  each  week  to  be  prepared  by  the  com- 
pany and  approved  by  the  city  architect  and  director 
of  parks  and  public  property,  the  company,  or  con- 
tractor, being  only  dpsignalcd  as  a  deputy  of  the  city 
in  distributing  to  the  employees  the  wages  earned. 
Inasmuch  as  payment  of  labor  is  uiulrrtaken  by  the  city, 
the  contractor  i.**  held  free  fmm  lifrhility  of  the  pay- 
ment of  compensation  insurance,  except  in  those  cases 
where  the  contractor  contributes  the  negligence  caus- 
ing accidents. 


300  Stiff-leg  derricks 

)0  Guv  derricks.  .  . 

100  Pumps 

100  Boilers 
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Car  Dumpers  for  Quick  Unloading 
at  Grain  Elevator 

Speed  Up  Operation  of  Entire  Plant  and  Cut  Labor 

Force  Required — Automatic  Equipment 

Opens  Grain  Doors 

SPECIALLY  DESIGNED  car-dumper  units,  combin- 
ing an  automatic  device  for  opening  grain  doors, 
Iiave  led  to  increased  speed  of  operation  of  the  entire 
plant  and  materially  reduced  the  labor  force  required  at 
the  Northern  Central  grain  elevator  of  the  Pennsylvania 
R.R.  recently  completed  and  put  in  operation  at  Balti- 
more. This  is  the  first  time  that  the  car-dumper  prin- 
ciple has  been  applied  for  the  unloading  of  grain  at 
elevators  and  heretofore  it  has  been  at  this  point  that 
speed  of  operation  has  been  impeded  through  the 
necessity  of  employing  manually  and  mechanically 
operated  shovel  boards  and  hand  shoveling  for  unload- 
ing into  the  sink. 

A  dumper  serves  each  of  the  four  unloading  tracks 
and  the  total  time  required  for  emptying  a  car,  includ- 
ing spotting  and  removing,  is  about  7  min.  At  the 
same  time  it  is  estimated  that  the  four  unloaders  replace 
the  labor  of  about  sixty-eight  men  that  w^ould  otherwise 
have  been  required. 

The  location  of  the  unloaders  is  indicated  in  the 
accompanying   drawing,    cars   being   received   on    four 
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SIUK  Kl^KVATlOX  OK  GRAIN  CAK  DUMPING  EQUlFilE.MT  SHOWS 
DEEP  PIT  AND  HEAVY  CONSTRUCTIOX 
(A)    Operator's  cage.      (B)    End  coupler  clamps.    (C)  Side  support  clamp  mechanism 
Crete  counter  weight  partially  to  balance  car  when  tipped  endwise. 

tracks  from  the  Pennsylvania  R.R.,  crossing  the  tracks 
of  the  Canton  R.R.  immediately  in  front  of  the  ele- 
vator site.  This  restriction  imposed  the  necessity  of 
extending  the  elevator  yards  from  the  Canton  t^-acks 
to  the  end  of  the  pier  carrying  the  unloading  gallery. 
The  dumper  units  are  located  midway  between  the 
Canton  tracks  and  the  end  of  the  pier  so  that  sixteen 
loaded  cars  can  be  spotted  on  each  of  the  four  unload- 
ing tracks  and  handled  without  a  switch  engine. 

A  disappearing  "barney"  on   each  of  the  unloading 
■tracks  handles  the  cars  to  and  from  the  dumpers,  each 


EXTREME  POSITION  OF  BOX  CAR  DURING  UNLOADING 
Tipped  lengthwise  through  45  deg.  and  sidewise,  30  deg.     Top 
of   concrete    counterweight    partially    balancing    lengthwise   move- 
ment is  shown  in  foreground.     Side  clamp  mechanism  prominent 
at  center  of  photogi-aph. 

controlled- by  heavy  endless  cables.    The  operator's  cage 
on  each  dumper  is  stationed  just  beside  the  car  to  be 
unloaded,   for  easy  observa- 
tion.   After  the  operator  has 
spotted  the  foremost  car  on 
the  middle  of  his   unloader 
he  first  anchors  it  by  the  end- 
wise   and   side    clamps    (en- 
gaging couplers  and  holding 
against    the    frame).      The 
grain  door  is  then  automat- 
ically pushed  in  and  raised, 
and  the  car  slowly  tipped  to 
different  positions  so  that  its 
entire  contents   of  grain   is 
discharged  into  the  receiving 
sink.     Electrical  connections 
with  motors  controlling  the 
entire  operation   are   so   ar- 
ranged  that  when   the  first 
operation  is  started  the  mo- 
tors   furnishing    power    for 
each     succeeding     operation 
are  automatically  actuated  in 
sequence,  each  stopping  when 
the  cycle  of  operation  is  com- 
plete and  then  reversing  the 
entire  cycle  of  operation.    As 
quickly  as  a  car  is  spotted  on 
the  dumper,  motor  No.  1  is 
started,  controlling  the  end  clamps,   which   firmly  en- 
gage the  couplers  of  cars  of  any  length.     As  quickly 
as  a  certain   pressure   is   exerted   by   the  end   clamps, 
designated  by  the  letter  B  in  the  accompanying  working 
drawing,   the  power   is   automatically   thrown   out   and 
current    turned    into    the   motors    controlling   the    side 
supports  marked  C,  which  move  up  against  the  sill  of 
the     car,    where    pressure    is    automatically     limited, 
with  the   throwing  off  of  the   current   and   setting  in 
operation  motor  No.  3  controlling  the  grain  door  opener. 
The    automatic    grain    door    opener    is    considered   a 
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CAR  UNLOADERS  SERVE  FOUR  RECEIVING  TRACKS 

principal  feature  of  the  equipment,  since  it  is  not 
necessary  to  batter  in  the  bottom  boards  and  then 
hammer  the  rest  of  the  door  loose  from  the  door  posts  of 
the  car.  After  the  bottom  of  the  opener  drops  on  the 
floor  in  the  doorway  the  grain  door  is  quickly  pushed 
in  about  6  in.  and  raised  about  the  same  distance 
from  the  floor  of  the  car,  sharp-pointed  pins  carried  on 
upright  bars  on  the  face  of  the  opener  engaging  the 
grain  door  and  holding  it  until  all  grain  is  run  out  and 
the  car  has  been  swept.  Then  the  opener,  or  pusher, 
is  withdrawn  and  the  temporary  grain   door  dropped. 

As  soon  as  the  grain  door  is  pushed  in,  current 
is  automatically  turned  into  the  next  motor,  which  tips 
the  car  sidewise  to  an  angle  of  30  deg.,  starting  the 
grain  to  flow  into  the  hopper.  Then  the  current  is 
automatically  transferred  into  the  fifth  motor,  which 
tips  the  car  endwise  to  an  angle  of  4.5  deg.,  at  the  same 
time  tipping  it  sidewise  30  deg.  The  endwise  tipping  is 
then  reversed  so  that  all  the  grain  from  both  ends 
of  the  car  will   be  discharged. 

Upon  completion  of  this  cycle  of  operation  the  entire 
cycle  is  automatically  reversed,  withdrawing  the  grain 
door  pusher  after  the  car  is  returned  to  normal  posi- 
tion and  then  withdrawing  the  side  and  coupler  clamps. 

The  dumping  equipment  is  known  as  the  Stewart 
Link-Belt  Grain  Car  Unloader.  The  installation  was 
designed  and  built  by  James  Stewart  &  Co.,  contractors, 
Chicago,  who  erected  the  grain  elevator. 


Drainage  of  Large  Railway  Cuts 
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LONG  LOW-GRADE  CUTS  should  be  avoided  wherever 
reasonably  possible  in  railway  location,  and  where  they 
are  necessary  the  enpineer  should  give  careful  study  to 
providing  adequate  drainage.  Such  cuts  should  be  taken 
out  to  a  width  that  will  permit  of  wide  and  deep  side  ditches, 
and  the  slopes  should  be  flat  enough  to  avoid  danger  of 
the  banks  sloughing.  Surface  ditches  should  be  provided 
wherever  required,  and  should  be  kept  back  far  enough  to 
avoid  seepage  or  sloughing  into  the  cuts. 

Where  it  is  not  possible  to  accomplish  drainage  by  open 
ditches,  various  more  or  less  desirable  schemes  have  been 
used  for  draining  cuts,  such  as  vitrified  tiling  or  trenches 
filled  with  large  or  small  rock,  both  tile  and  trench  drains 
being  used  with  or  without  lateral  weepers.     More  drastic 
methods  have  had  to  be  resorted  to  where  springs  have  been 
encountered  and  the  water  seeps  upward  and  outward  from 
subterranean    veins,    these    sometimes    occurring    directly 
I   beneath  the  track.     Where  it  is  necessary  to  put  in  longi- 
tudinal tile  subdrains,  they  should  be  placed  below  the  frost 
1   line  and  below  any  saturated  material,  laid  to  a  true  bed, 
.  and  covered  with  cinders  or  other  suitable  material. 

All  water  possible  should  be  kept  from  reaching  the  road- 
'  bed.  Side  ditches  should  be  provided  in  cuts  in  all  or  any 
I  class  of  material  in  order  to  hold  storm  water  down  and  to 
I  convey  the  water  away  as  rapidly  as  possible.  If  tile 
drains  are  still  necessary,  they  should  be  placed  at  satis- 
1  factory  depth,  and  the  side  ditches  of  the  cut  shouW  be  kept 
I  open  at  all  times. 


Heavy  Timber  Framing  Used  for 
Seattle  Transit  Shed 

Latest  Part  of  Pier  B  in  Smith  Cove  Section  Has 

Main  Floor  Members  of  14  x  32  In. 

Sticks  40  Ft.  Long 

ON  PIER  3  of  the  new  Smith  Cove  development  of 
the  Port  of  Seattle  there  are  two  transit  sheds  each 
128  ft.  wide,  separated  b.v  a  54-ft.  track  space  and  with 
marginal  track  spaces  each  28  ft.  6  in.,  making  up  the 
total  367  ft.  width.  Both  of  these  sheds  are  of  timber 
framing  of  extremely  rugged  design,  as  shown  in  the 
accompanying  drawing.  A  special  feature  is  the  use  of 
twin  14  X  32  in.  Oregon  fir  sticks,  30  and  40  ft.  long, 
for  the  floor  beams  of  the  second  floor.    The  east  shed. 


I.VTERIOR  OF  FIRST  FLOOR  OF  EAST  SHED,  PIER  B,  SMITH 
COVE  DEVELOPMENT.  PORT  OF  SEATTLE 

which  is  shown  in  the  view,  has  been  in  use  for  some 
time,  but  the  we.st  shed,  the  details  of  which  are  given, 
is  now  under  construction. 

The  sheds  were  built  on  a  central  fill  with  pile  carried 
extensions  on  the  sides.  They  are  1,000  ft.  long,  extend- 
ing from  the  bulkhead  line,  where  they  connect  with  the 
marginal  way  and  where  the  second  story  is  connected 
with  a  marginal  viaduct.  The  second  floor  girders 
extend  beyond  the  wall  of  the  first  story  on  the  track 
side  of  the  building  a  distance  of  10  ft.,  forming  an 
additional  10  ft.  for  the  second  story  enclosure,  and 
providing  on  the  first  floor  a  sheltered  loading  and 
unloading  platform  the  full  length  of  the  building.  By 
thus  cantilevering  the  .second  floor  the  necessity  for 
columns  at  the  outer  edge  of  the  platform  on  the  first 
floor  has  been  obviated,  thereby  leaving  (he  platform 
entirely  clear  of  obstructions. 

Each  second  floor  girder  consists  of  two  timbers  14  x 
.32  in.  by  30  ft.  and  40  ft.  long,  bolted  together  with  an 
air  space  between.  They  are  used  becau.«e  they  are  low 
in  cost  and  can  be  obtained  on  short  notice,  are  easily 
and  cheaply  worked  into  shape,  and  offer  no  difficulties 
to  the  direct  attachment  of  connecting  wooden  members. 
Being  made  up  of  two  sticks  each,  the  meml>ers  can  be 
mated  up  so  as  to  obtain  for  each  girder  greater 
uniformity  of  material  and  strength  than  is  possible 
with  single  sticks,  and  being  of  wood  painting  as  a 
protection  against  the  corrosive  effects  of  salt  air  lb  not 
required. 

The  first  story  column  caps  in  the  west  shed  are  ol 
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wood,  notched  into  the  column  tops  and  bolted  through 
in  both  directions  for  securing  to  the  column  and  to 
prevent  seasoning  cracks.  The  grain  of  the  caps  is 
vertical.  The  column  tops  are  mortised  into  the  second 
floor  girders  to  prevent  collision  displacements,  dowels 
not  offering  equal  advantages.  In  the  east  shed  precast 
concrete  column  caps,  as  shown  in  the  view,  were  used. 
Columns  resting  on  wooden  pile  caps,  where  space  is 
available,  are  constructed  of  a  rich  concrete  without 
reinfoi-cement.  Columns  resting  on  concrete  footings, 
which  were  cast  at  the  time  the  pier  was  constructed, 
over  one  year  previously,  where  vertical  and  horizontal 
spaces  are  limited  and  where  intensities  of  pressure  are 
high,  have  spirally  reinforced  concrete  base  plates. 
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City  Planning  and  Subdivision  Plans 

REGULATION  of  the  acceptance  of  plans  for  new 
.  subdivisions  is  one  of  the  difficulties  in  city  planning 
work,  such  regulation  being  desirable  in  order  to  secure 
conformity  with  the  adopted  city  plan.  The  purpose  of 
such  conformity  is  to  avoid  awkward  and  uneconomical 
cutting  of  real  estate  in  making  future  street  extensions 
or  connections. .  The  following  notes  on  this  subject 
are  from  a  paper  read  at  the  recent  meeting  of  the 
American  City  Planning  Institute  by  Ernest  P.  Good- 
rich, consulting  engineer,  New  York: 

Except  in  Pennsylvania  there  seems  to  be  no  direct  local 
power  to  prevent  large  or  small  obstructions  to  future 
development  along  adopted  plans.  Constitutional  amend- 
ment is  the  cure,  but  in  ad- 


vance of  this  indirect  methods 
of  control  must  be  employed. 
Municipal  authorities  may  re- 
fuse to  record  streets  im- 
properly plotted,  to  accept 
jurisdiction  over  them,  to  in- 
stal  paving  and  public  utili- 
ties and  to  issue  building  per- 
mits.    Influence  may  be  ex- 
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Freight  may  also  be  handled  from  or  to  the  ship  at 
the  second  floor  of  the  shed.  To  facilitate  this  a  travel- 
ing freight  platform  has  been  provided  to  run  on  a 
track  on  the  ship  side  of  the  building.  The  platform 
is  constructed  at  the  second  floor  level  and  travels  the 
entire  length  of  the  shed.  Passengers  use, the  second 
story  only,  passing  to  and  from  ships  by  means  of  a 
traveling,  adjustable  gangway,  which  travels  on  the 
same  rails  as  the  freight  handling  platform.  This 
gangway  is  usable  at  any  point  in  the  length  of  the 
shed  for  any  size  of  ship  or  height  of  tide. 

The  piers  were  designed  and  built  by  the  -Port  of 
Seattle  Commission,  George  F.  Nicholson,  chief  engineer. 


Indiana  Public  Utilities  and  Water-Works 

Of  1,400  public  utilities  of  all  kinds  in  Indiana  286 
are  water-works.  Their  value  is  $30,000,000  compared 
with  1800,000,000,  the  value  of  all  public  utilities. 


erted  to  induce  companies  to  refuse  loans  or  insure  titles  of 
lands  for  such  obstructions. 

Replotting  was  successsfully  carried  out  in  Portland, 
Ore.,  where  all  the  property  ownei's  of  a  poorly  plotted 
district  agreed  to  turn  over  their  deeds  to  a  trust  company 
selected  jointly  by  the  municipality  and  the  owners,  which 
company  handled  the  redistribution  of  the  area.  This 
method  not  only  gave  back  to  each  property  owner  an 
equivalent  area  but  also  resulted  in  an  improved  street 
system  and  in  additional  plotted  real  estate  sufficient  to 
pay  for  the  costs  of  the  proceeding. 

In  minor  instances  the  established  city  plan  can  and 
should  be  modified  to  obviate  'such  difficulties.  Diagonal 
streets,  for  instance,  need  not  be  carried  in  absolutely 
straight  lines.  Small  angles  can  often  be  introduced  ad- 
vantageously to  reduce  real  estate  costs  and  to  add  inter- 
est to  the  vista.  Street  extensions  can  be  made  with  slight 
jogs,  but  the  offset  should  never  be  so  great  as  to  produce 
angular  crossings  of  other  thoroughfares  greater  than  30 
deg.,  because  of  the  difficulties  of  traffic  regulation  which 
would  be  likely  to  follow. 
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Failure  and  Proposed  Repair  of 
Third  St.  Arch  Bridge 

Shallow  Pier  Foundations  and  Scour  Blamed — 
Fallen  Portion  to  Be  Replaced  by  Rein- 
forced Arch  Ring  Sections 

REPORTS  on  the  failure  of  the  Third  St.  Arch  Bridge 
,  in  Dayton  on  Jan.  21,  made  available  now  by 
Charles  H.  Paul,  as.sistant  chief  engineer  of  the  Miami 
Conservancy  District,  and  George  F.  Baker,  city  engi- 
neer of  Dayton,  agree  in  attributing  the  collapse  to 
the  shallowness  of  the  pier  foundations.  In  the  report 
of  Arthur  E.  Morgan,  chief  engineer  to  the  Board  of 
Directors  of  the  Miami  Conservancy  District,  the  river 
improvement  work  of  the  district  is  described,  so  far 
as  it  lay  in  the  immediate  neighborhood  of  the  pier  that 
failed,  and  this  work  is  declared  not  responsible  for  con- 
tributing to  the  failure.  John  L.  Harrington,  consulting 
engineer,  Kansas  City,  reporting  on  the  failure  to  the 
city,  states  that  it  is  impossible  to  determine  whether 
the  river  improvement  operations  were  or  were  not  a 
factor  in  the  matter. 

Mr.  Harrington  describes  the  general  procedure  to 
be  adopted  for  repairs,  which  is  at  present  about  to  be 
put  under  contract.  He  points  out  certain  essential 
cautions  to  be  observed  in  this  work,  of  rather  unusual 
engineering  character.  'He  also  describes  the  structural 
conditions  of  the  bridge  arches,  in  which  signs  of  de- 
terioration are  noticeable.  The  two  reports  are  repro- 
duced below  in  slightly  condensed  form. 

CoNSEHsvANCY  District  Report 

An  examination  of  the  pier  between  the  spans,  which  is 
the  second  pier  from  the  east  side  of  the  river,  showed  that 
a  crack  had  occurred  a  little  to  the  north  of  the  center  of 
the  pier,  that  the  broken  part  had  shifted  about  a  foot  to 
the  west  and  had  listed  to  the  north.  The  movement  of  this 
pier  in  all  probability  preceded  and  caused  the  failure  of 
the  arches. 

Examination  of  the  pier  which  failed  showed  that  there 
had  been  scour  around  it,  and  that  at  the  north  point  of 
the  pier  this  scour  had  reached  to  about  one  foot  greater 
dfcpth  than  the  bottom  of  the  pier. 

The  Miami  Conservancy  District  had  made  no  excavation 
on  either  side  of  this  pier.  The  nearest  excavation  was  a 
shallow  trench  about  40  ft.  to  the  north  for  the  purpose 
of  laying  a  water  main,  which  was  done  about  a  year  ago. 
The  trench  for  this  water  main  did  not  reach  to  a  depth  as 
great  as  the  depth  of  the  pier  which  failed  and  could  have 
had  no  effect  upon  it.  The  work  of  cleaning  the  channel 
at  this  end  of  the  bridge  has  not  yet  been  done.  This  is  to 
be  done  next  spring. 

The  failure  is  plainly  due  to  the  shallow  foundations  and 
absence  of  piling  under  them.  On  all  new  bridges  con- 
structed on  the  river  since  the  organization  of  the  Miami 
Conservancy  District,  we  have  required  more  than  twice 
the  depth  of  foundation  of  the  older  bridges,  and  pile  sup- 
port in  addition. 

The  Miami  Conservancy  District  is  in  no  way  responsible 
for  the  failure  of  the  bridge. 

Report  of  John  L.  Harrington 

The  Third  Street  Bridge  consists  of  seven  reinforced- 
concrete  arch  spans  of  the  Melan  type,  dosiEncd  by 
Concrete  Steel  Engineering  Co.  and  built  by  Hogland  & 
Kline  Construction  Co.  in  1904.  It  carries  a  roadway  42 
ft.  wide  having  two  street-railway  tracks  in  the  middle,  and 
a  10-ft.  walk  at  each  side,  making  a  total  width  of  d'i  ft. 
between  handrails.  The  spans  vary  in  clear  length  from 
80  ft  at  the  ends  to  110  ft.  at  the  middle  of  the  bridge, 
with  a  rise  of  approximately  one-twelfth  of  the  span.     Each 


is  reinforced  by  21  steel  ribs,  spaced  34  in.  center  to  center 
transversely  to  the  roadway;  those  in  spans  2  and  3  are 
composed  of  four  2  x  3  x  h-m.  angles.  According  to  the 
plans  and  specifications,  the  concrete  in  the  arch  barrels  is 
composed  of  a  1:2:4  mix;  that  of  the  piers  of  a  1:3:7  mix. 

Pier  2  is  10  ft.  wide  under  coping  and  has  a  footing  20  ft. 
wide  by  80  ft.  long.  According  to  both  the  plans  and  your 
soundings,  the  pier  footings  are  at  elevation  713.13,  which 
is  9.04  ft.  below  low  water.  The  bed  of  the  river  commonly 
varies  from  nothing  to  6  or  8  ft.  below  low  water,  for  at 
this  point  the  river  bed  has  not  yet  been  dredged  to  con- 
form to  the  plans  of  the  conservancy  district. 

Your  soundings,  made  after  the  failure,  showed  the  bed 
of  the  river  to  be  washed  out  at  the  upstream  end  of  pier 
2  to  elevation  711.6,  approximately  li  ft.  below  the  pier 
footings.  The  pier  broke  in  two  approximately  31i  ft.  from 
the  upstream  end  and  canted  upstream  so  as  to  leave  a 
crack  about  9  in.  in  width  at  the  coping,  and  toward  the 
middle  of  the  river  about  11  in.,  measured  at  the  coping. 
This  was  undoubtedly  caused  by  the  undermining  of  he 
upper  end  of  the  pier,  which  resulted  in  its  failure. 

The  failure  of  the  pier  caused  a  portion  of  span  2,  vary- 
ing in  width  from  about  24J  ft.  at  pier  2  to  substanially 
nothing  at  pier  1,  to  fall  almost  vertically  to  the  river  bed, 
carrying  a  motor  truck  and  a  motor  car  with  it.  The  fall 
was  so  direct  that  a  considerable  portion  of  the  brick  pav- 
ing lay  substantially  intact  on  top  of  the  debris.  A  section 
of  span  3,  varying  in  width  from  about  24J  ft.  at  pier  2 
to  substantially  nothing  at  about  three-quarters  of  its  length 
from  pier  2,  also  fell  into  the  river.  The  barrels  of  both 
arches  split  cleanly  along  the  third  Melan  arch  rib,  meas- 
ured from  the  center  of  the  bridge,  for  a  considerable  dis- 
tance from  pier  2,  and  then  zig-zagged  to  the  handrail, 
generally  breaking  longitudinally  for  some  distance  along 
each  rib,  as  the  break  crossed  it. 

Each  span  was,  during  construction,  divided  into  three 
parts  by  two  longitudinal  construction  joints;  one  of  these 
joints  was  crossed  by  the  line  of  failure  but  manifestly  had 
nothing  to  do  with  the  failure  itself,  for  the  break  did  not 
follow  it.  Both  the  arch  barrels  and  the  pier  show  good 
concrete  at  the  fractures. 

The  steel  arch  ribs  are  decidedly  rusty.  I  estimate,  from 
examination  of  the  exposed  steel,  that  the  concrete  adhered 
firmly  to  about  15  per  cent  of  the  area  of  the  lattice  bars 
and  angles  composing  the  ribs,  thus  leaving  85  per  cent  of 
the  steel  unprotected.  Examination  of  all  of  the  structure 
shows  that  this  is  a  general  condition,  for  from  the  river, 
the  situation  of  each  rib  is  clearly  marked,  sometimes  by 
dripping  water,  always  by  streaks  or  rust,  and  sometimes 
by  the  scaling  off  of  the  concrete  beneath  the  steel  ribs. 
Each  arch  barrel  is  thus  composed  of  alternate  latticed 
steel  girders  and  free  and  unreinforced  concrete  ribs. 

Reconstruction  Method.  —  The  failed  portion  of  Pier  2 
should  be  replaced  by  a  new  portion  of  corresponding  sec- 
tion supported  on  piles,  and  after  it  is  completed  the  failed 
portion  of  spans  2  and  3  should  be  trimmed  off  to  piers  1 
and  3  and  replaced  with  properly  reinforced  concrete  arch 
barrels.  The  new  portions  of  both  pier  and  arch  barrels 
should  be  well  doweled  to  the  portions  remaining  in  place. 
The  unbalanced  thrust  now  on  piers  1  and  3  should  be  re- 
duced by  removing  the  paving  and  spandrel  filling  from 
spans  1  and  4,  and  further  by  inserting  struts  under  pres- 
sure from  the  renewed  portion  of  pier  2,  thus  permitting 
the  reconstruction  of  the  failed  portions  of  spans  2  and  3 
under  normal  conditions. 

In  rebuilding  the  failed  portion  of  the  structure  care 
must  be  taken  to  relieve  so  far  as  possible  the  stresses  in 
the  remaining  portions  of  spans  2  and  3,  for  they  are  now 
carrying  all  of  the  thrust  from  spans  1  and  4,  and  care 
must  also  be  taken  to  avoid  unduly  heavy  blasting  in  the 
removal  of  the  failed  portion  of  pier  2. 

Failure  Condilionn. — Pier  2  failed  because  Its  foundation 
was  not  carried  down  to  a  safe  depth  and  because  the  water 
at  a  stage  but  little  above  extreme  low  water  cut  away 
the  small  amount  of  sand  and  gravel  surrouuding  it  and 
washed  out  a  portion  of  the  readily  removable  sand  from 
beneath   it.     All   of  the   piers   of  this  bridge   are   similarly 
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liable  to  failure;  therefore  all  of  the  piers  shoiild  be  prop- 
erly protected  from  erosion  of  the  river  bed  below  the 
elevation  fixed  by  the  conservancy  district,  which  is  only 
approximately  4i  ft.  above  the  base  of  pier  in  each  case. 

The  Miami  Conservancy  District  surveyed  the  river  be- 
fore beginning  its  operations,  and  the  results  of  these  sur- 
veys, shown  on  their  plans,  make  it  clear  that  at  the  Third 
St.  bridge  the  river  then  frequently  scoured  much  below 
the  elevation  of  river  bed  to  which  the  district  is  dredging. 
It  is  therefore  impossible  to  determine  whether  the  scour 
at  pier  2  resulted  from  their  operations,  above  and  below 
the  bridge,  or  from  some  local  cause  of  scour,  for  very 
little  erosion  was  necessary  to  cause  the  failure,  and  it  may 
have  resulted  from  either  cause. 

The  failure  of  the  concrete  to  adhere  to  the  arch  ribs, 
and  the  consequent  failure  of  the  concrete  and  the  steel  to 
act  as  a  unit,  have  no  bearing  upon  the  present  failure,  but 
the  gradual  destruction  of  the  steel  ribs  by  corrosion,  for 
which  I  see  no  remedy,  will  limit  the  life  of  the  bridge  to 
comparatively  few  years.  Yet  the  remaining  years  it  will 
safely  serve  make  it  advisable  to  repair  the  present  damage 
and  to  protect  all  the  piers  from  scour,  which  may  at  any 
time  cause  failure  of  a  pier  or  of  the  whole  structure. 

It  is  difficult  to  estimate  closely  the  cost  of  repairing 
spans  2  and  3  and  Pier  2,  because  the  amount  of  work  is 
small  in  proportion  to  the  equipment  required,  but  I  esti- 
mate that  $60,000  will  probably  cover  the  cost  of  this  work. 

I  have  carefully  considered  the  various  methods  of  pro- 
tecting the  piers  against  scour,  and  have  concluded  that  the 
most  economical  and  satisfactory  will  be  to  surround  them 
with  riprap  to  a  width  of  about  15  ft.  The  sand  and  gravel 
must  be  removed  so  that  the  rip  rap  will  have  its  surface 
at  elevation  of  river  bed  fixed  by  the  conservancy  district, 
leaving  a  clear  channel  in  accordance  with  their  plans,  yet 
be  adequate  in  depth  and  arrangement  to  constitute  a 
reliable  protection.  I  estimate  that  this  will  cost  between 
$20,000  and  $25,000  for  the  Third  St.  bridge  piei-s.  An 
accurate  estimate  is  not  possible  because  I  have  not  avail- 
able the  price  of  rock  delivered. 

Design  of  Railway  Car  Repair  Shops 

Abstract  of  report  of  committee  on  F:hops  and  Locomotive 
Terminals,  American  Railway  Engineering  Association. 

MANY  railroad  companies  find  it  desirable  to  provide 
shops  for  handling  repairs  to  freight  cars  either  on 
account  of  climatic  conditions,  legal  requirements  or  the 
belief  that  the  provision  of  such  shops  will  result  in  a  higher 
degree  of  efficiency.  Each  railroad  company  must  determine 
in  accordance  with  its  own  operating  methods  and  condi- 
tions whether  a  shop  is  justified  and  what  expenditure  is 
warranted,  so  that  the  fixed  charges  per  car,  due  to  this 
expenditure,  may  not  exceed  the  advantages  secured  by 
better  workmanship,  lower  unit  cost  and  less  delay  in  con- 
ducting repairs.  The  layout  of  many  plants  has  been  gov- 
erned by  existing  property  and  trackage  limits,  and  this 
condition  will  probably  be  encountered  even  more  seriously 
in  the  future,  except  where  very  extensive  plants  in  new 
localities  are  contemplated. 

Sheds  or  shops  are  not  to  be  recommended  for  light  repair 
work,  because  of  the  frequent  switching  necessary  and  of 
the  fact  that  many  hundreds  of  cars  in  this  class  are  worked 
upon  each  day.  In  the  case  of  heavy  repairs,  however,  shops 
may  be  desirable  at  certain  points,  especially  when  con- 
sidered in  conjunction  with  the  power,  tool  and  handling 
equipment  necessary  for  intensive  production. 

Heavy  repairs  may  be  classed  as  follows:  (1)  Medium 
repairs,  consisting  of  moderate  attention  to  trucks,  under- 
frames  and  superstructure,  with  entire  repainting;  (2) 
heavy  repairs  occasioned  by  severe  wreck  damage  or  ex- 
treme deterioration;  (3)  rebuilding,  where  cars  are 
strengthened  and  made  modern  in  construction  through  the 
application  of  steel  underframes,  ends,  roof,  etc.  Most 
railroads  prefer  to  do  heavy  repair  work  on  their  own  cars, 
due  to  having  suitable  standard  material  and  to  the  fact 
that  cars  can  be  segregated  by  scries  and  the  work  stan- 
t^ardized.  Where  a  railroad  owns  a  sufficient  number  of 
s'.sel  cars  to  justify  the  expense,  a  special  shop  should  be 
given  consideration. 


Tracks  should  be  spaced  24  ft.  c.  to  c.  where  material 
tracks  are  employed  and  18  ft.  as  a  minimum  where 
material  tracks  are  not  used.  For  such  spacing  it  is  de- 
sirable to  allow  60  ft.  per  car.  Railroads  using  wider  track 
centers,  such  as  30  ft.  with  material  tracks  and  22  ft.  with- 
out, usually  employ  only  50  ft.  per  car. 

For  supply  tracks,  standard  gage  seems  to  be  preferred 
throughout  the  country,  due  to  the  ease  in  handling  wheels 
and  the  usual  design  of  section  push  car  upon  which  mate- 
rial can  be  carried.  Further,  erecting  shops  can  be  supplied 
with  freight  car  leads  of  underframes,  sills  and  other  heavy 
material,  which  is  not  possible  with  narrow-gage  tracks. 

There  should  be  a  minimum  clearance  of  10  ft.  from  center 
of  track  to  face  of  pilasters  and  12  ft.  from  center  of  track 
to  face  of  wall.  Overhead  clearance  above  top  of  rail  where 
cranes  are  not  employed  should  be  20  ft.  minimum,  22  ft. 
being  desirable.  Whei'e  cranes  are  used,  the  clearance 
should  be  not  less  than  25  ft.,  unless  careful  study  of  local 
operating  conditions  should  dictate  a  smaller  dimension 
advisable.  Clearance  defines  the  exact  headroom  possible 
either  from  the  crane  hook  or  crane  cage  or  girder,  which- 
ever forms  the  farthest  downward  projection.  Shops  de- 
signed with  cranes  should  be  limited  to  include  bays  not 
exceeding  four  repair  tracks. 

End  doors  in  car  shops  should  be  not  less  than  13  ft. 
wide  and  17  ft.  high,  obtaining  as  large  a  door  on  supply 
tracks  as  clearance  and  general  construction  will  permit. 
Separate  paint  shop  accommodation  should  be  provided  in 
line  with  the  normal  movement  of  cars  through  shops,  being 
so  installed  that  equipment  can  be  handled  expeditiously  and 
prevent  blocking  repair  tracks. 

Full  consideration  should  be  given  to  expected  increases 
in  demand  and  to  future  extensions  which  can  be  foreseen. 
Where  shops  are  constructed  with  traveling  cranes,  the  run- 
ways should  be  advanced  beyond  the  covered  space  to  pro- 
vide for  flexibility  of  operation  to  permit  men  to  work 
either  out-doors  or  in-doors  as  local  conditions  may  govern. 
This  plan  will  assist  also  in  the  handling  of  material  and 
the  adjustment  of  loads  in  cars.  For  a  prompt  and  ecomonic 
handling  of  material  there  should  be  cranes,  hoists,  mono- 
rails, supply  tracks,  runways  and  storage  space,  all  located 
with  a  view  to  concentrating  work  and  materials  into  defi- 
nite groups. 

Ample  lighting  is  essential.  Roof  and  walls  should  be 
so  constructed  as  to  admit  the  maximum  amount  of  natural 
light  and  ample  artificial  light  should  be  provided,  equivalent 
to  that  required  in  locomotive  shops.  Interior  walls  and 
ceilings  should  be  painted  and  maintained  as  nearly  white 
as  possible.  A  temperature  of  between  40  and  50  deg.  F. 
should  be  maintained  in  the  shop,  but  60  to  70  deg.  is  pref- 
erable in  adjacent  machine  sections  and  other  points  re- 
quiring operators  to  remain  stationary  at  tools.  The  ex- 
pense permissible  in  providing  a  heating  plant  will  be 
governed  largely  by  the  form  of  construction  to  be  employed. 
It  should  be  remembered  that  during  cold  weather  equip- 
ment has  to  be  thawed  out  when  brought  into  the  shop  in 
order  to  facilitate  repairs,  so  that  the  heat  should  be  de- 
livered as  near  the  floor  as  practicable  and  well  distributed 
so  as  to  avoid  drafts. 


New  Tests  on  Bond  Resistance 

Results  of  the  investigations  made  for  the  Emer- 
gency Fleet  Corporation  during  the  war  on  the  possible 
corrosion  of  embedded  steel  and  the  effect  on  bond 
resistance  of  various  methods  of  treatment  are  reported 
upon  in  Technologic  Paper  No.  173  of  the  Bureau  of 
Standards  by  W.  A.  Slater,  F.  E.  Richart  and  G.  E. 
Scofield.  The  outline  of  these  tests  has  been  reported 
at  various  other  times.  The  full  statement  has  nowhere 
before  been  made  available.  The^  tests  comprise  tests 
with  bars  treated  to  prevent  corrosion,  investigation 
of  individual  protective  coatings  in  their  relation  to 
bond,  effect  of  %'ariations  and  conditions  of  storage, 
comparison  of  plain  and  deformed  bars,  effect  of  the 
manner  of  applying  coatings,  and  effect  of  lap. 
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Antioch  Wins  Injunction  in  Suit 
Over  Brackish  Water 

THE  town  of  Antioch,  Cal.,  which  is  located  on  the 
tidal  reaches  of  the  San  Joaquin   River,  has  been 
irranteJ  a  temporary  injunction  by  the  superior  court 
of    Alameda    County,    forbidding    irrigators    to    divert 
water   from   the    Sacramento   River   above   Antioch   on 
the  grounds   (1)  that  Antioch  has  unquestionable  right 
to  take  500,000  gal.  of  fresh  water  per  day  from  the 
river   for  municipal   uses,   and    (2)    that  water   drawn 
from  the  upper  river  for  irrigation  uses  was  at  least  a 
contribut  ing 
cause  in  render- 
ing the  Antioch 
supply  unfit  for 
domestic   use   in 
1920.     However, 
the  court  warned 
all  concerned 
that  the  issue  of 
the     temporary 
i  n  j  u  n  c  tion    to 
protect  rights 
which  seemed  to 
b  e     endangered 
must  not  be  con- 
strued as  in  any 
way     indicating 
the  action  of  the 
court   when    the 
suit  came  to  be 
tried  on  its  mer- 
its.    The  prayer 
for    the    injunc- 
tion named  spe- 
cifically    irriga- 
tion    districts, 
companies    and 
individuals  own- 
ingabout4.50,000 
acres  of  agricul- 
tural land  in  the 
upper  Sacramen- 
to Valley.     The 
case  is  reported 
to    foreshadow    still    more    important    suits    that    may 
be   filed   by   owners   of   large   areas   of   irrigable   delta 
lands   who  claim   that    the   use   of   brackish    water   for 
irrigation  will  damage  their  land.    Throughout  the  con- 
troversy the  current  question  has  been,  "Can  up-river 
irrigators  be  hek    responsible  for  the  brackish  condi- 
tion of  river  water.'"     A  summary  of  local  conditions 
and  of  the  testimony  follows: 

Antioch,  which  has  a  population  of  1,940,  pumps  its 
water  supply  from  the  San  Joaquin  River.  The  Sacra- 
mento River,  supplying  80  per  cent  of  the  combined  flow 
of  the  two  rivers,  affects  conditions  at  Antioch  thi-oii;ii 
sloughs  connecting  the  two  streams  in  the  delta  lands 
above  the  town  'see  map).  In  the  lower  reaches  of 
both  rivers  the  tidal  effect  is  strong.  In  the  upper  end 
of  Suisun  Bay  there  is  at  times  a  tidal  range  of  7  ft. 
At  a  6-ft.  range  about  80,000  acre-ft.  of  bay  water  flows 
upstream  into  the  mouths  of  the  rivers  and  it  is  the 
salt  in  this  bay  water  that  causes  the  complaint. 

Upper  Suisun  Bay  is  fresh  through  winter  and  spring 
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when  the  rivers  are  high.  In  the  summer  the  water 
grows  brackish,  the  salt  content  increasing  up  to  the 
end  of  the  low-water  season.  There  is  a  wide  variation 
in  the  annual  discharge  of  the.'^e  two  streams.  In  5S 
years  it  has  ranged  from  40  to  about  26.5  per  cent  of 
the  normal.  The  maximum  salt  content  at  Antioch,  as 
determined  by  the  State  Water  Commission  during  the 
latter  part  of  August  and  September,  1920,  ranged  from 
0.75  to  0.9  parts  per  hundred  at  low  tide  up  to  1  to 
1.2  parts  per  hundred  at  high  tide. 

Court  Proceedings 

In  the  court  proceedings  Antioch  attempted  to  estab- 
lish its  riparian  rights  and  to  show  that  these  took 
precedence  over  the  rights  of  all  appropriators  on  the 
Sacramento  or  San  Joaquin  rivers;  that  it  is  entitled 
to  a  certain  amount  of  pure  water  and  that  upstream 
appropriators  by  diverting  fresh  water  and  causing  salt 
water  to  flow  in  are  as  guilty  of  polluting  the  water  as 
though  they  placed  salt  in  the  river. 

The  defense  claimed  (1)  that  the  taking  of  water 
out  of  the  river  did  not  constitute  pollution;  (2)  that 
the  riparian  rights  of  Antioch  were  dependent  on  its 
ownership  of  0.46  acres  of  land  which  could  not  be 
irrigated  because  of  its  use  as  a  site  for  pumping  and 
filtration  plants;  (3)  that  a  town  in  its  corporate 
capacity  cannot  function  as  a  riparian  owner;  (4)  that 
water  pumped  from  the  river  by  a  pumping  plant 
located  on  riparian  land  cannot  be  taken  and  used  for 
domestic  or  other  purposes  on  land  which  is  non- 
riparian  to  the  river,  except  as  an  appropriation  of  the 
water;  (5)  that  Antioch,  as  an  appropriator,  has  no 
rights  in  excess  of  500,000  gal.  of  water  per  day  and 
cannot  claim  the  entire  low-water  flow  of  the  Sacra- 
mento River  to  keep  the  water  fresh  at  its  pumping 
plant;  (6)  that  the  maintenance  of  the  entire  low-water 
flow  of  the  Sacramento  River  to  supply  that  amount 
of  water  to  Antioch  would  not  be  the  highest  use  to 
which  this  water  could  be  put. 

By  its  expert  testimony,  Antioch  attempted  to  show 
that  the  salinity  of  water  at  its  intake  depended  directly 
on  the  flow  in  the  Sacramento  River  at  Sacramento  and 
that  a  continuous  flow  of  3,500  sec.-ft.  at  Sacramento 
would  be  necessary  to  keep  the  water  fresh  at  Antioch. 
Experts  for  the  defense  essayed  to  show  that  several 
causes  had  contributed  to  salinity  at  Antioch  in  recent 
years.  These  were  (1)  the  succession  of  dry  years 
from  1916  to  1920;  (2)  government  dredging  in  the 
river  between  1913  and  1920,  which  had  modified  the 
tidal  flow  in  the  lower  rivers,  increased  the  circulation 
of  water  around  Sherman  Island  and  hence  contributed 
to  salinity  of  water  flowing  through  three-mile  slough; 
(3)  the  withdrawal  of  large  overflow  basins  on  Sacra- 
mento River  through  reclamation,  thereby  reducing  the 
retarding  effect  on  river  flow  and  causing  the  river  to 
reach  its  lowe.st  stage  earlier  than  under  original  con- 
ditions. 

The  defense  admitted  that  the  use  of  water  for  irri- 
gation purposes  was  a  contributing  cause  but  contended 
that  for  the  other  reasons  cited  the  conditions  in  the 
low-water  season  of  1919-1920  were  such  that  even  if 
the  injunction  sought  had  been  made  operative  in  July, 
and  a  flow  of  3,.500  sec.-ft.  had  been  maintained  at  Sac- 
ramento, the  water  would  not  have  been  fresh  at  Antioch 
until  winter  rains  came,  and  meantime  the  defendants 
would  have  suffered  the  loss  of  their  crops. 
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A  Modernized  Plant  to  Handle  Asphaltic 
Oils  for  Road  Use 

THE  equipment  for  handling  asphaltic  oil  in  the  San 
Jose  yard  of  the  California  Highway  Commission 
has  recently  been  entirely  rebuilt  in  order  to  make  radical 
changes  in  the  design  and  method  of  operation.  The 
old  plant  was  up  to  date  when  built,  presumably,  because 
it  was  designed  by  a  company  whose  business  was  the 
handling  of  asphaltic  materials.  However,  in  the  light 
of  the  commission's  experience  in  recent  years  in  han- 
dling oil  for  road  use,  it  was  possible  to  improve 
practically  every  important  feature  of  the  old  plant. 
The  time  of  both  heating  and  pumping  was  greatly 
reduced,  the  fuel  cost  was  cut  50  per  cent,  the  neces- 
sary labor  force  was  cut  about  90  per  cent,  the  very 
serious  danger  of  fire  was  largely  eliminated  and  it 
is  nov/  said  to  be  almost  impossible  for  the  oil  to 
"freeze  up"  in  the  pipe  and  pumps. 

Fire  Hazard  in  Old  Plant 

In  the  old  plant,  oil  was  pumped  from  the  tank  cars 
CO  vats.  Before  the  pumping  could  commence,  however, 
a  car  had  to  be  steamed  sometimes  as  much  as  sixteen 
hours,  and  not  infrequently  five  days  were  required  to 
complete  the  unloading.  Wood  fires  were  built  under 
the  vats  to  heat  the  oil  before  delivery  and  these  fires 
had  to  be  watched  carefully  to  prevent  the  oil  from 
boiling  over,  which  was  liable  to  set  the  plant  on  fire, 
as  the  hot  oil  overflowed  directly  into  the  fire  pit.  The 
pipes  were  often  drained  to  prevent  the  "freezing,"  but 
there  was  no  place  to  drain  the  piping  system  except 
onto  the  surface  of  the  yard.  This  meant  waste, 
nuisance  and  fire  danger. 

In  laying  out  the  new  system  provision  was  made 
for  a  gravity  flow  from  tank  cars  on  a  spur  track  in  the 
yard  to  underground  concrete  tanks.  Three  under- 
ground tanks,  each  with  a  capacity  equal  to  that  of 
two  tank  cars,  were  built.  The  pipes  through  which 
the  oil  flows  from  the  tank  cars  each  contain  a  small 
steam  pipe  for  heating  purposes  so  that  as  soon  as 
steam  is  turned  on,  the  valve  in  the  tank  car  is  opened 
and  oil  begins  to  flow  almost  immediately.  With  this 
arrangement  it  ordinarily  takes  only  about  7-  hours 
to  steam  and  empty  a  car.  The  pipes  thi-ough  which 
oil  is  delivered  from  the  underground  tanks  were  run 
on  an  upgrade  so  that  as  soon  as  the  pumps  are  stopped 
the  hot  oil  in  the  piping  system  drains  back  into  the 
tanks.  These  pipes  were  insulated  with  asbestos  to 
conserve  the  heat. 

Underground  Tanks- 
The  underground  tanks  each  have  two  small  and  two 
large  compartments.  By  means  of  interconnecting  gates, 
all  the  compartments  can  be  utilized  as  a  single  container, 
or  the  gates  in  the  partitions  may  be  closed  and  the  sep- 
arate compartments  used  independently.  Steam  coils  are 
provided  in  the  smaller  tanks  and  when  the  oil  is  to  be 
drawn  out  they  are  heated  first.  As  soon  as  the  steam 
coils  have  brought  the  oil  to  a  temperature  at  which  it 
can  be  pumped,  it  is  drawn  out  and  circulated  through 
a  small  retort.  For  a  while  the  hot  oil  is  returned 
to  the  small  compartment  until  all  the  oil  in  this 
compartment  is  brought  to  a  high  temperature.  The 
hot  oil  is  then  turned  into  the  larger  compartment 
whence  it  is  circulated  through  the  retort  until  the  tem- 
perature throughout  this  compartment  reaches  the 
desired  point  and  the  oil  is  ready  for  delivery. 


Thus,  the  only  equipment  required,  in  addition  to 
tanks  and  piping  systems,  is  a  steam-driven,  centrif- 
ugal pump  for  drawing  oil  out  of  the  underground 
tanks,  and  an  oil-burning  retort  for  heating  it.  The 
retort  is  of  the  standard  type  and  has  a  circulating 
system  of  .3-in.  pipes,  which  is  the  same  size  as  the 
delivery  line  for  the  underground  tanks.  The  retort  has 
a  brick  setting  and  is  located  alongside  the  underground 
tanks.  The  pump,  protected  by  a  galvanized-iron  hous- 
ing, is  set  on  the  pipe  line  between  tanks  and  retort. 
Steam  for  the  pump  is  provided  from  the  central  boiler 
plant  built  to  supply  the  heat  and  power  requirements  of 
the  yard. 

Instead  of  a  crew  of  four  men,  which  was  formerly 
necessary  to  handle  the  pumping  system,  the  work  now 
required  is  easily  done  by  the  fii-eman  and  the  plant 
engineer.  This  consists  chiefly  of  making  the  pipe  con- 
nections to  the  tank  car,  starting  the  oil  fire  in  the 
retort,  starting  up  the  oil  pump,  etc.  With  the  new- 
system,  oil  in  the  underground  tanks  can  be  brought 
to  a  temperature  ready  for  delivery  within  four  hours, 
or  approximately  one-sixth  the  time  required  with  the 
old  plant. 

An  Estimate  of  Hoover 

THERE  have  been  thousands  of  estimates  of  Herbert 
Hoover  published  in  American  and  foreign  news- 
papers and  magazines,  but  the  following,  from  the  New 
Republic  of  March  9,  indicates  a  grasp  of  Hoover's  en- 
gineering characteristics  that  is  not  often  found  in  the 
general  press: 

In  the  way  he  accepted  his  post  in  the  cabinet,  Mr.  Hoover 
again  displayed  a  hint  of  that  quality  which  makes  him 
easily  the  most  constructive  man  in  American  public  life. 
For  no  sooner  was  it  admitted  that  Mr.  Harding  had  in- 
vited Mr.  Hoover  than  the  evidences  of  Mr.  Hoover  think- 
ing of  what  could  be  made  of  the  job  were  seen.  Of  all 
the  cabinet  choices  he  alone,  and  he  immediately,  did  the 
thing  which  is  both  remarkable  and  obvious :  he  showed  that 
he  was  studying  his  opportunity  and  using  his  imagina- 
tion upon  it. 

In  our  time  there  has  been  no  one  with  quite  such  an 
appetite  and  such  digestion  for  concrete  fact  joined  to  quite 
such  a  faculty  for  using  knowledge  as  the  basis  of  power. 
Contrast  him  with  the  m-^n  who  always  starts  with  a 
moral  maxim;  contrast  him  with  the  man  who  starts  in 
some  corner  of  the  facts  and  ends  among  the  wishes  of 
interested  friends.  The  contrast  supplies  a  notion  of  the 
type  of  man  who  in  the  complicated  novelties  of  modern 
civilization  is  needed  to  administer  great  affairs. 

There  seems  to  have  gone  into  the  making  of  Hoover 
several  strains  often  enough  found  in  different  men,  but 
rarely  in  the  same  one.  The  first  of  these,  and  the  least 
common,  is  a  habit  of  scientific  estimate,  an  ability  to  think 
quantitatively,  an  ability,  not  only  to  let  the  facts  speak 
for  themselves,  but  to  make  them  speak.  A  second  strain, 
common  enough  by  itself,  but  rare  in  a  scientifically  trained 
man,  is  that  of  the  shrewd  and  daring  trader.  "The  story 
of  Mr.  Hoover's  dealings  with  suspicious  governments  be- 
fore we  entered  the  war,  and  since  the  armistice,  is  a  record 
of  incredible  resource  and  ingenuity  He  plays  his  whole 
hand  for  all  that  it  is  worth. 

But  all  of  this  would  not  alone  have  given  Mr.  Hoover 
his  extraordinary  place  in  modern  life.  Back  of  it  is  a  gift 
for  seeing  the  human  reality  in  a  true  order  of  values. 
In  1914  there  were  plenty  of  geople  who  wanted  to  save 
Belgium,  yet  without  the  Belgian  rdief  it  is  possible  that 
Belgium  would  have  been  torn  to  tatters  in  tha  process. 
The  idea  of  saving  the  people  that  you  are  out  to  save  by 
saving  them,  feeding  them,  sustaining  them,  holding  them 
together,  even  though  they  are  on  the  other  side  of  the 
battle-line  was  one  of  those  direct  and  unheard  of  per- 
formances that  are  a  mark  of  genius. 
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American  Railway  Engineering  Association  Convention 

Rail  Situation  Explained — Improvement  in  Track  Labor  Conditions  Needed — Capacity  of  Old  Bridges — 

Electrification — Wider  Use  of  Standards 


RAIL  SPECIFICATIONS,  the  track  labor  problem 
.  and  proposed  rules  for  rating  the  capacity  of  exist- 
ting  bridges  were  the  high  points  of  discussion  at  the 
22d  annual  convention  of  the  American  Railway 
Engineering  Association,  held  at  Chicago  March  15-17. 
The  interesting  feature  of  the  rail  situation  was  a 
statement  explaining  the  present  deadlock  due  to  the 
refusal  of  the  mills  to  accept  the  new  A.  R.  E.  A. 
specifications.  The  other  two  subjects  developed  exten- 
sive and  controversial  discussion.  Apart  from  these 
subjects  the  proceedings  were  largely  uneventful, 
chai-acterized  by  limited  discussion  in  adopting  specifi- 
cations and  other  material  for  revision  of  the  Manual, 
together  with  the  acceptance  of  a  large  amount  of 
information  on  a  variety  of  subjects.  This  result  may 
have  been  due  in  part  to  the  overpowering  effect  of  the 
mass  of  material  submitted  by  25  committees,  nearly  all 
of  which  dealt  with  four  or  five  subjects,  the  reports 
for  the  convention  covering  approximately  1,000  printed 
pages.  A  news  report  of  the  convention  appears  in 
the  news  section  of  this  issue.  A  summary  of  the 
technical  discussions  follows. 

Deadlock  in  Rail  Specifications 

An  important  development  of  the  meeting  was  a  letter 
sent  by  the  chairman  of  the  committee  on  Rail,  G.  J. 
Ray  (D.,  L.  &  W.  R.  R.)  supplementing  the  committee's 
report.  Mr.  Ray,  who  was  unable  to  be  present,  stated 
that  no  rails  have  yet  been  rolled  to  the  specifications 
adopted  in  1920  owing  to  the  action  of  the  manufac- 
turers, who  will  not  accept  these  specifications  for  rails 
of  more  than  110  lb.  per  yard  and  will  only  meet  them 
for  rails  of  less  weight  subject  to  certain  modifications 
and  an  extra  price.  Mr.  Ray  believes  that  some  of  the 
claims  of  the  manufacturers  are  reasonable,  but  on  the 
other  hand  they  have  offered  no  constructive  criticism  of 
the  specification.  Their  general  attitude  is  that  their 
own  specifications  and  the  191.5  specifications  of  the 
Association  are  satisfactory,  that  the  1920  changes  will 
prove  co.stly  without  improving  the  quality  of  the  rail 
and  that  railways  are  not  sufficiently  interested  in 
furnishing  better  rails  to  pay  the  extra  cost  of  produc- 
tion. No  action  was  taken  or  requested,  but  the  com- 
mittee this  year  will  consider  whether  to  adopt  two 
specifications  (for  different  grades  of  rail)  or  to  adopt 
a  single  specification  which  will  not  require  extra  cost 
but  will  be  accompanied  by  a  list  of  specific  require- 
ments and  their  probable  cost,  for  the  benefit  of  rail- 
ways requiring  rails  of  higher  grade. 

As  to  the  specifications  in  use,  C.  W.  Gennett,  Jr., 
(R.  W.  Hunt  &  Co.)  estimated  that  those  of  the  manu- 
facturers represented  the  largest  proportion  of  the 
1920  tonnage,  with  the  A.  R.  E.  A.  specifications  of 
1915  ranking  second.  In  1920  mills  were  slow  to  a<Iopt 
special  means  of  securing  sounder  ingots.  Rails  from 
the  tops  of  ingots  average  15  per  cent  of  the  production. 
They  are  all  under  suspicion  but  their  price  is  the  same 
as  that  of  the  others.  Increa.se  of  distance  between 
supports  in  the  cold  straightening  press  from  42  in. 
to  60  in.  at  some  mills  has  given  favorable  results,  due 
to  reducing  the  punishment  of  the  rails  in  this  proces.s. 


The  relation  of  shattered  steel  in  fissured  rails  to 
the  mill  end  of  the  rail  was  discussed  by  M.  H.  Wick- 
horst,  and  there  was  a  report  by  P.  H.  Dudley  (N.  Y. 
Central)  showing  good  ductility  in  the  heads  of  old 
rails.  Forms  for  reports  of  rail  fractures  were  sub- 
mitted by  the  committee  and  were  adopted  after  some 
discussion  as  to  making  them  clear  to  section  foremen. 

Supplementing  a  progress  report  on  stresses  in  track 
Prof.  A.  N.  Talbot  outlined  some  later  results  obtained 
on  curves.  There  is  a  high  bending  stress  in  the  inner 
rail  at  the  third  or  fourth  driving  wheel,  though  this 
decreases  as  speed  increases.  Lateral  bending  in  the 
outer  rail  is  found  at  the  leading  truck  and  first  driver 
and  at  the  last  driver  and  trailing  wheel,  which  stress 
increases  with  the  speed.  Tests  are  now  being  made  to 
determine  the  transmission  of  stresses  through  the 
splice  bars  at  rail  joints. 

Economics  of  Track  Labor 

It  is  thought  that  the  committee  on  Economics  of 
Railway  Track  Labor  lost  an  opportunity  when  it  made 
a  good  report  but  failed  to  present  any  definite  con- 
clusion for  adoption,  as  evidenced  by  the  prolonged  and 
vigorous  discussion  of  the  subject.  In  the  committee's 
opinion  the  railways  and  the  engineers  have  not 
observed  the  lessons  of  the  past  few  years  and  have 
taken  no  action  towards  overcoming  the  economic  con- 
ditions which  result  in  serious  labor  shortage  each  year. 
Intermittent  work  with  alternate  hiring  and  firing  of 
forces  and  the  continual  training  of  green  men  is  still 
common  practice.  Little  has  been  done  in  the  direction 
of  permanent  employment  for  skilled  men  over  the 
entire  year. 

Standard  methods  of  maintenance-of-way  work  should 
be  considered  first,  in  the  opinion  of  Earl  Stimson  (Bal- 
timore &  Ohio) .  He  thought  that  the  committee  had  put 
the  cart  before  the  horse  in  leaving  this  subject  for  the 
future.  This  view  was  controverted  at  once  and  with 
emphasis,  the  general  opinion  being  that  the  committee 
was  right  in  first  studying  how  to  get  and  keep  the  men. 
It  was  stated  by  C.  H.  Stein  (Central  of  New  Jersey)  that 
the  labor  question  in  these  days  is  a  psychological  as 
well  as  a  financial  and  an  economic  problem.  Stress 
was  laid  upon  the  necessity  of  permanent  employment. 
How  can  loyalty  or  interest  be  expected  from  men  who 
know  that  they  are  engaged  only  for  .seasonal  work  and 
that  they  are  likely  to  be  discharged  at  any  time.  C.  A. 
Morse  (Rock  Island  Lines)  showed  that  .some  part  of 
track  work  requires  skilled  labor,  although  the  rail- 
roads have  never  gotten  beyond  the  point  of  considering 
that  every  man  who  works  on  a  section  gang  is  a  com- 
mon laborer.  The  skilled  track  labor  at  least  should  be 
retained  permanently.  Further,  Mr.  Morse  suggested 
that  foremen  of  track,  water  service,  signal  and  bridge 
and  building  gangs  should  be  trained  in  the  habit  of 
planning  their  work  in  advance. 

In  this  connection  the  committee  on  Track  reported 
that  little  maintenance-of-way  work  is  now  handled 
under  contract  or  piecework.  The  Pennsylvania  R.R. 
and  Baltimore  &  Ohio  R.R.  had  track  work  systems 
which  included  the  establishment  of  unit  performance 
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for  piecework  schedules,  but  these  systems  were  aban- 
doned by  the  U.  S.  Railroad  Administration  and  have 
not  been  re-established.  Many  roads  have  employed  a 
cost-plus  form  of  contract  in  handling  maintenance  work 
during  the  past  year,  but  in  effect  this  was  little  more 
than  the  recognition  of  the  contractor  as  a  labor  agent, 
the  work  being,  as  usual,  under  the  direction  of  the 
regular  railway  officers.  Published  comparisons  of  the 
effective  work  of  individuals  or  groups  were  suggested 
by  the  committee  on  Economics  of  Railway  Operation  as 
a  means  of  stimulating  friendly  rivalry  and  thus  increas- 
ing the  efficiency  of  maintenance-of-way  employees. 

Other  economic  subjects  were  passed  with  little  atten- 
tion after  the  labor  discussion  noted  above.  The  com- 
mittee on  Economics  of  Railway  Location  reported  on 
train  resistance  and  a  comparison  of  electric  and  steam 
locomotives.  The  corramittee  on  Economics  of  Railway 
Operation  discussed  the  subject  of  determining  and 
increasing  the  traffic  capacity  of  a  railway  and  the 
effect  of  speed  of  trains  on  cost  of  operation.  The 
latter  subject  was  divided  into  three  parts,  dealing  with 
track  maintenance  work,  maintenance  cost  and  trans- 
portation cost.  All  were  progress  reports  and  no  con- 
clusions were  presented. 

Capacity  Rating  of  Old  Bridges 

Rules  and  unit  stresses  for  the  rating  of  existing 
bridges  were  presented  as  the  principal  subject  of  the 
report  of  the  committee  on  Iron  and  Steel  Structures. 
In  the  prolonged  discussion  several  speakers  objected  to 
the  rating  stress  of  20,000  lb.  permitted  for  structures 
of  wrought  iron  and  bessemer  steel  as  being  too  high 
for  old  structures.  Although  supporting  this  objection 
C.  F.  Loweth  (C,  M.  &  St.  P.)  stated  that  in  many 
cases  he  had  been  obliged  to  carry  old  bridges  in  service 
where  the  stresses  were  fully  as  high  as  those  permitted 
by  this  report.  In  such  cases  the  type  and  weight  of 
locomotives  has  been  restricted,  but  there  is  alv/ays  the 
tendency  to  assume  that  the  structure  is  safe  and  then 
to  forget  about  it.  Owing  to  the  time  which  elapses 
between  the  decision  to  renew  a  bridge  and  the  actual 
construction  of  the  new  bridge  the  old  structure  may 
be  kept  in  service  without  proper  regard  to  the  margin 
of  safety  decided  upon  at  the  time  of  inspection. 

Mr.  Loweth  proposed  that  a  lower  stress  be  specified, 
with  the  provision  that  a  higher  figure  might  be  allowed 
in  structures  which  can  be  kept  under  close  supervision. 
Such  action  was  opposed  by  G.  H.  Tinker  (N.  Y. 
Central),  who  urged  understanding  that  the  unit  stress 
specified  is  a  limit  which  may  not  be  exceeded.  It  was 
)ointed  out  by  B.  R.  Leffler  (N.  Y.  Central)  that  the 
proposed  rules  are  not  intended  to  give  the  idea  that 
any  bridge  is  safe  if  its  stresses  do  not  exceed  those 
specified.  They  are  for  the  guidance  of  experienced 
bridge  engineers  who  will  keep  watch  of  the  structures 
in  accordance  with  the  conditions  discovered.  Mr. 
Loweth  also  agreed  that  the  rules  should  make  it  plain 
that  the  bridges  are  under  suspicion  and  require  frequent 
examination,  and  that  the  relatively  high  stresses  per- 
mitted are  for  structures  intended  for  early  renewal. 
As  to  the  final  action  in  ordering  renewal  P.  B.  Motley 
(Canadian  Pacific)  stated  that  this  responsibility  must 
fall  upon  some  one  man  of  sufficiently  strong  personality 
to  compel  renewals,  where  proper,  in  spite  of  objections 
on  the  score  of  cost. 

Use  of  the  extensometer  in  determining  the  stresses 
ill  old  bridges  was  endorsed  both  by  Mr.  Motley  and 


Mr.  Robbins  (Interstate  Commerce  Commission).  Mr. 
Robbins  has  found  that  in  many  members  actual  stresses 
exceeded  those  determined  by  computation.  Professor 
Wilson  (University  of  Illinois)  considered  that  weaken- 
ing of  bridges  is  due  to  the  working  loose  of  connec- 
tions rather  than  to  the  deterioration  of  metal  in  the 
members.  Tests  have  shown  that  repetition  of  stresses 
will  loosen  the  rivets  in  connections  where  the  stress  is 
only  half  that  permitted  by  the  A.  R.  E.  A.  specifica- 
tions for  bridge'  design.  In  reply  to  this  Mr.  Tinker 
remarked  that  reversal  of  stress  is  not  likely  to  occur 
except  at  points  where  it  has  been  provided  for.  Where 
the  stress  is  always  in  one  direction  it  may  be  repeated 
so  many  times  without  causing  loosening  of  the  rivets 
that  it  may  be  allowed  to  approach  closer  to  the  full 
elastic  limit. 

Railway  Electrification 

The  subject  of  steam  railway  electrification  was  dealt 
with  directly  and  indirectly  in  two  or  three  reports. 
The  committee  on  Electricity  suggested  that  steam 
auxiliaries  may  be  necessary  with  hydro-electric  plants, 
as  thirty-three  out  of  fifty-three  large  hydro-electric 
installations  east  of  the  Mississippi  River  are  thus 
augmented,  mainly  to  care  for  the  dry  season.  Electric 
interference  with  telephone  and  other  lines  was  also 
discussed.  On  the  basis  of  experience  with  electric 
traction  on  the  Norfolk  &  Western  R.R.  the  committee 
concludes  that  44,000  volt  current  for  transmission  and 
11,000  volt  single-phase  current  for  the  trolley  line  are 
practicable  for  lines  having  heavy  grades  and  heavy 
traffic,  and  that  probably  this  system  will  effect  a 
saving  of  at  least  12  per  cent  of  the  total  annual 
expense  as  compared  with  steam  operation. 

Electrification  cannot  be  undertaken  wholesale, 
according  to  the  committee  on  Economics  of  Railway 
Location,  partly  because  of  the  enormous  capital  outlay 
and  partly  because  each  road  or  even  each  subdivision 
is  a  problem  in  itself.  On  the  other  hand,  within  the 
past  few  years  the  efficiency  of  the  modern  steam  loco- 
motive has  been  increased  about  5C  per  cent  by  improve- 
ments which  have  increased  the  tractive  power  and  the 
sustained  hauling  power,  as  well  as  the  economy  in  fuel 
and  water.  Profits  from  electrification  must  be  realized 
indirectly  in  a  majority  of  cases,  as  in  increased  track 
capacity  or  the  postponing  of  second  track. 

Earthwork  Shrinkage 

For  shrinkage  of  earth  removed  from  excavation  to 
embankment  an  allowance  of  10  per  cent  of  quantities 
measured  in  excavation  was  adopted.  The  words 
"measured  in  excavation"  were  added  to  the  conclusion 
as  presented  by  the  committee  on  Roadway,  as  it  was 
shown  in  the  di.scussion  that  the  embankment  quantity 
is  sometimes  taken  as  the  basis.  For  swell  of  rock  it 
was  concluded  that  local  conditions  must  be  used  as  a 
guide,  no  general  figure  being  applicable.  According  to 
a  new  definition  adopted  shrinkage  is  "the  difference 
in  volume  between  the  material  excavated  and  the 
ultimate  volume  of  the  same  material  in  the  embank- 
ment after  it  has  reached  a  state  of  equilibrium." 

Settlement  is  denoted  as  "the  reduction  in  height  of 
an  embankment  caused  by  shrinkage  or  subsidence." 
The  committee's  report  supported  the  comparatively 
recent  idea  that  subsidence  occurs  under  all  embank- 
ments except  those  on  rock,  but  stated  that  serious  sub- 
sidence is  local,  so  that  no  rule  can  be  given  for 
estimating  it. 
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With  the  adoption  of  standard  specifications  for  ties, 
submitted  by  the  committee  on  Ties  in  form  practically 
identical  with  those  adopted  in  January  by  the  National 
Tie  Producers'  Association,  it  is  considered  that  a  long 
step  has  been  taken  in  the  efficient  use  of  timber  for 
this  purpose.  Investigation  has  shown,  however,  that 
no  railways  are  using  the  earlier  A.  R.  E.  A.  specifica- 
tions. The  need  for  supervision  of  committees  to  pre- 
vent overlapping  work,  with  perhaps  conflicting  results, 
was  evident  when  it  was  pointed  out  in  the  discussion 
that  the  committee  on  Wooden  Bridges  had  also  sub- 
mitted independent  specifications  for  ties.  In  regard  to 
the  economic  values  of  different  sizes  the  tie  committee 
has  found  varying  opinions  but  little  definite  knowledge. 
It  considers  that  the  difficult  factor  of  traffic  must 
receive  more  attention  before  comparisons  or  conclusions 
can  be  made.  The  report  concluded  with  the  usual 
i-eview  of  substitute  ties  and  urged  that  railways  should 
provide  adequate  facilities  for  extensive  tests  of  such 
ties.  In  the  report  of  the  committee  on  Wood  Preserva- 
tion it  was  stated  that  ties  treated  with  water-gas  tar 
have  given  good  results  and  that  further  trial  is 
advisable.  Tests  with  sodium  chloride  are  also  desirable, 
in  view  of  the  possibility  of  this  material  being  obtain- 
able at  a  price  very  nearly  that  of  zinc  chloride. 

Plans  and  specifications  for  switches  and  frogs,  sub- 
mitted by  the  committee  on  Track,  were  adopted  after 
brief  discussion.  The  design  for  a  clamped  frog  was 
specially  commended  by  J.  L.  Campbell  (El  Paso  & 
Southwestern).  The  value  of  a  lengthy  report  on  gages 
and  flangeway  widths  for  curved  crossings  was  disputed, 
as  locomotives  have  such  extreme  variations  in  length 
of  wheelbase  and  gage  of  driving  wheels  that  no  reliable 
conclusions  can  be  drawn.  It  was  suggested  that  the 
mechanical  section  of  the  American  Railway  Association 
should  be  asked  to  try  to  effect  some  uniformity  in  this 
matter.  It  was  remarked  also  that  curved  crossings  are 
bad  in  practice,  but  to  this  it  was  replied  that  frogs  on 
curved  track  introduced  the  same  conditions.  It  appears 
that  the  Association's  standards  on  flangeways  and 
curve  gage  are  not  followed  in  practice. 

Track  Tool  Standards 

Standardization  of  ballasting  tools  was  proposed  by 
the  committee  on  Ballast,  which  submitted  drawings 
and  specifications  for  tamping  bars,  tamping  picks, 
forks  and  shovels.  No  action  was  taken.  The  introduc- 
tion of  these  designs  depends  upon  both  the  railways 
and  the  manufacturers,  but  the  latter  have  shown  little 
interest  as  none  of  them  replied  to  the  committee's 
request  for  discussion  of  the  proposed  designs. 
Standard  designs  for  track  tools  were  adopted  several 
years  ago  by  the  Roadmasters  Association  but  they  were 
used  only  to  a  very  limited  extent. 

Other  subjects  covered  in  the  report  are  specifications 
for  .stone  and  ground  ballast,  instructions  for  ballasting 
operated  lines  and  the  organization  of  a  ballast  raising 
gang  of  77  men.  According  to  the  report  opinion 
generally  is  strongly  opposed  to  ballasting  by  contract 
in  normal  times,  and  especially  on  operated  work.  Con- 
crete slabs  under  the  ballast  on  soft  roadbed  are  con- 
sidered to  prove  successful  at  reasonable  expense.  The 
specifications  were  adopted  with  little  di.scussion.  For 
washed  gravel  they  limited  the  sand  to  15  to  20  per 
cent.  .1.  E.  Willoughby  (Atlantic  Coast  Line)  thought 
that  a  higher  proportion  of  sand  might  he.  used,  but 
the   committee    considered    20    per    cent    aufflcient    for 


average    conditions.      It    would    be    inclined    rather   to 
lower  the  minimum  than  to  raise  the  maximum. 

Temporary  signal  protection  for  track  work  or  emer- 
gency conditions  was  outlined  by  the  committee  on 
Signals  and  Interlocking.  Present  specifications  for 
galvanized  wire  fencing  are  to  be  omitted  from  the 
Manual,  on  recommendation  of  the  committee  on 
Signs,  Fences  and  Crossings,  on  the  ground  that  they 
are  inconsistent.  Several  roadway  signs  were  adopted, 
having  sheet  iron  targets  on  boiler  tube  posts  set  in  con- 
crete, but  why  a  sign  of  the  same  type  for  valuation 
.-sections  should  have  a  cast-iron  target  the  committee 
could  not  explain  in  the  absence  of  one  of  its  members. 
It  was  suggested,  however,  that  it  might  be  considered 
of  a  more  permanent  character  than  the  others.  Designs 
for  concrete  mile  posts  (triangular  section)  and  prop- 
erty posts  (rectangular)  were  adopted.  A  summary 
of  legislative  requirements  as  to  highway  grade  cross- 
ings and  separation  of  grades  was  submitted  with  the 
report. 

Bridges  and  Masonry 

As  a  preliminary  to  preparing  standard  designs  for 
timber  trestles  the  committee  on  Wooden  Bridges  and 
Trestles  suggested  that  the  E-45  loading  is  a  minimum, 
E-55  generally  sufficient  and  E-65  the  maximum  for 
which  a  practicable  trestle  can  be  designed  with  the 
kinds  of  wood  generally  available.  A  12-ft.  span  or 
panel  length  was  recommended,  as  16-in.  stringers  will 
be  available  without  undue  cost  as  long  as  yellow  pine 
timber  lasts,  but  18-in.  stringers  for  longer  spans  are 
doubtful.  The  proposed  loadings  were  objected  to  by 
E.  A.  Frink  (Seaboard  Air  Line),  who  considered  that 
they  should  conform  to  those  of  specifications  for  steel 
bridges.  He  also  questioned  the  economy  of  16-in. 
stringers.  Specifications  and  classification  and  grading 
rules  for  lumber  were  adopted  after  a  discussion  which 
related  to  the  advisability  of  adoption  rather  than  to 
any  specific  criticisms. 

Slump  tests  for  concrete  noted  by  the  committee  on 
masonry  were  objected  to  by  A.  F.  Robinson  ( A.,  T.  &  S. 
F.),  who  thought  they  would  be  unsatisfactory  unless 
made  by  an  expert.  What  is  needed  is  a  set  of  rules  that 
can  be  carried  out  by  any  intelligent  foreman.  Further, 
more  attention  needs  to  be  given  to  the  time  of  mixing. 
Another  important  matter  is  the  care  of  fresh  concrete 
after  it  has  been  placed.  In  arid  districts  concrete 
dries  out  rapidly  and  is  usually  not  so  good  as  that  in 
more  humid  districts.  Mr.  Robinson  proposes  to  try 
coating  the  concrete  with  some  waterproofing  material 
which  will  retain  the  moisture  and  permit  complete 
hydration  of  the  cement.  According  to  the  report  of 
the  committee  concrete  exposed  to  moisture  will  con- 
tinue to  increase  in  strength  for  some  years,  but  if 
exposed  to  dry  air  there  will  be  little  gain.  It  was 
announced  by  the  chairman,  .1.  J.  Yates  (Central  of  New 
Jersey)  that  the  joint  committee  on  specifications  for 
concrete  and  reinforced  concrete  expects  to  issue  a 
draft  of  its  specifications  in  May. 

Electrolytic  effect  on  reinforced  concrete  was  dis- 
cussed briefly  by  the  committee  on  Electricity,  which 
reported  in  favor  of  a  waterproof  shell,  ius  this  will  not 
only  exclude  moisture  but  aNo  prevent  abrasion  of  the 
.concrete.  A  waterproof  pitch  which  will  remain  flexible 
is  the  best  lining  for  the  shell  and  .samples  of  such 
material  have  been  found  elastic  after  twelve  years' 
experience. 
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Intensive  use  of  freight  house  sites  on  costly  land 
or  in  congested  districts  by  placing  tracks  on  two  floors 
and  providing  upper  floors  for  warehouse  purposes  was 
recommended  by  the  committee  on  Yards  and  Terminals. 
Improved  handling  of  freight  at  freight  houses  has  been 
mainly  in  the  use  of  tractors  as  conveyors.  Trolley 
hoists,  having  fixed  paths,  are  better  adapted  to  ware- 
house than  to  freight  house  service.  Plans  were  sub- 
mitted, and  adopted,  for  typical  track  layouts  and  ladder 
tracks  at  passenger  stations. 

Methods  of  ascertaining  the  cost  of  new  construction 
for  buildings  of  diff'erent  types  were  presented  by  the 
committee  on  Buildings,  the  price  per  cubic  foot  being 
considered  satisfactory  for  estimating  for  a  number  of 
buildings  of  similar  type.  Standard  specifications  for 
railway  buildings  were  submitted  but  no  action  was 
taken.  The  new  committee  on  Shops  and  Terminals 
submitted  a  progress  report  on  the  design  of  car  shops, 
with  plans  of  existing  shops.  It  presented  also  an  illus- 
trated classification  of  railway  ashpits. 

Standards,  Records  and  Organization 

In  a  progress  report  the  committee  on  Standardiza- 
tion, which  is  composed  of  the  chairmen  of  the  several 
committees,  pointed  out  that  an  important  phase  of  its 
work  is  to  secure  the  more  general  use  of  the  standards, 
specifications  and  recommendations  of  the  Association. 
It  suggested  that  each  committee  should  be  requested 
to  recommend  subjects  for  standards.  As  a  preliminary 
to  a  study  of  the  presentation  of  engineering  data  in 
diagram  or  graphic  form  the  committee  on  Records 
and  Accounts  submitted  a  12-page  bibliography.  Rules 
for  the  guidance  of  engineering  field  parties  and  in- 
structions for  maintenance-of-way  employees,  submitted 
by  the  committee  on  Rules  and  Organization  were 
adopted  after  some  dispute  over  individual  rules.  As 
to  organization,  mention  may  be  made  of  figures  given 
by  the  committee  on  Economics  of  Track  Labor  for 
60  railways  aggregating  152,000  miles  of  main  track. 
Although  75  per  cent  of  these  have  the  divisional  system 
72  per  cent  make  an  engineer  or  the  engineering  depart- 
ment responsible  for  imaintenance-of-way  and  65  per 
cent  give  preference  to  engineers  in  selecting  division 
officers  in  charge  of  maintenance.  Further,  50  per  cent 
of  the  roadmasters  and  track  supervisors  have  had 
engineering  training. 


Expanded  Metal  Showed  Up  Well  in  Slab  Test 

In  the  note  describing  the  comparative  tests  of  two 
slabs,  one  reinforced  with  rods,  the  other  with  expanded 
metal,  in  Engineering  Neivs-Record,  March  10,  1921,  p. 
417,  the  data  on  the  behavior  of  the  slabs  were  trans- 
posed so  as  to  make  it  appear  that  the  expanded  metal 
did  not  act  as  well  as  it  actually  did.  The  correct  state- 
ment as  to  the  behavior  of  the  slabs  is  as  follows:  In 
the  rod  reinforced  slab  the  first  cracks  were  observed  at 
661  lb.  per  square  foot,  when  the  center  deflection  was 
0.19  in. ;  the  total  load  sustained  was  1,245  lb.  at  which 
load  the  deflection  was  1.055  in.,  and  as  the  previous 
readings  indicated  rapidly  increasing  deflections  it  was 
decided  not  to  continue  the  loading  to  complete  failure. 
In  the  expanded  metal  slab  the  first  cracks  were  ob- 
served at  713  lb.  per  square  foot,  at  which  point  the  cen- 
ter deflection  was  0.15  in.;  the  total  load  sustained  was 
1,153  lb.  and  the  deflection  taken  on  the  next  to  last  load 
■was  1.09  in. 


Shall  Corporations  and  Partnerships 
Practice  Engineering? 

Arguments  Advanced  for  and  Against  Such  Practice 

in  Petitions  Presented  to  the 

New  York  Legislature 

(Details  as  to  the  status  of  this  case  will  be  found  in 
the  Netvs  Section  of  this  issue,  page  52i.) 

As  set  forth  in  the  News  Section  petitions  have  been 
sent  to  the  members  of  the  New  York  Legislature  for 
and  against  the  provision  in  the  present  law  which 
allows  corporations  and  partnerships  to  practice  engi- 
neering. The  provision  in  question  follows  that  of 
Engineering  Council's  model  bill,  and  requires  that  the 
persons  in  such  corporations  and  partnerships  who  are 
"in  charge  of  the  designing  or  supervision  which  con- 
stitutes such  practice"  must  be  licensed  engineers. 

Opposing  Argument 

The  petition,  sent  by  the  American  Institute  of  Con- 
sulting Engineers,  but  containing  also  the  names  of 
non-members  of  the  institute,  opposes  practice  by  cor- 
porations and  partnerships,  and  was  sent  to  the  Legis- 
lature first.  The  body  of  it,  containing  the  reasons  for 
the  petitioners'  position,  is  as  follows: 

(a)  It  [permission  to  corporations,  partnerships  and 
joint  stock  associations  to  practice]  nullifies  the  intent  of 
the  law,  in  permitting  groups  of  non-engineers,  under  the 
guise  of  corporations,  unrestricted  partnerships  and  joint 
stock  associations,  indirectly  to  do  those  very  things  that  the 
individual  non-engineer  is  prohibited  from  doing; 

(b)  It  sanctions  a  practice  that  easily  may  be  made  an 
immoral  one,  in  permitting  an  aggregation  of  individuals,  in 
whole  or  part  non-engineers,  to  serve  in  the  dual  capacity 
of  supposedly  disinterested  professional  advisers  to  a  client 
and  at  the  same  time  as  self-interested  financiers,  sellers  or 
contractors  in  the  execution  and  supervision  of  the  work 
in  connection  with  which  such  professional  advice  is  given, 
such  sanction  being  diametrically  opposed  to  the  universally 
recognized  rule  that  the  engineer  shall  not  be  personally 
interested,  directly  or  indirectly,  in  a  company  with  which 
he  has  relations  on  behalf  of  his  employer  or  client; 

(c)  It  permits  the  relegation  of  the  professional  engineer 
in  the  employ  of  an  engineering  corporation  or  unrestricted 
partnership,  made  up  in  whole  or  part  of  non-engineers,  to 
a  position  of  anonymity  or  to  that  of  the  servant,  relieving 
him  of  all  professional  responsibility  to  the  client  and  plac- 
ing him  under  the  direction  of  those  whose  primary  interest 
is  a  banker's  or  contractor's  profit; 

(d)  It  permits  conditions  under  which  a  group  consti- 
tuted in  whole  or  part  of  non-engineers,  with  impunity  may 
violate  the  codes  of  ethics  that  have  been  adopted  by  various 
professional  societies  for  the  guidance  of  their  members  and 
for  the  protection  of  the  public; 

(e)  It  places  the  holder  of  a  license  issued  by  this  state 
on  a  plane  inferior  to  that  existing  in  seven  of  the  ten 
other  states  of  the  Union,  in  which  licenses  to  practice  the 
profession  are  now  required  and  on  a  plane  inferior  to  that 
existing  in  Canada; 

(f)  It  lowers  the  dignity  and  standing  of  the  pi'ofession 
of  engineering  by  legalizing  that  which,  in  the  penal  law  and 
other  laws  of  the  state,  is  stariiped  as  illegal  in  the  case  of 
the  professions  of  law,  medicine,  dentistry,  veterinary  sur- 
gery and  nursing;  and 

(g)  It  is  detrimental  to  the  public  interest  in  that  it 
tends  to  force  engineers  in  independent  practice  to  abandon 
their  purely  professional  work  and  affiliate  with  contracting 
or  banking  organizations,  thus  depriving  the  public  of  the 
disinterested  and  effective  service  of  the  men  who  hitherto 
have  been  chiefly  responsible  for  the  progress  of  the 
engineering  art. 
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Favoring  Argument 

The  petition  of  those  favoring  practice  by  corpora- 
tions, partnerships  and  joint  stock  associations,  for- 
warded to  the  Legislature  by  a  group  of  representatives 
of  corporations  and  partnerships,  presents  the  following 
arguments  in  support  of  its  position : 

There  has  come  to  the  attention  of  the  undersigned  mem- 
bers of  the  engineering  profession  practicing  in  this  state 
in  the  form  of  an  appeal  to  each  member  of  the  Senate  and 
Assembly  the  March  16  petition  of  forty-three  consulting 
engineers  communicated  by  the  American  Institute  of  Con- 
sulting Engineers  (whose  membership  is  about  110)  urging 
favorable  action  on  Senate  bill  No.  147,  and  adverse  action 
on  Senate  bill  No.  147,716  recently  reported  out  by  the 
Judiciary  Committee. 

In  the  opinion  of  the  deputy  attorney  general,  asked  and 
given  at  one  of  the  hearings,  the  former  bill  would,  if 
reported  and  passed,  so  profoundly  modify  the  existing  law 
as  to  require  putting  into  the  hands  of  receivers  and 
liquidating  the  assets  of  all  engineering  partnerships  and 
corporations  in  the  state. 

****** 

In  respect  to  the  clauses  affecting  partnerships,  etc.,  the 
unreported  Senate  bill  No.  147  would  reverse  the  "model 
bill"  of  Engineering  Council,  the  organization  consist- 
ing of  representatives  from  the  great  national  engineering 
societies  comprising  not  less  than  40,000  professional  engi- 
neers of  all  branches  throughout  the  United  States  and  re- 
cently merged  into  the  American  Engineering  Council  of 
the  Federated  American  Engineering  Societies. 

On  Feb.  14,  1921,  the  executive  board  of  the  American 
Engineering  Council,  Herbert  Hoover  presiding,  unanimously 
voted  "that  this  board  endorses  the  'uniform  law  for  regis- 
tration of  architects,  engineers  and  land  surveyors'  pre- 
pared by  old  Engineering  Council's  committee." 

The  "model  bill,"  after  which  the  existing  statute  now  on 
the  books  of  this  state  was  in  general  patterned,  and  which 
the  petitioners  would  reverse,  has  behind  it  the  preponder- 
ating and  representative  professional  constituency  to  which 
we  have  referred,  and  constitutes  the  broadest  consensus  of 
professional  opinion  respecting  engineering  co^-porations 
and  partnerships,  as  distinguished  from  the  opinion  repre- 
sented by  the  small  group  of  consulting  engineers  who  have 
addressed  you. 

Senate  bill  147,716,  which  we  endorse  and  which  has 
been  reported  by  the  committee,  accords  with  the  "model 
bill"  in  safeguarding  professional  engineering  by  expressly 
providing  that  "the  person  or  persons  carrying  on  the  actual 
practice  of  engineering  on  behalf  of  such  corporations, 
partnerships  or  joint  stock  corporations  shall  be  licensed 
engineers." 

Comparison  With  Laiv  and  Medicine — It  is  an  error  to 
assume,  as  the  consulting  engineers  appear  to  do,  that  the 
profession  of  engineering  is  like  the  professions  of  law  and 
medicine  (including  dentistry  and  nursing).  If  it  were  their 
conclusions  and  their  point  of  view  would  to  a  certain  extent 
apply. 

Looked  at  in  the  large,  law  deals  with  rights,  medicine 
with  life,  engineering  with  materials.  The  lawyer  is  an 
officer  of  the  court  and  involved  in  the  functions  of  govern- 
ment. A  breach  of  legal  ethics  robs  of  justice,  perhaps 
irretrievably,  and  may  often  be  concealed.  The  physician 
is  the  highly  confidential  and  intimate  bedside  agent  upon 
whom  health  and  life  depend.  A  breach  of  medical  ethics 
may  cost  even  life  and  be  covered  by  the  grave.  The  engi- 
neer, as  di.ttinguished  from  the  pure  scientist  not  bore  in- 
volved, is  invariably  the  servant  of  economics  or  business, 
and  is  submitted  invariably  to  the  test  and  the  involvements 
of  commercial  cost.  A  breach  of  engineering  ethics  affects 
the  purse  and  is  extraordinarily  difficult  long  to  conceal, 
particularly  from  the  criticism  of  fellow  engineers,  for  the 
engineer's  structures,  machines  and  combinations  arc  tan- 
gible evidences  before  the  eyes  of  the  world.  They  rep- 
resent a  field  to  a  high  degree  less  personal  than  the  fields 
of  law  and  medicine. 

The  ethics  of  engineering  revolves  about  a  different  axis 
from  the  ethics  of  law  or  medicine. 
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Reason  for  Group  Organisation — These  are  reasons  why 
engineering  would  receive  a  heavy  blow  if  professional  engi- 
neers were  deprived  of  the  right  of  doing  their  work  in 
groups  either  through  corporations  or  partnerships  and 
forced  to  split  up  into  individual  practitioners. 

The  engineering  profession  has  been  growing  by  leaps 
and  bounds.  It  started  about  150  years  ago  with  civil 
engineering.  Ten  years  ago  the  number  of  officially  recog- 
nized branches  was  twenty-seven.  Today  the  Department 
of  Education  of  the  State  of  New  York  recognizes  forty- 
two,  among  them  being  civil,  mining,  mechanical,  electrical, 
metallurgical,  illuminating,  insurance,  heating  and  ventilat- 
ing, chemical,  aeronautical,  hydraulic,  marine,  refrigerating, 
automotive,  industrial,  structural— not  to  mention  more. 

A  single  engineer  cannot  in  justice  to  the  public  today 
profess  to  be  an  expert  in  more  than  two  or  three  of  these 
branches  at  once,  yet  the  increasing  magnitude  and  diversity 
of  engineering  projects  often  involves  many  and  sometimes 
a  majority  of  the  branches  mentioned. 

If  bill  No.  147  should  become  law,  which  the  consulting 
engineers  urge,  the  individual  could  not  wth  his  fellows 
form  an  engineering  partnership  better  to  cover  the  engi- 
neering field.  If  he  hired  professional  engineers  as  his 
employees  he  would  be  committing  the  evil  the  petition  cites 
against  corporations  and  partnerships;  namely,  relegating 
the  professional  engineer  "to  a  position  of  anonymity  or 
to  that  of  the  servant." 

If  it  be  once  recognized  that  the  art  of  engineering  has 
grown  broader  than  the  capacity  of  an  individual  personal 
practice  then  both  in  respect  to  technical  equipment  and  to 
working  capital,  it  will  be  seen  that  the  engineering  partner- 
ship and  the  engineering  corporation,  far  from  being  evils, 
are  necessities — opportunities  enabling  many  thousands  of 
engineers  to  co-operate  with  each  other  and  with  the  public 
in  a  way  otherwise  closed  to  them. 

The  increasing  number  and  success  of  the  groups  does 
not  lead  but  follows  the  trend  of  the  day.  The  public  de- 
mands service  in  larger  units  under  greater  concentration 
of  responsibility  at  greater  efficiency  of  direction  and  ac- 
companied by  greater  pecuniary  responsibility  than  a  num- 
ber of  separate  consulting  engineers  could  supply. 

Construction  Work — To  cite  certain  abuses  of  engineer- 
ing partnerships  and  corporations  as  possible  without  refer- 
ence to  certain  abuses  in  individual  practice  as  also  possible 
does  not  g^ve  a  balanced  picture. 

The  individual  consulting  engineers  further  say  "(g)  It 
is  detrimental  to  the  public  interest  in  that  it  tends  to 
force  engineers  in  independent  practice  to  abandon  their 
purely  professional  work  and  affiliate  with  contractor  or 
banking  organizations,  thus  depriving  the  public  of  the 
disinterested  and  effective  services  of  the  men  who  have 
hitherto  been  chiefly  responsible  for  the  progress  of  the 
engineering  art." 

The  progress  of  the  engineering  art  is  a  big  thing.  It  is 
tending  to  rank  construction  a  part  of  engineering  fully  as 
much  as  design.  The  definition  written  on  the  walls  of 
the  great  national  Engineering  Library  begins,  "Engineer- 
ing is  the  art  of  organizing  and  directing  men  and 
of     ♦     •     •." 

If  we  understand  them  right  the  individual  consulting 
engineers  regard  performance  of  the  function  of  construc- 
tion as  incompatible  with  "purely  professional  work,"  and 
a  certain  type  of  lump-sum  contractor  who  loses  business 
when  the  functions  of  design  and  construction  are  com- 
bined agrees  with  them. 

But  the  advantages  to  the  client  (the  public)  in  combin- 
ing engineering  and  construction  through  the  saving  of 
time,  of  cost,  and  through  the  greater  control  permitted 
him  over  his  project  are  so  great  that  in  recent  years  con- 
stantly increasing  numbers  of  clients  prefer  to  have  their 
work  thus  carried  out. 

Where  design  and  construction  arc  simultaneously  per- 
formed by  the  same  engineer,  partnership  or  corporation  a 
much  larger  capital  is  necessary  than  for  design  alone  and 
the  affording  of  this  capital  in  an  additional  reason  for 
the  growth  of  engineering  partnerships  and  corporations. 
These,  for  gfipulatrd  and  relatively  .imall  fees,  put  them- 
selves in  the  position  of  trusf^-d  acent  for  the  client  (the 
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public),  as  which  agent  they  perform  for  him  exactly  the 
same  services  in  design  and  construction  as  he  would  per- 
form for  himself  if  all  the  engineers  and  constructors  were 
his  own  employees. 

This  comprehensive  service  often  involves  the  purchase 
and  installation  for  the  client's  account  of  many  millions 
of  dollars  worth  annually  of  machinery,  apparatus  and  sup- 
plies and  these  purchases  are  business  dealings  requiring 
specialists  of  a  very  high  order  of  commercial  ability  and 
integrity  to  protect  the  client's  interest.  While  the  client 
reimburses  the  engineer  for  expenditures  for  purchases,  for 
payroll,  etc.,  the  working  capital  required  to  carry  on  the 
business  prior  to  reimbursement,  to  furnish  plant  and  other 
equipment,  and  to  be  absorbed  as  working  capital  in  the 
form  of  accounts  and  bills  receivable  in  the  same  fashion 
that  any  other  business  absorbs  it,  is  large,  usually  reach- 
ing figures  beyond  the  capacity  of  individuals  and  especially 
of  professional  individuals  to  furnish. 

The  possession  of  larger  capital  renders  the  engineering 
partnership  or  corporation  much  more  responsible  at  law 
than  the  individual  consulting  engineer  for  any  malpractice 
it  may  perform,  or  culpable  error  it  may  commit  and  the 
fact  that  engineering  partnerships  and  corporations  can  be 
sued  with  advantage  for  breaches  of  trust,  for  violations 
of  law,  for  carelessness  and  other  acts  render  dealings  with 
them  more  satsifactory  than  dealings  with  individuals  of 
less  pecuniary  responsibility,  while  it  makes  for  acute  con- 
sciousness of  liabilities. 

These  are  reasons  why  industrial  corporations,  banks  and 
syndicates  of  capitalists  and  investors  which  furnish  work 
for  the  engineer  are  tending  more  and  more  to  deal  with 
the  groups  rather  than  with  the  less  pecuniarily  responsible 
although  no  less  professionally  responsible  individual  engi- 
neers, and  we  repeat  that  the  present  law,  together  with  the 
reported  bill  which  we  endorse,  requires  of  partnerships 
and  corporations  that  the  pei'sons  carrying  on  the  actual 
practice  of  enginereing  on  their  behalf  must  be  licensed 
engineers. 

In  simultaneously  performing  the  functions  of  design  and 
of  construction  or  in  performing  the  function  of  design  for 
one  client  and  of  construction  for  another,  whether  in  the 
latter  case  the  work  be  carried  out  by  lump  sum  contract  or 
otherwise,  it  is  impossible  to  discover  any  serving  "in  the 
dual  capacity  of  supposedly  disinterested  professional 
advisors  to  a  client  and  at  the  same  time  as  self-interested 
financiers,  sellers  or  contractors  in  the  execution  and  super- 
vision of  the  work." 

There  is  no  impropriety  in  receiving  a  stipulated  fee  for 
construction  or  a  stipulated  fee  for  design,  or  in  receiving 
a  larger  stipulated  fee  for  a  combination  of  both. 

When  doing  both,  the  interest  of  the  engineer,  partnership 
or  corporation  is  wholly  identified  with  the  interest  of  the 
client  and  is  not  opposite. 

There  is  a  skill  in  designing  that  only  experience  in  con- 
struction can  give  and  there  is  a  skill  in  construction  that 
only  experience  in  designing  can  give,  and  the  consulting 
engineer  who  would  suppress  engineering  partnerships  and 
engineering  corporations  and  thereby  withdraw  the  possi- 
bility of  group  action  and  of  capital  for  a  larger  scale  and 
more  progressive  engineering  business,  instead  of  being 
"chiefly  responsible  for  the  progress  of  the  engineering  art" 
aims  a  blow  at  one  of  the  rapidly  growing  and  successfully 
developing  functions  of  that  art— the  function  of  construc- 
tion. 


Student  Chapters,  American  Society  of 
Civil  Engineers 

Student  chapters  of  the  American  Society  of  Civil 
Engineers  number  fifteen  according  to  the  February 
issue  of  the  society's  Proceedings.  The  chapters  are 
located  at  the  following  institutions:  Cincinnati,  Rens- 
selaer, Drexel,  Iowa  State,  Pennsylvania  State.  Rutgers, 
Stanford,  University  of  Iowa,  Colorado,  Kentucky, 
Pennsylvania,  Pittsburgh,  Texas,  Wisconsin  and  Wash- 
ington. 


Tuning  Up  the  East  Chicago  Filters 

DIATOMS  in  the  supply  and  overload  in  capacity 
combined  to  make  runs  of  the  filters  exceedingly 
short  in  the  early  operation  of  the  filter  plant  at  East 
Chicago,  Ind.  H.  E.  Jordan,  superintendent  of  filtra- 
tion, Indianapolis  Water  Co.,  in  a  paper  presented 
recently  to  the  Indiana  Sanitary  &  Water  Supply  Asso- 
ciation outlined  some  of  the  "tuning  up"  difficulties  at 
this  new  plant  put  into  operation  Nov.  11,  1920.  The 
plant  has  a  nominal  capacity  of  8  m.g.d.,  operating  at 
the  rate  of  125  m.g.d.  per  acre.  The  36,000  people 
served  had  been  using  300  to  360  gal.  each  per  24 
hours  of  the  unfiltered  water.  Filters  were  built  with 
the  understanding  that  meters  would  be  set  on  every 
service.  As  soon  as  the  consumers  have  been  educated 
to  the  direct  relation  between  waste  and  payment  the 
rates  will  drop  below  the  nominal  capacity.  In  fact 
a  drop  has  already  been  noted  from  10.4  m.g.d.  in 
December  and  January  to  9.9  m.g.d.  during  the  first 
12  days  of  February. 

Essential  features  of  the  plant  are  six  24  x  20-ft.  3-in. 
filters,  a  four-compartment  sedimentation  basin  of  4 
hours'  detention  period,  mixing  tanks  comprising  two 
units  of  four  tanks  each  with  horizontal  baflfles  to 
give  a  velocity  1  to  2  sec.-ft.  and  nominal  detention 
period  of  4  min.,  a  75,000-gal.  wash-water  tank  on  the 
third  floor  of  the  chemical  house,  duplicate  dry-feed 
chemical  apparatus  and  three  filtered  water  basins,  two 
being  under  the  filter  tanks.  The  perforated  pipe 
underdrains  in  the  filters  consist  of  22-in.  wrought- 
iron  laterals  spaced  6  in.  c.  to  c,  with  two  rows  of 
32-in.  perforations  on  the  underside  spaced  3  in.  c.  to  c. 
The  gravel  depth  is  16  in.  and  the  water  is  maintained 
4.9  ft.  above  the  30-in.  sand  layer,  the  surface  of  which 
when  at  rest  is  30  in.  below  the  wash-water  gutters. 
The  sand  size  originally  specified  was  0.3  m.m.  but 
was  increased  to  0.4  m.m.  before  deliveiy.  Less  than 
5  per  cent  is  of  the  0.3-m.m.  size.  The  uniformity 
coefficient  ranges  from  1.35  to  1.66.  Operation  has 
stratified  the  sand  and  several  inches  of  0.3-m.ni.  size 
has  been  scraped  from  the  surface. 

The  turbidity  of  the  water  is  low,  less  than  25  p.p.m., 
but  diatoms,  mostly  asterionella,  range  in  the  daily 
counts  from  1,000  to  2,000  standard  units  per  cubic 
centimeter.  To  reduce  the  number  of  diatoms  a  gradu- 
ally increased  amount  of  aluminum  sulphate  has  been 
used  until  it  appears  that  not  less  than  200  lb.  per 
million  gallons  is  required  to  reduce  the  microscopic 
content  of  the  effluent  from  the  sedimentation  basin 
to  less  than  300  standard  units. 

The  average  length  of  run  has  ranged  from  3  hours 
in  December  to  5.2  hours  in  February,  the  correspond- 
ing overload  being  30  and  23  per  cent.  Wash  water 
has  ranged  from  16.7  to  8.2  per  cent. 

A  more  serious  question,  however,  arises  in  this 
plant,  as  at  others  on  the  lower  end  of  Lake  Michigan, 
in  that  steel  mill  quench  waters  and  dischai-ges  from 
oil  refineries  produce  unusual  and  disagreeable  tastes. 
These  tastes  are  charged  up  to  the  chlorine  or  to  the 
alum  treatment  by  the  consumer.  Mr.  Jordan  feels 
that  it  is  not  the  duty  of  the  water-works  company 
or  departments  of  these  cities  to  extend  their  purifica- 
tion systems,  even  if  it  were  possible,  to  meet  the 
peculiarities  of  all  industrial  wastes  but  that  the  indus- 
tries should  keep  these  noxious  materials  out  of  the 
lake. 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
worth-while  letters  pertinent  to  the  interests  of 
engineers  and  contractors.  In  order  that  this 
may  be  possible  contributors  are  asked  to  con- 
dense their  letters  to  the  shortest  spa^  con- 
sistent with  a  clear  presentation  of  their  ideas. 


On  Corporations  Practicing  Engineering 

Sir — A  petition  has  been  sent  to  the  Legislature  of  the 
State  of  New  York  protesting  against  an  amendment  of 
the  state  licensing  law  which  would  permit  the  practicing 
of  engineering  by  corporations.  [The  petition  appears  on 
another  page  of  this  issue. — Editor.']  It  appears  to  me 
that  the  profession  has  arrived  at  the  parting  of  the  ways. 
Either  it  should  courageously  abandon  the  practices  whicti 
in  other  professions  and  among  common  carriers  are  for- 
bidden by  law ;  or  else  it  should  cease  to  claim  a  single- 
minded  devotion  to  the  interests  of  the  client  or  employer 
and  frankly  and  without  cavil  acknowledge  itself  to  be  a 
trade  or  business. 

On  this  decision  would  seem  to  rest  our  future  attitude 
toward  the  extension  of  engineer  license  laws  throughout 
the  country.  If  we  are  to  assume  the  obligations  that  attach 
to  the  other  professions  and  bar  the  practice  of  engineering 
by  corporations,  partnerships  made  up  in  whole  or  part  of 
non-engineers,  and  joint  stock  associations,  then  the  require- 
ment that  individual  engineers  shall  be  licensed,  in  my 
judgment,  is  logical  and  proper, — otherwise  not. 

The  professional  standing  of  the  signers  to  the  petition 
would  seem  to  entitle  their  opinion  to  the  earnest  considera- 
tion of  your  readers. 

New  York,  Mar.  17,  1921.  W.  J.  WlLCUS. 


Automatic  Recorder  for  Stream  Discharge 

Sir — The  use  of  a  cam  to  produce  a  float-gage  record 
directly  indicating  stream  discharge,  described  in  Engineer- 
ing Neivs-Record,  Dec.  9,  1920,  p.  1124,  under  the  heading 
"An  Automatic  Recording  Apparatus  for  Stream  Dis- 
charge" and  independently  invented  by  Prof.  Irving  P. 
Church  (Engineering  News-Record,  Dec.  .30,  1920,  p.  1297), 
is  antedated  by  a  similar  device  which  the  writer  saw  in 
use  at  the  Barking  Outfall  of  the  London  Main  Drainage 
Works  in  1913.  In  this  discharge  of  effluent  from  the  pre- 
cipitation tanks  passed  over  a  weir  and  the  volume,  as  de- 
termined by  the  Francis  formula,  was  recorded  directly  on 
the  chart.  Kenneth  Allen, 

New  York   City,  Jan.   4.  Sanitary   Engineer   Board 

of  Estimate. 

Sir — Referring  to  the  description  of  Moore's  attachment 
described  as  an  "Automatic  Recording  Apparatus  for 
Stream  Discharge"  in  your  issue  of  Dec.  9,  1920,  p.  1124. 
and  to  Prof.  Church's  letter  to  you  concerning  the  same 
appearing  in  your  issue  of  Dec.  30,  1920,  p.  1297,  attention 
is  directed  to  U.  S.  patents  538.850,  946,128  and  1,10:{,410 
covering  .self-registering  water  meters,  issued  to  the  writer 
in  1909,  1910  and  1914. 

In  all  of  these  patents  the  idea  of  using  a  cam  with  radii 
proportional  to  the  discharges  of  any  given  stream  for 
varying  gage  heights  to  control  a  registering  device  is  used. 
The  patents  cover  the  flow  of  water  over  weirs,  through 
orifices  and  in  open  channels.  The  application  of  this  cam 
control  to  a  recording  as  well  as  to  a  registering  device  is 
simple  and  was  considered  by  me  at  the  time  of  workinif 
np  my  patents  over  ten  years  ago.  So  f;ir  as  I  can  learn 
my  application  of  the  idea  of  using  a  c;im  for  determining 
the  flow  of  water  is  the  first  use  of  the  kind. 

Several  instruments  have  been  made  in  accordance  with 
the  patents  and  have  been  reliable  and  rfa.Monably  accuratp. 

Another  interesting  application  of  the  principle  involved 
In  the  discharge  cam  was  worked  out  by  the  writer  in  1914 


and  1915  and  submitted  to  the  U.  S.  Geological  Survey  for 
test.  The  design  consisted  of  a  device  for  automatically  inte- 
grating the  dischi:,rge  of  streams  in  acre-feet  from  the 
graphic  records  of  automatic  gage  height  recorders  by  using 
the  integrating  apparatus  from  one  of  the  instruments  above 
referred  to.  In  this  device,  hand  propulsion  was  substi- 
tuted for  the  usual  t lock-drive  of  the  water  meter  and  a 
cam  based  on  a  rating  curve  for  the  stream  was  cut  from 
card-board  and  used  to  establish  the  relation  between  gage 
and  discharge.  As  the  gage  height  record  was  run  past 
the  integrator  by  means  of  a  speed  drive  connected  with  the 
hand  drive  of  the  integrator  so  geared  as  to  co-ordinate  the 
time  elements  of  the  integrator  and  the  gage  record,  a  tracer 
attached  to  the  float  wheel  of  the  integrator  by  means  of 
a  fine  flexible  wire  was  made  to  trace  the  gage  height  graph 
and  thus  through  the  rotation  of  the  float  wheel  the  corre- 
sponding discharge  effects  were  simultaneously  transmitted 
to  the  integrator  arm  through  the  cam.  This  device  con- 
verted the  long  and  tedious  computations  of  stream  discharge 
into  a  brief  operation  of  only  a  few  minutes  time.  The 
machine  was  used  in  experimental  demonstrations  with  suc- 
cess in  the  general  hydrographic  conference  of  the  Geolog- 
ical SUTV^  in  the  winter  of  1915,  competition  with  other 
devices  having  the  same  purpose.  F.  W.  Hanna, 

Ankeny,  Iowa,  Jan.  4.  Consulting-  Engineer. 

[After  seeing  copies  of  the  letters  from  Prof.  Church 
and  Messrs.  Allen  and  Hanna,  Mr.  Moore  submitted  the 
following. — Editor.  ] 

Sir — My  position  is  unchanged  as  to  the  declaration  that 
the  Stevens  recorder,  as  equipped  with  the  Moore  discharge 
plotting  attachment  and  working  on  the  Moore  special 
hydrographic  cross  section  paper,  is  the  first  automatic 
stream  discharge  recorder  so  far  developed  that  is  satis- 
factory from  both  scientific  and  commercial  standpoints, 
and  is  moreover  quickly  adaptable  to  any  cross-section  and 
to  any  stream.  It  is  not  merely  a  weir-discharge  measuring 
device,  as  have  been  most  of  the  discharge-measurers  so 
far  developed,  although  it  can  record  weir-discharge  of  any 
dimension  with  the  utmost  ease,  once  the  weir  rating  curve 
has  been  developed. 

Although  due  deference  is  paid  to  the  device  of  Prof. 
Church,  as  developed  for  weirs,  my  invention  was  inde- 
pendently developed  without  any  knowledge  of  the  work  of 
Church,  Hanna,  Allen  et  al.  The  claim  that  mine  is  the 
first  universally  adaptable  recorder  of  stream  discharge  is 
here  reiterated.  It  is  not  claimed  to  be  an  integrator, 
although  no  doubt  this  feature  can  be  easily  added  when 
desired,  or  if  desired,  which,  from  his  experience,  the  author 
is  inclined  to  doubt.  George  Holmes  Moore. 

Olympia,  Wash.,  Feb.  14. 

[To  go  further  in  clarifying  the  situation,  Engineering 
News-Record  requested  Mr.  Stevens  to  review  the  subject 
from  his  viewTioint.     Mr.  Stevens'  letter  follows. — Editor.] 

Sir — The  use  of  a  cam  for  converting  height  of  water 
into  discharge  was  probably  first  used  in  connection  with 
the  development  of  recording  devices  for  the  Venturi  tube, 
for  which  latter  device  patent  381,373  was  granted  to 
Clemens  Herschel  April  17,  1888. 

In  1905  patent  790,693  was  granted  to  J.  W.  Ledoux  of 
Swarthmore,  Pa.,  for  a  liquid-meter  applicable  to  the  Ven- 
turi tube,  in  which  the  spiral  cam  is  used,  to  cause  the 
recorder  "to  .show  the  rate  of  flow  at  any  instant."  It  is 
my  impression  that  this  is  antedated  by  other  patents  of 
recording  devices  for  the  Venturi   tube. 

Eupiniering  Record.  Sept.  21.  1912,  p.  334,  describes 
a  device  for  weirs  and  flumes  designed  and  used  by  R.  G. 
Hosea,  assistant  engineer  Colorado  Fuel  &  Iron  Co.,  wherein 
a  spiral  cam  somewhat  similar  to  that  shown  by  Mr.  Moore 
i.i  interposed  between  the  float  and  recording  pencil  to  cause 
the  pencil  to  record  rate  of  flow  directly  instead  of  water 
levels.  There  is  no  mention  of  a  patent.  The  article  closes 
with  the  following:  "The  writer  noticed  an  illustration  of 
a  similar  device  said  to  be  in  use  at  the  Hanley,  England, 
sewage  purification  plant  .  .  ."  Perhaps  this  is  similar 
to  the  recorder  mentioned  as  having  been  seen  by  Kenneth 
Allan  at  the  Barking  Outfall  of  the  London  Main  Drainage 
Works,  as  noted  in  his  letter  above. 
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On  Dec.  24,  1907,  patent  874,529  was  granted  to  H.  Nei- 
buhr,  "a  subject  of  the  King  of  Prussia,  German  Empire, 
and  a  resident  of  Hanover,  Germany,"  covering  a  "device 
for  transforming  a  motion  variably  according  to  any  mathe- 
matical law  into  a  uniform  motion  and  registering  the  latter, 
[which]  can  be  employed  in  connection  with  gas-  and  water- 
meters."  This  device  uses  a  combination  of  cam  and  link 
and  is  applicable  to  open  channels,  weirs,  etc.,  causing  the 
pencil  to  record  rate  of  flow  directly. 

Mr.  Hanna  in  his  letter  above  makes  a  distinction  between 
"recording"  and  "registering,"  according  to  which  it  appears 
that  the  Moore  attachment,  the  Ledou.x  patent  and  the 
Hosea  and  Church  devices,  as  well  as  the  sewage  recorder 
in  England,  would  be  classed  as  "recording"  devices  in  that 
they  record  rates  of  flow.  The  Hanna  meter  and  the  Stevens 
type  L  recorder  and  flow  meter  would  be  "registering"  de- 
vices in  that  they  register  total  volume,  not  rates  of  flow. 
(The  Stevens  recorder  and  meter,  described  on  p.  531  of 
this  issue,  is  covered  by  patent  1,356,322,  for  which  appli- 
cation was  filed  on  July  23,   1917.) 

In  all  such  recording  devices  the  height  (or  pressure)  of 
the  liquid  is  the  independent  variable  h  to  which  the  rate 
of  flow  q  is  connected  by  some  functional  relation,  for 
example  q  =  kh".  The  transformation  from  fe  to  q  is 
therefore  effected  by  some  form  of  cam,  one  co-ordinate 
of  which  is  proportional  to  h,  while  the  other  co-ordinate 
is  proportional  to  kh".  In  the  case  of  registering  devices 
the  total  volume  v  is  obtained  by  some  integrating  mech- 
anism involving  the  element  of  time,  such  that  there  is  pro- 
duced graphically  or  indicated  by  dials  the  integral  of  q 
with  respect  to  the  time  t  or  i'  =  J"  kh"dt. 

The  use  of  the  Hanna  meter  for  obtaining  volume  in  acre- 
feet  from  graphic  records  of  gage  heights  is  ingenious  and 
practical,  but  on  account  of  the  necessity  of  tabulating  mean 
daily  discharge  has  been  superseded  in  the  offices  of  the 
U.  S.  Geological  Survey  by  an  instrument  known  as  the 
Fuller  Integrator.  This  instrument  shows  on  a  dial  the 
mean  discharge  in  second-feet  when  the  tracing  point  is 
passed  over  the  graphic  record  of  gage  heights  for  one  or 
more  days.  It  was  first  designed  by  Edwin  S.  Fuller,  for- 
merly of  the  U.  S.  Geological  Survey,  and  has  been  per- 
fected by  the  Water  Resources  Branch  of  that  Service.  It 
is  of  the  registering  type,  but  automatically  divides  the 
volume  integral  by  the  time  so  that  mean  rate  of  flow  is 
obtained. 

It  is  doubtless  true  and  not  unusual  that  these  devices 
should  have  been  perfected  in  various  parts  of  the  world 
entirely  independent  of  each  other.  Mr.  Moore's  attachment 
is  novel  in  its  mechanical  details  but  the  fundamental 
principle  has  been  recognized  many  years — in  fact,  it  is  not 
at  all  unlikely  that  a  more  exhaustive  research  would  dis- 
close the  use  of  the  principles  involved  many  years  prior  to 
any  citation  I  have  made.  J.  C.  Stevens, 

Portland,  Ore.,  Feb.  19.  Consulting  Engineer. 


Getting  Rid  of  the  Bark  Beetle 

Sir — Your  paragraph  under  the  title,  "Insects  Destroy 
More  Timber  Than  Do  Fires,"  on  p.  1279  of  Engi-neering 
News-Record.  Dec.  30,  1920,  should  be  given  serious  atten- 
tion by  engineers.  Conservation  of  forest  resources,  re- 
forestation and  afforestation  are  problems  of  vital  interest 
to  the  nation,  and  engineers  must  give  their  best  efforts  to 
the  solution  of  these  problems  or  be  victims  of  their  own 
lack  of  foresight. 

The  science  of  forestry  is  in  its  infancy.  Even  in  regard 
to  the  natural  phenomenon  of  fire  in  the  forest  there  is  a 
division  of  opinion  as  to  whether  fire  in  its  normal  and 
natural  operation  is  detrimental  or  beneficial  to  the  forest. 
In  some  types  of  forests,  fire  is  admittedly  a  natural  silvi- 
cultural  agent.  The  yellow  pine  forest  of  Klamath  and 
Lake  Counties,  Ore.,  mentioned  in  your  article,  is  one  of 
these.  Fire  is  caused  there  mostly  by  lightning.  Suppres- 
sion of  these  natural  fires  for  a  long  period  of  years,  how- 
ever, creates  an  abnormal  amount  of  forest  litter  and  pre- 
vents the  normal  and  natural  operation  of  fire  as  a  silvi- 
cUltural  agent.     It  is  also  claimed  that  suppression  of  fire 


increases  the  crop  of  beetles,  the  "insects  which  destroy 
more  timber  than  do  fires." 

It  is  said  that  state  and  federal  funds  are  insufficient  for 
the  eradication  of  the  beetles.  As  now  practiced,  the  method 
of  eradication  is  a  very  costly  one.  It  consists  in  felling 
and  peeling  the  infested  tree  and  burning  the  bark.  It  is 
very  questionable  whether  this  is  the  best  and  most  eco- 
nomical method.  The  cost  of  present  practice  is  about  $3 
per  tree.  The  cost  of  the  proposed  operation  of  surface 
firing  would  be  less  than  $1  per  acre  and,  if  properly  engi- 
neered, should  be  less  than  five  cents  per  acre. 

The  presence  of  the  beetle  is  indicated  by  pinkish-colored 
pitch  tubes  protruding  from  the  tree.  The  color  is  due  to 
the  particles  of  bark  mixed  in  the  white  pitch.  The  mass 
of  pitch,  about  2  in.  in  diameter,  has  a  tube  through  it, 
this  tube  extending  through  the  bark  forming  an  entrance 
or  opening  through  which  the  mature  beetle  may  pass.  The 
larva  develop  in  reservoirs  of  pitch  between  the  wood  and 
the  bark  and  new  galleries  are  cut  in  the  soft  formative 
tissue  largely  by  the  grubs. 

When  a  pitch  tube  is  set  afire,  it  will  continue  to  burn 
until  the  galleries  are  drained  of  the  reservoirs  of  pitch. 
The  bark  which  has  been  separated  from  the  wood  by  the 
galleries  will  burn  off"  to  some  extent;  and,  undoubtedly, 
the  insect  in  its  various  stages  of  development  is  destroyed. 
This  may  be  an  effective  and  economical  method  of  eradica- 
tion of  the  beetle. 

The  California  Forestry  Committee,  organized  in  1920 
to  study  and  experiment  with  controlled  burning  and 
other  forest  problems,  is  giving  close  attention  to  the 
effect  of  fire  upon  the  bar  beetle.  Engineers  having  any 
data  on  this  subject  should  furnish  this  committee  with 
same.  Joseph  A.  Kitts, 

Santa  Monica,  Cal.,  Civil  Engineer,  California 

Jan.  22.  Highway  Commission. 


Foundation  Difficulties  in  Plan  of  the  New  York- 
New  Jersey  Port  Commission 

Sir — The  plans  of  the  New  York-New  Jersey  Port  and 
Harbor  Development  Commission  show  a  large  transfer 
station  in  Jersey  City  where  the  freight  is  to  be  transferred 
across  platforms,  reloaded  into  small  cars  and  taken  to 
Manhattan  over  two  tracks  in  tunnels.  These  tunnels  form 
thereby  a  belt  line  railroad,  reaching  Manhattan  at  47th 
St.,  and  returning  to  New  Jersey  at  or  near  the  Battery. 

Various  routes  are  shown  through  Manhattan.  One  run- 
ning along  West  St.  with  warehouses  covering  four,  six 
and  eight  city  blocks  each,  or  sixty-eight  city  blocks  in  all. 
While  this  route  is  probably  the  least  objectionable  one 
after  completion,  it  will  be  enormously  expensive  because 
this  route  lies  almost  entirely  on  made  land,  formerly  re- 
claimed from  the  North  River,  and  experience  shows  that 
foundations  in  this  location  encounter  a  mass  of  old  piles, 
timber  grillage  and  stone  riprap,  etc.,  making  the  work  very 
slow  and  expensive  to  say  the  least. 

The  other  plans  show  routes  across  the  city  to  the  East 
River  and  back  again,  and  it  is  stated  in  the  report  that 
these  tunnels  would  be  put  so  far  below  the  surface  that 
they  would  not  interfere  with  the  future  subways.  But 
such  tunnels  crossing  the  lower  part  of  Manhattan  would 
probably  wreck  a  great  many  buildings  which  are  now  rest- 
ing on  the  surface  of  quicksand. 

The  routes  along  the  East  River  would  encounter  much 
of  the  same  material  as  along  West  St.,  as  Pearl  St.  used 
to  be  the  East  River  shore  line,  and  as  Greenwich  St.  was 
the  North  River  shore  line. 

Another  point  in  the  commission's  report  is  that  these 
tunnels  would  be  so  far  below  the  street  level  that  they 
would  not  interfere  with  the  subways  running  over  them. 
But  apparently  the  fact  was  overlooked  that  the  ware- 
houses, in  the  aggregate  covering  ^ixty-eight  city  blocks 
on  one  plan  and  forty-five  city  blocks  on  another  would 
take  one  mass  of  very  expensive  column  foundations  and 
elevator  foundations  which  would  have  to  be  carried  down 
to  the  rock  and  would  seriously  interfere  \vith  any  system 
of  subways  above  it.  T.  Kennard  Thomson, 

New  York,  March  15.  Consulting  Engineer. 
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Hints  for  the  Contractor 


Timbei  Boiler-Stack  Support  for 
Temporary  Set-Ups  . 

By  George  W.  McAlpin 

Point  Pleasant.  West  Virginia 

FOR  holding  stacks  on  temporary  boiler  set-ups,  such 
as  are  usually  found  on  construction  jobs,  the  sup- 
port shown  in  the  accom- 
panying   sketch    has    been 
found  of  great  service. 

The  support  is  composed 
of  a  vertical  4  x  6-in.  or 
6  X  8-in.  post,  bolted  to  the 
boiler  base  and  having,  at 
its  upper  end,  an  iron  clamp 
encircling  and  holding  the 
stack.  The  clamp  is  quickly 
and  easily  adjusted  by  bolts 
and  fastened  around  the 
stack  as  it  is  set  up  in  posi- 
tion. The  support  is  rigid, 
does  not  obstruct  as  do 
guy  wires,  is  cheaply  con- 
structed and  easily  erected. 


Closed-Drain  Excavation  in  Irrigation  Work 
Done  by  Dragline 

By  .Iames  D.  Hays 

Hays,  Sloan  &  Lewis,  Inc..  Kngincers.  Boise.  Idaho 

■JVyf'ANY  drainage  districts  in  the  irrigated  sections 
IVJLare  small  and  have  combined  open  and  closed  sys- 
tems. The  only  machine  to  ufc  for  the  open  drain  is, 
of  course,  the  dragline.  However,  we  have  found  that 
for  trenching  in  tile  work  the  dragline  compares 
favorably  with  the  trenching  machine,  and  it  eliminates 
the  additional  expen.se  incurred  in  the  use  of  a  second 
machine,  for  the  dragline  as  well  can  be  used  in  back 
filling. 

On  a  job  on  which  this  system  was  used  near  Payette, 
Idaho,  during  1920  the  tile  crew,  working  nine  hours. 


could  lay  as  many  lineal  feet  of  tile  as  the  small  drag- 
line could  dig  in  three  8-hr.  shifts.  The  banks  were 
sloped  in  accordance  with  tile  conditions,  -so  that  work- 
ing conditions  were  made  safe  for  the  men. 

In  backfilling  a  regular  bucket  was  used,  but  the  dump 
line  was  detached,  as  is  indicated  in  the  accompanying 
photograph.  BacLfilling  was,  acccimplished  at  about 
twice  the  speed  of  excavation,  cutting  cost  in  half. 

Five  men  constituted  the  tile  gang,  and  two  men 
handled  the  dragline,  with  a  general  superintendent 
over  all.  Team  work  was  intermittent.  From  500  ft. 
to  700  ft.  of  trench  could  be  opened  and  lUe  laid  in  a 
day.     M.  R.  Lewis  was  in  charge  for  the  firm. 


TRENCHING  AND  BACKFILLING  DONK  BY  DRAGLINb 


Bridge  Sway  Reduced  by  New  Flooring 

REPLACING  a  3-in.  plank  floor  by  wood  block  on 
.  4-in.  tongue-and-grooved  plank  resulted  in  remark- 
able stiffening  of  the  intercounty  bridge  over  the 
Monongahela  River  connecting  Webster  and  Donora, 
Pa.  The  bridge,  built  in  1908,  comprises  five  pin- 
connected  spans  Cone  of  515  ft.,  among  the  longest 
highway  truss  spans  in  the  United  States),  totaling 
1,288  ft.,  with  258i  ft.  additional  of  deck  girder 
approaches,  and  has  a  24-ft.  roadway  carrying  two 
street-car  tracks.  It  was  floored  with  3-in.  oak  deck- 
ing on  6  x  6-in.  ties,  2  ft.  on  centers,  carried  by  four 
longitudinal  joists.  Autotruck  traffic  and  heavy  coal 
haulage  from  adjoining  mines  made  the  maintenance 
cost  of  this  floor  very  heavy,  there  being  almost  daily 
floor  failures  and  the  cost  for  lumber  alone  amounting 
to  $3,200  per  year  during  the  last  four  years.  The 
floor  of  the  truss  spans  has  therefore  been  replaced  with 
a  3'i-in.  creosoted  wood  block  pavement  on  a  4-in.  base 
of  tongue-and-grooved  planks,  supported  by  ties  spaced 
18  in.  on  centers  and  that  of  the  approach  spans  by 
hillside  brick  on  concrete  arches  sprung  between  trans- 
verse 6-in.  I-beams  spaced  2  ft.  on  renters.  William 
G.  Muse,  road  engineer  for  Westmoreland  County, 
under  whose  plans  and  specifications  the  work  was  done, 
says  of  the  work  that  it  has  "entirely  remedied  the 
excessive  vibration  and  side  swaying  so  marked  in  both 
the  trusses  and  girders  with  the  old  oak  decking  carry- 
ing the  trafl^c. 

In  connection  with  the  floor  repair  the  roller  nests 
of  the  five  truss  spans  were  cleaned  and  packed  in 
grease  to  insure  their  free  working,  as  an  additional 
remedy  to  the  vibration  under  traffic.  This  called  for 
a  special  expedient  in  the  case  of  the  515-ft.  span, 
where  the  weight  per  .shoe  amounted  to  300  tons  and 
there  was  no  possibility  of  making  an  inside  connection 
to  the  6-in.  end  pin.  A  9-in.  machined  collar  was  run 
onto  either  end  of  the  pin,  and  inserted  in  two  15i  x 
2-in.  plate  hangers  engaging  a  15  X  6-in.  steel  jacking 
beam  a'bove,  which  was  lifted  by  two  300-ton  hydraulic 
jacks.  All  lifting  contact  surfaces  were  faced  with 
sheet  lead.  Lifting  a  shoe,  removing  the  roller  nests 
and  putting  in  blocking,  took  less  than  8  min.  This 
work  as  well  as  the  floor  renewal  was  done  by  the 
Farris  Engineering  Co.,  Pittsburgh.  The  total  cost 
of  the  bridge  improvement  amounted  to  about  $60,000, 
of  which  16,200  was  the  cost  of  jacking  up  the  spans 
and  cleaning  and  replacing  the  rollers. 
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CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

~~~  New  York,  March  24,  1921 


Railway  Engineers  Meet  in 
Annual  Convention 

Members    Act    on    18    of    25    Com- 
mittee    Reports     Presented  — 
Attendance     Largest     in 
Association's  History 

All  previous  records  of  attendance 
were  broken  at  the  twenty-second  an- 
nual convention  of  the  American  Rail- 
way Engineering  Association  in  Chi- 
cago, March  ViVl,  when  650  members, 
or  16  per  cent  more  than  last  year's 
record,  and  16D  guests  registered.  At 
practically  every  one  of  the  six  sessions 
the  convention  hall  was  filled  to  capac- 
ity, beginning  with  the  opening  meeting 
to  hear  the  annual  address  of  the  presi- 
dent, H.  R.  Safford.  Reports  of  25 
committees  were  submitted  and  action 
was  taken  on  18  of  them.  Everything 
had  been  printed  in  advance,  permitting 
the  chairman  or  some  member  of  the 
committee,  all  of  whom  sit  with  him 
on  the  "witness  stand,"  to  present  the 
findings  in  the  briefest  time.  Almost 
without  exception  the  committees  gained' 
approval  for  material  which  they 
recommended  for  the  Manual.  A  re- 
port of  the  technical  discussions  ap- 
pears elsewhere  in  this  issue. 

Discussions  were  not  voluminous, 
that  on  allowable  stresses  in  the  rating 
of  old  bridges  being  the  most  spirited. 
Some  objection  was  raised  to  the  slump 
test  for  concrete  consistency  and  a 
report  on  comparative  advantages  and 
disadvantages  of  electrification  of  steam 
roads  brought  out  opposing  opinion  as 
to  the  operating  difficulties  in  bad 
weather.  Neither  was  there  a  unani- 
mity of  opinion  on  the  proposal  to  take 
membership  in  the  American  Engineer- 
ing Standaras  Committee.  Prominent 
among  the  recommendations  adopted 
were  specifications,  classification  and 
grading  rules  for  timber  and  conclusions 
as  to  disintegration  of  concrete  and  the 
corrosion  of  reinforcing  steel  in  sea 
water. 

President's  Address 

In  the  presidential  address,  Mr.  Saf- 
ford called  attention  to  a  better  era 
which  he  believes  has  arrived  for  the 
railroads  coincident  with  the  passage 
of  the  new  Transportation  Act,  closing 
a  period  of  excessive  regulation  and 
failure  of  the  public  to  realize  the  inter- 
dependence and  joint  responsibility  of 
the  railroad  and  user  to  create,  support 
and  maintain  what  the  public  most  de- 
sires— good  transportation.  To  com- 
mittee personnel  problems,  said  Mr.  Saf- 
ford, much  time  has  been  given.  He 
recommended  a  joint  conference  be- 
tween the  committee  of  the  board  on 
personnel  and  the  various  committee 
chairmen  at  the  beginning  and  end  of 
the  year  to  perfect  the  committee  or- 
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Engineering  Practice  by  Corporations  and 
Partnerships  at  Issue  in  New  York 

Societies  Pass  Resolutions  and  Both  Sides  Address  Statements 
to  Members  of  Legislature 

(For  argtiments  on  the  merits  of  this  controversy  see  page  518  of  this  issue) 

The  New  York  Chapter  of  the  Ameri- 
can Association  of  Engineers  passed 
resolutions  of  similar  purport  March  8, 
as  did  the  Council  of  the  American  In- 
stitute of  Consulting  Engineers  March 
9.  The  former  organization  explained 
in  forwarding  its  resolution  to  the  Sen- 
ate Judiciary  Committee  that  its  repre- 
sentatives at  hearings  Feb.  21  and  22 
(referred   to  below)    had   taken  a   con- 

itrary  position,  in  the  belief  that  the 
fate  of  the  licensing  act  was  at  stake. 
This  delegation,  however,  had  gone  to 
Albany  to  support  the  repealing  amend- 

,Tnent. 

\  Since  the  hearings  of  Feb.  21  and 
22  both  the  opponents  and  the  advo- 
cates of  practice  by  corporations  have 
addressed  petitions  to  the  members  of 
the  Legislature  supporting  their  re- 
spective views,  the  petition  of  those 
who  oppose  corporate  and  partnership 
practice,  forwarded  by  the  American 
Institute  of  Consulting  Engineers,  con- 
tains the  names  of  forty-one  (originally 
forty-three)  signers,  most  of  them 
being  prominent  consulting  engineers. 
This  petition  dated  March  16,  was 
sent  first.  The  second  petition  aiming 
to  offset  that  of  the  consulting  engi- 
neers, was  handled  by  representatives 
of  corporations  and  partnerships  and 
was  forwarded  to  the  Legislature  this 
week.  Count  of  the  total  number  of 
signers  was  not  available  as  this  issue 
went  to  press,  but  on  Tuesday  morning 
had  passed  the  400  mark. 

Development  of  Controversy 

The  present  situation  was  brought 
about  by  the  introduction  in  the  Senate 
Jan.  24  of  an  amendment  to  the  licens- 
ing law  which  would  repeal  the  clause 
permitting  corporations  and  partner- 
ships to  practice.  Under  the  law  that 
permission  is  granted  "provided  the 
person  or  persons  connected  with  such 
corporation  or  partnership  in  charge  of 
the  designing  or  supervision  which  con- 
stitutes such  practice  is  or  are  licensed." 
This  clause  is  in  accord  with  the  bill 
recommended   by   Engineering   Council. 

Hearing  on  the  proposed  amending 
bill  was  held  before  the  examining 
board  and  the  Department  of  Educa- 
tion, which  administers  the  law,  on  Feb. 
21,  at  which  were  present  representa- 
tives of  the  American  Association  of 
Engineers,  of  several  other  engineering 
societies  and  of  engineering  corpora- 
tions and  partnerships.  As  a  result  of 
discussion  it  was  agreed  to  abandon  the 


A  protest  against  permitting  corpora- 
tions, unrestricted  partnerships  and 
joint  stock  associations  to  practice  engi- 
neering in  New  York  State  was  made  by 
the  New  York  Section  of  the  American 
Society  of  Civil  Engineers  at  its  meet- 
ing March  16,  when  it  adopted  without 
a  dissenting  vote  a  resolution  offered 
by  Colonel  William  J.  Wilgus  calling 
on  the  Governor  and  the  Legislature  to 
act  favorably  on  Senate  bill  147,  amend- 
ing the  existing  licensing  law  passe  1 
last  May.  This  action  followed  the  read- 
ing of  a  petition,  signed  by  a  number 
of  prominent  New  York  engineers,  ob- 
jecting to  the  practice  of  engineering 
by  corporations  and  unrestricted  part- 
nerships. Bill  147  would  repeal  the 
clause  in  the  existing  law  permitting 
corporations  and  partnerships  to  prac- 
tice engineering. 

Another  Dayton  Bridge  in  Danger 

Reporting  on  an  inspection  of  the 
Dayton  View  bridge  over  the  Miami 
River  at  Dayton,  O.,  J.  L.  Harrington 
has  advised  the  city  commission  that 
one  pier  of  the  bridge  is  being  slowly 
undermined  and  is  in  danger  of  wash- 
ing out  at  any  time.  Closing  the  bridge 
to  traffic  is  being  considered.  One  pier 
of  the  Main  St.  bridge  is  also  said  by 
Mr.  Harrington  to  be  in  unsatisfactory 
condition. 

Two  Legislative  Houses  Pass  New 
York  Port  Treaty  Bills 

The  Senate  of  New  Jersey  and  the 
Assembly  of  New  York  have  passed 
bills  authorizing  the  negotiation  of  a 
treaty  betvi'een  the  two  states  looking 
to  a  program  for  developing  the  Port 
of  New  York  and  providing  for  the 
creation  of  a  port  authority  of  six  mem- 
bers, as  recommended  by  the  New  York- 
New  Jersey  Port  and  Harbor  Develop- 
ment Commission.  The  measure  is 
favored  by  Governor  Miller  of  New 
York  and  opposed  by  Governor  Edwards 
of  New  Jersey. 

At  this  writing  the  New  York  State 
bill  is  "on  general  orders"  in  the  Sen- 
ate, from  which  it  will  pass  to  a  vote 
after  a  third  reading.  Early  passage 
and  approval  by  the  Governor  are 
looked  for  at  Albany.  At  Trenton  the 
measure  has  largely  become  a  party 
issue,  opposed  by  the  Democratic  Gov- 
ernor. Since  Republican  members  pre- 
dominate in  both  houses,  passage  of  the 
bill  over  the  Governor's  veto  is  now 
expected.  • 


March  24,  1921 


ENGINEERING     NEWS-RECORD 


525 


request  for  repeal,  but  to  substitute  for 
the  clause  permitting  corporations  and 
partnerships  to  practice  one  that  the 
attorney-general's  representative  be- 
lieved would  be  in  better  legal  form. 
The  original  amending  bill  is  kno^vn  as 
No.  147,  and  the  substitute  bill,  which 
would  allow  the  existing  law  in  sub- 
stance to  remain  unchanged,  is  known 
as  No.  147,716.  Consulting  engineers 
practicing  as  individuals  are  the  chief 
advocates  of  the  former  bill,  while  rep- 
resentatives of  corporations  and  part- 
nerships are  leading  in  the  support  of 
the  latter. 

The  following  day,  Feb.  22,  a  hear- 
ing on  the  amending  bill  was  held  be- 
fore the  Senate  Judiciary  Committee, 
and  a  spokesman,  selected  by  the  pre- 
ceding day's  meeting,  urged  upon  the 
committee  the  passage  of  bill  147,716, 
which,  as  above  stated,  would,  in  effect, 
leave  the  law  unchanged.  It  is  alleged 
in  the  petition  favoring  bill  147  that  the 
time  of  the  hearing  on  Feb.  22  was  ad- 
vanced from  2  p.m.  to  12  noon,  and  that 
therefore  those  favoring  it  arrived 
after  the  hearing  adjourned.  The  peti- 
tion advocating  No.  147,716,  however, 
submits  copy  of  the  original  call  for  the 
hearing  as  evidence  that  the  hour  orig- 
inally set  was  noon,  while  against  their 
opponents'  claim  that  only  "those  fa- 
voring the  corporate  interests"  were 
heard  they  cite  a  list  of  engineers  not 
connected  with  corporations  or  partner- 
ships who  were  present  at  the  hearings. 

"The  petition  supporting  No.  147  also 
alleges  that  that  bill  was  prepared  "at 
the  instance"  of  the  licensing  board  and 
of  the  Department  of  Education.  This 
apparently  is  correct,  but  the  opposing 
petition  points  out  that  three  of  the  five 
members  of  the  licensing  board  and  the 
representative  of  the  Department  of 
Education  after  hearing  the  discussion 
on  Feb.  21  abandoned  their  support  of 
No.  147  and  joined  in  support  of  No. 
147,716.  The  opposing  petition  suggests 
that  it  is  possible  that  some  of  the  peti- 
tioners favoring  No.  147  may  have 
signed  that  petition  in  the  belief  that 
they  were  endorsing  a  bill  which  con- 
tinued to  have  the  support  of  the  licens- 
ing board  and  the  Department  of  Edu- 
cation. 

The  bodies  of  the  petitions  argue 
the  merits  of  the  case  and  will  be  found 
on  p.  518  of  this  issue. 

Financing  Decatur  Water  Co. 

A  few  hours  after  the  signing  of  the 
contract,  March  7,  between  the  city  of 
Decatur,  111.,  and  a  newly  incorporated 
water  company,  bankers  subscribed 
$500,000  and  citizens  $300,000  to 
finance  the  enterprise.  About  $1,000,000 
is  needed  to  acquire  the  site  of  an 
Impounding  reservoir,  to  clear  the 
flooded  area  and  to  remove  the  roads 
and  bridges.  Thi.^  amount  was  beyond 
the  statutory  debt  limit  of  the  city,  as 
explained  in  Engivceriva  Newn-Rccord, 
Feb.  17,  p.  299.  The  dam  to  form  the 
reservoir  is  now  under  construction, 
with  J.  Albert  Holmes  as  resident  engi- 
neer, representing  Pearae,  Greeley  & 
Hansen,  consulting  engineers. 


Pier  Washout  Wrecks  Bridge 

A  75-ft.  steel  bridge  over  Bald  Eagle 
Creek,  near  Bellefonte,  Pa.,  was 
wrecked  on  March  13  by  failure  of  the 
south  pier  as  the  result  of  a  washout. 
The  bridge  had  been  repaired  only  a 
year  ago. 

Engineer  License  Bills  Progress 

In  Missouri,  Senate  Bill  11  to  license 
architects,  professional  engineers,  and 
land  surveyors  has  passed  the  state 
senate  and  is  now  before  the  house.  In 
New  Jersey,  the  license  bill  is  out  of 
committee  and  ready  for  second  read- 
ing. In  North  Carolina,  the  bill  intro- 
duced in  the  legislature  at  the  instance 
of  the  North  Carolina  Assembly  of  the 
American  Association  of  Engineers  has 
been  passed  by  the  senate  and  house. 

Elevated  Trafficways  Proposed 
for  New  York  City  Vehicles 

In  continuance  of  its  policy  of  dis- 
cussing topics  of  major  engineering  in- 
terest in  the  metropolitan  district  the 
New  York  Section  of  the  American  So- 
ciety of  Civil  Engineers  at  its  meet- 
ing March  16  dealt  with  the  subject 
of  streets  and  parks.  Charles  W. 
Leavitt  opened  the  discussion  with  a 
paper  suggesting  the  relief  of  traffic 
congestion  by  the  construction  of  a 
number  of  north  and  south  trafficways 
to  be  cut  through  existing  blocks  of 
buildings  and  to  be  carried  on  elevated 
.structures,  except  at  Central  Park, 
where  vehicle  tunnels  were  proposed. 

In  the  matter  of  parks  Mr.  Leavitt 
presented  statistics  showing  that  New 
York  City  is  deficient  as  compared  with 
other  municipalities.  For  Greater  New 
York  there  is  only  one  acre  of  park 
per  699  inhabitants  as  compared  with 
the  following  population  per  acre  of 
park  area  for  other  cities:  Minneap- 
olis, 100;  Washington,  124;  Boston,  245; 
St.  Louis,  302,  and  Chicago,  700. 

The  paper  was  dicussed  by  Arnold 
W.  Brunner,  president  of  the  Fine  Arts 
Federation;  Colonel  F.  S.  Greene,  for- 
mer state  commissioner  of  highways; 
Jay  Downer,  of  the  Bronx  Parkway 
Commission;  Amos  Schaeffer,  consult- 
ing engineer.  Borough  of  Manhattan; 
Palmer  Campbell,  Hudson  County,  N. 
J.,  park  commissioner;  Charles  Whit- 
ing Baker,  Palisades  Park  Commission, 
and  George  B.  Ford,  consultant  to  the 
New  York  City  Planning  Commission. 

Mr.  Schaeffer  in  emphasizing  the  need 
for  a  more  intensive  use  of  existing 
streets  before  new  ones  arc  built,  pre- 
sented a  cost  analysis  of  the  project 
outlined  by  Mr.  Leavitt  which  indicated 
a  grand  total  for  the  construction  of 
the  expressways,  grading  and  paving 
the  lower  level  of  the  new  avenues  and 
cost  of  land  between  $1,375,000,000  and 
$1,800,000,000. 

Mr.  Ford  made  a  plea  for  the  co-ordi- 
r.ation  of  city  planning  by  adjacent 
municipalities  and  outlined  the  work 
now  under  way  in  France  whereby  the 
plans  of  individual  cities  are  passed  on 
by  a  departmental  board,  which  in  turn 
reports-  to  a  central  national  planning 
commission. 


Water  Filtration  Recommended 
for  Buffalo,  N.  Y. 

A  mechanical  water  filtration  plant 
for  Buffalo,  N.  Y.,  with  a  rated  capacity 
of  160  m.g.d.  has  been  recommended  by 
George  C.  Andrews,  water  commis- 
sioner, and  George  W.  Puller,  consult- 
ing engineer,  New  York  City,  in  a 
report  sent  to  the  City  Council  on 
March  16.  A.  W.  Kreinheder,  city  com- 
missioner in  charge  of  public  works, 
has  recommended  that  the  City  Council 
authorize  the  Bureau  of  Water  to  pre- 
pare plans  for  the  proposed  filter  plant 
so  that  contracts  may  be  let  by  Febru- 
ary, 1922.  Mr.  Kreinheder  also  recom- 
mends that  land  adjacent  to  the  Ward 
St.  pumping  station  be  reserved  for  a 
filter  plant  of  an  ultimate  capacity  suffi- 
cient to  serve  1,000,000  people.  A 
public  hearing  on  the  proposed  filter 
plant  will  be  held  on  March  29. 

Cost  Estimated 

The  estimated  cost  of  the  proposed 
160-m.g.d.  filter  plant  is  $4,000,000  with- 
out considering  the  development  re- 
quired by  the  Park  Department,  under 
whose  jurisdiction  is  the  land  proposed 
for  the  site  of  the  filters.  The  operat- 
ing expenses  of  the  filter  plant  are 
estimated  of  $120,000  a  year,  but  it  is 
stated  that  with  a  saving  in  pumping 
costs  due  to  the  elimination  of  needless 
waste,  lower  prices  for  fuel  for  pump- 
ing and  with  increased  sales  of  wat?r 
due  to  new  consumers,  it  is  probabi? 
that  by  1925  Buffalo  may  be  able  to 
enjoy  the  benefits  of  water  filtration 
without  any  increase  over  its  present 
water  rates — or,  at  most,  an  increase 
of  not  more  than  5  to  10  per  cent. 
Some  six  months  ago  a  new  rate  sche- 
dule was  adopted  which  it  is  expected 
will  provide  added  income  of  about 
$600,000  a  year— need^J  to  meet  in- 
creased operating  costs  and  to  provide 
a  sinking  fund  for  bond  retirement. 


Spring  Valley  Asks  Rate  Increase 
To  Extend  Water- Works 

A  substantial  increase  in  water  rates 
is  asked  for  by  the  Spring  Valley  Water 
Co.,  San  Francisco,  in  an  application 
now  pending  before  the  Railroad  Com- 
mission of  California.  The  petition 
lists  proposed  improvements  estimated 
to  cost  $15,000,000.  To  secure  a  loan 
for  these  improvements,  the  company 
urges  that  an  increase  in  rates,  which 
will  pay  interest  on  the  '~in,  is  neces- 
sary. 

The  improvements  include  $10,000,000 
for  a  pipe-line  around  the  southern  end 
of  San  Francciso  Bay  to  bring  water 
from  the  Calaveras  Valley  into  the 
city.  This  item  is  oppo.sed  by  the  city 
on  the  ground  that  it  would  W  an  un- 
necessary duplication  of  the  aqueduct 
planned  by  the  municipality  to  deliver 
water  from  the  HeU'h  Helchy  supply. 
In  reply,  the  company  states  that  the 
HetcTi  Hetchy  conduit  crossing  the  bay 
at  Dumbarton  will  reach  the  city  at 
EI.  240,  whcrca.<l  the  Calaveras  line, 
coming  around  the  bay  at  a  higher 
level,  will  deliver  water  at  El.  400. 
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ganization.  Corresponding  members  of 
committees  were  also  recommended. 
Curtailment  of  volume  of  material 
without  sacrifice  of  value  is  much  de- 
sired. Because  of  the  increasing  com- 
plication of  many  questions  he  advo- 
cates more  experimental  work  and  less 
dependence  on  personal  viewpoints.  Mr. 
Safford  made  note  of  the  association 
joining  Engineering  Council  and  the 
inexpediency,  on  account  of  the  financial 
burden  and  objectionable  plan  of  or- 
ganization, of  becoming  a  charter 
member  of  the  Federated  American 
Engineering  Societies.  He  was  of  the 
opinion  that,  if  it  appears  desirable  and 
financially  possible  to  become  a  member 
of  the  latter,  action  should  be  by  refer- 
endum vote.  Of  the  new  problems, 
those  having  to  do  with  economics  are 
the  most  vitil  in  his  opinion  because 
of  the  different  relative  values  arising 
from  the  existing  wage  schedules  and 
working   conditions. 

Finances 

Financially  the  association  has  been 
able  to  maintain  its  work  without  in- 
crease of  dues  or  making  an  inroad  into 
its  reserve  funds,  the  receipts,  $37,- 
631.37,  being  only  $755.18  less  than  the 
disbursements.  Ten  numbers  of  the 
Bulletin  and  the  1920  Proceedings  with 
1.500  pages,  50  per  cent  in  excess  of 
last  year,  have  been  printed.  Publica- 
tion of  the  revised  Manual  has  been 
deferred  to  include  the  important 
changes  of  this  convention.  It  will  then 
contain  in  its  1,000  pages  the  net  re- 
sults of  the  organization  for  22  years. 

The  mem.bership  campaign  initiated 
in  January,  1920,  netted  521  applica- 
tions. The  total  new  enrollment  March 
1  was  195.  A  net  increase  of  313  for 
the  fiscal  year. 

At  the  annual  dinner  Dr.  David  Kin- 
ley,  president,  University  of  Illinois, 
spoke  of  the  common  fields  of  the 
association  and  the  university.  Wil- 
liam Renwick  Riddell,  Justice  of  the 
Supreme  Court  of  Ontario,  gave  a  stirr- 
ing address  on  Canada  and  the  ties 
that  bind  the  English  peoples  together. 
John  F.  Wallace,  first  president  of  the 
association,  in  outlining  the  origin  of 
the  organization,  indicated  that  the 
framers  of  the  constitution  felt  that 
the  preparation  of  scientific  papers 
without  direction  was  a  waste  of  time; 
a  program  of  investigation  must  be 
blocked  out.  Out  of  this  idea  grew  the 
plan  of  standing  committees  covering 
the  whole  range  of  railway  engineer- 
ing work. 

New  Officers 

The  officers  elected  for  the  ensuing 
year  by  the  formal  balloting  are  as 
follows:  President,  L.  A.  Downs;  vice- 
president  and  general  manager,  Cen- 
tral of  Georgip  Ry. ;  vice-president,  E. 
H.  Lee,  vice-president  and  general  man- 
ager, Chicago  &  Western  Indiana  R.R.; 
treasurer,  G.  H.  Bremner,  district  en- 
gineer, Bureau  of  Valuation,  Interstate 
Commerce  Commission;  secretary,  E. 
H.  Fritch;  new  directors,  C.  F.  W.  Felt, 


G.  J.  Ray,  and  Col.  G.  H.  Webb.  J.  L. 
Campbell,  chief  engineer.  El  Paso  & 
Southwestern  System,  is  the  vice- 
president  who's  term  continues.  The 
new  nominating  committee  is  as  fol- 
lows: J.  R.  W.  Ambrose,  R.  H.  Ford, 
E.  A.  Hadley,  J.  V.  Neubert  and  A.  F. 
Robinson. 

New  President  of  American  Rail- 
way Engineering  Association 

Lawrence  A.  Downs,  vice-president 
and  general  manager,  Central  of  Geor- 
gia Ry.,  and  the  newly  elected  presi- 
dent of  the  American  Railway  Engin- 
eering Association  was  born  in  Green- 
castle,  Ind.,  in  1872  and  was  graduated 
from   Purdue   University  in   1894.     He 


LAWRENCE   A.    DOWNS 

entered  railroad  service  in  February, 
1895,  with  the  Vandalia  R.R.  From 
1896  to  1898  he  was  in  the  engineering 
department  of  the  Illinois  Central  R.R. 
and  for  nine  years  following  was  road 
master  on  the  Amboy,  Louisville, 
Louisiana,  Springfield  and  Chicago  divi- 
sions. From  1907  to  December,  1910, 
he  was  assistant  chief  engineer,  main- 
tenance of  way  of  the  Illinois  Central. 
In  December,  1910,  he  became  division 
superintendent  of  the  Iowa  division  and 
later  of  the  Minnesota  and  Kentucky 
divisions  of  the  Illinois  Central.  In 
January,  1915,  he  was  made  general 
superintendent.  Southern  Lines,  and  in 
August,  1916,  general  superintendent 
of  the  Northern  Lines  of  the  Illinois 
Central. 

On  Jan.  1,  1919,  he  became  assistant 
general  manager  of  the  Illinois  Central 
R.R.  and  on  Mar.  1,  1920,  was  ap- 
pointed vice-president  and  general 
manager.  Central  of  Georgia  Ry. 

Favor  Engineering  Department 

After  having  failed  of  passage  at  the 
Feb.  28  session,  the  Humrichouser 
house  bill,  in  the  Indiana  Assembly, 
creating  a  department  of  engineering 
under  the  jurisdiction  of  the  state  con- 
servation commission,  was  passed  by 
a  vote  of  65  to  18  in  the  house  March  3. 


Government  Engineers  Discuss 
Their  Status 

Subjects  discussed  by  the  100  dele- 
gates to  the  convention  of  the  Federal 
department  of  the  American  Associa- 
tion of  Engineers,  Feb.  28,  Mar.  1  and 
2  in  Washington,  D.  C,  included  re- 
classification of  government  employees, 
federal-aid  on  highways,  changes  in 
Federal  department  rules,  retirement, 
the  Interstate  Commerce  and  Civil 
Service  commissions  and  the  merit 
system  of  promotion. 


Indiana  Favors  Interstate  Harbor 

The  project  for  an  interstate  lake 
harbor,  to  be  located  at  a  site  called 
"Illiana"  on  the  Illinois-Indiana  state 
line,  has  been  approved  by  the  Indiana 
legislature.  A  bill  passed  March  4  pro- 
vides for  the  creation  of  an  interstate 
commission  and  appropriates  $25,000 
for  its  work.  A  similar  bill  is  before 
the  Illinois  legislature.  This  project 
has  been  proposed  by  Col.  W.  V.  Judson, 
U.  S.  Engineers,  as  described  in  Engi- 
neering News-Record  of  Jan.  20,  p.  120. 


Report  on  Rincon  Hill  Regrade 
Project  in  San  Francisco 

Final  data  on  the  proposed  regrad- 
ing  of  Rincon  Hill  in  San  Francisco 
have  been  compiled,  an  assessment  dis- 
trict prepared,  and  the  change-of- 
grade  ordinance  approved,  according  to 
the  annual  report  of  the  Bureau  of  En- 
gineering in  that  city,  just  issued.  This 
project  contemplates  the  removal  of 
3,000,000  cu.yd.  of  soft  rock  and  clay 
which  "has  long  been  a  barrier  to 
transportation  between  the  business 
section  of  the  city  and  the  manufac- 
turing and  waterfront  area  south  of 
Market  St."  Rincon  Hill  covers  an 
area  of  85  acres  and  has  a  summit  ele- 
vation of  110  ft.  The  land  is  privately 
owned  and  is  held  in  309  parcels. 
Most  of  the  district  is  practically  waste 
land  due  to  the  excessive  grades,  and 
for  the  most  part  is  occupied  only  by 
scattered  second-class  residences. 

It  is  proposed  to  cut  down  the  hill  so 
that  the  maximum  grades  will  not  ex- 
ceed 3J  per  cent,  and  to  widen  and 
pave  the  streets  traversing  the  area. 
The  best  available  site  for  dumping  the 
material  is  said  to  be  in  the  Islais  Creek 
district,  about  3  or  Zl  miles  from  the 
hill.  The  deepest  cut  to  be  made  would 
be  89  ft.  and  the  total  cost  of  the  work 
is  estimated  at  about  $4,000,000.  At 
present  the  land  on  top  of  the  hill  is 
estimated  as  worth  $1  per  square  foot, 
while  land  around  the  foot  of  the  hill 
is  worth  $4  per  square  foot. 

The  removal  of  the  hill  will,  accord- 
ing to  the  report,  "not  only  provide 
direct  routes  for  transportation,  but 
will  so  rapidly  enhance  property  values 
in  the  district  itself  that  regrading  the 
section  will  prove  no  burden  on  the 
owners  of  the  land  affected  nor  in  the 
proposed  assessment  district."  It  is 
estimated  that  the  contemplated  work 
will  take  about  18  months  after  con- 
struction starts. 
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Federation  Opens  OflBces 
in  Washington 

With  the  opening  of  its  suite  of  offices 
ill  the  National  Savings  and  Trust  Com- 
pany Building,  in  Washington,  the 
Federated  American  Engineering  So- 
cieties will  direct  its  work  in  the  future 
from  the  national  capital.  L.  W.  Wal- 
iace,  executive  secretary  of  the  organ- 
ization, has  been  in  Washington  com- 
pleting the  arrangements  for  the  open- 
ing of  the  national  headquarters.  He 
will  not  be  able,  however,  to  take  up 
his  residence  in  Washington  for  an- 
other month.  In  the  meantime,  the 
offices  will  be  in  charge  of  A.  C.  Oli- 
phant,  assistant  secretary. 

The  principal  effort  being  made  at 
this  time  at  the  offices  of  the  federated 
societies  is  in  connection  with  the  ex- 
tension of  the  employment  service  of 
the  organization.  In  addition  to  hav- 
ing one  central  office,  the  plan  is  to 
have  branch  offices  in  several  of  the 
larger  cities.  A  full  report  on  the  em- 
ployment service  is  to  be  made  when 
the  executive  board  meets  in  Philadel- 
phia on  April  16.  Secretary  Hoover, 
of  the  Department  of  Commerce,  presi- 
dent of  the  federation,  expects  to  at- 
tend the  executive  board  meeting.  At 
this  meeting,  a  comprehensive  report 
also  is  to  be  made  on  the  activities 
looking  to  the  establishment  of  a  de- 
partment of  public  works. 

Copies  of  a  model  bill  for  the  licensing 
of  engineers  are  available  at  the  office 
of  the  executive  secretary.  These  bills 
are  being  sent  out  to  those  interested, 
not  with  the  idea  of  offering  a  recom- 
mendation one  way  or  the  other  in  the 
matter  but  in  the  hope  that  any  state 
legislation  which  may  be  enacted  will 
follow  the  general  lines  of  the  model 
bill,  which  is  the  result  of  extended 
study. 

Plan  More  Effective  Co-ordination 
of  Railroad  Facilities 

A  plan  for  advanced  methods  in  con- 
ducting railroad  transportation  which, 
it  is  stated,  will  produce  far-reaching 
results,  will  insure  annual  savings  of 
millions  of  dollars,  increase  facilities 
and  service,  and  lower  railroad  fares 
and  rates,  was  submitted  March  21  to 
Senator  A.  B.  Cummins,  chairman  of 
the  Senate  Committee  on  Interstate 
Commerce.  These  plans  are  presented 
in  a  printed  statement  issued  by 
S.  Davies  Warfield,  president  of  the 
National  Association  of  Owners  of  Rail- 
road Securities,  accompanied  by  numer- 
ous exhibits.  In  a  .separate  letter  to 
Senator  Cummins  Mr.  Warfield  points 
out  that  unless  intensive  economical 
methods  in  railroad  administrition  are 
adopted  there  is  no  alternative  but  gov- 
ernment operation,  followed  by  govern- 
ment ownership,  although  the  country 
has  given  overwhelming  evidence  of 
being  opposed  to  it.  Representatives  of 
the  association  will  later  appear  before 
the  Senate  committee  to  formally  pre- 
sent the  plan  in  further  detail.  Sen- 
•tor  Cummins  has  announced  his  in- 
tention to  ask  Congress  to  authorize  an 


investigation  into  the  causes  of  the  un- 
satisfactory conditions  of  the  railroads. 
Mr.  Warfield's  statement  takes  the 
position  that  fundamentally  new 
methods  are  obligatory,  that  wage  ad- 
justments must  accompany  and  be  part 
of  the  general  program  of  intensive 
economies,  many  of  which  cannot  be 
made  effective  by  individual  railroad 
systems  handicapped  by  existing  lack 
of  co-ordination,  and  asserts  that  the 
present  voluntary  agencies  are  neces- 
sarily inadequate.  It  deals  with  equip- 
ment, financing,  purchases,  and  opera- 
tions, and  would  require  the  manage- 
ments of  the  railroads  to  put  into  effect 
a  new  organization  of  the  railway 
machine  in  the  United  States  without 
waiting  for  the  consolidations  now 
being  tentatively  worked  out  by  the 
commission. 


Engineering  Sccieties 


New  Jersey  Cities  and  Towns 
Discuss  Water  Shortage 

Water  problems  common  to  Plain- 
field,  Elizabeth  and  twenty  other  New 
Jersey  communities  supplied  by  the 
Elizabethtown,  Plainfield-Union  and 
Middlesex  water  companies  were  dis- 
cussed at  a  conference  held  at  Plain- 
field  March  10.  The  companies  named 
have  announced  that  there  is  danger  of 
a  water  famine  unless  more  water  is 
made  available  and  that  they  are  un- 
able to  finance  needed  enlargements  un- 
less the  cities  and  companies  join  in 
some  means  of  relief.  The  meeting 
voted  to  ascertain  the  desirability  and 
cost  of  a  physical  and  financial  ex- 
amination of  the  properties  of  the 
companies.  All  but  four  of  the  twenty- 
two  municipalities  agreed  to  this  de- 
cision. M.  S.  Ackerman,  member  of 
the  City  Council  and  head  of  the  Water 
Commission  of  Plainfield,  N.  J.,  was 
chairman  of  the  temporary  organiza- 
tion effected  at  the  meeting. 

Standard  Oil  Valuation  Made 

What  is  said  to  be  one  of  the  most 
extensive  valuations  of  industrial 
property  made  has  just  been  completed 
for  the  Standard  Oil  Co.  of  California 
by  Ford,  Bacon  &  Davis,  engineers, 
New  York  City.  The  work,  which  was 
performed  under  the  direction  of  K.  A. 
Harvie,  manager  of  the  western  division 
of  the  valuation  department,  was  com- 
pleted in  eight  months.  The  work  con- 
sisted of  a  minute  examination  of  oil- 
producing  fields,  manufacturing  plants, 
and  all  properties  owned  by  the  Stand- 
ard Oil  Co.  of  California  located  in 
Pacific  Coast  states,  Alaska  and  the 
Hawaiian  Islands.  It  is  understood 
that  the  property  involved  aggregates 
approximately  a  half  billion  dollars  in 
value.  About  200  engineers  were  en- 
gaged in  the  valuation  work. 

New  York  Water-Power  Bill 

Following  the  Governor's  mcssagv 
noted  Tn  these  columns  last  week  there 
has  been  introduced  in  the  New  York 
Legislature  a  bill  creating  a  steto 
water-power  commission  which  would 
control  all  water  power  in  the  state 
under  provisions  somewhat  similar  to 
the  Federal  water-nower  act. 


Calendar 

Annual  Meetings 


AMERICAN  ASSOCIATION  OP  EN- 
GINEERS, Chicago  ;  Seventh  Con- 
vention, Buffalo.  N.  Y..  May  9. 
10  and   11. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York;  Annual 
Convention.   Houston,  Texas,  April 


AMERICAN  SOCIETY  OP  MECHAN- 
ICAL ENGINEERS.  New  York; 
Spring  meeting,  Chicago,  May 
23-26. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. Boston ;  Convention, 
Cleveland,  June  6-10. 


The  Seattle  (Wash.)  Section.  Am. 
Soc.  C.  E.,  at  its  meeting  Feb.  28,  was 
addressed  by  A.  H.  Dimock  on  "The 
Swan  Lake  Impounding  Reservoir." 

The  American  Institute  of  Electrical 
Engineers,  at  its  Board  of  Directors 
meeting  held  in  New  York,  March  11 
heard  the  report  of  the  Committee  of 
Tellers  of  its  canvass  of  the  nomination 
ballots  cast  for  candidates  for  the  In- 
stitute offices  becoming  vacant  July 
31,  1921.  William  McClellan  of  Phil- 
adelphia, Pa.  was  nominated  for  presi- 
dent. 


Personal  Notes 


Norman  S.  Sprague,  city 
engineer,  Pittsburgh,  Pa.,  has  been 
dismissed  by  Mayor  Babcock.  The  re- 
moval is  generally  believed  to  be  part 
of  a  political  situation  that  is  likely  to 
involve  the  resignation  of  ::jveral  other 
city  officials. 

E.  G.  Hartford,  assistant  engi- 
neer, has  been  appointed  office  engineer 
Boston  &  Albany  R.R.,  with  headquar- 
ters at  South  Station,  Boston. 

WiNTHROp  E.  Nightingale 
has  been  elected  assistant  professor  of 
civil  engineering  Northeastern  College 
and  will  assume  the  position  of  acting 
director  of  engineering  practice  on 
April  9. 

Joseph  Mendelssohn, 
civil  engineer  and  architect,  formerly 
designer  of  theatrical  buildings  for  G. 
W.  Lamb,  theatrical  architect,  has  joined 
the  staff  of  George  and  Edward  Blum, 
architects.  New  York,  as  structural  en- 
gineer. 

R.  S.  Moore  of  Brooklyn,  N.  Y., 
has  been  appointed  an  assistant  engi- 
neer on  the  Hudson  River  vehicular 
tunnel  project  in  New  York. 

Eugene  T.  Cranch  has  been  ap- 
pointed city  -sanitiiry  engineer  of  Peters- 
burg, Va. 
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Craig  P.  Hazelet  has  been  ap- 
pointed instructor  in  structural  engi- 
neering in  the  College  of  Engineering, 
University  of  Illinois. 

Herbert  J.  Gilkey  has  been 
appointed  research  assistant  in  theoret- 
ical and  applied  mechanics.  College  of 
Engineering,  University  of  Illinois.  He 
has  had  wide  experience  in  surveying 
and  mapping  with  the  state  engineer  of 
Oregon  and  with  the  U.  S.  Geological 
Survey  in  Oregon  and  California.  He 
was  in  charge  of  the  map  and  drafting 
department  of  the  American  Relief  Ad- 
ministration under  Herbert  Hoover  at 
Paris  headquarters  from  February  to 
August,  1919.  Since  1919  he  has  been 
structural  engineer  for  the  Lord  Engi- 
neering Co.,  Chicago. 

Charles  W.  Erisman  has  re- 
signed from  the  Pennsylvania  State 
Highway  Department  and  has  opened 
engineering  offices  in  Lancaster,  Pa., 
to  engage  in  highway  consultation  and 
engineering,  roads,  streets,  bridges, 
contractor's  reports  and  estimates,  farm 
and  land  surveys  and  drafting. 

William  SNAiTHhas  resigned 
as  chief  draftsman  of  the  Riordon  Co., 
Ltd.,  Mattawa,  Ont.,  to  accept  a  posi- 
tion on  the  technical  staff  of  the  Forest 
Products  Engineering  Corp.,  Chicago, 
111. 

J.  A.  G  0  R  R,  formerly  division  engi- 
neer, Shreveport  division,  Louisiana 
lines  of  the  Southern  Pacific,  has  been 
appointed  division  engineer  of  the 
Lafayette  division,  Lafayette,  La. 

Francis  W.  Blackford,  civil 
and  mining  engineer,  will  sail  for  Bo- 
livia, South  America,  April  2  to  locate 
a  railway  line  and  to  do  other  engi- 
neering work. 

Theron  M.  Ripley  has  been 
reinstated  as  division  engineer,  New 
York  State  Highway  Department,  by 
Herbert  S.  Sisson,  highway  commis- 
sioner, and  will  have  charge  of  the 
division  office  at  Hornell,  N.  Y. 

PerryFilkin,  formerly  division 
engineer,  New  York  State  Highway  De- 
partment at  Hornell,  N.  Y.,  has  been 
transferred  to  the  Buffalo  division. 

Squire  E.  Fitch,  who  has  been 
serving  as  division  engineer  in  the  Buf- 
falo division  office,  New  York  State 
Highway  Department  since  the  death  of 
C,  J.  McDonough  in  December,  will  re- 
turn to  his  former  position  as  superin- 
tendent of  maintenance  in  the  western 
half  of  the  state. 

L.  R.  Shellenberger,  struc- 
tural engineer,  until  recently  connected 
with  Dwight  P.  Robinson  &  Co.,  New 
York,  in  the  structural  department,  has 
opened  offices  in  New  York  City  as  a 
consulting  engineer.  Special  attention 
will  be  given  steel  frame  buildings, 
reinforced  concrete  and  foundations. 

Charles  A  n  d  r  o  s,  for  the  past 
twelve  years  senior  assistant  in  the 
N^w  York  State  Highway  Department, 
has    taken    a    position    in    the    United 


States    Patent    Office    at    Washington, 
D.  C. 

H.  H.  Chapman,  formerly  assist- 
ant engineer  of  tests,  has  been  ap- 
pointed engineer  of  tests  of  the  Atchi- 
son, Topeka  &  Santa  Fe  Ry.,  with  head- 
quarters at  Topeka,  Kan. 

George  P.  McLaren,  formerly 
engineer  of  the  Ontario  district,  Can- 
adian National  Rys.,  has  been  appointed- 
engineer  maintenance  of  way,  Eastern 
Lines. 

R.  L.  Pearson,  formerly  division 
engineer.  New  London  and  New  Haven 
divisions,  New  York,  New  Haven  & 
Hartford  R.R.,  has  been  appointed 
maintenance  engineer.  Lines  West. 

E.  R.  Lewis,  formerly  editor  of  the 
"Maintenance  of  Way  Cyclopedia,"  has 
been  appointed  office  engineer  of  the 
Michigan  Central  with  headquarters  at 
Detroit,  Mich. 


Obituary 


Captain  David  W.  Payne, 
U.  S.  A.,  retired,  died  March  5  in  Brook- 
lyn. He  was  born  in  Corning,  N.  Y., 
in  1843  and  was  graduated  from  the 
U.  S.  Military  Academy  at  West  Point 
in  1865,  when  he  entered  the  Corps  of 
Engineers.  While  in  the  army  he  de- 
signed and  built  the  first  dredge  boat 
used  on  the  Mississippi.  At  the  close 
of  the  Civil  War  he  cleared  the  wrecks 
of  the  Confederate  ships  at  the  mouth 
of  the  Mississippi.  In  1869  he  resigned 
from  the  army  to  engage  in  foundry 
and  machine  shop  work  with  his  father, 
founder  of  the  firm  of  B.  W.  Payne  & 
Sons,  manufacturers  of  steam  engines 
and  boilers,  at  Corning  and  Elmira, 
N.  Y.  He  was  the  inventor  of  a  number 
of  improvements  in  steam  engines,  in- 
cluding the  Payne  automatic  governor 
and  the  shaft-governed  Corliss  engine. 
He  was  engaged  in  a  number  of  ex- 
periments in  the  development  of  machin- 
ery for  making  beet  sugar,  and  during 
the  early  80's  developed  ice  machines, 
Wood's  hydraulic  riveters  and  presses, 
Tabor  moulding  machines,  and  the  first 
Diesel  engines  built  in  this  country,  also 
armour  piercing  and  cast  iron  projec- 
tiles for  the  navy.  He  was  the  editor 
of  Steam  and  the  author  of  Payne's 
"Handbook  on  Foundry  Practice." 

Francois  Hennebique,  the 
celebrated  French  reinforced-concrete 
engineer,  died  in  Paris  on  March  7, 
1921,  at  the  age  of  79  years.  M.  Hen- 
nebique was  one  of  the  earliest  engi- 
neers in  any  country  to  apply  reinforce- 
ment to  concrete  and  developed  the  sys- 
tem which  bore  his  name  and  which  has 
had  the  widest  use  in  Europe. 

Ernst  J.  Lederle,  chemist  and 
twice  commissioner  of  health,  New  York 
City,  died  March  7.  He  was  born  on 
Staten  Island,  N.  Y.,  in  1865,  and  was 
graduated  from  the  School  of  Mines, 
Columbia     University,     in     1886,    from 


which  institution  he  received  the  degrees 
of  Ph.D.  1895  and  D.Sc.  1904.  After 
serving  in  the  Department  of  Health, 
New  York  City,  first  as  assistant  chem- 
ist and  then  as  chemist.  Dr.  Lederle 
was  named  commissioner  of  health  by 
Mayor  Low  and  served  from  1902  to 
1904.  He  then  established  the  Lederle 
Laboratories,  New  York  City.  Subse- 
quently he  became  consulting  sanitary 
engineer  of  the  Board  of  Water  Supply, 
New  York  City,  and  a  member  of  the 
New  York  State  Water  Supply  Com- 
mission. These  positions,  with  their 
salaries  of  $10,000  and  $5,000  a  year,  he 
gave  up  to  become  health  commissioner 
of  New  York  City  again,  at  $7,500  a 
year,  under  Mayor  Gaynor. 

Albert  H.  Wolf,  consulting  en- 
gineei',  Chicago,  died  March  13  in  At- 
lantic City  at  the  age  of  66.  He  started 
his  engineering  career  with  the  Chi- 
cago, Rock  Island  &  Pacific  Ry.,  which 
he  left  in  1875  to  enter  the  U.  S.  Light- 
house Bureau,  where  he  designed  sev- 
eral lighthouses  on  the  Atlantic  Coast. 
In  1881,  after  four  years'  study  at  the 
Universities  of  Berlin  and  Strasboui'g, 
he  practiced  as  consulting  engineer  in 
Montana  and  in  Philadelphia,  associated 
in  the  latter  place  with  J.  H.  Linville. 
In  1884  he  opened  in  Chicago  an  office 
as  consulting  and  contracting  engineer. 
He  was  one  of  the  pioneers  in  the  devel- 
opment of  skeleton-constructed  high 
office  buildings  and  is  said  to  have  been 
the  first  to  use  built-up  columns 
instead  of  round  cast-iron  columns.  Mr. 
Wolf  was  a  member  of  the  Western 
Society  of  Engineers. 


Business  Notes 


Kemper-McLaughlin  Co.  is 
the  name  of  a  firm  recently  organized 
by  Joseph  Kemper,  city  engineer  of 
Utica,  N.  Y.,  for  four  years,  and  A.  J. 
McLaughlin  to  engage  in  construction 
work. 

H.  S.  Greene,  director  of  the  Bar- 
ber-Greene Co.,  Aurora,  111.,  since  its 
organization,  has  been  elected  vice- 
president  in  charge  of  sales  of  the 
above  company. 

Howard  H.  Marsh,  for  nearly 
eight  years  manager  of  publications  ii 
the  Simmons-Boardman  Publishing  Co., 
New  York,  at  Cleveland,  Ohio,  has  re- 
signed to  become  president  of  the  Vic- 
tory Equipment  Co.,  New  Orleans,  La., 
specializing  in  construction  and  indus- 
trial machinery. 

N.  B.  Payne  &  C  c.  New  York, 
dealers  in  electric  cranes  and  hoists, 
have  extended  their  lines  of  material 
handling  machinfery  to  include  the 
portable  conveyors  of  the  A.  C.  Warner 
Co.,  Philadelphia,  Chicago  automatic 
coal  elevators  and  McKinney-Harring- 
ton  package  pilers  and  car  loaders.  Ed- 
mund Otto  is  now  associated  with  N.  B. 
Payne  &  Co. 
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Highway  Bids  of  New  York  and  Ohio,  Received 
March  18,  Analyzed 

Ohio  Bids  Show  Concrete  Lower  Than  Bituminous  Types 

103  Contractors  Bid  on  21  New  York  Projects 


The  large  number  of  contractors 
bidding  in  New  York,  the  comparison  of 
concrete  with  other  types  in  Ohio,  and 
the  receipt  of  bids  so  far  under  the  en- 
gineers' estimates  in  both  states  are 
features    noted    in   an   analysis    of   the 

TABLE  I— ANALYSIS  OF  NKW  YORK 
HIGHWAY  BIDS 
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bids  received    by   these    two    states    on 
March  18. 

In  Table  I  is  given  the  comparison 
of  the  bidder's  price  with  that  of  the 
engineer's  estimate  on  New  York  proj- 
ects. The  low-bid  average  is  around 
95  per  cent  of  the  estimate,  although 
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two  projects  there  were  fourteen  bid- 
ders, on  three  others  nine  each,  on  one 
seven.  The  rest  of  the  projects — except 
two  on  which  no  bids  were  received — 
drew  from  one  to  six  bids  each.  On  two 
projects  the  high  bid  was  18  per  cent 
in  excess  of  the  low  bid  and  the  low 
bid  85  per  cent  of  the  engineer's  esti- 
mate. The  smaller  jobs  seem  to  be  the 
more  popular.  The  New  York  bids  are 
for  the  construction  of  approximately 
90  miles  of  highways  of  varying  types. 
The  Ohio  bids  showed  an  average 
of  $38,000  per  mile  for  concrete,  as 
against  $48,000  for  all  types  of  brick, 
and  $51,000  for  bituminous  concrete. 
Sheet  asphalt  proved  the  least  expensive 
in  the  bids,  two  projects  of  that  type 
averaging  $30,000  per  mile.  These  costs 
include  grading,  drainage  structures 
and  pavement.  The  average  of  seven 
types  included  in  the  bidding  are  as 
follows:  Sheet  asphalt,  $30,000  per 
mile;  bituminous  macadam,  $33,000; 
concrete,  including  reinforced  and  plain, 
$38,000;  brick,  including  monolithic, 
brick  on  rolled  base,  vitrified  brick  and 
brick  on  waterbound  macadam  base, 
$48,000;  bituminous  concrete,  $51,000; 
bitulithic,  875,000,  and  bitoslag,  $75,500. 


Detroit  to  Vote  on  Municipal 
Cement  Plant 

At  a  recent  session  of  the  city 
council  of  Detroit,  action  was  taken 
to  submit  to  the  people  at  the  April 
election  a  charter  amendment  author- 
izing the  establishment  by  the  city  of 
a  plant  for  the  manufacture  of  cement, 
vitrified  crock  and  sewer  brick.  The 
proposed  amendment  would  also  au- 
thorize the  city  to  acquire  sand  and 
gravel  pits. 


in  a  few  instances  the  per  cent  drops 
considerably  below  90.  The  competition 
in  bidding  is  seen  by  the  fact  that  on 


Increase  in  Homebuilding 
Indicated 

Indications  of  a  steady  increase  dur- 
ing the  spring  in  residential  building 
are  contained  in  this  week's  Construc- 
tion News.  There  are  a  number  of 
apartments  listed  among  the  proposals, 
and  in  contracts  let  the  number  of 
apartments  is  steadily  increasing.  In 
New  York  City  alone  contracts  have 
been  let  during  the  past  week  for  the 
construction  of  eight  apartment  houses 
for  a  total  of  more  than  $1,250,000. 

Increases  in  the  value  of  miscellane- 
ous building  is  seen  in  the  fact  that 
during  the  first  three  weeks  of  March 
contracts  let  were  three  times  the  value 
of  the  contracts  let  during  the  fir.'it 
three  weeks  in  February.  Most  of  the 
buildings  in  this  class  are  educational, 
bank  and  office,  and  theater  buildings. 
Forty-seven  miscellaneous  building  con- 
tracts let  during  the  past  week  called 
for  a  ti>Ul  expenditure  of  17,352.221. 


Building  Situation  as  Viewed  by 
Federal  Reserve  Banks 

In  analyzing  the  reports  of  its  mem- 
ber banks  on  building  conditions  during 
February,  the  Federal  Reserve  Board 
says: 

"Building  operations  throughout  the 
United  States  have  declined  during  the 
past  month.  The  reduction  in  the  vol- 
ume of  construction  is  not,  however,  as 
great  as  the  figures  may  indicate,  due 
to  the  considerable  fall  in  the  prices  of 
building  materials  this  year  from  the 
abnormally  high  levels  a  year  ago." 

Reports  from  nine  of  the  twelve 
districts  are  contained  in  the  following 
paragraphs: 

District  No.  2  (New  York) — Contracts 
awarded  during  January  for  residential 
building  in  New  York  State  and  Northern 
New  Jersey  were  greater  in  value  by  about 
90  per  cent  than  in  Dece:nber.  This  rep- 
resents about  40  per  cent  of  the  aggregate, 
as  compared  to  25.8   per  cent   in  December, 

District  No.  3  (Philadelphia) — Thirteen 
large  cities  report  January  building  permits 
valued  at  $1,917,548  as  compared  to 
$2,018,690  in  December,  and  $4,939,784  in 
January.  1920,  Decline  in  building  activity 
paralleled  in  the  lumber  and  brick  manu- 
facturing trades. 

District  No.  5  (Richmond"  -Valuation  of 
January  permits  decreased  '5,4  per  cent  as 
compared  with  January.  1920.  Reported 
that  there  appears  to  be  developing  a  strong 
movement  toward  home  construction,  and 
various  plans  for  bringing  this  highly- 
desired  result  are  being  put  forward. 

District  No.  6  (Atlanta)  —Appears  to  be 
considerable  increase  in  valuation  of  per- 
mits issued  in  some  of  smaller  towns. 
Practically  all  the  larger  cities  show  de- 
creases. Total  valuation  much  lower  than 
a  year  ago. 

District  No,  S  (St,  Louis)  -Value  of  per- 
mits issued  in  the  four  chief  cities  during 
January.  1921.  $1.488.804 — increase  over  De- 
cember of  $915,471.  Considerably  under 
the  January,   1920.  valuation  of   $2,391,903. 

District  No.  9  (Minneapolis) — Number 
and  value  of  permits  issued  decreased  sub- 
stantially as  compared  to  both  December 
and  January.   1920. 

District  No,  10  (Kansas  City)— Ksti- 
mated  value  of  January  permits  48.2  per 
cent  less  than  for  January.  1920. 

District  No  11  (Dallas) — Llecretise  of 
58.1  per  cent  in  value  of  permits  issued  in 
January,   1921.  over   Januarv,    1920, 

District  No.  12  (San  Kruniiscof — Janu- 
ary. 1921.  pi-rmiU!  .«how  a  44,2  per  rent  de- 
crease in  value  compared  to  January.  1920, 
and  a  10.3  per  cent  decrease  in  number. 

The  report  concludes  with  the  state- 
ment that  "Lumber  and  other  building 
materials,  which  were  not  affected  by 
price  readju.'^tment  as  early  as  many 
other  commodities,  declined  consider- 
ably in  January  but,  in  the  case  of 
lumber  at  least,  were  relatively  stable 
during  the  first  weeks  of  February.  In 
fact  from  southern  districts  reports  are 
made  that  there  is  considerable  buying 
demand,  although  not  enough  to  cause 
an  increase  in  prices." 


Illinoi.s  Road  Bids 

Analysis  of  the  bids  submitted  Feb. 
18  on  highway  work  p!  nned  by  the 
State  of  Illinois  shows  a  low-bid  per- 
mile  average  of  single  .sections  to  be 
$32.23.1.25.  and  of  combination  bids, 
$33,215.40.  Add  to  these  figures  the 
cost  of  cement — about  $7,500  per  mile 
— furnishcfl  by  the  state  and  the 
total  low  bid  average  is  slightly  under 
$40,000  per  mile.  Engineering  NewK- 
Rrcord  erroneously  reported  this  aver- 
age cost  as  near  $50,000  per  mile,  in 
the  issue  of  March  10,  p.  448. 
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Boston  Builders  Break  With 
Union  Employees 

The  latest  developments  in  the 
dispute  between  employers  and  employ- 
ees in  the  building  industry  in  Boston 
are  a  definite  break  between  the  two 
factions,  a  partial  resumption  of  con- 
struction, and  the  possibility  of  a  settle- 
ment by  the  State  Arbitration  Board. 
Many  attempts  have  been  made  to  end 
the  strike,  which  began  Jan.  20,  but  all 
have  proved  unavailing.  The  strike 
was  a  protest  against  the  offer  of  the 
employers  of  a  base  rate  of  90  cents 
per  hour  for  the  1921  schedule.  Em- 
ployees demanded  a  higher  rate,  whicli 
the  builders  were  not  willing  to  give. 
Employers  asserted  that  they  were  will- 
ing to  make  agreements  with  the  unions 
any  time  before  March  10  on  a  90-cents- 
per-hour  basis,  which  the  unions  have 
steadfastly  refused  to  accept. 

On  March  11  several  building  jobs 
which  had  been  struck  and  had  been 
idle  since  Jan.  20  began  again  with  non- 
union labor  and  with  what  union  labor 
wished  to  work  at  the  90-cent  rate. 
Officers  of  tne  Building  Trades  Council 
of  Boston  assert  that  the  Boston  build- 
ers are  taking  advantage  of  the  situa- 
tion in  trying  to  force  a  reduction  in 
the  wage  scale. 

The  employers  agreed  to  accept 
Mayor  Peters'  plan,  whereby  those 
trades  receiving  $1  an  hour  under  the 
1920  schedule  were  to  continue  in  that 
wage  until  May  1,  after  which  a  re- 
duction of  10  per  cent  would  be  effected. 
This  the  unions  also  rejected.  Arbi- 
tration of  the  question  is  now  talked  of, 
but  it  is  understoood  that  the  contrac- 
tors will  not  arbiti-ate  upon  a  90-cent 
basis,  but  upon  an  80-cent  basis. 


Harrisburg  Building  Mechanics 
Ask  Wage  Increase 

According  to  recent  information  from 
the  Harrisburg,  Pa.,  Building  Contrac- 
tors and  Employers'  Association,  the 
union  plasterers  have  asked  for  an  in- 
crease from  871  cents  to  $1.15  an  hour. 
It  is  also  understood  that  the  painters 
will  ask  for  an  increase  of  30  cents  an 
hour,  making  their  hourly  wage  $1.  The 
new  wage  scale  of  the  plumbers  calls 
for  an  increase  from  80  cents  to  $1  an 
hour,  say  press  reports. 


Jurisdictional   Awards  to  Be 
Published  by  Board 

According  to  a  resolution  passed  by 
the  National  Board  for  Jurisdictional 
Awards  in  the  Building  Industi-y  on 
March  12,  the  decisions,  rules  and 
other  records  of  the  board  will  here- 
after be  published  in  an  official  pam- 
phlet edition,  besides  being  made  knovim 
through  genera]  publication  channels. 
This  decision  follows  solicitation  by  un- 
authorized parties  for  contributions, 
advertisements  and  subscriptions  to  de- 
fray the  expenses  of  the  publication  of 
the  board's  decisions. 


Building  Officials'  Conference 
in  Cleveland 

The  seventh  annual  meeting  of  the 
Building  Ofr.cials'  Conference  is  to  be 
held  in  Cleveland,  Ohio,  Apr.  27-29. 
The  headquarters  will  be  at  the  Hotel 
Statler.  The  meeting  is  being  ar- 
ranged by  F.  W.  Lumis,  secretary- 
treasurer,  Springfield,  Mass.  Considera- 
tion will  be  given  to  a  number  of  sub- 
jects of  interest  to  building  inspectors 
and  superintendents,  and  several  ex- 
cursions will  be  made  to  various  build- 
ing material  plants  in  the  vicinity  of 
Cleveland. 


with  coal  and  ash  handling  equipment, 
a  new  river  intake,  and  preliminary 
settling  basins;  additional  distributing 
mains.  Plans  for  the  filter  plant  and 
clear  water  basin  are  now  being  pre- 
pared and  it  is  expected  that  work  will 
be  started  immediately. 


Youngstown  Builders  Plan  20 
Per  Cent  Wage  Cut 

It  is  reported  that  the  Youngstown 
Building  Trades  Employers  Association, 
Youngstown,  Ohio,  is  planning  to  sub- 
mit to  the  trade  unions  a  schedule  call- 
ing for  a  20  per  cent  wage  reduction 
in  the  new  agreements  which  become 
effective  May  1.  Approximately  5,000 
workmen  are  involved.  It  is  understood 
that  journeymen  will  oppose  the  pro- 
posed reduction. 


Union  Carpenters  Cut  Own  Wages 

Union  carpenters  of  Birmingham, 
Ala.,  have  voluntarily  cut  their  wages 
14  per  cent,  the  reduction  becoming 
effective  March  15.  The  announcement 
of  the  reduction  was  made  by  the  sec- 
retary of  the  carpenters'  district  coun- 
cil. The  reduction  was  made  in  the 
hope  that  it  might  stimulate  home  build- 
ing, and  followed  a  reduction  of  11 
per  cent  in  the  wages  of  union  brick- 
layers. 

To  License  Builders  in  New  Jersey 

A  bill  introduced  in  the  New  Jersey 
legislature  by  Assemblyman  Eldridge, 
of  Union  County,  proposes  to  ci-eate  a 
state  board  for  licensing  master  build- 
ers in  the  various  trades  followed  in 
the  state.  The  board  is  to  be  named 
by  the  governor  and  to  consist  of  an 
architect,  a  civil  or  mechanical  en- 
gineer, a  master  builder  and  two  jour- 
neymen,  to   serve   without   pay. 


Atlanta  Votes  for  Water-Works 
and  Other  Improvements 

At  an  election  held  on  March  8  the 
voters  of  Atlanta,  Ga.,  approved  a  total 
bond  isssue  of  $8,850,000  for  use  as 
follows:  Schools,  $4,000,000;  water- 
works, $2,850,000;  sewers  and  sewage 
disposal,  $1,250,000;  bridge  and  viaduct, 
$750,000.  We  are  informed  by  P.  H. 
Norcross,  consulting  engineer  Atlanta 
Water  Department,  that  besides  the 
bonds  voted  on  March  8  for  water- 
works improvements,  there  is  available 
$450,000  unexpended  appropriation, 
making  a  total  of  $3,250,000.  The  pro- 
posed water-works  improvements  in- 
clude: A  21-m.g.d.  addition  to  the  filter 
plant;  a  10,000,000-gal.  clear  water 
basin;  a  force  main  48  in.  in  diameter 
and  21,000,000  ft.  long  from  the  river 
station  to  the  filter  plant;  additional 
pumps    at   the    river    station,    together 


Contract  to  Rebuild  Corpus 
Christi  Causeway  Let 

A  treated-timber-pile  causeway  is 
to  replace  the  concrete  causeway  at 
Corpus  Christi,  Texas,  which  was  de- 
stroyed by  a  hurricane  in  September, 
1919.  An  article  describing  the  storm 
and  its  effects  is  contained  in  Engin- 
eering  News-Record,  Nov.  13-20,  1919, 
p.  848.  The  contract  for  the  construc- 
tion of  the  causeway  has  just  been 
let  by  the  county  engineer  of  Nueces 
County  to  Austin  Bi-others  Co.,  of 
Dallas,  Texas,  the  contract  price  being 
in  excess  of  $300,000. 


Ask  to  Resume  Work  on  Hudson 
Bay  Railway  This  Year 

On  March  16  a  resolution  asking  the 
government  to  resume  work  on  the  Hud- 
son Bay  Railway  was  introduced  in  the 
Canadian  House  of  Commons  by  J.  A. 
Campbell  of  Nelson,  Man.  Hon.  J.  D. 
Reid,  Minister  of  Railways,  stated  em- 
phatically that  no  further  work  would 
be  done  on  the  road  this  year,  the  only 
reason  being  financial  stringency,  which 
rendered  it  necessary  to  postpone  con- 
struction work  until  conditions  were 
more  favorable. 


Brick  Makers  and  Government 
Bureaus  To  Study  Brick 

Negotiations  are  in  progress  looking 
to  a  co-operative  agreement  between 
four  associations  of  brick  manufactur- 
ers and  the  U.  S.  Bureau  of  Mines  and 
the  U.  S.  Bureau  of  Standards.  The 
plan  is  to  make  a  comprehensive  study 
of  certain  of  the  fundamental  problems 
in  ceramics  which  are  confronting  the 
manufacturers  of  brick.  A  substantial 
sum  is  to  be  made  available  for  that 
purpose.  The  associations  which  are 
parties  to  the  negotiations  follow:  The 
Face  Brick  Manufacturers  Association; 
The  American  Common  Bi-ick  Manu- 
facturers Association;  The  National 
Paving  Brick  Manufacturers  Associa- 
tion; The  Hollow  Building  Tile  Manu- 
facturers Association. 


San  Francisco  Contractors  Fined 
— Three  More  Indictments 

Of  the  five  San  Francisco  contractors 
who  were  indicted  by  the  Grand  Jury 
last  fall  on-  the  charge  of  illegally  com- 
bining to  add  12  per  cent  to  bids  on 
grading  jobs,  four  entered  a  plea  of 
guilty  and  were  sentenced  to  pay  a  fine 
of  $1,200  each.  '  The  case  of  the  fifth 
contractor,  William  Scott,  who  entered 
a  plea  of  not  guilty,  has  not  yet  come 
to  trial.  Grand  jury  indictments  were 
returned  on  March  10  against  three 
more  contractors,  Peter  Montague,  Gor- 
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don  S.  Chamberlin  and  Arthur  Gran- 
field,  charging  violation  of  the  Cart- 
wright  anti-trust  act,  as  did  the  original 
five  indictments.  Reference  to  the  orig- 
inal indictment  appeared  in  Engineer- 
ing Netvs-Record  Sept.  23,  1920,  p.  626 
and  Oct.  7,  1920,  p.  722. 

Plumbers  Get  Jail  Sentences 

Thirty-one  of  the  thirty-eight  indi- 
viduals and  firms,  master  plumbers, 
indicted  as  a  result  of  disclosures  made 
by  the  Lockwood  committee  in  its  in- 
vestigation of  building  conditions  in 
New  York  City,  were  sentenced  March 
22,  six  men  receiving  30-day  sentences 
and  two,  ten-day  sentences.  Fifteen 
firms  were  fined  a  total  of  $30,000.  The 
defendants  had  pleaded  guilty  to  the 
indictment  charging  them  with  violation 
of  the  State  anti-trust  law,  through  the 
operation  of  a  "code  of  practice"  de- 
signed to  eliminate  competition. 

Pacific  Northwest  Contractors 
Hold  Joint  Session 

At  the  joint  convention  of  the  Asso- 
ciated General  Contractors  of  the  Pa- 
cific Northwest,  and  the  Northwest 
Master  Builders'  Association,  in  Spo- 
kane, March  3-5,  action  was  taken  dis- 
solving the  Northwest  Ma.ster  Builders 
Association,  the  withdrawal  from  it  of 
Spokane  and  Portland  builders,  and 
changing  the  name  to  Washington  State 
Contractors'  Association.  The  new  as- 
sociation will  include  builders  of  the 
state,  outside  of  Spokane.  Spokane 
and  Portland  builders  will  join  the 
ranks  of  the  general  contractors.  The 
General  Contractors  took  action  to 
change  the  name  of  its  organization  to 
the  Association  General  Contractors  of 
America,  Pacific  Northwest  Chapter, 
and  elected  the  following  officers:  Matt 
M.  Dougall,  Portland,  president;  I.  N. 
Day,  Portland,  secretary-treasurer;  S. 
C.  Morin,  Spokane,  Frank  J.  Walsh, 
Tacoma,  and  R.  E.  Miller,  Seattle,  vice- 
presidents. 

David  Thacker,  Yakima  was  elected 
president  of  the  Washington  State 
Contractors'  Association. 


Number  Unemployed  Decreases 

According  to  reports  made  from  data 
collected  by  the  United  States  Employ- 
ment Service,  there  was  a  decrease  of 
1  per  cent  in  industrial  idleness  during 
the  month  of  February.  The  report  is 
based  upon  information  received  from 
1,433  firms  in  sixty-five  principal  indus- 
trial centers.  The  report  shows  that 
for  the  last  day  of  January  there  were 
1,643,253  workers  employed  as  against 
1,626,958  on  Feb.  28.  Agents  of  or- 
ganized labor  assert  that  the  actual 
idleness  is  not  indicated  by  these  fig- 
ure 9. 

Returns  show  that  the  greatest  in- 
crease in  unemployment  in  February 
was  in  the  iron  and  steel  industry, 
which  reported  an  aggregate  decrease 
in  labor  employed  of  7.3  per  cent.  The 
decrease  in  employment  in  railroad  labor 
shops  was  6.6  per  cent.  A  total  de- 
crease of  M.HOr,  employees  was  reported 


in  the  following  industries:  Iron,  steel 
and  other  products,  railroad  repair 
shops,  chemicals  and  allied  products, 
liquor  and  beverages,  miscellaneous, 
food  and  kindred  products,  stone,  clay 
and  glass  products,  paper  and  printing, 
and  tobacco  manufacture.  Industries 
reporting  increases  in  employment 
during  February  wei-e  vehicles  and  land 
transportation,  textiles  and  other  prod- 
ucts, leather  and  finished  products,  lum- 
ber and  its  manufacture,  metal  and 
metal  products  other  than  iron  and 
steel.  The  total  in  these  six  classes 
was  40.601.  The  resumption  of  work 
in  Detroit  automobile  factories  placed 
20,417  men  in  work  in  February  who 
presumably  were  without  work  in  Jan- 
uary. 

Thirty-six  cities  reported  a  decrease 
in  the  number  of  employed  of  60,235, 
while  twenty-nine  cities  reported  a  total 
inci-ease  of  43,904. 


Explosion -Wrecks  Chicago 
Elevator 

The  working  house  of  the  Chicago  & 
Northwestern  Ry.  grain  elevator  at 
122d  St.  and  the  Calumet  River,  Chi- 
cago, was  wrecked  by  a  dust  explosion 
March  19,  with  the  loss  of  four  lives 
and  a  great  quantity  of  grain.  The 
building  had  a  machinery  room  of  struc- 
tural steel  cased  in  concrete,  supporting 
a  group  of  cylindrical  concrete  bins, 
these  being  surmounted  by  a  cupola 
about  93  ft.  high  having  structural  steel 
framing  with  light  curtain  walls  of  rein- 
forced concrete  built  up  by  the  cement- 
gun,  as  described  in  Engineering  News- 
Record.  Apr'  25,  1918,  p.  819.  The 
total  height  was  about  215  ft.  and  the 
bins  had  a  capacity  of  931,000  bushels. 
The  storage  bins  in  the  rear  of  the 
building  have  a  capacity  of  10,000,000 
bushel  .s. 

It  is  reported  that  a  slight  explosion 
occurred  first,  which  is  a  characteristic 
of  dust  explosions.  This  seems  to  have 
been  in  the  driers  and  to  have  been 
followed  by  the  main  explosion  which 
swept  through  the  structure.  The  ele- 
vator was  built  in  1918. 


American  Architects  BeRin  on 
Louvain  Reconstruction 

Whitney  Warren,  of  the  firm  of  archi- 
tects of  Warren  &  Wetmore,  New  York 
City,  has  gone  to  Belgium  to  begin 
plans  for  the  reconstruction  of  the 
Louvain  Library,  destroyed  by  the  Ger- 
mans in  1914.  He  was  accompanied  to 
Belgium  by  two  other  American  archi- 
tects. After  preliminary  plans  have 
been  made  the  architects  will  return  to 
this  country  to  finish  them.  It  is  ex- 
pected that  the  cornerstone  of  the  li- 
brary will  be  laid  some  time  in  July  of 
this  year. 

Combined  Water-Lcvel  Recorder 
and  Flow  Meter 

A  combined  water-level  recorder  and 
flow  meter  hag  been  perfected  by  John 
L.  Stevens,  consulting  engineer,  Port- 
land, Ore,,  and  id  now  being  made  and 

%r,\t\    hv     I,.Mlpr,lrl    Vni-lp.')    *     To  ,     Port- 


land, Ore.  The  recorder  (see  view)  is 
a  complete  water-level  recorder  in 
itself,  designed  for  small  conduits,  weiis 
or  other  devices  where  the  range  of 
heads  does  not  exceed  2  ft.  The  flow 
meter  is  a  separate  integrating  attach- 
ment that  may  be  put  on  at  any  time. 
The  combined  instrument  is  covered  by 
patent  1,356,322. 

The  purpose  of  the  flow  meter  is  tc 
save  the  labor  of  computing  the  vol- 
ume of  flow  from  the  record  of  water 
levels.  It  may  be  set  to  record  the 
total  volume  of  water  passing  the  in- 
strument in  acre-feet,  gallons  or  any 
other  unit  desired.  It  is  operated  by 
an  adjustable  spiral  cam  that  may  be 
set  for  any  weir,  headgate,  canal,  flume 
or  ditch  that  is  rated,  or  for  any  de- 
vice or  condition  where  the  height  of 
water  is  an  index  of  the  flow. 

A  pen  carriage  is  moved  up  and 
down  by  a  float  resting  on  the  water. 
The  pen  marks  a  line  on  the  record 
paper  fastened  around  a  drum  that  is 
turned  by  an  eight-day  clock  inside  the 
drum.     The  combination  of  these  two 


W  ATKR-I.EVEL    KECOKDER    AND 
FLOW  METER 

motions  makes  a  record  of  the  rise  and 
fall  of  water.  The  record  of  heights 
may  be  made  either  to  actual  size  or 
to  one-half  actual  size  by  a  simple  ad- 
justment of  the  line  to  the  float. 

The  flow  meter  operates  somewhat 
on  the  principle  of  a  planimeter.  A 
friction  wheel  resting  on  toji  of  the 
drum  is  turned  by  it.  The  angle  this 
wheel  makes  with  the  direction  of 
motion  of  the  drum  is  made  to  vary 
adjustably  with  the  height  of  water. 
A  suitable  gear  train  causes  hands  to 
■  indicate  on  a  graduated  dial  the  num- 
ber of  revolutions  made  by  tliis  fric- 
tion wheel.  By  a  simple  adjustment  of 
a  spiral  cam  and  the  use  of  an  integral 
multiplier  the  revolutions  thus  indicated 
are  readily  converted  into  acre-feet, 
gallons,  cubic  meters  or  any  other  unit 
of  volume  flowing  in  any  rated  con- 
duit or  passing  any  weir,  headgate  or 
other  measuring  device. 

A  rherk  is  always  had  on  the  record 
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of  the  flow  meter  through  the  simul- 
taneous records  of  water  levels.  Thus 
the  convenience  of  the  water  meter  is 
secured  with  the  additional  advantage 
of  being  able  to  check  the  results  and 
determine  rates  of  flow  if  desired. 


New  Type  of  Trenching  Machine 

A  new  type  of  trenching  machine, 
with  full  multipedal  traction  has  been 
placed  on  the  market  by  the  Austin  Ma- 
chinery Corporation.  It  is  designed 
to  turn  practically  within  its  own 
radius,  has  full  caterpillar  traction  and 
is  a  "one-man"  machine. 

The  full  multipedal  traction  steers 
through  heavy  friction  clutches — one  on 
each  side — its  action  in  this  respect 
being  similar  to  the  military  tank.     It 


is  of  sufficiently  light  weight  to  handle 
trenches  for  house  connections,  sewers, 
etc.  The  machine  will  cross  sidewalks, 
climb  over  a  curb,  cross  bridges,  and 
travel  over  all  types  of  pavement. 

A  screw  hoist  raises  and  lowers  the 
digging  arm  automatically,  and  the  end- 
less chain  and  buckets  are  of  standard 
type.  The  screw  hoist  also  acts  as  a 
lever  to  force  the  buckets  to  dig,  by 
crowding  the  bucket  line  against  the 
face  of  the  ditch  or  cut. 

A  cleaning  device  takes  care  of  the 
sticky  dirt,  and  scrapes  out  each  bucket 
as  it  passes  a  point  at  the  head  of  the 
excavator  boom,  directly  over  the  con- 
veyor belt.  This  can  be  adjusted  to 
deliver  the  excavated  material  to  either 
side  of  the  machine. 


The  gasoline  engine  is  of  four- 
cylinder  four-cycle  type,  cooled  by  an 
enclosed  radiator.  Some  of  the  details 
which  are  of  interest  to  sewer,  water, 
gas,  electric  and  oil  pipe  line  contrac- 
tors and  corporations  are  as  follows: 

The  digging  width  with  18-in.  buckets, 
will  run  from  20  in.  to  2&1  in.,  and  with 
24-in.  buckets,  from  261  in.  to  29  in. 
The  standard  boom  will  dig  up  to  6  ft. 
in  depth,  although  the  machine  may, 
with  extensive  equipment,  dig  8  ft. 
deep. 

The  conveyor  belt  is  reversible,  so 
that  it  can  deliver  dirt  on  either  side. 
An  important  feature  of  the  working 
performances  is  its  interchangeability 
for  digging  trenches  with  vertical  banks 
or  small  ditches  with  sloping  sides. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published  weekly  lor  the 
purpa-e  pf  giving   current  price-^  on  the  principal 


Steel  Products:  New  York 

Structural  shapes,  100  lb ?3  .  58 

Structural  rivets,  100  lb 5  08 

Reinforcing  bars,  j  in.  and  larger, 

1001b 3  00 

Steel  pipe,  black,  2i  to  6  in.  lap, 

discount 39% 

Cast  iron  pipe,  6  in.  and  over,  100 

ton 63  30 

Concreting  Material: 

Cement  without  bags,  bbl 3   10 

Gravel,  f  in.,  cu.yd 2  SO 

Sand,  cu.yd 1 .  25 

Crushed  stone,  f  in.,  cu.yd 2.15 

Lime,  finished,  hydrated,  ton.     .    21.00 
Lime,  common,  lump,  2001b.  bbl.    3.30 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and 

under,  M.ft 48.00 

Common  brick,  delivered,  1,000.   21.70 
Hollow    building   tile,   4x12x12, 

block Not  used 

Hollow  partition  tile,  4x12x12, 

block  . 2444 

Linseed  oil,  raw,  5 bbl. lots,  gal. .  73 

Common  labor,  union,  hour 75@.  80 

Common  labor,  non  union,  hour 

Explanation  of  Prices — Prices  are  to  contractors 
in  carload  lots  unless  other  quantities  are  9peci6ed. 
New  York  quotations  are  at  warehouse,  except 
cement  and  brick,  which  are  delivered,  and  tile,  which 
are  "on  trucks."  Sand,  gravel  and  crushed  stone  are 
quoted  alongside  dock.  Chicago  quotes  hydrated 
lime  in  50-Ib.  paper  bags.  Minneapolis  quotes  on  fir 
instead  of  pine.    Brick  is  $  1 8  delivered,  $  1 6  on  cars. 


the  less  important  materials. 
only  the  chief  cities  are  quoted. 
The  first  issue  of   each   month 


Atlanta 

34.25 


Dallas 

33.75 
7.05 


Chicago 

33.58 
5.08 


Moreover. 
complete 
Minne- 
apolis 

33,86 
5   SO 


quotations  for  all  construction  materials  and  for  the 
important  cities.  The  last  complete  list  will  be  found 
in  the  issue  of  March  3. 


Denver 

35  90 
6  90 


San 

Francisco 

34,70 

7  05 


Seattle   Montreal 
35  00     35  00 

6  25       8  50 


3.75  3.85  3  48  3  88^     4  37| 

45.65-5%  40@45%       t    ii%   46.9-5%      29@33' 

64.00  66.20  (,4.10        67.80     70  00 


3  60  4.50      4.25 

,       36|@42f%   40%        5% 
87  65  75  00     80.00 


3  00 

2.85 

2.17 

2  60 

3   10 

3.09 

3.10 

4,28 

2.621 

1   75 

2.75 

2.00 

2  SO 

2.50 

1.50 

1,50 

1.521 

1,75 

2.75 

75 

1   10 

1.65 

1.50 

1.50 

2.50 

3.20 

2.75 

2.25 

3.50 

2.50 

3.50 

2.10 

18.00 

25,00 

20.00 

29,00 

32.00 

25.40 

27.00 

32.00 

2.00 

2.50 

1  65 

2  00 

3  20 

2.2S 

3.25 

16  00 

35  00 

45  00 

53  00 

41.00 

47  00 

27.00 

35.00 

120  00 

12.00 

25  00 

15  00 

18  00 

16  00 

18.00 

19.00 

18.00 

0.14 

0  21 

12 

06 

11 

12^ 

.13 

.25 

.15 

.19^ 

108 

11 

m 

11 

.74 

.88 

.82 

78 

97 

.79 

.79 

.98 

.35 

.60@1 

.00 

1  00 

50 

.50®  63 J       8U 

.75 

.25 

,  40@ 

60 

50 

SO 

37^ 

(g 

50     .50®  55 

.50 

.30®. 40 

Gravel,  sand  and  crushed  stone  quoted  at  pit.  Com- 
mon labor  not  organized.  Denver  quotes  cement  "on 
trackt":  gravel  and  sand  at  pit,  stone  on  cars,  lime, 
brick  and  lumber  on  job.  Tile  price  is  at  warehouse. 
Linseed  oil,  delivered.  Atlanta  quotes  sand,  stone 
and  gravel  per  ton  instead  of  per  cu.yd.  Dallas 
quotes  Ume  by  the  180-lb.  bbl.  San  Francisco 
quotes  on  Heath  tile,  S  i  x  8  x  1 1  i .    Prices  are  all  f  .o.b. 


warehouses,  except  C.  I.  pipe,  which  is  mill  price. 
plus  freight  to  railway  depot  at  any  terminal.  Lum- 
ber prices  are  delivered  "at  ship  tackle  in  San  Fran- 
cisco ex  mill."  Montreal  quotes  sand,  stone  and 
gravel  per  ton,  and  lump  Ume  by  the  ton.  No 
organized  common  labor  in  Montreal. 


The  principal  price  changes  are  in 
lumber  and  linseed  oil.  Pine  is  highest 
in  Montreal,  $120  per  M  ft.  b.m.,  against 
$35  in  Atlanta,  but  the  Canadian  city 
looks  for  an  early  decrease.  Atlanta 
is  down  from  $37.50  to  $35,  while  Chi- 
cago reports  that  the  decrease  of  $2  is 
only  a  minor  fluctuation  and  does  not 
represent  the  state  of  the  lumber  market 
as  a  whole.  Prices  are  down  $1  in  Minne- 
apolis and  San  Francisco.  Linseed  oil 
dropped  as  follows:  15c.  per  gal.  in 
Montreal,  4c.  in  Minneapolis,  3c.  in  Chi- 
cago and  Atlanta,  Ic.  in  Dallas. 

In  Seattle,  sand  and  gravel  sells  for 
$1.50  per  cu.yd.,  loaded  on  trucks  or 
railway  cars.     According  to  the  Pioneer 


Changes  Since  Last  Week 

Sand  and  Gravel  Co.,  the  price  at  pits 
12  to  40  miles  from  Seattle  is  75c.  per 
cu.yd.  on  scows,  while  at  a  pit  40  miles 
from  the  city  the  price  is  50c.  In  New 
York  price  of  gravel  was  lowered  50c., 
March  23,  making  the  present  price 
$2.50,  as  against  $3  since  June,  1920. 

Steel  prices  changed  only  in  Mon- 
treal, San  Francisco  and  Dallas.  Struc- 
tural rivets  can  now  be  bought  for  $7.05 
in  Dallas,  against  a  former  price  of 
$8.50.  Reinforcing  bars  are  available 
at  $3.60  in  San  Francisco,  drop  of  15c., 
while  the  decline  in  Montreal  is  25c. 
Steel  beams  are  down  75c.  in  Montreal; 
rivets,  25c.  Cast  iron  pipe  in  Montreal 
is  now  $80  per  ton,  instead  of  $90. 


The  "liquidation"  of  labor  continues. 
In  Chicago  continued  unemployment 
has  forced  unskilled  common  labor 
down  to  50c,  per  hour,  whereas  recently 
rate  was  60@65c,  Montreal  reports: 
"Labor  plentiful,  work  scarce,"  In 
Colorado  97  Cheyenne  building  crafts 
are  striking  against  a  dollar  a  day 
decrease.  Denver  contractors  and 
unions  have  practically  reached  agree- 
ment on  a  dollar  reduction.  Following 
this  settlement  in  Denver  the  lumber 
interests  are  pushing  a  campaign  to 
show  that  now  i.s  the  time  to  build.  The 
National  Association  of  Builders'  Ex- 
changes forcasts  a  general  wage 
reduction. 
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Freight  by  Container 

AGAR  specially  desired  for  truck-body-freight-con- 
tainers,  used  in  store-door  delivei-j'  service,  has 
been  put  in  operation  by  tlie  New  York  Central  lines 
between  Chicago  and  Cleveland,  as  noted  elsewhere  in 
this  issue.  Previously  these  columns  have  urged  a  full 
trial  of  the  motor  truck  in  railroad  temiinal  service  and 
have  pointed  to  line  haul  of  container-bodies  as  one  of 
the  possible  extensions  of  such  a  system  of  operation 
as  is  now  employed  at  Cincinnati  for  the  interchange 
of  less-than-carload  freight  between  railroad  main  and 
sub-stations.  The  published  tariff  for  the  new  store- 
door  delivery  service  states  that  it  is  for  the  purpose 
of  trial.  While  team-track  cranes  ah-eady  existing  will 
be  used  for  transfer  of  containers  between  car  and 
truck,  expansion  of  the  service  may  dictate  some  revi- 
sion of  less-than-carload  terminal  layout  and  the  use 
of  specialized  handling  equipment.  Here  there  will 
probably  be  large  opportunity  for  skillful  adaptation  of 
existing  facilities  to  an  improved  system  of  operation. 

Keeping  a  Big  Job  Going 

EVEN  in  flush  times,  million  and  a  quarter-yard 
concrete  jobs  are  not  commonplace.  The  size, 
therefore,  adds  all  the  more  interest  to  the  description 
in  this  issue  of  the  construction  organization  and  pro- 
cedure in  building  the  Wilson  Dam  (formerly  known 
as  Muscle  Shoals  Dam)  in  Northern  Alabama.  In  such 
a  project  the  big  problem  is  to  assure  the  uninterrupted 
flow  of  materials,  and  to  show  how  that  was  provided 
for  on  the  job  in  question  is  the  principal  purpose  of 
the  article  on  page  537.  It  warrants  the  careful 
reading  of  both  engineers  and  contractors. 

Fate  of  Wilson  Dam  Project 

LESS  than  two  weeks  after  the  article  on  the  Wilson 
J  Dam  appears,  work  on  the  huge  project  will  come 
to  a  standstill.  After  spending  $17,000,000  on  the  pro- 
ject, the  government,  speaking  through  Congres.s,  has 
decided  to  let  the  job  lapse.  What  will  be  done  with 
it  cannot  be  foretold  with  certainty.  When  the  last 
administration  went  out  of  office  there  was  no  plan. 
Now  some  light  appears.  The  new  Secretary  of  War, 
Mr.  Weeks,  states  that  if  a  lessee  can  be  found  to  oper- 
ate the  plant  on  terms  that  will  give  the  government  a 
reasonable  return  on  the  investment,  he  will  recommend 
to  Congress  the  appropriation  of  sufficient  funds,  ap- 
proximately $30,000,000,  to  fini.sh  the  plant.  Chief  op- 
position to  further  appropriation  in  the  la-st  Congre.'^s 
seemed  to  be  due  to  an  unwillingness  to  have  the  gov- 
ernment operate  the  plant — presumably  in  connection 
\  with  the  nitrate  plant  built  at  Mu.sde  Shoals  as  a  war 
measure.  Certainly  the  investment  already  made  should 
not  be  allowed  to  remain  idle  if,  on  completion,  the 
plant  can  be  operated  on  a'  soiind  economic  ba,'<is.  If 
it  can  be,  and  the  government  is  willing  to  make  a 


contract  that  will  fairly  safeguard  the  conti'actor,  there 
will  undoubtedly  be  tenders  for  the  operation  of  the 
plant.  Moreover,  even  if  the  return  that  can  be  secured 
is  not  what  one  would  expect  from  a  privately  financed 
venture  it  is  obvious  that  it  might  be  cheaper  for  the 
public  to  incur  a  minor  loss  rather  than  lose  the  entire 
interest  on  the  $17,000,000  already  spent  and  fail  at 
the  same  time  to  get  any  income  toward  amortization. 
The  negotiations  which  will  likely  ensue  as  a  result  of 
Secretai-y  Weeks'  statement  will  make  interesting 
reading. 

Wage  Deflation 

LAST  week's  acceptance  by  the  packing-house  em- 
^ployees  of  wage  cuts  of  8  cents  an  hour  for  time 
workers  and  12i  per  cent  for  piece  workers  is  sig- 
nificant of  labor's  appreciation  that  wages  must  come 
down.  The  agreement  covers  plants  widely  scattered 
and,  while  it  does  not  effect  arrangements  that  harve 
the  national  character  of  the  railroad  wage  agreements, 
it  comes  nearer  having  a  national  import  than  any  but 
the  railroad  labor  situation.  The  proposals  made  by 
the  packers  were  not  acceded  to  in  full.  The  basic 
8-hour  day  is  retained  and  all  agreements  made  by 
Judge  Alschuler  acting  as  "administrator"  or  arbitrator 
will  remain  in  effect  until  Sept.  15  of  this  year  when 
they  will  terminate.  Another  indication  of  labor's  ap- 
preciation that  the  wage  trend  must  be  downward  was 
the  decision  of  the  marine  workers  at  New  York  to 
accept  a  reduction  which  would  wipe  out  the  advances 
made  to  them  by  the  Railroad  Labor  Board  last  year. 
The  reductions  here  referred  to  are,  of  course,  an  es- 
sential part  of  the  industrial  deflation  process  and  their 
special  significance  lies  in  the  fact  that  they  have  been 
effected  by  arbitration  and  without  strikes. 

Disparities  in  Highway  Bids 

DURING  the  past  few  weeks  bids  have  been  received 
for  the  construction  of  hundreds  of  miles  of  high- 
way in  four  of  the  large  road  building  states,  New  York, 
Penn.s.vlvania,  Ohio  and  Illinois.  While  the  types  to  be 
constructed  in  these  four  states  have  not  been  identical 
there  has  been  enough  of  a  general  .similarity  to  indi- 
cate a  wide  disparity  in  the  bids.  Ohio  and  New  York 
have  secured  fair  prices  and  have  put  many  miles  under 
contract.  Peculiarly,  in  these  two  states  no  contract  is 
awarded  which  is  in  excess  of  the  engineer's  estimate.' 
Illinois'  prices  do  not  seem  to  be  excessive,  while  Penn- 
s.vlvania  felt  justified  in  rejecting  most  of  the  bids 
because  they  did  not  reflect  the  downward  price  trend. 
But  why,  for  instance,  should  a  contractor's  bid  for 
almost  identical  work  V)e  much  higher  in  Pennsylvania 
than  in  New  York?  Is  there  justification  for  wide 
difTcrence  in  per-milc  costs  for  like  types?  Is  that 
difference  accountable  by  the  physical  character  of  the 
territorj'   through   which   the   road   is   to  pass?      Are 
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the  specifications  and  the  spirit  of  enforcement  held  to 
be  a  greater  risk  in  the  one  state  than  in  the  other? 
To  those  questions  we  have  tried  to  get  answers,  but 
without  satisfactory  results.  It  would  help  highway 
engineers  and  contractors  greatly  if  the  facts  could  be 
impartially  set  down. 

Getting  Together  on  Highway  Policy 

WHILE  Congress  recently  was  considering  highway 
legislation  we  urged  editorially  that  all  who  are 
interested  in  the  continuance  of  federal  appropriations 
for  highway  work  should  get  together  send  go  to  Con- 
gress endorsing  a  single  plan.  The  soundness  of  that 
advice  has  been  borne  out  by  what  actually  happened 
in  Washington  during  the  closing  days  of  the  session, 
as  recited  in  the  news  section  of  Engineering  Neivs- 
Record  week  before  last.  A  highway  measure  appro- 
priating $100,000,000  passed  in  the  House  but  failed 
to  come  to  vote  in  the  Senate,  due  to  the  opposition  of 
Senator  Townsend,  who  insists,  in  the  face  of  an  over- 
whelming sentiment  for  the  "federal-aid  policy,  upon 
pushing  the  "national  highway"  plan.  The  determina- 
tion to  push  the  national  plan  in  Congress  was  born  at 
a  time  when  it  seemed  impossible  to  secure  extensive 
federal-aid  appropriations.  Since  the  vigorous  propa- 
ganda for  the  national  method  began  there  have  been 
liberal  appropriations  under  the  federal-aid  plan,  while 
repeated  Congresses  have  given  evidence  that  the  coun- 
try, at  least  so  far  as  it  speaks  through  its  represenr 
tatives,  is  committed  to  the  policy  of  building  roads 
with  the  joint  use  of  federal  and  state  funds.  That 
being  established,  it  behooves  the  advocates  of  the  na- 
tional plan  not  to  allow  their  efforts  to  defeat  federal 
highway  appropriations  entirely.  That  is  just  what 
they  did  in  the  last  session.  They  defeated  the  appro- 
priation, moreover,  not  on  its  merits  but  through  par- 
liamentary tactics.  What  direction  our  highway  ex- 
penditures may  take  at  a  later  stage  of  highway  develop- 
ment need  not  be  discussed  now.  For  the  present  the 
country  is  committed  to  the  federal-aid  plan  and  it 
would  be  v/ell  if  all  advocates  of  highway  expenditures 
would  get  together  and  agree  upon  that  form  of  use 
for  federal  highway  funds. 


Results  of  Highway  Research 

THE  extremely  rapid  expansion  of  highway  trans- 
portation during  the  last  year  or  two  has  empha- 
sized the  acute  need  for  research  work  of  a  type  never 
before  demanded.  It  requires  only  a  brief  study  of 
the  nation's  motor  vehicle  statistics  to  indicate  that 
today's  problems  cannot  be  solved  by  yesterday's  for- 
mulas. 

Road  failures  during  the  past  twenty  years  can  be 
classified  into  three  main  groups:  The  first  of  these, 
covering  the  period  of  the  waterbound  macadam  road 
and  the  horse-drawn  vehicle  with  steel  tires,  is  made  up 
of  failures  due  prinpipally  to  abrasion;  roads  actually 
wore  out  under  traffic.  In  the  second  group  the  type  of 
failure  is  completely  changed  by  the  swiftly  moving 
rubber-tired  automobile  which  drew  the  binder  out  of 
the  road  surface,  resulting  in  a  loosening  of  the  stone, 
rapid  ravelling  and  a  dust  nuisance.  This  condition 
led  to  types  of  construction  in  which  bituminous 
binders  were  employed.  In  the  third  group  great 
weight  transmitted  by  solid  rubber  tires,  with  accom- 
panying impact  forces  depending,  among  a  variety  of 


other  factors,  upon  kind  and  condition  of  tires,  speed, 
height  of  obstruction  or  drop  encountered  on  the  road 
surface,  and  the  amount  of  sprung  and  unsprung 
weight,  play  a  prominent  part.  This  type  of  road  fail- 
ure, as  contrasted  with  the  first  two,  is  essentially  of  a 
structural  nature  and  is  far  more  serious  than  its 
predecessors  inasmuch  as  it  involves  not  merely  the 
surface  but  the  whole  depth  of  the  pavement  and,  in 
many  cases,  the  foundation  as  well. 

This  structural  conception  of  highway  design,  while 
comparatively  new,  is  now  widely  accepted.  With  it 
came  the  realization  of  the  utter  lack  of  information 
regarding  such  subjects  as  the  impact  of  motor  trucks 
and  the  resistance  of  various  types  of  road  to  it,  the 
supporting  values  of  various  kinds  of  subgrade  mate- 
rials, subgrade  drainage  and  the  distribution  of  pres- 
sures through  road  surfaces  of  various  types  to  the 
subgrade. 

For  some  time  past  the  U.  S.  Bureau  of  Public  Roads 
has  been  conducting  investigations  in  each  of  these 
specialized  fields,  and  the  first  comprehensive  report  on 
the  work  is  summarized  in  an  article  on  p.  553  of  this 
issue,  dealing  with  the  measurement  of  motor-truck 
impact.  Descriptions  of  the  method  were  made  public 
a  year  or  more  ago.  While  the  report  is  a  preliminary 
statement  of  results  and  presents  no  final  conclusions, 
it  is  a  document  of  far-reaching  importance.  The 
pioneering  work  with  which  it  deals  has  been  in  prog- 
ress for  two  years  and  has  involved  a  wide  variety  of 
tests  with  different  types  of  trucks,  loadings,  tires,  both 
pneumatic  and  solid,  speeds,  and  heights  of  obstruction 
or  drop.  Nothing  approaching  in  scope  and  complete- 
ness the  present  data  on  impact  has  ever  been  secured. 
In  fact,  study  of  vehicle  impact  might  be  called  original 
with  the  bureau.  The  report  is  the  first  step  in  a  quan- 
titative determination  of  the  effect  of  motor  transport 
on  highways. 

It  should  be  clearly  understood  that  the  present  data 
deal  with  only  one  phase  of  the  general  problem — the 
amount  of  impact  force.  Supplementary  information 
on  the  other  closely  related  subjects,  enumerated  above, 
will  be  forthcoming  later.  With  such  basic  data  in 
hand,  co-ordination  and  interpretation  of  results  will 
open  the  way  to  the  establishment  of  sound  methods  of 
highway  design  and  construction,  and  sound  policies 
regarding  vehicle  regulation,  thereby  insuring,  to  a 
degree  novv  unknown,  the  economical  expenditure  of  the 
vast  sums  which  will  be  devoted  to  roadbuilding  work 
and  the  protection  of  highways  from  unreasonable  use 
by  overloaded  trucks. 

The  report  carefully  avoids  any  statements  which 
could  be  constructed  as  definite  conclusions,  but  it  does 
give  a  summary  of  what  it  terms  the  "indications"  of 
the  tests  in  so  far  as  they  have  progressed.  Impact 
depends  to  a  great  degree  upon  tires — not  only  their 
type  but  also  their  condition.  Even  though  very  wide, 
solid-rubber  tires  which  are  worn  or  thin  produce  ex- 
tremely high  impact  forces,  while  the  effect  of  pneu- 
matic tires  in  reducing  impact  is  marked.  In  extreme 
cases  impact  as  high  as  7  times  the  static  load  on  one 
rear  wheel  was  recorded  with  a  solid  tired  truck, 
although  the  average  value  was  about  4  times  the  static 
load.  For  pneumatic  tires,  on  the  other  hand,  the  aver- 
age impact  value  is  not  more  than  li  times,  and,  in 
extreme  cases,  not  more  than  13  times  the  wheel  load. 
A  decidedly  important  indication  of  the  tests  is  that, 
under     certain     conditions,     light-weight,     high-speed 


March  31,  1921 


ENGINEERING     NEWS-RECORD 


535 


trucks  produce  as  high  impact  forces  as  heavy,  slow- 
moving  vehicles. 

Containing  data  which  may  ultimately  cause  radical 
changes  in  highway  design  or  in  motor-vehicle  construc- 
tion and  equipment,  the  report  is  an  indication  of  the 
returns  that  may  be  expected  from  the  expenditure  of 
money  for  highway  research. 


I 


Construction  Responsibilities 

WHO  pays  the  losses  involved  in  a  mismanaged 
piece  of  public  works  construction?  About  half 
a  million  dollars,  at  the  least  count,  was  lost — not  merely 
diverted  but  totally  destroyed — in  the  Cleveland  clear- 
water  basin  enterprise,  recently  brought  to  a  close  by 
an  important  court  decision  summarized  on  page  549 
of  this  issue.  Who  pays  for  this  loss?  For  the  present, 
no  doubt,  the  money  comes  out  of  the  Cleveland  tax- 
payers' pockets.  But,  where  the  plain  fact  is  that 
engineers  were  responsible  by  making  a  notorious  mess 
of  the  entire  basin  work,  will  the  loss  not  ultimately  fall 
on  the  engineering  profession,  in  the  discredit  and  loss 
of  prestige  that  the  case  inevitably  entrains? 

All  the  responsibility  for  the  failure  and  its  attendant 
evil  history,  we  regret  to  say,  rests  on  the  shoulders 
of  engineers  without  a  shred  of  e.xcuse  in  storm,  fire  or 
other  act  of  God,  in  accidental  error  of  calculation,  or 
in  fault  chargeable  to  someone  else.  Not  only  this,  but 
blame  rests  on  them,  in  conjunction  with  city  politicians 
and  lawyers,  for  attempting  to  make  the  contractor  pay 
the  piper  and  in  addition  deprive  him  of  a  considerable 
sum  of  money  rightfully  due  him  for  work  done.  All 
this  is  known,  more  or  less  definitely,  to  the  citizens. 
Not  only  from  the  decision  but  from  facts  learned  long 
before  the  decision  was  rendered,  the  people  know  that 
the  basin  construction  was  incompetently  and  negli- 
gently planned,  and  that  all  subsequent  troubles  had 
origin  in  this  fact.  They  also  know  of  the  preposterous 
attempt  to  divert  the  responsibility  for  the  outcome 
under  cover  of  the  fact  that  the  contractor  did  a  large 
amount  of  very  bad  work.  Is  it  to  be  expected  that  they 
can  retain  high  regard  for  a  profession  that  lends 
itself  to  such  proceedings?  Refuge  will  try  to  be  found 
in  the  contention  that  the  engineers  were  honest  and 
that,  at  least  in  urging  or  abetting  the  suit,  their  judg- 
ment was  in  error;  but  granting  such  contentions,  they 
do  not  weigh  heavily  in  the  face  of  the  facts  disclosed. 

In  checkmating  the  attempt  to  hold  the  contractor 
accountable  for  the  engineers'  faults,  and  at  the  same 
time  condemning  him  to  full  payment  for  his  own  bad 
work,  the  court  decision  gives  powerful  support  to 
sound  practice  in  public  works.  Primarily,  this  inures 
to  the  interest  of  the  public,  but  it  will  also  benefit  con- 
tractors and  engineers.  Should  it  accomplish  nothing 
else  than  to  eliminate  or  make  less  probable  such  boot- 
less contentions  a-s  tho.se  on  which  the  Clearwater  basin 
case  was  built  up,  it  will  be  of  lasting  value. 

Contractors  will  find  in  the  illuminating  analyses  and 
findings  of  the  master  and  court  renewed  assurance 
that  when  they  do  public  work  they  may  count  on  ample 
protection  of  their  rights  and  need  not  fear  ruin  .so 
long  as  they  themselves  do  not  fail  of  performance. 
Perhaps  no  essentially  new  points  of  law  are  brought 
out,  yet  some  old  points  are  presented  in  distinctly  new 
light.  This  is  done  both  In  the  finding?*  of  the  master, 
by  which  he  brushes  aside  many  of  the  cobwebs  wi»h 
which  the  technical   facts  of  the  case  had   been   sur- 


rounded and  in  the  court's  application  of  tha  principles 
of  law  to  a  number  of  matters  vital  to  the  contractor: 
the  validity  of  a  contract  in  the  face  of  ambiguous 
clauses  concerning  available  funds,  the  right  to  recog- 
nition of  completed  performance,  the  right  to  prompt 
acceptance,  the  binding  character  of  liquidated-damages 
agreements,  and  the  obligation  to  pay  for  repairing 
faulty  work.  Going  behind  the  decision  to  the  facts  of 
the  case,  the  contractor  will  also  find  it  in.structive  to 
note  that  his  own  responsibility  in  connection  %vith  a 
public  works  contract  is  a  very  real  one,  and  that  if  he 
allows  the  dictates  of  hurry  or  the  negligence  of  em- 
ployees to  jeopardize  the  quality  of  his  work  he  may 
land  in  bankruptcy.  There  is  no  apology  and  no  relief 
for  bad  work. 

And,  much  more  forcibly,  there  is  no  apology  or  re- 
lief for  bad  engineering.  The  clearwater  basin  was  a 
total  failure  because,  in  the  first  instance,  the  prelimi- 
nary exploration  and  the  fundamental  planning  were 
inadequate.  Indeed,  the  whole  niter  plant  of  which  it 
is  a  part  was  affected  most  seriously  by  the  same  cause, 
and  its  history  of  reconstruction  and  restoration  at- 
tempts is  not  yet  ended.  But  this  was  only  an  initial 
error.  On  top  of  the  routine  adoption  of  a  conven- 
tional design  of  structure,  incapable  of  resisting  set- 
tlement such  as  was  to  be  expected  in  the  soil  at  the 
site  chosen,  there  came  inadequate  inspection  and  lack 
of  that  team  work  between  contractor  and  engineer  in 
the  field  which  assures  safe  control  and  direction  of  the 
undertaking. 

Minor  though  the  last  mentioned  point  may  seem,  it 
is  perhaps  the  most  significant  of  all.  Thorough  engi- 
neering in  the  field  would  have  exposed  the  earlier  mis- 
takes and  under  favorable  circumstances  would  have 
made  their  correction  possible.  Whoever  follows  the 
case  through  attentively,  indeed,  will  be  impressed  with 
the  fact  that  the  missing  co-ordination  of  owner  and 
contractor  was  perhaps  the  most  serious  single  fault  of 
the  whole  enterprise.  Explorations  are  more  or  less 
perfect,  generally  less;  and  designs  are  often  nothing 
more  than  paper  guesses;  but  the  engineering  that  is 
done  in  the  course  of  the  actual  construction  is  the 
finally  determinative  work,  and  will  make  or  mar  the 
result.  The  obligation  upon  the  engineer  to  inspect  the 
work  and  therewith  to  direct  and  control  the  construc- 
tion enterprise  is  compelling  and  inescapable. 

Reducing  the  whole  to  its  elements.  It  may  be  said 
that  the  case  restates  the  truth  that  conscientious  engi- 
neering and  fair  dealing  with  the  contractor  are  indis- 
pensable to  sound  results  in  construction.  In  respect 
to  conscience  and  care  as  well  as  in  respect  to  fairness, 
a  responsibility  rests  on  the  engineer  that  he  cannot 
evade. 

In  a  case  with  .so  many  sobering  r.nd  anxious  features 
for  the  engineering  profession.  It  is  a  satisfaction  to 
see  also  an  illustration  of  what  the  engineer  can  do  in 
furtherance  of  sound  public  relations,  even  far  outside 
his  narrow  field.  An  engineer,  acting  as  special  master, 
played  a  determining  part  in  straightening  out  the 
tangle  of  technical  facts  in  which  the  case  had  become 
involved,  thereby  leading  up  to  a  con.structlve  court 
decision.  Robert  HofTmanirs  contribution  to  the 
analysis  of  the  dispute  is  a  significant  and  gratifying 
feature  of  the  case.  It  demonstrates  that  under  the 
right  circumstances  the  engineer  can  help  as  much  in 
the  .sound  handling  of  law  as.  we  hope,  the  lawyer  can 
hold  In  keeping  engineering  on  a  footing  of  equity. 
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Million  and  a  Quarter  Yard  Concrete  Job  Was  Carried 
on  Rapidly  at  Wilson  Dam 

Description  of  Construction  Plant  That  Was  Placing  About  40,000  Yards  of  Concrete  Per  Month — 
Main  Concreting  Plant  Equipped  With  Four- Yard  Mixers 

struction  plant  and  the  general  construction  procedure. 
Only  so  much  information  will  be  given  regarding  the 
design  as  will  enable  one  to  comprehend  the  task  that 

as  set  before  the  construction  engineers. 

Structures  to  Be  Built — The  Wilson  dam  is  a  gravity- 
section  concrete  structure  located  at  Muscle  Shoals,  in 
the  Tennessee  River,  about  21  miles  upstream  from 
Florence,  Ala.  The  total  length  is  4,111  ft.  The  spill- 
way section  has  a  length  of  2,890  ft.,  while  that  portion 
in  which  the  power  house  is  incorporated  has  a  length 
of  1,221  ft.  In  this  description  repeated  mention  will 
be  made  of  the  "power  house,"  but  it  is  to  be  under- 
stood that  that  structure  is  built  integral  with  the 
dam  itself  and  on  the  same  axis  as  the  spillway  section. 

The  dam  crest  is  80  ft.  above  the  elevation  of  the 
river  bed,  and  will  carry  gates  18  ft.  high,  raising  the 
water  level  to  a  height  of  98  ft.  above  the  stream  bed 
and  creating  an  available  maximum  of  about  500,000  hp. 


STARTED  in  1918  and  seriously  delayed  several 
times,  the  construction  of  the  Wilson  Dam  in  north- 
ern Alabama,  known  more  widely  under  the  name 
of  the  Muscle  Shoals  Dam,  was  going  ahead  rapidly 
when  Congress  shut  the  work  down.  Concrete  pouring 
began  on  a  large  scale  last  October.  In  that  month 
28,000  cu.yd.  were  placed;  in  November,  26,000  cu.yd. ; 
in  December,  40,000  cu.yd.;  in  January  of  cnis  year, 
38,000 ;  in  February,  37,000  cu.yd.  These  yardages  were 
entirely  in  the  dam.  In  addition  5,000  cu.yd.  were  placed 
in  the  power  house  in  February.  Meanwhile  all  supply 
sources  have  been  developed  so  as  to  allow  of  continuou 
full-capacity  operation  on  both  dam  and  power  house. 

To  the  end  of  February  approximately  $13,500,000 
have  been  spent  on  the  project,  out  of  a  total  estimated 
cost  of  $50,000,000.  The  structures  when  completed  will 
contain  1,260,000  cu.yd.  of  concrete  masonry. 

It  is  proposed  in  this  article  to  describe  only  the  con- 
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Section    Through  Main   Dam 


Section  Through  Povs/er  House 


CROSS-SECTIOX  THROUGH  DAM  ANU  POWER  HOUSE 


Four  units  of  30,000  hp.  each  have  been  contracted  for, 
and  space  for  fourteen  additional  units  is  provided  in 
the  power-house  design.  Carried  above  the  crest  of  the 
dam  will  be  a  roadway  bridge. 

On  the  north  bank  Cthe  power  house  is  on  the  south 
side)  will  be  a  flight  of  two  locks,  each  60  x  350  ft. 
between  hollow  quoins  (300  ft.  available  length). 

The  project  has  long  been  under  discussion  by  the 
Corps  of  Engineers,  U.  S.  A.,  but  no  action  could  be 
secured  until  the  war  necessity  for  nitrate  arose.  The 
construction  was  then  authorized  (in  April,  1918)  under 
broad  powers  granted  the  President,  to  be  paid  for  out 
of  funds  placed  at  his  disposal  by  Congress,  with  the 
exception  of  using  the  current  in  the  nitrate  plant  or 
plants  to  be  built  at  or  near  the  dam  site.  Work  was 
suspended  by  order  of  the  War  Industries  Board  on 
Aug.  21,  1918  and  was  resumed  on  Nov.  9  of  that  year. 
The  reorganization  of  forces  was  commenced  at  once, 
but  owing  to  the  scarcity  of  men  and  materials  and  un- 
favorable winter  and  river  conditions,  little  progress 
could  be  made  until  the  beginning  of  the  spring  of  1919, 
at  which  time  work  was  resumed  in  earnest  and  the  first 
cofferdam  was  completed.  Meanwhile  work  was  concen- 
trated on  a  steam  power  plant  and  on  the  nitrate  plants 
themselves,  with  the  result  that  nitrae  plant  No.  2  was 
put  into  operation  before  the  close  of  the  war,  though 
with  purchased  current,  the  steam  plant  not  being  fin- 
ished until  long  after  the  armistice 

In  1919  work  was  again  resumed  on  the  dam,  the  first 
cofferdam  being  completed  and  pumped  out  about  the 
middle  of  the  year.  Subsequent  delays  were  caused  by 
changes  in  design,  and  full-swing  concreting  operations 
were  not  po.ssible  until  October,  1920. 

As  has  been  stated,  approximately  $13,500,000  have 
been  spent  to  date  and  the  government  is  obligated  for 
an  additional  expenditure  of  $525,000,  by  reason  of  con- 
tracts for  four  turbines  and  $779,000  for  four  gen- 
erators. Funds  available  permitted  of  full  operations 
only  through  February  and  an  additional  appropriation 
of  $10,000,000  requested  from  Congress  was  refused. 
Consequently  work  is  now  being  shut  down  as  rapidly  as 
possible  with  a  view  to  retaining  enough  of  the  funds 
now  available  to  rare  for  the  plant,  property  and  build- 
ings for  a  reasonable  period. 


The  thought  of  the  advocates  of  the  project  is  that 
the  current  will  be  chiefly  used  for  nitrate  manufacture 
in  nitrate  plant  No.  2,  the  product  being  .sold  in  peace 
times  for  agricultural  purposes.  The  construction,  it 
should  be  borne  in  mind,  however,  has  had  no  connec- 
tion with  the  nitrate  plants  and  it  is  the  latter,  and  not 
the  dam,  that  are  referred  to  when  the  Muscle  Shoals 
plant,  or  the  Muscle  Shoals  project,  of  war  days  is 
mentioned. 

Skeleton  cross-sections  herewith  show  the  spillway 
and  the  power-house  sections  of  the  dam  and  give  an 
idea  of  the  work  involved  in  the  construction. 

The  Construction  Task — The  construction  task  may 
be  quickly  visualized  by  calling  attention  to  the  site 
conditions  and  to  the  chief  quantities  involved: 

1.  On  the  north  bank  the  nearest  railroad  connection 
(with  the  Louisville  &  Nashville)  was  2\  miles  away; 
on  the  south  (with  the  Southern  Ry.),  3  miles. 

2.  The  nearest  town  was  not  only  2 J  miles  from  the 
site,  but  lacked  rail  connection  with  the  dam  site  and 
was  unable  to  care  for  the  4,500  persons  whose  services 
would  be  required  in  connection  with  the  construction. 
Consequently  it  was  necessary  to  build  at  the  site  a  camp 
of  veiy  large  proportions. 

3.  The  stream  is  a  fla=hy  one,  subject  to  enormous 
flood  increases,  the  average  summer  minimum  falling 
to  about  12,000  cu.ft.  per  second  and  the  maximum 
(recorded  in  a  flood  in  1897)  increasing  to  .500,000  cu.ft. 
per  second.  This  involves,  in  an  unobstructed  river,  a 
maximum  ri.se  of  33  ft. 

4.  The  excavation  required  amounted  to  620,000  cu.yd. 
distributed  as  follows:  Locks,  228,000  cu.yd.:  power 
house,  216,000;  dam,  176,000.  The  lock  excavation  is 
in  the  dry;  the  power-house  and  dam  excavation,  prin- 
cipally in  the  stream  bed. 

5.  The  concrete  masonry  involved  totaled,  as  already 
stated,  1,260,000  cu.yd.,  and  was  divided  as  follows: 
Dam  and  bridge,  665,000  cu.yd.;  power  house,  498.000 
cu.yd.;  locks,  72,000  cu.yd.;  miscellaneous,  2.5,000  cu.yd. 

Conslrtirtion  Procrdurr—Thc  diagram  herewith  shows 
the  layout  of  the  con.-^truction  plant.  The  .scheme,  in  the 
main,  consists  in  building  on  the  downstream  side  of 
the  dam  a  construction  bridge,  carr>ing  four  lines  of 
standard-gage  track  across  the  north  channel  and  three 
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lines  across  the  south  channel.  This  bridge  is  of  sub- 
stantial construction — steel  girders  on  concrete  piers — 
so  as  to  withstand  the  floods  that  are  likely  to  sweep 
over  it  in  times  of  high  water.  The  tracks  on  the 
bridge  connect  with  the  rails  of  the  railway  systems 
reaching  Sheffield  on  the  south  bank  and  Florence  on 
the  north  bank,  thus  allowing  for  deliveries  to  any 
part  of  the  work  from  either  of  the  trunk  lines.  The 
installation  of  four  lines  across  the  north  channel  (one 
more  than  over  the  south)  is  due  to  the  greater  traffic 
over  the  former,  for  across  it  must  come  all  the  sand, 
gravel,  and  the  plum  stones  for  the  concreting  opera- 
tions. 

On  the  downstream  side  of  the  dam,   between   the 
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CRANE  TRACKS  AND  CONSTRUCTION  BRIDGK   i>.\    DOWNSTREAM  SIDE  OF  DAM 

crest  and  the  construction  bridge,  is  a  38-ft.  gage  track 
for  the  cranes  which  remove  the  rock  from  the  dam 
foundation  and  handle  forms,  plum  stones  and  concrete. 

The  location  of  the  construction-plant  service  build- 
ings is  clearly  shown  on  the  plan.  As  will  be  noted, 
there  are  separate  groups  on  the  north  and  on  the 
south  banks,  the  former  being  intended  for  the  equip- 
ment and  service  oti  the  dam  operations  proper  and 
those  on  the  south  bank  for  the  equipment  and  service 
required  in  building  the  power  house. 

The  heart  of  the  job  is  the  main  mixing  plant  on 
Jackson  Island,  for  upon  its  output  depends  the  progress 
of  the  principal  item  of  the  work,  the  concrete  masonry 
ofjthe  dam.  From  it  tracks  lead  in  both  directions 
along  the  dam,  and  while  a  separate  mixer  plant  is  pro 
vjded  on  the  south  shore  to  serve  the  power  house,  con- 


crete for  the  latter  could  be  secured  in  case  of  necessity 
from  the  Jackson  Island  plant.  The  capacity  of  the 
main  mixer  plant  was  determined  largely  by  the  equip- 
ment that  could  be  employed  with  reasonable  continuity 
for  taking  rock  out  of  the  dam  excavation,  handling 
forms,  and  placing  concrete.  The  handling  equipment 
on  the  dam  consists  of  seven  Terry  full-circle  cranes, 
traveling  on  the  track  previously  mentioned,  and  hav- 
ing a  capacity  of  10  tons  at  75-ft.  radius.  Two  of  these 
cranes  work  together  on  each  of  the  blocks  of  the  dam 
and  can  each  handle  twenty  4-yd.  buckets  of  concrete 
per  hour;  that  is,  the  two  cranes  can  put  160  cu.yd.  of 
concrete  in  place  per  hour.  To  keep  these  cranes  served, 
the  mixing  plant  was  equipped  with  two  4-yd.  Smith 
mixers.  Allowing  for  three 
minutes  in  the  drum  per  batch, 
the  mixer  turnout  synchronizes 
with  the  capacity  of  the  plac- 
ing cranes.  The  best  concrete 
run  for  an  8-hr.  shift  has  been 
1,060  yards. 

Obviously  on   such  a  large 
job    continuity    of    operation 
needed    to    be    given    careful 
thought.       For    that     reason 
ample   provision   is  made  for 
large  reserve  storage  and  for 
sufficient   equipment    to    keep 
up  the  rate  of  progress  in  case 
of    breakdown    of    individual 
units.     This  is  illustrated  by 
the  storage  capacity  provided 
at    the    main    mixer    plant — 
20,000    cu.yd.    of    gravel    and 
crushed  stone,  15,000  cu.yd.  of 
sand,   and   25,000   bbl.   of  ce- 
ment.    Moreover,  in  case  of 
shutdown    of    the    main    plant    by    accident,    the    con- 
crete  reserve  plant  on  the  north   shore  can  be  called 
into  service   without  blocking  traffic   on   the   construc- 
tion   bridge.     At   a   later   date,   when    through    tracks 
are  finished  across  the  south  channel,  even  the  south 
shore  plant  could  be  called  upon  for  reserve  service.  The 
shore  concrete  plants  are  both  equipped  with  two  2-yd. 
mixers.     That  on  the  north  shore  will  be  used  chiefly 
for  the  mixing  of  concrete   for  the  locks.     A  cement 
warehouse  of   15,000  bbl.  capacity   is  provided   at  the 
north    bank    concrete    plant,    and  'one    of    25,000    bbl. 
capacity  on  the  south  shore,  giving  a  total  capacity  on 
the  job  for  storing  65,000  bbl.  of  cement,  a  provision 
believed  wise  in  view  of  the  difficulty  experienced  last 
year  in  securing  adequate  and  continuous  supplies. 
The  bridge  trackage,  to  emphasize  again  the  provision 
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to  secure  adequate  plant  capac- 
ity, is  ample  to  keep  the  vari- 
ous services  going  without 
interference.  Two  tracks  are 
available  across  the  north 
channel  for  service  between 
the  shore  and  Jackson  Island, 
leaving  the  other  two  for  haul- 
age of  concrete,  forms,  etc.,  to 
the  dam  itself.  Across  the 
south  channel  there  will  be 
less  through  traffic  than  from 
the  north  shore  to  the  island, 
and  three  tracks  are  expected 
to  prove  ample.  At  present 
only  one  of  the  tracks  across 
the  south  channel  is  completed, 
but  work  upon  the  remainder 
of  the  construction  bridge 
and  trackage  is  actively  under 
way. 

In  normal  concreting  procedure  on  the  dam  two  stand- 
ard 40-ft.  flat  cars  are  hauled  in  a  train  by  a  25-ton 
locomotive,  each  flat  carrying  three  of  the  4-yd.  buckets. 
The  cars  are  large  enough  for  four  buckets  each,  but 


TWELVE-ACRE  COFFERDAM  INCLOSING  POWER-KOUSE  SITE 

from  the  building  of  the  camp,  the  filling  and  grading 
of  a  railroad  yard  on  the  north  shore,  the  laying  of  rail- 
road track  on  the  north  shore  and  the  provision  of  the 
service  buildings,  was  the  construction  of  a  narrow-gage 
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CR^VNE  RUNWAY  A.VD  CONSTRUCTION  BRIDGE 


in  order  that  the  concrete  shall  be  dumped  as  soon 
after  mixing  as  possible  the  number  of  buckets  is  lim- 
ited to  six  to  a  train.  The  center-to-center  spacing  of 
the  mixers  themselves,  by  the  way,  corresponds  to  double 
the  spacing  of  the  buckets  on  the  flats,  so  that  alternate 
buckets,  should  four  be  used  to  a  car,  can  be  filled  at 
one  time.  The  4-yd.  buckets,  stated  to  have  given  ex- 
cellent .service,  v^ere  built  by  the  Atlas  Car  Co.,  of  Cleve- 
land. Two-yard  buckets  are  provided  for  concreting  the 
piers  of  the  bridge  and  for  narrow  and  small  parts  of 
the  work. 

Concreting  in  the  power  house  will  be  handled  with 
the  aid  of  three  McMyler  full-cirrle  cranes,  traveling 
on  tracks  laid  on  sills  on  the  stream  bed.  The.se  cranes 
have  ma.sta  100  ft.  high,  have  115-ft.  booms,  and  a 
capacity  of  10  tons  at  118-ft.  radius.  They  will  handle 
the  buckets  from  flat  cars  to  place. 

Procedvre  of  Work — The  first  work  attempted,  a.side 


railroad  line  across  the  north  channel  from  which  the 
piers  of  the  construction  bridge  could  be  built.  The  line 
was  carried  on  timber  cribs  and  over  it  came  the  pier 
forms  and  concrete,  both  handled  to  place  by  derrick 
boats  conveniently  moored.  The  completion  of  the  north 
channel  construction  bridge  and  the  tracks  thereon  en- 
abled excavation  to  begin  in  the  dry  on  .lackson  Island, 
and  also  the  erection  there  of  the  main  mixer  plant,  the 
accompanying  cement  warehouse  and  certain  service 
.structures. 

The  construction  of  coflferdam  No.  1  on  the  north 
,«hore  of  the  river  proceeded  simultaneously  with  the 
construction  of  the  bridge,  and  as  soon  as  possible,  the 
construction  of  cofferdams  3  and  4  (on  the  north  and 
south  shores  of  Jack.son  Island)  and  cofferdam  6  (in- 
closing the  power  house  site)  were  taken  in  hand.  River 
arm  and  down  stream  cofferdams  consist  of  two  rows 
of  16  X  Ifi  ft.  stone  filled  round-timber  continuous  cribs 
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with  a  sheeted  clay  chamber  from  12  to  20  ft.  wide  be- 
tween, the  top  of  which  is  covered  with  a  thin  layer  of 
stone  to  serve  as  riprap.  The  upstream  coffers  (except 
for  the  power  house)  consist  of  but  a  single  row  of  con- 
tinuous stone  filled  cribs  sheeted  on  the  upper  side,  with 
the  sealing  material  filled  in  above.  It  will  be  noted 
that  this  arrangement  provides  for  submerged  river 
action  in  time  of  flood  without  injury  to  the  coffer  dams. 
All  cofferdams  were  originally  built  to  a  height  of  14  ft. 
above  ordinary  low  water,  but  cofferdams  3  and  4  have 
been  raised  to  a  height  of  20  ft.  above  ordinary  low 
water  (26  ft.  above  the  stream  bed)  and  cofferdam  6  to 
a  height  of  17  ft.  above  ordinary  low  water  (21  ft.  above 
the  stream  bed) .  All  cofferdams  are  subject  to  overflow 
in  freshets,  but,  so  far,  overflow  has  occurred  only  once. 
The  extra  height  given  to  the  Jackson  Island  and  power 


;  *i 

\. 

J 

« 

.Jm|d     I 

'■■'V'            A 

m 

1,. 

^^g^^MM 

'^^^ 

il^^,l^-: 

.  .'^^pfll 

1   iim             -i.  •'■ 

IBS' 

Ui     •^-~       -.. 

■_:- 

'^3| 

Kjf^«!^<T'''ilfi59^^^l 

^ 

^^v 

—-<« 

r^s^sSsi^JS 

^i^^SH 

"^^^^^Hi 

■'"--'' 

^^gg^^ 

f^i#^SP^ 

^i^-r^S^K^ 

BLOCK  OF  WILSON  DAM  CARRIED  TO  HEIGHT   OF    43   FT.    ABOVE  RIVER  BED 

house  cofferdams  saved  those  two  dams  from  being  over- 
topped in  a  recent  freshet. 

The  procedure  adopted  with  a  view  to  handling  the 
floods  is  as  follows: 

1.  Except  for  the  portion  on  Jackson  Island  and 
400  ft.  adjoining  the  lock  on  the  north  shore,  which 
will  be  carried  up  to  crest  height  at  once,  the  entire 
dam  is  to  be  built  with  alternate  sections  open  to  pass 
the  stream  discharge.  Sections  12  ft.  long  are  to  be 
carried  to  crest  height  and  from  them  will  rise  8-ft. 
piers  to  carry  the  roadway  bridge.  Between  these  12-ft. 
blocks  the  dam  will  be  carried  up  only  to  El.  411,  thus 
leaving  alternate  12-ft.  blocks  and  wide  openings.  The 
openings  will  be  alternately  30  and  38  ft.  wide,  this, 
variation  being  due  to  the  fact  that  though  the  bridge 
piers  are  placed  uniformly  on  46-ft.  centers,  the  addi- 
tional width  of  4  ft.  (to  make  the  12-ft.  block)  is 
added  on  one  side  of  the  pier. 

2.  Work  was  rushed  on  the  portion  within  cofferdam  1 
until  all  concrete  was  brought  up  to  El.  411,  or  higher. 
This  was  accomplished  during  January  last,  and  the 
cofferdam  was  then  removed,  thus  giving  additional  area 
for  passing  the  spring  floods. 

3.  Work  in  cofferdams  3  and  4  will  also  be  pushed 
hard,  so  that  the  cofferdams  there  can  be  removed  and 
allow  cofferdam  2,  across  the  present  open  part  of  the 


north  channel,  to  be  built.  The  entire  flow  would  then 
be  diverted  through  the  south  channel  and  through  the 
openings  in  the  portions  of  the  dam  built  within  coffer- 
dams 1,  3  and  4.  It  is  hoped  that  by  the  end  of  the 
present  construction  season  all  the  piers  in  the  portions 
included  in  cofferdams  1,  2,  3  and  4  will  be  up  to  full 
height. 

4.  In  the  spring  of  1922  it  is  planned  to  close  with  a 
cofferdam  the  opening  in  the  south  channel  (to  be  called 
cofferdam  5)  thus  diverting  the  flow  to  those  portions 
built  within  the  four  earlier  cofferdams.  It  is  the 
expectation  that  by  October,  1922,  the  roadway  bridge 
will  be  completed  for  the  entire  length  of  the  dam  and 
all  open  sections  up  to  El.  411,  so  that  work  may  then 
begin,  in  regular  procedure  across  the  whole  length  of 
the  dam.  to  build  in  the  openings  up  to  full  crest  height. 
5.  During  all  these  opera- 
tions there  will  be  no  disturb- 
ance of  cofferdam  6,  inclosing 
the  power-house  site,  so  that 
without  interruption  work 
may  proceed  therein  on  exca- 
vation of  foundation  and  tail- 
race  and  the  placing  of  con- 
crete. 

Under  the  plans  as  origin- 
ally made  a  different  method 
of  construction  procedure  was 
to  be  followed.    It  was  planned 
to  leave  openings  through  the 
bottom  of  the  dam  for  its  full 
length,  the  whole   dam  being 
built  up  to  full  crest  height 
without  the  necessity  of  forc- 
ing water  over  partially  fin- 
ished work.    It  was  to  fit  this 
procedure    that    the    existing 
construction  layout  was 
planned.     The  piers   for  the 
construction  bridge  are  on  23 
and  36  ft.  centers  while  those 
for  the  crane-track  varj''  from  14  to  24  ft.  centers,  and 
were  spaced  so  as  to  avoid  the  originally  planned  tem- 
porary openings.    Moreover,  since  no  water  was  to  come 
over  partially  finished  work,  the   upstream  crane  rail 
could  be  left  on  the  downstream  face  of  the  dam  without 
any  change   in   the  existing  construction  layout,   until 
closure  was  completed.    The  openings  through  the  base 
were  later  to  be  closed  by  gates  on  the  upstream  face  and 
the  tunnels  concreted. 

^lowever,  when  the  present  consulting  engineers  were 
called  in  they  advised  in  favor  of  the  procedure  which 
is  now  being  followed,  being  fearful  that  the  channels 
in  the  base  of  the  dam  might  become  choked  with  drift 
and  prevent  the  closing  with  gates.  Under  the  present 
method  of  procedure,  the  upper  crane  rails,  suported 
by  the  piers  to  be  incorporated  in  the  concrete  of  the 
dam,  will  of  necessity  have  to  be  removed,  except  below 
that  portion  of  the  dam  closed  off  by  the  temporary-  bulk- 
heads, as  soon  as  the  concrete  in  the  closure  openings 
has  been  raised  two  lifts.  As  closure  proceeds,  the  crane 
rails  will  be  removed  below  completed  lifts  and  placed, 
under  protection  of  the  bulkheads,  behind  that  portion 
of  the  dam  in  which  the  six  foot  lifts  are  being  placed. 
In  this  manner,  it  is  hoped  to  be  able  to  use  the  Terry 
cranes  to  complete  the  entire  work  notwithstanding  the 
change  in  plan  of  construction. 
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Excavation — The  excavation  within  the  stream  bed  is 
entirely  in  Lauderdale  chert,  a  hard  cherty  limestone. 
On  both  banks,  however,  the  strata  above  the  Lauder- 
dale chert  consists  of  Keokuk  limestone.  Large  quanti- 
ties of  this  had  to  be  excavated  at  the  lock  site  and  the 
dam  abutment  on  the  south  shore.  The  Keokuk  lime- 
stone is  easily  handled,  but  the  chert  is  very  hard  and 
is  difficult  to  drill.  The  drilling  and  blasting  procedure, 
however,  offers  no  particular  points  of  interest.  Spoil 
was  removed  from  the  dam  foundations  in  skips  and 
handled  by  the  Terry  cranes  to  20-yd.  side-dump  cars. 
At  the  power-house  site  part  of  the  excavation  is  simi- 
larly handled  by  the  McMyler  cranes,  but  the  greater 
part  of  it  is  handled  by  steam  shovels,  loading  directly 
into  cars.  Inclines  and  switchbacks  connect  the  tracks 
within  the  excavation  area  to  the  running  tracks  on 
cofferdam  6.  Spoil  areas  were  conveniently  located  on 
Jackson  Island  and  on  both  the  north  and  south  shores. 

The  character  of  rock  encountered  in  the  lower  lifts 
of  the  power-house  excavation  was  suitable  for  crushing 
for  concrete  and  at  present  the  spoil  is  being  taken  to 
the  crusher  plant  located  at  the  main  mixer  installation 
on  Jackson  Island,  the  crushed  stone  being  used  not 
only  for  the  dam  concrete  but  being  hauled  back  to  the 
south  shore  concrete  plant  for  use  in  the  power-house 
structure. 

Air  compressor  plants  are  located  on  the  north  shore 
and  on  Jackson  Island  for  supplying  compressed  air 
for  work  on  the  dam  section,  and  another  plant  on  the 
south  shore  supplies  the  air  needed  on  the  power  house 
section.  The  plant  on  each  section  has  two  machines 
and  has  a  capacity  of  about  4,000  cu.ft.  of  air  per 
minute. 

Materials  Supply — Sand  and  gravel  are  secured  from 
river  bars  about  12  miles  below  the  dam.  Two  suction 
dredges,  equipped  with  washing  screens,  are  in  opera- 
tion at  this  point,  and  the  materials  are  brought  by 
barges  and  tow  boats  to  a  dock  at  the  Florence  bridge, 
2J  miles  below  the  dam  site.  Here  the  materials  are 
removed  by  two  gantries  equipped  with  4  cu.yd.  buckets 
and  deposited  in  a  storage  bin,  having  a  capacity  of 
1,500  cu.yd.  of  gravel  and  750  cu.yd.  of  sand.  From 
these  bins  gravel  and  sand  can  be  dropped  directly  into 
side-dump  cars  and  hauled  to  the  mixer  plant. 

Plum  stone,  crushed  rock  and  crib  filling  stone  is 
secured  from  a  quarry  on  the  north  bank  about  half  a 
mile  above  the  dam  site.  The  greater  portion  of  the  rock 
in  the  lock  excavation  is  used  as  plums  or  for  crushing. 

Cement  has  been  purchased  from  six  different  com- 
panies, and  in  order  to  insure  a  supply  last  year  when 
the  car  shortage  was  so  serious  the  government  bought 
seventy-nine  standard-gage  boxcars,  which  were  used 
exclusively  in  cement  service  from  the  plant  of  the 
Lehigh  Portland  Cement  Co.  at  Mitchell,  Ind.  By  this 
means  the  job  was  kept  in  a  continuous  supply  of 
cement  during  last  summer. 

MinrfJlavniin:  Equipwr.nt  anr!  Facta — Brief  mention 
of  the  quantities  of  some  of  the  equipment,  chiefly  of 
that  not  already  mentioned  in  this  article,  will  give  some 
idea  of  the  "planting"  of  the  job.  The  equipment  inven- 
tory shows  that  there  are  thirty  locomotives,  rang- 
ing in  weight  from  25  to  60  tons;  seventy-nine 
standard  box  cars;  fifty-six  .standard  flats;  seventy 
eight  dump  cars,  practically  all  of  20  cu.yd.  capacity 
seventeen  locomotive  cranes;  ten  steam  shovels;  two 
15-in.  suction  dredges;  three  tow  boats,  and  twenty 
sand  and  gravel  barges.    At  the  main  mixer  plant  on 


Jackson  Island  is  a  crushing  installation  consisting  of 
a  48-in.  Allis-Chalmers  crusher,  operated  by  a  belt- 
driven  300-hp.  motor  and  six  12-in.  crushers. 

The  Terry  cranes  have  a  mast  height  of  67  ft.  and 
boom  length  of  83  ft.  The  capacity,  as  previously 
stated,  is  10  tons  at  a  75-ft.  radius. 

With  the  exception  of  the  concrete  mixers,  the  der- 
ricks and  the  locomotives,  practically  all  of  the  equip- 
ment is  electrically  driven,  power  being  purchased  from 
the  Alabama  Power  Co.  and  brought  to  the  job  over 
high-tension  lines. 

There  are  approximately  28  miles  of  standard-gage 
railroad  track,  not  including  that  upon  spoil  banks,  in 
excavations  and  in  other  locations  where  it  is  subject 
to  frequent  shifting.  In  other  words,  there  are  28  miles 
of  running  track.  Eighty-pound  rail  has  been  used 
exclusively  in  all  tracks,  and  in  the  judgment  of  the 
construction  superintendent  has  fully  warranted  the 
outlay. 

The  piers  for  the  construction  bridge  are  on  36-ft. 
centers,  while  those  for  the  crane  track  on  the  dam  are 
on  23-ft.  centers.  The  piers  for  the  construction  bridge 
were  put  down  in  depths  of  7  to  8  ft.  of  water.  All 
foundations  are  on  rock.  In  fact,  the  rock  is  clean 
across  both  channels. 

Organization — All  work  and  design  are  under  the  gen- 
eral supervision  of  Maj.Gen.  Lansing  H.  Beach,  Chief 
of  Engineers,  U.  S.  Army. 

The  construction  is  under  the  direction  of  Col.  W.  J. 
Harden,  Corps  of  Engineers,  U.  S.  A.,  district  engineer. 
The  work  is  divided  into  five  chief  divisions :  Engineer- 
mg,  under  Lt.-Col.  W.  C.  Weeks,  Corps  of  Engineers; 
administration,  W.  M.  Williamson,  which  has  charge 
of  the  camp  and  its  administration,  and  also  of  the 
employment  of  labor;  supply,  under  Maj.  S.  C.  Godfrey, 
Corps  of  Engineers,  which  purchases  all  supplies  and 
has  charge  of  disbursements;  construction  division  1, 
which  takes  in  the  dam  proper  and  the  locks,  under 
Joseph  Wright;  construction  division  2,  the  power  house, 
under  Maj.  John  S.  Butler,  Corps  of  Engineers. 

Hugh  L.  Cooper  &  Co.,  of  New  York,  are  the  consult- 
ing engineers,  responsible  for  the  design. 

At  the  beginning  of  March  about  4,600  men  were  on 
the  payroll.  All  civilian  employees  are  under  civil 
service. 

To  house  the  workers  and  take  care  of  the  necessary 
services  a  camp  of  517  buildings  has  been  required. 
This  number  of  buildings  is  exlusive  of  the  buildings 
directly  connected  with  the  construction  operations. 


Business  in  Agricultural  Engineering 

That  the  training  of  agricultural  engineers  should 
include  more  attention  to  commercial  aspects  is  the 
opinion  of  Stanley  F.  Morse,  consulting  agricultural 
engineer.  New  Orleans,  as  expressed  in  his  presidential 
address  to  the  Southern  .section  of  the  American  Society 
of  Agricultural  Engineers.  This  will  necessitate  higher 
salaries  to  secure  instructors  of  wide  practical  experi- 
ence. Lectures  by  farm  operators,  agricultural  engi- 
neers and  county  agents  may  form  part  of  the  cour.se, 
and  frequent  visits  should  be  made  to  profit-making 
farm  cnterpri.oes.  Students  should  have  more  field  work 
by  placing  them  on  well-managed  farms  and  plantations 
during  the  summer,  and  new  graduates  should  be 
assisted  to  secure  minor  positions  with  concerns  engaged 
in  commercial  farming. 
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Operating  Costs  of  Engineering 
Practice 

Factors  Include  Education,  Capacity,  Class  of  Work, 

and  Direct  and  Indirect  Expenses  of 

Business — Cost  Keeping 

r^  ANALYZING  the  cost  of  an  engineer's  practice  the 
factors  are  of  great  variety  and  those  to  be  included 
will  depend  upon  the  class  of  service  performed.  There 
are  involved  also  the  kind  of  organization,  the  kind 
and  extent  of  area  tributary  to  the  engineer's  location, 
the  time  and  manner  of  developing  the  business  and 
the  educational  work  of  the  engineer  for  himself  and 
for  his  client.  It  has  been  said  that  if  all  engineers 
engaged  their  services  on  the  same  basis,  the  engi- 
neering profession  would  receive  ultimately  what  it  is 
justly  entitled  to  for  services  rendered  and  clients 
would  have  a  better  understanding  of  what  they  receive 
for  the  prices  paid.  This  condition  has  led  to  an 
analysis  of  cost  of  engineering  practice  by  C.  H.  Young, 
president  of  the  Central  States  Engineering  Co., 
Muscatine,  Iowa,  for  the  purpose  of  establishing  a  basis 
for  standardization  of  charges  for  service.  At  the 
annual  meeting  of  the  Iowa  Engineering  Society  he 
presented  his  methods  and  results  in  a  paper  which  is 
abstracted  below: 

Engineers  may  be  classified  by  the  character  of  their 
practice,  as  follows:  (A)  One  who  has  his  office  at  home 
and  operates  a  one-man  practice;  (B)  one  who  has  a  small 
office,  employs  assistants  for  part  of  the  time  and  operates 
a  one-man  practice  for  the  remainder  of  the  time;  (C)  one 
who  has  a  business  organization,  stenographer,  chief  engi- 
neer and  departments  employing  a  number  of  men  so  that 
he  may  perform  various  classes  of  service;  (D)  one  who 
holds  a  position  which  provides  office  equipment  and  salary 
and  who  devotes  part  time  to  private  practice;  (E)  a  pro- 
fessor who  devotes  excess  time  to  private  practice;  (F) 
an  engineer  who  consults  only  on  large  projects  along  a 
particular  line;  (G)  one  who  does  some  contracting  and 
fills  in  his  time  at  engineering. 

Cost  of  Education  and  Equipment — An  engineering  educa- 
tion is  the  foundation  for  a  superstructure  of  engineering 
practice.  Considering  that  the  cost  of  a  college  education 
is  $500  per  year  and  that  different  classes  of  engineers 
would  require  four-year  and  six-year  courses,  some 
engineers  would  acquire  a  larger  part  of  their  education 
from  their  personal  ability  to  study  out  problems  in  their 
own  way.  Table  I  presents  the  cost  of  education  and  equip- 
ment for  engineers  of  the  seven  classes.  Equipment  covers 
tools,  fixtures  and  transportation  facilities.  For  classes  D 
and  E  it  is  assumed  that  only  25  per  cent  of  their  time 
would  be  given  to  engineering  practice,  because  of  other 
duties.  For  practical  experience  a  five-year  period  has 
been  assumed. 

Promotion — Promoting  jobs,  dues  to  associations,  etc., 
as  the  engineer  must  keep  up  with  the  times.     He  must 


also  watch  the  changes  in  different  bodies  of  men  and  keep 
them  in  touch  with  his  qualifications. 

Bonds — The  cost  of  surety  bonds  amounts  to  1  per  cent 
of  the  penalty  of  the  bond  or  1  per  cent  of  the  bond  required. 
As  the  amount  of  the  bond  furnished  is  fixed  by  the  parties 
requiring  it,  this  is  an  indefinite  expenditure,  but  it  is  an 
item  paid  by  the  engineer. 

Insurance  —  This    represents   the    cost    of    workingmen's 


CENTRAL  STATES  ENG.  CO. 

DAILY  REPORT 

Client's  Name Date 

1 

Expense 

Amt. 

Paid 

Remarks 

Auto 

R.  R.  Fare 

Transfer 

Brdg.  Toll 

Meals 

Lodging 

Stakes 

Stationery 

Misc. 

1 

CLASSIFIC.VTION  OF  EXPENSES  FOR 
CLIENT'S   BILL 


It 


compensation  which  is  compulsory  under  the  State  Law 
fluctuates  from  time  to  time. 

Traveling — This  includes  traveling  to  jobs  that  are  not 
obtained  and  visiting  jobs  under  construction  in  order  to 
secure  information.  Many  trips  are  necessary  to  get  final 
settlement  on  the  work  after  it  is  completed.     This  item 


CENTRAL    STATES    ENGINEERING    CO. 
OF  MUSCATINE,   IOWA 

YEAR 
MONTH 

Date 

Chief 
Engineer 

Atst. 
Engineer 

Draughts- 

Fielil       1 
Helper 

Trans- 
portation 

Meals 
lodging 

Wiscel- 
taneous 

TOTAL 

' 

— 

1 ' 

FIG.  1.     .VSSISTANT'S  DAILT  JOB  REPORT   (3x5  IN.) 
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TABLE 

I.     CAPITAL  INVESTMENT  COST  OF  AN 

ENGINEERING  PRACTICE 

Cost  of  an 

Class  of 

Engineering  Education 

Total  .\mount 

Engineer's 

Five 

. —  Necessary  Capital  — ■ 

of   BuFine.'is 

■i  ears' 

Money        Total 

IncludinK 

or 

Four 

.^ix      Practical 

Equip-        in           Capital 

■nages; 

Practice 

Years 

\  ears  Experienc 

ment    Accounts  Necessarj'   Expenses 

A 

»2.000 

$1,000 

$2,000      $2,000       $4,000 

$4,500 

B 

2.000 

1.500 

3.000        4.000          7,000 

6.500 

C 

2. 000 

3.000 

8,000       12.000        20.000 

30.000 

D 

2.000 

500 

2.000        2.000          4,000 

1.200 

E 

3.000         1. 000 

1.000         1.000          2.000 

1.500 

F 

3.000        3,000 

2.000        2.000          4.000 

6.500 

G 

2,000 

2,000 

3.000        4.000          7.000 

2,000 

NOTE- 

—25^0  of  time  for  D  and  E  considered  available. 

also  includes  expenses  to  attend  society  meetings  in  order 
to  keep  up  with  the  times. 

War  Tax — This  is  an  item  on  all  cost,  as  it  represents 
the  tax  not  only  on  profits  but  also  on  telephone,  telegraph 
and  express  bills. 

Interest  on  Invesiment — This  must  be  a  part  of  all  est- 
mates  of  cost,  amounting  at  present  to  7  per  cent. 

Interest  on  Jobs — This  is  interest  on  money  borrowed  to 
carry  on  work,  for  engineers  must  receive  their  wages  and 
expenses  must  b3  paid  whether  or  not  collections  are  mad'J. 
Very  few  assistant  engineers  have  enough  money  to  wait 
until  preliminary  expense  is  paid  by  the  job.  Again,  a  great 
many  warrants  must  be  discounted  from  1  to  4  per  cent, 
dependent  upon  the  credit  of  the  project,  because  the  banks 
have  to  hold  these  warrants  until  the  bond  issue  is  put 
through. 

Discount — As  mentioned  above,  it  is  necessary  sometimes 
to  discount  warr-ints  and  hold  bills  between  Board  meetings. 
Sometimes  these  warrants  cannot  be  cashed  for  several 
years. 

Job  Expense — This  includes  miscellaneous  transportation 
of  men,  expense  of  lost  time  for  men  receiving  steady  pay, 
storage,  job  office  rent,  etc. 

Repairs — Repairs  to  tools  and  equipment;  tools  lost  or 
stolen. 

Depreciation — Every  engineer  has  depreciation  on  hi.s 
equipment  which  amounts  to  10  per  cent  per  annum  on 
its  cost.    In  some  cases  this  should  be  doubled. 

Risk — This  factor   is  indeterminate.     Sometimes   during 


TABLE  II.    COST  FACTORS  IN  ENGINEERING  BUSINESS 

Clam  of  practice  (A  to  G> 

Items 

Continuance  of  businesB 

Vacations 

Lost  lime 
Personality 
Natural  nbilitv 
Personal  .ipplir,iti.ni 

Efficicrry 

Promotion 

Bonds      

Compcn!>ation  iiuurarrr 

Fire  insurance 

Life  insurance  for  business  security 

Traveling  expense  on  jobs  secured 

Traveling  expense  on  jobs  Io*t 

Traveling  expense  to  society  meetings  and  educational  trip* 

War  tax 

Interest  on  investment 

Interest  on  jobs 

Discount    

Repair- 
Renewal. 
DepreHatirin 
Risk 

Stenographer 
Uer.l 
Light 
Ileal 
J*nit/',r 
Po>l«ge 
Telrphr.nc 
Teleg  «ph 
Conlfnl  .v-lc,n. 

Rook' 
Hupplie* 

Arfveri,  me 

.Mi.cellanc,.„.  „fr,. . 

Halane» 

Cost  keeping  «>'alfrt," 

Bonus 

folic  linn. 
Or«i>n.7n'.on  outline* 
I'ftit.ing  of  new  employee. 

F.«liKAttr,n  of  cbents   .  . . 

Personal  improvement  and  education .  .  . 


preliminary  surveys  the  bills  are  not  paid.  The  preliminary 
bond  may  be  insufficient  or  the  work  may  be  held  up  by 
legal  procedure  so  as  to  delay  the  engineer's  pay.  Money 
must  often  be  borrowed  for  an  indefinite  time  to  carry  on 
business  and  discounts. 

Office  Expense — Stenographer,  rent,  light,  heat,  janitor, 
postage,  telephone,  telegraph,  control  systems,  books,  sup- 
plies, advertising  and  similar  expenses  which  every  business 
must  pay. 

Salaries — This  is  a  local  question  and  would  be  determined 
easily  by  a  summation  of  the  salaries  paid  during  the  year, 
but  it  is  hard  to  anticipate  just  what  salaries  should  be 
paid  on  any  particular  job  because  of  the  fluctuation  of 
the  other  factors  involved.  The  several  items  or  cost  factors 
encountered  in  an  engineering  business  or  practice  are 
listed  in  Table  II,  so  that  the  engineer  may  recognize  that 
such  factors  exist,  if  he  has  not  realized  it. 

Cost-Keeping  and  Organization — In  this  company's  prac- 
tice, job  tickets  (Fig.  1)  are  made  out  in  duplicate  for  each 


Eng>ne 


Reserves  orxi 
Fluctuating    Employees 


KIG.  3.  ORC..\NIZ.\TION  CHART  OF  AN  ENGINEERING  FIRM 

job  each  day,  one  being  filed  under  the  client's  name  and  one 
under  the  employee's  name,  for  making  up  the  bill  and  salary 
respectively.  These  tickets  are  .'!  x  .5  in.,  filed  in  a  card  index 
box.  They  are  put  up  in  books  of  fifty  tickets  and  each  man 
makes  out  his  own  ticket  In  transferring  the  items  to  the 
client's  bill  they  are  entered  under  several  headings  on  the 
form  shown  in  Fig.  2. 

No  material  is  secured  without  an  order,  so  that  the 
amount  of  materials  purchased  is  recorded  on  the  stubs 
of  the  order  book.  In  this  way  an  itemized  account  is  kept 
of  every  transaction  and  every  item. 

Engineers  operating  in  Class  C,  especially,  must  devise 
.'some  operating  plan  to  transmit  the  responsibility  to  the 
various  departments.  Much  expense  can  be  saved  clients 
where  men  in  different  departments  arc  experienced  in  a 
particular  class  of  work,  thus  rendering  competent  service 
which  could  not  be  rendered  by  ono  engineer  who  would  not 
be  versed  in  all  kinds  of  engineering  business.  In  Fig.  .3 
is  shown  an  organization  which  might  be  a  factor  in  success- 
ful operation  and  consequently  a  factor  of  cost. 

One  factor  that  is  indeterminate  but  must  be  taken  into 
account  is  the  loyalty  of  the  employee  and  his  abidance  by 
the  ethics  of  the  profession.  This  item  may  be  very  large 
when  men  have  to  be  trained  over  and  over  again  to  fill 
the  different  departments  of  the  work.  While  it  is  always 
a  gratification  to  the  engineer  to  see  his  employees  advance, 
there  comes  a  limit  to  the  amount  of  salary  that  can  be 
profitably   paid. 

Whether  or  not  the  employee  would  receive  an  apportion- 
ment of  the  profit  would  dcpenri  upon  his  loyalty,  his  at- 
tention to  business,  the  success  of  his  work  and  the  class 
of  service  the  engineer  performed.  And  again  it  would 
depend  upon  the  value  of  business  over  a  period  of  years, 
taking  the  good  years  with  the  bad  years,  the  successful 
collections  of  accounts,  and  the  education  of  clients. 
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Use  Special  Light  Gypsum  Blocks 
In  Floor  Construction 

Economical  Construction  Results  from  Light 

Weight  Floor  of  Interlocking  Gypsum  Tile 

in  Reinforced-Concretc  Building 

By  a.  V.  Bekay 

Chief  Engineer,  Barney-Alilers  Construction  Corp.,  New  York  City 

IN  THE  floor  construction  of  a  seven-story  reinforced- 
concrete  frame  apartment  house,  recently  built  in 
Buffalo,  N.  Y.,  a  new  form  of  light  gypsum  tile  blocks, 
producible  on  a  quantity  basis,  were  used  in  a  manner 
of  the  well-known  tile  and  joist  systems.  The  lightness 
of  the  gypsum  block  resulted  in  a  decided  saving  in 
the  weight  of  the  reinforcing  steel  and  the  supporting 
members  of  the  building.  The  dead  load  of  the  floor 
.system  was  far  below  that  heretofore  attained  in  this 


GENERAL  VIEW  DURING   CONSTRUCTION    SHOWING    METHOD  OF   HANDLING 
CONCRETE  MATERIALS 


type  of  construction.  The  ready  production  lent  itself 
to  a  low  price  for  the  tile,  appreciably  below  that  cur- 
rently paid  for  a  corresponding  terra-cotta  or  a  tin-pan 
tile.  The  ease  in  handling,  coupled  with  the  excellent 
plant  layout  and  construction  organization,  made  pos- 
sible the  finishing  of  the  building  ten  days  ahead  of  an 
already  close  speed  schedule.  In  other  words,  all  of  the 
well-known  advantages  of  the  terra-cotta  tile  or  tin-pan 
floor  systems,  that  is  in  formwork  and  rapidity  of  con- 
struction, were  further  added  to  by  economy  of  produc- 
tion and  greater  economy  of  design.  A  further  saving 
also  resulted  from  the  fact  that  the  tile  provided  a 
smooth  ceiling  for  the  grounds  of  the  plastering.  The 
plaster  was  put  on  in  a  very  thin  two-coat  work,  giving 
a  proper  finish  for  apartment  occupation. 

The  building  is  symmetrical  about  the  center  line, 
except  for  a  few  openings.  The  beams  and  girders  were 
confined  entirely  along  the  corridor  partitions,  thus  giv- 
ing an  unbroken  ceiling  throughout.  The  columns  were 
arranged  to  project  only  into  the  corners  of  the  unim- 
portant rooms.  This  was  accomplished  by  keeping  two 
faces  of  the  columns  flush  for  the  entire  height  of  the 
•building. 


The  details  of  the  typical  floor  construction  are  shown 
in  the  drawings.  The  L-lock  floor  tiles  were  supplied 
by  the  Ellok  Corporation,  Buffalo,  N.  Y.,  and  were 
fabricated  a  short  distance  from  the  site  of  the  work. 
The  Ellok  plant  for  manufacturing  these  tiles  consisted 
of  a  long  single-story  building,  built  directly  along  a 
railroad  siding,  where  the  raw  gypsum  and  other  ma- 
terials were  stored  under  cover.  Along  each  side  of 
the  building  were  arranged  two  sets  of  individual  molds. 
The  blocks  were  manufactured  and  set  up  ready  for 
handling  so  rapidly,  that  by  the  time  the  liquid  material 
was  poured  in  the  last  mold  of  a  row,  the  first  blocks 
were  ready  for  removal  and  curing,  preparatory  to  their 
being  trucked  to  the  site  of  the  work.  In  other  words, 
there  was  a  steady  supply  of  this  important  part  of 
the  work  directly  to  the  job.  Due  to  the  excellent 
organization  and  interest  of  the  Ellok  Corporation, 
which  could  be  duplicated  under  similar  conditions,  the 
construction  was  not  delayed  by  the  tile. 

Six-inch  deep  tiles  were  used 
for  the  short  spans  and  8-in. 
for  the  long  spans.  The  6-in. 
weighs  36  lb.  per  tile  and  the 
8-in.  40  lb.  Each  tile  covers 
an  area  of  20  x  30  in.  Reduc- 
ing it  to  a  square  foot  basis, 
the  weights  are  8^  and  9i  lb., 
respectively.  These  weights 
are  decidedly  less  than  for  the 
usual  terra  cotta  tile  systems 
and  a  considerable  saving  in 
the  reinforcing  steel  resulted. 
One  of  the  drawings  shows 
the  typical  method  of  form- 
work  used.  In  general  the 
forms  consisted  of  2  x  8-in. 
planks,  20-in.  centers,  placed 
directly  under  each  concrete 
joist  and  in  turn  supported  by 
a  series  of  stringers  about  4 
ft.  apart.  This  type  of  form- 
work  proved  to  be  very  eco- 
nomical and  the  ease  of  strip- 
ping permitted  the  use  of 
practically  one  set  of  forms  for  the  entire  structure.  In 
order  to  obtain  a  level  ceiling,  the  forms  were  lined  up 
with  unusual  care,  with  a  maximum  allowable  variation 
of  4-in. 

Owing  to  the  advantages  of  the  continuous  bottom, 
the  setting  of  the  tile  was  easily  accomplished.  The 
trough  for  receiving  the  concrete  joists  was  formed 
by  simply  laying  the  upper  section  of  the  tile  over  the 
lower  section.  Time  and  money  were  thus  saved,  as  no 
shifting  or  lining  up  was  required,  as  is  the  case  with 
the  usual  systems  of  individual  units. 

Upon  removing  the  formwork  a  smooth  flat  ceiling 
was  obtained.  The  ceilings  were  finished  by  applying 
a  vei"y  thin  two-coat  work  of  plaster.  The  tile  elimi- 
nated the  customary  heavy  ■  three-coat  plaster  ceiling 
as  is  required  with  the  ordinary  tile  and  joist  construc- 
tion and  the  furring  and  lathing  as  is  necessary  in  the 
tin-pan  joist  system.  Repairs  to  the  ceiling  can  be 
readily  made  by  cutting  out  a  section  of  the  tile  and 
replacing  with  plaster  boards  and  plastering  over  same. 
A  careful  inspection  by  the  architect,  in  which  prac- 
tically every  tile  was  tested  and  considered  as  to  align- 
ment,  resulted   in   only   about   250   tiles   having  to  be 
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replaced  or  repaired.  This  in  a  large  measure  was  due 
to  the  damages  done  by  cutting  for  various  other  trades, 
such  as  for  plumbers  and  electricians. 

In  general  two  bars  were  used  in 
each  joist,  one  straight  and  one  bent. 
Wire-chair  bars  were  cast  into  the 
lower  section  of  the  tile.  The  2-in. 
concrete  slab  over  the  tile  was  rein- 
forced with  ji-in.  round  bars  spaced 
24-in.  centers.  The  joists  adjacent 
to,  or  under,  the  various  room  parti- 
tions, were  provided  with  extra  re- 
inforcement to  carry  the  additional 
loads. 

The  corridor  construction  is  shown 
in  one  of  the  details.  This  con- 
sisted merely  of  a  4-in.  reinforced- 
concrete  slab  and  was  poured  en- 
tirely separate  from  the  joist  con- 
struction. No  provisions  were  made  for  continuity, 
owing  to  the  great  difference  in  the  spans  of  the  two 
typ>es  of  slabs. 


The  drawings  also  show  a  section  through  the  typical 
girders.  The  concrete  flange  was  provided  for,  by  stop- 
ping the  tiles  short  of  the  girders  and  using  plaster 
board  end  pieces.  These  flanges  were  used  only  in  the 
middle  half  of  the  girders.  The  length  of  a  standard 
tile  being  30  in.,  special  tile.s  varying  in  length  from 
12  to  24  in.  were  used  to  fill  out  the  odd  places. 

A  section  through  the  typical  spandrel  girders  is 
shown.  A  continuous  steel  angle,  bolted  to  the  con- 
crete, was  provided  to  support  the  brick  facia.  Gal- 
vanized iron  anchors  were  used  to  tie  the  brick  into  the 
concrete  and  were  placed  in  the  forms  before  concret- 
ing. The  concrete  frame  was  entirely  covered  with  the 
brick  facia  on  the  front  and  court,  but  was  left  e.xposed 
on  the  sides  and  rear.  A  hung  ceiling  was  provided  for 
in  the  top  story, 

giving    an     inSU-  ^Symmefr/ca/  obouf  cerrfer  /.'ne 

lating  air  space, 
as  shown  in  one 
of  the  details. 
Holes  %vere  left 
in  the  tile  di- 
rectly under  the 
joists  and  plate 
hangers  were 
placed   in   the 
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forms  before  concreting.  The  concrete  in  the  slabs, 
girders  and  the  upper  story  columns  was  of  a  1:2:4  mix 
and  the  lower  story  columns  of  a  1:1:2  mix.  Test 
specimens  6  in.  in  diameter  and  12  in.  long  were  cast  of 
the  general  run  of  the  concrete  as  deposited  in  the  forms 
and  were  tested  for  compression.  These  cylinders  were 
made  in  pairs,  one  set  for  each  floor. 

The  plant  in.stallation  and  general  method  of  handling 
the  work  was  carefully  laid  out  before  the  plant  was 
shipped  to  the  site.  The  plant  consisted  of  a  chuting 
system,  with  a  steel  tower,  erected  on  the  inner  court, 
opposite  the  center  portion  of  the  building.  The  boom 
and  the  counterweighted  section  of  the  chuting  system, 
by  .swinging  through  a  large  arc,  enabled  the  placing 
of  the  concrete  directly  throughout  the  entire  floor.  The 
columns  were  poured  one  or  two  days  previous  to  the 
pouring  of  the  floor  slab,  thereby  giving  greater  stability 
to  the  form  structure  and  allowing  for  the  full  shrink- 
avre  of  the  columns'  concrete.  This  procedure  gave  an 
■pporl unity  to  clean  up  the  floors  previous  to  the  placing 
wf  the  steel  in  the  joists,  beams  and  girders.  A  J-yd. 
Viatch  mixer  was  placed  sufliciently  below  grade  to 
enable  an  economical  handling  of  the  concrete  ingredi- 
ents. The  sand  and  gravel  was  excavated  and  screened 
directly  from  the  Niagara  River. 
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DETAII.S  OF  OVPSUM  TII.E  FI-OOR  SYSTEM 

A  large  timber  bulkhead  was  built  against  the  back 
side  of  the  mixer  and  the  ready-mixed  sand  and  gravel 
which  was  delivered  by  trucks,  was  dropped  as  close  as 
possible  to  this  bulkhead.  A  common  scoop,  such  as 
is  generally  used  for  scraping  and  excavating  work,  was 
handled  by  one  man  and  pulled  by  the  same  hoisting 
engine  that  was  used  for  lifting  the  concrete  in  the 
tower.  A  cable  was  brought  over  the  sheaves  to  form  a 
straight  lead  toward  the  top  of  the  pile.  When  the 
cable  was  slack,  this  man  would  haul  the  scoop  back- 
ward down  the  pile  and  on  a  signal  the  hoisting  engine 
would  pull  the  new  load  up  to  the  top  of  the  pile,  thereby 
giving  a  constant  source  of  supply  for  the  mixer.  In 
front  of  the  bulkhead  was  a  storage  platform. 

The  tile  was  somewhat  brittle  but  with  the  spouting 
system  the  concrete  work  proceeded  economically  and 
successfully.  Because  of  the  high  efficiency  of  the  plant 
and  a  constant  supply  of  materials,  excellent  progress 
was  made.  The  first  floor  slab  was  poured  on  July  12 
and  the  last  pent  house  roof  slab  was  poured  on  Oct.  16, 
ten  days  ahead  of  schedule,  making  a  total  of  fourteen 
weeks  to  complete  the  reinforced-concrete  structure. 

J.  W.  Wilson  of  Detroit,  Mich.,  was  the  architect  for 
the  building  and  the  Stuyvesant  Properties,  Inc.,  the 
owners,  who  let  the  various  features  of  the  building 
direct.  The  reinforced-concrete  structure  and  floor  sys- 
tem was  designed  and  built  by  the  Barney-Ahlers  Con- 
struction Corporation,  of  New  York  City,  for  whom  the 
writer  acted  as  chief  engineer  on  this  project. 


Per  Capita  Lumber  Consumption 

In  the  United  States  the  per  capita  lumber  consump- 
tion was  highest  in  1906  at  515  ft.  b.m.  In  1900  it  was 
460  ft.  and  20  years  previous,  360  ft.  ■  In  1913  it  had 
dropped  to  430  ft.  and  by  1918  was  down  to  300  ft.  The 
estimated  1920  consumption  is  307  ft.  From  1851  to 
1911  the  consumption  in  England  increased  from  40  to 
120  ft.  and  in  Germany  from  1840  to  1900  it  doubled, 
reaching  150  ft.    France  now  uses  90  ft. 


Factors  Determining  the  Duty  of 
Water  in  Irrigation 

By  Justin  T.  Kingdon 

Consulting  Engineering,  Clieyenne,  Wyo. 

IN  order  to  show  the  various  and  interrelated  factors 
which  determine  the  use  of  water  in  irrigation  the 
classification  given  below  has  been  prepared  for  use  in 
court  cases  and. is  based  upon  the  chart  accompanying 
an  article  on  "Factors  Determining  the  Duty  of  Water 
i.i  Irrigation,"  by  H.  F.  Robinson,  supervising  engineer, 
U.  S.  Indian  Irrigation  Service,  in  Engineering  News- 
Record  of  Aug.  21  1919,  p.  355.  This  newer  scheme  may 
be  useful  to  engineers  and  others  engaged  in  irrigation 
development  as  a  guide  in  the  analysis  of  conditions 
on  new  projects  and  for  the  improvement  of  conditions 
on  projects  already  in  operation.  Some  repetition  in 
the  factors  is  unavoidable  because  of  their  interrelations. 
The  term  "duty  of  water,"  as  applied  to  irriga- 
tion, is  understood  generally  to  mean  the  amount  of 
water  actually  needed  to  grow  a  crop.  In  view  of  the 
many  varied  conditions  found  in  practice,  the  accom- 
panying classification  covers  rather  the  broader  sub- 
ject of  the  "use"  of  water.  Under  this  application  the 
"duty  of  water"  may  be  defined  as  the  amount  of  water 
artificially  applied  in  growing  a  crop. 

Factors  Affecting  the  Duty  of  Water  in  Irrigation 
Fixed  Factors 

1.  Precipitation:     A.   Quantity.     B.   Distribution. 

2.  Water  resources  available. 

3.  Climate:  A.  Humidity.  B.  Length  of  grovifing  season. 
C.  Altitude.  D.  Latitude.  E.  Evaporation.  P.  Tempera- 
tures  (a,  favorable;  b,  unfavorable). 

4.  Topography:     A.  General.     B.  Local. 

5.  Geology:  A.  Kind  of  soil.  B.  General  surface  anu 
subsurface  structure. 

Factors  Subject  to  Change 

1.  Economic  conditions: 

A.  Crops  grown. 

B.  Cost  of  water. 

C.  Transportation  of  crops  (a,  hauling  to  market;  b, 
local  sale;  c,  local  feeding). 

D.  Hired  labor  (a,  availability;  b,  cost;  c,  skill;  d, 
reliability). 

E.  Labor  not  hired. 

F.  Financial  problems  relating  to  the  control  of  water 
supply  through  (a,  public  administration;  b,  community  or 
company  management;  c,  the  individual  consumer). 

G.  Stage  of  irrigation  development. 
H.  Preparation  of  land. 

2.  Length  of  irrigating  season. 

3.  Stage  of  watershed  development;  A.  New.  B.  Inter- 
mediate.   C.  Settled. 

4.  Stage  of  land  development;  A.  New.  B.  Intermediate. 
C.  Settled. 

5.  Crops  grown. 

6.  Soil  cultivation;  A.   None.     B.  Ordinary.     C.  Careful. 

7.  General  soil  conditions;  A.  Raw  land.  B.  Unsettled. 
C.  Settled. 

8.  Skill  of  the  water  user. 

9.  Position  of  the  water  table. 

10.  Water  supply   (see  separate  classification  below). 

Water  Supply  (Factor  Subject  to  Change) 

1.  Quantity. 

2.  Distribution. 

3.  Quality. 

4.  Temperature. 

5.  Use:  A.  Municipal.  B.  Domestic.  C.  Stock.  D.  Irri- 
gation. 

6.  Control:  A.  Direct  flow.  B.  , Storage.  G.  Storage 
needed  but  impracticable. 

7.  Characteristics  of  individual  streams: 

A.  Geology  of  channel:  (a,  tight;  b,  porous;  c,  char- 
acter of  stream  bed). 

B.  Habits:    (a,  normal;  b,  flashy;  c,  debris;  d,  silt). 

8.  Delivery  to  irrigators:  A.  Continuous.  B.  Rotative. 
C.  Careful  control.  D.  Individual  responsibility  when  the 
water  is  under    (a,  private  ownership,  b,  public  control). 
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9.  Availability:  A.  Based  on  priority.  B.  Based  on 
riparian  rights.  C.  Whenever  desired.  D.  Outside  the 
growing  season  only.     E.  Indeterminate. 

10.  Losses  of  water: 

A.  Stream.  1.  Location  of  priorities.  2.  Geology  of 
channel.    3.  Problems  of  delivery.    4.  Return  Seepage. 

B.  Irrigation  works:  1.  Storage  (a,  seepage;  b,  evap- 
oration).   2.  Transportation  (a,  seepage;  b,  evaporation). 

C.  Field:  1.  Deep  percolation  (a,  kind  of  soil;  b, 
ditches  poorly  arranged;  c,  too  small  an  irrigation  head;  d, 
poorly  graded  land;  e,  faulty  attention).  2.  Evaporation 
from  the  soil:  (a,  no  cultivation;  b,  average  cultivation;  c, 
careful  cultivation;  d,  faulty  attention).  3.  Avoidable  sur- 
face waste;  (a,  faulty  delivery;  b,  faulty  distribution;  c, 
poorly  graded  land;  d,  faulty  attention).  4.  Unavoidable 
losses:  (a,  deep  percolation;  b,  evaporation;  c,  surface 
waste). 

I).  Miscellaneous  losses  in  delivery  of  water  for:  (a, 
domestic  use;  b,  stock  purposes). 

Factors  Which  May  Be  Corrected 

1.  Control  of  water:  A.  Public  administration.  B.  Com- 
munity company  management.  C.  The  individual  water  user. 

2.  Errors  in  adjudication:  A.  State  administrative  board 
or  court  decree.  B.  Granting  rights  to  the  use  of  more 
water  than  is  economical. 

3.  Basis  of  payment:  A.  Bulk  quantity  delivered.  B. 
Amount  delivered  as  continuous  flow.    C.  Acreage  irrigated. 


Expressways  Proposed  to  Relieve 
N.  Y.  Traffic  Congestion 

C.  W.  Leavitt  Suggests  Elevated  Vehicular  Routes 

— Amos  Schaeffer  Analyzes 

Cost  of  Plan 

TO  RELIEVE  traffic  congestion  in  the  Borough  of 
Manhattan,  New  York  City,  a  number  of  north- 
and-south  elevated  vehicular  expressways  through  the 
centers  of  existing  city  blocks  and  vehicular  tunnels 
under  Central  Park  were  proposed  by  Charles  W. 
Leavitt,  landscape  engineer,  at  the  meeting  March  16 
of  the  New  York  Section  of  the  American  Society 
of  Civil  Engineers,  which  was  devoted  to  a  discussion 
of  the  subject  "Streets  and  Parks  of  the  Metropolitan 
District."  The  routes  suggested  for  these  new  traffic 
ways  are  as  follows : 

1.  Between    l.st  and    2nd  Avcs.,  from  24th  to  127th  St. 

2.  Between   2nd  and    3rd  Aves.,  from  10th  to  128th  St. 

3.  Between    .ith  and    6th  Aves.,  from    8th  to    59th  St. 

4.  Between    9th  and  10th  Avcsi.,  from  1 1th  to  110th  St. 
:,.  Between  10th  and  11th  Aves..  from  17th  to    73rd  St. 

Extracts  from  Mr.  Leavitt's  paper  follow : 
Connection  between  the  ground  and  these  elevated 
expressways  should  be  made  every  ten  blocks  or  so,  by 
ramps  leading  to  the  less  traveled  ways,  such  as  15th,  24th, 
35th  Sts.  Wheeled  vehicles  from  the  expressways  should 
not  be  brought  into  already  over-crowded  ways  such  as  14th, 
23rd  and  34th  Sts.  Pedestrian  approaches  might  be  made 
more  often,  by  stairways  or  ramps.  Arrangements  could 
be  made  for  stopping  automobiles  on  the  sides  of  the 
express  ways,  as  here  doubtless  will  be  popular  locations 
for  stores  because  of  the  passing  traffic.  In  the  center 
there  might  be  through  roadways,  where  speed  could  be 
attained  with  no  interruption  from  cross  traffic. 

It  has  been  suggested  that  these  expressways  be  con- 
structed as  overhead  tunnels,  i.sing  the  roofs  for  access  to 
adjacent  buildings.  This  would  mean  closed  vehicular 
passageways  above  ground.  While  gas  fumes  make  closed 
tunnels  for  automobile  traffic  impossible  at  present,  the 
improvement  in  locomotion  which  rightfully  may  be 
expected  some  day  will  relieve  this  condition  and  make  it 
possible  iit  use  motor  vehicles  in  tunnels  both  above  ground 
and  underground.  This  would  permit  the  projecting  of  the 
vehicular  express  way  between  5th  and  6th  Aves.  from  59th 
St.  in  the  form  of  a  subway  under  Central  Park,  and  make 
it  a  most  desirable  means  of  entrance  and  exit  to  and  from 
the  city. 


At  first  it  might  seem .  a  Herculean  task  to  destroy 
enough  buildings  in  the  center  of  blocks  to  permit  the  con- 
struction of  these  thoroughfares  but,  if  it  is  done  under 
an  excess  condemnation  plan,  the  city  should  reap  a  return 
far  greater  than  the  cost  of  condemnation.  One  hundred 
feet  on  either  side  of  an  express  way  might  be  condemned 
and  sold  after  the  express  way  is  put  through.  The  added 
ratables  also  would  be  a  source  of  income  and,  moreover, 
there  would  be  made  available  much  property  now  more  or 
less  inaccessible.  The  space  under  the  express  ways  could 
be  used  for  garages,  storage  houses,  parking,  service 
entrances  to  store  basements,  etc. 

Cost  of  Plan  Analyzed 

Discussing  Mr.  Leavitt's  proposals,  Amos  Schaeffer, 
consulting  engineer  to  the  borough  president  of  Man- 
hattan, presented  figures  indicating  the  cost  of  the  ex- 
pressways suggested;  portions  of  his  remarks  follow: 

Expressways  are  suggested  above  and  between  the  ave- 
nues in  Manhattan  for  the  entire  width  of  the  island.  Such 
heroic  treatment  can  only  be  resorted  to  after  all  other 
efforts  for  relief  have  been  exhausted.  On  the  assumption 
that  expressways  will  be  100  ft.  wide  the  assessed  value  of 
the  land  for  all  is  approximately  $275,000,000.  The  price 
which  the  city  has  to  pay  for  property  is  usually  from  50  to 
100  per  cent  in  excess  of  the  assessed  value.  The  property 
necessary  for  these  expressways  would,  therefore,  cost 
from  $412,000,000  to  $550,000,000.  It  is  suggested  that 
excess  condemnation  be  applied  to  an  additional  100  feet 
of  land  on  each  side  of  them,  which  the  city  could  after- 
ward sell  and  from  which  it  could  reap  a  return  far  greater 
than  the  cost  of  condemnation,  which  would  increase  taxes 
and  make  available  property  which  is  now  more  or  less  in- 
accessible. Assuming  that  the  city  could  sell  the  excess 
land  at  a  profit — which  is  open  to  debate — it  would  require 
a  capital  of  $1,236,000,000  to  $1,650,000,000  for  the  land. 

There  are  approximately  27  miles  of  expressways,  which 
at  the  rate  or  $5,000,000  a  mile,  would  cost  $125,000,000. 
The  grading  and  paving  of  the  lower  level  of  these  avenues 
would  cost  an  additional  $15,000,000,  which  together  with 
the  cost  of  the  land  makes  a  grand  total  of  $1,375,000,000 
to  $1,800,000,000  as  the  cost  of  the  complete  improvement. 

A  more  intensive  use  of  existing  highways  must  be  made 
before  now  ones  are  laid  out  in  the  Borough  of  Manhattan. 
For  example,  it  has  been  suggested  at  various  times  that  a 
subway  be  built  to  carry  the  6th  Avenue  elevated  railroad 
traffic  and  that  the  elevated  structure  be  converted  into 
a  vehicular  highway  ending  at  Central  Park,  where  the 
traffic  would  be  absorbed  by  the  park  roads.  More  im- 
mediate relief  must  be  found  by  a  study  of  local  congestion 
and  the  application  of  remedies. 

The  construction  of  the  Park  Ave.  viaduct  and  the  high 
level  roadway  around  the  westerly  side  of  the  Grand  Central 
Station  have  been  very  effective  means  of  relief  in  the 
vicinity  of  42d  St.  and  5th  Ave.  Some  further  changes  are 
necessary  to  obtain  the  maximum  benefit  from  this  improve- 
ment. The  intensity  of  traffic  on  the  Park  Ave.  viaduct  is 
as  great  as  that  on  5th  at  42d  St.;  the  intensity  of  traffic  on 
Fifth  Avenue  was  reduced  after  the  opening  of  the  viaduct. 
Traffic  observations  made  about  a  year  ago  showed  that  the 
intensity  of  traffic  on  both  thoroughfares  was  about  the 
same,  namely,  6.5  vehicles  per  lane  of  traflfic  per  minute. 
Two  years  ago  the  intensity  on  5th  Ave.  was  6.2  vehicles 
per  lane  of  traffic  per  minute,  while  that  on  the  Park  Ave. 
viaduct  was  8.8.  These  observations  indicate  the  greatest 
intensities  during  a  period  of  one  hour  between  5  and  6  p.m. 

Particular  attention  should  bo  given  to  a  study  of  the 
zoning  law  in  its  relation  to  transportation.  The  authoritic  : 
should  make  an  effort  to  distribute  the  priv.itc  activities 
more  uniformly  throughout  the  city  instead  of  oncauraginT 
them  to  concentrate  in  one  or  a  few  spots.  It  is  no', 
necessary  to  have  promi.ncuou.H  manufacturing  industries 
located  in  the  same  section.  It  is  a  convenience  to  have 
the  retail  department  stores  in  one  locality  so  that  people 
may  travel  quickly  and  easily  from  -one  to  another,  but  it 
is  not  necessary  to  have  the  garment  factories  in  the  same 
locality. 
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Conditions  of  Madison  Water  Tank 
After  30  Years'  Service 

By  Walter  E.  Miller 

Civil  and  Hydraulic  Engineer.  Madison,  Wis. 

SINCE  those  who  have  to  do  with  public  utility  valua- 
tion and  rate  making  are  frequently  confronted  with 
the  question  of  proper  or  reasonable  allowance  for  de- 
preciation, the  essential  facts  concerning  the  condition 
of  the  water  tank  and  supporting  and  inclosing  masonry 
tower  of  the  water-works  of  Madison,  Wis.,  at  the  time 
of  removal  after  thirty  years  of  service,  may  be  of 
value  to  many  engineers. 

This  structure  was  erected  in  1890.  Its  demolition 
was  completed  early  in  Januarj',  1921.  It  was  removed 
because  (1)  the  daily  consumption  of  water  and  the 
pumping  rates  had  so  greatly  inci-eased  since  the  tank 
was  erected  that  the  size  of  the  tank  became  too  small 
to  be  of  material  value,  and  (2),  because  the  tower 
and  tank  obstructed  an  important  street.  The  history 
of  this  structure  shows  how  greatly  the  allowances  for 
depreciation  might  differ,  depending  upon  whether  they 
include  or  exclude  the  functional  as  well  as  physical 
depreciation. 

The  structure  stood  in  the  center  of  East  Washing- 
ton Ave.,  one  block  from  the  Capitol  square.  It  con- 
sisted of  a  steel  tank,  12:1  ft.  in  diameter  by  60  ft.  high, 
supported  and  enclosed  by  a  cylindrical  brick  wall  above 
a  one-story  square  structure  of  stone  masonry.  The 
bottom  of  the  tank  was  72  ft.  and  its  top  was  132  ft. 
above  the  street.  The  height  to  the  top  of  the  weather 
vane  above  the  ornamental  canopy  or  roof  of  the  tank 
was  161  feet. 

The  tank  rested  on  a  grillage  of  steel  rails  laid  upon 
four  16-in.  I-beams  carried  by  the  heavy  brick  wall. 
Above  the  bottom  of  the  tank  the  wall  had  three  thick- 
nesses, nominally  8,  6  and  4  in.  The  lower  third  of 
that  portion  was  laid  in  contact  with  the  tank  and  had 
a  thickness  of  the  widths  of  two  bricks  laid  flat.  For 
the  middle  third  of  the  tank  the  wall  consisted  of  two 
rings  of  brick,  one  laid  flat  and  one  on  edge,  and  was 
2  in.  from  the  tank.    Around  the  top  third  of  the  tank 


WETTED  SURFACE  OF  PLATE  IN  SECOND  RING 

OF  MADISON  TANK 


INTERIOR   VIEW   OF  PLATES   BELIEVED  TO   H.WE  BEEN 

IN  FOURTH  AND  FIFTH  RING  FROM  BOTTOM  OF  TANK 

Fifth  ring  plate  has  been  dropped 

4  in.  from  it  was  a  wall  one  brick  width  in  thickness. 
Examination  of  the  structure  before  and  during  its 
removal  revealed  but  little  deterioration;  so  little  as  to 
make  it  appear  that  its  thirty  years  of  actual  service 
would  be  but  a  small  part  of  its  possible  physical  life. 
The  most  noticeable  and  important  deterioration  was 
incipient  disintegration  of  the  outer  brickwork  near  the 
level  of  the  bottom  of  the  tank,  but  this  might  have 
been  repaired  at  moderate  expense  had  the  continued 
use  of  the  structure  been  desired.  Notwithstanding  the 
apparent  fact  that  the  tank 
plates  had  never  been  cleaned 
and  repainted  the  greater 
part  of  their  surfaces  was 
still  well  preserved  and 
smooth,  although  in  places 
the  paint  was  gone  and  rust 
had  formed.  In  a  few  places 
there  was  a  noticeable  pitting 
of  the  metal,  but  in  no  case 
had  this  gone  far  enough  to 
warrant  any  apprehension  as 
to  weakening  of  the  plates. 
Some  close-range  photographs 
of  typical  portions  of  the 
plate  surfaces  on  their  inner 
or  water-side  show  insignif- 
icant deterioration  of  the 
metal.  TJne  general  average 
condition  of  the  outer  surface 
was  somewhat  better.  It  is 
obvious  that  only  the  inner 
surface  could  readily  have 
been  cleaned  and  repaired. 


-ABOVE  BOTTOM 
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Important  Contracting  Questions  Decided  in 
Cleveland  Clearwater  Basin  Suit 

Litigation  Over  Unpaid  Balance  and  Cost  of  Rebuilding  After  Collapse  of  Roof  Section  Five  Years  Ago — 
Delayed  Acceptance,  Measure  of  Damages,  and  Certification  of  Funds  Among  Main  Points  Involved 


DECISION  by  the  U.  S.  District  Court  at  Cleveland 
of  a  contract  suit  arising  from  construction  and 
subsequent  partial  collapse  of  a  Clearwater  basin  for  the 
city's  new  West  Side  filtration  plant  gives  information 
on  a  number  of  perplexing  and  important  questions 
in  public-works  construction  contracts.  Because  of  the 
light  thrown  on  contract  relations  and  the  wide  applica- 
tion of  the  principles  involved,  a  summary  of  the  case 
is  given  below,  although  an  appeal  is  still  under  con- 
sideration by  the  city.  The  court  decision  as  well  as 
findings  previously  reached  by  a  special  master  is  in 
substance  a  complete  denial  of  the  city's  claims  in 
the  case. 

A  remarkable  tangle  of  events,  including  entire  recon- 
struction of  the  basin,  led  to  the  original  contractor's 
euing  the  city  three  years  ago  for  unpaid  balance  and 
extras.  The  city  made  counterclaim  for  damages  for 
delay,  ayid  for  the  whole  cost  of  reconstruction.  The 
court  referred  the  case  to  Robert  Hoffmann,  chief 
engineer  of  the  city's  Department  of  Public  Service,  as 
master  to  hear  and  decide  the  issues.  After  hearings 
in  which  voluminous  testimony  was  presented,  the 
master  reported  his  findings  to  the  court  a  year  ago, 
and,  upon  review  of  various  exceptions  to  these  findings, 
a  decision  was  finally  rendei-ed  by  Judge  D.  C.  Westen- 
haver  on  Nov.  12  last.  It  approves  the  master's  report 
except  on  one  point  of  law  involved. 

The  court  rejects  the  city's  claim  that  the  first  con- 
tractor is  liable  for  the  cost  of  reconstruction  decided 
upon  by  the  city,  but  requires  him  to  refund  payments 
made  for  the  defective  concrete.  Liability  of  the  con- 
tractor for  liquidated  damages  is  reafl^rmed,  but  the 
contractor  is  held  entitled  to  reasonably  prompt  accept- 
ance after  substantial  completion.  In  general  the 
decision  upholds  rules  of  fair  dealing  with  the  con- 
tractor, among  others  the  rule  that  he  is  not  to  be  held 
liable  for  defects  of  the  engineer'.^  planning. 

How  THE  Case  Originated 

Filtration  of  its  Lake  Erie  water  supply  was  decided 
on  by  Cleveland  eight  years  ago,  and  a  large  filter  plant 
was  laid  out  on  a  low  lake-front  flat  a  mile  west  of  the 
central  part  of  the  city,  between  the  lake-front  bluff 
and  the  old  channel  of  the  Cuyahoga  River,  which  here 
runs  parallel  to  the  shore.  The  subsoil  conditions  were 
not  well  known,  but  some  explorations  .showed  much 
soft  material  and  peat.    Ordinary  spread  footings  were 

'  [ited  for  the  filter  house  and  the  .several  basins, 
h'iwever. 

The  design  of  the  plant  was  made  by  special  filtration 
engineers  retained  by  the  city,  headed  by  the  late  R.  W. 
Pratt,  reporting  to  C.  F.  Schulz,  then  commissioner  of 
water.  rFor  a  description  of  the  plant  see  Engineering 
Neu'H  of  Oct.  19,  1916,  p.  732,  where  general  layout 
plans  are  given.)  That  an  inadequate  view  was  taken 
of  the  foundation  condition."*  became  evident  very  quickly 
after  completion  of  the  major  part  of  the  plant,  through 
c'estructive  settlement  of  the  filter  house  and  part  of 
the  adjoining  coagulation  basin,  as  described  in  Engi 
neering  Newp.  of  Dec.  7,  1916,  p.  1099.     A  pumping 


.station  on  the  same  site,  founded  on  piles,  has  given  no 
trouble  in  spite  of  heavy  machinery  loads. 

Design  of  Basiw— The  25,000,000-gal.  covered  clear- 
water  basin,  195i  x  938  ft.  in  ground  plan,  27  ft.  clear 
inside  height,  was  located  close  against  the  bluff  bound- 
ing the  site  on  the  south.  Its  design,  following  con- 
ventional practice,  comprised  a  lower  6-in.  concrete 
floor  on  which  was  laid  an  upper  groined-arch  floor  6  in. 
thick  at  the  crOwn  and  18  in.  thick  at  the  columns; 
gravity  side  walls;  square  columns  spaced  15  ft.  9  in. 
on  centers;  and  a  groined-arch  roof  of  6-in.  to  12-in. 
thickness  cut  into  four-column  units  by  construction 
joints  along  the  center  lines  of  bays.  An  earth  fill  of 
2  ft.  was  to  be  placed  over  the  roof. 

A  contract  for  the  construction  of  this  basin  was 
let  to  the  Walsh  Construction  Co.,  of  Davenport,  Iowa, 
on  March  29,  1915,  and  the  work  was  carried  out  be- 
tween that  time  and  the  end  of  the  year. 

Trouble  in  Construction' — Numerous  troubles  arose 
during  construction,  of  quite  different)  kinds.  Bad 
ground  as  well  as  delays  on  the  part  of  both  engineers 
and  contractor  were  concerned.  The  ground  in  the 
bluff  south  of  the  site  slipped  and  moved,  parts  of  the 
south  wall  footings  were  pushed  out  of  place  while 
being  concreted,  and  part  of  the  floor  heaved.  Leaking 
sewer  and  water  pipes  contributed  other  troubles. 
Trenches  for  the  main  conduits  .showed  flow  and 
heaving  of  the  ground.  Part  of  the  construction  was 
to  be  completed  in  90  days,  according  to  the  contract, 
but  soon  after  starting  the  contractor  was  ordered  to 
wait  for  changes  in  plans  and  could  not  finally  take  this 
part  of  the  work  in  hand  till  long  after  the  90-day  limit 
was  over.  Delays  of  various  kinds  made  night  work 
neces.sary.  There  was  a  lack  of  adequate  inspection 
force,  and  often  no  inspectors  were  present  during  the 
night  shift. 

It  is  in  every  way  probable  that,  due  both  to  the 
delays  experienced  and  to  the  troublesome  nature  of  the 
ground,  the  conduct  of  the  work  was  under  the  influence 
of  great  hurry  part  of  the  time,  to  the  prejudice  of 
careful  workman.ship.  Negligent  foremen  played  a  part 
in  this  result,  it  would  appear  from  some  of  the  facts. 
As  to  materials,  the  city  selected  the  aggregate  from 
several  samples  submitted  by  the  contractor,  and 
through  its  inspection  had  continuous  control  of  its 
quality  as  al.so  of  workmanship  and  setting  of  forms. 
As  to  cement,  subsequent  charges  of  skimping  in  cement 
have  no  foundation,  according  to  testimony  presented  at 
the  hearings,  but  the  total  of  cement  used  exceeded,  if 
anything,  that  recjuired  by  the  quantities  and  mixtures. 

Disputes — Delayed  completion  and  extra  work  due 
to  the  city's  changes  and  to  the  emergency  troubles 
encountered  led  to  disputes  between  the  city  and  the 
contractor  before  the  work  was  wholly  completed.  The 
bond-issue  funds  available  for  the  job  were  exhausted 
before  the  contractor  had  been  fully  paid.  The  director 
of  finance  stopped  payments,  although  the  engineers 
reported  the  completion  of  work  amounting  to  nearly 
$30,000  more  than  the  certified  funds.  In  .lanuary. 
1916,  the  city's  engineers  reported  the  job  completed 
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but  the  director  of  public  utilities  declined  to  issue  a 
certificate  of  completion.  During  the  early  part  of  1916 
settlement  developed  in  the  basin  structure,  as  was 
made  evident  by  cracks  in  the  roof  and  by  an  outvi^ard 
tipping  of  the  north  w^all.  The  basin  was  filled  to  a 
depth  of  a  few  feet  of  water,  but  on  account  of  leakage 
at  cracks  in  certain  partition  walls  in  the  basin  it  was 
again  emptied. 

Roof  Collapse— On  July  9,  1916,  shortly  after  the 
basin  was  emptied,  one  roof  section  comprising  four 
columns  and  four  panels  collapsed.  The  stubs  of  the 
four  broken  columns  showed  diagonal  laitance  streaking 
and  chalkiness,  and  in  places  very  bad  honeycombing 
(see  Engineering  Neivs,  July  27,  1916,  p.  186,  and  The 
Engineering  Record,  July  29,  1916,  p.  151,  for  illus- 
trated descriptions  of  the  collapse). 

An  investigation  of  the  failure  was  carried  out  for 
the  city  by  J.  H.  Herron,  N.  C.  Johnson,  and  F.  C. 
Noble,  in  the  course  of  which  many  patches,  streaks  or 
bands  of  porous  or  chalky  character  were  found  in  the 
concrete.  There  was  a  wide  band  of  this  kind  in  the 
north  wall,  where  in  fact  some  leakage  had  been 
observed  previously.  Also,  flexure  cracks  showed  in  the 
columns,  suggesting  a  northward  pressure  of  the  roof. 
A  reconstruction  plan  was  developed  by  Messrs. 
Johnson  and  Noble  for  the  city,  which  consisted  of 
building  a  new  reinforced-concrete  structure  around 
and  inside  the  old.  It  included  a  layer  of  heavily 
reinforced  concrete  over  the  roof,  a  similar  one  on  the 
floor  of  the  old  basin,  reinforced  side  walls  inside  the 
old,  concreted  integrally  with  the  new  floor  and  roof 
work,  and  reinforced-concrete  jackets  around  the  old 
columns  continuous  with  the  new  floor  and  connecting 
with  the  new  roof  by  way  of  openings  cut  in  the  old  roof 
around  the  columns.  The  city  demanded  that  the  Walsh 
Construction  Co.  build  this  new  structure,  in  obedience 
to  the  clause  of  the  contract  requiring  it  to  repair  and 
replace  any  faulty  work  discovered  prior  to  one  year 
after  acceptance  of  the  basin.  Acting  on  the  results  of 
an  investigation  made  for  the  Walsh  company  by  San- 
ford  Thompson,  Wilbur  J.  Watson  and  J.  M.  Armstrong, 
who  disagreed  with  most  of  the  conclusions  reached  by 
the  city's  experts,  the  company  refused.  Thereupon  the 
city  called  for  bids  and  let  a  contract  to  the  John  F. 
Casey  Co.  of  Pittsburgh  {Engineenng  News,  Nov.  23, 
1916,  p.  1009,  and  Dec.  14,  1916,  p.  1150).  The  cost 
of  this  work  as  carried  out  amounted  to  $326,277.35. 
The  original  basin  had  been  contracted  for  at  unit  prices 
totaling  $272,636  on  the  estimated  quantities,  but 
actually  cost  (including  extras)  $311,067.41. 

The  filter  plant  and  reconstructed  clearwater  basin 
are  now  in  operation,  and  have  been  operating  during 
the  past  three  years,  in  progressive  proportion. 

Suit  was  brought  by  the  Walsh  company  for  unpaid 
balance.  In  answer  the  city  claimed  that  the  contract 
had  not  been  completed;  that  its  liability  was  limited 
in  any  event  by  the  available  funds  certified  on  the 
contract,  and  that  the  extras  had  not  been  ordered  in 
writing;  and  it  further  entered  counterclaim  for  the 
payment  of  liquidated  damages  for  delay  in  completion 
( the  length  of  this  delay  being  not  stated)  and  also  for 
the  entire  cost  of  reconstruction,  alleging  that  the  recon- 
struction was  necessitated  by  the  contractor's  faulty 
work.  The  defects  charged  included  allowing  excessive 
loam,  clay  and  fines  in  the  sand,  and  soft  stones  in  the 
coarse  aggregate;  improper  proportioning  and  mixture; 
failure  to  clean  the  surface  of  the  concrete  before  plac- 


ing additional  concrete;  failure  to  deposit  the  concrete 
so  as  to  give  a  compact,  dense  and  impervious  concrete; 
failure  to  join  the  old  and  new  concrete  in  such  a  way 
as  to  prevent  cracks  and  leaks  occurring ;  failure  to  keep 
the  concrete  moist  and  prevent  shrinkage;  failure  to 
remove  water  prior  to  depositing  concrete;  failure  to 
step  off  the  concrete  at  construction  joints;  use  of  leaky 
and  misplaced  forms;  failure  to  prevent  displacement 
of  reinforcement;  general  use  of  excessive  water;  pour- 
ing the  columns  in  two  or  more  lifts;  allowing  cracks 
to  form  in  the  dividing  wall  between  the  two  sections  of 
the  basin;  and  failure  to  give  personal  attention  to  the 
work. 

Findings  of  Master  and  Court 
The  findings  of  the  special  master,  so  far  as  concurred 
in  by  the  court,  were : 

(a)  The  original  contractor  is  not  liable  for  the  cost 
of  reconstruction,  but  only  for  the  cost  of  remedying 
defective  work.  The  defective  concrete  found  was  com- 
puted as  1,922.67  cu.yd.,  of  original  value  $14,431.86, 
but  estimated  to  cost  $56,000  to  cut  out  and  replace.  As 
this  method  of  repair  was  not  chosen  by  the  city  but  the 
basin  was  reconstructed  instead,  he  is  liable  only  for  the 
original  value. 

(b)  The  existence  of  defective  work  does  not  pre- 
judice his  claim  that  the  work  was  completed,  and  he 
was  entitled  to  reasonably  prompt  acceptance  by  the 
city ;  the  master  fixed  a  date  of  constructive  acceptance. 

(c)  The  contractor  is  entitled  to  payment  for  extra 
work  ordered  (even  though  not  in  writing),  but  not  for 
work  due  to  a  proper  risk  of  the  contract,  such  as  slides, 
nor  for  extra  work  arising  from  the  presence  of  a  city 
railroad  track  not  shown  on  the  city's  plan  but  present 
on  the  site  when  he  bid. 

(d)  He  is  liable  for  liquidated  damages  for  delay 
in  completion,  at  the  rate  fixed  in  the  contract,  proper 
extensions  of  time  being  allowed  for  delays  caused  by 
the  city,  up  to  the  date  of  completion  fixed  by  the  master. 

On  the  important  question  whether  the  city  is  liable 
under  the  contract  for  an  amount  exceeding  the  moneys 
certified  on  the  contract  by  the  city's  director  of  finance 
as  being  available  for  the  contract,  the  master  held  that 
it  was  not  liable,  and  that  therefore  the  contractor 
could  not  recover  the  balance  due  and  extras,  but  on  the 
other  hand  was  relieved  from  liquidated  damages  for 
delay,  as  the  contract  terminated  when  the  money  was 
exhausted  and  completion  thus  became  impossible. 
Judge  Westenhaver,  however,  reverses  this  finding, 
after  full  analysis  of  the  law ;  he  holds  the  city  liable  for 
unpaid  balance  and  extras,  and  holds  the  contractor 
liable  for  payment  of  liquidated  damages. 

The  court  also  holds  the  contractor's  surety  liable,  in 
spite  of  minor  changes  in  and  additions  to  the  contract, 
which  the  surety  claimed  had  been  made  without  his 
consent. 

On  a  number  of  the  points  involved  the  reasoning  is 
given  below  by  citations  from  the  report  and  the  de- 
cision, as  having  essential  bearing  on  proper  contract 
administration. 

Certification  and  Validity  of  Contract 

Specific  clauses  of  the  city  charter  require  that  every 
contract,  to  be  valid,  must  be  endorsed  by  the  city's 
director  of  finance  with  a  certificate  that  funds  are 
available  for  the  purpose  of  the  contract,  stating  the 
amount.  A  clause  of  the  clearwater  basin  contract  made 
the  same  requirement.     Accordingly,   the   director  of 
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finance  certified  on  the  contract  that  $272,636  was  avail- 
able, this  being  the  total  for  the  engineer's  estimate 
quantities  at  the  unit  prices  bid  by  Walsh. 

The  court  held  that,  like  similar  provisions  In  the 
Ohio  general  code,  the  charter  requirement  of  certifica- 
tion applies  only  to  contracts  paid  from  taxes,  not  from 
bond  issues,  and  that  the  basin  contract  would  have  beftu 
valid  without  certification.    The  court  further  observes : 

In  making  a  contract  upon  a  unit  basis,  especially  one  of 
this  magnitude,  it  is  impossible  to  do  move  than  to  make 
an  approximate  estimate,  and  this  is  what  was  done.  It 
was  expected  and  contemplated  that  these  quantities  might 
be  exceeded.  Likewise  in  a  work  of  this  character  and 
magnitude,  unforeseen  conditions  will  arise  during  per- 
formance which  make  necessary  changes  and  alterations 
in  the  plans  in  order  to  accomplish  the  main  object  and 
purpose  of  the  contract.  This  also,  the  contract  evidences, 
was  contemplated  by  the  parties,  and  provision  is  made 
therein  for  changing  and  altering  the  plans  during  perform- 
ance and  for  extra  work,  the  necessity  for  which  it  was 
expected  would  arise  but  the  nature  and  extent  of  which 
could  not  be  determined  in  advance.  If  the  nxaster's  con- 
clusion is  sustained,  the  city's  power  to  make  a  contract 
upon  a  unit  basis  would  be  utterly  destroyed. 

Obviously  the  proper  construction  of  these  sections  when- 
ever applicable  must  be  one  which  will  permit  a  valid  con- 
tract to  be  made  and  will  enable  both  parties  to  determine 
at  the  time  of  making  it  whether  or  not  the  contract  is  a 
valid  one  and  susceptible  of  full  performance.  It  is  either 
valid  at  that  time  or  it  is  invalid;  if  valid  when  made,  it 
binds  both  parties  until  fully  performed ;  it  does  not  be- 
come invalid  because  of  the  failure  to  estimate  correctly 
in  advance  the  amount  necessary  to  be  certified. 

Substantial  Performance  and  Delayed  Acceptance 

In  confirming  the  master's  finding  that  the  faulty 
work  found  does  not  bar  the  claim  of  substantial  per- 
formance, the  court  says : 

It  is  settled  law  that  if  a  contractor  performs  in  good 
faith,  is  guilty  of  no  intentional  violation  of  his  contract 
but  has  merely  deviated  from  the  plans,  or  was  not  guilty 
of  allowing  defective  materials  or  faulty  workmanship  to 
creep  in  during  performance,  he  is  entitled  to  recover  upon 
the  theory  of  substantial  performance.  .  .  .  It  is  also 
settled  that  if  a  contract  is  substantially  performed,  a 
refusal  of  the  engineer  or  architect  to  accept,  even  when 
such  acceptance  is  made  a  condition  precedent  to  the  eon- 
tractor's  right  to  recover,  is  unreasonable  and  arbitrary, 
and  will  not  bar  recovery. 

The  master,  in  considering  whether  the  delay  of  the 
director  of  public  utilities  to  accept  the  work  was  justi- 
fied, remarks  as  follows: 

In  the  testimony  of  Thomas  S.  Farrell,  director  of  public 
utilities,  he  stated  that  he  had  rea.son  to  refuse  acceptance, 
but  upon  cross-questioning  it  was  brought  out  that  the 
reason  for  this  feeling  was  not  on  account  nf  defective 
work  of  the  plaintiff,  but  because  failures  had  occurred  in 
other  structures  in  the  immediate  vicinity  built  in  connec- 
tion with  the  filtration  plant  which  made  him  look  with 
distru.st  upon  the  work  of  the  plaintiff. 

Taking  into  consideration  the  meetings  held  between  the 
contractor's  representatives  and  the  city,  the  endorsement 
of  the  work  and  comments  upon  plaintiff's  claims  for  extra 
payment  made  by  the  city's  engineer,  the  protection  which 
the  contract  afforded  in  case  defective  work  was  found  even 
after  the  making  of  the  final  estimate,  the  one-year  period 
of  maintenance,  and  the  fact  that  the  city  had  assumed  at 
least  a  partial  control  of  the  reservoir  by  placing  it  in 
charge  of  Its  foreman  and  with  its  own  forces  made  repairs 
upon  the  rewrvoir  for  defects  which  were  not  considered 
as  the  fault  of  the  plaintiff,  it  would  appear  that  the  director 
of  public  utilities  could  and  should  have  given  the  formal 
acceptance  required  under  the  contract,  which  in  turn  would 
have  established  the  date  when  the  final  settlement  for  the 


work  would  have  become  due,  subject  to  the  terms  of  the 
contract. 

Thereupon  the  master  fixed  a  date  about  three  months 
after  completion  as  a  constructive  date  of  acceptance. 

Contractor's  Liability  for  Reconstruction 
Opposing  claims  of  impi-oper  design  and  improper 
construction  were  analyzed  by  the  master  in  deciding 
whether  the  cost  of  rebuilding  the  basin  should  be 
charged  to  the  original  contractor.  He  states,  with 
respect  to  the  relative  influence  of  defective  workman- 
ship and  defective  design: 

Testimony  indicates  that  some  defective  concrete  was 
placed  by  plaintiff,  and  that  also  other  defects  existed  in 
the  structure  which  it  was  not  proven  were  due  to  work- 
manship or  materials  furnished  by  the  plaintiff. 

The  reservoir  for  which  plaintiff  held  contract  was  of  a 
type  requiring  a  firm,  unyielding  foundation  so  that  any 
unequal  settlement  could  be  prevented.  Any  unequal  set- 
tlement would  have  a  tendency  to  open  up  the  concrete  at 
construction  joints  and  form  cracks  at  other  locations  in 
the  structure  depending  upon  the  amount  and  extent  of 
such  unequal  settlement.  .  .  .  The  structure  was  evi- 
dently designed  upon  the  assumption  that  a  suitable  soil 
was  to  be  encountered  for  the  foundation.  A  different  con- 
dition seems  to  have  developed. 

^  After  mentioning  the  slides  and  upheavals,  the  forma- 
tion of  settlement  cracks  in  the  basin  structure,  out- 
ward tipping  of  the  north  basin  wall,  flexure  cracking 
of  the  columns,  and  the  like,  he  finds  that: 

All  of  these  conditions  are  evidence  of  the  instability  of 
the  foundation  soil,  such  as  might  be  expected  at  the  loca- 
tion, such  as  occupied  by  the  reservoir,  where  a  quicksandv 
soil  was  encountered  at  a  depth  of  8  or  9  ft.  below  the  level 
of  Lake  Erie,  and  only  a  short  distance  removed  from  the 
old  river  bed. 

Testimony  seemed  plainly  conclusive  that  many  defects 
in  the  structure  which  it  was  contended  required  correction 
were  incidental  to  the  use  of  concrete  or  to  the  design,  and 
at  all  events  were  due  to  other  causes  than  workmanship 
and   material  furnished  by  the   plaintiff. 

Passing  upon  the  sufficiency  of  the  soil  and  its  prepara- 
tion for  assuming  its  load  in  connection  with  a  structure 
such  as  this  reservoir,  was  certainly  an  engineering  matter 
and  an  obligation  which  the  engineer  was  bound  to  assume. 
To  claim  liability  upon  the  part  of  the  contractor  for  failure 
due  to  faulty  bottom  conditions,  inducing  settlement  cracks, 
seems  entirely  without  justification,  as  the  design  of  the 
structure  should  have  been  such  as  to  make  them  impossible. 
...  To  have  expended  $328,000  in  making  repairs  to 
a  structure  costing  in  the  neighborhood  of  $,'300,000,  the 
defective  work  of  which  was  confined  to  a  part  which  in- 
volved a  sum  less  than  $f>0,000.  seems  quite  inconsistent  on 
the  face  of  it  and  difficult  of  justification. 

The  repair  work  of  the  city  did  not  consist  of  a  replace- 
ment of  defective  work,  so  that  it  will  never  be  possible  to 
know  the  exact  extent  of  the  defects,  nor  will  the  cost  of 
replacing  it  ever  be  determined.  It  covered  any  weakness 
or  de'ects  which  the  unacceptable  concrete  presented,  but 
it  did  much  more,  as  it  largely  strengthened  the  structure, 
enabling  it  to  overcome  the  danger  of  a  yie'ding  founda- 
tion which  might  have  caused  the  failure  of  the  original 
structure.  It  thereby  gave  the  city  much  more  than  it 
would  have  had  even  had  all  the  concrete  in  the  original 
structure  been  perfect. 

The  court  reaches  the  same  conclusion,  and  dismisses 
the  city's  objections  thus: 

The  site  was  selected  by  the  city.  The  plans  and  speci- 
fications were  designed  and  prepared  by  the  city.  The  en- 
tire design  of  the  reservoir  wns  prepared  by  the  city.  The 
contractor  was  bound  to  furnish  inaterial.t  and  perform 
labor  only  in  constructing  a  reservoir  of  that  design  and 
upon  that  site,  without  any  power  to  modify  the  design  oi 
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plans  to  meet  unexpected  conditions.  .  .  .  The  city  or 
its  officials  could  make  changes,  if  any  were  deemed  neces- 
sary to  correct  the  faults  of  the  design,  but  the  contractor 
was  not  at  liberty  so  to  do.  .  .  .  In  eases  of  this  char- 
acter it  is  settled  law  that  if  the  contractor  performs  his 
contract  according  to  the  plans  and  specifications,  ke  is  not 
responsible  for  the  failure  of  the  structure  because  of  faulty 
design  or  because  the  structure  as  designed  and  built  will 
not  answer  the  purpose  for  which  it  was  intended. 

The  cases  most  strongly  relied  upon  by  the  city  .  .  . 
belong  to  an  entirely  different  class,  and  relate  to  contracts 
in  which  there  is  an  absolute  undertaking  to  do  a  particular 
thing  or  to  insure  a  given  result,  or  where  the  loss  or 
failure  is  due  to  accident  during  the  progress  of  perform- 
ance. 

Liability  for  Defective  Work 

Determining  the  proper  sum  to  be  allowed  the  city  for 
the  concrete  found  to  be  defective  involved  the  question 
of  whether  the  reservoir  had  any  value  with  the  pres- 
ence of  this  defective  work,  and  the  question  as  to  what 
should  be  taken  as  the  measure  of  damage.  On  the 
second  point  the  master  said: 

Testimony  showed  that  the  defects  in  the  concrete  sup- 
plied by  plaintiff  were  mainly  due  to  excess  of  water  in 
mixing.  It  showed  that  the  materials  used  were  accepted 
by  the  city's  authorized  representatives;  it  showed  tjiat  the 
proper  amount  of  cement  specified  in  the  specifications  was 
used;  in  fact,  nearly  all  defects  were  those  possibly  of 
workmanship  and  not  materials  in  so  far  as  the  contractor 
was  concerned. 

.  .  .  Had  defendant  let  a  contract  to  remove  or  replace 
such  defective  concrete  to  the  extent  required  to  place  the 
reservoir  in  a  condition,  in  which  it  could  reasonably  be 
expected  to  have  been  placed  by  plaintiff,  then  the 
amount  of  damage  to  the  defendant  might  have  been  de- 
termined. Defendant,  however,  elected  to  use  another 
method. 

Defendant's  damages  therefore  seem  to  lie  wholly  in 
determining  how  much  of  the  concrete  could  reasonably  be 
considered  as  defective  under  the  specifications,  due  allow- 
ance being  made  in  passing  judgment  upon  the  fact  that 
the  concrete  was  furnished  as  a  commercial  proposition  and 
in  a  manner  customary  at  the  time.  Defendant  should  not 
be  called  on  to  pay  for  concrete  not  of  the  quality  specified. 

Cost  of  Correcting  Faulty  Construction 
The  court  takes  up  the  question  of  reduction  of  value 
of  the  basin  by  the  defective  workmanship,  as  follows: 
The  measure  of  damages  properly  to  be  applied  is  that 
applicable  to  a  contract  which  has  been  substantially  per- 
formed but  into  the  performance  of  which  has  entered  de- 
fective materials  or  faulty  workmanship,  or  departures 
from  the  plans  and  specifications.  In  cases  of  this  char- 
acter, two  rules  have  been  applied,  depending  somewhat 
upon  the  circumstances  of  each  case.  One  is  that  the  con- 
tractor is  entitled  to  recover  the  contract  price  diminished 
by  the  difference  between  the  value  of  the  building  to  the 
owner  in  its  defective  condition,  and  its  value  if  perfectly 
constructed.  This  rule  is  applied  whenever  the  structure 
or  building  is  useful  to  the  owner  in  its  defective  condition 
and  it  is  neither  fair  nor  reasonably  practicable  to  remedy 
the  defects  by  the  making  of  repairs.  In  other  cases  where 
there  is  a  failure  to  complete  the  work,  and  such  failure 
may  reasonably  be  remedied  by  the  expenditure  of  addi- 
tional labor  and  materials,  or  where  the  defects  are  of 
such  a  character  that  they  may  be  fairly  and  reasonably 
remedied  by  the  expenditure  of  labor  and  materials,  the 
proper  rule  seems  to  be  to  deduct  from  the  contract  price 
such  sums  as  would  be  reasonably  necessary  to  complete 
the  work  according  to  the  contract  or  to  make  such  repairs. 
.  .  .  Apparently  the  master's  conclusion  is  that  the 
reservoir,  except  as  to  the  collapsed  portion,  was  worth 
as  much  vrith  the  faulty  workmanship  as  it  would  have  been 


with  perfect  workmanship,  and  that  by  reason  of  its  original 
defective  design,  it  was  worth  practically  nothing  in  either 
condition,  except  as  it  served  as  a  basis  for  the  new  and 
different  reconstruction  work  pro\aded  for  in  the  Casey 
contract. 

The  sum  of  $56,350,  found  by  the  master  to  be  necessary 
to  remedy  the  faulty  workmanship,  would  undoubtedly  be 
the  true  measure  of  the  city's  damages,  if  the  structure  had 
otherwise  been  adequate.  .  .  .  Moreover,  it  is  the 
method  of  making  repairs  and  the  measure  of  damages 
provided  in  the  'contract  for  defects  in  material  or  work- 
manship, whether  the  necessity  therefor  arises  before  ac- 
ceptance or  afterward  and  within  the  guaranteed  period  of 
one  year  from  the  date  of  such  acceptance.  The  difficulty 
in  applying  this  rule  is  that  the  repairs  were  not  made,  for 
reasons  for  which  the  city  alone  was  responsible.  .  .  . 
In  view  of  all  these  circumstances,  the  master  was  right  in 
holding  that  the  cost  of  repairs  which  were  not  made,  and 
the  making  of  which  would  have  served  no  useful  purpose, 
is  not  to  be  taken  as  the  true  measure  of  the  city's  damage. 

.  .  .  If  the  contractor  is  required  to  surrender  all 
compensation  for  that  part  of  the  work  which  was  thus 
found  to  be  defective,  it  would  seem  to  me  that  substantial 
justice  is  done. 

The  decision  reached  is  that  the  Walsh  Construction 
Co.  is  entitled  to  recover  unpaid  balance  and  properly 
ordered  extras,  amounting  to  $38,879.21,  and  the  city 
is  entitled  to  recover  liquidated  damages,  $5,950,  value 
of  defective  concrete,  $14,635.68,  and  value  of  the  col- 
lapsed section,  $346.49. 


Protection  for  Reinforced  Concrete 
Against  Electrolysis 

Abstract  of  subcommittee  report.  Committee  on  Electricity, 
Ainerican  Rail-way  Engineerijig  Association. 

A  WATERPROOF  SHELL  protecting  the  concrete  struc- 
.  ture  is  the  most  plausible  form  of  protection  of  rein- 
forced concrete  against  electrolysis  because  the  arrangement 
not  only  protects  the  reinforcing  bars  from  moisture  and 
later  oxidation  but  also  protects  the  concrete  surrounding 
the  rods  from  abrasion  and,  eventually,  exposure  of  the 
iron.  Last  year  it  was  suggested  that  the  following  methods 
be  considered:     (1)  Use  of  copper  plated  reinforcing  bars; 

(2)  Introduction  of  reinforcing  bars  made  of  copper  alloy; 

(3)  Reinforcing  bars  surrounded  by  rough  insulating  enamel 
impervious  to  salt  water  and  moisture;  (4)  Waterproof 
plastic  layer  of  material  with  petroleum  asphalt  base,  or 
some  established  waterproofing  material  free  from  elec- 
trolytes, surrounding  base  of  concrete. 

Further  studies  have  led  to  the  conclusion  that  the  first 
three  methods  proposed  are  not  practical  because  of  high 
cost. 

The  fourth  method  is  recommended,  but  attention  is 
called  to  the  necessity  of  using  the  proper  waterproofing 
material  on  the  inside  of  the  protecting  shell.  The  water- 
proofing pitch  should  remain  flexible  for  an  indefinite  time; 
should  have  a  melting  point  in  the  neighborhood  of  200  deg. 
F.,  and  be  elastic  in  stretch  at  least  J  in.  at  a  temperature 
below  freezing  and  have  approximately  an  inch  stretch  at 
60  deg.  F.  If  the  pull  is  gradually  applied,  the  stretch 
should  be  approximately  6  to  7  in.  at  60  deg.  It  is  rather 
a  surprising  fact  that  such  waterproofing  material  has  been 
manufactured  for  twelve  or  fifteen  years  but  in  general  use 
only  for  roofing  material  and  in  pavements.  It  is  made  by 
distillation  of  an  asphalt  base  and  oxidized  by  blowing  with 
air,  the  latter  process  giving  the  material  the  stretching 
quality. 

Asphaltic  petroleum  pitch  is  soluble  in  gasoline,  which  is 
likely  to  be  present  in  city  sewerage,  but  recent  experiments 
show  an  elastic  waterproofing  pitch  may  be  made  from  coal 
tar  that  is  insoluble  in  gasoline  but  retains  all  of  the 
characteristics  of  the  asphaltic  petroleum  pitch. 

It  is  necessary  to  protect  with  waterproof  pitch  the  top 
or  other  exposed  portions  of  concrete  structures,  as  well  as 
the  sides,  to  prevent  penetration  of  salt  air  or  moisture. 
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Indications  from  Motor  Truck  Impact  Tests 

U.  S.  Bureau  of  Public  Roads  Makes  Report  on  Research  Work  With  Wide  Variety  of  Motor 
Trucks,  Loads,  Speeds  and  Tires 


Indications  toward  which  the  results  of  its 
determination  of  motor  truck  impact  forces  on 
road  surfaces  point  have  just  been  made  public 
by  the  U.  S.  Bureau  of  Public  Roads  in  the 
form  of  a  report  by  Earl  B.  Smith,  senior 
assistant  testing  engineer  in  charge  of  the 
experiments,  under  the  general  direction  of  A. 
T.  Goldbeck,  engineer  of  tests,  and  Thomas  H. 
McDonald,  chief  of  the  bureau.  While  final  con- 
clusions can  not  yet  be  drawn  from  the  work, 
which  has  been  in  progress  at  Arlington,  juM 
outside  of  Washington,  D.  C,  for  two  years — and 
is  still  uncompleted — the  residts  indicate  that 
impact  value  depends  very  largely  upon  tire 
equip-tnent  and  that  it  is  possible  to  operate  a 


light-weight  truck  under  load  and  speed  condi- 
tions that  icill  produce  as  high  impact  values 
as  a  heavy  truck  under  certain  conditions. 

Impact  values  unth  solid  rubber  tires  are 
shown  to  be  as  high  as  7  times  the  load  on  one 
rear  wheel  eyicountering  a  1-in.  obstruction  at 
a  speed  of  16  miles  per  hour.  The  average  inv- 
pcu;t,  however,  is  about  i  times  the  wheel  load 
when  solid  tires  are  employed.  With  pneumatic 
tires,  on  the  other  hand,  the  average  impact  is 
not  more  than  1\,  and  the  maximum  not  more 
than  I'i,  times  the  static  wheel  load. 

A  summary  of  the  report,  the  full  text  of 
which  is  being  published  by  the  U.  S.  Bureau 
of  Public  Roads,  follows: 


THE  term  "impact"  in  its  ordinary'  use  means  the 
force  with  which  a  moving'  body  strikes  another 
body.  The  term  is  used  here  in  this  sense  and  its 
specific  application  is  to  the  force  resulting  when  a 
truck  wheel  strikes  the  surface  of  a  road.  This  action 
may  occur  when  the  wheel  falls  from  one  level  to 
another,  or  when  it  strikes  an  obstruction  and  bounds 
upward  and  finally  falls  to  the  road  surface.  In  the 
second  case  there  is  an  impact  reaction  at  the  time 
of   striking   the   obstruction   and   a  second   impact  at 
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FIG.  1.     SPECIAL  ROAD  SECTION  FOR  IMPACT  TESTS 
Truck  wheel  strlke.s  plungers  A  (drop)  or  B  (obstruction)  com- 
pressing copper  cylindfr. 

the  time  of  striking  the  road.  The  impact  will  vary 
in  intensity  with  the  speed  of  the  truck.  The  impact 
considered  here  is  only  the  force  acting  vertically  or 
normal  to  the  road  surface.  Other  components  will  be 
less  severe  than  the  vertical,  which  is  therefore  the 
critical  and  controlling  force. 

Static  load.s  or  forces  are  measured  as  only  a  single 
factor,  i.e.,  as  weight  or  pressure.  An  impact  force 
is  the  result  of  mechanical  energy  or  of  mass  times 
acceleration;  it  is  a  function  of  weight,  distance,  and 
time.  Since  each  force  may  be  made  to  produce  a 
deformation,  we  may  express  an  impact  force  as  equiv- 
alent to  a  static  force  which  causes  the  same  deforma- 
tion. This  is  not,  of  course,  entirely  .satisfactory;  it 
is  a  permissible  approximate  comparison,  and  is  only 
practical  in  its  application  when  the  load  or  force 
producing  the  impact  is  large  and  moving  at  a  moderate 
velocity. 

In  employing  the  deformation  method  a  i-in.  copper 
cylinder  is  placed  at  the  bottom  of  a  heavy  cylinder 
under  a  loo.se  but  neat  fitting  plunger,  and  the  impact 
ia  received  on  the  head  of  the  plunger.     The  deforma- 


tion of  the  copper  is  then  measured  and  compared  with 
the  deformations  produced  by  static  forces. 

In  all  discussions  of  impact  forces  from  motor  trucks 
it  is  the  effect  at  one  rear  wheel  only  which  will  be 
considered,  since  here  the  force  of  impact  is  greatest 
and  it  is  at  this  point  that  the  controlling  factors  have 
the  greatest  influence. 

Experimental  Results 

For  the  purposes  of  the  tests  which  have  been  made 
a  special  runway  of  concrete  was  constructed,  as  shown 
in  Fig.  1.  This  runway  is  so  designed  that  the  height 
of  the  head  of  the  plunger  B  is  flush  with  the  road 
surface.  The  "obstruction"  tests  are  made  at  this  place 
by  bolting  to  the  plunger  head  a  strip  of  hardwood 
4  in.  wide  and  16  in.  long,  using  thicknesses  of  \, 
\,  \,  1,  2,  3,  and  in  the  case  of  pneumatic  tires,  4  in. 

The  "drop"  tests  are  made  at  the  drop-off  edge  E, 
the  plunger  beyond  and  in  the  lower  pit  being  so  placed 
that  the  plunger  head  A  may  be  elevated  to  give 
"drop"  distances  varying  from  0  to  3  in.  The  plunger 
may  also  be  moved  awaj'  from  the  edge  E  any  dis- 
tance to  receive  the  blow  of  the  wheel  as  it  jumps 
varying  distances,  depending  upon  the  speed  of  the 
truck.  A  i-in.  copper  cylinder,  heretofore  mentioned, 
is  placed  under  each  plunger  as  shown.  By  this 
preparation  it  is  easy  to  secure  the  data  from  both 
types  of  tests  during  one  run  or  passage  of  the  truck. 

The  impact  of  only  the  left  rear  wheel  is  measured. 
A  bridge  is  placed  over  each  plunger  head  to  protect 
it  from  the  front  wheel.  As  this  wheel  passes,  the 
bridge  is  jerked  out  leaving  the  plunger  head  clear 
to  receive  the  impact  of  the  rear  wheel.  In  the  case 
of  the  obstruction  test,  the  right  wheels  ffront  and 
rear)  do  not  strike  the  obstruction.  But  in  the  case 
of  the  drop  test  both  right  and  left  wheels  are  caused 
to  drop  the  same  amount. 

Truck  speeds  are  determined  with  a  stop  watch  by 
noting  the  time  to  pass  two  points  which  are  30  ft. 
apart.  These  speed  determinations  are  accurate  to  a 
maximum  variation  of  10  prr  cent. 
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The  indications  given  by  the  measurements  of  the 
copper  cylinders  maj'  have  a  maximum  variation  of 
about  5  per  cent.  The  introduction  of  a  copper  cylin- 
der as  a  means  for  measuring  the  impact  also  intro- 
duces a  cushioning  effect  which  in  turn  serves  to  reduce 
the  impact  value.  A  few  experiments  have  been  con- 
ducted to  determine  approximately  what  this  cushioning 
effect  may  be. 

The  impact  values  shown  on  the  charts  as  ordinates 
are  the  actual  static  indications  from  the  --in.  copper 
cylinders  as  measured  immediately  after  the  test.    This 


Trucks  of  different  weights  and  capacities  have  been 
used  in  the  tests.  Some  of  the  trucks  have  compar- 
atively heavy  unsprung  parts  and  some  have  light 
unsprung  parts.  The  effect  of  this  factor  was  especially 
studied  in  the  tests  upon  two  trucks  of  the  same  capac- 
ity under  different  loadings  and  speeds,  each  truck 
being  equipped  with  the  same  set  of  tires. 

Tire  equipment  was  considered  to  be  a  veiy  impor- 
tant factor.  As  far  as  possible,  each  truck  was  tested, 
at  different  speeds  and  loadings,  with  several  kinds  and 
conditions  of  tires. 
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t     4-     6     8      10    R    14    16    18 
Miles   per  Hour 

FIG.     2.       COMPARISON     OF    TIRES, 
2-TON    TRVCK.    UNSPRUNG 
WEIGHT.  1,000  LB. 
P — Pneumatic.    130    lb.    air.    49    x    9-in. 
cord.    new.   deflection.    1    in. 

8 — Cushion,    36   x   5   x    3-in.,    dual,   defl. 
0.58   in. 

12 — Solid,    36    X   8    X    2i-in.,   one,    defl., 
0.30  in. 

9 — Solid.    36    X    4    X    2    in.,    dual.    defl.. 
0.28  in. 


(17 

, 

,4 

So/Ms     / 

y 

} 

/ 

/ 

A<i 

/ 

/.y 

^« 

/ 

\/< 

^ 

10 

P 

/ 

V 

,A 

1    1    ' 

PneumcrHc 

y 

,^ 

s*~ 

H4- 

,• 

.-• 

- 

_  Drop  — 
ObsfrucHc 

7/7- 

1 

:— 

Ml       1    1 

0)22 

-3 

0  16 
P- 
16 

^4 

0  10 

^-8 

6 

4 

2 


'      •£    4-    6    a    10    It  14  16    18 
Miles  per   Hour 

FIG.    3.      COMPARISON    OF   TIRES, 
3J-TON  TRUCK,   LOAD   4»   TONS. 
UNSPRUNG  WEIGHT,  1,300  LB. 

Load,    one    rear    wheel :    7,000    lb.     Ob- 
struction and  drop,  2  in. 

P — Pneumatic,  one,  42  x  9-in.,  new,  aii 
142  lb.,  defl.   1.4  in. 

4 — Dual,  36  X  5  X  }|-in-  worn,  defl,  .2  in. 

10 — Dual.    3P    X    5    X    2i-ln.,    new,   defl. 
0.32  in. 

11 — One.    36    X   10   X   2S-in.,    new,   defl., 
0.32  in. 
17 — One.  36  X  10  X  J-in.,  worn,  defl.,  .09  in. 
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FIG.      4.        SOLID      AND      PNEUMATIC 

TIRES  ON  TRUCKS  OF  APPROXI- 
MATELY SAME  WEIGHT 

A — Solid,  40  X  6-in.  dual,  5|-ton  truck, 
load  7.5  tons,  one  rear  wheel  load  9.625 
lb.,  obstructions   2,  1  and   i  in. 

B — Pneumatic,  48  x  12-in.,  special  5- 
ton  truck,  load  7.15  tons,  one  rear  wheel 
load  10,500  lb.,  obstruction  4  in. 

C — Same   as   B    with    1-in     obstruction. 


is  known  as  the  static  equivalent,  and  is  plotted  as  such 
in  all  of  the  charts  without  corrections  of  any  kind. 
It  is  realized  that  these  values  are  only  comparative 
and  are  not  actual  impact  values.  To  arrive  at  a  more 
nearly  actual  impact  indication,  or  maximum  force 
value,  it  will  be  necessary  to  correct  these  static 
equivalent  values  by  increasing  each  by  the  cushioning 
factor  and  multiplying  by  some  factor  to  allow  for  the 
fact  that  the  copper  cylinder  measures  the  average 
impact  and  not  the  maximum.  The  value  of  this  last 
factor  may  be  from  1.5  to  2,  depending  upon  the  equa- 
tion of  the  stress-strain  diagram.  No  corrections  of 
this  kind  have  been  made  in  any  of  the  data  or  charts 
presented. 

The  tests  are  planned  to  show  the  influence  of  only 
the  important  factors  upon  the  value  of  the  impact 
force.  The  speed  of  the  truck  is  considered  to  be  one 
of  the  most  important  factors.  It  is  most  spoken  of 
in  connection  with  the  operation  of  a  truck,  and  the 
one  factor  against  which  are  aimed  more  traffic  rules 
and  laws  than  any  other.  The  determination  of  its 
effect  upon  the  value  of  the  impact  force  is  very  im- 
portant. For  this  reason  speed  values,  in  miles  per 
hour,  have  been  made  the  ind9Rendent  variable  in  most 
of  the  tests. 


To  get  a  definite  idea  of  the  effect  of  the  height  of 
fall,  or  of  the  height  of  an  obstruction  or  irregularity  in 
a  I'oad  surface,  this  factor  was  used  as  one  of  the  vari- 
ables in  most  of  the  tests. 

What  Charts  Show 

The  experimental  results  obtained  dui'ing  the  con- 
duct of  these  tests  are  plotted  in  133  charts.  After 
securing  and  studying  results  many  interesting  and 
important  comparisons  present  themselves.  No  at- 
tempts will  be  made  at  this  time  to  analyze  all  possible 
comparisons  between  the  results  shown  on  the  charts. 
A  few  of  the  important  features  and  indications  are 
shown  in  Figs.  2  to  7,  inclusive. 

Fig.  2  shows  an  important  comparison  of  the  effect 
of  the  tire  equipment  upon  the  value  of  the  impact.  The 
truck  used  in  this  comparison  was  of  2-ton  capacity, 
carrying  a  2-ton  load.  Four  different  tires  were  used 
and  a  complete  series  of  tests  was  run  with  each,  using 
in  each  case  the  speed  as  the  .independent  variable. 
The  compai-ison  is  shown  with  both  the  drop  and  the 
obstruction  test.  To  draw  attention  to  the  obstruction 
test  only,  it  is  noticed  that  the  impact  value  (the 
ordinate"!  shows  a  considerable  change  with  only  a 
slight  change  in  the  tire  deflection.     The  impact  value, 
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with  all  conditions  the  same  except  the  tire,  is  the 
greatest  for  the  solid  rubber  tires  and  the  smallest  for 
the  pneumatic  tire,  the  cushion  tire  giving  an  inter- 
mediate value.  At  low  speed  the  difference  is  not  so 
great.  At  a  speed  of  17^  miles  per  hour  the  pneu- 
matic tire  gives  an  impact  value  of  only  1.75  times  the 
rear  wheel  pressure  on  the  road  surface,  the  cushion 
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FIG.  5.  COMPARISON  OF  SOLID  TIRES. 

5-TON  TRUCK.  LOAD  5  TONS.  UN- 
SPRUNG  WEIGHT   1.300   LB. 

2 — Dual,  40  X  6  X  2-in.,  old.  defl..  0.23  in. 
16 — One,  40  X  10  X  2  J-ln.,  new.  defl.,  0.28  in. 
24— Dual,  40x6  x  2J-in..  old,  defl.,  0.33  in. 
25 — Dual,  40  X  6  X  13-in.,  old,  defl.,  0.15  in. 
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test  with  the  pneumatic  tires,  amd  the  resulting  effect 
was  very  much  less  than  when  using  a  solid  tire  on 
J-in.,  or  1-in.,  or  2-in.  obstruction.  The  figure  also 
shows  the  effect  of  the  air  pressure  in  the  pneumatic 
tires  upon  the  value  of  the  impact  force. 

Fig.    5    shows    also    a    comparison    of    tires.      This 
shows  that  in  general  the  magnitude  of  the  impact  force 
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FIG.    6.      COMPARISON    OF    TRUCKS 
VS.   SPEEDS 

Drops  2  and  \  in.,  good  dual  solid  tire. 
40  X  6  in. 

A — Wt.  (sprung)  8.150  lb.  ;  wt  (un- 
sprung)  1,950  lb. 

K — Wt.  (.sprung)  8,800  lb.;  wt.  (un- 
sprung)  1,300  lb. 
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tire  over  3  times,  and  the  solids  4.3  to  5.1  times.  In 
this  particular  case,  the  cushion  tire  gives  an  impact 
value  of  63  per  cent  of  the  solid  tire  average,  and  the 
pneumatic  only  36  per  cent.  It  should  also  be  noticed 
that  for  the  pneumatic  tire  the  impact  value  increases 
only  very  slightly  with  the  increase  of  speed. 

Fig.  3  shows  also  a  comparison  of  the  effect  of  tire 
equipment.  The  truck  used  in  this  case  was  of  3i-ton 
capacity,  loaded  with  4i  tons,  the  unsprung  weight 
being  equal  to  1,300  lb.  The  total  load  at  one  rear 
wheel  was  7,000  lb.  Here,  it  should  be  noticed  that 
with  pneumatic  tire  equipment  the  impact  force  was 
only  1.5  per  cent  greater  than  the  actual  wheel  load. 
The  four  different  solid  tires  which  were  used  in  this 
series  show  very  clearly  the  effect  of  the  condition  of 
the  tire.  Tire  No.  17  gave  some  very  high  impact 
values  even  at  12  miles  per  hour.  This  tire  was  badly 
worn,  having  a  thickness  of  only  1  in.  above  the  rim. 
The  other  solid  tires  gave  impact  values  somewhat  in 
proportion  to  their  deflection  or  condition.  The  results 
as  shown  by  tires  Nos.  10  and  11  indicate  the  usual 
impact  values  that  may  be  expected  with  good  solid 
tire  equipment,  while  the  results  shown  by  the  use  of 
tires  Nos.  4  and  17  show  the  increase  or  extreme  values 
that  may  be  expected  from  the  same  truck  when  the 
tires  are  in  a  badly  worn  condition. 

Fig.  4  is  also  a  comparison  between  the  effects  of 
iolid  and  pneumatic  tires.  The  truck  used  in  this 
case  was  of  5J-ton  capacity,  loaded  with  7J  tons.  This 
figure  is  intended  to  show  the  very  great  cushioning 
effect  of  pneumatic  tires  in  comparison  with  solid  tires. 
In  this  case  a  4-in.  obstruction  was   used   diiring   the 


is  dependent  upon  the  condition  and  deflection  of  the 
tire.  It  shows,  as  did  Fig.  3,  the  wide  variation  in 
impact  va'.ues  that  may  be  expected  from  the  same 
truck  equipped  with  tires  of  different   conditions. 

Fig.  6  shows  a  comparison  between  trucks.  Two 
5J-ton  trucks  were  used  in  this  case  and  each  was 
loaded  so  that  the  total  rear  wheel  load  was  the  same 
in  each  case.  Truck  A  had  an  un.sprung  weight  of 
1,950  lb.  and  truck  K  had  an  unsprung  weight  of 
1,300  lb.  Both  trucks  were  equipped  with  the  same 
set  of  tires.  The  purpose  of  this  comparison  is  to 
show  the  effect  of  unsprung  weight  upon  the  impact 
value.  It  is  very  clear  that  the  truck  having  the  lighter 
unsprung  weight  produced  the  smaller  impact  values 
under  the  conditions  of  this   test. 

The  purpose  of  Fig.  7  is  to  show  the  possible  im- 
pact values  which  may  be  obtained  by  using  trucks  of 
different  capacities.  It  is  clear  that  the  light  truck, 
W,  if  run  at  a  sufficient  speed,  may  give  impact  values 
as  high  as  a  heavy  truck,  when  run  at  the  ordinary 
truck  speeds  of  8  to  10  miles  per  hour.  The.se  impact 
values  were  all  obtained  from  a  2-in.  obstruction.  This 
figure  shows  that  it  cannot  be  said  that  a  heavy  truck 
always  gives  the  highest  impact  values,  without  stating 
several  qualifying  conditions,  especially  the  condition 
of  speed  and  of  tire  equipment.  This  statement  refers 
to  impacts  only.  It  should  be  noted  in  particular  that 
a  light  truck  running  at  high  speed  will  produce  large 
impacts  only  occaaionally  and  never  very  heavy  load 
pressures;  while  a  heavy  truck  will  produce  in  addition 
to  impacts  a  continuous  heavy  pre.sRure  on  the  road 
surface. 
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The  results  presented  here  must  not  be  considered 
as  final.  The  investigation  has  not  been  completed, 
and  will  continue  under  different  conditions  for  some 
time.  It  is  not  the  intention  in  this  paper  to  state 
final  conclusions  or  to  deduce  final  laws  and  com- 
parisons. It  is,  however,  thought  desirable  to  state 
briefly  some  of  the  indications  toward  which  these 
results  may  point: 

The  impact  value  depends  very  largely  upon  the  tire 
equipment.  The  condition  of  the  tire — that  is,  whether 
it  is  new  or  badly  worn — determines  the  amount  of 
cushioning  eflTect  it  may  offer.  The  deflection  of  the 
tire  depends  upon  its  depth  and  quality,  and  any  con- 
dition of  the  tire  which  adds  to  its  deflection  will,  of 
course,  serve  to  reduce  the  impact.  The  actual  shape 
and  construction  of  the  tire  seem  to  have  considerable 
influence  upon  its  cushioning  effect.  No  account,  how- 
ever, has  been  taken  of  the  power-consuming  factor 
of  any  paj-ticular  type  or  shape  of  tire. 

So  far  as  they  have  been  tested,  cushion  tires  seem 
to  offer  a  decided  advantage  in  reducing  the  impact. 
In  this  connection  it  should  be  stated  that  the  name 
"cushion"  on  a  tire  does  not  necessarily  make  it  such 
a  tire.  Some  definitions  and  deflection  requirements 
should  be  adopted  for  the  classification  of  tires.  Cer- 
tainly a  tire  which  does  not  have  at  least  a  deflection 
value  of  40  per  cent  to  50  per  cent  of  the  deflection 
of  a  pneumatic  tire  under  the  same  capacity  load  should 
not  be  classed  as  a  cushion  tire. 

Pneumatic  tires,  as  might  be  expected,  show  a  very 
great  influence  in  reducing  impact  values,  and  the  im- 
pact produced  with  such  equipment  seems  to  increase 
only  very  slightly  with  the  speed. 

Considering  the  effect  only  upon  the  impact,  the 
width  of  the  tires,  or  the  load  per  inch  of  tire  width 
has  very  little  controlling  influence.  The  deflection 
of  the  tire  is  the  main  factor  and  this  is  controlled 
only  slightly  by  its  width.  A  decrease  in  tire  width 
increases  the  load  per  square  inch  of  tire,  which  in 
turn  causes  a  slightly  greater  tire  deflection.  This, 
then,  should  tend  to  slightly  decrease  the  impact.  It 
will  thus  be  seen  that  a  large  tire  width  does  not 
tend  to  decrease  the  impact,  but  rather  to  increase  it. 
It  is  a  fact  that  a  very  wide  but  thin  solid  tire  will 
give  much  higher  impact  forces  than  a  narrow  thick 
one.  In  so  far  as  the  unit  load  on  the  road  surface 
is  concerned,  this  must  be  considered  from  an  entirely 
different  viewTJoint. 

The  speed  of  the  truck  has  an   important  influence 
upon  the  value  of  the  impact  force,  but  it  is  a  some- 
what comp'ex  relation.     It  is  not  a  simple  arithmetical 
ratio,  nor  can  it  be  expressed  simply  as  a  certain  power 
of  the  speed  ratio.     When  striking  an   obstruction  or 
irregularity,   the  curve   showing  the   impact   values   in 
relation  to  speed  is  approximately  a  straight  line.    But 
the  equation   of  this  curve   depends   upon   the   charac- 
teristics of  the  truck,   the  height   of   the   obstruction, 
and  the  deflection   of  the   tire,   as   well   as   the   speed.. 
For  approximate  comparisons  it  may  be  stated  that  the 
impact  increases  with  the  increase  of  speed : 
10  to  100  per  cent  for  solid  tires;, 
10  to  75  per  cent  for  cushion  tires; 
and  0  to  10  per  cent  for  pneumatic  tires. 
An  average  of  any  of  these  limiting  percentages  must 
not  be  used,  as  the  performance  of  any  truck  is  too 
variable,  and  the  relation  of  the  other  controlling  fac- 
tors cannot  be  predicted. 


When  dropping  from  one  level  to  another  the  speed 
affects  the  impact  value  somewhat  according  to  the 
percentage  variations,  given  in  the  preceding  par- 
agraph, up  to  the  point  of  a  critical  speed  of  9  to  12 
miles  per  hour.  Beyond  the  point  of  critical  speed  at 
which  the  wheel  falls  freely  there  should  be  no  increase 
in   impact   value. 

Although  heavy  unsprung  weights  may  give  higher 
impact  values  than  lighter  unsprung  weights,  it  can 
not  be  said  that  this  is  the  major  controlling  factor. 
With  all  other  conditions  remaining  constant  this  may 
be  true.  But  other  controlling  factors,  such  as  tire 
equipment,  spring  stiffness,  load  carried,  and  speed, 
may  have  a  greater  influence  and  overcome  any  dif- 
ference due  to  the  unsprung  weights. 

It  is  easily  possible  to  so  operate  a  light-weight  truck 
under  certain  load  and  speed  conditions  that  it  will 
produce  as  high  impact  values  as  a  heavj'  truck  under 
certain  conditions.  Much  remains  to  be  learned,  how- 
ever, as  to  the  relative  destructive  effects  of  light- 
weight, fast-running  vehicles,  and  slow,  heavy  trucks. 

The  impact  values  as  shovm  on  the  accompanying 
charts  may  be  as  high  as  7  times  the  load  at  one  rear 
wheel  for  a  solid  tire  over  a  1-in.  obstruction  at  16 
miles  per  hour;  an  average  value  being  about  4  times. 
For  pneumatic  tires  the  maximum  impact  value  is 
probably  not  more  than  li'  times  rear  wheel  load,  and 
the  average  not  more  than  H  times. 

Mr.  Smith's  report  concludes  with  an  acknowledg- 
ment to  J.  T.  Pauls  for  his  painstaking  and  thorough 
effort  in  conducting  the  field  tests,  and  for  his  aid  in 
preparing  and  plotting  the  charts ;  and  to  C.  A.  Hogen- 
togler  for  helping  to  secure  and  analyze  the  data.  This 
investigation  is  under  the  general  direction  of  Thomas 
H.  MacDonald,  chief  of  the  Bureau  of  Public  Roads, 
and  A.  T.  Goldbeck,  engineer  of  tests. 


More  About  Marshall  Irrigation  Plan 

That  the  U.  S.  Geological  Survey  is  in  no  sense  a 
sponsor  for  the  plan  for  "All-California  Irrigation" 
mentioned  in  the  issue  of  Feb.  10,  pp.  273  and  277,  as 
being  promoted  by  R.  B.  Marshall,  is  showm  by  the  fol- 
lowing paragraph  from  a  letter  sent  to  the  California 
Press  by  George  Otis  Smith,  director  of  the  Survey: 

"Neither  the  Surveyor  nor  any  member  of  its  staff  Tias 
initiated,  given  serious  consideration  to,  or  endorsed 
the  Marshall  plan,  either  as  a  whole  or  in  any  of  its 
details,  nor  has  the  Survey's  work  been  directed  toward 
a  solution  of  the  many  far-reaching  problems  which  it 
involves.  The  only  information  collected  by  the  Sur- 
vey that  is  applicable  to  the  solution  of  these  problems 
is  that  which  relates  to  the  physical  factors  of  topog- 
raphy, water  supply,  and  geology.  Of  these  factors, 
Colonel  Marshall,  during  his  connection  with  the  Sur- 
vey, was  officially  concerned  only  with  topography. 
Furthermore,  the  information  has  been  collected  with 
view  to  its  general  use  as  a  basis  for  the  beneficial 
development  of  the  resources  of  the  State  and  not 
with  specific  relation  to  the  Marshall  or  any /other  par- 
ticuler  plan.  Of  the  tremendous  financial,  legal,  con- 
structional,- and  human  factors  involved  in  such  a 
project  neither  the  Survey  nor  ^ny  of  its  members 
has  made  an  official  study.  Neither  Colonel  Marshall's 
former  connection  with  the  Geological  Survey  nor  his 
use  of  data  collected  by  that  organization  should  be 
regarded  as  lending  the  Survey's  authority  to  his 
plan  or  as  indicating  its  practicability." 
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New  Container  Car  for  Store-Door 
Delivery  Freight  Service 

Operated  by  New  York  Central  Between  Chicago 

and  Cleveland  in  Special  L.  C.  L.  Service — 

Existing  Cranes  Handle  Bodies 

ANEW  specially  designed  truck-body-container  car 
of  50  ft.  length  for  less-than-carload  store-door 
delivery  service  has  been  put  in  operation  by  the  New- 
York  Central  R.R.  between  Chicago  and  Cleveland.  It 
carries  two  containers  of  7,000  lb.  capacity  each  and 
two  of  3,500  lb.  capacity,  specially  designed  to  fit  in 
with  stamdard  motor-truck  equipment  and  for  easy 
handling  between  car  and  truck  by  existing  cranes  dur- 
ing inauguration  of  the  service.  The  purpose  of  the 
new  freight  service  is  to  advance  deliveries,  to  elimi- 
nate rehandling  at  stations  and  loss  and  damage  in 
transit  and  art  stations. 

The  railroad  already  had  put  in  service  a  special  steel 
car  for  express  business  with  nine  containers.  The 
new  car  has  been  designed  for  less-than-  carload  freight 
ser\'ice  and  it  is  stated  in  the  published  tariff  that  the 
car  will  be  used  between  the  railroad  company's  12th 
St.  station  at  Chicago  and  the  East  38th  St.  station  as 
Cleveland,  "in  conducting  certain  tests  to  develop  the 
transportation  advantage  to  be  derived  from  handling 
less-than-carload  merchandise  freight  in  containers." 

The  frame  of  the  container  car  is  similar  to  the  low- 
side  gondola  car.  It  is  50  ft.  long — or  9  ft.  longer  than 
the  longest  New  York  Central  box  car — in  order  to  take 
maximum  loads  in  bodies  that  would  best  fit  in  with 
motor-truck  equipment.  With  a  car  length  of  40  ft. 
it  would  be  possible  to  carry  two  containers  of  size  to 
fit  a  five-ton  truck  chassis.  The  frame  of  the  car  is  of 
steel,  designed  to  correspond  with  the  width  of  the 
containers,  which  cannot  be  as  wide  as  the  standard 
car  floor  because  of  state  highway  laws  regulating  over- 
all width  of  motor  trucks.     To  prevent  the  use  of  the 


CAR  DIVIDED  INTO  THREE  SECTIOXS  HOLDS  CONTAINERS 

SECURED   BY   SIDE   GUIDES 
Pressed  steel  guides   located   to   receive   shoes   at   each   corner   on 
long  side   of   container.      Slanting   sides   of   car    body    22    in.    high 
prevent  use  of  car  floor  at  sides  as  running  board. 

floor  space  along  the  sides  of  the  containers  as  a  run- 
ning board  an  oak  filler  with  slanting  sides  is  used. 
The  containers  fit  into  the  body  of  the  car,  which  is 
22  in.  high,  and  are  held  by  sectional  guides  of  J-in. 
pressed  steel  relatively  located  on  the  sides  of  the  car 
to  receive  shoes  at  each  corner  of  the  containers,  on 
their  lengthwise  sides,  to  hold  them  securely.  The 
pressed  steel  guide  shoes  on  the  containers  are  10  in. 
high  and  4  in.  wide,  extending  H  in.  from  the  face  of 
the  body.     Dividing  the  car  into  three  sections  are  four 
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diagonal  steel  plates  extending  from  the  car  under- 
frame  to  the  steel  sides.  To  each  diagonal  plate  the 
ends  of  two  steel  straps  are  riveted,  dividing  the 
car  into  three  distinct  sections.  The  outside  width  of 
the  containers  is  7  ft.  11  in.,  including  depth  of  shoes, 
and  the  dimension  between  the  sides  is  8  ft.,  giving  a 
play  of  only  i  in.  on  each  side. 

The  containers  are  interchangeable,  except  that  the 
two  smaller  ones  must  occupy  a  one-third  section  of  the 
cav,  the  same  space  occupied  by  one  of  the  larger  con- 
tainers. The  load  ma>'  consist  of  six  sm^ll  or  three 
large  containers  or  four  small  containers  and  one  large. 
The  containei-s  open  at  one  end  by  double  swinging 
doors  to  give  an  opening  6  ft.  8  in.  high  and  3  ft.  7  in. 
wide.     The  doors  are  equipped  with  a  strong  locking 
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G.\XTRY   CR.\XE   AT   CLEVELAND   TEAil   TRACKS   HANDLES   CONTAINER-BODY 

BETWEEN  CAR  AND  TRUCK 

Crane  carries  special  cradle  with  eyelets  fitting  hoolis  on  container  to  relieve  it  ot 

strain  from  close  rigg^ing  to  the  crane  hook 


device.  To  open  the  container  it  is  necessary  actually 
to  raise  it  out  of  the  car.  Should  the  car  run  with  one 
section  empty  the  steel  cross  plates  will  prevent  opening 
of  the  door  just  as  the  ends  of  the  car  do  when  com- 
pletely loaded.  The  dimensions  of  the  containers  are 
as  follows : 

LARGE  CONTAINER 
Outside  length,  14  ft.  8i  in.     Outside  width,  7  ft.  7  in.     Outside 


height, 
li  in. 


ft.  7g  in.     Inside  length.  14  ft.   2  in.     Inside  width. 
Inside  height,  7  ft.   Tg  in. 


SMALL  CONTAINER 
Outside  length,   7  ft.    J    in.      Outside  width.    7   ft.    7   in.      Outsidel 
height,   7  ft.   7g  in.     Inside  length,   6   ft.    7   in.      Inside  width,   7   ft. 
IJ  in.     Inside  height,  7  ft.  7g  in. 

The  containers  have  steel  frames,  with  floors  strongly  i 
reinforced.  The  sides  are  of  fir  wood.  At  each  top 
corner  there  is  a  hea\Y  hook  attached  to  the  steel  frame 
to  rig  them  for  handling  between  car  and  truck.  A 
special  "cradle'-'  of  length  and  width  similar  to  the 
larger  container  is  provided  as  an  accessory  to  cranes 
at  transfers  to  reduce  stress  on  container  frames  from 
close  rigging.  The  cradle  carries  eyelets  to  fit  hooks 
at  each  corner  of  the  larger  containers. 

Existing  team  tracks  and  existing  gantrj'  crane  equip- 
ment for  heavy  service  are  being  used  as  transfer  points 
at  Cleveland  and  Chicago  for  the  handling  of  the  con- 
tainers between  car  atnd  truck.  It  is  expected,  however, 
that   the   service   will   prove   sufficiently   successful   to 


warrant  expansion  that  will  require  some  revision  of 
terminal  transfer  facilities  and  minor  revision  of  lay- 
out. Inbound  and  outbound  transfers  would  be  estab- 
lished for  the  less-than-carload  store-door  delivery 
service,  equipped  with  special  superstructures  to  carrrj- 
cranes  more  especially  adapted  to  the  service  than  the 
existing  cranes  that  are  now  being  used  but  which  were 
built  for  heavier  service,  although  satisfactory  to  effect 
transfers  in  operation  on  a  small  scale. 

The  first  service  trip  was  made  March  19,  1921.  The 
car  left  Chicago  loaded  with  a  shipment  of  groceries 
from  Reid,  Murdoch  &  Co.  for  its  Cleveland  branch. 
Eight  minutes  were  required  for  placing  one  of  the 
large  empty  containers  on  the  waiting  motor-truck 
chassis  bound  for  the  shipping  dock  of  the  wholesale 
grocers,  where  loading  of  the 
container  was  accomplished 
in  about  33  min.  The  loaded 
container  was  rigged,  hoisted 
and  placed  on  the  car  in  5i 
min.  and  the  second  empty 
container  was  set  out  of  the 
car  onto  the  truck  chassis  in 
3  J  min.  After  loading  it  was 
replaced  in  the  car  in  6  min. 
At  Cleveland,  where  the  car 
arrived  at  the  Wasson  St. 
crane  track  of  the  New 
York  Central,  unloading  of 
the  first  container  to  truck 
took  1\  min.  Replacing  to 
car  after  return  from  con- 
signee's plant  required  6 
min.  To  remove  the  second 
container  consumed  but  2\ 
min.  It  was  seen  that  much 
less  time  was  required  for 
removal  when  the  crane  was 
close  to  the  container,  the 
first  operation  consuming 
most  of  the  time.  It  is  stated 
that  every  article  shipped  was  received  without  any 
damage  or  marking  whatever  and  in  the  same  position 
in  containers  as  placed  by  the  shipper.  The  time  of 
operation,  it  is  expected,  will  be  materially  reduced. 

The  special  service  is  being  offered  at  rates  the  same 
as  those  already  existing  for  the  various  kinds  and 
classes  of  l.c.l.  freight,  no  charge  being  made  for  the 
weight  of  the  containers.  For  the  purpose  of  test,  says 
the  published  tariff,  shippers  and  consignees  will  be 
allowed  the  use  of  containers  for  loading  and  unloading 
at  factories,  warehouses,  etc.,  the  expense  of  drayage 
or  trucking  to  be  borne  by  the  railroad  and  that  of  the 
contents  of  the  container  by  the  shipper  or  consignee. 

The  special  car  was  built  by  the  Merchants  Dispatch 
Transportation  Co.  at  its  East  Rochester  shops  from  the 
plans  of  the  New  York  Central.  The  service  is  operarted 
by  the  L.  C.  L.  Co.,  a  subsidiary  organization. 

Colors  for  Highway  Routes 

The  standard  colors  for  route  designations  now  in 
use  in  New  York,  Connecticut,  Massachusetts  and  other 
Eastern  States  were  adopted  by  the  New  Jersey  High- 
way Commission  recently.  Blue  bands  are  to  be  painted 
on  poles  along  north  and  south  routes;  red  bands  for 
east  and  west  routes;  and  yellow  bands  for  diagonal 
routes,  such  as  northeast,  southwest,  etc. 
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Revised  Constitution  for 
Am.  Soc.  C.  E. 

New  Method  Proposed  for  Electing  Officers; 
By-Laws  Provided  To  Cover  Certain  Pro- 
visions Now  in  Constitution 

I'N  CONFORMITY  with  the  announcement  made  at 
.the  annual  meeting  in  January,  the  committee  on 
referred  amendments  of  the  American  Society  of  Civil 
Engineers  has  reported  to  the  board  of  direction  the 
revised  form  of  constitution  and  the  document  is  now 
in  the  hands  of  the  members.  It  will  be  discussed  at 
the  annual  convention  at  Houston  April  27. 

The  outstanding  features  of  the  revision  are  a  new 
method  of  electing  officers  and  the  splitting  of  the 
present  constitution  into  two  documents,  a  constitution 
and  a  set  of  by-laws.  A  primary  system,  by  ballot,  is 
proposed  for  electing  officers,  while  the  object  of 
putting  certain  provisions  in  the  form  of  by-laws  is 
to  make  them  easier  of  amendment. 

In  its  report  the  committee  explains  that  its  object 
was  to  harmonize  in  as  far  as  practicable  the  sugges- 
tions regarding  revision  that  have  been  made.  Special 
attention  was  given  to  the  nomination  and  election  of 
officers,  and  to  the  subdivision  of  the  society  for  that 
purpose.  The  committee  states  that  it  made  as  few 
changes  as  possible,  and  only  those  that  were  consistent 
with  the  attainment  of  the  purpose  in  mind.  It  believes 
that  the  proposed  revision  is  one  that  will  give  the 
society  "(1)  &  form  of  government  that  would  be 
more  directly  representative  of  the  membership  body  as 
a  whole;  (2)  a  method  of  nomination  and  election  of 
officers  that  would  bring  the  entire  membership  into 
participation  and  avoid  as  far  as  possible  the  probability 
of  preponderating  influence  of  any  locality." 

New  By-Laws 

Believing  that  the  following  provisions  of  the 
present  constitution  are  of  such  a  nature  that  it  should 
be  possible  to  change  them  without  going  through  the 
difficult  procedure  required  for  constitutional  amend- 
ment, the  committee  has  thrown  them  into  the  form  of 
by-laws : 

Election  of  members  (^but  not  qualifications  of 
members) ;  payment  of  dues  (but  not  the  dues  them- 
selves) ;  management,  being  a  specific  description  of  the 
duties  of  the  board  of  direction  and  of  the  officers;  com- 
mittees, being  a  .statement  of  their  duties  and  the  rules 
governing  the  activities  of  special  committees;  student 
chapters  (an  entirely  new  section,  not  existing  in  the 
present  constitution);  meetings,  being  an  order  of 
business  for  conducting  annual  meetings  and  regular 
business  meetings. 

Under  the  proposed  revision  to  amend  the  constitution 
would,  as  now,  require  a  two-thirds  vote.  The  by-laws, 
however,  could  be  amended  by  a  two-thirds  vote  of  the 
board  of  direction,  provided  there  be  thirty  days*  notice 
in  writing  before  the  meeting  at  which  the  proposed 
action  is  to  be  taken. 

Officers  and  Their  Election 

By  the  proposed  revision  of  the  constitution  the 
number  of  members  of  the  board  of  direction  would  be 
reduced  from  thirty,  as  at  pre.sent.  to  twenty-five,  a 
president,  four  vice-presidents,  eighteen  directors,  and 
two  past  presidents.  The  secretary,  the  treasurer,  and 
three  past  presidents  would  be  removed  from  the  board. 


The  elimination  of  the  treasurer  is  proposed  in  the 
interest  of  equality  of  representation  of  the  different 
geographical  districts,  it  being  felt  that  the  treasurer 
probably  would  be,  for  reasons  of  efficiency,  a  resident 
of  District  No.  1. 

A  new  method  oi  aetermining  the  distribution  of 
directors  is  proposed.  Instead  of  being  determined  as 
now,  by  constitutional  provision  as  to  the  number  from 
each  district,  the  number  would  vary  from  year  to 
year  in  accordance  with  the  number  of  members  in  each 
district.  At  the  beginning  of  every  year  the  total 
number  of  members  would  be  divided  by  eighteen  (the 
number  of  directors).  The  quotient  would  be  the 
approximate  number  of  corporate  members  for  which 
there  would  be  one  director.  It  is  provided,  however, 
that  no  district  shall  be  without  at  least  one  director, 
and  if  the  method  furnishes  more  than  eighteen 
directors  the  board  shall  determine  "in  accordance  with 
district  membership  as  nearly  as  practicable"  in  which 
district  the  representation  shall  be  reduced."  The  board 
would  each  year  review  the  boundaries  of  the  existing 
districts  and  change  them  if  necessary.  For  the  purpose 
of  electing  vice-presidents  the  board  would  group  the 
districts  into  four  zones,  and  one  vice-president  would 
be  elected  to  represent  each  zone. 

For  the  nomination  of  candidates  for  office  the 
revision  proposes  two  letter-ballot  primaries,  to  be  con- 
ducted after  the  order  of  the  present  method  of  ballot- 
ing for  officers.  Suitable  blank  forms  would  be  sent 
out  not  later  than  April  1  and  every  corporate  member 
would  be  expected  to  submit  the  name  of  a  nominee  for 
the  office  of  president,  for  the  vice-presidency  for  his 
zone,  and  for  the  directorship  or  directorships  in  his 
district.  These  ballots  would  be  canvassed  on  one  of  the 
first  three  days  in  June. 

Not  later  than  June  15  statement  of  the  results  of 
the  first  ballot  would  be  mailed  to  each  corporate 
member,  together  with  a  request  for  a  second  ballot. 
Nominees  receiving  less  than  5  per  cent  of  the  total 
votes  cast  on  the  first  ballot  would  be  ineligible  for  the 
second  ballot.  The  second  ballot  would  be  canvassed  on 
Aug.  15,  16  or  17,  and  the  candidates  receiving  the 
greatest  number  of  votes  for  the  respective  offices  would 
be  designated  as  the  "official  nominees"  for  such  offices. 

Nominations  by  declaration  might  be  made  by  petition 
of  twenty-five  corporate  members  "resident  within  the 
district  or  zone  to  which  the  office  is  attached." 

Ballots  for  the  actual  election  would  go  out  thirty 
days  before  the  annual  meeting  and  would  contain  both 
the  official  nominations  and  the  nominations  by  declara- 
tion. The  vote  would  be  canvassed  on  the  first  day  of 
the  annual  meeting,  as  at  present. 

Other  Changes 

The  following  changes  and  additions  are  also  made: 

The  title  "Associate"  is  changed  to  "Affiliate." 

Under   qualifications   for  membership   the    following 

sentence  is  added,  "Responsible  charge  in  engineering 

teaching   may   be   construed   as    responsible   charge   of 

work  as  required  by  the  constitution." 

The  authorization  of  student  chapters  is  inserted  in 
the  constitution. 

No  change  is  made  in  the  method  of  disciplining 
members,  but  the  committee  suggests  that  this  pro- 
cedure needs  revision  at  an  early  date. 

An  executive  committer,  such  as  has  existed  for  the 
past  several  years  without  express  constitutional 
authority,  is  provided  for. 
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An  article  is  introduced  recognizing  local  sections, 
which  are  not  provided  for  in  the  present  constitution. 
In  this  section  is  a  provision  that  the  board  of  direction 
may  annually  appropriate  from  the  funds  of  the  society 
for  the  use  of  the  section  a  sum  not  to  exceed  $3  per 
member  of  the  section. 

In  the  proposed  by-laws  the  functions  of  the  present 
finance  committee  would  be  taken  over  by  the  new 
executive  committee,  a  public  relations  committee  would 
be  established,  and  the  present  elaboi-ate  provisions  for 
the  appointment  of  special  committees  would  be  done 
away  with,  the  board  of  direction  merely  being  given 
power  from  time  to  time  to  appoint  such  special  com- 
mittees as  in  its  judgment  may  be  necessary. 


Dust  Explosion  at  Large  Chicago 
Grain  Elevator 

Foundations  Disturbed — Some  Cylindrical  Concrete 

Bins  Demolished— Steel  and  Concrete 

Superstructure  Wrecked 

ONE  of  the  worst  dust  explosions  on  record  occurred 
on  March  19  in  the  large,  Chicago  grain  elevator  of 
the  Chicago  &  Northwest  Ry.  at  122nd.  St.  and  the 
Calumet  River.  Six  men  were  killed  and  four  injured, 
about  500,000  bushels  of  grain  were  lost  or  damaged 
and  the  plant  was  badly  wrecked,  although  the  majority 
of  the  storage  bins  remain  intact. 


FIG.  1.     PLAN  OF  CHICAGO  GRAIN  ELEVATOR 
WRECKED  BY  EXPLOSION 

The  general  arrangement  of  the  elevator  plant  is 
shown  by  the  plan,  Fig.  1.  Over  the  track  shed  was  the 
steel-?rame  drier  house,  in  which  the  initial  explosion 
occurred.  Adajacent  to  this  was  the  working  house, 
with  the  first  story  of  steel  encased  in  concrete,  support- 
ing 95  concrete  bins,  97  ft.  high  and  15  ft.  in  diameter, 
with  7-in.  walls,  these  being  surmounted  by  the  93-ft. 
steel-frame  cupola,  the  height  from  ground  to  top  of 
cupola  being  about  215  ft.  Behind  the  working  house 
was  the  storage  house  with  182  concrete  bins  21  ft. 
11  in.  diameter  and  104  ft.  high,  with  7-in.  walls.   Over 


this  extended  the  steel  frame  conveyor  gallery.  The 
third  unit  was  the  river  house,  with  a  reinforced-con- 
crete  first  story  and  24  concrete  bins  similar  to  those 
of  the  storage  house,  but  95  ft.  high.  Above  this  was 
a  steel-frame  cupola,  the  total  height  of  this  building 
being  194  ft.  At  one  corner  was  the  marine  tower,  153 
ft.  high. 

Upper  Works  of  Gunite 

Light  curtain  walls  of  "gunite"  concrete  on  wire  mesh 
were  used  for  the  steel-frame  cupolas,  conveyor  gallery, 
drier  house  and  marine  tower,  as  described  in  Engineer- 
ing News-Record,  April  25,  1918,  p.  819.  This  light 
construction  was  adopted  partly  with  a  view  to 
minimizing  the  effects  of  explosion,  which  is  a  hazard 
at  all  grain  elevators.  These  walls  were  blown  out 
almost  completely,  as  shown  by  the  accompanying  photo- 
graphs, especially  Fig.  2,  which  is  a  view  of  the  front 
of  the  working  house  and  cupola.  Much  of  the  steel 
framing  left  in  the  cupolas  is  twisted  and  distorted 
but  parts  of  it  probably  can  be  used  in  reconstruction. 
With  heavier  walls  the  damage  to  the  steel  work 
probably  would  have  been  greater.  At  the  base  of  the 
working  house  is  shown  the  wreckage  of  the  drier  house 
and  car  shed.  Some  of  the  bin  foundations  on  the  north 
side  of  the  structure  were  damaged. 

About  fifteen  bins  at  the  southeast  corner  of  the 
storage  house  were  wrecked,  and  about  half  of  the  bins 
of  the  river  house  burst.  In  addition,  a  number  of  the 
bins  of  the  working  house,  storage  house  and  river  house 
were  more  or  less  seriously  cracked  and  damaged.  The 
explosion  in  the  corner  bin  of  the  river  house  pushed 
out  the  base  of  the  vertical  marine  tower  so  that  the 
tower  dropped  into  the  river  in  an  inclined  position. 
Damage  was  done  also  to  the  bin  foundations,  which 
rest  on  a  heavy  concrete  slab  or  mattress,  some  of  these 
foundations  being  blown  out.  At  some  places  the  bin 
structure  appears  to  have  been  lifted  bodily  and  then 
dropped.  Complete  investigation  of  structural  damage 
cannot  be  made  until  after  the  removal  of  the  steel 
wreckage  and  the  quantities  of  grain  which  poured  out 
at  various  points. 

It  appears  evident  that  a  first  explosion  occurred  in 
the  drier  house,  which  was  destroyed  completely.  This 
shock  no  doubt  jarred  loose  quantities  of  settled  dust, 
the  dust  clouds  serving  to  propagate  the  main  explo- 
sion, as  has  been  observed  in  many  explosions  and  tests. 
The  main  explosion  swept  both  over  and  under  the  struc- 
ture, the  upper  sweep  extending  through  the  steel-frame 
superstructure  of  the  cupolas  and  conveyor  gallery. 
The  lower  sweep  was  under  the  concrete  bins,  the  weight 
of  which  increased  the  intensity  of  its  force. 

Dust  Collectors  Were  Used 

A  dust-collecting  installation  was  part  of  the  mechani- 
cal equipment  of  the  elevator  to  remove  the  dust  result- 
ing from  the  handling  of  the  grain,  but  there  would 
inevitably  be  a  considerable  amount  lodged  throughout 
the  plant. 

Retails  or  close-up  views  are  shown  in  four  of  the 
photographs.  In  Fig.  4  are  shown  the  foundations 
blown  out  at  the  northeast  end  of  the  storage  house, 
with  one  corner  block  overturned;  some  of  the  bins  are 
burst  and  others  show  horizontal  cracks.  Fig.  6  is 
a  view  of  the  southeast  corner  of  the  storage  house, 
where  the  fifteen  bins  were  destroyed.  At  the  right  is 
the  rear  of  the  river  house.  Fig.  5  shows  the  northeast 
corner  of  the  river  house,  with  walls  blown  from  under 
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Fin.    -,.      WRECKAGE  OP  BASE  AT  RIVER-HOUSE 


FIG.   4.     FOUNDATIONS  BLOWN  FROM  UNDER  STORAGE 
HOUSE  BINS 


FIG.  6.      WHERE  FlI-TEEN   IJ1.N3  OK  STORAGE  HOUSE  FIG.    7.      WRECKED    BIN    AND    X. 

WERE   BLOWN  OUT  TOWER— RIVER  HOUSE 

VIEWS  SHOWING  DAMAGE  WROUGHT  BY  DUST  EXPL.OSION   IN  CALUMET  GRAIN   ELEVATOR 
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the  bins.  Fig.  7  is  the  southeast  corner  of  the  same 
house,  with  a  blown-out  bin  and  the  marine  tower 
pushed  laterally  off  its  foundations  so  that  it  dropped 
into  the  river. 

Hudson  River  Vehicle  Tunnel  Contracts 
To  Be  Ready  May  15 

CONTRACTS,  plans  and  specifications  for  the  con- 
struction of  the  subaqueous  portion  of  the  Hudson 
River  vehicular  tunnel  between  New  York  and  New  Jer- 
sey will  be  ready  May  15  if  the  schedule  announced  in 
the  annual  report  for  1920  of  the  New  York-New  Jersey 
Bridge  and  Tunnel  Commissions,  made  public  this  week, 
is  followed.  Chief  Engineer  Clifford  M.  Holland  has 
fixed  Dec.  31,  1924,  as  the  date  on  which  the  pair 
of  tubes  will  be  completed,  provided  with  the  neces- 
sary ventilating  equipment  and  ready  to  receive  traffic. 

The  tunnels,  consisting  of  twin  tubes  each  29  ft. 
in  external  diameter  and  about  8,300  ft.  between 
portals,  are  estimated  to  cost  $28,669,000.  They  will 
be  built  of  cast-iron  rings  by  the  shield  method,  for  it 
is  definitely  announced  in  Mr.  Holland's  report  that 
the  trench  method  of  construction,  which  had  been 
under  consideration  as  an  alternative  during  the  past 
year,  has  been  abandoned  on  the  grounds  of  not  being 
adapted  to  Hudson  River  conditions. 

It  is  announced  in  the  report  that  Lewis  F.  Pilcher, 
state  architect,  has  been  named  consulting  architect 
to  the  commissions  and  will  have  charge  of  the  treat- 
ment of  the  tunnel  approaches  and  portals.  Traffic 
studies  on  bridges  and  ferries,  supplementing  those 
discussed  in  the  commission's  previous  report,  were 
made  during  the  year.  The  year's  operations  also  have 
included  a  complete  system  of  surveys  across  the  river 
to  establish  the  tunnel  alignment  and  base  lines  5,000 
and  3,400  ft.  long  have  been  laid  out  on  the  New  York 
and  Jersey  sides  of  the  river. 

Tunnel  Design 

The  preliminary  design  of  the  29-ft.  cast-iron  tun- 
nel has  been  investigated  in  detail  for  various  condi- 
tions of  loading  dui'ing  and  after  construction,  and  the 
report  contains  an  appendix  summarizing  these  investi- 
gations. 

The  design  which  was  adopted  involves  the  use  of  14 
segments  and  one  key  section.  The  width  of  each  seg- 
ment is  30  in.,  the  thickness  of  the  metal,  2  in.,  and 
the  depth  at  the  flanges,  14  in.  This  design  has  the 
same  depth  of  flange  and  thickness  of  metal  as  that 
provided  for  in  the  preliminary  studies  of  last  year  and 
differs  only  in  details.  Changes  have  been  made  to  in- 
crease the  strength  of  the  joints  by  increasing  the 
thickness  of  the  metal  at  the  four  corners  of  the  seg- 
ment a  maximum  of  \  in.  and  relocating  the  bolts  in 
the  horizontal  joints. 

During  the  year  progress  has  been  made  in  the 
investigation  of  ventilation  problems  under  three  main 
divisions:  (1)  Amount  and  composition  of  exhaust 
gases  from  motor  vehicles;  (2)  dilution  necessary  to 
render  exhaust  gases  harmless;  (3)  method  and  equip- 
ment necessary  for  adequate  ventilation.  Appendices  to 
the  report  contain  a  detailed  account  of  this  research 
work. 

Up  to  the  present  time  a  contract  has  been  let  for 
the  ventilating  shafts  on  the  New  York  side.  Accord- 
ing to  the  chief  engineer's  schedule,  the  contracts  for 
the  subaqueous  tunneling  work  will  be  ready  May  15 


and  for  the  approaches,  Nov.  15.  It  is  planned  to  have 
the  contracts  for  the  ventilating  equipment  buildings 
ready  Nov.  15,  1922,  and  to  call  for  the  installation 
of  the  equipment  not  later  than  May  15,  1923.  As 
stated,  the  tunnels  should  be  ready  for  opera±ion  Dec. 
81,   1924. 

During  the  year  there  have  been  no  important  changes 
in  organization.  C.  M.  Holland  continues  as  chief  engi- 
neer and  the  following  report  directly  to  him:  Jesse  E. 
Snow,  principal  ^assistant  engineer ;  Milton  H.  Freeman, 
division  engineer;  and  Ole  Singstad,  designing  engi 
neer. 

Inverted  Siphon  Terminates  in 
Riser  on  Bridge  Pier 

IN  THE  ORIGINAL  scheme  for  serving  that  part  of 
the  Anderson  Cottonwood  Irrigation  District  in  Cali- 
fornia which  lies  on  the  east  side  of  the  Sacramento 
River,  the  plan  was  to  bring  water  across  from  the  west 
bank  by  means  of  an  inverted  siphon  consisting  of 
4,000  ft.  of  48-in.  concrete  pipe  and  600  ft.  of  42-in. 


Section  a-d 
RISKR   ANTi  TUAXSITTnX  OT'RVI':  SECTIONS 

cast-iron  pipe.  The  cast-iron  pipe  was  selected  for 
convenience  in  constructing  that  portion  of  the  siphon 
that  would  be  under  water  at  low  levels  of  the  stream. 
Because  of  the  weight  of  pipe  of  this  size,  however, 
decision  was  made  at  the  last  moment  to  make  the  600-ft. 
stream  crossing  of  36-in.  pipe,  adding  another  line  later 
when  more  water  was  needed.  On  this  basis  construc- 
tion was  commenced,  the  concrete  conduit  section  was 
completed  and  the  iron  pipe  for  a  single  36-in.  river 
crossing  was  delivered  on  the  job. 

At  this  juncture  estimates  were  revised,  a  new  engi- 
neer was  retained  and  the  work  was  resumed  on  a  new 
basis.    Decision  was  then  made  that  the  36-in.  pipe  was 
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CONCRETE  COXDUIT  AND  RISER  TO  THE  BRIDGE  FLUME 


inadequate  and  it  was  decided  that  a  method  more  cer- 
tain and  less  expensive  would  be  to  terminate  the  con- 
crete conduit,  as  already  laid,  in  a  riser  from  which 
the  water  could  be  carried  across  to  the  east  bank  in  a 
flume  supported  by  a  bridge.  This  plan  was  adopted 
and  successfully  carried  out. 

A  standard  design,  through-truss,  steel  bridge,  con- 
sisting of  three  133-ft.  spans,  was  purchased  for 
$10,000.  Piers  for  this  bridge  were  built  to  such  a 
height  that  a  flume  hung  from  the  bottom  chords  would, 
on  1: 1,000  grade,  meet  the  flume  grade  on  the  far  side 
of  the  river.  To  the  floor-beams  of  the  truss  a  pair  of 
10-in.,  15-lb.  channels  were  attached  by  stirrups,  and 
from  these  were  hung  1-in.  suspension  rods,  spaced  6  ft. 
apart.  These  rods  supported  parallel  runs  of  4  x  6-in. 
stringers  to  which  a  No.  120  Lennon  flume  was  fastened 
in  the  usual  manner.  By  this  plan  considerable  clear- 
ance above  high  water  is  afforded,  and  even  in  the  event 
of  a  flood  high  enough  to  carry  away  the  flume,  it  is 
pointed  out  that  the  bridge,  representing  the  major  part 
of  the  investment  in  the  crossing,  would  still  remain. 

The  timber  stringers  were  cut  in  12-ft.  lengths  so 
that  the  joints,  which  were  scarfed,  always  came  at  a 
suspension  rod.  Every  other  suspension  rod  was  made 
long  enough  to  be  continued  on  through  4  x  8-in.  corbels 
placed  below  the  joints.  The  flume  size  chosen  was 
slightly  larger  than  that  required  for  the  60-sec.-ft. 
capacity  of  the  conduit.  Thus  it  will  be  possible  to 
operate  the  inverted  siphon  under  a  slight  head,  if 
desirable  to  increase  its  capacity. 

The  problem  of  design  in  the  riser  was  to  deliver 
water  from  the  concrete  pipe  at  flume  velocity  and  in 
8uch  way  that  there  would  be  no  standing  wave  or  other 
disturbance  of  the  current  in  pipe  or  flume.  The  riser 
was  continued  as  a  circular  .section  up  to  the  beginning 
of  the  elbow  and,  in  the  course  of  making  the  right- 
angle  turn,  the  section  was  uniformly  changed  from  a 
circle  to  the  exact  shape  of  the  flume.  The  shape  of  the 
transition  from  the  circular  to  the  flume  section  was 
worked  out  by  methods  similar  to  those  applied  to 
hydraulic  turbine  draft  tubes. 

The  end  bridge  pier,  to  which  the  riser  is  attached, 
is  the  same  in  design  and  construction  as  the  other  piers 
of  the  bridge.     Piles  were  first  driven  in  two  clusters 


and  cut  off  below  low  water.  Two  6-ft.  corrugated-iron 
pipes  were  then  put  down  over  the  pile  tops  and  filled 
with  concrete.  A  concrete  web  to  connect  the  cylinders 
in  a  single  monolith  was  put  in  as  low  as  wood  forms 
could  be  conveniently  used.  The  web  is  2  ft.  thick 
below  ground  and  1  ft.  thick  above.  The  riser  is  bonded 
to  the  web  and  passes  through  it  at  flume  level. 

The  work  has  been  completed  according  to  designs 
prepared  by  Thomas  H.  Means  who  was  employed  by 
the  Anderson  cottonwood  irrigation  district  as  con- 
sulting engineer  just  before  the  change  in  plans  was 
decided  upon. 

Educational  Plan  for  Engineers  on 
Great  Northern 

A  PLAN  for  the  education  of  professional  engineers 
in  railroading  on  the  Great  Northern  Railway  has 
been  put  into  effect  following  a  proposal  made  to  the 
management  by  the  Great  Northern  section  of  the 
American  Association  of  Engineers.  It  was  described 
at  the  recent  railroad  conference  of  the  association  by 
W.  L.  Lewis  and  briefly  is  as  follows: 

An  educational  bureau  was  established  composed  of 
the  executive  head  of  each  department  of  the  railway 
and  three  members  of  the  A.  A.  E.  section.  Its  duty  is 
to  outline  and  conduct  the  courses.  There  are  three 
standing  committees,  program,  service  and  progress. 
The  first  prepares  the  lesson  sheets  for  study,  the  sec- 
ond conducts  the  details  of  the  bureau  business  and  the 
third  records  data  regarding  the  .student  body  and  notes 
the  effect  on  the  operation  of  the  road.  Students  are 
divided  into  ten  sections  according  to  departments.  Sec- 
tions are  headed  by  a  chief  who  selects  lieutenants  and 
assistants,  so  that  cla.sses  may  be  organized  over  the 
entire  line  under  the  supervision  of  competent  men. 
Department  heads  furnish  the  lesson  sheetH,  which  are 
in  the  students'  hands  two  weeks  prior  to  the  class 
night,  and  are  in  the  nature  of  critiques  conducted 
outside  of  busine.ss  hours  by  the  author  of  the  lesson 
sheets.  The  courses  now  being  conducted  relate  (1)  to 
railway  matters,  (2)  accounting  oflSces,  (3)  shop  mathe- 
matics and  drafting.  A  special  course  will  soon  be  con- 
ducted for  training  engineers  of  the  company  along 
executive  lines. 
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The  Design  of  Sanitary  Lateral 
Sewers  and  House  Connections 

By  Milton  J.  Rurak  and  C.  E.  Keeper 

Division    Engineer   of   Sewers,  Assistant  DesigninR  Engineer, 

Baltimore.   Md.  Sewer  Division,  Highways 

Department 

Oi^E  of  the  first  things  to  determine  before  designing 
lateral  sewers  for  a  district  is  the  character  of  the 
subsoil  to  be  encountered.  This  investigation  may  mean 
the  simple  process  of  reviewing  old  records  of  the  kinds 
of  materials  found  in  the  construction  of  water  mains, 
gas  pipes,  etc.,  or  it  may  involve  the  more  expensive 
procedure  of  digging  test  pits  and  sinking  borings. 
Frequently  a  sanitary  sewer  can  be  built  in  an  alley 
in  the  rear  of  a  row  of  houses  much  cheaper  than  in  the 
front  street,  or  vice  versa,  due  entirely  to  the  difference 
in  the  cost  of  excavation.  Alleys  often  provide  the  best 
location,  as  fewer  substructures  are  encountered,  and 
there  is  less  interference  to  traffic. 

Contrary  to  the  designs  of  many  sanitary  engineers, 
lateral  sewers  should  not  be  built  in  the  center  of  the 
street.  They  should  be  constructed  preferably  on  that 
side  that  has  the  greater  number  of  houses  in  order  to 
make  the  total  length  of  house  connections  as  short  as 
possible.  In  many  cases  one  side  of  a  street  is  lower 
than  the  other,  and  if  the  sewers  are  built  on  this  side, 
there  will  De  no  need  of  cutting  as  deep  a  trench  to  serve 
the  houses  on  the  dovrahill  side.  Moreover,  sewers  built 
in  the  center  of  a  street  cut  off  the  traffic  from  the  whole 
street  if  it  happens  to  be  very  narrow.  If  an  up-to-date 
pavement  is  opened  at  or  near  the  center  of  the  street, 
jfittle  better  than  a  patch  job  can  be  obtained  after  it 
is  repaved,  and  in  rural  sections  space  will  often  be 
found  along  the  side  of  the  road  where  the  paving  will 
not  have  to  be  disturbed. 

It  is  not  always  good  policy  to  build  sanitary  sewers 
very  close  to  the  curb  line.  Where  sanitary  manholes 
are  built  in  the  gutters,  and  the  sewage  is  collected  by 
the  separate  system,  and  treated  at  a  disposal  plant, 
large  quantities  of  rain  water  will  enter  the  manhole 
covers,  and  add  considerably  to  the  quantity  of  sewage 
to  be  treated.  Sanitary  sewers  near  the  curbs  are  also 
liable  to  become  stopped  up  with  tree  roots  if  trees  exist 
or  are  planted  along  the  sidewalk. 

Storm  Sewers  First 

In  cities  where  the  separate  system  is  in  use,  storm 
sewers  should  always  be  designed  before  sanitary  sew- 
ers. Where  these  sewers  interfere  with  each  other,  the 
sanitary  sewers  should  be  built  at  a  lower  elevation, 
because  it  is  cheaper  to  lay  them  in  deep  trenches  than 
the  larger  storm-water  drains.  When  the  Baltimore 
Sewerage  Commission  (1906-1916),  which  built  fully 
90  per  cent  of  the  sewers  in  Baltimore,  started  to  work, 
it  planned  to  lay  very  shallow  storm-water  drains,  but 
so  many  underground  structures  were  encountered  that 
it  was  soon  found  to  be  cheaper  to  build  these  drains 
at  least  5  or  6  ft.  deep,  with  the  sanitary  sewers  still 
deeper,  than  to  go  to  the  great  expense  of  either  raising 
or  lowering  the  various  obstructions  that  were  encoun- 
tered. 

In  residential  sections  in  Baltimore  the  house  con- 
nections were  built  from  7  to  9  ft.  deep,  and  in  business 
sections  from  10  to  13  ft.  Experience  soon  demonstrated 
that  in  business  districts  it  was  much  cheaper  to  con- 
struct sanitary  sewers  in  tunnels  than  in  trenches.     In 


one  case  a  merchant  lost  a  thousand  dollars  due  to  the 
diverting  of  traffic  from  the  street  on  which  his  store 
■was  situated  to  another  street  because  of  the  deep  sewer 
trench  which  was  dug  in  front  of  his  property. 

Where  interceptors  or  trunk  sewers  are  built  in  a 
street  at  a  considerable  depth  it  is  often  better  to  serve 
the  adjacent  houses  with  a  lateral  sewer  than  to  build 
vertical  standpipes  to  connect  each  house  with  the 
larger  sewer.  Large  pipes  with  "Y"  connections  are 
expensive;  vertical  standpipes  are  difficult  to  construct 
and  maintain;  a  large  sewer  with  many  house  connec- 
tions on  it  is  hard  and  unpleasant  to  inspect;  and  the 
multitude  of  flows  from  these  house  connections  enter- 
ing the  large  sewers  at  many  points  cause  considerable 
eddying. 

House  Connections 

In  Baltimore  two  types  of  house  connections  are  used: 
single  and  twin.  The  single  house  connection  consists 
of  a  6-in.  pipe,  running  from  the  lateral  sewer  to  the 
house.  The  twin  house  connection  has  a  6-in.  pipe  run- 
ning from  the  sewer  to  the  curb  line,  with  two  5-in. 
branches  to  the  two  adjacent  houses.  It  might  seem 
that  there  would  be  an  excessive  number  of  stoppages 
in  twin  house  connections  but  in  Baltimore  there  have 
been  fewer  in  these  than  in  single  house  connections. 
Twin  house  connections  considerably  reduce  the  length 
of  pipe  to  be  laid,  and  where  rock  is  encountered  their 
use  is  to  be  especially  recommended.  When  excavation 
is  difficult,  it  is  also  a  good  plan  to  dig  one  trench  from 
the  lateral  sewer  to  the  building  line,  and  lay  two  house 
connections  in  it. 

No  outside  running  traps  are  permitted  on  house  con- 
nections in  Baltimore  except  on  a  few  combined  sewers. 
This  ruling  was  made  effective  some  years  ago  in  spite 
of  a  vigorous  protest  from  the  Master  Plumbers'  Asso- 
ciation— which,  later  on,  saw  the  advantages  of  not  using 
running  traps  and  withdrew  its  protest.  The  money 
saved  has  amounted  to  several  hundred  thousand  dollars. 
Every  house  is  provided  with  a  vertical  stack  running 
a  few  feet  above  the  top  of  the  building  and  joining 
the  house  connection.  Each  stack  permits  an  efficient 
means  of  ventilating  the  sanitary  sewers.  All  of  these 
sewers  in  Baltimore  are  free  of  gases,  and,  as  a  result, 
there  have  been  no  explosions  in  any  of  them.  It  has 
not  been  necessary  to  rely  upon  getting  ventilation 
through  manhole  covers ;  so  the  number  of  holes  in  these 
covers  have  been  reduced  from  six  to  two.  A  consider- 
able quantity  of  storm  water  is  thus  kept  out  of  the 
sanitary  sewers,  and  the  cost  of  pumping  and  treating 
the  sewage  is  much  less  than  it  would  be  under  other 
conditions. 

Every  large  municipality  should  have  a  department 
where  the  locations  and  the  depth  of  all  proposed  sub- 
surface improvements  are  approximately  determined. 
If  the  different  city  departments  and  the  public  service 
corporations,  such  as  telephone  and  gas  companies  would 
agree  before  hand  as  to  the  locations  of  their  proposed 
work,  large  sums  of  money  would  be  saved.  As  it  now 
is  in  many  cities,  various  underground  structures  are 
so  situated  that  much  additional  money  has  to  be  spent 
in  either  moving  these  improveemnts  or  in  digging  deep 
trenches  to  get  under  them.  The  above  mentioned  de- 
partment should  be  under  the  supervision  of  a  man 
familiar  with  the  design  of  sewers,  for  of  all  the  sub- 
surface improvements  the  layout  of  a  sewerage  system 
requires  the  most  knowledge  and  study. 
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Letters  to  the  Editor 


It  is  the  editors'  desire  to  publish  here  all 
ivorth-ivhile  letters  pertinent  to  the  interests  of 
engineers  and  contractors.  In  order  that  this 
may  be  possible  contributors  are  asked  to  con- 
dense their  letters  to  the  shortest  space  con- 
sistent with  a  clear  presentation  of  their  ideas. 


Does  Licensing  Make  For  Responsibility 

Sir — In  a  recent  issue  of  your  periodical,  I  read  with  \ 
some  interest  of  the  collapse  of  a  dome  on  a  church  at 
Long  Beach.  In  your  editorial  comments  you  state  as  fol- 
lows: "So  far  as  it  rests  on  engineers,  we  are  making 
progress  in  fixing  such  responsibility  and  making  sure  that 
they  are  competent  to  bear  it.  License  laws  and  joint 
action  through  societies  will  accomplish  this  result." 

I  have  never  yet  seen  any  reason  to  suppose  that  license 
laws  will  accomplish  any  such  results  as  you  seem  to  think 
they  will.  I  have  had  some  experience  in  license  laws  in 
regard  to  engineers  and  architects  in  various  states,  and 
so  far  as  I  have  been  able  to  determine  they  have  never 
accomplished  anything  except  bothering  competent  engineers. 

Springfield,  Mass.,  Samuel  M.  Green  Co., 

March  17.  S.  M.  Green,  President. 


Elastic  Soil  Again 

Sir — I  dislike  to  renew  or  prolong  a  controversy  with  my 
friend  Lazarus  White,  but  there  are  certain  statements  in 
his  letter  in  Engineering  News-Record  of  March  10,  p.  439, 
that  appear  to  nie  to  be  partly  due  to  a  careless  interpreta- 
tion of  my  own  of  Jan.  27,  p.  185,  and  partly  to  jumping  at 
conclusions  from  his  own  observations  of  soil  phenomena. 
First,  I  want  to  say  that  I  heartily  endorse,  as  I  have  here- 
tofore done,  the  method  of  holding  the  rebound  by  wedging 
or  otherwise  as  devised  by  Mr.  White.  I  do  say,  however — 
and  I  ask  that  this  be  not  misunderstood — that  if  I  have  to 
choose  between  a  supertest  of  50  to  100  per  cent  in  excess 
of  the  load  and  not  hold  it,  and  a  test  of  the  actual  load  and 
hold  it,  I  prefer  the  supertest.  It  would  be  absurd,  however, 
to  say  that  both  factors  should  not  be  had  if  possible,  and 
therein,  as  I  have  observed  in  many  cases,  lies  the  value  of 
Mr.  White's  pretest  method.  He  gets  both  factors,  though 
he  inadvertently  gives  the  impression  that  the  supertest  is 
not  important.  My  only  criticism  of  the  wedging-and- 
holding  factor  is  that,  as  Mr.  White  himself  claims,  he  only 
holds  a  percentage  of  the  test  load  by  wedging,  i.e.,  he  does 
not  attain  perfection  but  approaches  it  some  32  to  .50  per 
cent  nearer  than  with  the  supertest  alone. 

As  to  appreciable  elasticity  of  soil,  I  am  willing  to  be 
shown.  I  do  not,  of  course,  deny  the  existence  of  elasticity, 
but  I  do  not  believe  that  it  is  a  sufficiently  large  factor  to  be 
observed  in  ordinary  working  conditions.  Mr.  White  would 
have  u.s  believe  (if  I  read  him  understandingly)  that  the 
elasticity  of  soil  is  very  many  times  greater  than  that  of 
steel.  I  quote  from  his  letter  of  Mar.  10,  "Rebounds  of  g 
in.  have  been  observed  for  piles  10  ft.  long  where  the 
ela.sticity  of  the  pile  itself  would  account  for  only  1/50 
inch."  Let  us  analyze  this.  Take  his  own  diagram  illus- 
trating the  bulb  of  pressure,  in  his  article  of  Dec.  30,  1920, 
p.  1268.  The  radius  of  ultimate  area  stressed  is  about  5  ft.; 
then  with  a  10-ft.  pile  showing  an  elastic  reaction  of  1/50 
in.  and  5  ft.  of  soil  accounting  for  the  balance  of  the  S-in. 
elastic  rebound  we  find  the  elasticity  of  the  soil  roughly 
40  times  that  of  the  steel  shell  pile.  This  method  of  getting 
at  the  elasticity  of  the  soil  is  like  the  good  old  method  of 
measuring  skin  friction:  if  a  pile  of  the  equivalent  area  of 
1  Hq.ft.  carries  20  tons,  and  4  tons  is  all  the  soil  should 
stand,  then  16  tons  are  ascribable  to  skin  friction — the 
deduction  is  perfect. 

Now  I  don't  think  Mr.  White  intends  to  imply  just  what  he 
•eems  to  say  and  I  may  have  misinterpreted  him,  and  if  so 


I  am  willing  to  be  corrected,  but  what  he  did  not  consider 
is  the  main  factor  of  the  rebound  of  the  pile;  that  is,  the 
slight  but  cumulative  tendency  to  distortion  the  elasticity 
of  which  could  easily  account  for  the  whole  of  the  i  in.  in 
the  rebound. 

Just  a  further  word  as  to  practical  considerations.  Except 
in  bogs  or  the  like,  where  the  reinforcement  of  the  soil  by 
fibrous  matter  gave  it  a  tensile  strength  and  an  elastic 
factor,  I  have  never  noted  in  observations  of  soil  in  tunnels, 
trenches  and  foundations  any  visible  evidence  of  elasticity. 
I  have  always  observed  that  when  anythings  drops  into  or 
on  ground  or  yielding  soil  with  a  dull  sickening  thud  it 
"^tays  put"  and  if  removed  from  a  hole  made  by  it  the 
hole  does  not  change  observedly  in  dimensions.  If  we  take 
a  J-in.  bar  and  drive  it  into  a  sandy  soil  with  the  swinging 
blow  of  a  20-lb.  sledge  (my  own  limit  is  about  a  10-lb.  one) 
we  will  find  I  think  there  is  no  appreciable  rebound,  and  yet 
the  load  in  the  soil,  taking  the  blow  at  200  lb.,  is  equivalent 
to  a  load  of  75  tons  per  square  foot.  It  seems  to  me  that  if 
the  soil  is  as  elastic  as  some  of  our  friends  would  have  us 
believe  that  we  would  have  more  ordinary  piles  bounding 
out  of  holes  under  hammer  blows  than  would  stay  in  place. 

In  our  early  experiments  with  sectional  shields  in  tunnel- 
ing we  sometimes  found  that  a  cobble  not  larger  than  a 
man's  two  fists  would  stop  the  shield  section,  and  I  have  seen 
the  pressure  as  measured  by  gauge  run  up  to  10,000  or 
12,000  lb.  on  a  3J-in.  ram.  Then  when  the  cobble  was  found 
and  dislodged  with  the  ram  still  under  pressure,  I  have  seen 
the  shield  jump  ahead  h  in.  from  the  elasticity  of  the 
reaction  blocking.  In  other  cases  I  have  seen  the  piston  of 
the  ram  run  back  IJ  in.  when  released  from  10,000  lb. 
pressure  while  the  reaction  blocking  expanded  and  straight- 
ened some  20  ft.  back  with  much  creaking  and  groaning  and 
the  head  of  the  shield  stood  absolutely  still. 

J.  C.  Meem, 
Engineer  for  Frederick  L.  Cranford,  Inc. 

Brooklyn,  March  15. 


Stresses  in  Reinforced-Concrete  Chimneys 

Sir— Refen-ing  to  the  letter  from  Frank  S.  Bailey  in 
your  issue  of  March  3,  1921,  p.  393,  calling  attention  to  the 
difference  in  results  obtained  from  Mr.  Wolfe's  graphical 
method  and  Turneaure  &  Maurer's  analytical  method  for 
the  analysis  of  the  cylindrical  section  given  on  p.  408  of 
Hool  &  Johnson's  "Concrete  Engineers'  Handbook,"  please 
note  that  at  the  close  of  Mr.  Wolfe's  analysis  he  states  that 
the  maximum  steel  stress  is  the  distance  rY  —  710  X 
15  =  10,650  lb.  per  square  inch.  Obviously,  this  should  be 
the  distance  dV,  which,  as  nearly  as  can  be  read  from  the 
very  small  scale  shown,  is  546  x  15  =  8,200  lb.,  the  cor- 
rect steel  stress.  The  maximum  concrete  stress  is,  as 
stated,  479  lb.  These  results  vary  about  7  per  cent  or  8 
per  cent  from  those  obtained  from  an  analysis  using  the 
"Turneaure  &  Maurer  curves  and  the  variation  is  con- 
sistent for  both  the  steel  and  concrete  stresses.  Analyzing 
the  same  section  by  the  method  given  in  Taylor  &  Thomp- 
son we  find  the  stress  in  the  concrete  to  be  536  lb.  and  in 
the  steel  8,860  lb.,  which  agrees  very  closely  with  Turneaure 
&  Maurer. 

In  Taylor  &  Thompson's  method  the  reinforcing  steel 
is  assumed  to  be  placed  at  the  center  of  the  concrete  ring 
and  for  this  particular  section  with  an  inside  diameter  of 
only  4  ft.  and  shell  thickness  of  1  ft.,  this  assumption 
probably  accounts  for  the  difference  in  results  between  the 
graphical  and  analytical  methods.  For  most  reinforced- 
concrete  chimneys  where  the  diameter  is  four  or  five  times 
as  great  and  the  shell  thickness  approximately  the  same 
the  error  in  the  analytical  method  is  negligible. 

Referring  to  the  much  greater  discrepancies  between  the 
results  of  the  various  methods  in  the  case  of  a  200-ft. 
chimney  with  a  diameter  of  20  ft.,  which  Mr.  Bailey  men- 
tions, I  believe  the  discrepancy  will  be  found  to  lie  in  nn 
error  in  the  application  of  Mr.  Wolfe's  graphical  method, 
as  such  an  error  with  its  resultant  discrepancy  pur.zlcd  the 
writer  for  some  time.  In  Mr.  Wolfe's  method  the  neutral 
axis  of  the  chimney  as  a  reinforced-concrete  beam  is  first 
found,  a  maximum  stress  in  the  concrete  ia  assumed  and 
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the  resisting  moment  of  the  chimney  determined.  The 
actual  stress  in  the  concrete  is  then  determined  by  pro- 
portion between  the  resisting  moment  thus  found  and  the 
moment  of  the  eccentric  load  about  the  nemtral  axis,  after 
which  the  effect  of  the  direct  load  and  the  remainder  of 
the  bending  is  determined.  It  is  therefore  necessary  to 
the  application  of  this  method  that  the  line  of  action  of 
the  normal  component  of  all  loads  lie  farther  from  the 
tension  side  of  the  chimney  than  the  neutral  axis  of  the 
chimney  as  a  beam,  in  order  that  its  bending  moment  about 
the  neutral  axis  may  be  determined.  When  this  normal 
component  acts  between  the  neutral  axis  and  the  tension 
side  of  the  section,  Mr.  Wolfe's  graphical  method  does  not 
apply. 

The  common  error  in  this  case  and  one  that  is  easily 
made  in  using  the  graphical  method  is  to  take  the  moment 
of  the  normal  component  of  the  loads  about  the  center  of 
the  chimney  section  and  then  proceed  with  the  graphical 
solution,  in  which  case  the  resulting  stresses  will  be  in 
error  and  much  in  excess  of  the  true  stresses.  Of  course, 
I  do  not  know  the  section  of  the  200-ft.  chimney  to  which 
Mr.  Bailey  refers,  but  since  he  states  that  the  resultant 
falls  close  to  the  edge  of  the  kern  I  have  little  doubt  that 
the  graphical  method  will  not  apply  and  was  piobably  used 
erroneously  to  obtain  the  results  to  which  Mr.  Bailey  refers. 

For  actual  reinforced-concrete  chimney  sections  to  which 
the  graphical  method  will  apply,  and  this  is  seldom  the 
case,  the  results  should  agree  closely  with  both  Turneaure 
&  Maurer  and  Taylor  &  Thompson's  analytical  methods. 

E.  A.   DOCKSTADER. 
Boston,  Mass.,  March  15. 

Sir — Mr.  Bailey  may  be  interested  to  know  that  I  once 
attempted  to  apply  the  graphic  method  cited  to  round  col- 
umns in  buildings  and  concluded  upon  examination  that  the 
method  is  in  fundamental  error,  in  that  at  the  outset  the 
bending  is  calculated  from  the  neutral  axis,  whereas  it  is 
the  geometric  central  axis  from  which  the  eccentricity  must 
be  measured  as  in  the  preceding  examples,  pp.  387  and  394, 
of  Hood  &  Johnson.  Otherwise  we  might  assume  the  spe- 
cial case  of  the  normal  force  or  load  along  the  neutral 
axis,  and  get  no  bending  moment,  although  such  a  position 
of  the  load  is  eccentric. 

The  second  error  is  in  combining  stresses  derived  from 
considering  the  load  alone,  and  then  flexure  alone.  This 
can  only  be  done  without  error  when  there  is  no  resulting 
tension  in  the  section.  This  error,  however,  is  mentioned 
but  it  is  not  brought  out  that  the  effect  of  it  is  to  change 
the  slope  of  the  stressed  plane  section  and  thereby  vitiate 
the  results. 

When  tension  exists  over  part  of  the  section  and  ten- 
sion in  the  concrete  is  neglected  relations  are  too  compli- 
cated when  expressed  in  a  formula  for  round  columns 
or  chimneys,  and  the  only  workable,  quick  solution  is  by  a 
diagram,  such  as  given  on  p.  816,  Hool  &  Johnson. 

Toronto,  Ont.,  March  11,  1921.  E.  S.  Martin. 


Protective  Coatings  for  Sea-Water  Concrete 

Sir In    connection    with    the    articles    in    Engineering 

News-Record,  March  25,  1920,  p.  621,  and  Jan.  20,  1921, 
p.  121,  on  the  subject  of  the  deterioration  of  reinforced- 
concrete  piles  in  sea-water  in  California,  I  would  like  to 
present  the  follovring  remarks: 

It  seems  to  be  well  established  that  deterioration  takes 
place  only  between  high  and  low  water,  and  when  the  con- 
crete is  permeable,  because  on  each  tide  the  concrete  soaks 
up  new  sea-water  which  renews  the  chemical  attack  on  the 
concrete.  Under  these  conditions,  no  matter  how  weak  is 
this  attack,  its  renewal  by  new  sea-water  twice  a  day 
finally  results  in  producing  lamentable  results. 

The  remedy  is  to  make  concrete  impermeable.  M.  Voisin, 
chief  engineer.  Fonts  et  Chaussees  at  Boulogne-sur-Mer,  has 
devised  the  following  method:  (1)  The  concrete  is  mixed 
450  kg.  of  cement  to  800  liters  of  gravel  and  400  liters  of 
sand.  (2)  This  concrete  is  covered  with  a  thin  coating  of 
pure  cement  paste.  (3)  On  this  coating  is  then  applied 
two  coatings  of  boiling  coal  tar,  the  second  not  being  applied 
•  until  the  first  is  perfectly  dry. 


This  method  has  given  perfect  results  without  any  trace 
of  decomposition  observable  in  the  concrete  after  ten  years, 
and  imitating  the  work  at  Boulogne-sur-mer,  the  method 
has  been  adopted  in  other  French  ports.  I  believe  that  this 
proceeding  may  be  adopted  with  success  in  the  United  States 
and  notably  on  the  Pacific  Coast. 

I  think  that  one  might  advantageously  replace  the  coal 
tar  by  paraffin  which  will  not  melt  except  at  a  temperature 
much  higher  than  that  which  is  common  in  that  region  in 
the  warmest  days  in  summer.  For  work  in  California 
already  built,  I  think  that  its  life  can  undoubtedly  be  pro- 
longed by  the  application  to  the  concrete  from  low  to  high 
water  in  the  following  process:  (1)  A  covering  of  pure  or 
almost  pure  cement  paste  applied  perhaps  by  the  cement 
gun.  (2)  Two  coatings  of  boiling  paraffin,  the  first  not 
being  applied  until  a  month  after  the  cement  coat,  the 
second  two  or  more  days  after  the  first,  and  both  of  them 
in  dry  weather.  Louis  Ravier. 

Paris,  France,  March  7. 


Bridge  Paneling  and  Ruggedness 

Sir — A.  W.  Buel's  article  on  page  463  of  your  issue  of 
March  17,  discussing  the  Georges  Creek  bridge  accident, 
and  your  editorial  in  connection  therewith,  will,  I  hope, 
bring  forth  some  useful  discussion  on  this  matter,  which 
is  one  of  great  importance  in  bridge  design. 

Your  editorial  statement  that  "The  relative  service  re- 
sistance of  simple  and  subdivided  systems  is  in  the  last 
analysis  not  a  theoretical  question  but  a  question  of  fact, 
to  be  determined  by  service  experience,"  may  be  granted, 
I  think,  by  everyone.  However,  the  case  discussed  does  not 
prove  that  had  the  Georges  Creek  bridge  been  of  simple- 
panel  design  the  bridge  would  not  have  withstood  the  punish- 
ment it  received  equally  well,  if  not  better. 

It  is  generally  accepted  by  bridge  engineers  that  panel 
subdivision  complicates  the  detailing  with  an  attendant 
pound-price  increase,  and  renders  the  span  subject  to  con- 
siderably more  vibration,  owing  to  the  comparatively  light 
truss  members.  Consequently,  with  a  higher  vibration  per- 
centage (other  things  being  equal),  we  have  an  increased 
impact  effect  upon  members,  and  it  would  therefore  appear 
that  the  heavier  members  of  a  simple  system  are  more 
capable  of  withstanding  the  punishment  from  derailment. 

In  my  opinion  Mr.  Buel  accounts  for  some  of  the  principal 
reasons  why  the  Georges  Creek  bridge  made  such  a  good 
showing  in  this  accident  when  he  describes  the  heaviness 
of  the  gusset  plates,  the  planing  of  sheared  edges,  and  the 
otherwise  stringent  fabrication  specifications. 

One  point  frequently  lost  sight  of  is  that  the  relative 
ruggedness  of  simple  and  subdivided  panel  trusses  varies 
with  the  amount  of  section  loss  through  corrosion,  there 
being  a  larger  area  of  metal  per  ton  exposed  to  the  ele- 
ments with  the  subdivided  system,  and  an  increased  diffi- 
culty of  properly  protecting  inaccessible  parts  when  re- 
painting. Other  points  in  favor  of  a  simple  system  are 
apparent;  for  instance,  the  desirability  of  making  the  ship- 
work  as  simple  as  possible  so  as  to  reduce  the  possibility 
of  doubtful  workmanship,  and  the  reduction  of  secondary 
stresses  in  the  truss  members.  It  should  be  remembered 
that  live  load  is  approximately  twice  as  destructive  as  dead 
load  on  account  of  the  stretching  and  relaxing  of  the  metal. 
This  element  certainly  favors  a  simple  truss  system. 

The  writer  is  from  Missouri  when  it  comes  to  believing 
that  a  subdivided  panel  system  is  best  for  150-ft.  railroad 
spans,  but  hopes,  as  stated  before,  that  the  matter  ^vill  be 
thoroughly  discussed.  F.  H.  Frankland, 

New  York  City,  March  21.  Consulting  Engineer. 


Fire  Loss  in  Terms  of  New  Construction 

According  to  reports  published  in  the  Jan.  15  and 
Feb.  12  issues  of  Bradstreet's  CNew  York),  the  value 
of  new  buildings  reported  in  1920  by  163  leading  cities 
is  $1,408,610,000.  The  insurance  adjustments  on  account 
of  fire  losses  in  1920  amounted  to  $330,853,925,  or  23.5 
per  cent  of  the  value  of  new  buildings.  This  is  not  an 
exceptional  case,  as  .shown  by  data  for  other  years. 
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Hints  for  the  Contractor 


Monthly  Suppers  Stimulate  Enthusiastic 
Spirit  at  Wilson  Dam 

MONTHLY  suppers  of  the  leading  men  in  the  supply 
division  of  the  Wilson  Dam,  being  built  by  the  Gov- 
ernment across  the  Tennessee  River  at  Muscle  Shoals, 
Ala.,  were  an  important  factor  in  developing  enthusi- 
asm and  effective  service  in  that  division.  At  the  request 
of  Engineering  News-Record,  Major  S.  C.  Godfrey, 
Corps  of  Engineers,  U.  S.  A.,  chief  of  the  supply 
division,  has  written  a  brief  statement  of  the  reason 
for  holding  these  suppers  and  their  effect  upon  the  work 
of  the  division.    Major  Godfrey's  story  is  as  follows: 

In  the  spring  of  1920  the  problem  of  securing  equipment, 
material  and  supplies  for  the  Wilson  Dam  was  a  critical  one. 
The  construction  work  was  being  pushed  vigorously,  but 
the  market  for  engineering  material  was  so  congested  and 
the  railroad  facilities  were  so  inadequate  to  handle  the 
heavy  demands  being  made,  that  the  construction  bid  fair  to 
be  seriously  hampered.  It  was  exceedingly  difficult,  for  in- 
stance, to  secure  cement  in  quantities  adequate  for  con- 
creting needs.  The  railroads  at  that  time  could  not  move 
the  cement  that  was  offtred  and  available  at  certain  mills. 
This  problem  was  solved  by  the  purchase  of  seventy-five 
box  cars  which  were  put  into  service  between  the  cement 
mills  and  Wilson  Dam,  and  which  proved  during  the  summer 
and  early  fall  of  1920  practically  the  only  resource  that 
the  government  had  in  order  to  procure  cement.  In  full 
operation  the  needs  for  concreting  aggregated  about  ten 
cars  of  cement  daily. 

Another  vital  problem  of  supply  consisted  in  the  procure- 
ment of  sand  and  gravel  from  the  Tennessee  River  for  con- 
crete aggregate.  The  sand  and  gravel  is  dredged  by  two 
15-in.  suction  dredges  at  a  point  12  miles  below  the  dam. 
It  is  pumped  to  the  top  of  two  screening  and  washing  plants 
adjacent  to  the  dredges.  After  being  separated  it  is  depos- 
ited on  barges  and  hauled  by  towboats  to  an  unloading  dock 
three  miles  from  the  dam,  where  it  is  unloaded  by  two 
gantry  cranes  into  the  cars  which  convey  it  to  the  mixers. 
The  entire  dredging  and  handling  plant  had  to  be  assembled 
and  put  into  smoothly  running  oi'der  under  the  adverse  con- 
ditions above  referred  to  and  to  build  up  to  a  production 
basis  of  2,000  cu.yd.  of  material  a  day. 

Need  f~or  Co-operative  Effort 

Under  these  conditions  it  was  extremely  desirable  to  in- 
still into  the  members  of  the  supply  division  who  had  all  of 
these  problems  in  hand,  a  realization  of  the  magnitude  of 
their  task,  and  a  spirit  that  would  overcome  obstacles.  The 
heads  of  the  various  departments,  therefore,  in  conference 
with  the  chief  of  the  division,  agreed  upon  a  plan  of  hold- 
ing monthly  suppers  of  a  semi-official  and  semi-social  nature. 

These  supper.s  were  attended  by  some  thirty  or  more  of 
the  employees  holding  responsible  positions.  They  were 
held  in  different  mess-halls  on  various  parts  of  the  work, 
at  a  charge  to  the  employees  of  the  actual  cost  of  the  food. 
At  the  first  suppers  a  plan  was  carried  out  for  each  depart- 
ment of  the  supply  division  to  explain,  informally,  its  or- 
ganization and  problems  to  the  other  departments,  m  order 
that  all  branches — purchasing,  traffic,  storage,  finance,  sand 
and  gravel  procurement,  etc. — might  work  together  more 
effectively  through  a  better  understanding  of  their  respec- 
tive functions. 

Later  on  chiefs  of  other  divisions  and  departments  were 
invited  to  meet  with  the  supply  division,  and  in  the  same 
informal  way  the  needs  of  the  construction  divisions,  which 
the  supply  division  was  endeavoring  to  meet,  were  taken 
up  and  discussed  from  the  point  of  view  of  more  effective 
service.     In  these  talks  various  engineers  told  of  Ihe  design 


of  the  dam,  described  the  units  which  would  furnish  the 
power,  and  in  other  ways  gave  members  of  the  supply 
division  a  more  intelligent  conception  of  the  problems  that 
they  were  helping  to  solve. 

Throughout  these  discussions  it  was  emphasized  that  the 
supply  division  had  a  function  like  that  of  the  S.  O.  S.  in 
France — to  adapt  itself  to  the  "front-line"  needs,  to  help 
the  construction  men  foresee  their  own  requirements  for 
material  and  supplies,  and  to  make  every  effort  to  get  those 
necessary  supplies  to  the  job  on  time. 

At  the  eighth  supper  employees  were  invited  to  bring 
their  wives  and  immediate  relatives.  The  attendance  at  this 
supper  was  over  one  hundred,  and  included  superintendents, 
clerks,  dredge  operators,  foremen,  steamboat  masters,  store- 
keepers, typewriters,  electricians,  laborers,  in  fact  an  assem- 
bly representative  of  the  entire  work. 

As  a  whole  these  suppers  are  believed  to  have  contributed 
materially  to  the  effectiveness  of  the  service  rendered  by  the 
supply  division  and  to  the  morale  of  its  employees. 


4,2''plank 
spacers 


All-Steel  Truck  for  Heavy-Duty 
Transfer  Work 

By  D.  H.  Fleming 

Town    Engineer.    Owen    Sound,    Ontario 

■^OR  moving  heavy  machinery  such  as  contractors' 
hoists,  boilers,  etc.,  the  heavy-duty  trailer  shown 
herewith  has  been  used. 
It  can  be  drawn  by 
team,  tractor  or  truck. 
Its  special  feature  is  the 
wheel  arrangement, 
making  turns  at  street 
corners  easy.  The  middle 
pair  of  wheels  is  placed 
from  one-half  inch  to  an 
inch  above  the  other  two 
pair  so  that  the  whole 
teeters  on  the  two  opposite 
wheels  at  the  middle  of 
the  truck.  For  freedom 
of  movement,  none  of  the 
wheels  are  secured  to  the 
axles  so  that  they  may 
,",^r™,       /  /■        ^  turn    backward    while 

Elevation  Others  turn  forward. 


Water  Sewerage  and  Wastes  in  Wisconsin 

A  classification  of  water  supplies,  sewerage  systems 
and  industrial  wastes  in  Wisconsin  has  been  made  by 
the  state  sanitary  engineer,  C.  M.  Baker.  Of  the  46 
surface  supplies  10  are  filtered  and  chlorinated,  12  are 
chlorinated  only  and  24  are  untreated.  Of  the  224 
ground  water  supplies  100  are  shallow  wells,  springs 
and  infiltration  galleries  and  124  are  artesian  or  deep 
wells.  There  are  163  sewerage  sy.<<tems  of  which  13 
have  the  tank-and-filter  system,  49  have  tanks  only  and 
101  have  no  treatment.  Of  the  4,390  plants  producing 
industrial  wastes  1.39  are  canneries,  40  coal  tar  or  gas 
plants,  3,901  milk  products,  52  packing  or  rendering 
plants.  63  paper  and  pulp  mills  and   195  miscellaneous. 
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Mayor  Shakes  Up  Pittsburgh 
Engineering  Bureaus 

Drops    Experienced    Men — Chief    Engi- 
neer Sprague  Dismissed — Swan 
and  Others  Resign 

Norman  S.  Sprague,  chief  engineer 
of  the  Department  of  Public  Works  of 
Pittsburgh,  was  removed  from  office  by 
Mayor  E.  V.  Babcock  on  March  17 
through  a  letter  of  dismissal  charging 
that  Mr.  Sprague  had  lost  the  con- 
fidence of  the  city  council  as  well  as 
that  of  the  public,  and  that  not  enough 
progress  has  been  made  on  the  public 
improvements  provided  for  by  a  bond- 
issue  referendum  passed  in  July,  1919. 
At  the  same  time  John  Swan,  director 
of  the  department,  resigned  his  office; 
a  day  later  John  F.  O'Toole,  superin- 
tendent of  the  Bureau  of  Highways  and 
Sewers  of  the  same  department,  and 
S.  A.  Dies,  superintendent  of  building 
inspection,  also  resigned.  Mr.  Sprague 
had  been  with  the  Department  of  Public 
Works  for  fourteen  years,  Mr.  O'Toole 
had  served  for  the  same  length  of  time, 
and  Mr.  Dies  held  his  position  for 
eighteen  years.  Mr.  Swan  had  been  di- 
rector for  four  years  past,  having  been 
appointed  late  in  1916  to  succeed  the 
late  Robert  Swan,  his  brother. 

Politics  Responsible 
Politics  is  believed  to  be  responsible 
for  the  shake-up.  At  a  meeting  of  the 
Pittsburgh  Section  of  the  American  So- 
ciety of  Civil  Engineers,  held  March  20, 
resolutions  were  passed  expressing  the 
confidence  of  the  section  in  Mr. 
Sprague's  ability  and  integrity,  and 
asserting  that  his  dismissal  should  not 
be  construed  as  reflecting  upon  his  pro- 
fessional ability  and  reputation. 

It  is  stated  by  the  mayor  that  the 
Bigelow  Boulevard  landslide  of  last 
November  and  the  council's  investi- 
gation of  the  responsibility  for  the  slide 
played  no  part  in  Mr.  Sprague's  re- 
moval. As  concerns  the  charge  of  slow 
progress  in  initiating  and  carrying  out 
already  authorized  public  improve- 
ments, Mr.  Sprague,  in  a  public  state- 
ment, has  stated  that  bond-issue  con- 
tract work  to  the  amount  of  $1,034,000 
tvas  completed  during  the  past  year,  and 
that  nearly  $1,500,000  of  contract  work 
is  in  progress,  in  addition  to  a  larger 
amount  of  tax  and  special  assessment 
improvements;  and  that  plans  are  com- 
pleted and  ready  for  advertisement  for 
bids  upon  bond-issue  improvements 
totaling  more  than  $1,000,000,  while 
plans  for  an  equal  amount  of  work  are 
in  preparation.  However,  it  is  said  to 
be  the  Mayor's  purpose  to  put  the  1919 
bond-issue  improvements  in  the  hands 
of  a  special  engineer,  instead  of  the 
public-works  department,  in  order  to 
have  the  work  completed  as  soon  as 
possible. 


Colonel  Sherrill  Named  as  Presi- 
dent Harding's  Military  Aide 

President  Harding  has  selected  Lieut.- 
Col,  Clarence  0.  Sherrill,  Corps  of 
Engineers,  as  his  military  aide  and 
as  superintendent  of  public  buildings 
and  grounds.  Col.  Sherrill  is  a  native 
of  North  Carolina.  He  was  an  honor 
graduate  of  the  U.  S.  Military  Acad- 
emy in  1901.  He  also  was  graduated 
with   honors   from   the    School   of   the 


LIEUT.-COL.    C.    O.    SHERRILL 

Line  and  from  the  Staff  College.  For 
several  years  following  his  graduation, 
he  was  instructor  at  the  Army  schools. 

From  1910  to  1914  Col.  Sherrill  was 
stationed  at  New  Orleans  on  river  and 
hai'bor  work,  after  which  he  spent  a 
year  in  the  Philippines  on  foi'tification 
work.  He  then  was  sent  to  Panama 
where  he  spent  two  years  in  charge 
of  the  fortification  construction. 

With  the  outbreak  of  the  war  Col. 
Sherrill  was  assigned  to  the  command 
of  the  302nd  Engineers.  During  the 
Argonne  oflFensive  he  served  as  chief 
of  staff  of  the  77th  Division.  Later 
he  went  to  Germany  as  assistant  chief 
of  staff  of  the  Third  Army. 

Since  his  return  to  the  United  States 
Col.  Sherrill  has  been  in  charge  of 
fortification  work  in  the  office  of  the 
Chief  of  Engineers.  He  is  a  member 
of  the  Board  of  Surveys  and  Maps 
and  of  the  Interdepartmental  Board  on 
Alaskan   affairs. 

Col.  Sherrill  was  aide  to  President 
Roosevelt  in  1903  and  W04  and  to  Gen. 
J.  Franklin  Bell  in  1904  and  1905.  He 
was  decorated  by  the  French  with  a 
Croix  de  Guerre,  with  palm,  for  serv- 
ices rendered  the  French  army  during 
the  fighting  on  the  Vesle. 


Federal  Highway  Policies 
Under  Consideration 

New  MacArthur  Bill  to  Be  Introduced 
— Many  Members  of  Congress  Pre- 
paring Bills 

(Washington  Correspondence) 
With  the  necessity  facing  Congress 
of  evolving  a  new  highway  policy  or 
putting  its  stamp  of  approval  on  the 
existing  federal-aid  plan,  various  legis- 
lative ideas  now  are  taking  shape.  To 
attract  the  maximum  support  any  bill 
proposing  a  continuation  of  federal-aid 
must  embody  a  provision  that  states, 
rather  than  their  subdivisions,  are  to 
meet  the  federal  appropriation.  Ex- 
ceptions probably  will  be  allowed  in 
cases  where  a  large  local  program  is 
necessary. 

It  is  admitted  that  such  a  measure 
must  make  it  mandatory  that  main- 
tenance be  carried  on  only  by  the  state 
highway  depai-tments.  Most  of  the 
state  highway  officials  are  understood 
to  stand  with  Thomas  H.  MacDonald, 
chief  of  the  U.  S.  Bureau  of  Roads,  in 
his  declaration  that  "the  present  plan 
of  allowing  maintenance  funds  to  be 
provided  by  localities  will  not  prove 
satisfactory  in  maintaining  the  projects 
which  are  built  with  the  use  of  federal 
aid,  and  this  condition  can  be  prevented 
if  the  maintenance  funds  are  supplied 
by  the  state  and  administered  by  the 
state  highway  departments." 

MacArthur  Bill  Revised 
Representative  MacArthur,  of  Ore- 
gon, is  expected  to  introduce  at  the 
opening  of  the  extra  session  a  bill  which 
will  embody  the  ideas  of  the  state  high- 
way officials.  The  bill  will  follow  the 
general  lines  of  the  measure  introduced 
by  Mr.  MacArthur  at  the  last  session, 
but  it  will  be  revised  in  a  number  of 
particulars.  The  new  bill  will  not  cany 
an  appropriation,  but  will  simply  au- 
thorize such  sum  as  may  be  agreed 
upon  by  the  appropriations  committee. 
There  is  evei-y  reason  to  think,  however, 
that  an  appropriation  of  $100,000,000 
per  year  will  be  forthcoming  if  a  fed- 
eral-aid bill  becomes  a  law. 

Other  features  of  the  original  Mac- 
Arthur  bill  which  probably  will  remain 
are  as  follows: 

A  modification  of  the  present  equal 
ratio  of  co-operation  between  the  Fed- 
eral Government  and  the  States,  where- 
by the  portion  of  the  total  cost  of  the 
road  project  borne  by  the  Federal 
Government  is  inci-eased  in  proportion 
to  the  amount  of  publicly  owned  land 
within  those  States  more  than  10  per- 
cent of  whose  area  consists  of  public 
land ;  the  provisions  for  a  road  program 
in  the  national  forests;  the  extension  of 
federal-aid  to  Alaska  and  to  Hawaii; 
the  extension  of  preference  in  the  con- 
struction of  roads  which  will  expedite 
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the  completion  of  a  national  highway 
system. 

A  number  of  members  of  Congress 
are  known  to  be  preparing  bills.  All 
of  these  measures  will  go  before  the 
Committee  on  Roads  where  the  ideas 
meeting  with  approval  will  be  merged. 


To  Tax  Gasoline  in  California 

A  bill  was  recently  introduced  into 
the  California  Legislature  providing  for 
a  tax  of  one  cent  per  gallon  of  gasoline, 
distillates,  and  fuel  oils  used  in  motor 
vehicles. 


Mechanical  Water  Filtration  for 
Cambridge,  Mass. 
Bids  for  a  mechanical  water  filtration 
plant  for  Cambridge,  Mass.,  are  to  be 
received  by  the  city  April  12.  The  work 
includes  a  concrete  sedimentation  basin 
97  X  137  ft.  X  17  deep,  10  concrete 
filters,  each  to  give  a  net  area  of  about 
480  sq.ft.;  a  concrete  clear-water  basin 
about  148  X  276  ft.,  x  16  ft.  deep;  a 
wash-water  receiving  basin  about  38  ft. 
in  diameter  by  12  ft.  deep;  four  electric- 
driven  centrifugal  low-lift  pumps  with 
a  total  capacity  of  26  m.g.d.;  a  29  x  34- 
ft.  steel  wash-water  tank;  filter  acces- 
sories, piping,  etc.;  and  a  two-story 
concrete  and  brick  building,  77  x  216 
ft.  in  plan.  George  A.  Johnson,  New 
York  City,  is  consulting  engineer. 


Iowa  and  Illinois  Water- Works 
Men  Hold  Joint  Meeting 

Five  Middle  West  states  were  repre- 
sented March  23  and  24  at  the  meeting 
of  the  Illinois  and  Iowa  Sections  of  the 
American  Water-Works  Association. 
Combined  annual  meetings  of  sections 
suggested  by  Charles  R.  Henderson  are 
planned  beginning  in  the  fall  of  1922, 
leaving  the  spring  open  for  individual 
section  meetings  and  the  summer  for 
the  large  general  meeting. 

Seven  technical  papers  were  pre- 
sented and  an  excursion  to  Chicago 
pumping  stations  was  made.  R.  Ed- 
man  Greenfield,  chemist,  Illinois  State 
Water  Survey,  explained  by  demonstra- 
tion the  term  hydrogen-ion  concentra- 
tion. S.  A.  Greeley,  consulting  engi- 
neer, gave  comparative  operating  data 
of  the  Evanston,  East  Chicago  and 
Whiting  rapid  sand  filters. 

Walter  A.  Shaw,  former  commis- 
sioner. Public  Utility  Commission  of 
Illinois,  read  an  extended  paper  on 
"Fixing  Rates  for  Public  Utilities  by 
Contract,"  and  C.  M.  Roos,  superintend- 
ent, Cairo  (111.)  Water  Co.,  followed 
with  views  of  the  same  problem  from 
the  utility  standpoint.  F.  H.  Mathews, 
of  the  Utility  Commission,  discussed 
the  grading  of  utilities  from  the  lay- 
man standpoint.  "Take  the  public  into 
your  confidence,"  was  the  burden  of 
both  his  talk  and  that  of  Mr.  Roos. 

D.  H.  Maxwell,  with  Alvord  &  Bur- 
dick,  outlined  the  geological  difficulties 
Bloomington,  Ind.,  has  in  finding  a  res- 
ervoir site  that  will  hold  water.  John 
Ericson,  consulting  engineer  to  the  city 
of  Chicago,  indicated  that  Chicago  could 
not  afford  to  filter  its  supply  until  it 
reduced  its  waste.  The  daily  consump- 
tion is  265  gal.  per  capita. 

The  newly  elected  officers  of  the  Illi- 
nois Section  are  as  follows:  Chairman, 
^ohn  W.  Alvord;  vice-chairman,  Henry 
R.  Ringness;  treasurer,  H.  E.  Keeler; 
new  tniBtce,  Dr.  A.  M.  Buswell. 


New  Head  to  Wind  Up  Railroad 
Administration  Affairs 

President  Harding  has  named  James 
C.  Davis  of  Iowa,  who  has  served  as 
general  counsel  to  the  Railroad  Admin- 
istration, to  succeed  John  Barton  Payne, 
who  resigned  a  short  time  ago  as 
Director  General.  Mr.  Davis'  duties 
will  be  concerned  largely  in  winding  up 
the  affairs  of  the  Railroad  Administra- 
tion. 


Federal  Power  Commission 
Issues  New  Rules 

Effective  Feb.  28,  1921,  the  Federal 
Power  Commission  issued  orders  No.  9 
which  embody  rules  and  regulations  of 
the  commission.  Any  one  doing  busi- 
ness before  the  commission,  making 
application  for  permits  or  licenses,  etc., 
must  do  so  under  the  rules  laid  down  in 
this  book,  which  can  be  obtained  from 
the  Federal  Power  Commission. 

Manchester  Building  Three 
School  Structures 

The  city  of  Manchester,  N.  H.,  is 
carrying  on  a  school  building  program, 
included  in  which  is  the  construction 
of  two  high  schools  and  a  grammar 
school,  the  total  cost  of  the  three  build- 
ings to  be  in  the  neighborhood  of 
$2,000,000.  The  largest  of  these  build- 
ings is  the  Practical  Arts  High  School, 
180  V  70  ft.  with  an  ell  80  x  70  ft.  and 
costing  in  the  neighborhood  of  $1,000,- 
000.  The  work  is  under  way,  I.  S, 
Woodbury  &  Sons  Co.,  general  contrac- 
tors of  Boston,  being  in  charge. 

Legislature  to  Investigate 
Illinois  Roads 

Full  investigation  of  the  highway 
situation  in  Illinois  is  contemplated  in 
a  joint  resolution  of  the  State  Legisla- 
ture. The  resolution  provides  that  a 
committee  of  three  from  the  Senate  and 
three  from  the  House  be  appointed  to 
investigate  and  report  to  the  present 
general  assembly  union:  The  establish- 
ment of  a  permanent,  uniform  and  effi- 
cient system  of  road  improvement  and 
maintenance  throughout  the  state;  the 
promotion  of  a  county  sy.stem  of  road 
improvements  and  maintenance  by  ex- 
tending dirt  road  improvement  and  the 
use  of  gravel,  or  similar  material  where 
advisable;  the  establishment  of  the  so- 
called  Wisconsin  patrol  sy.stem;  the 
sentiment  for  and  advisability  of  chang- 
ing the  construction  to  be  used  on  boml- 
isRue  roads  from  cement  or  brick  to 
some  other  construction;  the  best 
methods  of  treatment  of  dirt  roads  with 
oil  or  other  material  and  the  subse- 
quent proper  care  of  such  roads.  The 
joint  committee  is  directed  to  report  to 
this  session  of  the  general  assembly, 
and  an  appropriation  of  $2,600  is  made 
to  cover  the  expense  of  the  investiga- 
tion. 


Molasses  Tank  Trial  Resumed 

After  a  recess  of  several  months  the 
trial  of  the  famous  molasses  tank  case 
in  Boston  has  been  resumed  and  rebut- 
tal testimony  of  the  plaintiffs  is  being 
presented.  The  case  put  in  by  the  de- 
fendants, the  United  States  Industrial 
Alcohol  Co.,  to  show  that  the  failure 
of  the  tank  on  Jan.  15,  1919,  was  caused 
by  a  bomb  explosion,  was  summarized 
in  Engineering  News-Record,  Oct.  7, 
1920,  p.  691. 


Flat-Slab  Reservoir  Roof  at 
Canton,  O.,  Collapses 

A  section  of  the  roof  of  the  equaliz- 
ing reservoir  being  constructed  for  the 
City  of  Canton,  Ohio,  collapsed  some- 
time during  the  night  of  March  2.  The 
reservoir  is  a  reinforced-concrete  struc- 
ture approximately  283  x  360  ft.  in  plan, 
with  an  average  depth  of  22  ft.,  and  a 
capacity  of  15,000,000  gal. 

The  roof  of  the  reservoir,  which  is  of 
the  flat-slab  type,  was  poured  between 
Oct.  1,  1920,  and  Jan.  14,  1921.  Centers 
were  constnicted  for  the  entire  roof 
slab,  and  allowed  to  remain  in  place  for 
approximately  60  days.  In  fact,  a  large 
part  of  the  inside  forms  have  not  as  yet 
been  removed.  About  Feb.  1  work  was 
started  placing  the  earth  cover  over  the 
reservoir.  On  Feb.  15  the  resident  en- 
gineer noticed  some  small  checks  or 
cracks  in  that  part  of  the  slab  on  which 
the  earth  cover  had  been  placed  and 
ordered  the  contractor  to  stop  placing 
the  earth. 

On  the  morning  of  March  3  it  was 
found  that  sometime  during  the  preced- 
ing night  a  large  part  of  the  section 
on  which  the  earth  cover  had  been 
placed  had  collapsed.  An  investigation 
was  immediately  started  to  determine 
the  cause  of  the  failure  and  the  James 
H.  Herron  Co.,  of  Cleveland,  Ohio,  and 
Sanford  Thompson  of  Boston,  Mass., 
have  been  retained  by  the  consulting 
engineers,  Morris  Knowles,  Inc.,  to 
make  an  investigation  and  report.  In 
addition,  the  city  of  Canton  has  retained 
the  Pittsburgh  Testing  Laboratories. 
The  tentative  conclusions  reached  by 
the  James  H.  Herron  Co.  and  Mr. 
Thompson  agree  that  the  failure  was 
caused  chiefly  by  the  slow  hardening 
of  concrete,  due  to  cold  weather;  that, 
however,  the  balance  of  the  slab,  if 
given  suflicient  time,  will  develop 
enough  strength  to  carry  the  load  for 
which  it  was  designed. 


Reclamation  Service  Program 
Must  Be  Curtailed 

Because  of  indications  that  receipts 
from  oil  land  lea.srs  payable  to  the  re- 
clamation fund  will  be  nearer  $12,000,- 
000  than  the  $20,000,000  estimated,  the 
U.  S.  Reclamation  Service  will  not  be 
able  to  carry  out  the  entire  construction 
program  authorized  at  the  last  session 
of  Congress.  Director  Davis  has  au- 
thorized, however,  the  early  inaugura- 
tion of  the  work  of  building  the  Ticton 
reservoir  in  the  Yakima  valley.  This 
reservoir  is  an  extcn.iion  of  the  storage 
.lystem  in  that  valley.  It  will  provide 
185,000   Bcrr-ft.   of   additional    storavrc. 
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New  York  Legislature  Passes 
Port  Treaty  Bill 

The  New  York  Port  Treaty  Bill  was 
passed  by  the  Senate  of  the  New  York 
Legislature,  March  23,  by  a  vote  of  31 
to  11,  following  its  passage  by  the 
Assembly  the  week  before.  At  this 
writing  it  is  in  the  hands  of  Governor 
Miller  for  his  signature.  The  Governor 
had  previously  urged  passage  of  the 
bill. 

The  New  York  State  bill  authorizes 
any  two  of  the  three  New  York  mem- 
bers of  the  New  York,  New  Jersey  Port 
and  Harbor  Development  Commission 
to  enter  into  negotiations  with  commis- 
sioners from  the  State  of  New  Jersey 
to  draw  a  compact  between  the  two 
states  in  the  form  of  a  Port  Treaty, 
the  terms  of  which  are  included  in  the 
bill  and  which  provide  for  the  creation 
of  the  New  York  port  authority.  A 
similar  bill  has  already  passed  the 
Senate  of  the  New  Jersey  Legislature, 
but  at  this  writing  has  not  yet  been 
acted  on  by  the  lower  house.  The  New 
Jersey  Senate  bill  provides  for  the  ap- 
pointment of  commissioners  by  the  Sen- 
ate. The  democratic  Governor  of  New 
Jersey  is  said  to  oppose  the  port  treaty 
measure  and  it  has  largely  become  a 
party  issue.  Republicans  predominate 
in  both  branches  of  the  New  Jersey 
Legislature. 

A  second  bill  was  passed  by  the  New 
Jersey  Senate,  March  28,  naming  the 
present  three  New  Jersey  members  of 
the  bi-state  commission  to  membership 
on  the  port  authority  when  the  port 
treaty  is  signed.  No  votes  were  cast 
against  the  measure. 

In  New  Jersey  opposition  to  the  Port 
Treaty  continues  from  Jersey  City  or- 
ganizations, but  the  measure  has  re- 
ceived the  support  of  the  chambers  of 
commerce  of  other  port  municipalities 
including  that  of  Newark. 


the  details  of  a  plan  in  operation  on 
that  road  which  was  being  carried  out 
by  classes  in  conjunction  with  the  man- 
agement. Most  of  the  sections  reported 
close  contact  and  co-operation  with  the 
management  and  expressions  of  loyalty 
to  it  were  numerous. 

A  paper  by  J.  D.  Trueblood,  Chicago 
&  Northwestern  Ry.  analyzed  the  sta- 
tistics as  to  the  attendance  of  civil 
engineers  in  seven  universities  in  the 
Middle  West.  Both  enrollment  and 
graduates  have  fallen  off  as  compared 
with  the  numbers  taking  other  courses. 


A.  A.  E.  Railroad  Conference 

Questions  of  education  and  co-opera- 
tion with  the  management  rather  than 
those  of  compensation  were  predomi- 
nant in  the  reports  of  delegates  to  the 
third  annual  railroad  conference  of  the 
American  Association  of  Engineers 
held  March  14  in  Chicago.  About  65 
roads  were  represented  with  100  mem- 
bers present.  No  changes  were  offered 
in  the  1920  salary  schedule.  A  resolu- 
tion asked  for  two  weeks'  notice  of  the 
managements  in  case  of  reduction  of 
force. 

The  change  in  activity  away  from 
compensation  was  marked  in  the  brief 
reports  made  by  delegates  from  the 
various  sections.  Regular  meetings, 
where  established,  have  had  for  dis- 
cussion methods  of  increasing  the  abil- 
ity of  members  based  on  the  principal 
that  the  engineer,  like  everybody  else, 
in  the  long  run  gets  what  he  deserves. 
Many  of  the  A.  A.  E.  sections  are  there- 
fore learning  other  phases  of  railroad- 
ing than  engineering  so  that  they  will 
be  better  fitted  to  be  promoted  into  ex- 
ecutive positions.  W.  L.  Lewis  of  the 
Great   Northern    read    a   paper   giving 


Indiana  Conservation  Department 
Gets  Money  for  Engineers 

The  Indiana  State  Department  of 
Conservation  was  established  in  1919 
with  five  divisions:  fish  and  game, 
geology,  entomology,  land  and  waters, 
and  forestry.  This  year  a  division  of 
engineering  has  been  provided  for  with 
an  appropriation  of  $15,000,  which  be- 
comes available  April  1.  While  the 
main  feature  of  the  work  to  be  under- 
taken will  be  drainage  and  land  recla- 
mation, some  attention  will  be  paid  to 
stream  pollution.  In  fact,  work  on  the 
problem  of  disposing  of  sugar  factory 
wastes  at  Decatur  has  been  under  way 
for  some  time.  In  this  work  there  is 
to  be  co-operation  with  the  activities  of 
the   State   Board  of   Health. 

The  Conservation  Department  will 
work  in  conjunction  with  Purdue  Uni- 
versity, appointing  a  member  of  the  en- 
gineering department  as  state  engineer. 
Prof.  W.  K.  Hatt  is  acting  temporarily 
in  this  capacity.  It  is  planned  to  have 
an  assistant  in  Indianapolis  to  carry  out 
details. 

The  powers  of  the  new  engineering 
division  under  the  law  provide  for  (1) 
investigations  and  recommendations 
relative  to  drainage  and  land  reclama- 
tion, (2)  surveys  and  mapping  to  en- 
able more  intelligent  procedure  of  land 
drainage  and  reclamation,  (3)  recom- 
mendation and  enforcement  of  drainage 
laws,  (4)  designation  of  natural  drain- 
age areas  so  that  systems  may  be  es- 
tablished economically  and  scientifically 
as  an  integrated  whole,  (5)  computa- 
tions of  probable  discharge  and  neces- 
sary capacities  of  channels  and  ditches 
and  levee  systems.  Richard  Lieber  is 
director  of  the  Department  of  Conserv- 
ation.   

Research  Department  Organized 
by  Automotive  Engineers 

Organization  of  a  research  depart- 
ment is  announced  by  the  Society  of 
Automotive  Engineers  in  the  March  is- 
sue of  its  journal.  The  department 
will  not  conduct  a  laboratory  or  do 
research  work  directly,  but  will  co- 
ordinate the  work  in  outside  laborator- 
ies, direct  investigations  at  the  Bureau 
of  Standards  and  Bureau  of  Mines  on 
fuels  and  other  subjects  in  automotive 
engineering,  supervise  comparative 
tests  in  industrial  laboratories,  guide 
research  programs  to  definite  commer- 
cial ends,  collect  all  available  data  on 
the  important  automotive  subjects. 


Chief  of  Engineers  Allots  Harbor 
and  River  Work 

Allotments  of  river  and  harbor  work 
for  the  coming  year  have  been  made  by 
Major-General  Lansing  H.  Beach,  Chief 
of  Engineers,  U.  S.  A.,  carrying  out  the 
provisions  of  the  $15,000,000  lump  sum 
river  and  harbor  appropriation  bill  ap- 
proved March  1.  An  expenditure  of 
$2,500,000  is  provided  for  locks  and 
dams  on  the  Ohio  River;  $700,000  for 
Southwest  Pass,  New  Orleans,  and 
$500,000  each  for  Savannah  Harbor 
Ga.,  river  and  mouth  of  Wiscon  River, 
Detroit  River,  and  Portland,  Ore.  For 
the  Hudson  River  channel.  New  York 
Harbor,  $450,000  is  allotted,  $100,000 
for  the  Hudson  River. 

Allotments  of  $400,000  each  are  made 
for  St.  Johns  River,  Fla.,  from  Jackson- 
ville to  the  ocean;  Hillsboro  Bay,  Fla.; 
Mississippi  River  between  Ohio  and 
Missouri  Rivers,  and  for  San  Juan 
Harbor,  Porto  Rico.  Other  items  over 
$100,000  are: 

Mobile  Harbor.  Ala.,  $300.000 ;  Galves- 
ton. Tex..  Harbor,  $100,000;  Galveston 
Channel,  $100.000 ;  channel  from  Galves- 
ton Harbor  to  Texas  City,  $123,000  ;  Hous- 
ton ship  channel.  $260,000;  Preeport  Har- 
bor, Tex.,  $150,000  ;  Port  Aransas,  Tex., 
$230,000  ;  harbor  at  Sabine  Pass  and  Port 
Arthur  canal,  Tex.,  $160,000  ;  Sabine-NecheF 
canal,  including  Sabine  River  to  Orange,  and 
the  Neches  River  to  Beaumont,  Tex.,  $125.- 
000 ;  Mississippi  River,  between  St.  Paul- 
Minneapolis  and  Wisconsin  River.  $200,000 ; 
Missouri  River.  Kansas  City  to  mouth.  $200.- 
000 ;  Cumberland  River,  below  Nashville, 
$200,000  ;  Tennessee  River,  below  Riverton, 
$100,000  :  Ohio  River,  general  open-channel 
work,  $285,000  ;  Ludington  Harbor,  Mich., 
$166,000  ;  Calumet  River.  111.  and  Ind..  $1S6.- 
000;  Coos  Bay,  Ore..  $1'!4.000;  Yaquina 
Bay  and   Harbor.  Ore.,   $145,000. 

Various  other  smaller  items  are 
specifically  included  in  the  allotments. 
The  amount  reserved  for  contingencies 
is  $2,361,700. 

In  allotting  the  river  and  harbor  ap- 
propriation a  year  ago  $1,484,118.99 
was  left  for  contingencies.  It  was  not 
necessary  to  draw  upon  that  sum.  It 
now  has  been  allotted  as  follows:  Pol- 
lock Rip  Shoals,  Nantucket  Sound, 
Mass.,  $150,000;  Harbor  of  Refuge  at 
Nantucket,  Mass.,  $5,000;  Ambrose 
Channel,  Craven  Shoal  and  Anchorage 
Channel,  New  York  Harbor,  $300,000; 
Woodbridge  Creek,  N.  J.,  $9,000;  Key- 
port  Harbor,  N.  J.,  $20,000;  Delaware 
River,  Pa.,  N.  J.  and  Del.,  Philadelphia 
to  the  sea,  $1,000,000. 


Illuminating  Engineers  to  Meet 

The  annual  convention  of  the  Illumin- 
ating Engineering  Society  will  be  held 
in  Rochester,  N.  Y.,  during  the  week 
of  Sept.  26,  1921. 


Sanitary  Survey  for  Duluth 

The  Minnesota  State  Board  of 
Health,  at  the  request  of  the  Duluth 
City  Council,  is  about  to  undertake  a 
sanitary  survey  of  the  water  supply 
and  sewerage.  '  The  distribution  of 
sewage  in  the  lake  will  be  ascertained 
by  a  series  of  sampling  stations. 
Recent  complaint  against  the  water 
supply,  which  is  protected  by  chlorina- 
tion,  led  the  city  to  ask  the  State  Board 
of  health  to  undertake  the  study. 
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Camden  Bridge  Report  Expected 
by  Early  Summer 

Present  progress  in  the  engineering 
investigations  for  the  bridge  across  the 
Delaware  River  between  Philadelphia 
and  Camden  is  such  that  predictions 
are  made  by  engineers  close  to  the  work 
that  the  report  on  best  site  and  type 
and  probable  cost  of  the  bridge  will  be 
rendered  by  early  summer.  Borings  at 
the  northern,  middle  and  southern  loca- 
tions have  reached  rock  on  the  Phila- 
delphia side,  all  of  them  at  practicable 
depths  (80  to  110  ft.),  while  those  on 
the  Camden  side  are  not  yet  completed. 
Work  on  superstnicture  studies  is  con- 
cerned both  with  the  river  span  and 
with  the  approaches.  Main  spans  of 
between  1,700  and  1,800  ft.  will  be  re- 
quired at  the  three  sites,  and  the  local 


Acting  on  conclusions  of  its  engineers, 
the  commission  in  its  report  to  the 
Pennsylvania  legislature,  just  rendered, 
states  that  if  sufficient  funds  are  pro- 
vided the  bridge  can  be  completed  by 
July  4,  1926,  the  sesquicentennial  of  the 
signing  of  the  Declaration  of  Inde- 
pendence. An  appropriation  of  $.5,000,- 
000  was  asked,  as  Pennsylvania's  share 
of  the  requirements  of  construction 
prior  to  the  next  legislative  session  in 
March,  1923. 


Getting  Society  Members 
to  Lunch 

Every  week  the  Rochester  (N.  Y.) 
Engineering  Society  sends  out  to  its 
members  a  post  card  announcement  of 
the  weekly  luncheon.  A  reduced  copy 
of  one  of  the  cards  is  shown  herewith. 


ROCHESTER 

ENGINEEni.NC 

SOCIETY 
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Dr.  HentT  P-  Cope,  of  ChUtago, 

author,  lecturer  and  rJucaior.  who. 
as  S«rcury  of  the  Reltgious  Edu- 
cation Association,  is  bringing  lo  the 
Rochester  Convention  this  week 
college  presiJtnts  and  professors 
frcMO  maoypirts  ol  tbe  Jand  He 
bimscif  bas  leciurcd  in  all  the  lead- 
ing universities  of  the  country  and 
is  widely  and  favorably  known.  As 
an  a-Jtbor  he  has  some  twenty  books 
lo  his  credit.  As  edu- 
cator and  child  psy- 
chologist, he  will  blaze 
the  way  for  the  March 
15th  Ulle  of  Supt.  Todd. 
si  Industry,  wn  "Boys" 
)     addresses    will     blend 
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which  he  organi7ed  and 
in  which  our  Society 
should     take     an     activi 

word  from  a  Boy  Scoui 
rcprcsenutive  and  fror 
the  V  M.C..\.  boys'  dept 
may  also  be  expected. 
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conditions  governing  the  choice  of  type 
are  substantially  the  same.  Designs  of 
cantilever  and  suspension  spans  are 
under  preparation,  to  serve  as  a  basis 
for  comparative  cost  estimates.  In 
the  approaches,  the  desirability  of  lay- 
in?  out  ample  entrance  and  exit  facili- 
'i's  and  yet  avoid  cutting  off  any  of 
!  ir  already  overcrowded  streets  of 
Philadelphia  is  considered  essential. 

Hearinns  held  before  representatives 
of  the  Corps  of  Engineers  of  the  War 
Department  with  respect  to  clearance 
height  for  navigation  were  made  the 
occasion  for  a  strong  argument  by  the 
engineers  for  the  bridge  in  favor  of  a 
135-ft.  clearance  height  on  a  width  of 
800  ft.,  and  against  a  requirement  of 
150  ft.  height.  This  will  give  more 
ample  navigation  passageway  than  the 
Brooklyn  bridge  (which  lies  below  the 
New  York  Navy  Yard).  Only  a  small 
amount  of  opposition  from  navigation 
interests  developed.  A  decision  on 
clearance  height  is  looked  for  soon.  Be- 
cause of  the  vital  dependence  of  the 
bridge  layout  upon  the  vertical  clear- 
ance required  by  the  War  Department, 
progress  in  the  planning  may  be  de- 
layed if  a  decision  is  long  deferred. 


Notices  of  the  meeting  and  timely 
facts  are  featured  and  advertisements 
help  pay  the  expense. 


Maine  Contemplates  State 
Water  Power  Control 

A  proposed  constitutional  amendment 
which  would  give  the  State  of  Maine 
authority  to  control  and  develop  water 
power  was  submitted  to  the  Legislature 
recently  in  a  message  by  Governor 
Baxter.  The  amendment  will  provide 
also  for  the  taxation  of  all  water  pow- 
ers and  water  power  fees  and  hydro- 
electric energy  generated  therefrom. 
The  Governor  stated  that  by  the  terms  of 
the  Federal  Water  Power  Bill  the  water 
powers  of  Maine  are  in  danger  of  passing 
under  Federal  control  and  it  well  may 
be  that  the  only  method  of  preventing 
this  is  to  levy  a  tax  upon  hydro-electric 
energy  generated  within  the  state  and 
shipped  beyond  its  borders.  The  Gov- 
ernor further  stated  that  the  constitu- 
tional amendment  proposed  would  give 
the  people  an  opportunity  to  decide  for 
themselves  whether  the  state  should 
control  and  develop  water  power  stor- 
age basins  and  undeveloped  water 
powers. 


Bill  Fixes  $4,500  as  Salary  for 
County  Surveyors 

A  bill  introduced  in  the  Indiana  Gen- 
eral Assembly  fixing  the  salaries  of 
county  surveyors  in  counties  having  a 
population  of  more  than  200,000  at 
$4,500  a  year  has  passed  the  lower 
House  by  a  vote  of  71  to  12.  The  bill 
provides  that  all  foes  now  charged  and 
collected  by  them  shall  be  paid  into 
the  county  treasury  and  they  shall  re- 
ceive no  additional  compensation  what- 
soever as  county  engineer.  The  salaries 
of  deputy  surveyors  and  qualified  assist- 
ants will  be  fi.xed  by  the  Board  of 
County  Commissioners  and  will  not  ex- 
ceed $200  a  month  for  the  first  deputy 
nor  $150  a  month  for  each  of  the  other 
deputies  or  qualified  assistants.  Rod- 
men,  chainmen  and  other  unqualified 
assistants  shall  not  be  paid  more  than 
$4  a   day. 


Surveys  Board  Names  Officers 

Officers  of  the  Board  of  Surveys  and 
Maps  of  the  federal  government  for  the 
ensuing  year  have  been  elected  as  fol- 
lows: O.  C.  Merrill,  Federal  Power  Com- 
mission, chairman;  William  Bowie. 
Coast  and  Geodetic  Survey,  vice-chair- 
man; C.  H.  Birdseye,  Geological  Survey, 
secretary. 


Indiana's  Legislation  Affects 
Engineer  Interests 

Numerous  bills  have  been  introduced 
during  the  present  session  of  the  In 
diana  General  Assembly  which  have 
direct  bearing  either  upon  the  con- 
struction industry  or  engineers  as  a 
profession.  It  is  doubtful  if  such  a 
volume  of  engineering  legislation  has 
ever  been  introduced  in  a  previous  In- 
diana  Assembly. 

A  bill  providing  for  the  registration 
of  civil  engineers  and  surveyors  and 
I  he  establishment  of  a  state  registra- 
tion board  recently  became  law. 

A  bill  to  permit  South  Bend  to  come 
in  under  existing  track  elevation  stat- 
utes and  to  aid  in  the  consummation 
of  track  elevation  plan.s  now  under  way 
has  been  passed  by  the  House  unani- 
mously. 

A  bill  has  been  introduced  in  the 
Fcnate  and  referred  to  committee  which 
would  provide  for  the  codification  of  all 
the  drainage  laws  of  the  state.  Senator 
Van  Orman  of  Evansville  has  introduced 
a  bill  which  would  create  a  commission 
to  investigate  the  advisability  of  con- 
structing a  bridge  to  cross  the  Ohio 
River  at  Evansville.  The  Senator  will 
make  an  attempt  to  have  the  Kentucky 
Legislature  to  do  the  same  at  its  next 
session  in  the  hope  of  having  the  1923 
Indiana  Legislature  pass  a  bill  to  aid 
in  financing  tnc  construction. 

A  Senate  joint  resolution  appropriat- 
ing $2.'),000  for  a  preliminary  survey 
of  a  proposed  inner  harbor  at  Wolf 
Lake  in  Lake  County  and  the  appoint- 
ment of  a  commission  of  two  by  the 
Governor  to  meet  with  a  similar  com- 
mission from  niinoin,  passed  unani- 
mously. 
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Civil  Service  Examinations 
United  States 

For  the  United  States  civil  service 
examination  listed  below  apply  to  the 
United  States  Civil  Service  Commis- 
sion, Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Chief  Draftsman  (aeronautical).  Va- 
cancy in  the  Naval  Aircraft  Factory, 
Navy  Yard,  Philadelphia,  Pa.,  at  $15.04 
per  diem  and  other  vacancies  requir- 
ing similar  qualifications  will  be  filled 
from  this  examination.  Applications 
received  until  April  26,  1921. 

Civil  Engineer  for  vacancies  in  the 
Philippine  Service,  at  salaries  ranging 
from  $2,500  to  $3,000  a  year,  and  in 
positions  requiring  similar  qualifica- 
tions. 

Engineer,  $2,400,  or  over,  a  year; 
Assistant  Engineer,  $1,800  to  $2,340  a 
year;  Junior  Engineer,  $1,440  to  $1,740 
a  year.  Vacancies  in  the  Water  Re- 
sources Branch  of  the  Geological  Sur- 
vey. Applications  rated  as  received 
until  July  1,  1921. 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICA N  ASSOCIATION  OF  ETs^- 
GINEERS.  Chicago  ;  Seventh  Con- 
vention. Buffalo.  N.  Y.,  May  9, 
10  and   11. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York  ;  Annual 
Convention,  Houston,  Texas,  April 
27-30. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York  ; 
Spring  meeting.  Chicago,  May 
23-28. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. Boston ;  Convention. 
Cleveland,  June  6-10. 


urer,  T.  W.  Dix.  The  evening  session 
was  addressed  by  Governor  James 
Hartness  on  the  proposed  affiliation  of 
the  society  with  the  Federated  Amer- 
ican Engineering  Societies,  and  by 
Alfred  Patche  of  the  Aberthaw  Con- 
struction Co.,  Boston,  who  gave  an 
illustrated  lecture  on  ancient  and  mod- 
ern engineering  in  Syria. 

A  Kansas  City  Section,  Am.  Soc.  C.  E„ 

has  been  organized  with  the  following 
oflicers:  President,  Alexander  Mait- 
land;  vice-presidents,  John  V.  Hanna 
and  Col.  E.  M.  Stayton;  director,  Louis 
R.  Ash;  secretary  atid  treasurer,  Henry 
C.  Tammen. 

The  Providence  Engineering  Society 
(Structural  Section),  at  a  joint  meeting 
with  the  Providence  Section,  Am.  Soc. 
C.  E.,  was  addressed  March  22  by  E.  J. 
Mehren,  editor  of  Engineering  News- 
Record  on  "An  Engineer's  Observations 
of  Economic  and  Engineering  Condi- 
tions in  Europe." 

The  Pittsburgh  Section.  Am.  Soc. 
C.  E.,  at  a  meeting  March  20,  discussed 
the  subject  of  engineer  licensing. 
C.  S.  Davis  was  delegated  to  appear  on 
behalf  of  the  section  before  a  commit- 
tee of  the  State  Legislature  March  23. 
The  section  passed  a  resolution  of  con- 
fidence in  N.  S.  Sprague  recently  dis- 
missed as  head  of  the  city's  Bureau  of 
Engineering. 

The  Southern  Pine  Association  an- 
nounces that  there  will  be  no  postpone- 
ment of  its  annual  convention  to  be  held 
in  New  Orleans,  April  4-6.  J.  E.  Rhodes 
of  New  Orleans   is   secretary-manager. 


Personal  Notes 


The  American  Specification  Institute 

has  been  incorporated  and  a  permanent 
organization  was  effected  March  18 
with  the  first  board  of  governors  con- 
sisting of  the  following:  Chairman, 
Ralph  W.  Yardley,  of  Perkins,  Fellows 
&  Hamilton,  architects;  executive  secre- 
tary, Gardner  C.  Coughlen,  of  Weary 
&  Alford,  architects;  other  members,  C. 
L.  Post,  of  the  Condron  Co.,  consulting 
engineers,  Frank  A.  Randall,  of  Berlin, 
Swem  &  Randall,  ai-chitects,  and  A.  T. 
North,  engineer.  The  organization  will 
function  as  originally  planned.  (See 
Engineering  Neivs-Reeord,  Feb.  17,  p. 
318).  Headquarters  have  been  estab- 
lished in  Chicago. 

The  Vermont  Society  of  Engineers, 
at  its  annual  meeting  March  9,  elected 
the  following  officers:  President,  M.  E. 
Carpenter;  vice-president,  holding  over, 
Gw  R.  Vamum;  vice-president,  C.  A. 
Slayton;  secretary,  G.  A.  Reed;  treas- 


J.  H.  Anderton  has  resigned  his 
position  as  electrical  engineer  with  the 
Stone  &  Webster  Corporation  to  become 
a  member  of  the  firm  of  Thebo,  Starr  & 
Anderton,  engineers  and  constructors, 
Sharon  Bldg.,  San  Francisco. 

F.  M.  T  H  E  B  0,  of  the  firm  of  Thebo, 
Starr  &  Anderton,  engineers  and  con- 
structors of  San  Francisco,  sailed  for 
Japan  March  19.  The  firm  has  been 
retained  as  consultant  by  a  Japanese 
company  that  plans  to  construct  a  series 
of  hydro-electric  developments.  Mr. 
Thebo  will  be  gone  for  several  months, 
during  which  time  he  expects  to  inves- 
tigate field  conditions,  advise  vvrith  offi- 
cials of  the  Japanese  company  and 
organize  the  field  forces. 

W.  D.  Simpson  has  been  ap- 
pointed division  engineer  of  the  Florida 
division.  Seaboard  Air  Line. 

S.  P.  LoNGSTREET,  recently  in 
charge  of  the  Scranton  district,  Penn- 
sylvania State  Highway  Department, 
has  been  appointed  chief  engineer  of 
the  Philadelphia  district. 

C.  J.  Swift  has  been  appointed 
highway  engineer  of  Blue  Earth  County, 
Minn. 


E.  F.  M  0  0  R  E,  former  business  agent 
of  the  Hoisting  and  Portable  Engineers' 
Union,  has  been  appointed  assistant 
chief  engineer  of  the  Sanitary  District 
of  Chicago.  For  the  last  five  years  he 
has  been  a  member  of  the  city  board 
of  examining  engineers,  which  looks 
into  the  qualifications  for  stationary 
engineers.  He  has  been  in  the  employ 
of  the  various  contractors  in  Chicago 
including  the  Foundation  Company  of 
Chicago,  John  Griffiths  &  Son  Co., 
George  B.  Swift  and  W.  J.  Newman  Co. 
For  two  years  he  was  in  charge  of  all 
mechanical  equipment  at  the  Mayfair 
shaft  of  the  Wilson  Avenue  tunnel, 
which  was  built  by  day  labor  by  the 
City  of  Chicago.  He  studied  at  Pauw 
University  and  also  took  a  course  in 
steam  and  electricity  with  the  Inter- 
national Correspondence  School. 

Everett  W.  Jenkins,  who  has 
been  connected  with  the  engineering  de- 
partment of  Worcester,  Mass.,  for  six 
years,  has  been  appointed  superintend- 
ent of  streets  in  Quincy,  Mass. 

H.  H.  Thurston,  for  the  past 
year  county  highway  engineer,  Winona 
County,  Minn.,  has  resigned  to  enter 
business  as  a  road  contractor  at  Anoka, 
Minn. 

Francis  M.  Howell  has  been 
appointed  special  research  assistant  in 
engineering  materials  on  the  investiga- 
tion of  the  fatigue  of  metals.  College 
of  Engineering,  University  of  Illinois. 
From  1918  to  1920  he  was  assistant  ma- 
terials engineer  with  the  Bureau  of 
Construction  and  Repair  of  the  Navy 
Department. 

O.  H.  A  M  M  A  N  N,  principal  assistant 
engineer  with  Gustav  Lindenthal,  con- 
sulting engineer,  has  assumed  the  duties 
of  assistant  chief  engineer  of  the  Hud- 
son River  Bridge  Co.,  of  which  Mr. 
Lindenthal  is  chief  engineer. 

Chadwick  &  Pierce  is  a  firm 
of  engineers  and  architects  recently 
organized  by  Stanley  H.  Chadwick  and 
Chauncey  A.  Pierce  with  offices  in  New 
York  City. 

James  Allen  has  been  appointed 
supervisor  of  highways  for  the  State  of 
Washington. 

R.  C.  S  E  M  P  L  E,  structural  engineer, 
has  opened  offices  in  Seattle  to  engage 
in  the  designing,  detailing,  estimating 
and  superintending  of  concrete  and  steel 
buildings.  He  was  formerly  with  the 
Hofius  Steel  &  Equipment  Co.,  Seattle. 

P.  M.  N  I  C  o  L  E  T  T,  recently  engaged 
in  supervising  the  construction  of  about 
35  miles  of  federal  and  state  aid  i-oad 
in  Taylor  County,  Tex.,  has  been  ap- 
pointed city  engineer  of  Graham,  Tex. 

F.  G.  H  E  r  L I  H  Y,  formerly  con- 
struction engineer  with  Winston  Bro.«. 
Co.,  Minneapolis,  Minn.,  has  become 
general  manager'  of  the  White  Con- 
struction Co.,  Chicago.  Under  Mr. 
Herlihy's  direction  the  White  Cor.- 
struction  Co.,  will  extend  its  business 
from  paving  contracting  to  general 
contracting,  giving  particular  atten- 
tion to  municipal  work. 
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J.  C.  M  C  E  L  H  E  R  N  E,  for  the  past 
two  years  assistant  engineer  with  the 
state  highway  commission  at  Rochester, 
Jlinn.,  has  been  appointed  engineer  of 
Rice  County,  Minn. 

Frederick  W.  Sarr  has  been 
appointed    first    deputy    highway    com 


Lester  C.  Walker,  from  1910 
to  1920  with  the  Idaho  Irrigation  Co., 
Richfield,  Idaho,  as  chief  engineer  in  Water  Works 
charge  of  all  maintenance  and  opera- 
tion, and  recently  with  the  U.  S.  Recla- 
mation Service  at  American  Falls, 
Idaho,  is  now  watermaster  for  the  Aber 


and  also  serve„  in  an  engineering  ca- 
pacity with  the   Portland    (Ore.)    City 


Dr.  Frank  W.  Gunsaulus, 
president  of  Armour  Institute  of  Tech- 
nology since  its  foundation  more  than 


missioner.    Xew    York    State    Highway    deen-Springfield    Canal    Co.,    Aberdeen,     f°  ^^^"^^  ^^°:  ^'^^  suddenly  March   17 
Department,    by    State    Highway    Com-     "aho,  and   has   charge   of   all    mainte-     'iS^l.tn    I    ^\^ ru\      •  ?^  "^^l 


missioner  Herbert  S.  Sisson.  He  was 
second  deputy  during  Edwin  Duffey's 
administration. 

H.  G.  H  0  T  c  H  K  I  s  s,  recently  as- 
sistant engineer  in  the  Rochester  Divi- 
sion, New  York  State  Highway  Depart- 
ment for  several  years,  has  been  ap- 
pointed second  deputy  commissioner. 

I  R  A  Dye,  formerly  with  the  Ameri- 
can Frog  &  Switch  Co.,  Hamilton,  Ohio, 
has  opened  an  office  for  the  practice  of 
industrial  engineering  in  Seattle,  Wash 

A.  D.  Perkins,  J  r.,  for  nine  and 
one-half  years  in  the  construction  de- 
partment. Southern  Ry.  Co.,  and  re- 
cently assistant  engineer  North  Caro- 
lina State  Highway  Commission,  has 
again  entered  the  employ  of  the  South- 


nance,  operation  and  construction  work 
for  the  company  on  a  project  of  65,000 
acres. 

R.  D.  M  c  G  I  L  L  has  been  transferred 
from  the  Lincoln  office  of  the  Depart- 
ment of  Public  Works  of  Nebraska  to 
Kimball,  Neb.,  as  project  engineer  in 
charge  of  federal  aid  project  No.  16, 
consisting  of  27  miles  of  earth  road  con- 


considered  one  of  Chicago's  most  noted 
clergymen,  lectureis  and  educators. 


Business  Notes 


The      Meriwether      Pres- 
SUREPipeCo.  has  been  incorporated 


struction    on    the    Kimball-Harrisburg. 
highway. 

C.  C.  McCamy  has  been'^appointed  ^lf°'ffi!!l"  ^.I™ther  and  associates 

city  engineer  of  Dalton,  Ga.  with    offices    m    the    Board    of    Trade 

Building,    Louisville,   Ky.,  to   manufac- 

E.  Paul  Ford,  recently  associated  ture  reinforced  concrete  water  pipe, 

with  David  H.  Ryan  in  the  construction  Tul^ito.^d             t- 

of  county  highways,  has  been  appointed  pZltR  R  i  e  B  a  l  l  E  N  g  I  n  e  C  o.. 

city  engineer  of  East  San  Diego.  Cal.         „"ff"'f '    ^^V       x^^n''""    '"'^'^    ^^^ 
^  manufacture  of  Erie  Ball  engines,  for- 

.     .  _    E.  A.  MoRiTZ,  engineer  U.  S.  Re-     merly  made   by  the    Ball    Engine   Co., 

em  Ry.  Co.  in  charge  of  some  survey    damation  Service,  has  resigned  and  his    Erie,  Pa. 
work  at  the  completion  of  which  he  will    future  address  will  be   Effingham,   111.        The 
be  located  at  Washington,  D.  C,  head-    He  has  been  with  the  Reclamation  Serv- 
ice since  1907  and  his  last  assignment 
was   project  manager  of  the  Flathead 
Project,  Montana. 


quarters. 

Jacobson  &  Manske  is  a  firm 
recently  organized  by  F.  H.  Manske, 
contractor    and    engineer,    and    M.    C. 


Contractors  and 
Dealers  Exchange,  New  Or- 
leans, at  its  annual  meeting  held  Dec. 
13,  elected  the  following  officers  for 
the  ensuing  year:  President,  Robley  S. 
Syeames;    vice-president,  J.   A.    Hasse, 


Lieut.-Col.  Creswell  Gar  _ _  _ 

Jacobson,  designer,  to  engage   in   con-  LINGTON,  Corps  of  Engineers,  U.  S.    Jr.;  treasurer,  W.  W.  Carre;  secretary! 

tracting,     engineering    and     designing  A.,    has    been    designated    to    succeed     H.  W.  Bond. 

work  with  offices  in  Wisconsin  Rapids,  Lieut.-Col.  C.  O.   Sherrill   as  officer  in         t>    „    ,,  „ 

Wis.  charge  of  the  fortification  work  in  the         "•  ,"•   ^  "  « •> « C  K  has  resigned  as 

Woir      <?PVTn»      TT*„o.„     j^  °ffi<=e  °f  the  Chief  of  Engineers.  executive  engineer  of  the  Asphalt  As- 

WOLF,     SEXTON,     HARPER&  _  *  sociation  and  represents  the  F.  D.  Cum- 

Truax  is  the  name  of  a  new  part-        Y.    M.    Karekin    has   established     mer  &  Son  Co.,  manufacturer  of  asphalt 

nership  of  engineers  and  architects  in  temporary  offices  as  consulting  engineer     paving  plants  and  dryers,  of  Cleveland 

Chicago,  organized  by  A.  M.  Wolf,  civil  in  New  York  City.     He  was  associated     and    New    York.       Mr.     Murdock    ha 

and  structural  engineer,  formerly  with  ^vith  the  Westinghouse,  Church.  Kerr  &       ~ 

the  Condron  Co.,  F.  A-   Sexton,  archi-  Co.  for  fifteen  years  and  with  Dwight 

tect,  L.  M.  Harper,  mechanical  engineer,  P-   Robinson  &  Co.  in  the  capacity  of 

and   C.    P.   Truax,    electrical   engineer,  engineer    in    charge    of    industrial    de- 

The  organization  is  prepared  to  handle  velopments,  especially  railroad  and  ter- 

all  parts  of  the  design  of  various  types  minal  construction. 

of  structures.  \r    k     -c  ^ ,,  .  r.  ^    ^  i 

N.  A.  E  C  K  A  R  T,  formerly  construc- 
tion engineer  in  charge  of  the  mountain 
division  of  the  Hetch  Hetchy  Water 
Supply,  with  headquarters  at  Grove- 
land,  Cal.,  has  been  appointed  chief  as- 
sistant city  engineer  under  City  Engi- 
neer M.  M.  O'Shaughnessy. 


B.  L.  T  A  Y  L  0  R  has  resigned  as  engi- 
neer of  Woodbury  County,  Iowa,-  to 
enter  general  civil  engineering  prac- 
tice, with  offices  in  Sioux  City,  Iowa. 

P.  J.  Preston,  project  manager 
U.  S.  Reclamation  Service.  Uncom- 
pahgre  Project,  Montrose,  Col.,  has 
been  transferred  to  the  Yuma  Project, 
succeeding  W.  W.  Schlecht.  resigned. 

L.  J.  Foster,  office  engineer  ot  the 
Denver  office,  U.  S.  Reclamation  Serv- 
ice, has  been  appointed  project  man- 
ager U.  S.  Reclamation  Service,  Un- 
compahgre  Project,  Montroise.  Col. 

F.  C.  D  ti  G  A  N  has  been  appointed 
state  sanitary  engineer  of  Kentucky, 
with  headquarters  at  Louisville. 

J.   R.    B  I  R  B  I  N  .s.    supervising  engi- 


Obituary 


Charles  W.  Root,  civil  engi- 
neer, died  Feb.  16  in  Ashland.  Ore. 
He  was  born  in  Mantua.  Ohio,  1850. 
From  1881  to  1886  ho  was  in  the  cm- 
ploy  of  the   Oregon  &  California    R.R. 


Later   he  served   a.s   locating  and   con- 

neer  The  Arnold  Co.,  Chicago,  has  been  struction    engineer   with    the    Northern 

appointed   director  of  the  new  depart-  Pacific  R.R..  the  Oregon  Ry.  &  Naviga- 

ment  of  transportation  and  communica-  tion    Co..    the    Farehaven    &    Southern 

tion  of  the  U.  S.  Chamber  of  Commerce  R.R.    and    the    Western    Pacific    R.R _ ._, „ ,,_ 

in  Washington,  D.  C.  and  will  conclude  During  1894.  on  reconnaissance  for  the     sonnel  to  Milwaukee,  Wis.,  at  the  fac 

his  work  in  Chicago  this  month.  Wa,shirtgton  State  Highway  Commission     lories,  1125  .32nd  St 


offices  at  New  York. 

Drifting  Sand  Filters. 
Ltd..  with  head  offices  in  the  Harbor 
Commission  Building,  Toronto,  Ont., 
has  been  incorporated  at  Ott^iwa.  Ont.. 
to  take  over  the  Canadian  patent  rights 
of  the  John  VcrMehr  Engineering  Co. 
of  Toronto  and  to  promote  drifting-sand 
filters  such  as  were  built  a  few  years 
ago  to  treat  a  large  part  of  the  water 
supply  of  Toronto,  and  are  in  use  in  a 
few  other  places  in  Canada  and  else- 
where. The  officials  of  the  company  in  • 
elude:  President,  E.  L.  Cousins,  general 
manager  Toronto  Harbor  Commission; 
general  manager,  Charles  J.  Townsend 
of  the  Russell-Townsend  Co.,  contrac- 
tors; consulting  engineers,  Gore,  Na- 
smith  &  Storric. 

The  Austin  Machinery 
Corp.  of  Louisiana.  Inc.,  announce."! 
its  incorporation  as  sole  distributor  for 
Louisiana,  Arkansas,  Mississippi  and 
Tennessee  of  the  pro<lucts  of  the  Aus- 
tin Machinery  Corp.,  manufacturers  of 
contractors'  equipment. 

T  h  F.  T.  L.  S  M  I  T  H  C  o..  whose  gen- 
eral sales  offices  have  been  located  at 
Old  Colony  Bldg.,  Chicago,  have  moved 
their   entire    department    and    its    per- 
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Calder  Committee  Reports  on 
Reconstruction 

Puts  Trust  in  Future  in  Governmental 

Investigations,  Tax  Revision  and 

Bank- Loan   Reform 

Last  year  the  United  States  Senate 
authorized  the  appointment  of  a  com- 
mittee "to  inquire  into  the  general 
building  situation  and  to  report  such 
measures  as  may  be  deemed  necessary 
to  stimulate  and  foster  the  development 
of  construction  work  in  all  its  forms." 
This  committee,  composed  of  Senator 
Calder,  chairman,  and  Senators  Edge 
and  Kenyon,  had  many  hearings 
throughout  the  country.  Its  final  report 
has  just  been  made  public. 

The  committee  premises  its  report 
with  a  statement  of  the  great  depres- 
sion in  all  construction,  but  devotes  sta- 
tistical attention  only  to  the  shortage 
in  houses.  Here  it  recognizes  the  un- 
trustworthy character  of  the  figures  on 
building  construction,  but  concludes 
that  at  the  present  rate  of  construction 
the  country  will  be  2,000,000  "habita- 
tions" short  in  1926.  It  records  the  pri- 
mary causes  of  the  shortage  as  govern- 
mental intervention  due  to  the  war,  the 
rise  in  price  in  coal  and  transportation, 
the  diversion  of  credit  and  the  rigors 
of  taxation.  As  secondary  factors  it 
lists  labor  and  material  costs,  though 
the  latter  is  manifestly  a  result  of  the 
stated  primary  causes.  In  the  discus- 
sion of  these  features  it  devotes  con- 
siderable space  to  statistical  data  on 
price  and  wage  fluctuations. 

The  solution  of  the  difficulties,  accord- 
ing to  the  committee,  lie  in  certain  fed- 
eral legislation  which  may  be  outlined 
as  follows: 

(1)  A  bill  to  establish  in  the  Depart- 
ment of  Commerce  a  division  for  the 
gathering  and  dissemination  of  infor- 
mation as  to  the  best  construction  prac- 
tices and  methods,  technical  and  cost 
data,  and  matters  relating  to  city  plan- 
ning, etc.,  in  order  to  encourage  stand- 
ardization and  improved  building  prac- 
tices throughout  the  country. 

(2)  A  bill  to  provide  for  the  gather- 
ing and  publication  by  existing  govern- 
mental agencies  of  current  facts  as  to 
production,  distribution,  available  sup- 
plies, standards  of  quality,  costs  and 
realization  of  coal. 

fS)  An  amendment  to  the  transpor- 
tation act  directing  the  Interstate  Com- 
merce Commission  not  to  declare  with- 
out hearings  an  emergency  which  will 
give  preference  of  priority  in  transpor- 
tation. 

(4)  An  amendment  to  the  Federal 
Reserve  act  to  permit  the  Federal  Re- 
serve Board  to  direct  the  use  of  savings 
and  time  deposits  of  national  banks  for 
long-time  loans,  thus  giving  such  de- 
posits greater  security  and  supplying 
a  source  of  long-term  money  for  home 
building, 

(5)  A  home  loan  bank  bill  to  provide 
for  district  home  loan  banks  which  may 
sell,   under  federal    supervision,   bonds 

.secured  by  the  aggregated  loans  depos- 
ited by  the  member  banks. 


(6)  An  amendment,  limited  to  five 
years,  to  the  revenue  act  of  1918,  to 
provide  for  the  exemption  from  excess 
profits  and  income  taxes  of  the  profits 
on  the  sales  of  dwelling  houses  where 
such  profits,  plus  an  equal  amount,  are 
reinvested  in  dwelling  house  construc- 
tion. 

(7)  An  amendment  totheTevenue  act 
of  1918  to  exempt  from  taxation  inter- 
est on  loans  up  to  $40,000  on  improved 
real  estate  used  for  dwelling  purposes, 
when  such  loans  are  held  by  an  indi- 
vidual. 

(8)  An  amendment  to  the  revenue 
act  of  1918  limiting  the  taxation  of 
profits  from  the  sale  of  capital  assets 
by  providing  for  their  taxation  as  of  the 
years  of  accrual  rather  than  as  of  the 
year  of  their  sale. 

(9)  An  amendment  to  the  revenue  act 
of  1918  to  limit  the  surtax  upon  saved 
income  to  an  amount  not  in  excess  of 
20  per  cent  of  such  income. 

(10)  An  amendment  to  the  postal 
savings  law  increasing  the  limitation  on 
deposits  as  to  amount  and  time  and 
authorizing  the  rate  of  interest  to  be 
changed  from  time  to  time  and  provid- 
ing for  compensation  of  postmasters  for 
the  extra  duties. 

The  report  recognizes  the  present  sys- 
tem of  taxation  as  an  important  factor 
but  takes  a  firm  stand  against  national, 
state  or  local  governments  attempting 
to  relieve  the  housing  situation  by  the 
granting  of  subsidies  or  by  the  erection 
of  structures  at  governmental  expense. 

Priority  orders,  the  report  declares, 
have  delayed  the  carriage  of  structural 
material  and  through  delay  rendered 
more  hazardous  and  expensive  building 
construction.  As  a  means  of  decreasing 
or  abolishing  priority  orders  the  com- 
mittee suggests  the  amendment  whereby 
the  Interstate  Commerce  Commission 
may  not  declare,  without  hearing,  an 
emergency  which  would  give  preference 
or  priority  to  shipments. 


Building  Investigation  Authorized 
by  New  Jersey  Law 

Authority  for  the  Governor  to  ap- 
point a  commission  for  the  investigation 
of  alleged  illegal  combines  operating  to 
restrict  building  operation  is  aimed  at  in 
a  bill  recently  passed  by  the  New  Jer- 
sey House  of  Assembly.  The  authority 
is  contained  in  what  is  known  as  the 
Taylor  resolution. 


Construction  Probe  in  Illinois 

The  Illinois  State  Legislature  has 
appointed  a  committee  of  seven  Sen- 
ators and  seven  Representatives,  headed 
by  Senator  John  M.  Dailey,  to  in- 
vestigate alleged  secret  agreements, 
price  "rings"  and  "hold  up  labor 
tactics"  in  the  building  construction  in- 
dustry in  Cook  County.  It  has  long 
been  claimed  that  so-called  labor  agree- 
ments exist  which  effectually  shut  out 
all  building  materials  not  produced  by 
members  of  the  "ring"  and  that  vari- 
ous abuses  have  been  practiced  rivaling 
or  exceeding  these  disclosed  by  the 
Lockwood  Committee  in  New  York. 
Sittings  of  the  committee  began  Fri- 
day, March  25. 

It  is  planned  for  the  work  to  pro- 
ceed in  co-operation  with  the  States 
Attorney's  oflice,  the  Chicago  Police 
Department  and  the  United  States  De- 
partment of  Justice,  that  criminal  pro- 
ceedings may  be  taken  at  once  should 
anything  actionable  be  disclosed.  The 
committee  is  armed  with  full  authority 
to  subpoena  witnesses  and  compel  the 
production  of  any  records  and  papers  it 
may  wish  to  examine.  Regardless  of  the 
ultimate  findings  of  the  investigation, 
it  is  intended  to  either  give  the  industry 
a  clean  bill  or  eradicate  any  abuses, 
and  thereby  encourage  prospective 
builders  who  may  now  be  holding  back 
because  of  reported  wrongful  practices 
in  effect  in  the  construction  field. 


St.  Paul  Labor  Bodies  Plan  to 
Enter  Contracting 

Through  the  incorporation  of  the 
"Central  Board  of  Trade,"  the  St.  Paul 
(Minn.)  Trades  and  Labor  Assembly 
plans  to  enter  the  contracting  business. 
Articles  of  incorporation  will  include 
two  subsidiary  organizations:  one  to 
direct  construction  and  the  other  to 
purchase  materials.  The  new  organiza- 
tion expects  to  be  able  to  bid  sucess- 
fully  on  several  municipal  contracts 
to  be  let  this  summer,  according  to 
press  dispatches. 


Tug  Strike  in  New  York  Called 
Off  at  Federal  Request 

At  the  solicitation  of  the  United 
States  Department  of  Labor  the  strike 
of  the  tugboat  workers  in  the  coastwise 
and  Sound  trade  at  New  York  City,  a 
strike  which  was  called  by  the  unions 
of  masters,  mates,  pilots  and  engineers 
as  the  result  of  a  wage  cut  put  into 
effect  by  the  United  Coast  Tow  Boat 
Association,  was  called  off  on  March  25 
by  the  union  leaders.  A  committee  on 
conciliation  has  been  assigned  by  the 
Department  of  Labor  to  inquire  into  the 
differences  between  the  association  and 
the  tugboat  workers. 

To  Put  New  York  Barge  Canal  on 
Businesslike  Basis 

A  newly  organized  association  en- 
titled "Great  Lakes-Hudson  and  Atlan- 
tic Waterways  Association,  Inc.,"  with 
offices  at  the  National  Marine  League, 
268  Pearl  St.,  New  York  City,  intends 
to  educate  the  shipping  public  in  the 
State  of  New  York  to  the  use  of  the 
New  York  State  Barge  Canal  as  a 
freight  carrier.  The  association  is 
made  up  of  men  interested  in  mari- 
time and  canal  affairs  in  the  state  and 
has  in  it  a  number  of  the  representa- 
tives of  a  number  of  the  companies 
which  operate  barges  on  the  canal.  A 
committee  is  devising  ways  and  means 
whereby  barge  lines  can  maintain  regu- 
lar schedules,  issue  through  bills  of  lad- 
ing to  foreign  ports  from  inland  cities, 
adopt  uniform  rates,  prepare  official 
classifications  of  freight,  and  give  ship- 
pers guarantees  of  good  faith. 
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Canvass  of  Highway  Bond  Issues 

State  and  county  highway  bond  issues 
authorized  between  Jan.  1,  1919,  and 
Dec.  31,  1920,  including  Illinois  and 
Pennsylvania  State  bond  issues  voted 
in  1918,  total  $998,953,140,  according  to 
the  results  of  a  recent  survey  by  the 
Portland  Cement  Association.  Of  the 
total  amount,  bonds  in  the  sum  of 
$594,132,072  were  authorized  prior  to 
Dec.  31,  1919,  and  the  remainder,  $404.- 
821,068  were  authorized  in  1920.  Of 
all  the  states  listed  Minnesota  leads 
with  a  total  of  $117,000,000  worth  of 
bonds.  Texas  comes  second  with  about 
$98,000,000,  and  Pennsylvania  third 
with  $81,000,000. 


Jersey  Shafts  of  Vehicle  Tubes 
Held  Up 

The  New  York-New  Jersey  Tunnel 
Commissions  have  rescinded  their  call 
for  bids  for  the  Jersey  ventilating 
shafts  of  the  Hudson  River  vehicular 
tunnel,  which  were  to  have  been  opened 
March  29. 


Southern  Pine  Association  Meet- 
ing in  New  Orleans 

Announcement  has  been  made  that 
the  sixth  annual  meeting  of  the  South- 
em  Pine  Association  will  be  held  at  the 
Grunewald  Hotel,  New  Orleans,  La., 
April  5-6.  In  addition  to  the  usual 
trade  subjects,  the  program  will  con- 
tain some  matters  of  general  industrial 
mterest  such  as  a  paper  entitled  "Engi- 
neering Problems  Affecting  the  Use  of 
Southern  Pine"  by  George  E.  Strehan, 
The  Architects  Small  House  Service 
Bureau"  by  E.  H.  Brown,  and  "The 
Freight  Rate  Situation"  by  A.  G.  T. 
Moore.  Considerable  attention  will  be 
paid  to  the  matter  of  governmental  in- 
terference in  business  and  the  legality 
of  the  trade  association. 


Builders  Announce  Wage  Cuts  in 
Many  Localities 

Wage  cuts  in  the  building  trades,  to 
become  effective  this  spring,  are  being 
announced  in  many  localities.  The 
Building  Trades  Employers  Association 
of  Essex  County,  X.  J.,  has  announced 
a  reduction  averaging  10  to  20  per  cent 
to  take  effect  May  1,  but  wages  of 
carpenters,  painters,  and  decorators  are 
to  remain  the  same.  Bricklayers,  ma- 
sons, plasterers,  sheet  metal  workers, 
steamfitters'  helpers,  plumbers,  metal 
lathers,  wood  lathers,  mill  workers,  hod 
carriers  and  mason  laborers  will  be  sub- 
ject to  wage  reductions,  according  to 
announcement  of  the  association. 

The  general  labor  committee  of  the 
Associated  Building  Contractors  of 
Indiana  has  proposed  wage  reductions 
in  the  building  trades  of  15  to  20  per 
cent.  At  Toledo,  Ohio,  the  Contractors 
Association  has  outlined  possible  reduc- 
tions of  wages  in  the  building  trades  of 
35  per  cent. 

A  statement  issued  by  the  Building 
Trades  Employers  Association  of  Wor- 
cester, Mass.,  last  week  indicates  that 
the  association  intends  to  jubstantiate 
its  original  decision  for  a  20  per  cent 
decrease  in  wages.  At  Rochester,  N.  Y., 
negotiations  have  been  entered  into  be- 
tween contractors  and  representatives 
of  the  building  trades  unions  for  a  re- 
duction of  15  per  cent  in  wages. 

TTie  Master  Builders  Association  at 
Denver,  Col.,  has  filed  a  notice  of  wage 
reductions  averaging  about  20  per  cent. 
It  is  reported  from  Sacramento.  Cal.. 
that  the  Ma.iter  Builders  Association 
has  undertaken  to  remove  union  restric- 
tion.s  and   effect  wage  reductions. 

At  Harrishurg,  Pa.,  the  Building 
Trades  Council  [labor  organization]  has 
adopted  resolutions  demanding  an  in 
crease  in  wages  for  plumbers,  plumbrr^' 
helpers,  carpenters  and  structural  iron 
workers  to  take  effect  May  1. 


California  Bridge  Contract  Lower 
Than  Estimate 

Bids  opened  March  22  by  the  Cali- 
fornia State  Highway  Commission  on 
the  Feather  River  bridge  showed  a  low 
bid  of  $157,647,  which  is  about  $92,000 
less  than  the  commission's  estimate, 
$259,700,  made  about  eight  months  ago. 
There  were  a  great  number  of  bidders 
on  the  job.  Rumors  were  abroad  at 
the  letting  that  a  number  of  the  bidders 
put  in  figures  only  slightly  above  the 
actual  net  cost  of  the  work  at  present 
prices.  It  is  thought  in  California  that 
the  labor  situation  is  clearing  up.  There 
is  a  very  decided  tendency  toward  lower 
wages,  and  an  abundance  of  labor  is  in 
sight.  

National  Board  Allocates  Metal 
Sash  and  Door  Work 

Decisions  allocating  metal  sash  and 
door  work  between  individual  unions 
have  been  made  by  the  National  Board 
for  Jurisdictional   Awards  as  follows: 

In  thP  matter  of  th"'  rontrovcr.'sv  between 
the  International  A.ssociatlon  of  Bridge  and 
.Structural  Iron  Workers  and  the  Amal- 
framated  Sheet  Metal  Worl<cr.<i'  International 
Alliance  relative  to  Hollow  Metal  l)onr.-i 
and  Trim  it  is  decided  that  the  erection  of 
hollow  metal  doors,  made  entirely  of  ten 
gage  metal  or  lighter,  except  for  local  rein- 
forcement, and  the  installation  of  the  door 
frames  and  trim  In  direct  connection  with 
such  doors  is  the  work  of  the  Sheet  .Metal 
Workers  :  except  that  in  the  case  of  sliding 
door.«.  street  entrance  and  vestibule  door.f. 
elevator,  shipping  room  and  freight  doors, 
and  doors  used  exclusively  for  Are  purposes 
the  work  Is  that  of  the  Iron  Workers. 
Kalameln  or  other  wood-core  doors  are  not 
covered  by  this  decision. 

The  erection  of  metal  partitions  of  ten 
gagt  metal  or  lighter,  unless  the  structural 
framing  of  such  partitions  consists  of  rolled 
shapes  or  drawn  tubing,  is  the  work  of  the 
Sheet  .Metal  Workers.  In  other  cases  it  is 
the  work  of  the   Iron    Workers. 

Tn  the  matter  of  the  controversy  between 
the  Amalgamated  .Sheet  Metal  Workers"  In- 
ternational Alliance  and  International  Asso- 
rl.Ttion  of  Bridge  and  Structural  Iron 
Workers  over  Hollow  Sheet  Metal  Window 
Frames  and  Sash  It  is  decided  that  the 
setting  of  hollow  metal  window  frames  and 
the  hanging  of  hollow  metal  sash,  wh'-a 
such  frames  and  sash  are  made  of  Sn.  10 
gage  metal  or  lighter,  Is  the  work  of  th- 
Sheet  Mil  w.rk.T.  The  Campbell  win- 
dow •  ■  hei„e  nf  hollow  metal, 
II-    er  Id    lo    the    Iron    Workeri.. 

In   '  "le  ronlroveiav  bel Ween 

II  '  er-t    Metal    Workers'    In- 

1  iit..,   Pnlled   nrotherhood  of 

rd    .Tnlners    and    International 

f    Bridge   and    .Structural    Irrm 

'live    (o    the    setting   of    school 

'  •I"  It  I?  decided  that  the  work  In  question 

be  awarded  to  the  Carpenters. 


Conditions  in  the  Northwest 
Lumber  Industry 

A  wage  reduction  of  12J  per  cent  in 
all  building  trades  in  Oregon  and  Wash- 
ington, to  take  effect  beginning  May  1, 
was  agreed  upon  at  a  meeting  early  in 
March  in  Spokane  attended  by  represent- 
atives of  the  Contractors'  Association 
and  the  Master  Builders'  Association. 
This  action  is  reported  to  have  the  ap- 
proval of  labor  organizations  in  both 
Oregon  and  Washington.  The  Loyal 
Legion  of  Loggers  and  Lumbermen  has 
also  agreed  to  reduce  the  daily  wage 
basis  to  $3.60  per  8  hours.  These  wage 
reductions  are  expected  to  increase  the 
demands  for  lumber  and  to  improve  the 
situation  in  the  lumber  industry  gen- 
erally. Cedar  lumber  :s  being  sold  in 
the  Northwest  for  $9.00  to  $10.00  per 
thousand,  which  is  said  to  be  only  one- 
third  to  one-quarter  the  cost  of  produc- 
tion. Many  lumber  mills  are  shut  down. 
The  West  Coast  Lumbermen's  Associ- 
ation is  now  advertising  the  fact  that 
60  per  cent  of  the  wages  in  Oregon 
and  Washington  are  paid  by  the  lumber 
industry  and  that  that  industry  is  in  the 
advantageous  position  of  having  al- 
ready "taken  its  deflation  to  pre-war 
level." 

When  the  lumber  mills  reopen  and 
the  industry  resumes  its  normal  tone, 
a  brisk  demand  for  equipment  and  ma- 
chinery used  is  expected  because  of  the 
many  replacements  which  will  be  re- 
quired. Boilers  are  mentioned  partic- 
ularly as  an  item  in  which  there  has 
been  much  trading  in  second-hand  and 
inferior  equipment  that  will  require  re- 
newal. Only  a  very  small  percentage 
of  the  mills  have  thus  far  been  equipped 
with  hogs  for  working  up  the  mill 
scrap,  and  there  wll  be  the  usual  de- 
mand for  donkey  engines,  hoists,  cable 
and  rigging  of  all  .sort.s. 

On  the  whole,  and  despite  the  present 
period  of  comparative  inactivity,  it  is 
notable  that  reports,  from  the  North- 
west contain  many  notes  of  optimism 
and  refer  to  a  considerable  number  of 
inquiries  and  prospective  industrial  de- 
velopment. 

Wage  Cut  Agreement  Averts 
Packing  Industry  Strike 

The  strike  in  the  packing  industry, 
threatened  by  refusal  of  the  unions  lo 
accept  wage  reductions  proposed  by  the 
packers,  has  been  averted  by  an  agree- 
ment made  in  Washington  March  28 
through  the  mediation  of  Secretaries 
Hoover,  Wallace  and  Davis.  The  agree- 
ment, issued  in  the  form  of  letters  from 
both  sides  addrcs.sed  to  Secretary  Davis, 
provides  wage  cuts  of  8  cents  per  hour 
and  for  piece  work  scales  a  cut  of  121 
per  cent.  The  eight-hour  day  is  held 
to  be  the  basic  working  period.  The 
agreement  is  binding  until  Sept.  15, 
1921,  holding  in  effect  the  ngreonicnt 
of  Dec.  25,  1917,  except  as  now  modi- 
fied, in  the  meantime  binding  both  sides 
to  arbitration  decisions  of  Judge  Samuel 
Alschaler. 

Following  the  agreement.  Redmond  S. 
Brennan,  a   representative  of  the  em- 
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ployees,  praised  the  efforts  of  the  three 
cabinet  members  in  bringing  about  con- 
ciliation. "In  the  past,"  said  Mr.  Bren- 
nan,  "I  have  never  considered  Herbert 
Hoover  friendly  toward  labor,  but  I  was 
gratified  at  the  way  in  which  he  grasped 
the  justice  of  our  claims.  He  showed  a 
remarkable  knowledge  of  industrial 
principles  and  an  accurate  acquaintance 
with  economic  conditions." 

It  is  thought  in  some  quarters  that 
the  agreement  will  be  only  temporary, 
and  that  either  side  may  take  advantage 
of  the  Sept.  1  time  limit  to  push  its 
claims  further. 


New  Track  Anchors 

To  prevent  creeping  of  rails  and  ties 
a  device  is  being  introduced  which  con- 
sists of  a  flat  steel  bar  long  enough  to 
extend  over  six  or  eight  ties  and  having 
holes  for  spikes.  The  bar  is  placed 
outside  the  rails,  with  its  front  portion, 
in  the  direction  of  creeping,  spiked  to 
the  two  joint  ties  and  the  remainder 
spiked  to  the  next  ties  behind  the  joint. 
Thus  the  six  or  eight  ties  are  connected 
to  form  one  unit.  Tie  spacers  may  be 
used  also,  the  space  being  a  i-in. 
square  bar  bent  to  form  a  channel  20  x 
3i  in.     The  ends  of  the  31-in.  legs  are 


chisel  pointed,  to  be  driven  into  two 
adjacent  ties.  These  devices  are  being 
introduced  by  the  Track  Specialties  Co., 
New  York. 

Holding  Companies  May  Be 
Barred  From  Louisiana 

An  ordinance  has  been  introduced  in 
the  state  constitutional  convention  in 
Louisiana  which  provides  that  corpora- 
tions whose  main  business  is  to  own 
stock  in  other  corpoi'ations  are  prohibi- 
ted from  incorporating  and  doing  busi- 
ness in  the  State  of  Louisiana  and  are 
declared  to  be  illegal. 


Weekly  Construction  Market 

THIS  limited  price  list  ia  published  weekly  for  the  changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  the 

purpose  of  giving  current  prices  on  the   principal  only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price  The  first  issue  of  each   month   carries  complete  in  the  issue  of  March  3;  the  next,  on  April  7. 

Minne-  San 

Steel  Products:                            New  York      Atlanta  Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb ?3.58  ?4.25             ?3 .  75             ?3,58     23.86  25.90           ?4.70               25.00       25.00 

Structural  rivets,  100  lb 5.08           7.05               5.08       5  50  6.90            7.05                6  25         8.50 

Reinforcing  bars,  fin.  and  larger,  100 

lb 3.48  3.75              3.85              3.48       3.88^  4.37i           3.00                4.50        4.25 

Steel   pipe,   black,  2|   to  6   in.   lap, 

discount     ._ 39%  45.65-5%      40@,4S%     53|%     4b. 9-5%     29@33%     36f@42|%       40%       5% 

Cast  iron  pipe,  6  in.  and  over,  100 

ton 63.30  64.00            66.20            64.10     67.80  70.00          87.65               75.00       80.00 

Concreting  Material: 

Cement  without  bags,  bbl 3 .  10(del.)  3  00  2.85               2.17       2.60  3.10             3.09                 3.10         3.44 

Gravel,  I  in.,  cu.yd 2.50  2.62i             1.75              2.75       2.00  2  50            2.50                 1.50         1.50 

Sand,  cu.yd 1.25  1.52J             1.75              2.75         .75  1.10             1.6S                 1.50         1.50 

Crushed  stone,  I  in.,  cu.yd 2.15  2.50              3.20              2.75       2.25  3.50            2.50                3.50        2.10 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft         48.00  3500            45.00             53.00     41.00  47.00           27.00              35.00     120.00 

Lime,  finished,  hydrated,  ton 21  00  18  00            25  00             20  00     29.00  32.00          25  40              27.00       30.00 

Lime   common,  lump,  200  1b.  bbl..        3  30  2  00               2  50               165       2.00  3.20             2.25                 3.25        16.00 

Common  brick,  delivered,  1,000 21   70  12.00            25.00             15.00     18  00  16.00           18  00    •           19.00       18.00 

Hollow     building     tile,     4x12x12, 

block Not  used       0.14  0.21                   12           06  11                 12J                 .13           .25 

Hollow    partition    tile     4x12x12, 

block .15                  .19i                .108      U  .14^                  .11          

Linseedoil,raw,5bbi.  lots,  gal 73  .74                 .88                 .82         .78  .95                79                   .79           .98 

Common  labor,  union,  hour 75%. 80      .35  60@1.00    1.00          .50  50@.63|       8U                   75        

Commonlabor,  nonunion,  hour 25  40@.60        .50          .50  37^@.50      50@.55          .50       30®. 40 

Explanation  of  Prices — Prices  are  to  contractors  lime  in  50-Ib.  paper  bags.  Minneapolis  quotes  on  fir  quotes  on  Heath  tile,  5i  x  8  .\  I  IS.  Prices  are  all  f.o  b. 
in  carload  lota  unless  other  quantities  are  specified,  instead  of  pine.  Brick  is  $18  delivered,  $16  on  cars,  warehouse.',  except  C.  I.  pipe,  which  is  mill  price, 
For  steel  pipe,  the  prevaihng  discount  from  list  price  Gravel,  sand  and  crushed  stone  quoted  at  pit.  Com-  plus  freight  to  railway  depot  at  any  terminal.  Lum- 
is  given;  4>-5%  means  a  discount  ,of  45  and  5  per  mon  labor  not  organized.  Denver  quotes  cement  "on  ber  prices  are  delivered  "at  ship  tackle  in  San  Fran- 
cent,  45@50  means  a  range  of  45  to  50  per  cent,  tracks";  gravel  and  sand  at  pit,  stone  on  cars,  lime,  cisco  es  mill."  Montreal  quotes  sand,  stone  and 
New  York  quotations  are  at  warehouse,  except  t)rick  and  lumber  on  job.  Tile  price  is  at  warehouse,  gravel  per  ton,  and  lump  lime  by  the  ton.  No  or- 
cementand  brick,  which  arc  delivered,  and  tile,  which  Linseed  oil.  dehvered.  Atlanta  quotes  sand,  stone  ganized  common  labor  in  Montreal, 
are  "on  trucks."  Sand,  gravel  and  crushed  stone  are  and  gravel  per  ton  instead  of  per  cu.yd.  Dallas 
quoted  alongside  dock.     Chicago  quotes  hydrated  quotes  lime  by   the    180-lb    bbl      San   Francisco 

Changes  Since  Last  Week 

While  the  net  price  of  cement  deliv-  large  dealer.  Gravel  is  down  15c.,  to  building  trades;  wage  reductions  gen- 
ered  in  New  York  remains  $3.10,  the  $2.85;  sand  down  10c. ,  to  $1.65;  com-  erally  accepted,  e.xcept  by  bricklayers 
charge  for  bags  has  been  reduced  from  mon  brick  down  $2.50,  to  $21.50  per  and  carpenters,  who  threaten  to  strike 
$1  per  bbl.  to  40c.  The  full  line  of  1,000;  cement  down  24c.,  to  $3.36,  net.  on  Apr.  1.  A  greatly  reduced  scale  is 
steel  prices  at  warehouse  is  expected  to  This  general  decline  is  attributed  to  expected  to  be  announced  in  Montreal 
change  this  week,  the  new  schedule  to  "reduced  costs."  Wood  blocks  are  off  on  Apr.  1.  In  New  Orleans  the  present 
be  announced  in  Engineering  News-  sharply:  3-in.  now  sells  for  $1.88  per  scale  wall  be  maintained  until  June. 
/?eco>-d  of  Apr.  7.  sq.yd.,  against  $2.99  a  month  ago;  3i-  The  controversy  between  the  Metal  Em- 
While,  at  present,  the  New  Orleans  in.,  $2.24,  against  $3.42;  4-in.,  $2.56,  ployers'  Association  and  the  metal 
market  is  not  quoted  weekly,  reports  against  $3.85.  The  explanation  is  the  Workers'  Union  was  not  decided  on 
show  decreases  in  the  prices  of  pine  reduced  costs  of  lumber,  creosote  oil  and  Mar.  15,  as  was  expected,  but  was  post- 
lumber,  cement,  brick,  sand,  gravel  and  labor.  poned  until  Apr.  1.  The  points  at  is- 
wood  blocks.  Rough  boards  are  dovra  sue  are:  48-hoilr  week,  instead  of  pre- 
$10,  the  present  levei  being  $55  per  M.  LABOR  Conditions  ^g^^  44-hour;  10  per  cent  wage  reduc- 
ft.  b.m.;  2-in.  tongue-and-grooved  is  San  Francisco  reports  labor  of  all  tion;  elimination  of  double  shift  with 
down  $5;  8  x  8s  down  $3;  12  x  12s  classes  plentiful  and  a  feeling  in  busi-  extra  pay.  The  workers  have  practi- 
down  $4,  Small  demand  has  caused  this  ness  circles  that  general  conditions  will  cally  agreed  to  the  first  two  condi- 
,  decrease,  and  a  better  market  is  not  soon  improve.  Unemployment  in  Den-  tions,  but  are  contesting  the  third.  No 
expected    until    July,    according    to    a  ver  has  been  reduced  10  per  cent  in  the  changes  in  construction-labor  rates. 
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Is  Engineering  a  Business  or  a  Profession? 

Is  ENGINEERINC;  a  business  or  a  profession?  That, 
as  we  see  it,  is  the  essence  of  the  controversy  in 
New  York  State  regarding  engineering  practice  by  cor- 
porations and  unrestricted  partnerships  (those  having 
non-engineers  as  members). 

If  a  corporation  composed  in  part  of  non-engineers 
is  permitted  to  use  the  designation  "engineers."  then 
non-engineers  are  legally  given  the  status  of  engineers, 
which  not  only  is  a  negation  of  the  fundamental  pur- 
pose of  the  licensing  law  but  thwarts  the  efforts  of 
more  than  two  generations  to  put  engineers  on  a  pro- 
fessional plane.  The  law  would  not  only  refuse  to 
restrict  engineering  practice  to  those  qualified  for  it. 
but  would  explicitly  sanction  practice  by  non-engineers 
.so  long  as  they  hired  engineers  to  work  for  them. 

Equally  contradictory  and  destructive  is  legal  sanc- 
tion of  practice  by  "B  and  C.  engineers,"  a  partnership 
in  which  B  is  an  engineer  and  C  is  not.  C  would  be 
given  an  engineer's  status  by  the  very  law  which  forbids 
him  to  practice  as  an  individual. 

The  legal  profession  has  appreciated  these  contradic- 
tions and  the  law,  therefore,  permits  only  those  legal 
partnerships  in  which  all  the  members  of  the  partner- 
ship are  members  of  the  bar,  and  forbids  entirely 
practice  by  corporations. 

In  the  New  York  controversy  the  opponents  of  cor- 
porative practice  did  not  declare  their  approval  of  part- 
nerships composed  wholly  of  engineers  and  thus  allowed 
an  erroneous  impression  of  their  position  to  get  abroad. 
Should  corporations  and  unrestricted  partnerships  be 
prohibited  from  practicing,  the  law  would  require 
amendment  explicitly  permitting  practice  by  wholly 
engineering  partnerships. 

The  issue  is  plainly  a  fundamental  one.  As  Colonel 
Wilgus  said  in  his  letter  in  the  issue  of  March  24,  we 
are  "at  the  parting  of  the  ways."  To  which  side  shall 
we  go?  The  way  to  the  left  leads  backward,  against  the 
direction  in  which  engineers,  with  unselfish  devotion, 
have  been  aspiring  for  generation.^. 


Guessing  at  the  Traffic  Problem 

TRAFFIC  congestion  held  a  prominent  place  at  a 
recent  meeting  of  the  New  York  Section  of  the 
American  Society  of  f'ivil  Engineers.  The  character 
of  the  di.scuMsion  furnished  further  corroboration  of 
the  view.s  fre()uei)tly  urged  by  Knfiincrriiui  Nrirst-Rrr- 
ord,  that  traffic  control,  regulation  and  fajcilitation  arc 
among  the  chief  municipal  engineering  problems  of 
the  day. 

The  opening  paper,  read  by  Charles  VV.  Leavitt,  made 
the  radical  proposal  that  the  dense  north-and-south 
traffic  of  New  York  City  be  handled  in  part  on  elevated 
expressways  cutting  through  the  built-up  blocks  be- 
tween   the    principal    avenue.s,    with    vehicular    tunnels 


under  Central  Park  on  certain  of  the  lines.  The  pro- 
posal can  hardly  have  been  made  seriou.sly.  We  take 
it  that  Mr.  Leavitt  suggested  a  "shocker"  to  awaken 
New  York  to  the  growing  seriousness  of  the  problem. 
Amos  Schaeffer,  consulting  engineer  to  the  Borough 
President  of  Manhattan,  estimated  the  cost  of  the 
Leavitt  scheme  at  between  $1,365,000,000  and  $1,800.- 
DOO.OOO,  the  higher  figure  being  more  than  the  city's 
bonded  indebtedness  of  $1,. 589,000,000.  Of  course,  the 
\vhole  plan  could  not  be  taken  in  hand  at  once,  but  even 
so  its  proposal  is  so  far  ahead  of  the  times  as  to  war- 
rant little  consideration. 

What  is  notable,  though,  and  deserving  of  emphasis,  is 
that  Mr.  Leavitt's  paper  and  Mr.  SchaefFer's  re.joinder 
indicated  that  no  adequate  studies  had  been  made  either 
of  the  traffic  or  of  means  of  providing  for  and  control- 
ling it.  Under  such  circumstances  it  is  not  possible  to 
nropound  a  solution  that  will  carry  confidence.  It  will 
be  a  costly  procedure  to  get  the  facts,  but  they  must 
be  obtained  and  the  sooner  the  better.  Some  traffic 
studies  have  been  made  by  the  city  on  main  avenues, 
by  the  vehicular  tunnel  commissions  in  lower  Manhat- 
tan, by  railroad  agencies  in  connection  with  "store-door 
delivery."  But  these  are  fragmentary.  A  thorough 
study  is  needed. 

What  is  the  character  and  volume  of  traffic  on  each 
avenue?  What  changes  on  certain  less-traveled  ave- 
nues would  tempt  traffic  from  the  heavily  congested 
routes?  Is  there  a  large  number  of  "light"  trips 
that  would  be  eliminated  by  "store-door"  delivery, 
such  as  is  being  urged  on  the  railways?  What  is 
the  relation  of  traffic  delay  on  the  avenues  to  volume 
and  character  of  cross-town  traffic?  These  are  but  a 
few  of  the  questions  that  need  answer.  When  full  data 
are  in  hand  we  may  proceed  to  arrive  at  an  intelligent 
^solution  of  the  traffic  problem  but  not  before.  Engi- 
neers have  a  responsibility  in  advancing  the  day  when 
the  data  will  be  secured. 


Federal  Inquiry  on  Roads 

DUE  to  recent  disclosures  regarding  highway  condi- 
tions in  Arkansas,  made  by  the  Federal  Bureau  of 
Public  Roads  and  in  articles  in  the  New  York  Timex, 
there  is  talk  in  Washington  of  a  .senatorial  investigation 
of  federal-aid  roadbuilding.  Senator  King  of  Utah  has 
announced  that  he  will  introduce  an  appropriate  resolu- 
tion. 

While  there  will  he  objections  to  such  an  investiga- 
tion we  believe  that  in  the  sum  total  it  would  do  much 
good.  It  would  undoubtedly  result  in  giving  the  Bu- 
reau of  Public  Roads  greater  authority  in  designating 
where  the  federal  funds  are  to  be  spent.  Despite  the 
efforts  of  the  bureau  to  put  the  money  on  important 
links  of  through  routes,  certain  .-states  have  succeeded 
in  having  the  funds  spent  on  odd  stretches  of  road.  This 
has  been  due,  in  part,  to  the  vicious  system  by  which 
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some  states  have  forced  the  counties  to  match  the  federal 
funds.  That  practice  should  be  forbidden  by  law,  and 
such  prohibition  would  probably  be  one  of  the  results 
of  an  investigation.  Other  benefits  that  could  be  counted 
on  would  be  still  greater  federal  authority  to  force  the 
organization  of  adequate  state  highway  departments 
and  the  beginning  of  that  which  the  bureau  has  con- 
sistently advocated — the  classification  of  roads  in  order 
that  there  may  be  a  sure  basis  for  the  economical 
expenditure  of  federal  and  state  funds. 

Moreover,  from  the  mere  standpoint  of  satisfying 
the  public  that  the  government  investment  of  over 
$200,000,000  in  roads  is  wise,  the  inquiry  might  be 
worth  while.  It  is,  of  course,  too  early  to  pass  judg- 
ment on  the  disposition  of  the  whole  of  that  amount, 
but  an  idea  of  the  soundness  of  policies  can  be  gained. 

The  inquiry  would  necessarily  involve,  also,  consider- 
ation of  financing  by  states  and  counties  to  meet  the 
federal  funds.  There  is  not  a  man  with  good  financial 
sense  who  has  not  entertained  doubt  as  to  the  wisdom 
of  the  epidemic  of  $50,000,000  bond  issues.  The  con- 
struction efficiency  of  the  expenditures  is  not  the  prime 
matter  at  stake,  but  whether,  in  view  of  the  rapidly 
mounting  tax  rates  of  recent  years,  every  part  of  the 
country  is  warranted  in  making  heavy  expenditures, 
even  though  there  will  be  large  transportation  benefits. 
A  $100,000,000  bond  issue  in  one  state  may  be  thor- 
oughly sound,  while  an  issue  of  $25,000,000  in  another 
may  not  be  defensible. 

We  entertain  no  illusions  as  to  the  efficacy  of  sena- 
torial investigations.  They  can  be  excellent  mediums 
for  the  spreading  of  misinformation,  but  by  and  large 
the  highway  improvement  program  is  so  sound  that  it 
can  afford  to  take  the  chances  involved  in  exchange  for 
the  benefits  that  are  quite  certain  to  accrue. 


Legislation  Will  Not  Build  Homes 

BOTH  the  multiplicity  and  the  indirection  of  the 
legislative  remedies  for  the  housing  shortage  pro- 
posed by  the  Calder  Committee,  as  announced  in  the.se 
columns  last  week,  point  to  the  futility  of  trying  to 
solve  this  problem  by  legislative  means.  Here  was  an 
able  committee,  with  all  the  expert  aid  the  government 
commands,  which  after  months  of  study,  travel  and 
hearings,  could  only  suggest  a  number  of  roundabout 
tax  schemes  to  produce  the  millions  of  houses  that  would 
have  been  built  had  not  the  war  wrecked  the  world. 
The  plain  fact  that  a  number  of  people  are  trying  to 
dodge  is  that  home  building  will  not  speed  up  until 
prices  and  wages  come  down.  There  is  no  use  blinking 
this  fact  nor  to  try  to  argue  oneself  out  of  the  situation 
by  resort  to  economic  theory  or  psychologic  imaginings. 
The  case  of  the  residence  is  fairly  simple.  According 
to  the  sociologist  and  statistician  a  week's  wages  makes 
a  fair  month's  housing  charge  for  the  individual,  what- 
ever his  income.  Before  the  war  then,  when  money  was 
around  5  per  cent,  ta,\es  1  per  cent,  and  maintenance 
and  repairs  2  per  cent,  and  assuming  heat,  light  and 
other  current  expenses  to  be  10  per  cent  of  the  building 
charges,  a  man  could  afford  to  own  a  house  valued  at 
130  times  his  weekly  salary — a  $1,200  man  could  own  a 
$3,000  house,  a  $5,000  man  could  own  a  $13,000  house. 
Today  these  same  houses  cost  twice  as  much  to  build 
and  the  charges  add  up  roughly  to  12  per  cent,  say  6 
per  cent  for  interest,  2i  per  cent  for  taxes,  and  3*  per 
cent  for  maintenance,  so  that,  sticking  to  the  same  stan 
dard  of  living — a  week's  salary  for  a  month's  rent — 


the  rental  has  tripled  and  the  man  who  would  build  or 
rent  the  $3,000  house  of  1914  must  have  an  income  of 
.$3,600  a  year  and  he  who  builds  or  rents  the  $13,000 
house  of  that  time  must  now  draw  annually  $15,000. 
Wages  and  salaries  have  gone  up  since  1914,  to  be  sure, 
but  in  no  such  proportion  as  this  for  the  average  man. 
What  has  happened  is  that  the  average  standard  of 
housing  has  gone  down  and  must  stay  down  until  costs 
fall. 

■The  tax  and  loan  reforms  suggested  by  the  Calder 
Committee  and  those  put  into  force  in  some  places, 
notably  New  York  City,  have  some  effect  on  group  hous- 
ing (such  as  apartment  buildings),  which  is  a  matter 
of  large  financing,  but  they  cannot  solve  the  entire 
problem  because  all  they  do  is  to  reduce  by  a  small  per- 
centage the  charges  against  the  actual  cost  of  housing. 
In  other  words  they  tend  to  lower  the  12  per  cent,  which 
has  been  boosted  from  the  8  per  cent  of  seven  years  ago. 
but  they  lower  that  only  a  small  amount  and  they  lower 
not  at  all  the  actual  cost  of  building,  which  is  the  main 
item  in  the  increased  burden  of  housing.  Until  this 
actual  cost  begins  to  drop,  so  that  the  relation  between 
income  and  house  expense  more  nearly  approaches  the 
earlier  figure,  people  will  continue  to  live  in  their 
cramped  quarters  to  which  high  rent  charges  have 
brought  them.  All  the  estimates  of  a  shortage  of  a  mil- 
lion houses,  which  is  so  often  held  to  indicate,  of  itself, 
the  necessary  imminence  of  a  building  boom,  will  con- 
tinue to  mean  nothing.  The  people  of  Austria  and 
China  are  short  of  food,  but  that- deplorable  fact  does 
not  automatically  feed  them. 


Proposed  Constitution  of  Civil  Engineers 

FOR  some  weeks  the  proposed  revised  constitution  of 
the  American  Society  of  Civil  Engineers  has  been 
in  the  hands  of  the  members  for  study.  The  important 
revisions  are  confined  to  a  relatively  few  items.  This 
is  a  wise  course,  and  in  the  interest  of  an  early  termi- 
nation of  discussion  on  internal  affairs. 

It  became  apparent  last  year  that  there  were  two 
points  upon  which  the  majority  of  members  were 
agreed:  (1)  That  the  local  sections  should  be  strength- 
ened, and  ( 2 )  that  directors  be  elected  by  districts. 
With  the  latter  was  coupled  in  many  quarters  a  demand 
that  (3)  there  be  a  proportionate  representation  in  the 
directorate.  These  three  points  have  been,  wholly  or 
in  part,  met  in  the  proposed  revision. 

The  locals  have  been  given  a  constitutional  status,  and 
the  board  is  authorized  to  contribute  up  to  $3  per  mem- 
ber to  their  support.  The  provisions  do  not  seem  wholly 
to  meet  the  situation.  The  local  sections  in  the  past 
have  been  step-children.  Their  position  is  changed 
somewhat  by  the  proposed  revision,  but  to  assure  con- 
stant and  adequate  thought  on  their  development,  there 
must  be  explicit  machinery  for  considering  their  prob- 
lems. The  least  that  could  be  done  would  be  to  establish 
a  standing  committee  on  local  sections.  An  amendment 
to  that  effect  is  called  for.  The  authorization  of  such 
a  committee  should  not  be  left  to  the  discretion  of  the 
board,  but  be  made  mandatory. 

Representation  on  the  board  would,  under  the  revi- 
sion, be  in  proportion  to  district  membership,  a  pro- 
posal to  be  heartily  commended.  New  York's  nine 
members  would  be  reduced  to  four.  The  constant  shift- 
ing of  district  boundaries,  however,  is  not  desirable. 

The  method  of  nomination  proposed  is  a  priman" 
svstem  with  two  letter  ballots.     This  is  in  accord  with 
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the  principle,  which  has  widespread  support,  that  there 
should  he  a  more  democratic  method  of  selecting  officers. 
The  primary  system,  while  it  would  seem  to  have  the 
disadvantage  of  not  affording  discussion  of  the  qualifi- 
cations of  candidates,  does  not,  in  reality,  bar  such  dis- 
cussion. It  would  throw  it  into  the  sections.  Without 
a  doubt  some  systematic  method  of  section  functioning 
in  nominations  would  develop  as  an  extra-constitutional 
procedure. 

The  proposed  election  procedure  departs  sharply  from 
the  clearly  expressed  demand  that  directors  be  elected 
by  their  respective  districts.  That  demand,  however, 
cannot,  under  the  society's  charter,  be  satisfied  and 
must  be  dismissed  as  impossible,  unless  the  trustees  and 
directors  be  made  separate  bodies,  obviously  a  cumber- 
some arrangement.  But  the  law  does  not  forbid  the 
nomination  of  directors  by  the  respective  districts.  The 
proposed  constitution  says  that  corporate  members  in 
zones  and  districts  are  'expected"  to  submit  names  for 
the  respective  vice-presidential  and  directorship  nomi- 
nees. This  is  not  sufTicient.  The  constitution  should 
state  explicitly  that  only  members  of  a  district  may  par- 
ticipate in  the  nomination  of  a  director  for  that  district 
and  only  members  of  a  given  zone  for  the  vice-presi- 
dential representative  of  that  zone. 

An  obvious  objection  to  the  method  of  nomination  is 
that  it  spreads  the  election  of  officers  nf  the  society 
over  9'  months.  One  election  would  be  concluded  in 
January,  and  the  machinery  for  the  next  election  would 
start  21  months  later.  However,  if  a  primary  system 
by  letter  ballot  be  accepted,  it  does  not  seem  feasible  to 
shorten  this  to  a  rnaterial  extent.  The  months  of  .July 
and  August  are  not  conducive  to  effective  society  activ- 
ity. This  long  drawn  out  procedure  may  eventually 
cause  the  elimination  of  one  of  the  primary  ballots  and 
the  substitution  therefor  of  suggestions  by  the  sections. 
This  would  also  tend  to  strengthen  the  position  of  the 
sections. 

Within  the  limits  set  by  adherence  to  the  present  fun- 
damental conception  of  the  society,  the  revisions  strike 
us,  on  the  whole,  as  being  satisfactorj'.  In  the  essential 
points  they  touch  only  on  matters  on  which  thought  ha.s 
been  crystallized.  In  thus  limiting  the  revision,  the 
committee  has  sensed  the  need  for  getting  the  constitu- 
tion out  of  the  way  quickly  and  allowing  the  society  to 
settle  down  to  technical  work. 


Work  Ahead 

BEFORE  the  countr>-'s  highway  system  will  be  ad- 
justed to  the  load.s  and  speeds  of  modern  power- 
vehicle  traffic,  hundreds  of  thousands  of  road  bridges 
will  have  to  be  made  strong  enough  to  carry  this  traffic. 
It  i.s  going  to  be  an  undertaking  of  tremendous  size, 
mainly  in  point  of  money  an  time  reciuired,  though  it 
has  also  many  engineering  difficulties.  Something  ha.s 
been  done  during  the  last  ten  or  a  dozen  years,  but  it  is 
little  in  comparison  with  the  total  to  be  accomplished. 
The  bulk  of  the  work  is  ahead  of  us. 

Some  states  have  been  far-seeing  and  fairly  active 
in  bridge  modernization,  but  the  larger  number  have 
ppent  almo.st  all  of  their  available  road  money.s  on  hard 
surfacing.  At  best  only  the  .structures  on  main  roads 
have  been  dealt  with,  the  byroad  being  left  practically 
out  of  the  reckoning.  Unfortunately  the  motor  truck 
does  not  stick  to  the  main  roads  but  goes  where  its 
business  calls  it.  The  pr.ihlem  grows  out  of  this  fact 
and   out   of    the    impossibility    of    carrying    twelve    to 


twenty-ton  traflic  on  five  or  ten-ton  bridges.  With 
insignificant  exceptions  the  bridges  are  a  generation 
behind  the  road  itself. 

Amid  the  general  clamor  for  extension  of  hard  sur- 
facing, it  has  not  seemed  possible  to  get  a  hearing  for 
demands  that  great  sums  ought  to  be  spent  on  the 
bridges.  Citizens  and  legislators  can  hardly  be  expected 
to  understand  such  demands  until  a  succession  of  disas- 
trous wrecks  convinces  them — or  until  engineers,  v/ho 
know  the  situation,  make  organized  effort  to  bring  the 
facts  home.  When  the  wrecks  come  it  will  be  too  late. 
Bridge  improvement  is  a  matter  of  years.  Hence  the 
necessity  for  awakening  the  public  without  further  de- 
lay: and  hence  also  an  opportunity  and  a  responsibility 
for  our  profession. 

Evidence  that  engineers  are  thinking  about  the  high- 
way bridge  problems  is  found  in  several  articles  in  this 
issue,  dealing  with  loads,  impact  and  reinforcement. 
Such  thinking  means  progress  in  preparing  for  the  big 
program  ahead.  It  means  also  that  the  subordination 
of  the  highway  bridge  to  the  railway  bridge  is  nearing 
its  end,  and  the  individuality  of  the  former  recognized. 

Considered  as  a  transportation  machine  the  highway 
.system  differs  from  the  railway  in  this  important  re- 
spect, among  others:  roadbed  and  rolling  stock  of  the 
highway  are  under  separate  contro',  while  those  of  the 
railwa\'  are  under  unified  control.  In  the  case  of  the 
highway  thousands  of  independent  highway  users  play 
a  part  in  fixing  the  future  of  the  traflic,  not  merely  as 
to  amount  and  distribution  but  also  as  to  loads,  types  of 
vehicle  and  motive  power.  In  consequence,  there  has 
been  constant  flux  in  the  technical  fundamentals  of 
pavement  construction.  For  the  same  reason  the  bridge 
problem,  which  involves  safety  to  life,  and  limb,  is  a 
matter  of  wise  judgment,  and  a  fair  amount  of  pro- 
phetic gift  must  be  brought  into  play  in  dealing  with  it. 
Paraphrasing  what  Mr.  Moore  says  (on  page  ."iSO"). 
those  who  build  or  rebuild  with  too  little  vision  will  see 
their  successors  do  their  work  over. 

Months  ago  Enciineering  Neirx-Record  pointed  out  the 
critical  nature  of  the  existing  situation,  and  urged  the 
need  of  concerted,  purposeful  action.  We  proposed  that 
action  be  taken  to  set  a  limit  on  loads  and  speeds  of 
power  vehicles,  in  order  to  maintain  conditions  within 
reasonable  bounds  of  safety,  pending  more  thorough- 
going steps  to  co-ordinate  bridges  and  traffic.  The 
argument  is  similar  to  that  so  frequently  urged  here 
and  elsewhere  for  traffic  regulation.  It  is  essential  that, 
by  systematic  effort,  the  public  be  awakened  to  an 
understanding  of  highway  bridge  facts,  and  thereby 
stirred  to  action. 

Through  their  widespread  organization  in  technical 
and  professional  societies,  engineers  have  a  potential 
influence  larger  than  they  have  perhaps  realized  as  yet, 
large  enough,  in  any  event,  to  enable  them  to  make  a 
first  step  in  the  direction  indicated.  They  can,  we  feel 
sure,  by  clear  and  convincing  iireseiilment  of  facts  to 
the  authorities  secure  the  official  designation  of  an 
engineering  commission  which,  in  co-operation  with  the 
state  highway  authorities,  would  survey  the  actual  con- 
'lilion  of  bridges  and  traffic  and  determine  in  plain  view 
of  the  public  what  dangers  and  what  needs  exist. 
Public  service  of  this  kind  would  supply  a  broad  founda- 
tion for  further  efforts  in  many  direcfions.  extending 
if  need  be  even  to  appeal  to  the  authorities  for  closing 
nf  bridges  or  restriction  of  traffic,  until  bridge  moderni- 
zation Vtecomes  pari  of  the  public  program. 
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Making  Highway  Bridges  Safe  for  Modern  Traffic 

A  Discussion  of  Loads,  Impact  Allowance,  Floor  Strength  and  Other  Factors  of  Safe  Design  aiid 
Maintenance,  with  Emphasis  on  Need  for  Developing  By-Roads  and  Providing  for  Future 


By  Lewis  E.  Moore 

and  Signal  Engrineer.  Massachusetts  Departmfnt  of  Public  Utilities.    Boston.    Mass. 


LJNDER  the  changing  traffic  conditions  created  by 
)  the  increase  of  motor  vehicles,  the  problem  of 
making  ctir  highway  bridges  adequately  safe  is  an 
exceedingly  live  one.  Despite  its  financial  and  engineer- 
ing difficulties  it  demands  prompt  attention ;  we  cannot 
continue  to  neglect  it  in  the  comfortable  hope  of  getting 
by  somehow  and  shifting  the  responsibility  to  succeed- 
ing generations. 

There  has  been  considerable  divergence  of  publicly 
expressed  opinion  on  many  of  the  engineering  ques- 
tions involved,  and  therefore  I  offer  the  following  com- 
ments from  the  standpoint  of  eighteen  years'  experience 
in  both  civil  and  military  practice,  the  former  largely 
in  Massachusetts,  covering  railroad,  street  railway  and 
highway  bridges,  the  latter  principally  in  France;  with 
the  intention  of  indicating  the  features  which  appear 
to  possess  paramount  importance. 

Loadings  for  Design 

Loading  is  a  primary  problem.  In  1915.  when  rewrit- 
ing the  "Specifications  for  Highway  Bridges  Carrying 
Electric  Railways"  issued  by  the  Massachusetts  Public 
Service  Commission,  I  abandoned  the  15-ton  traction 
engine  formerly  used  in  favor  of  a  20-ton  (gross 
weight)  truck  with  14  tons  on  one  axle,  wheels  6  ft. 
apart,  axles  12  ft.  apart.  These  specifications  were  so 
drawn  that  they  could  be  used  for  purely  highway 
bridges,  and  all  experience  since  then  has  shown  their 
value  for  present-day  bridge  service.  The  truck  speci- 
fied was  required  for  all  localities,  even  outlying  ter- 
ritory on  secondar.v  roads,  because  it  was  felt  that 
railroads  and  street  railways  would  not  build  new 
branch  lines  to  any  extent  in  the  future  (at  least  in 
New  England)  and  that  the  motor  truck  would  be  used 
for  heavy  transportation  into  remote  districts.  Trucks 
weighing  18  tons  have  been  operated  on  the  highways 
of  Massachusetts  within  my   own  experience. 

The  need  of  good  bridges  on  by-roads  should  be 
emphasized,  as  it  is  entirely  possible  that  good  bridges, 
by  making  it  possible  to  drag  heavy  loads  into  remote 
places,  may  actually  aid  in  the  useful  development  of 
unused  localities.  Further,  when  repairs  to  main  roads 
are  under  way,  the  by-road,  used  as  a  detour,  must 
carry  the  heavy  main-road  traffic.  Travel  on  one  of 
the  two  main  east-and-west  roads  in  Massachusetts 
was  greatly  discommoded  not  long  since  because,  while 
a  bridge  on  the  main  road  over  a  railroad  was  being 
replaced,  an  inadequate  bridge  on  the  most  available 
detour  failed  under  a  truck. 

Motor  traffic  loads  give  heavy  concentrations  on  indi- 
vidual trucks,  but  owing  to  the  dimensions  of  the  trucks 
and  to  traffic  conditions  these  concentrations  are  not  as 
a  rule  unduly  close  together.  The  20-ton  truck  above 
mentioned,  if  assumed  to  occupy  a  width  of  10  ft. 
and  a  length  extending  10  ft.  both  in  front  of  the 
front  axle  and  behind  the  rear  axle,  or,  in  other  words, 
an  area  of   10  x  32   ft.,  will   cover  320  sq.ft.   of  road- 


way. The  average  load  over  this  area  is  only  125  lb. 
per  sq.ft.  Herein  lies  the  explanation  of  the  relative 
frequency  of  floor  failures  and  infrequency  of  truss 
failures  in  old  bridges.  The  design  loading,  then,  should 
comprise  a  heavy  concentration  or  concentrations  for 
the  flooring,  stringers  and  floorbeams,  and  a  uniform 
load,  say  of  100  or  125  lb.  per  sq.ft.,  for  the  trusses, 
lining  also,  however,  a  single  excess  load  for  the  trusses, 
which  may  be  placed  anywhere  and  which  is  equal 
to  the'  difference  between  the  end  shear  on  the  floor- 
beam  produced  by  the  concentrated  live  loading  and  that 
produced  by  the  uniform  live  loading.  The  use  of  this 
excess  load  will  insure  that  all  the  details  of  the  truss, 
such  as  hangers,  will  support  the  maximum  load  which 
the  floor  can  carry;  and  at  the  same  time  will  avoid 
the  needlessly  heavy  truss  which  would  result  from 
using  maximum  floorbeam  reactions  at  all  panel  points 
at  once. 

The  importance  of  military  loads  should  not  be  un- 
derestimated ;  we  must  not  dismiss  possible  military 
necessity  completely  from  our  calculations  as  we  did 
before  the  existing  war.  Axle  loads  up  to  40  tons  are 
now  contemplated.  Such  a  load  can  safely  be  carried 
on  a  bridge  designed  for  a  20-ton  auto  truck  with  14 
tons  on  one  axle,  if  the  design  is  made  with  50  per 
cent  impact  allowance. 

Will  Loads  Increase? 

It  seems  possible  that  the  trailer  will  come  into 
greater  use  in  the  future;  such  extension  is  the  natural 
consequence  of  a  desire  for  more  economical  trans- 
portation. Tractive  force  is  a  necessity  if  trailers  are 
to  be  hauled  and  it  can  only  be  gained  by  weight  on 
the  driving  wheels  of  the  tractor.  This  fact  will  %xert 
its  influence  toward  increasing  wheel  loads.  Whether 
the  caterpillar  tractor,  which  distributes  its  load  over 
a  considerable  area,  will  prove  to  have  a  very  wide  field 
of  usefulness  on  surfaced  roads  is  an  open  question,  and 
discussion  of  it  is  beyond  the  scope  of  the  present 
article. 

To  say  that  the  limit  of  weight  has  been  reached 
would  be  as  rash  a  prophecy  as  the  one  made  in  some 
quarters  ten  years  or  more  ago  that  the  locomotives 
and  cars  on  the  railroads  had  reached  their  maximum 
size  and  weight.  Heavier  unit  loads  have  proved  more 
economical  on  the  railroads,  and  it  is  very  likely  that 
the  same  will  hold  true  on  the  highways.  Highway 
surfaces  will  continue  to  improve  and  loads  will  continue 
to  increase.  Restrictive  legislation  will  be  repealed 
as  transportation  demands  increase,  and  the  man  who 
designs  bridges  today  for  light  loads  will  see  some- 
one else  rebuild  them  tomorrow  because  of  their  inade- 
quacy. Inadequate  bridges  were  not  permitted  to  hinder 
the  development  of  the  full  capacity  of  the  railroads, 
and  neither  will  they  be  allowed  to  block  similar  de- 
velopment of  the  highways. 

Fortunately  there  have  been  no  bridge  failures  due 
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to  structural  weakness  in  bridges  under  the  jurisdiction 
of  this  department  since  its  organization  in  1887.  The 
fact  that  other  classes  of  highway  accidents  are  more 
numerous  than  bridge  accidents  does  not  condone  or 
excuse  the  latter,  and  inspection  to  maintain  safe  con- 
ditions is  of  prime  importance. 

Wooden  bridges  can  be  inspected  as  effectively  as 
those  of  other  types  by  taking  sufficient  pains.  I  take 
decided  issue  with  the  statement  made  by  one  writei- 
that  it  is  beyond  the  power  of  any  man  to  say  whethei- 
or  not  an  old  timber  truss  bridge  is  safe.  Any  experi- 
enced bridge  man  of  good  judgment,  with  a  hammer, 
a  i-in.  auger,  reasonable  patience  and  some  elbow- 
grease  can  determine  that  matter  without  any  doubt 
whatever. 

Generally,  the  weak  part  of  the  floor  under  modern 
truck  loads  is  as  a  rule  the  floorbeam.  Wooden  plank 
floors  of  the  ordinarj'  construction  are  proving  to  be 
inadequate  to  sustain  the  heavy  concentrated  loads  now 
met  with.  Cases  of  the  breaking  of  such  flooring  are 
increasing  in  frequency.  Owing  to  the  increasing  cost 
of  lumber,  its  decreasing  longevity,  its  perishable  char- 
acter and  its  continual  decrease  of  strength  during  its 
life,  it  is  very  doubtful  if  plank  floors  are  now  eco- 
nomical, at  any  rate  east  of  the  Rocky  Mountains. 
The  wooden  stringer,  for  similar  reasons,  is  giving 
way  to  the  steel  I-beam. 

Failures  of  steel  I-beams  are  generally  due  to  crip- 
pling of  the  web,  and  I  haA'e  seen  beams  bent  to  an 
S-shaped  cross-section  by  overloading.  A  point  to  be 
kept  in  mind  in  designing  I-beam  stringers  is  that 
they  need  stiffeners  at  points  of  concentrated  loading 
and  at  reactions  just  as  much  as  plate  girders  do.  Many 
designers  seem  to  assume  that  because  the  flange  and 
web  are  rolled  out  of  the  same  material  with  no 
riveting,  stiffeners  at  once  become  unnecessary.  Fre- 
quent cases  of  crippled  I-beams  indicate  the  fallacious- 
ness of  this  convenient  lack  of  reasoning. 

Preferable  Typep 

For  truss  bridges  a  6-in.  concrete  slab  floor,  heavy 
steel  stringers  and  floorbeams  and  a  moderate  truss  give 
an  entirely  adequate  and  reasonably  economical  struc- 
ture. 

The  masonry  (I  include  reinforced  concrete)  arch  is 
a  structure  whose  real  possibilities  are  not  generally 
realized.  The  distributed  live-load  capacity  of  an  arch 
ring  with  sound  abutments  is  practically  unlimited.  It 
seems  therefore  undesirable,  whenever  it  can  be  avoided, 
to  place  a  super.structure  of  beams  whose  capacity  is 
decidedly  limited  on  top  of  an  arch  ring  of  practically 
unlimited  strength.  European  engineers  would  probably 
use  an  arch  superstructure  in  such  a  case,  and  we  may 
profitably  learn  from  them. 

When  financially  practicable,  I  always  recommend  an 
earth-filled  concrete  arch,  because  of  its  unlimited  live- 
load  capacity  and  because  it  needs  no  maintenance  other 
than  that  given  to  the  highway  surface.  Most  highway 
^ridge.s  get  no  maintenance  anyway,  so  it  is  just  as  well 
to  build  a  type  that  can   safely  be  neglected. 

The  idea  that  smooth  rubber  tires  tend  very  much 
to  decrease  impact  is,  I  believe,  erroneous.  The  devel- 
opment of  the  theory  of  impact  today  is  away  from  the 
single-blow  idea  and  toward  that  of  vibration.  The 
great  vibration  of  bridges  under  rubber-tired  traflTic 
is  a  matter  to  which  1   have  given  close  attention   for 


the  past  five  or  six  years.  The  result  of  my  ob.serva- 
tion  has  been  that  an  ordinary  pleasure  automobile 
weighing  perhaps  two  tons  will  produce  far  more 
severe  vibration  in  a  bridge  than  will  a  30-ton  trolley 
car.  I  have  spent  days  in  the  field  verifying  this 
observation  and  am  sure  of  the  correctness  of  the  con- 
clusion. 

While  no  actual  measurements  of  the  amount  of  the 
impact  were  made,  the  study  led  to  the  use  of  a  50 
per  cent  impact  allowance  for  trucks  in  the  above- 
mentioned  specifications  and  a  continuance  of  the  25 
per  cent  impact  allowance  formerly  used  for  trolley 
cars. 

While  abroad  I  found  that  some  British  engineers  had 
reached  the  same  impact  allowance  (50  per  cent)  at 
practically  the  same  time  and  by  substantially  the  same 
course  of  reasoning. 

Repair  and  Reinforcement 

The  matter  of  repairing  and  strengthening  corroded 
amd  weak  structures  is  bound  to  he  of  increasing  im- 
portance in  the  future.  Many  methods  need  to  be 
employed,  and  the  subject  is  worth  detail  treatment  in 
a  separate  discussion. 

To  illustrate  the  fact  that  simple  expedients  often 
suflice,  it  may  be  mentioned  that  in  three  cases,  one 
of  them  a  wooden  truss,  wooden  stringers  which  rested 
on  top  of  the  floorbeams  were  replaced  at  my  sug- 
gestion by  Bethlehem  H-sections  extending  continu- 
ously through  the  whole  span  and  of  sufficient  strength 
to  sustain  their  proportion  of  the  live  load  for  the 
full  span  even  if  all  the  rest  of  the  bridge  should  fall 
away  from  them.  In  one  of  these  cases  two  successive 
55-ft.  spans  of  very  light  steel  construction  were  rein- 
forced in  this  way,  with  the  result  that  the  life  of  the 
old  bridge  has  been  indefinitely  prolonged. 

Sometimes  a  center  truss  under  the  floorbeams  will 
cheaply  reinforce  weak  beams.  It  is  easy  to  s.^y  "new 
bridge"  in  such  a  case  but  proper  study  and  the  exer- 
v:ise  of  a  little  ingenuity  may  economically  prolong  the 
life  of  an  old  structure  very  considerably  at  far  less 
than  the  cost  of  a  new  bridge. 


t'ederal-Aid  Highway  Work  in  Missouri 

Thirty-nine  contracts  aggregating  in  value  approx- 
imately $6,500,000  and  entailing  the  construction  of 
351  mi.  of  highway  have  been  entered  into  by  the 
Missouri  State  Highway  Department  for  the  construc- 
tion of  Federal-aid  projects.  The  largest  number  of 
projects  involving  the  greatest  expense  in  construction 


TABLE  1 

— MIS.SOl'RI  FEDERAI^AID 

PROJECTS  ON 

WHICH 

CONTRACTS  HAVE  BEEN  AWARDED— TO 

SEPTEMBER    15. 

1920 

No, 

't\^: 

T'onlrnrt 

Fp<ipr«l- 

Stat<>- 

DiT. 

Proj 

I'rire 

Aid 

Ai<l 

II 

81    10 

»J. 687.616    18 

$1,022,031  89 

1261.995  36 

10  2b 

122.889    14 

61.444  57 

6.360  00 

8 

71   to 

560.058    II 

237.174  45 

68.972   36 

5 

3J  77 

803.348  43 

335,020  02 

33.464  90 

9 

SO  43 

1,174,512   90 

550.026  09 

72.142   10 

i 
"J9 

74  04 
JSI   40 

1.1)2.645  62 

514.264    18 
$2,719,969  20 

99.196  88 

ToUU, 

16.481,050  38 

8542.I3I  60 

are  located  in  Division  1.  In  this  divi.'^ion,  eleven 
projects  total  $2,687,616  for  81.1  mi.  The  above  table  is 
a  tabulation  by  divisions  of  details  referring  to  the 
construction  of  the  thirty-nine  projects. 
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Analysis  of  Roughness  Impact  on  Highway  Bridges 

Floor  Irregularities  the  Principal  Source  of  Impact — Formula  Derived  From  Study  of  Motion  of  Wheel 
When  Striking  an  Obstacle  Indicates  an  Increase  of  Two-thirds  the  Load  for  Three-Inch  Roughness 


Con.suIUng  Bridge  Engir 


By  Willis  Whited 

r,  Pennsylvania  Highway   Department,   Han 


WHEEL  STRIKING  OBSTACLl; 


TWENTY-FIVE  year.s  ago  an  elaborate  investigation 
of  the  centrifugal  force  developed  by  the  passage  of 
a  load  over  a  beam,  the  beani  deflecting  under  the  load 
so  that  the  path  of  the  latter  is  a  curve,  was  carried 
out  by  H.  Zimmermann.  It  may  be  found  in  "Handbuch 
der  Ingenieurvifissenschaften,"  4th  ed.,  Part  2,  vol.  3, 
p.  39.  The  centrifugal  force  in  question  is  evidently 
proportional  to  the  square  of  the  speed  of  the  load.  But 
Zimmermann  found  it  to  be  quite  small  even  for  rail- 
road trains.  In  the  study  of  highway  bridge  impact  it 
may  therefore  be  ignored 
as  being  a  factor  of  no 
practical  consequence. 

In  the  "Handbuch"  there 
appears  also  (p.  44)  a 
discussion  by  Professor 
Melan  of  an  approximate 
method  for  determining 
the  stresses  due  to  the 
rapid  application  of  a  load 
to  the  various  members 
of  a  truss  bridge.  Calcu- 
lations based  on  his  for- 
mula show  that  for  the  maximum  speeds  of  heavy  trucks 
the  impact  due  to  this  cause  may  be  neglected. 

The  impact  on  bridges  due  to  the  roughness  of  the 
road,  however,  has  not  been  discussed  from  a  sc'entific 
standpoint  by  any  writer,  so  far  as  I  know.  Many  tests 
and  much  study  have  been  devoted  to  the  impact  on  road- 
way slabs,  but  the  results  would  require  much  modifica- 
tion to  be  applicable  to  bridges.  An  attempt  will  now 
be  made  to  discuss  this  subject  on  the  basis  of  the 
ordinary  principles  of  dynamics.  Two  phases  will  be 
taken  up :  first,  the  impact  produced  when  a  truck  wheel 
strikes  an  obstacle,  and  second,  the  impact  when  it 
jumps  off  the  obstacle. 

We  will  assume  that  the  deflection  of  the  springs, 
tires,  and  framework  of  a  truck,  as  well  as  that  of  the 
bridge  structure,  is  proportional  to  the  load,  and  that 
the  total  amount  of  this  deflection  is  D,  under  the  full 
assumed  static  load.  In  the  sketch  herewith  ab  is  level 
roadway  and  be  is  the  face  of  an  obstacle.  The  wheel 
moves  through  distance  ab  in  time  <.  seconds,  which  is 
the  time  from  the  instant  the  tire  touches  the  obstacle 
to  the  instant  the  vertical  through  the  axle  reaches  the 
obstacle.  We  will  denote  the  distance  ab  by  K.  the  total 
load  on  the  wheel  by  W,  the  height  of  the  obstacle  be 
by  h,  the  radius  of  the  wheel  by  R,  and  the  variable 
height  of  the  load  measured  vertically  above  ub  hy  s. 

When  a  truck  wheel  strikes  the  obstacle  the  tire  is 
first  compressed  at  c  about  as  much  as  at  a,  and  then 
the  center  of  the  axle  describes  an  arc  fd  about  e  in  the 
time  t.  A  force  in  addition  to  the  static  reaction  is 
required  to  lift  the  axle  in  this  proce.ss.  It  is  a  force 
of  acceleration,  which  we  will  call  U.     It  is  shown  in 

ds 
works  on  mechanics  that  velocity  equals  ^  and  accelera- 


tion equal 


dt 


Of   in   this  case  gU'W,  where   g  is  the 


force  of  gravity,  32,2  ft.  or  386  in,  per  second  per  second. 
The  force  U  compresses  the  springs  and  framework  of 
the  truck  so  that  the  sprung  load  of  the  truck  does  not 
describe  an  arc  parallel  to  fd  but  describes  a  curve, 
each  point  of  which  is  below  the  corresponding  point 
of  fd  a  distance  equal  to  UD,/W.  As  will  be  seen. 
fg  =  be  and  gd  =  ab.  The  horizontal  velocity  of  the 
axle  is  uniform  and  equal  to  t./ab.  The  time  required 
to  pass  from  /  to  any  point  r  of  the  path  will  be 
denoted  by  t,  the  variable  time. 
From  the  figure, 

fv==  \/W—'K';  wr=^  \/'R'  —  (md)'^  AR'-(^-^Ky 

The  height  kv  through  which  the  axle  rises  in  time  t 
is  wr  —  fv,  or 


^^=v^^^(v^y~^^^ 


K' 


The  height  through  which  the  sprung  load  rises  is  s, 
and  the  total  compression  of  the  springs,  etc.,  at  the 
end  of  time  t  is 


'^•.^..-('■.j.y^^w^. 


whence  we  have  the  differential  equation 


386 

d's 
df 

~  w  ' 

=  B, 

ur 

u- 

-Cv 

'«)■ 

— 

we 

place 

386/Z>, 

^  a', 

and 

ur 

Ob's 

= 

VR'- 


— /f  — s 


T,  we  shall  have 


which  may  be  solved  by  the  method  given  in  Johnson's 
"Differential    Calculus,"    Art.    82,    with    the    following 
result : 
as  =  sin  at  J"  T  cos  at  dt 

—  cos  at  J'T  sin  at  dt  -\-  C,  sin  at  +  C,  cos  at 

ds 

-r-  =  cos  at  X  T  cos  at  dt 

+  sin  at  fT  sin  at  dt  -\-  C,  cos  at  —  C,  sin  at. 

A  complete  solution  of  this  equation  is  very  diflScult 
but  an  approximate  solution  can  be  obtained  for  any 
given  numerical  values  of  the  constants  by  placing  t 
equal  to  zero,  it,,  f,,  successively  for  the  quantities 
under  the  integral  sign,  adding  by  Simpson's  rule  and 
multiplying  by  sin  at  and  cos  at,  respectively;  the  con- 
stants C  will  be  found  to  vanish.     The  same  procedure 


ds 


the 


may   be   foUowed    in    obtaining   the   value   of   ^^, 

upward  velocity  of  the  load  when  the  axle  reaches  rf. 

The  value  of  £>,  for  ordinary-  heavj'  trucks  will  not 
vary  greatly  from  4  in.  At  speeds  of  15  miles  per  hour 
and  upward,  and  obstacles  in  the  neighborhood  of  3  in. 
high,  the  value  of  s  when  the  axle  reaches  d  will  be 

ds 
found  to  be  less  than  i  in,,  and    v.  at  the  same  instant 
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will  be  small,  so  that  the  spring  will  be  compressed  an 
amount  nearl.v  equal  to  the  height  of  the  obstacle. 

A  little  consideration  will  show  that  the  impact  is 
somewhat  less  than  the  force  required  to  compress  the 
springs,  etc.,  an  amount  equal  to  the  height  of  the 
obstacle.  The  tire  is  much  more  rigid  than  the  springs, 
and  if,  as  usual,  we  consider  everything  below  the 
springs  as  unsprung  load  we  will  find  that  the  force 
required  to  lift  the  unsprung  load  is  greatest  when  the 
tire  first  strikes  the  obstacle,  steadily  diminishing  till 
the  axle  reaches  d,  when  it  becomes  zero.  It  is  there- 
fore not  necessary  to  add  the  two  impacts  together,  as 
they  do  not  occur  at  the  same  time. 

If  the  motion  of  the  load  is  analyzed  after  the  axle 
reaches  d  its  equation  of  motion  will  be  found  to  he  the 
same  as  that  of  a  vibrating  spring,  which  would 
indicate  that  the  load  will  rise  above  its  first  position 
a  distance  somewhat  less  than  tw-ice  the  height-^af  the 
obstacle.  If  the  obstacle  is  of  sufficient  length  to  catch 
the  load  as  it  falls  the  ma.ximum  impact  will  be  caused 
by  the  load  striking  the  obstacle,  but  if  the  obstacle  is 
short  so  that  it  lands  on  the  same  level  as  ab  the 
maximum  impact  will  occur  at  that  time.  Personally. 
I  hardly  think  it  wise  to  provide  for  an  impact  as  great 
as  that  would  give. 

If  we  base  our  impact  allowance  on  the  impact 
developed  when  a  wheel  mounts  an  obstacle  3  in.  high 
the  proper  allowance  will  be  about  ^'  the  sprung  load, 
assuming  the  speed  to  be  about  15  miles  per  hour.  If 
a  4-in.  obstacle  is  assumed  the  proper  allowance  may 
reach  about  0.8  of  the  sprung  load. 

When  a  truck  w-heel  passes  off  from  an  obstacle  the 
motions  are  somewhat  complicated.  The  center  of 
gravity  of  the  vehicle  will  describe  a  paralx)la,  but,  as 
the  springs  are  rapidly  released,  a  vibratory  motion  will 
be  produced,  in  which  the  sprung  load  w-ill  vibrate  in  a 
direction  opposite  to  that  of  the  unsprung  load,  the 
amplitude  of  the  two  vibrations  being  inversely  pro- 
portional to  the  two  loads.  If  the  speed  exceeds  about 
15  miles  per  hour  the  vibration  of  the  wheels  will  be 
checked  but  little,  if  any,  by  striking  the  obstacle.  The 
effect  will  be  that  the  impact  of  the  unsprung  load 
striking  the  floor  will  be  greater  than  that  of  the  sprung 
load.  The  amount  of  this  impact  will  depend  upon  the 
compressibility  of  the  tire,  which  is  much  greater  in 
the  case  of  a  pneumatic  than  of  a  solid  tire.  Pneumatic 
tires  are  not  used  on  the  heaviest  trucks  and  solid  tires 
vary  quite  widely  in  compressibility,  but  in  the  majority 
of  cases  the  impact  will  be  less  than  that  due  to  the 
truck  striking  an  obstacle  of  equal  height,  as  discussed 
above. 

I  therefore  feel  that  the  most  logical  basis  for  com- 
puting impact  in  any  member  of  a  highway  bridge 
would  be  to  add  to  the  maximum  stress  due  to  the 
assumed  maximum  static  load  a  stress  e(iual  to  that  due 
to  a  single  load  about  two-thirds  the  sprung  load  on  any 
wheel,  applied  at  whatever  point  on  the  bridge  floor  will 
give  the  maximum  stress  in  the  given  member. 


City  Faces  Damage  Suits  After  Typhoid  Epidemic 

As  a  result  of  a  typhoid  outbreak  in  Pittsburg, 
Cal.,  ascribed  to  a  poluted  water  supply,  reference  to 
which  apepars  in  Engitieering  Newa-Record,  Dec.  30, 
1920,  p.  1288,  in  the  Letters  to  the  Editor  column,  this 
issue,  21  suits  have  been  filed  against  the  city  by  persons 
who  were  sick  during  the  outbreak.  Damage  claims 
are  reported  to  total  about  $140,000. 


Impact  Under  High-Speed  Traffic 
on  Highway  Bridges 

Addition  of  Twenty  Per  Cent  of  Four-Wheel  Load 

Found  Sufficient  to  Allow  for  Maximum 

Roughness  of  Foor 

By  W.  D.  Uhler 

Chief    Engineer.    Pennsylvania    State    Hieliwav   Department, 
Harrishurs 

IMPACT  on  highway  bridges  may  be  analyzed  by  apply- 
ing well  established  principles  of  mechanics  to  the 
actions  involved  and  the  particular  values  of  the  dis- 
turbing elements  assumed.  The  quantities  on  which 
impact  will  depend  are:  the  speed  of  the  vehicle,  the 
roughness  of  the  roadway,  and  the  amount  of  deflsction 
of  springs,  tires,  etc.,  of  the  maximum-weight  truck 
under  its  maximum  load. 

We  can  but  forecast  or  assume  the  possible  changes 
in  the  elasticit.v.  the  speed  and  the  maximum  loading 
of  trucks  that  will  be  used  a  generation  or  two  from 
now,  at  which  time  many  of  the  bridges  we  are  now 
building  will  still  be  in  good  and  serviceable  condition. 
Assumptions  as  to  the  factoids  of  impact  can  be  made 
only  with  considerable  hazard  at  this  time,  inasmuch  as 
the  truck  business  is  still  in  its  infancy,  and  inasmuch 
as  it  is  fair  to  presume  that  it  will  grow  as  rapidly  as 
the  improvements  in  our  road  system  will  permit.  The 
assumptions  are  further  hazardous  because  we  do  not 
as  yet  know  whether  the  future  economy  of  truck  trans- 
portation will  be  in  the  direction  of  higher  speeds, 
heavier  loading  or  the  increased  use  of  trailers. 

It  would  seem  that  highway  bridge  impact  is  due  to 
the  following  causes: 

1.  Increase  or  decrease  of  the  load  due  to  centrifugal 
force  when  the  bridge  floor  has  a  sag  or  camber. 

2.  The  hammer  action  cau.sed  by  a  rigid  body  strik- 
ing the  bridge. 

3.  Roughness  of  the  road  surface. 

4.  The  dynamical  effect  of  a  load  passing  over  the 
bridge  independent  of  the  curvature  or  roughness  of 
the  roadway. 

These  points  will  be  discussed  in  order. 

Camber  and  Hammer  Action  Negligible 

As  to  {\)  :  A  bridge  is  rarely  built  with  an  appre- 
ciable sag.  Camber  reduces  the  load  on  a  bridge,  but 
as  the  curve  of  camber  rarely  has  a  radius  of  less  than 
3,000  ft.,  the  centrifugal  force  due  to  which  is  only  2.7 
per  cent  at  a  speed  of  50  mi.  per  hour  and  0.4  per  cent 
at  20  mi.  per  hour,  the  effect  can  properly  be  neglected. 

As  to  (2)  :  Hammer  action  may  be  defined  as  the 
effect  of  a  load  applied  .so  rapidly  that  the  parts  ad- 
jacent to  the  point  of  application  of  the  load  receive 
its  full  effect  before  any  large  proportion  of  the  final 
stress  reaches  the  more  remote  portions  of  the  member 
under  consideration.  As  will  be  seen  later  on,  the  effect 
of  impact  increases  very  rapidly  with  the  rigidity  of 
the  striking  body  and  the  stiffness  of  the  body  struck. 

A  stress  due  to  an  applied  load  pas.ses  through  a  body 
with  a  velocity  approximately  equal  to  that  of  sound, 
which,  in  the  ca.se  of  concrete  is  at  least  8,000  ft.  per 
second.  A  truck  wheel  passing  over  an  olistncle  and 
striking  a  bridge  floor  will  hardly  exert  its  full  efTect 
on  the  floor  in  less  than  0.1  sec.  In  that  time  the  stress 
could  be  carrie<l  through  a  very  long  span.  Following 
this  reasoning  it  would  seem  thut  the  only  hammer 
action  that  cculd  damage  the  flour  of  a  bridge  would 
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be  due  to  explosives,  collisions  or  break-downs.  It  would 
seem  that  the  hammer  action  may  be  ignored  in  de- 
signing bridges. 

Effect  of  Roughness  of  Road 

As  to  (3)  :  Impact  due  to  the  roughness  of  the  road 
is  the  most  important  point  under  consideration. 

An  easy  calculation  will  show  that  it  requires  about 
J  sec.  for  a  body  to  fall  through  the  first  3  in.  A 
truck  moving  at  the  rate  of  15  mi.  per  hour  will  travel 
33  in.  in  that  time.  It  is  safe,  therefore,  to  consider 
that  a  truck  passing  over  an  obstacle  at  the  speed  men- 
tioned strikes  the  floor  with  the  velocity  due  to  the 
height  of  its  fall  from  obstacles.  This  height  multi- 
plied by  the  weight  on  the  truck  wheel  is  the  kinetic 
energy  of  the  load  at  the  instant  it  strikes  the  bridge 
floor.  The  elastic  resistance  to  the  fall  is  composed  of 
the  compression  of  the  tires,  springs,  etc.,  of  the  vehicle 
combined  with  the  deflection  of  the  bridge  due  to  the 
load.  This  resistance  is  zero  at  the  instant  of  contact 
with  the  floor,  increasing  at  a  rate  which  is  sensibly 
uniform  until  the  motion  is  arrested.  The  total  work 
of  the  load  consists  of  the  kinetic  energy  mentionecl 
above,  together  with  the  work  done  in  overcoming  this 
resistance,  this  work  being  equal  to  the  product  of  the 
load  into  the  total  deflection  of  the  bridge  and  of  the 
springs,  tires,  etc.,  of  the  vehicle.  The  total  work  of 
the  load  must  equal  the  total  work  of  resistanc 

The  height  of  fall  will  be  reduced  by  the  amount  the 
tires  and  springs  recover  between  the  time  the  wheel 
clears  the  obstacle  and  the  instant  the  tire  touches 
the  floor.  The  recovery  of  the  tires  will  be  practically 
instantaneous.  The  recovery  of  the  springs  will  be 
equal  to  the  time  required  for  a  body  to  fall  fi-eely 
through  a  height  equal  to  the  amount  of  the  compres- 
sion of  the  springs  multiplied  by  the  ratio  of  the  weight 
of  the  whole  truck  and  load  to  the  weight  of  the  portion 
of  the  truck  below  the  springs.  It  would  seem  that  if 
the  height  of  the  obstacle  is  about  3  in.  and  the  total 
compression  of  the  tires  and  springs  of  the  vehicle  under 
full  load  is  an  equal  amount,  the  actual  height  through 
which  the  vehicle  falls  before  contact  is  made  between 
the  tire  and  the  floor  will  not  exceed  i  in.,  which  makes 
the  additional  stress  due  to  impact  equal  to  1.15  times 
the  wheel  load.  If  a  truck  wheel  weighing  15,000  lb., 
moving  at  a  rate  of  15  mi.  per  hour,  strikes  an  obstacle 
3  in.  high,  the  tire  being  40  in.  in  diameter,  the  impact 
will  lift  the  vehicle  3  in.,  producing  additional  stress  on 
the  bridge  floor  of  14,000  lb.  due  to  impact. 

As  to  (4)  :  A  load  passing  over  a  bridge  has  a  dy- 
namic effect  on  the  bridge  independent  of  the  roughness 
or  curvature  of  the  roadway.  This  is  due  to  the  fact 
that  the  stress  in  any  given  member  is  increased  from 
zero  to  a  maximum  in  a  certain  limited  time.  At  the 
instant  at  which  the  stress  reaches  its  maximum  it  is 
increasing  at  a  certain  rate,  which  imparts  a  certain 
amount  of  kinetic  energy  to  the  member,  which,  of 
course,  produces  additional  stress.  In  the  case  of  short 
beam  spans  a  load  of  15,000  lb.  moving  at  15  mi.  per 
hour  will  have  an  impact  effect  of  10  per  cent  on  a 
5-ft.  span  I-beam,  decreasing  to  about  4  per  cent  on  a 
40-ft.  span.  In  truss  spans  the  stress  increase  due  to 
this  cause  is  rarely  more  than  2  per  cent  on  counters 
and  diagonals  near  the  middle  of  the  span  and  much 
less  for  other  members. 

It  would,  therefore,  appear  that  for  heavy  trucks  on 
highway  bridg&s,  Causes  1,  2  and  4  can  safely  be  ignored, 


and  that  as  to  Cause  3  an  obstacle  3  in.  high  is  sufficient 
to  provide  for.  As  the  duration  of  the  impact  does  not 
exceed  one-tenth  of  a  second,  it  is  sufficient  to  assume 
that  only  one  wheel  load  is  acting  at  a  time,  so  that 
if  bridges  are  designed  for  the  specified  load  applied 
statically  with  an  additional  impact  load  of  one  speci- 
fied wheel  load  plus  about  20  per  cent  applied  at  what- 
ever point  on  the  bridge  will  produce  a  maximum  stress 
in  the  member  under  consideration,  ample  allowance 
will  be  made  for  all  impact  stresses,  and  20  per  cent  im- 
pact on  all  wheels  will  give  a  wide  margin  of  safety. 

If  higher-geared  trucks  are  built  in  the  future,  it  will 
be  largely  because  the  roads  are  smooth  enough  to 
justify  the  increased  speed.  Excessive  speed  of  a  truck 
over  a  bridge  of  present-day  design  with  20  per  cent 
impact  factor  on  floor  which  has  become  rough  is  more 
likely  to  result  in  a  localized  floor-slab  failure  or  damage 
to  the  truck  istelf  than  in  failure  of  a  main  member. 


Service  Test  Methods  and  Record 
of  Ties  in  Track 

METHODS  for  conducting  service  tests  of  ties  in 
track  and  for  keeping  records  of  the  results  are 
included  in  the  recommendations  of  the  Committee  on 
Ties,  American  Railway  Engineering  Association,  sub- 
mitted at  the  recent  annual  convention.  A  brief  out- 
line of  present  practice,  indicating  non-uniformity  in 
methods,  observation  and  record  keeping,  appeared  in 
Engineeriyig  News-Record.  Mar.  17,  1921,  p.  461,  indi- 
cating the  findings  of  the  committee.  It  is  stated, 
however,  that  the  work  of  the  Forest  Products  Labora- 
tory is  tending  toward  more  uniform  methods  of  report- 
ing but  that  the  principal  criticism  of  the  test  section 
method  is  in  often  giving  abnormal  results,  due  to 
special  selection  of  ties  and  unusually  good  maintenance. 
Briefly,  the  committee's  recommendations  follow: 

Recotnmendations — In  locating  test  sections,  it  is  of  im- 
portance that  a  piece  of  track  be  selected  that  has  no 
switches  and  is  not  likely  to  be  disturbed  by  new  construc- 
tion or  abnormal  rail  renewals.  All  the  test  ties  shouW 
be  put  in  at  once,  or  "out  of  face,"  as  this  accelerates  the 
gathering  of  the  information  and  without  greatly  increasing 
the  expense,  the  good  ties  removed  being  used  elsewhere. 
All  the  different  kinds  of  ties  should  be  installed,  so  far  as 
possible,  under  the  same  conditions  of  curvature,  grade  and 
drainage. 

Not  less  than  100  ties  of  each  kind  should  be  installed. 
If  installed  in  multiples  of  100,  the  percentages  are  readily 
obtained.  If  too  few  ties  are  put  in,  a  few  abnormal  fail- 
ures may  make  the  test  misleading.  Each  tie  should  be 
numbered  and  if  a  reliable  record  is  kept  in  the  office  it 
scarcely  seems  necessary  to  mark  the  tie  with  the  kind  of 
wood  or  date  of  placing.  The  test  sections  should  be  marked 
by  suitable  monuments  at  each  end. 

Installation  and  records  of  the  test  sections  should  be 
under  the  supervision  of  an  experienced  technical  man, 
qualified  to  make  accurate  observations  and  keep  good  rec- 
ords, so  that  the  tests  will  be  continuous  and  not  affected 
by  changes  in  the  personnel.  Regular  inspection  should 
be  made  at  least  once  a  year.  Ties  should  not  be  removed 
from  the  test  sections,  except  in  emergencies,  without  the 
approval  of  the  official  responsible  for  the  record  and  should 
never  be  destroyed  until  inspected  by  him  or  his  represen- 
tative. 

The  essentials  of  the  record  are  covered  by  two  report 
forms:  One  giving  the  location  and  such  data  as  traffic, 
weight  of  rail,  kind  of  ballast,  kind  of  tie,  treatment,  etc.. 
and  the  other  showing  the  conditions  of  each  tie  at  each  in- 
spection. If  many  kinds  of  ties  are  under  test  in  the  test 
sections,  a  chart  showing  the  location  of  the  different  kinds 
will  be  helpful.  It  is  necessary  to  have  a  full  record  of 
the  treatment  of  each  different  lot  of  ties  under  test. 


April  7,  1921 


ENGINEERING     NEWS-RECORD 


585 


Six  Stories  Added  to  Reinforced- 
Concrete  Building 

Connections  of  Old  Four-Story  Office  Building 

to  Ten-Story  Extension  Required 

Structural  Steelwork 

By  Walter  H.  Wheeler 

Consulting    Engineer,    Minneapolis,    Minn. 

REMODELING  work  of  an  extensive  character  was 
.  required  in  the  erection  last  summer  of  the  new 
United  States  National  Bank  Building  at  Denver,  Col., 
a  ten-story  reinforced-concrete  flat-slab  structure 
erected  on  and  around  a  four-story  building  of  the 
same  general  design.  It  has  sometimes  been  felt  that 
the  remodelling  of  a  concrete  building,  and  particularly 
of  one  with  flat  slabs,  would  be  extremely  difficult  and 


SHORING  AND  TEMPORARY  BRICK  ARCH  UNDER 
COLUMN'  21 
•  'olumn  21  is  .shown  rut  off  above  the  ofroml  floor  nnrl  hangini; 
fPHc  ami  uopcr  part  of  flr.st  .itor.v  (olunin  21  is  nniovid.  Colunin.>i 
21a  and  :!lb  tirr-  in  phiii-  to  rtrelve  n<-w  ati'iO  ginler  to  .xupport 
column  21  at  second  floor  level.  Old  roof  slab  over  light  court 
«hown  removed. 

expensive.  In  this  case,  however,  the  work  was  carried 
out  expeditiou.sly  and  economically,  although  some  care- 
ful structural  steel  underpinning  was  re((uired.  It  is  of 
value,  too,  to  note  that  the  old  building  was  of  slag- 
aggregate  concrete  and  that  the  embedded  steel  showed 
no  signs  of  rusting. 

The  new  building  covers  a  ground  area  of  125  ft. 
square  and  is  ten  stories  and  basement  in  height  with 
mezzanine  in  first  story  and  a  two-story  pent  house. 
Included  in  this  structure  is  the  reinforced-concrete 
framt  of  the  old  Century  Building,  constructed  in 
1908-09  by  the  Jones  Wheeler  Cranmer  Engineering  Co. 
on  the  Turner  "mushroom"  system  flat-slab  reinforced- 
concrete,  with  standard  column  capitals  without  de- 
pressions. The  Century  Building  was  125  x  75  ft., 
four  stories  and  ba.sement  with  columns  and  column 
footings  designed  to  carry  four  additional  stories.    Thp 


building  was  used  for  retail  stores  on  the  first  floor  and 
offices  above.  In  one  of  the  stores,  under  the  wall  of 
the  east  light  court  four  cast-iron  columns  were  used. 
The  vertical  column  bars  for  these  columns  were  con- 
creted into  the  cast-iron  columns  and  bent  out  at  the 
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top  for  the  slab  reinforcing  and  the  spandrel  beam 
supporting  the  light-court  wall  was  turned  above  the 
slab  to  eliminate  the  beams  from  the  ceiling. 

In  the  new  building  the  ground  area  was  increased 
to  125  ft.  square  and  the  whole  structure  carried  up  the 
full  ten  stories.  The  old  columns  and  column  footings 
were  found  to  be  safe  for  the  extra  stories,  if  hollow 
tile  backing  was  used  for  the  outside  walls  above  the 
fourth  story  on  the  old  part  of  the  building. 

The  concrete  in  the  old  building  was  made  from  pit- 
run  gravel,  a  considerable  part  of  which  was  taken  from 
the  excavation  for  the  old  building.  To  bring  up  the 
percentage  of  coarse  aggregate  to  the  proper  proportion, 
smelter  slag  was  mixed  with  the  gravel  in  charging  the 
mixer  and  an  excellent  grade  of  concrete  secured.  The 
use  of  this  slag  was  condemned  at  the  time  by  some 
engineers,  as  they  feared  the  sulphur  might  combine 
with  the  water  used  in  mixing  the  concrete  and  form 
sulphuric  acid  which  would  attack  the  reinforcing. 
Chemical  analysis  of  this  slag  convinced  the  builders 
that  this  danger  was  remote.  The  old  steel  exposed  in 
remodelling  the  old  building  showed  no  corrosion.  The 
concrete  in  the  old  structure  was  also  found  to  be  in 
very  good  condition,  being  sound  and  hard.  The  first 
floor  slab  of  the  old  building  was  tested  very  severely 
by  the  building  department  during  construction  of  the 
old  building  with  what  is  known  as  the  load,  fire  and 
water  test,  which  it  passed  successfully. 

This  test  consisted  of  placing  pig  iron  over  a  rec- 
tangular area  at  the  center  of  one  floor  panel  equal  to 
more  than  twice  the  design  load  of  the  whole  panel.  A 
large  wood  fire  was  built  under  this  panel  with  flame 
striking  the  bottom  of  the  slab  for  20  minutes  and  a  fire 
hose  then  turned  on  the  bottom  of  the  slab.  After  the 
fire  and  before  the  load  was  removed  the  deflection 
was  ^  in. 

In  constructing  the  new  building  it  was  found  ncces- 
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sary  to  make  extensive  alterations  in  the  old  concrete 
structure  to  harmonize  with  the  plans  for  the  new 
building.  The  old  concrete  roof  of  the  interior  light 
court  which  is  about  45  ft.  square,  was  all  removed  and 
steel  trusses  placed  spanning  the  light  court  to  form  a 
large  central  skylight  over  the  banking  room,  about  30  ft. 
square.  The  roof  of  the  sky- 
light was  raised  to  the  level  of 
the  third  floor,  and  the  space 
around  the  skylight  roofed  over 
with  a  new  concrete  slab  on  a 
level  with  the  second  story 
window  sills.  One  of  the  main 
columns  (column  21  as  shown 
in  the  plan)  in  the  first  story 
of  the  old  building  support- 
ing the  walls  of  this  interior 
light  court  interfered  with  the 
plan  of  the  banking  room  and 
it    was    decided    to    cut    this 

column  out  In  the  first  story  and  support  it  at  the 
second  floor  level  on  a  plate  girder  which  would  carry 
the  nine  slabs  and  the  light  court  walls  above  the  second 
floor.  To  support  the  plate  girder,  two  new  concrete 
columns  of  special  design  were  bujlt  in  the  basement 
and  first  story  to  conform  with  the  columns  at  the 
opposite  side  of  the  court.  The  plan  was  to  set  the  steel 
girder  before  any  additional  stories  were  placed  on  the 
old  structure.  If  this  had  been  done  the  old  column 
could  have  been  carried  by  supports  placed  under  the  old 
spandrel  beams  at  the  third  floor  level  shored  up  from 


the  basement.  Delivery  of  the  girder  was  delayed,  so 
that  in  order  not  to  hold  back  the  construction  of  the 
building,  arrangements  had  to  be  made  for  cutting  off 
the  old  column  and  placing  the  girder  under  it  after 
the  floors  above  had  all  been  poured  and  the  forms  for 
the  roof  and  reinforcing  for  the  roof  in  place.  The  load 
on  the  old  column,  including  its  own  dead  weight,  which 
had  to  be  supported  v.hile  cutting  off  the  old  column 
and  placing  the  girder,  was  about  130  tons. 

The  method  used  to  support  the  old  column  and  place 
the  girder  is  shown  in  the  views.  Wood  shoring  was 
placed  under  the  slabs  around  the  old  column  from  the 
basement  floor  to  the  fifth  floor.  Above  the  fifth  floor 
the  forms  were  left  in  place  and  reinforced  with  some 
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additional  shores.  A  temporary  brick  arch  was  built 
on  top  of  the  old  second-floor  spandrel  up  to  the  bottom 
of  the  third-floor  slab  to  support  the  weight  of  the 
column  itself  and  that  part  of  the  floor  and  wall  loads 
which  was  not  taken  by  the  shoring.  In  cutting  off  the 
old  column  a  hacksaw  was  used  to  cut  out  one  of  the 
vertical  column  bars  and  after  the  column  was  cut 
through  and  swinging  free  this  section  of  thp  old  bar 
was  set  back  on  the  stub  from  which  it  was  cat  and  it 
was  found  that  the  space  between  the  upper  end  of  this 
bar  and  the  stub  above  was  just  equal  to  tbs  width  of 
the  cuts  made  by  the  hacksaw,  which  indicated  no  set- 
tlement whatever  in  the  old  column.  Much  credit  is 
due  the  contractors  for  the  care  with  which  they  per- 
formed this  delicate  task. 

The  columns  and  footings  of  the  old  building  along 
the  line  of  connection  with  the  new  part  of  the  struc- 
ture were  originally  designed  with  a  view  to  possible 
future  extension  of  the  building.  The  slabs  along  this 
line  were  built  without  spandrel  beams,  the  floor  load 
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and  tile  enclosing  walls  being  carried  solely  by  the  slabs. 
No  settlement  was  found  in  these  slabs  when  the  tile 
walls  were  removed,  which  would  indicate  that  where 
this  system  of  construction  is  used,  the  spandrel  beams 
may  be  designed  to  carry  a  much  smaller  proportion  of 
the  floor  and  wall  loads  than  has  been  the  custom,  or 
is  permitted  by  building  ordinances.  To  connect  the 
new  slabs  to  the  old  and  support  the  joints  shallow 
concrete  beams  were  cast  along  the  edge  of  the  new 
slabs,  and  projecting  half  their  width  under  the  edge 


CON'XECTION  OF  NEW  SECOND  FLOOR  SLAB  TO  OLD 
Show.«i  al.Bo  fonn«Ttion  of  new  .Rpcond  floor  light  rourt  .«»pandrpl 
beam  to  old  «-rihjmn.  where  old  rolumn  eapital  furnlslK'S  support 
for  tlil.i  biiini.  -Myo  uteel  chnnnel  in  plare  for  .support  of  new 
floor  beam  .liont;  idjre  of  old  xlnb  where  new  Ihirrl  floor  slab 
Join."  old 

of  the  old  slabs.  These  concrete  beams  were  in  turn 
supported  by  steel  brackets  carried  on  light  steel  chan- 
nel.M  strapped  to  the  old  concrete  columns  with  steel 
bands,  as  shown  in  one  of  the  views.  It  was  not  per- 
missible to  place  new  columns  against  the  old  columns 
or  to  increase  the  size  of  the  old  columns,  as  these  are 
encased  in  marble  of  such  a  size  that  no  margin  was 
left  to  work  in.  .Steel  channels  were  selected  of  such  a 
width  that  the  flanges  would  fit  around  the  face  of  the 
octagon  columns  by  cutting  a  shallow  groove  in  the  old 
concrete  column  and  allow  the  inner  face  of  the  channels 
to  fit  snug  against  the  concrete  face  of  the  columns. 

Where  the  spandrel  beams  of  the  inner  light  court 
connect  with  the  old  concrete  columns,  there  was  a  full 
concrete  capital  on  the  old  columns  at  the  second  floor. 


and  above  the  second  floor  there  were  no  capitals.  The 
spandrel  beams  in  the  light  court  all  turn  above  the 
floor  slabs.  To  connect  the  new  spandrels  to  the  old 
columns  heavy  steel  straps  were  placed  around  the  old 
columns  at  the  proper  elevation  to  receive  the  hooked 
ends  of  the  bent-up  beam  bars  and  pockets  dug  in  the 
face  of  the  old  columns  to  receive  these  bars.  To  sup- 
port the  ends  of  the  spandrel  beams  at  the  third,  fourth 
and  fifth  floors,  steel  stirrups  were  concreted  into  the 
ends  of  the  beams  and  these  floors  hung  from  the  sixth- 
floor  spandrels.  These  stirrups  were  buried  in  the  walls 
of  the  light  court  to  protect  them  against  fire  and  cor- 
rosion. 

To  accommodate  the  stairway  to  the  safe  deposit 
vaults  in  the  basement  and  also  the  main  stairway  from 
first  to  second  floors  it  was  necessary  to  remove  one 
entire  panel  of  the  first  floor  slab  and  reconstruct  it  at 
two  new  levels.  To  support  the  edges  of  this  new  open- 
ing new  concrete  beams  were  cast  under  the  old  slab, 
some  of  these  beams  being  supported  on  the  old  columns 
and  others  supported  by  and  connected  to  old  concrete 
beams  in  the  first  floor.  The  problem  was  complicated 
by  the  boiler  breeching  which  was  under  this  new  slab 
and  prevented  the  use  of  stub  columns  or  walls  for 
supporting  this  new  slab.  It  was  also  necessary  to 
move  the  stack  and  fill  the  old  openings  in  the  second, 
third,  fourth  and  fifth-floor  slabs  and  cut  new  openings 
in  these  slabs  and  place  new  concrete  beams  under  the 
old  slabs.  At  the  second  floor  it  was  also  necessary  to 
provide  a  new  opening  for  the  main  stairway.  Above 
the  second  floor  the  stair  is  in  the  new  part  of  the  build- 
ing. It  was  also  necessary  to  fill  quite  a  number  of  old 
openings  in  the  first-floor  slab,  must  of  which  had  no 
beam  framing  around  them.  Wherever  new  beams  were 
to  be  cast  under  old  slabs,  holes  were  cut  through  the 
old  slabs  at  intervals  and  the  concrete  in  the  new  beams 
poured  through  these  openings. 

To  insure  the  required  strength  in  the  old  cast-iron 
colunms  in  the  first  story  of  the  old  building,  they  were 
encased  in  concrete  and  hooped  with  expanded  metal 
mesh  well  lapped  and  tied.  As  these  columns  had  been 
filled  with  concrete  in  constructing  the  old  building  the 
result  of  this  operation  was  to  produce  hooped  rein- 
forced-concrete  columns  with  cast-iron  cores. 

To  support  the  new  mezzanine  floor  in  the  first  story 
'if  the  old  building,  the  diameter  of  the  old  columns 
was  increased  4  in.  from  the  first  floor  up  to  the  mez- 
zanine, and  this  casing  of  concrete  was  reinforced  with 
ties  and  vertical  bars.  This  method  was  permissible 
at  this  point  as  there  was  no  marble  casing  to  go  on 
these  columns,  and  the  enlarged  diameter  is  not  an 
important  consideration.  Several  of  the  old  columns 
in  the  basement  story  under  the  mezzanine  floor  were 
also  strengthened  by  a  similar  casing  of  concrete  rein- 
forced in  a  similar  manner. 

The  general  contractors  on  the  work  were  the  S.  C. 
Lambie  Co.  of  Denver.  The  architects  for  the  building 
were  W.  E.  &  A.  A.  Fisher,  of  Denver,  .•ind  the  archi- 
tects for  the  bank  interior  and  vault-  were  Weary  & 
Alford  Co.  of  Chicago.  The  writer  was  consulting 
engineer  on  the  reinforced-conrrete  and  structural 
.steelwork.  The  new  part  of  the  luilding  is  all  Turner 
"Spiral  Mushroom"  system  flat-^^lab  (onstruction  with 
standard  column  capitals  and  no  depressions.  The  spans 
range  from  14  to  26  ft.  The  first  floor  is  designed  for 
12.5  lb.  live-load  and  the  flooiv^  above  for  70  lb.  live-load 
per  sq.ft. 
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The  Prediction  of  Probable  Rainfall  Intensities 

A  Study  Based  on  Records  at  Central  Park,  New  York  City,   for  the  Fifty-one  Years,   1869  to  1920- 
Proposed  Curves  for  5, 10,  15,  25  and  50  Years  and  a  Proposed  Maximum  Curve 

By  Kenneth  Allen 

Sanitary  Engineer,  Board  of  Estimate  and  Apportionment,  New  York  City 


IN  a  paper  presented  to  the  American  Society  of  Civil 
Engineers  in  1915  Allen  Hazen  outlines  the  develop- 
ment and  use  of  "probability  paper"  for  forecasting  the 
probable  storage  requirements  of  reservoirs.  Applying 
this  paper  to  the  solution  of  rainfall  problems  the  scales 
of  ordinates  and  abscissas  are  so  related  that  if  x  repre- 
sents the  percentage  of  years  and  y  the  intensities  of 
rainfall  the  resulting  curve  for  a  downpour  of  a  given 
duration  is  reduced  to  a  straight  line.     Therefore  if 
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Standard    Deviations 

FIG.   1.     RELATION      BETWEEN      STANDARD      DEVIATIONS 

CORRESPONDING  TO  DIFFERENT  RAINFALL  INTENSITIES 

AND  FREQUENCY  OF  OCCURENCE  AS   EXPRESSED  IN 

PERCENT.A.GES    OF    YEARS 

two  points  of  the  line  are  determined  by  observations 
extending  over  a  comparatively  short  series  of  years 
the  curve  may  be  extended  so  as  to  serve  for  a  much 
longer  period.  In  fact,  the  period  of  forecast  may  be 
extended  practically  to  infinity. 

This  "probability  paper"  is  only  applicable  when  there 


is  an  equal  probability  that  an  occurrence  will  have  a 
value  greater  or  less  than  the  mean. 

In  throwing  dice,  in  the  distribution  of  raindrops  on 
a  small  surface  or  in  the  deviation  of  the  caliber  of  a 
gun  from  a  true  circle  at  different  points  of  the  cir- 
cumference, the  distribution  of  error  above  or  below  the 
mean  will  produce  a  symmetrical  curve;  but  in  rainfall 
intensities,  wind  velocities,  expectancy  of  life,  etc.,  there 
is  a  fixed  limit  to  the  departure  of  the  minimum  from 
the  mean,  while  the  departure  of  the  maximum  may 
greatly  exceed  this.  Such  distributions  graphically 
expressed  will  therefore  result  in  an  unsymmetrical 
curve. 

W.  P.  Elderton,  in  his  treatise  on  "Frequency  Curves 
and  Correlation,"  classifies  six  typical  curves  of  this 
kind,  for  which  he  deduces  general  formulas,  and,  follow- 
ing out  his  general  method  and  those  outlined  by  Harold 
G.  McGee  in  an  article  on  "A  Diagram  Adaptation  of 
the  Rational  Method  of  Storm-Water  Drain  Design" 
{Engineering  News-Record,  Nov.  13-20,  1919,  p.  868), 
the  writer's  assistant,  W.  T.  Carpenter,  has  suggested 
and  developed  the  series  of  curves  of  probable  rainfall 
intensities  shown  herewith  in  Fig.  3.  The  method  of 
developing  these  curves,  being  somewhat  elaborate,  is 
described  hereafter  in  detail. 

An  unusually  favorable  series  of  intensity  observa- 
tions is  available  from  the  records  of  the  self-registering 
gage  established  in  Central  Park  in  1869  by  Dr.  Daniel 
Draper.  This  furnishes  a  nearly  continuous  record 
covering  51  years,  from  which  the  intensities  for  dura- 
tions of  from  5  to  120  minutes  have  been  tabulated. 
From  these  records  Table  I  has  been  prepared,  giving 
the  number  and  percentage  of  years  in  which  a  given 
rate  of  precipitation  has  not  been  exceeded.  For 
instance,  a  rate  of  3  in.  per  hour  lasting  30  minutes 
was  not  exceeded  in  45  years  or  92  per  cent  of  the  49 
years  in  which  30-minute  observations  were  noted. 

With  this  table  as  a  basis  the  several  steps  in  the 
development  of  the  intensity  curves  shown  on  Fig.  3 
are  as  follows: 

In  order  to  simplify  the  matter  we  will  first  confine 
our  attention  to  the  15-minute  curve  or  to  downpours  of 
15  minutes'  duration.    From  the  original  tabulation  (not 


TABLE  I.    NUMBER  AND 


PERCENTAGE  OF  YEARS  IN  WHICH  CERTAIN  MAXIMUM  RAINFALL  INTENSITIES  WERE  NOT  EXCEEDED 
^ Duration  in  Minute's  ■ — ■ 


1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
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Per  Cent  of  Years 
FIG.  2.  PROBABLE  PERCENTAGES  OF  YEARS  IN  WHICH 
A  GIVEN  INTENSITY  OF  RAINFALL,  CONTINUING  FOR  A 
GIVEN  NUMBER   OF  MINUTES,   WILL   NOT    BE  EXCEEDED 

reproduced)  it  is  seen  that  there  were  four  years  in 
which  the  rnaximum  intensity  varied  from  1.51  to  2  in. 
per  hour,  the  average  being  1.98  in.  Similarly,  the 
average  for  11  years  having  maximum  intensities  of 
from  2.01  to  2.5  in.  per  hour  was  2.23  in.  The  sum  of 
all  these  averages  for  the  49  years  of  observation  was 
152.68  in.,  giving  an  annual  mean  of  3.11  inches. 

The  "standard  deviation" — hereafter  referred  to  as 
SD — is  then  determined  by  finding  the  deviation  from 
the  above  mean  for  each  series  of  intensities,  squaring, 
multiplying  by  the  number  of  occurrences — hereafter 
designated  as  "frequencies" — adding  the  products, 
dividing  by  the  number  of  years  and  extracting  the 
square  root. 

Let    m  =  the  mean  intensity  in  those  years  in  which  a 
given    range   of   maximum   intensities   was 
observed. 
M  =  the  mean   intensity   for  a   given    duration, 

determined  as  described  above. 
D  =  the    deviation    from    M    for    the    average 

obtained  for  a  given  intensity. 
F  =  the  frequency. 
N  =  the  number  of  years  in  the  series. 
Then 

D  =  M  —  m 


SD 


-4 


F,D,'  +  FJ),'  +FJ),'  + 


+  FyDs' 
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Thus,  for  15-minute  storms: 
D  =  3.11  —  1.98=  1.13 
D  =  3.11  —  2.23  =  0.88,  etc. 

and 


SD 


_  IcOy 


X  4)  +  (0.88»  X  11)  +  .    .  etc.  =  63.98 


49 


=  1.144 

The  next  .step  is  to  prepare  a  table  of  frequencies  in 
tcrm.s  of  SD.  Starting  with  the  assumption  that  for 
M  the  value  of  D  is  0,  the  intensities  for  each  quarter 
of  an  SD  above  and  below  M  are  determined  with  their 
corr^.sponding  frequencies.  This  is  illustrated  in 
Table  II. 

To  harmonize  the  resulting  frequency  curves  for 
downpours  of  different  durations,  as  well  as  to  utilize 
an  large  a  number  of  observations  as  possible,  the 
average  of  all  percentages  corre.sponding  to  each 
assumed  range  of  SZ)  is  obtained  fTable  III)  and  plotted 
as  a  dot  on  Fig.  1 ;  and  using  these  dots  as  a  gi  ide  a 
curve  i.s  drawn  in  and  so  adju.sted  that  the  sum  of  the 
percents  corresponding  to  j  SD's  will  equal  100. 


This  curve,  unlike  the  normal  "curve  of  error,"  is 
seen  to  be  unsymmetrical,  the  SD's  of  appreciable 
magnitude  extending  from  2  below  to  5  above  the  mean, 
with  the  "mode,"  or  point  of  maximum  frequency, 
corresponding  to  a  SD  of  about  — 0.4.  This  lack  of 
symmetiy  is  characteristic  of  other  natural  phenomena, 
as  already  mentioned,  probability  curves  for  which  can 
be  worked  out  in  a  similar  manner. 

Assuming  that  this  curve  is  tangent  to,  or  cuts,  the 
axis  of  X  at  — 2.0  and  at  4-5-0  —  which  for  all  intents 
and  purposes  is  correct — the  ordinates  cutting  off  1  per 
cent,  2  per  cent,  etc.,  of  the  area  comprised  between  the 
axis  of  X  and  the  curve  to  the  left  are  located,  and  these 
ordinates,  transferred  with  the  axes  of  .r  and  y  to  a 
clean  sheet,  furnish  a  "probability  sheet"  upon  which 
we  may  then  construct  a  series  of  curves  indicating  the 
percentage  of  years  in  which  a  given  rainfall  intensity 
will  not  be  exceeded.     (Fig.  2.) 

Table  IV  gives  the  abscissas  for  the  ordinates  of  the 


probability  sheet  corresponding  to  different  percentages. 
The  result  of  this  spacing  of  ordinates  is  that  if,  for 
storms  of  a  given  duration,  the  rates  are  plotted  on  the 
ordinates  corresponding  to  the  frequency  the  line  con- 
necting these  points  will  theoretically  be  straight. 
Therefore  if  but  two  points  are  determined  by  observa- 
tions the  line  can  be  extended  so  as  to  cover  an  infinite 
series. 

In  practice  the  actual  frequency  of  each  intensity  is 
plotted.  For  example,  for  15-min.  storms  with  rates  of 
from  1.51  to  2.0  in.  per  hour,  there  occurred  one  of 
1.92  in.  and  3  of  2  in.  in  49  years.    Therefore: 


Plot  intensity  I  92  on  ordinate  rcprr 
Plot  intensity  3.00  on  ordinate  rrpre 
Plot  inteniMty  3.00 


I  49=  2  0^,  o(  vMrn 

uiuiiiui-e  n'pK'r^'iinuK  2  49  =  4  OH'^f  01  yrarp 

not  intennity  i.WJ  on  ordinate  representing  3  49i-  6.  l2',"o  of  years 

Plot  intensity  3.00  on  ordinat«  reprcv^ntiiiR  4  49=«  8. 16*7  of  year* 


Continue  this  process  with  the  11  .storms  of  from  2.01 
to  2.50  in.  per  hour;  15  storms  of  from  2.51  to  3  in. 


TABLE  ni      ILIXSTnATINC    METHOD   OF  COMPfTING  A\'EIUOE 
FREQtENCIES  COnHESPONDI.NG  TO  STANDAUD  DEVIATIONS 

SD  -  — l75to— ISO     ...    Oto— 0  25,  ete 

Per  Cent  Per  Cent 

0  10  2 

2  10  0 

n  14  3 

n  fc  n 

0  IK  4 

2  2  8  7 

0  13  0 

0  4  3 


S-min  KUtTw 
lO-min  Rtorni" 
I  S-min  wtormw 
».min  ttmm' 
30-min.  trtorm* 
40-min.  Morm* 
50-min.  ptorm«. 
60-min.  storm* . 


Averic*' 
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TABLE  II.     DISTRIBUTION  OF 

ANNUAL  M.UCIMUM  IXTENSITIES 

FOR  FIFTEEN 

MIXUTES  IX  TERMS  OF  STAXDARD  DEVIATION 

Standard 

Intensity 

Frequency, 

Per  Cent 

Dev-iation 

In.  per  H 

Years 

of  Years 

—  1    25 

1   69 

—  1    00 

1   97 

1 

2 

0 

—0  75 

2  26 

8 

16 

—0  50 

2  54 

7 

14 

—0  25 

2  83 

8 

16 

0  00 

3  11 

7 

14 

4-0  25 

3  40 

7 

14 

+  0  50 

3  68 

2 

4 

1 

0  75 

3  97 

0 

0 

0 

1   00 

4  25 

2 

4 

1 

1   25 

4  54 

1 

2 

0 

1   50 

4  82 

4 

8 

2 

1   75 

5  11 

0 

0 

0 

2.00 

5  40 

0 

0 

0 

2.25 

5  68 

0 

0 

0 

2  50 

5  97 

0 

0 

0 

2  75 

6  25 

0 

0 

0 

3  :o 

6  54 

1 

2 

0 

3  25 

6  82 

0 

0 

0 

3  50 

7   11 

0 

0 

0 

3  75 

7  40 

0 

0 

0 

4  00 

7  68 

0 

0 

0 

4  25 

7  97 

0 

0 

0 

4  50 

8  25 

1 

2 

0 

Total 

49 

100.0 

'.'^a 
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results  in  a  line  approximately  straight.  And  this 
represents,  to  the  nearest  practicable  degree,  the 
probable  frequency  of  15-min.  downpours   (Fig.  2). 
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FIG.   3.      MAXIMUM      RAINFALL      INTENSITIES,      CENTRAL 
PARK   RAIN  GAGE,   NEW  YORK  CITY,   1869   TO   1920 
Loci  platted  from  diagram,  sliowing  percentage  of  years  in  which 
1  given  intensity  "will  not  be   exceeded. 

From  Fig.  2  the  intensity  curves  shown  on  Fig.  .3 
are  plotted  for  convenient  use.  For  the  .5-year  curve, 
for  storms  not  exceeded  in  80  per  cent  of  the  years,  the 
intensities  corresponding  to  durations  are  taken  from 
the  ordinate  marked  80 ;  for  the  25-year  curve,  or  that 
for  storms  not  exceeded  but  four  times  in  a  century, 
the  intensities  are  taken  from  the  96  ordinate,  and 
for  storms  which  we  may  presume  will  never  be 
exceeded  the  intensities  are  taken  from  the  100 
ordinate,  etc. 

TABLE  IV.    ABSCISSAS  FOR  VARIOUS  FREQUENCIES 

Frequency 0  05  0   1  0  5  I  5  10 

Absci3.=a 0.298       0  386       0.670       0  610        I    178        1385 

Frequency 20  40  60  70  80  90 

Abscissa L665       2.135       2.613       2  863       3  315       4.110 

Frequency 94  96  98  99         99  6         99  9 

.Abscissa 4.740       5.240       6105       6.950       7  910       9.020         100 

These  curves  are  in  the  usual  form  for  convenient 
use.  Their  derivation  is  laborious  and  not  readily 
grasped,  but  the  actual  work  is  not  difficult,  and  having 
been  once  done  need  not  be  repeated. 

The  advantage  claimed  by  the  adoption  of  this  method 
is  that  it  is  believed  to  furnish  the  nearest  practicable 
approach  to  the  true  probability,  and  the  ability  to 
secure  this  with  reasonable  reliability  without  recourse 
fo  a  very  extended  series  of  observations. 


Practical  Results  in  Piloting  Ships  by 
Electrified  Channel  Cables 

PILOTING  OF  VESSELS  through  harbor  channels 
in  foggy  weather  by  means  of  cables  energized  by 
audio  frequency  current  has  proven  a  success  from  the 
standpoint  of  navigation  in  practical  tests  and  demon- 
strations of  piloting  ships  by  this  means  through  the 
Ambrose  Channel  into  New  York  Harbor  according  to 
a  paper  by  A.  Crossley,  expert  radio  aid,  Navy  Depart- 
ment, Washington,  D.  C,  before  the  Institute  of  Radio 
Engineers.  The  ships  were  equipped  with  special  double 
coil  receiving  devices,  each  connected  with  collector 
coils  rigged  out  from  the  opposite  side  of  the  vessel. 
The  tests  demonstrated  that  in  single  channel  operation 
a  single  cable  could  guide  ships  entering  and  leaving  a 
harbor  on  the  proper  side  of  the  channel. 

The  New  York  Harbor  cable  was  laid  July,  1920,  ex- 
tending from  Fort  Lafayette  to  the  Ambrose  lightship, 
a  distance  of  16  miles,  the  work  being  accomplished  in 
6  hr.,  after  three  days  had  been  spent  in  underrunning 
existing  cables.  The  cable  was  charged  by  a  1  kw.  Navy 
standard  500-cycle,  120-volt  generator  obtaining  a  cur- 
rent flow  of  3.5  amp.  with  pressure  stepped  up  to  400 
volts  by  a  transformer.  The  destroyer  "Semmes"  was 
selected  for  a  public  demonstration,  equipped  vdth 
double  coil  audible  receiving  device,  registering  different 
degrees  of  intensity  on  either  starboard  or  port  side 
according  to  the  ship's  relative  position  to  the  cable.  In 
October,  1920,  demonstrations  were  conducted  for  navi- 
gational interests.  In  one  test,  with  the  pilot  house 
ports  closed  with  canvas,  Captain  Battle,  of  the  Cunard 
liner  "Virgilia,"  after  brief  instruction,  piloted  the 
"Semmes"  on  the  correct  side  of  the  channel  at  a  dis- 
tance of  50  yd.  from  the  cable  by  obtaining  a  certain 
signal  strength  from  the  port  coil. 

In  extension  of  the  system  it  is  proposed  to  pick  up 
a  cable  further  out  at  sea,  aided  by  wireless  direction 
signals,  and  follow  it  to  the  light  vessel  from  which 
point,  by  means  of  stop-watch  and  speed  charts,  warn- 
ing of  approach  to  turns  in  the  channel  may  be  given 
to  aid  in  following  the  cable.  Many  improvements  are 
to  be  made  in  the  design  of  electrical  equipment  and 
there  is  a  demand  for  some  kind  of  a  visual  device  to 
indicate  directly  the  location  of  the  cable,  development 
of  which  is  now  being  undertaken  by  the  New  York 
Navy  Yard.  It  is  understood,  upon  completion  of  the 
New  York  experiments,  that  the  Bureau  of  Lighthouses, 
Department  of  Commerce,  will  take  over  the  work  of 
installing  and  maintaining  cables  in  the  important  har- 
bors of  the  country.  Arrangements  are  also  being  made 
by  the  International  Communication  Conference  to  in- 
ternationalize the  use  of  audio  frequency  cables  as  an 
aid  to  navigation. 

While  the  total  cost  of  the  New  York  Harbor  installa- 
tion will  not  exceed  $50,000,  the  hourly  maintenance  and 
operation  cost  per  vessel  held  outside  of  harbors  during 
inclement  weather  is  so  great  that  the  installation  would 
pay  for  itself  very  quickly. 

Three  wireless  fog  signals  will  immediately  be  in- 
stalled at  the  entrance  of  New  York  Harbor  through  the 
Lighthouse  Service  according  to  the  announcement  of 
Secretary  of  Commerce  Hoover.  Each  of  the  stations  is 
equipped  with  an  automatic  radio  set  sending  out 
signals  continuously  during  fog  or  thick  w-eather.  They 
may  be  picked  up  on  shipboard  by  means  of  the  new 
radio  compass  developed  by  the  Bureau  of  Standards 
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The  compass  indicates  the  direction  from  which  the 
radio  signals  are  sent  out,  and  by  taking  observations 
on  the  different  stations  the  captain  of  a  vessel  may 
determine  his  exact  position  without  being  obliged  to 
rely  on  the  former  unsatisfactory  method  of  locating 
the  position  of  his  ship  by  the  sound  and  apparent  direc- 
tion of  whistles  and  fog  horns. 

It  is  understood  that  radio  signals  will  operate  to  aid 
ships  in  picking  up  the  cable.  The  signals  have  been  de- 
veloped as  the  result  of  co-operative  experiments  by  the 
Bureau  of  Standards  and  the  Lighthouse  Service,  and 
more  especially  through  the  research  work  of  the  Bureau 
of  Standards  in  improving  the  radio  compass.  Bearings 
from  the  compass  can  be  determined  without  depending 
upon  expert  radio  operators.  The  sending  apparatus 
can  be  operated  by  regular  light  keepers  without  skilled 
personnel.  The  signals  have  been  installed  on  Ambrose 
Channel  and  Fire  Island  lightships  and  at  Sea  Girt 
lighthouse,  and  will  operate  on  a  wave  length  of  1,000 
m.,  the  international  standard  for  such  signals.  The 
Lighthouse  Service  plans  to  establish  other  stations  near 
the  entrances  to  the  principal  ports  and  at  other  im- 
portant points  on  the  Atlantic  and  Pacific  coasts  as 
rapidly  as  necessary  funds  are  provided. 


Tests  Show  Thin  Solid  Partition  Best 
Sound  Insulator 

IN  A  SERIES  of  tests  recently  made  by  Prof.  F.  R. 
Watson,  of  the  University  of  Illinois,  in  a  specially 
fitted  room  so  as  to  obtain  comparable  results,  it  was 
shown  that  greater  sound  insulation  resides  in  a  solid 
plaster  wall  than  in  one  of  so-called  hollow  block  units 
of  the  same  material  and  that  a  t'.an  plaster  wall  on  a 
metal  lath  base  has  the  best  insulating  qualities  of  any 
of  the  types  tested.  The  partitions  tested  were  set  up 
successively  in  a  wall  between  two  test  rooms  and  the 
surrounding  conditions  maintained  as  constant  as  pos- 
sible so  that  the  only  changing  factors  were  the  parti- 
tions themselves.  An  organ  pipe  under  constant  air 
pressure  was  placed  on  one  side  of  the  partition  and  the 
sound  directed  to  the  partition.  The  sound  passing 
through  was  measured  on  the  other  side  with  a  Ray- 
leigh  "resonator,"  an  extremely  delicate  sound  measur- 
ing instrument. 

Tests  were  made  on  metal  lath  with  plaster  coating  on 
one  side  only,  on  partitions  having  cracks  in  the  walls 
and  threshold  clearances  at  the  base  of  the  doors,  on 
2-in.  metal  lath  and  plaster  partition  and  2-in.  plaster 
board  partition,  and  on  3-in.  plaster  block  partition  plas- 
tered on  both  sides,  and  3-in.  plaster  block  partition 
plastered  on  both  sides  with  the  air  holes  in  the  plaster 
block  filled  with  plaster. 

It  was  shown  definitely  that  sound  transmission  in- 
creased with  the  size  of  the  cracks  in  the  partition  of 
whatever  sort  and  that  the  transmission  under  thresh- 
olds and  around  doors  was  quite  large.  The  relative  in- 
tensities of  transmitted  .sound  as  measured  by  the  dif- 
ferent tests  are  expressed  numerically  as  follows : 

Relative 
Intensities 
2  in.  Bolid  metal  lath  and  plaster  partition. .  .  0.93 

2  in.  plaster  board  and  piaster  partition 2.35 

3  in.  plaster  block  partition  plastered  on  both 

sides  with  plaster  filled  in  holes 1.16 

3  in.  plaster  block  partition  plastered  on  both 

sides  with  open  air  holes -  .   3.85 

Prof.  Watson  states  as  a  conclusion  of  the  experi- 


ments that  the  transmission  of  sound  through  partitions 
is  a  complex  phenomenon  and  that  it  is  not  a  simple 
matter  to  judge  the  relative  merits  of  partitions  unless 
all  the  conditions  are  considered.  Two  partitions 
should  not  be  compared  in  efficiency  on  the  basis  of 
quality  unless  the  other  qualities  are  the  same.  Thus 
a  partition  to  which  a  coat  of  plaster  is  added  will 
transmit  less  sound  not  only  because  of  the  increased 
weight,  but  also  because  it  becomes  more  rigid.  All  the 
partitions  in  this  test  because  of  their  weight  stop  a 
large  part  of  the  incident  sound,  though  vibration  of  the 
walls  played  some  part  in  the  transmission,  as  shown 
markedly  by  the  comparatively  thin  A-in.  partition.  The 
thicker  partitions  because  of  their  greater  rigidity' 
would  have  smaller  amplitudes  of  vibration. 

The  superiority  of  the  metal  lath  and  plaster  parti- 
tion, according  to  the  report,  is  doubtless  due  to  several 
qualities.  The  metal  lath  core  because  of  its  open  mesh 
not  only  allows  the  construction  of  a  homogeneous  plas- 
ter medium  that  is  continuous  from  one  face  through 
the  metal  lath  to  the  opposite  face,  but  it  also  reinforces 
the  partition.  It  has  therefore  a  desirable  quality  of 
inertia  with  increased  rigidity.  The  superiority  of  the 
plaster  block  partition  with  the  plaster  filled  air  holes 
over  a  similar  partition  with  open  air  spaces  would  ap- 
pear to  be  due  to  increased  weight  or  inertia.  Both  of 
these  partitions  appear  at  a  disadvantage  because  of  the 
lack  of  homogeneous  structure.  Buttering  the  joints 
with  plaster,  particularly  at  the  ends  of  the  blocks,  may 
not  always  insure  continuity  of  plaster  and  thus  leave 
possible  cracks  or  channels  through  which  sound  may 
pass.  This  would  also  tend  to  weaken  the  partition 
compared  with  one  in  which  the  joints  were  completely 
filled.  

Railroad  Reconstruction  in  France 

RECONSTRUCTION  of  the  French  railroads  since 
>  the  Armistice,  according  to  a  statement  of  the 
French  Commission  in  the  United  States,  progressed 
with  such  rapidity  that  the  entire  2,404  km.  of  double- 
track  line  totally  destroyed  during  the  war  have  been 
completely  rebuilt.  Of  the  2,785  km.  of  single-track 
line  destroyed,  1,810  have  been  entirely  reconstruced 
and  opened  to  trafl[ic,  and  work  on  the  remainder  is  now 
being  carried  out.  Some  idea  of  the  extent  and  dif- 
ficulty of  the  work  involved  may  be  gained  from  the 
following  two  pages  of  photographs  depicting  typical 
reconstruction  of  bridges  and  destroyed  lines. 

The  work  of  electrifying  certain  French  roads,  which 
started  in  1920,  has  made  considerable  progress.  The 
Midi  Company  has  150  km.  of  double-track  electric 
line  in  operation  and  the  work  of  electrifying  a  fur- 
ther 3,000  km.  of  track  belonging  to  this  road  is  under 
way.  The  reconstruction  of  two  hydro-electric  plants, 
which  will  furnish  150,000  hp.  each  to  this  road,  is 
nearly  complete.  The  road  has  placed  orders  for  50 
new  electric  locomotives  of  the  type  used  by  the  Chicago, 
Milwaukee  and  St.  Paul  Ry.  Two  other  French  rail- 
roads have  undertaken  the  elctrification  of  sections  of 
their  line,  the  Orleans,  which  is  electrifying  3,000 
km.,  and  the  Paris-Lyon-Mediterranee,  which  also  is 
electrifying  3,000  km.  of  road.  The  electric  power  for 
the  Orleans  road  will  be  furnished  by  the  water  falls 
of  the  Upper-Dordogne,  and  for  the  Paris-Lyon-Medi- 
terrande  by  the  falls  of  the  French  Alps.  The  cost 
of  electrifying  these  roads  will  be  in  the  neighbor- 
hood of  5.000.000,0000  fr. 
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After  Two  Years  of  Fesice—How  France  Has  Repaired 


Pabis-Chableville.    Four-Arch,  197-Ft.  Bridge  Over  Meuse  at  Mezieres  Replaced  by  Steel  Structure 
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Paris-Charleville.    Gap  in  Route  Closed  bv  New  Concrete  Culvert  and  Embankment 


Chalons-Reims.    New  148-Ft.  St.  Martin  Bridge  Over  the  Pre — Temporary  Wood  Trestle  Built  in  1914 


Paris-Strasbourg.     Chalifert  Bridge.  Showing  Demolition  in  1914  and  Reconstruction;  Length,  230  Ft. 
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War's  Darn  age  to  Railway  Bridges  on  Old  Battle  Front 


Reims-Laon.     Guignicourt  Bridge.  216  Ft..  Over  the  Aisne  REfL.iCED  ox  Site  of  Wreckeh  Stric 


Charleville-Givet.     216-Ft.  Bridge  .at  Mont  cy  on  the  Melise,  as  Destroi,-ed  and  Rebuilt 


rHARLEVILLE-LoN-GUYON.       AT  LUME.S  ON  THE  MEU.^E —  TEMPORARY  REPLACEMENT  OF  295-FT.  BRIDGE 


Reim.s-Laon.    No  Man's  Land  Graded  to  Form  New  Roadbed  Near  Loivre 
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Engineering  Education  at  Harvard 

Industrial  Co-operative  Work  and  Course  in 

Engineering  Administration  Features 

of  Re-established  School 

MUCH  interest  was  aroused  in  1914  in  the  co-opera- 
tive agreement  between  Harvard  University  and 
Massachusetts  Institute  of  Technology  by  which  the 
engineering  work  of  Harvard  was  largely  transferred  to 
the  institute's  plant.  This  plan  had  to  be  terminated 
in  1917,  due  to  a  decision  of  the  Massachusetts  Supreme 
Judicial  Court,  which  held  that  Harvard  could  not 
legally  use  the  Gordon  McKay  bequest,  the  nucleus  of 
the  funds  for  the  engineering  school,  in  carrying  out 
the  agreement.  The  affiliation  was  therefore  terminated 
and  in  the  fall  of  1919  engineering  instruction  was 
re-inaugurated  at  Harvard,  the  new  school  being  styled 
the  Harvard  Engineering  School. 

Unlike  its  predecessor,  which  when  the  co-operation 
with  the  institute  was  inaugurated  was  a  graduate 
institution,  the  re-established  school  is  primarily  an 
undergraduate  engineering  college,  though  larger  pro- 
vision is  made  than  in  other  institutions  for  graduate 
and  research  work.  It  will  be  remembered  that  the 
Graduate  School  of  Applied  Science  was,  in  turn,  the 
successor  of  the  Lawrence  Scientific  School,  the  original 
undergraduate  college  established  in   1847. 

In  the  re-established  school  four-year  undergraduate 
courses  are  offered  in  mechanical,  electrical,  electric 
communication,  civil,  sanitary  and  municipal  engineer- 
ing; sanitry  chemistry;  mining,  metallurgy,  and  indus- 
trial chemistry. 

In  addition,  co-operation  with  the  industries  has  been 
introduced  as  a  variant  for  those  who  elect  it  in  the 
four-year  courses  in  mechanical,  electrical,  civil  and 
sanitary  engineering.  There  has  also  been  established  a 
five-year  course  in  engineering  administration. 

Co-operative  Instruction 

Co-operative  instruction  was  inaugurated  last 
September.  The  students  electing  such  work  alternate 
between  school,  on  the  one  hand,  and  industrial  plants, 
public  service  companies,  and  engineering  and  con- 
tracting firms,  on  the  other,  during  the  third  year  of 
their  course.  This  is  provided  for  by  a  rearrangement 
of  the  courses  and  by  the  use  of  one  whole  summer's 
vacation  and  part  of  another,  without  increasing  the 
number  of  years  required  to  obtain  a  degree  or 
diminishing  the  classroom  instruction. 

At  the  end  of  the  second  year  the  students  are 
divided  into  two  equal  sections  in  June.  One  section 
studies  from  the  first  of  July  to  the  middle  of  August 
and  has  vacation  for  the  remainder  of  the  summer.  The 
other  section  has  vacation  during  the  first  half  of  the 
summer  and  studies  from  the  middle  of  August  to  the 
end  of  September.  At  the  beginning  of  the  college  year 
one  section  reports  for  classroom  work  for  two  months 
and  the  other  section  for  work  in  the  various  industries 
for  two  months.  The  classroom  work  and  outside  work 
are  then  alternated  in  two-month  periods  from 
September  to  September,  giving  each  student  three 
periods  of  two  months  each  in  the  industries  and, 
including  the  work  of  the  previous  summer,  a  full  year 
of  college  studies. 

The  industries  in  which  the  students  are  placed  are 
selected  in  accordance  with  the  preferences  expressed 
by  the  students  and  v/ith  the  character  of  the  courses 


they  are  taking.  The  object  of  their  experience  is  to 
give  them  a  broad  vision  for  business.  To  get  this  they 
are  placed  in  three  or  four  major  departments  and  are 
given  in  advance  a  list  of  questions  relating  to  the 
functioning  of  the  department.  In  order  to  be  able  to 
answer  the  questions  the  students  must  cultivate  a 
careful  habit  of  observation,  must  ask  questions  in  the 
shop  and  in  the  school,  and  must  look  up  references. 
Finally  they  write  a  detailed  technical  report,  accom- 
panied by  sketches  and  photographs,  of  some  particular 
phase  of  the  work.  During  the  classroom  period  of  the 
alternation,  the  students  report  at  least  twice  a  week  to 
a  class  on  industrial  engineering  and  relate  to  their 
fellow  students  what  they  have  learned  on  the  job.  As 
the  other  students  may  not  agree  with  the  statements, 
discussion  follows.  An  instructor  in  industrial  work  is 
present  in  order  to  guide  the  students.  The  young  men 
thus  learn  to  think  on  their  feet,  to  speak  to  theii 
equals,  and  by  combining  their  experiences  with  those  of 
others  in  diflferent  lines  of  activity  get  a  practical  back- 
ground with  which  the  classroom  work  can  be  co- 
ordinated. It  would  be  difficult  to  obtain  such  expe- 
rience and  co-ordination  in  any  other  way. 

The  industries  of  Massachusetts  and  nearby  states 
are  heartily  co-operating  with  the  school  in  this 
co-operative  work. 

Engineering- Administration 

The  new  course  in  engineering  administration  is 
given  jointly  by  the  Engineering  School  and  the 
Graduate  School  of  Business  Administration.  It  talks 
five  years  to  complete,  and  includes  all  the  scientific 
training  given  in  the  four-year  programs  in  mechanical, 
electrical  or  civil  engineering,  or  in  mining  or  metal- 
lurgy, and  also  a  well-rounded  course  of  study  in  the 
fundamentals  of  business  administration. 

The  first  two  years  of  the  program  are  identical  with 
the  first  and  second  years  of  the  engineering  courses; 
the  third  year  is  that  of  a  student  in  engineering  who 
elects  the  industrial  work  previously  described,  while 
the  fourth  and  fifth  years  are  devoted  to  concurrent 
instruction  in  engineering  and  business.  During  the 
last  two  years  all  the  fourth  year  work  of  the  regular 
engineering  program  is  covered  and  a  group  of  courses 
in  business,  which  will  include  in  substance  all  the 
studies  of  the  industrial  management  group  as  offered 
by  the  business  school,  namely,  the  principles  of  account- 
ing, factory  management,  shop  accounting,  marketing, 
industrial  finance,  business  policy,  labor  problems, 
business  economics,  and  a  thesis  on  a  combined  engineer- 
ing and  business  subject. 

It  is  expected  that  these  two  groups  of  courses, 
together  with  the  training  acquired  by  means  of  expe- 
rience in  the  industries  during  the  work  of  the  third 
year,  will  in  five  years  give  men  who  take  these 
programs  not  only  a  thorough  grounding  in  the 
principles  of  engineering  science,  but  also  sound  train- 
ing in  business  methods. 

The  buildings  devoted  to  the  use  of  the  school  include 
Pierce  Hall,  the  Cruft  High  Tension  Laboratory,  the 
Rotch  Building  (for  mining  and  metallurgy),  and  the 
new  Gordon  McKay  Engineering  Laboratory  (for  the 
larger  engineering  e.xperimental  and  test  equipment, 
such  as  gas,  oil  and  hot-air  engines,  air  compressors, 
hydraulic  machinery,  materials  testing  equipment,  etc.). 
The  latter  is  a  one-story  building  with  a  floor  area  of 
about  30,000  sq.ft.,   erected   for  the   use   of  the   Navv 
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during  the  war  and  now  transformed   into   a  modern 
laboratory. 

The  registration  in  the  school  this  year  is  232,  not 
including  first  and  second-year  engineering  students  who 
are  registered  in  Harvard  College,  the  relation  between 
the  school  and  the  college  permitting  students  of 
engineering  to  register  in  the  college  if  they  choose  for 
their  first  two  years. 


Concrete  Road  Mix  Proportioned 
at  Central  Plant 

Clamshell  Bucket  and  Belt  Conveyor  Load  Bins 

and  Three-Compartment  Motor 

Trucks  Deliver  to  Mixer 

By  H.  T.  Tuthill 

County  Assistant  Engineer,  New  York  Highway  Commission, 
Sayville,  X.  T. 

A  CENTRAL  proportioning  plant  from  which  three- 
compartment  motor  trucks  delivered  aggregates 
and  cement  to  the  mixer  prevented  wastage  of  mate- 
rials, facilitated  the  checking  of  the  contents  of  each 
batch  and  insured  continuity  of  construction  opera- 
tions on  "the  concrete  highway  in  Suffolk  County, 
N.  Y.,  built  between  Cold  Spring,  Huntington  and  Fort 
Solonga,  a  distance  of  5.86  miles,  In  the  design  and 
layout  of  the  plant  the  reduction  of  labor  costs  by  the 
application  of  machinerj'  was  the  chief  consideration. 
The  pavement  was  20  ft.  wide,  8  in.  thick  at  the 


FIG.  1.     TWO-CO.VIPART.MENT  HOPPER  BIN  FOR  SAND 
AND  STONK,  .SHOWI.VG  SAND  CONVEYOR  BRI.T 

center  and  6  in.  thick  at  the  sides  with  a  parabolic 
crown.  It  was  reinforced  longitudinally  with  two  S-in. 
square  twisted  bars  placed  6  in.  from  the  edges  and 
2  in.  above  the  finished  subgrade.  The  mix  was  1 :  U  :  3. 
Transverse  expansion  joints  of  the  premolded  type, 
i  in.  thick,  were  provided  every  33  ft.  These  joints  were 
formed  to  fit  the  section  of  the  pavement  and  extended 
from  the  base  to  within  1  in.  of  the  top — in  other  words 
they  were  submerged  joints.  At  the  end  of  the  day's 
run,  joints  •?  in.  thick  were  placed  the  full  depth  of  the 
pavement.  Finishing  was  done  by  the  roller  and  belt 
method.  Sand  obtained  locally  and  imported  limestone 
were  used. 

Central  Proportinninq  Plant — At  the  central  mate- 
rial proportioning  plant  cement,  sand  and  stone  in 
their  proper  proportions  were  dumped  into  motor  trucks 
having  three  compartments,  each  compartment  holding 
a  5* -bag  batch. 

This  plant  was  located  on   Huntington   Hai-bor  with 


KIG.  2.     THREE-COMP.\RTMENT  TRUCK  AFTER  DISCHARG- 
ING FIRST  BATCH  TO  MIXER  SKIP 

docking  facilities  to  accomodate  deep  draft  scows,  ail 
cement  and  stone  being  received  by  boat.  Adjacent 
to  the  dock,  where  the  bins  were  located,  was  a  bank 
of  sand  of  excellent  quality. 

The  equipment  consisted  of  a  hopper  bin  (Fig.  1) 
divided  into  two  compartments,  one  for  sand  and  one 
for  stone,  in  the  bottom  of  which  were  si.x  gates,  three 
for  sand  and  three  for  stone.  These  gates  discharged 
into  a  measuring  box  divided  into  six  compartments 
with  trap  doors  in  the  bottom.  This  box  was  so 
arranged  that  a  truck  cou'd  drive  underneath  and  when 
the  doors  were  tripped,  the  batch  compartments  each 
received  their  proper  proportion  of  sand  and  stone. 
The  truck  then  moved  on  to  the  cement  platform 
where  each  batch  compartment  received  5  J  bags  of 
cement.  The  truck  then  proceeded  to  the  road  to 
charge  the  mixer. 

The  hopper  bins  were  charged  with  stone  by  a  stifF- 
leg  derrick  and  boom  with  1  cu.yd.  clamshell  bucket. 
This  outfit  also  unloaded  the  boats.  It  was  capable 
of  handling  a  500-cu.yd.  cargo  per  day.  A  20-hp. 
three-drum  hoisting  engine  operated  the  hoist  and 
swinging  gear. 

Sand  was  delivered  to  the  hopper  bins  by  means  of 
a  belt  conveyer  mounted  on  a  trestle.  This  trestle, 
erected  on  an  incline,  ran  from  the  hopper  to  the 
sand  pit  and  had  at  its  center  a  clearance  of  14  ft., 
providing  sufficient  head  room  for  the  passing  of  trucks 
as  they  swung  in  a  circle  to  drive  under  the  hopper. 
Power  for  the  belt  conveyor  was  furnished  by  an  8-hp. 
gas  engine  with  chain-and-sprocket  drive.  In  the  sand 
pit,  the  belt  was  fed  from  a  hopper  being  charged  with 
sand  by  a  crane  operating  a  35-ft.  boom  with  4-cu.yd. 
clamshell  bucket. 

Cement  in  sacks,  was  unloaded  from  the  barges  by 
a  mast  and  gaff  rig  through  an  opening  in  the  roof  of 
the  cement  shed.  A  5-hp.  gas  engine  furnished  power 
for  hoist  with  hand  swing. 

The  force  operating  the  plant  was  ius  follows:  1  su- 
perintendent; 1  engineer  and  1  fireman  on  the  stiff-leg 
derrick;  1  engineer,  1  fireman  and  2  laborers  on  the 
crane  and  sand  pit;  1  laborer  operating  the  control 
gates  at  the  hopper  and  loading  trucks;  6  laborers 
unloading  cement  bags  from  barges,  charging  truck 
compartments  (5i  bags  to  each  compartment)  and 
baling  empty  cement   bags. 

Tranxportatinn  r>f  Materials — Motor  trucks  with  dump 
bodies    (Fig.   2),  each    body   being   divided   into   three 
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compartments  and  each  compartment  carrying  a  5i-bag 
batch  of  dry  material,  were  utilized  in  conveying  the 
batches  from  the  proportioning  plant  to  the  mixer  on 
the  sub-grade.  On  arrival  on  the  sub-grade  the  truck 
is  turned  around  before  reaching  the  forms  set  and 
is  backed  down  to  the  mixer.  The  front  end  of  the 
truck  body  is  then  elevated.  Latches  set  in  the  floor 
of  the  truck  and  which  secure  the  partition  of  the 
first  compartment,  are  released  and  the  first  batch  is 


iterpillar  tread,  gasoline  motor,  chute  discharge. 


6  to  8  hp-,  50  gal.  per  minute. 


:  3  ft.,  cut  to  crown  of  road. 


which  the  materials  were  maintained  and  the  uniform 
production  resulting  in  a  finished  product  that  was  of 
excellent  quality.  Compression  tests  of  6-in.  tubes 
which  were  made  from  the  matrix  developed  breaking 
strengths  averaging  over  4,000  lb.  per  square  inch  for 
28-day  tests. 

The  saving  alone  in  the  preservation  of  empty  cement 
bags  was  marked,  as  the  system  enabled  the  contractor 
to  concentrate-  the  empty  bags  at  one  point  under 
cover  and  to  return  them  on  the  return  trip  of  a  barge 
to  the  mill.  The  mechanical  handling  of  the  cement  also 
constituted  a  great  saving. 

Continuity  of  operation  enabled  the  contractor  to 
increase  his  production.  The  plant  could  have  easily 
taken  care  of  two  or  more  concreting  outfits  had  the 
contractor  chosen  to  operate  them  on  the  road.  Sim- 
plicity of  checking  the  proportioning  of  materials  in 
a  batch  enabled  the  contractor  to  keep  a  close  record 
of  quantities  used.  The  plant  was  portable  and  could 
be  moved  quickly  to  any  railroad  spur  or  dock  and 
set  up. 


FIG.  3.     SPREADERS  AND  FINISH  m;-     ,  i    \.  .  i]  ;k   I  :1  .1 !  i  .\-D 
CONCRETE   MIXKK 

charged  into  the  skip.  The  truck  then  moves  ahead  a 
few  feet,  the  skip  is  elevated  and  the  mixing  drum 
charged.  This  operation  is  repeated  until  the  three 
batches  are  discharged,  the  truck  then  returning  to 
the  mixing  plant.  An  average  of  10  trucks  per  day 
were  used — five  being  of  Si-ton  capacity. 

The  dead  haul  from  the  central  proportioning  plant 
to  the  highway  under  construction  was  1.5  miles  over 
roads  which  were  in  good  condition.  The  average 
haul  on  the  construction  was  1.75  miles  making  a  total 
average  haul  of  3.25  miles.  Heavy  up-hill  hauls  were 
encountered  on  the  highway  under  contract,  the  percent- 
age of  some  of  these  grades  being  as  follows:  350  ft.  of 
8.77;  250  ft.  of  8.35;  775  ft.  of  5.00;  260  ft.  of  7.7; 
300  ft.  of  5.7;  335  ft.  of  7.0.  A  number  of  soft  sandy 
spots  in  the  subgrade  also  made  hauling  difficult  on 
the  contract. 

Mifcing  and  Placing  Concrete — The  equipment  and  la- 
bor for  mixing  and  placing  concrete  is  indicated  below: 

Equipment 

One  5i-bag  batch  mixer,  i 
1,000  ft,  of  forms. 
3,000  ft.  2-in.  pipe. 
One  water  pump,  triplex 
Quantity  of  rubber  hose. 
One  hand  roller. 
One  screed,  22  ft.  x  12  in 
One  8x1  in.  s  22  ft.  belt. 

Force  at  Miier 

1  foreman. 

j-|^eer     I  Operating  mixer. 

2  laborers,  screed,  roller  and  belt. 

3  laborers,  spreading  concrete. 
2  laborers,  dumping  trucks. 

2  laborers,  trimming  sub-grade  ahead  of  mixer. 

2  laborers,  covering  pavement. 

1  laborer,    brooming  pavement  surface  and  wetting  down. 

3  laborers,  form  setting. 
I  engineer,  water  pump. 

A  daily  record  of  the  lineal  feet  of  pavement  20  ft. 
wide  placed  during  the  period  from  June  10  to  Sept. 
11,  1920,  is  shown  in  the  accompanying  table,  which 
includes  maximum  and  minimum  hauls. 

Summing  up  the  advantages  derived  in  this  method 
of  operation,  it  was  noted  that  there  was  no  wastage 
of  materials  as  is  the  case  when  materials  are  dis- 
tributed   along    the    roadway;      the    cleanliness    with 


323 
341 


June  I  5 328 

June  16 343 

June  17   358 

June  18      396 

June  19 352 

June  22 257 

June  23 284 

June  24 383 

June  25 425 

June  26 333 

June  28 147 

June  29 148 

June  30 230 

July     1 312 

.luly    3 285 

July     6 195 

Julv    7 280 

July     8 325 

Julv     9   128 

Julv  10 55 

July  12 142 

Total  days,  73. 


PROGRESS  OF  WORK 

Date  Lin. Ft. 

July  13 158 

July  14 222 

July  15 274 

July  16 328 

July  17 310 

Julv  19 240 

July  20 338 

July  21 245 

July  22 285 

July  23 270 

July  24 277 

July  26 377 

July  27 368 

July  28 375 

July  29 381 

Aug.  2. 
.4ug.  3 . 
.Aug.  4. 
Aug.  5. 
Aug.    7. 

Aug.    9 1»7 

Aug.  10 370 

Aug.  12 257 

Aug.  13 294 


404 
428 
494 


Date  ■  Lin.Ft 

Aug.  14 360 

Aug.  16 300 

Aug.  17 343 

.\ug  18 189 

Aug.  19 230 

Aug.  20 289 

Aug.  21 329 

Aug.  23 309 

Aug.  24 97 

Aug.  25 366 

Aug.  26 387 

Aug.  27 340 

Aug.  28 349 

Aug.  30 362 

Aug.  31 364 

Sept.  1. 
Sept.  2. 
Sept.  3. 
Sept.  4. 
Sept.  7. 

Sept.  8 394 

Sept.  9 423 

Septic 310 

Sept.  11 260 


319 
409 
497 
352 
338 


Total  lin.  ft.,  22,536.  Av.  per  day,  309  ft. 


My  general  observations  have  been  that  each  road 
contract  presents  a  problem  in  itself  which  has  to  be 
studied;  a  plan  of  operation  successful  on  one  job  may 
not  be  at  all  adaptable  or  practical  on  another.  Tho 
system  described  above,  I  consider,  is  governed  largely 
by  hauling  conditions,  although  with  the  use  of  lighter 
trucks  the  obstacles  of  hauling  could  be  reduced  to 
a  minimum. 

Hayti-Santo  Domingo  Mails  Carried  by  Airplane 

United  States  Marine  Corps  aviators  are  engaged  in 
scheduled  mail  carrying  between  Hayti  and  Santo  Do- 
mingo, the  two  halves  of  the  Island  of  Santo  Domingo  in 
the  West  Indies.  On  the  map  these  two  countries  do  not 
look  far  apart,  but  actual  communication  between  the 
cities  is  very  difficult  on  account  of  the  bad  topography, 
lack  of  roads  and  hostile  natives.  It  is  currently  re- 
ported, for  instance,  that  it  takes  a  week  to  ten  days  to 
get  from  Port  Au  Prince  to  Santo  Domingo.  The  Navj- 
and  the  United  States  Coast  and  Geodetic  Survey  both 
have  representatives  in  the  island,  and  communication 
between  them  is  being  carried  on  by  Marine  Corps 
Aviation  service.  In  addition,  officers  and  officials  are 
using  the  plane  for  inter-city  travel.  Trips  which  for- 
merly took  days  are  now  accomplished  in  a  like  number 
of  hours. 
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Hydraulic  Fill  Practice  on  Terrace  Reservoir  Dam 

Details  Given  of  Construction  of  Earth-Fill  Dam — Studies  of  Flume  Lining  Place  Cast-Iron  Plates  First 
and  Green  Spruce  Blocks  Second  in  Durability 

By  John  E.  Field 

Consulting  Engineer,  Denver,  Colo. 


EXPERIENCE  with  several  forms  of  sluice  construc- 
tion for  hydraulic  fill,  in  building  the  Terrace 
Reservoir  dam  in  Southern  Colorado,  gave  information 
of  exceptional  value  on  operating  grades,  lining  wear 
and  sluice  efficiency.  Incidentally  important  lessons  in 
borrow-pit  development  were  disclosed.  This  informa- 
tion has  never  been  published.  The  main  facts,  it  is, 
therefore,  thought,  are  worth  recording  permanently 
even  though  they  relate  to  an  operation  completed  some 
years  ago. 

A  description  of  the  Terrace  Reservoir  dam  and  of 
the  hydraulicking  operations  as  of  Nov.  1,  1906,  was 
published  in  Transactions  American  Society  of  Civil 
Engineers,  Vol.  LVIII.  June,  1907,  pp.  237,  274.  Con- 
struction was  abandoned  in  October,  1907,  because  of  the 
mounting  cost   of  hydraulic  ^^^.^  ^^  ^^^ 

fill.     Including  a  plant  cost 

of  $40,000  the  average  cost  of  I'mo ^_^,^^:^aMiLa^^ntfrxii 
fill  had  been  70c. 
a    cubic    yard.  _K!-^_ 


After  careful  re- 


Terrace  Reservoir,  is  located  on  the  Alamosa  River, 
a  tributary  of  the  Rio  Grande  in  Colorado.  The  drain- 
age area  is  125  sq.mi.  The  annual  average  discharge 
is  about  120,000  acre-feet;  the  minimum  flow  is  20 
cu.ft.  per  second,  and  the  normal  maximum  flow  is 
1,500  cu.ft. 

The  reservoir  was  built  for  a  supplemental  supply 
of  water  to  some  30,000  acres  in  the  San  Luis  Valley, 
five  miles  below. 

Plant  construction  was  completed  in  1905  and  sluic- 
ing was  begun  in  April,  1906.  S'luicing  was  first  sug- 
gested by  the  late  T.  W.  Jaycox,  and  the  late  J.  D. 
Schuyler  was  consulting  and  designing  engineer  until 
1906.  The  first  plans  called  for  a  dam  180  ft.  above  the 
river  bed,  and  the  height  was  changed  to  225  ft.  Under 
the  latter  plans,  the  embank- 
ment reached  an  elevation  of 
100  ft.,  when  the  plans  were 
again  changed 


' — ■ Slope  of  water  face 

^  as orii^'inally  de^'gnec/ 


and   the    height 
reduced   to    180 


PROGRES.=;  CROSS-SECTION  OF  TERRACE  DAM  SHCWIXG  I.OCATIOX  AN'D  CLASS   OF   MATERI.XLS 


planning,  operations  were  resumed.  Sluicing  was  car- 
ried on  1909,  1910  and  1911  when  the  flood  of  October, 
1911,  destroyed  the  headworks,  and  much  of  the  channel 
of  the  power  canal.  The  plans  submitted  in  1908  called 
for  the  finishing  of  the  upper  20  ft.  of  the  fill  by  teams, 
as  tests  of  borrow  pits  showed  that  there  would  be  no 
material  available  for  sluicing  for  that  portion  of  the 
dam.  The  dam  was  completed  in  1912  by  teams,  the 
upper  30  ft.  being  so  placed  at  a  cost  of  40c.  per  cubic 
yard,  the  volume  being  54,000  cu.yd.  The  team  fill  was 
surfaced  with  two  feet  of  gravel  and  heavj"^  boulder 
riprap. 

The  reservoir  has  been  in  use  since  1911  and  has 
given  considerable  trouble,  viz.,  the  discs  of  the  outlet 
valves  broke  twice  and  the  stored  water  was  lost;  a 
leak  near  the  contact  between  the  hydraulic  and  team 
fill  caused  the  lowering  of  the  water,  and  required  the 
construction  of  a  cut-off  trench  and  puddle  core;  the 
steel  pipe  leading  from  one  of  the  valves  was  torn  out 
by  the  high  velocities  of  the  water,  and  difliculties  arose 
due  to  misunderstandings  with  owners  of  older  direct 
flow  water  rights,  and  lack  of  funds.  It  is  believed 
that  the  troubles  are  past  as  in  1920  good  service  was 
had.  The  writer  has  recommended  the  expenditure  of 
■ome  $25,000  to  install  a  duplicate  set  of  control  valves 
in  the  tunnel,  as  the  two  4-ft.  circular  valves  are  diffl- 
cult  to  operate,  and  whenever  out  of  order,  cannot  be 
repaired  without  emptying  the  reservoir.  Resumption 
i  of  the  work  was  undertaken  on  the  basis  of  an  estimate 
by  the  engineer  that,  exclusive  of  plant  engineering 
and  interest  on  investment,  the  fill  would  cost  15}c.  a 
cubic  yard. 


ft.     The  dimensions  pertaining  to  the  i-eservoir  are  as 
follows : 

Area  covered  at  high  water,  acres 300 

Depth  of  water 152  ft. 

Height  above  present  river  bed,  upstream  side 157  ft. 

Present  river  bed  to  old  river  bed 15  ft. 

Lowest  foundation  below  old  river  bed 45  ft 

Total   height   of   dam 21.70  ft. 

Length  of  crest 500  ft. 

Length  of  bottom 75  ft. 

Upper  sloi>es  about,  including  benches 1  on  4 

Lower   slopes   about 1  on  2 

Thickness  at  base 1.075  ft. 

Widlh  of  crest 20  ft. 

Capacitj-  at  high  water,  acre  feet 16.800 

In  March,  1909,  the  fill  had  an  average  elevation  of 
approximately  70  ft.  above  stream  bed;  some  200,000 
cu.yd.  had  been  placed  on  slopes  of  1  on  2  and  1  on  3. 
Little  rock  material  had  been  sluiced,  and  the  embank- 
ment consisted  almost  entirely  of  sand  outside  the  core, 
which,  should  the  settling  pool  overflow  or  break,  would 
wash  very  badly.  Seepage  from  the  settling  pool  would 
also  cause  sloughing.  The  lack  of  coarse  material  sub- 
jected the  surfaces  to  the  action  of  wind  and  rain,  and 
required  extra  expense  for  riprapping  the  upper  face. 
Water  in  the  reservoir,  and  in  the  river  below  the  dam, 
was  eroding  the  toes  and  the  presence  of  cedar  and  pine 
boughs  and  small  trees  in  the  slope  indicated  a  tendency 
of  the  lower  toe  to  slough.  To  correct  these  conditions 
rock  was  blasted  from  the  side  walls  of  the  canyon,  and 
the  lower  face  riprapped  in  this  manner.  Rock  was 
blasted  also  and  dropped  into  the  river  some  500  ft. 
below  the  dam  and  thp  pool  so  formed  soon  filled  with 
gravel,  sand  and  silt.  At  the  end  of  the  work  the 
tunnel  entrjmce  was  closed  and  the  water,  if  the  plan 
outlined  has  been  followed,  is  now  taken  in  at  a  point 
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25  ft.  above  the  tunnel  level,  the  intention  being  to 
allow  the  old  river  channel  to  fill  vv'ith  fine  material  and 
seal  up  the  old  river  bed  against  seepage,  or  at  least 
to  increase  the  distance  water  must  travel  in  passing 
underneath  the  dam.  About  25  ft.  of  fine  material 
deposited  over  the  old  river  bed  for  a  distance  of  prob- 
ably 500  ft.  upstream  seemed  so  superior  to  any  other 
method  of  guarding  against  underflow  that  it  was  un- 
hesitatingly adopted,  especially  as  it  involved  little  extra 
expense. 

In  case  of  hydraulic  fill  dams  the  waste  water  should 
be  discharged  into  the  reservoir  basin,  where  a  second 
and  larger  settling  pool  might  be  provided,  and  the 
whole  area  of  the  basin  adjacent  to  the  dam  be  coated 
with  the  finest  and  most  impervious  material.  This 
especially  should  be  done  where  fines  are  deliberately 
wasted  in  order  to  secure  coarser  and  better  drained 
puddle.  The  precautions  and  work  mentioned  had  the 
effect  of  lowering  the  height  of  the  dam  above  the  river 
bed,  and  the  discharge  of  waste  water  into  the  reser- 
voir basin  had  the  effect  of  sealing  to  a  considerable 
extent  the  moraine  deposits  forming  the  lower  end  and 
sides  of  the  reservoir,  and  since  the  reservoir  has  been 
in  operation  this  rim  has  been  further  tightened  and 


FLUJIE  LINE  WITH  .SIDE  CHUTES,  SHOWING  TOE   MATERIAL 


the  escaping  water  materially  reduced.  Their  average 
distance  was  about  2,000  ft.  from  the  center  of  gravity 
of  the  pits  to  the  center  of  gravity  of  the  fill. 

The  power  canal  was  7 J  mi.  long.  Its  capacity  was 
nominally  30  cu.ft.,  but  20  cu.ft.  was  the  practical  safe 
capacity.  This  canal  was  built  in  1904  at  a  cost  of 
$.36,000,  and  was  not  intended  to  be  used  for  more  than 
two  years  for  construction  purposes.  During  the  last 
three  years  it  was  in  use  breaks  and  slides  compelled 
the  construction  of  more  than  half  a  mile  of  new  flume, 
and  the  reconstruction  of  practically  all  the  original 
flume  at  least  once.  At  the  end  of  the  power  ditch  there 
was  a  penstock  from  which  a  stesl  pipe  15  in.  in  diam- 
eter led  to  the  borrow  pits,  where  three  branches  of  10 
in.  pipe  led  to  the  three  monitors,  two  of  which  were 
used  simultaneously. 

Labor  consisted  of  Americans  for  bosses,  foremen, 
head  carpenter,  blacksmith,  etc.  The  monitor  men  were 
generally  pure  blood  Indians.  Their  intelligence  was 
surprising,  and  their  power  of  observation  and  imita- 
tion almost  Oriental;  they  were  methodical,  reliable  and 


FLUME  LINE   AND  BOKIiOW   PIT 

apparently  did  not  mind  ice  water  spray  in  the  least. 
The  common  labor  was  Mexican.  Nearly  all  this  labor 
remained  steadily  to  the  end  of  the  sluicing  in  1911. 
Terminal  moraine  deposits  containing  15  to  25  per 
cent  of  rock  J  cu.ft.  to  3  cu.ft. 
in  volume,  with  occasionally 
masses  of  rock  in  excess  of  1 
cu.yd.,  furnished  the  embank- 
ment material.  The  pits  ran 
fairly  uniform,  but  occasion- 
ally a  belt  containing  much 
larger  quantities  of  rock  would 
occur.  The  material  left  in  the 
pits  contained  the  large  rock 
and  also  much  sand  and  small 
rock.  About  15  ft.  seemed  to 
be  the  limit  of  the  depth  to 
which  the  excavation  could  be 
carried  as  the  accumulated 
debris  rendered  impracticable 
the  securing  of  much  good  ma- 
terial at  greater  depths.  Ef- 
forts were  made  to  sluice  to 
bedrock,  and  while  this  could 
generally  be  done  it  was  very 
expensive.  Shooting  of  the 
larger  rock  was  tried,  but  had  so  little  beneficial  effect 
that  it  was  abandoned.  The  rock  was  granite  and  trap, 
and  the  sand  was  quartz,  trap  and  other  igneous  mate- 
rials. The  fines  consisted  of  glacial  slimes,  extremely  fine 
sands  and  a  clay  material.  When  damp  this  mixture 
had  the  appearance  and  the  characteristics  of  clay.  It 
settled  almost  completely,  leaving  only  a  slight  turbidity. 
To  ascertain  the  best  character  of  lining  for  the 
flumes  different  kinds  were  placed  in  the  first  flume 
built,  which  was  600  ft.  long,  and  on  a  grade  of  4  per 
cent,  which  reached  a  borrow  pit  that  had  been  worked 
over  superficially  and  contained  large  amounts  of  the 
smaller  gravel,  1.6  in.  and  under  in  diameter.  This 
flume  was  2-in.  material,  2  ft.  wide  on  the  bottom 
and  2  ft.  deep,  with  vertical  sideg.  An  extra  2  x  8-in. 
plank  was  nailed  to  the  sides  to  hold  firm  the  paving 
with  which  the  bottom  was  lined,  and  to  prevent  wear 
on  the  sides  of  the  flume  itself.  The  linings  employed 
were  200  lin.  ft.  of  18  x  i-in.  x  12-ft.  high-carbon  steel 
plates;  100  lin.  ft.  of  18  x  18  x  i-in.  cast-iron  plates  and 
300  ft.  of  wooden  blocks. 
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Of  the  300  ft.  of  wood  block  paving  about  one-third 
was  cut  from  dimension  lumber  sawed  at  a  near-by 
mill;  the  other  two-thirds  was  a  mixture  from  newly 
«ut  red  spruce,  pine  and  quaking  aspen  trees,  and  from 
logs  which  had  been  cut  more  than  a  year  and  had 
become  drj'-  The  blocks  were  roughly  hewed  to  octagon 
shape  and  to  dimensions  determined  by  the  size  of  the 
log  from  which  they  were  sawed.  The  different  classes 
were  at  first  segregated  and  placed  in  different  sec- 
tions. Later,  in  placing  blocks  in  new  flumes  and  in 
making  repairs,  they  became  mixed.  However,  it  was 
observed  almost  at  once  that  the  sawed  drj'  lumber 
wore  very  rapidly;  that  dry  logs  also  wore  rapidly,  but 
being  largely  of  spruce,  and  not  so  dry,  gave  better 
service  than  the  dimension  lumber.     The  blocks  from 


sustaining  the  wear  due  to  the  passage  of  more  than 
60,000  cu.yd.  of  material.  About  12,000  ft.  bm.  cost- 
ing about  $400  in  place  in  1,000  ft.  of  flume  indicated 
a  cost  of  paving  of  about  gc.  per  cubic  yard  per  1,000 
ft.  of  flume. 

While  the  wood  block  lining  was  new  the  efficiency 
was  good  and  there  was  little  difficulty  from  clogging. 
After  the  blocks  became  rough  the  largest  rock  moved 
less  readily,  but  the  other  material  gave  no  greater 
trouble;  in  fact  the  sand,  which  ordinarily  gave  the 
greatest  trouble,  seemed  to  be  held  in  suspension  fully 
as  well,  if  not  better.  The  upward  currents  produced 
by  the  concavity  of  the  blocks  seemed  to  keep  the  sand 
stirred  up  and  it  was  swept  along  with  the  current. 
The  paving  was  laid  in  sections  about  6  ft.  long  and 


TABtE  OF  COSTS  OF  SLUICING 

VT  TERRACE  RESERVOIR  DAM 

Power 

Pipe 

Sluice 

?torm 

Engineering 

Cubic 

Cost  per 
Cubic  Yard 

1909 

Canal 

Line 

Flumc-i 

Dam 

Flume 

and  CamD 

Total 

Yards 

April 

Uay 

$353 

$80 

$36 

$1959 

$663 

$3  09! 

2,562 

2 

19 

408 

725 

3.716 

June 

1,450 

$347 

1.804 

527 

99 

840 

5,067 

5.000 

$1   01 

July 

1, 148 

228 

1,986 

2,133 

214 

75?' 

4.957 

15.000 

0  33 

Auguft 

470 

82 

1,475 

950 

416 

3,393 

23.000 

0   147 

562 

22 

960 

6M 

410 

2  645 

37  000 

0  072 

Total 

J6.545 

$679 

$6,307 

$4,356 

$2,680 

$2,302 
*  Credit 

$22,869 

80,000 

$0  287 

1910 

March 

$43 

$4 

$2 

$126 

$554 

$729 

April 

May 

615 

$96 

776 

288 

190 

303 

2,269 

655 

16 

561 

1,394 

357 

2,983 

20,000 

$0  149 

June 

29» 

27 

570 

1.627 

295 

2,845 

17,000 

0.167 

July 

39J 

32 

292 

1,641 

131 

2,659 

18.000 

0.147 

August 

312 

113 

122 

2.294 

332 

2,977 

20.000 

0  149 

September 

215 

16 

40O 

1.561 

332 

2,524 

40.000 

0  063 

October 

60 

24 

289 

1,562 

406 

2,341 

16,000 

0  146 

Credits 

1.700 

700 

Total 

$2,594 

$329 

$3,014 

$8,669 

$316 

$2,005 

$16,927 

131,000 

$0,130 

1911 

April 

May 

$374 

$82 

13% 

$614 

$131 

$191 

$1,788 

295 

5) 

1,521 

2,192 

60 

326 

4,444 

21,500 

$0  206 

June 

254 

2/1 

490 

2,175 

50 

386 

3,626 

16,700 

0.217 

July 

321 

1,378 

1,795 

1'4 

503 

4,141 

9,000 

0  460 

August 

325 

12 

1,42! 

1,935 

,60 

4.304 

28,500 

0  151 

231 

241 

I,U7 

2,256 
l,8C0 

1,100 
700 

4,996 

31.800 

0. 157 

Credit" 

Total 

$1,801 

$806 

$6,373 

$9.1(7 

$385 

$2,267 

$20,799 

107,500 

$0. 195 

Total  1909-1 911 

$10,940 

$1,814 

$15,694 

$22,192 

$3,381 

$6,574 

$60,595 

318,500 

$0,190 

Co^t  ppr  cu.vH 

0  034 

0  006 

0  050 

0  070 

0  010 

0  020 

0    190 

Per  cent  of  cost 

18   3 

3  0 

25  8 

36  6 

5  5 

10  8 

100 

Plant  and  equipment 

$i8.nco 

»l.200 

Cort  per  cu.yd 

Total  per  cent  of  cost . 

0   056 

0   0U4 

0.060 

36   2 

3  8 

19  7 

27  7 

4  3 

8  3 

100 

Materials 

Jl,276 

SI05 

$5,532 

$2,821 

$996 

$1,456 

$12.l»9 

$0  038 

Total  average  con,  including  plant  and  equipment,  $0  25 

per  cubic  yard 

newly-cut  timber  were  best,  and  of  the  varieties  of 
tree  the  red  spruce  wore  best  of  all. 

The  steel  plates  were  worn  through  near  the  ends 
after  the  passage  of  about  50,000  cu.yd.  of  material  as 
measured  in  the  dam.  The  cast  plates  had  worn  very 
little  after  more  than  100,000  cu.yd.  had  pas.sed  over 
them,  but  a  considerable  portion  had  become  broken  by 
that  time,  and  the  rest  were  discarded.  The  maximum 
wear  on  these  plates  was  iV.  in.  in  the  center  of  these 
plates.  The  original  cost  and  the  impossibility  of  salvag- 
ing the  broken  plates,  the  work  being  some  25  miles  by 
wagon  haul  and  150  miles  by  rail  from  the  nearest 
foundry,  militated  against  their  adoption. 

In  the  center  of  the  flumes  the  wood  block  paving 
lasted  until  the  construction  of  a  flume  at  higher  eleva- 
tion became  necessary,  when  it  wa.s  di.icarded.  The 
blocks  along  the  sides  and  not  so  much  worn  were  u.sed 
in  the  new  flumes,  the  worn  surface  being  turned  down. 
The  first  .set  of  green  spruce  blocks,  with  some  replace- 
ments, lasted  throughout  the  operations  of  the  1909 
season,  when  80,000  cu.yd.  were  placed  in  the  dam. 
These  spruce  blocks  were,  on  the  average,  capable  of 


2  X  6-in.  plank  were  used  to  separate  the  sections  so 
that  should  a  block  become  dislodged  in  any  section 
the  loss  of  paving  was  confined  to  that  section.  The 
blocks  were  simply  wedged  in  tight  and  held  down  at 
the  edges  only  by  the  2-  x  8-in.  wearing  planks  on 
the  sides  of  the  flume.  Three  lines  of  flumes  were 
built  on  the  dam,  aggregating  3,000  ft.,  and  three  from 
the  borrow  pits  to  the  dam,  aggregating  5,700  ft., 
and  the  total  cost  wa.s  $15,694,  or  $1.80  per  ft.  Of 
this  $5,532  was  for  material  purchased,  and  the  bal- 
ance was  for  labor,  which  included  the  sawing  and 
hewing  of  most  of  the  paving  blocks. 

In  general  sluicing  started  May  1  to  May  15,  and 
continued  to  OcJ.  1  of  each  year.  An  average  of  ten 
hours'  active  sluicing  was  the  rule  in  the  two  shifts, 
and  often  the  third  shift  was  used  in  "ground  sluicing." 

In  "ground  sluicing"  furrows  were  plowed,  or  small 
canals  were  dug,  on  the  steep  hills  outside  of  the  areas 
available  for  the  monitors,  and  the  water  washed  the 
dirt  from  these  slopes  down  to  the  borrow  pits  proper, 
where  the  coarser  material  and  sand  were  dropped. 
The  fine  material  was  carried  through  the  flumes  to  the 
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dam  and  built  up  the  puddle  core.  This  operation  was 
usually  employed  when  the  core  was  becoming  too  con- 
tracted and  not  enough  fines  were  being  secured  by  the 
monitor  operations.  The  sand  deposited  in  the  borrow 
pits  was  later  picked  up  by  the  monitors  and  sluiced 
to  the  dam  in  the  regular  way. 

Determination  of  minimum  grades  was  accomplished 
by  first  building  a  flume  on  a  4  per  cent  grade.  This 
worked  very  satisfactorily,  with  almost  no  tendency  to 
clog.  The  flume  was  new  and  carefully  built  to  line  and 
grade  with  easy  curves  and  no  angles.  The  second  flume 
constructed  was  designed  for  a  3  per  cent  grade,  but  in 
building  it  2.9  per  cent  was  shown  by  the  levels.  This 
flume  clogged  badly  whenever  the  amount  of  water 
decreased  or  any  excess  of  material,  especially  sand, 
was  driven  into  it,  but  where  skilled  operation  of  the 
monitors  was  secured — that  is,  a  nearly  uniform  quan- 
tity of  water,  and  of  solids  with  proper  proportions  of 
silt,  sand  and  boulders — the  clogging  was  avoided.  A 
grade  of  3  per  cent  was  adopted  as  the  minimum  allow- 
able as  a  result  of  experience  with  this  flume. 

Boulders  in  the  flume  created  cross-currents  and  up- 
ward currents  that  kept  the  sand  in  suspension  and 
swept  it  along.  It  was  found  that  where  clogging 
impended  throwing  in  round  boulders  4  to  8  in.  in 
diameter  had  the  effect  of  cutting  out  the  sand  on  the 
bottom  of  the  flume  and  often  would  relieve  the  con- 
gestion. Generally,  however,  the  flume  men  would 
shovel  vigorously,  stirring  up  the  sand,  and  causing  it 
to  be  swept  away  from  the  congested  section.  In  the 
flumes  rock  weighing  100  lb.  were  readily  carried; 
some  rocks  weighing  200  lb.  were  carried,  but  help  was 
needed  from  the  flume  men. 

During  the  first  year's  operation  screens  were  used 
to  separate  the  rock  from  the  other  materials.  In  1910 
and  1911  they  were  not  used  and  two  men  on  the  toes 
did  all  the  work  necessary  to  dress  up  the  slopes  and 
prevent  the  water  from  flowing  outward  instead  of  into 
the  settling  basin.  These  men  also  attended  to  directing 
the  water  to  the  proper  points. 

In  building  the  flumes  across  the  dam  material  was 
discharged  from  the  end  of  the  uncompleted  flume,  a 
cone  being  built  up  on  which  the  bent  for  the  next 
section  was  placed  and  the  flume  extended  until  it  was 
entirely  across  the  dam.  Material  was  then  discharged, 
principally  from  the  end  of  the  flume,  until  the  toe 
was  raised  to  a  little  above  flume  bottom,  when  the 
end  section  was  taken  down  and  the  px-ocess  repeated. 
During  this  "breaking  back"  process  material  was  dis- 
charged from  the  sides  of  the  flume  where  and  when 
advisable,  there  being  a  gate  in  each  section  of  15  ft. 

Two  waste  wells  and  sometimes  four  were  provided, 
the  waste  water  being  drawn  through  the  one  farthest 
from  the  point  of  discharge.  The  wells  were  connected 
with  a  horizontal  box  through  the  toes  of  the  dam  and 
consisted  of  four  4  x  4-in.  posts  to  which  planks  were 
nailed  whenever  it  was  desired  to  raise  the  water  in 
the  settling  basin.  When  the  sand  and  gravel  encroach- 
ing on  the  settling  pool  reached  bej^ond  the  well,  it 
r.nd  a  part  of  the  outlet  box  were  removed,  the  portion 
of  the  box  remaining  through  the  toes  was  plugged  and 
filled  with  boulders,  sand  and  puddle  material.  A  new 
1  ox  was  then  built  over  the  toe  of  the  dam  and  frame- 
v'ork  for  the  new  well  erected. 

It  is  interesting  to  note  that  when  15  cu.ft.  per 
second  of  water  was  being  run  in  the  flumes,  the  veloc- 
ity was  20  ft.  per  second  (surface  velocity),. but  when 


solids  were  being  carried,  the  velocity  dropped  to  15  ft. 
per  second. 

The  percentage  of  material  carried  by  the  water  was 
very  small,  about  1,500  cu.yd.  per  day  was  considered 
a  very  creditable  accomplishment.  The  net  amount  of 
water  used  in  sluicing  was  about  450  acre-feet  per 
month,  or  756,000  cu.yd.,  or  the  percentage  of  solids  to 
water  was  5^  per  cent,  as  a  maximum  on  a  single 
month's  run.  Generally,  the  amount  of  solids  was  about 
3  per  cent,  of  which,  from  numerous  tests,  one-third 
was  puddle  material.  Under  similar  conditions,  and 
with  similar  materials,  it  would  be  unsafe  to  assume 
more  than  51  per  cent  solids,  even  where  water  was 
scarce,  and  would  be  carefully  conserved  and  handled. 

Had  it  been  possible  to  put  the  sluice  flumes  on  a 
5  per  cent  minimum  grade  much  better  results  would 
have  been  obtained;  the  flume  men  could  have  been 
dispensed  with;  the  monitor  men  could  have  driven  in 
a  greater  per  cent  of  solids  without  clogging,  and 
the  necessary  and  added  expense  of  securing  every  pos- 
sible yard  of  material  from  the  borrow  pits  would  have 
been  avoided,  as  the  borrow  pits  could  have  been  ex- 
cavated to  gi-eater  depths. 

The  proportion  of  boulders,  gravel,  sand  and  puddle 
in  the  dam  was  never  determined,  but  the  boulder 
section  on  both  faces  is  in  excess  of  50  ft.  at  every 
point.  A  section  of  the  dam,  with  the  different  classes 
of  material  indicated,  is  shown  by  the  drawing.  The 
boulder  section  is  composed  of  material  in  excess  of  3 
in.  in  diameter,  the  interstices,  .however,  being  filled 
with  gravel  and  sand.  The  gravel  section  is  composed 
of  material  less  than  3  in.  in  diameter.  The  sand  is 
material  which  would  pass  a  ]  in.  mesh  screen,  and 
was  deposited  at  the  edge  of  the  settling  pool.  The 
boulders  were  deposited  on  a  slope  of  about  1  on  3, 
the  gravel  on  a  slope  of  1  on  10. 

Cost  Data 

In  the  accompanying  summary,  of  costs  the.,  item 
Power  Canal  includes  repairs  and  the  wages  of-ditch 
walkers.  It  is  probable  that  those  items  are  too  low, 
as  in  the  numerous  emergencies  materials  and  labor 
charged  to  sluice  flumes  and  dam  were  used  on  the 
power  canal.  Pipe  Line  includes  the  expense  of  moving 
and  maintaining  the  monitors  and  pipe  lines;  Sluice 
Flumes  includes  construction  and  repairs;  Dam  is  the 
expense  of  sluicing  and  includes  wages  of  monitor  men, 
sluice  flume  tenders  and  other  work  pertaining  to  the 
placing  of  materials  on  the  dam;  Storm  Flumes  is  the 
expense  of  protective  work  against  floods,  the  principal 
item  being  the  building  of  the  storm  flumes ;  Engineer- 
ing and  Camp  includes  engineering  and  other  camp 
expenses,  loss  on  commissary,  boarding  house,  etc.; 
Plant  and  equipment,  consisting  of  the  power  canal 
and  pipe  line,  was  built  by  contract  for  $63,000,  and  it 
is  said  to  have  yielded  a  very  large  profit  to  the  con- 
tractor. Certainly  the  expenditure  of  such  a  sum  should 
have  secured  a  much  more  permanent  and  reliable  struc- 
ture. 

Timber  for  trestle  work  was  obtainable  on  the 
adjacent  hills.  Local  sawmills  , furnished  lumber  at 
$25  per  thousand;  the  distance  to  supply  points  was 
twenty-five  miles ,  with  roads  fair  and  generally  level, 
except  five  miles  which  had  from  2  per  cent  to  10  per 
cent  grades.  The  cost  of  hauling  supplies  was  75c.  per 
cwt.  The  wages  were,  for  foreman,  $150  per  month, 
and  board;  for  shift  bosses,  $125  per  month,  and  board; 


April  7,  1921 


ENGINEERING     NEWS-RECORD 


601 


and  for  labor,  $2  to  $3.50  per  day.  Board  cost  75c. 
per  day.  Rubber  boots  and  slickers  were  furnished 
to  men  working  in  water. 

The  accompanying  table  shows  the  cost  of  sluicing 
for  each  year.  The  year's  program  was,  March  25  to 
31,  organizing  forces  and  securing  supplies;  April  1 
to  May  1,  digging  channel  in  power  canal,  and  cut- 
ting ice  out  with  water;  May  1  to  15,  testing  out  plant, 
generally  repairing  power  canal,  building  flumes,  etc.; 
May  15  to  Oct.  1  to  10,  sluicing.  Ice  often  froze  and 
weighted  down  flumes  prior  to  May  15  and  after  Sept. 
15.  By  Oct.  10  it  was  impossible  to  work,  and  work 
was  generally  suspended,  as  the  men  were  hard  lo  hold 
on  account  of  the  freezing  water  in  which  they  worked. 


paint  is  used  whose  spreading  rate  requires  a  man  to 
spend  $6  worth  of  labor  time  to  apply  it,  and  it  is 
customary  practice  to  repaint  every  five  years.  If 
instead  a  cheaper  paint,  bought  for  $1.60  per  gallon 
is  used,  which,  however,  requires  repainting  every  three 
years,  it  may  not  pay  to  spend  as  much  labor  in  apply- 
ing it.  The  calculation,  carried  out  as  indicated  on 
the  diagram,  shows  that  not  over  $4.10  labor  cost  per 
gallon  should  be  spent. 

The  formulas  by  which  the  calculations  may  be  car- 
ried out  are  noted  on  the  diagrams.  Ordinarily,  how- 
ever, the  diagrams  themselves  will  be  found  much  more 
rapid  than   numerical  computation. 


Diagram  for  Computing  Paint  Values 

[N  Enf/ineirmg  Neirn-Rerord   of  Jan.   6,   p.  42,   Prof. 


paint  user  can  afford  to  pay  for  paint  which  will  last, 

say    four  years  and  costs   $6 

per  gallon  to  apply,  when  he 

has  available  at  $3.50  per  gal- 
lon another  paint,  which  also 

costs  $6  to  apply,  but  which 

lasts  five  years.    The  chart  re- 
produced  herewith   enables 

such    cost    calculations    to    be 

made  more  rapidly.   It  includes 

the  three  factors  of  paint  cost, 

labor  cost  to  apply  the  paint 

(  both   in   dollars  per  gallon ) , 

and  years  of  life.     Three  e.x- 

planatory  diagrams  below  the 

main  diagram  show  the  method 

of  using  it  in  three  diff'erent 

calculations. 

In  the  first  example,  the  case 

calculated   by    Prof.   Sabin    is 
hown.     One   paint   is   worth 

$3.50  per  gallon,  costs  $6  per 

gallon  to  apply,  and  will  last 

five  years;    then  how  much  is 

a  gallon  of  paint  worth  that 

lasts  only  four  years,  the  cost 

of  application  being  the  same? 

At  the  intersection  of  the  hor- 
izontal   for    $3.50    paint    cost 

with  the  vertical  through  $6 

labor  cost  (upper  scale),  the  diagonal  (which  represents 

cost  of  a  gallon  of  paint  applied)    is  followed  down   to 

where  it  meets  the  sloping  line  representing  five  years  of 

life.     From  here,  following  back  the  horizontal  to  iiiter- 
iHect  the  line  for  four  years  of  life,  the  total-cost  diagonal 

IS   followed   down   to   intersect   the   labor-cost   vertical, 
'iving  the  horizontal  line  $1.60,  which  is  the  value  per 
■1   of  the  second  paint. 

the  second  .«!mall  diagram  the  problem  is  worked 
Hit  of  determining  how  long  a  given  paint  must  last 
n  order  to  be  as  economical  as  another  paint,  for  which 
-.o.-^l  and  length  of  life  are  known.  Following  through 
.he  lines  shown  on  the  diagram,  it  will  be  found  that  a 
ife  of  3.47  years  should  be  expected  of  the  cheaper 
)aint. 

Sometimes  computations  of  justifiable  labor  cost  to 
ipply  paint  may  have  to  be  made.  The  third  of  the 
mall    diagrams    shows    such    a    calculation..      A    $3.50 


Study  of  Sulphur  and  Phosphorus 

pEST  of  rivet  bars  and  rivets  madew  ith  various 
sulphur  content  including  sulphur  well  above  present 
allowable  limits  are  in  progress  at  the  Watertown 
Ai  senal  and  the  Naval  Experiment  Station  at  Annapolis, 
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Cost  in  Cents  per  Hour  to  apply  One  Sollon  of  Paint 
30  40  50  eO  70  60  90  100 


12    3     4    5     6 

\        '>                                          1    •         -^ 
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VBfefeYs 
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vvnenYs*Yc  use  fi'La-PfU 
i.vi;  I'.M.VT  vvi.rEs 


according  to  iriformalion  just  issued  by  the  joint  com- 
mittee on  investigation  of  phosphorus  and  sulphur  in 
steel  (G.  K.  Burge.s.s.  chairman,  C.  I>.  Warwick,  secre- 
tary). These  te.sts  will  shortly  be  extended  to  plate 
and  shape  steal  with  carbon  ranging  from  0.06  to  0.22 
per  cent,  mangane.se  0.35  to  0.40  per  cent,  phosphorus 
normal,  and  sulphur  varying  from  0.03  to  0.08  per  cent. 
Still  higher  sulphur  content  will  be  subjected  to  test  in 
material  rolled  from  special  ingots  recently  made  with 
sulphur  (iron  sulphide)  added  after  pouring,  the  maxi- 
mum in  this  .series  being  0.15  per  cent.  This  material 
will  be  tested  transversely  as  well  as  longitudinally. 

Studies  are  being  initiated  to  devi.se  .service  testa  on 
material  of  high  sulphur  or  high  pho.sphorus  content. 
The  joint  committee  is  also  continuing  its  efforts  to 
secure  material  that  has  either  failed  or  proved  itself 
in  service,  with  .•'ul|)hur  or  ph(is)ih<irus  content  above 
pormal. 
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Tests  Fix  Vehicle  Tunnel 
Ventilation  Policies 

Carbon  Monoxide  Limit  of  4  Parts  Per  10,000 

Established — Forty  Air  Changes 

Per  Hour  in  Tubes 

BASED  upon  the  results  of  experiments  conducted 
jointly  with  the  U.  S.  Bureau  of  Mines,  the  New 
York-New  Jersey  Tunnel  Commissions  have  determined 
upon  general  policies  of  ventilating  the  two  29-ft. 
subaqueous  tubes  which  involve  fresh  air  requirements 
of  3,600,000  cu.ft.  per  minute,  equivalent  to  about  forty 
changes  of  air  per  hour  in  each  tube.  The  tests  also 
show  that  safe  conditions  will  result  if  a  dilution  of 
the  exhaust  gai5es  of  motor  vehicles  using  the  tunnel 
is  regulated  so  as  to  limit  the  amount  of  carbon 
monoxide  to  4  parts  per  10,000.  The  results  of  the 
tests  are  summarized  in  the  1920  annual  report  of 
C.  M.  Holland,  chief  engineer  of  the  commissions,  the 
source  of  the  following   notes: 

The  ventilation  of  the  tunnels,  about  8,300  ft.  long 
between  portals,  has  been  investigated  under  the  fol- 
lowing three  subdivisions:  (1)  Amount  and  composi- 
tion of  exhaust  gases  from  motor  vehicles;  (2)  the 
dilution  necessary  to  render  the  exhaust  gases  harmless ; 
(3)  method  and  equipment  necessary  for  adequate 
ventilation. 

Impurities  in  the  atmosphere  of  a  tunnel  used  by 
motor  vehicles  are  the  products  of  combustion  of  gaso- 
line. Ventilation  requirements  are  largely  dependent 
upon  the  amount  of  carbon  monoxide  pi-oduced.  This 
gas  is  a  result  of  incomplete  combustion  and  is 
poisonous.  It  has  an  affinity  for  the  blood  and  reduces 
its  oxygen-carrying  capacity.  The  symptoms  of  carbon 
monoxide  poisoning  are  headache,  nausea,  weakness  of 
the  limbs,  and,  in  severe  cases,  unconsciousness. 

Amount  and  Composition  of  Exhaust  Gases — Tests 
under  the  direction  of  A.  C.  Fieldner,  supervising 
chemist,  were  made  on  101  motor  vehicles  to  determine 
the  amount  and  composition  of  exhaust  gases.  The 
motor  vehicles  tested  were  classified  in  four  groups — 
passenger  cars,  trucks  under  2-ton  capacity,  2  to  5  tons, 
and  5  tons  and  over.  The  average  results  of  all  road 
tests  show  that  at  a  speed  of  6  miles  per  hour  the 
exhaust  gases  of  trucks  contained  the  following  per- 
centages of  carbon  monoxide:  7.44  on  up-grade,  5.38 
on  down-grade,  and  7.56  on  level-grade,  with  corre- 
sponding quantities  of  carbon  monoxide,  in  cubic  feet 
per  car  per  minute,  of  1.95,  0.72  and  1.40.  At  a  speed 
of  ten  miles  per  hour,  the  corresponding  percentages 
for  trucks  were  6.20,  6.22  and  7.30,  and  for  passenger 
cars,  7.03,  6.30  and  7.19,  with  corresponding  quan- 
tities of  carbon  monoxide  in  cubic  feet  per  car  per 
minute  for  trucks  of  2.43,  1.21  and  1.99,  and  for  pas- 
senger cars,  1.33,  0.62  and  0.99.  The  average  per- 
centages of  carbon  monoxide  in  the  exhaust  gases  for 
all  cars  tested  were:  With  engines  idling,  6.72; 
engines  racing,  7.37;  accelerating  from  rest  up  maxi- 
mum grade,  6.40;  with  corresponding  quantities  of 
carbon  monoxide  in  cubic  feet  per  car  per  minute,  0.644, 
1.53  and  2.11.  The  fact  that  the  quantity  of  carbon 
monoxide  produced  per  minute  with  engine  idling  is 
small  shows  that  where  traffic  is  blocked  and  the  cars 
crowded  closer  together  than  during  normal  operation, 
the  ventilation  requirements  would  be  no  greater  than 
during  normal  operation. 


The  experiments  also  included  the  determination  of 
the  heat  produced  by  the  combustion  of  gasoline  and 
it  was  found  that  1  lb.  of  gasoline  produced  14,910 
B.t.u.  In  general,  the  results  of  the  test  showed  that 
the  exhaust  gases  contained  about  6.8  per  cent  car- 
bon monoxide  and  8.4  per  cent  carbon  dioxide,  devel- 
oping only  67  per  cent  of  the  heat  value  of  the  gasoline, 
so  that  about  one-third  of  the  gasoline  fuel  used  for 
motor  vehicles  is  wasted  through  incomplete  combustion. 

Dihition  of  Gases — Experiments  to  determine  the 
proper  dilution  to  render  the  exhaust  gases  harmless 
were  conducted  at  the  Bureau  of  Mines  Experiment 
Station  at  Yale  University  under  the  direction  of  Dr. 
Yandell  Henderson,  consulting  physiologist.  Members 
of  the  staff  spent  periods  of  1  hr.  in  a  chamber  of  226 
cu.ft.  capacity  in  amounts  of  carbon  monoxide  varying 
from  2  to  10  parts  per  10,000.  In  addition,  tests  were 
also  performed  on  a  large  number  of  persons  in  a 
chamber  of  12,000  cu.ft.  capacity  into  which  an  auto- 
mobile engine  exhausted.  The  length  of  time  required 
to  travel  through  the  Hudson  vehicular  tunnel  from 
portal  to  portal  at  a  speed  of  3  miles  per  hour  will  be 
31.4  min.  and  the  1-hr.  test,  therefore,  was  considered 
sufficient.  The  avei'age  speed  of  passenger  cars  through 
the  tunnel  will  probably  be  not  less  10  miles  an 
hour,  requiring  a  9.4-min.  trip.  It  is  considered,  the 
report  states,  that  a  standard  adopted  on  a  basis  of 
45  min.  time  in  the  tunnel  will  assure  the  safety  of 
passengers. 

The  physiological  effects  of  carbon  monoxide  are 
wholly  due  to  the  union  of  carbon  monoxide  with  the 
hemoglobin  of  the  blood.  The  combination  of  carbon 
monoxide  and  hemoglobin  is  a  reversible  action,  so  that 
when  a  person  returns  to  fresh  air  the  cai-bon  m.onoxide 
is  gradually  eliminated.  Headache  proved  the  most 
definite  and  reliable  sign  of  carbon  monoxide  poisoning. 
Concentrations  of  gas  too  weak  or  periods  of  exposure 
too  short  to  induce  this  sign  are  considered  harmless. 
No  one  had  this  symptom  to  an  appreciable  degree  after 
a  period  of  1  hr.  in  the  chamber  with  4  parts  per  10,000 
of  carbon  monoxide.  With  6  parts  the  degree  of  effect, 
if  any,  was  usually  very  slight,  while  with  8  parts  there 
was  decided  discomfort  for  some  hours,  although  not 
enough  to  interfere  with  the  continuance  of  efficient 
work  in  the  laboratory  or  at  the  desk.  The  accompany- 
ing table  summarizes  the  experimental  results  for  1-hr. 
exposure  to  various  concentrations  in  the  chamber: 


Corresponding 

Equilibrium 

Percentage 

Parts  CO  in 

Value  for 

Savaration 

10,000   Parts  of   Ai 

Blood  Percentage 

in   Blood 

Breathed 

Saturation 

.\fter  1  Hr. 

Headache 

2 

23 

11-12 

None 

4 

36 

15-20 

None 

6 

47 

18-26 

None  or  slight 

g 

53 

32-34 

Distinct 

10 

38 

38 

Marked  for 

several  hours 

Passengers  in  cars  going  thi'ough  the  tunnel  in  about 
10  or  15  min.  will  absorb  very  little  gas.  The  standard 
recommended  for  the  tunnels — a  uniform  concentration 
not  exceeding  4  parts  carbon  monoxide  in  10,000  parts 
of  air  or  its  equivalent  is  considered  a  safe  and  con- 
servative figui'e.  Risk  of  considerable  discomfoi't  would 
begin  at  from  8  to  9  parts.  These  conclusions  agree 
closely  with  others  arrived  at  independently  by  Dr. 
'ialdane,  the  British  authority. 

Ventilation  Metliod  and  Equipment— The  estimated 
capacity  of  the  20-ft.  tunnel  roadwa.v  with  two  lines  of 
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motor  vehicles  operating  in  the  same  direction  is  1,900 
vehicles  per  hour.  In  calculating  the  ventilation  i-e- 
quirements,  however,  this  number  has  been  increased  as 
a  basis  for  determining  the  amount  of  fresh  air  re- 
quired. Assumed  speeds  and  spacing  in  the  two  lines  of 
traffic  have  been  used  giving  a  total  of  2,113  vehicles 
per  hour,  or  about  11  per  cent  greater  than  the  esti- 
mated capacity  of  the  tunnel. 


ESmfATE    OF 

TRAFFIC 

FOR    \E\TILATIOX 

EQUIREMENTS 

\'chicle,-i 

P 

rr  Cent  of 

Vehiclea 

per  Hr 

r. 

alTraifi. 

in  Tunne: 

Fnsll.,„r 

f>-pc<Hl  10  ni 

.  p*»r  hr.,  spacing 

40ft  > 

Pl^a-surp  cars 

5bO 

17 

■■.7 

Truck. 

Ips.s  th.-in  2-ton  capacity 

I8U 

8  ') 

28 

Trul•k^ 

.  2  to  5  tons 

780 

)7 

123 

.SlowLin, 

(.'*peed.  6  m 

.  per  hr  ,  spacing 

40  ft.) 

Motor  trucks  5  ton 

>and  over. . 

79} 

37  5 

208 

Total. 

2,113 

100  0 

4lt> 

The  road  tests  on  motor  vehicles  showed  that  the 
volume  of  carbon  monoxide  produced  varies  with  the 
gradients.  For  the  conditions  of  traffic  as  given  in  the 
table,  293  cu.ft.  of  fresh  air  per  minute  per  foot  of 
up-grade  are  required,  124.6  cu.ft.  for  the  down-grade 
and  224.5  cu.ft.  for  the  level-grade.  The  sections  from 
the  tunnel  portals  to  the  street  surface  will  be  either 
entirely  open  or  sufficiently  open  to  allow  of  natural 
ventilation.  The  following  tabulation  shows  the  amount 
of  fresh  air  in  cubic  feet  per  minute  required  on  the 
various  grades  in  each  tube: 

CUBIC    FEET    OF    AIR    PER    MINUTE    FOR    VENTILATION 


Up-C;radc    1.. 
810.145 
701,735 


.■el-t;r.-.d.- 
757.687 
757,687 


Down-Clradc 
266  074 
323,277 


Total 
1, 833,901. 
1.782.699 


This  represents  54,  42  and  23  air  changes  per  hour 
on  the  up-grades,  level-grades  and  down-grades,  respec- 
tively, or  an  average  of  41  changes  per  hour  for  the 
north  tube  and  40  changes  per  hour  for  the  south  tube. 

In  considering  the  method  of  ventilation  two  general 
methods  have  been  studied,  namely,  longitudinal  and 
distributive.  High  air  velocities  and  lack  of  definite 
control  have  led  the  commissions'  engineering  staff  to 
di.scard  the  longitudinal  method  of  ventilation  and  to 
recommend  a  distributive  method  whereby  air  is  intro- 
duced into  and  exhausted  from  the  tunnel  through  a 
number  of  openings  at  frequent  intervals  leading  from 
the  roadway.  The  fresh-air  duct  is  to  be  located  below 
and  the  exhaust  duct  above  the  tunnel  roadway.  Fresh 
air.  supplied  by  blower  fans  at  the  shafts,  will  be  di.s- 
charged  from  the  main  ducts  through  adjustable  open- 
ings into  continuous  expansion  chambers  on  each  side 
of  the  roadway,  from  which  the  air  will  escape  into  the 
tunnel.  The  exhaust  ducts,  located  above  the  roadway 
and  connected  with  the  exhaust  fans  at  the  shafts,  will 
have  openings  of  varying  sizes  provided  with  adjustable 
shutters.  By  making  the  openings  for  the  intakes  and 
outlets  adjustable,  it  will  be  possible  to  regulate  the 
volume  of  air  supplied  and  withdrawn  so  as  to  meet  the 
requirements  of  traffic. 

Each  tunnel  will  have  four  ventilating  shafts,  two 
located  near  the  pierhead  line  and  the  others  about 
midway  between  these  points  and  the  portals.  The 
distance  between  river  ventilating  shafts  is  about  3,375 
ft.  In  co-operation  with  the  U.  S.  Bureau  of  Mines  a 
series  of  testn  is  now  being  conductetl  al  the  University 
of  Illinois  to  supply  data  for  an  a(lequ;ite  and  econom- 
ical design  of  the  ventilating  ducts  for  the  tunnels. 


Drag-line  Excavator  Operations  at 
the  Englewood  Dam 


By  H.  S.  R.  McCurdy 


C CONTINUOUS  high  output,  because  of  the  plan  of 
>  operation  followed,  has  been  recorded  by  the  drag- 
line excavators  at  work  on  the  Englewood  dam  of  the 
Miami  valley  flood  protection  works.  These  machines 
are  loading  a  coar.se  glacial  gravel  into  12-yd.  cars 
hauled  in  five-car  trains  to  hog-box  sumps,  whence  the 
dumped  material  is  pumped  into  the  dam  embankment. 
Working  two  10-hour  shifts  the  monthly  output  for  each 
e.xcavator  has  averaged  75,000  cu.yd.  To  date  the  best 
performance  of  a  single  machine  has  been  to  load  274 
cars  or  2,740  cu.yd.  in  a  10-hour  shift.  At  three  bucket- 
fuls  to  a  car  this  performance  involves  82.2  scoops 
and  swings  per  hour. 

As  shown  b\  the  map,  the  borrow  pit  area  at  Engle- 
wood is  about  2.000  ft.  square.    The  depth  of  excavation 


!  Dltltow  I'lT  AN1>  .sunn,  TR.\CK  I..\YOtiT  AT  K.\(il.E\Vt).()D 
DAM 

is  from  15  to  20  ft.  When  the  dam  is  completed  the 
pit  connecting  with  the  Stillwater  River  will  form  an 
artificial  lake  of  about  200  acres. 

Two  115-ton  draglines,  one  steam  and  one  electric, 
fitted  with  85-ft.  booms  and  equipped  with  4J-cu.yd. 
buckets  excavate  and  load  the  material.  The  loading 
tracks  run  north  and  south  across  the  pit  area,  at  inter- 
vals of  150  ft.,  with  connections  to  each  other  and  to 
the  sumps  as  indicated  by  the  map.  All  cuts  run  north 
and  south  and  are  made  progressively  across  the  pit 
from  west  to  east.  The  draglines  travel  up  one  cut  and 
down  the  next,  being  spaced  about  1,500  ft.  apart  along 
the  cut.  By  this  arrangement  on»!  machine  reaches  th<' 
middle  of  the  pit  as  the  other  reaches  the  end  and  both 
move  to  the  new  cut  at  about  the  same  time.  In  each 
cut  the  machines  excavate  the  area  between  the  face  of 
the  previous  cut  and  the  loading  track,  backing  along 
as  they  work,  as  the  map  indicates. 
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There  are  six  materials  trains.  The  empty  trains 
run  from  the  sumps  directly  to  the  southerly  dragline, 
waiting  there  for  the  trains  to  be  loaded  and  moved 
ahead.  A  train  stands  at  each  dragline.  As  the  north- 
erly machine  is  loading  the  next  to  the  last  car  the 
engine  runner  blows  his  whistle.  At  this  signal  the 
train,  also  partially  loaded,  at  the  southerly  dragline 
proceeds  to  the  northerly  dragline  and  an  empty  train 
takes  its  place  at  the  southerly  dragline.  Time  for 
the  shift  is  provided  by  the  period  required  to  load  the 
last  car  of  the  northerly  train.  Should  it  happen  that 
a  train  at  the  southerly  dragline  is  fully  loaded  before 
a  signal  comes  from  the  northerly  dragline  it  moves 
directly  to  the  pumps  by  means  of  a  cross-over  from 
the  loading  track.  This  schedule  is  sufficiently  flex- 
ible to  meet  actual  operating  conditions  and  reduce 
the  dragline  delays  due  to  train  service  to  very  limited 
periods.  It  is  worth  note  perhaps  that  experience  with 
over  two  million  cubic  yards  of  excavation  shows  that 
each  44-cu.yd.  bucketful  excavated  builds  3  cu.yd.  of 
dam  embankment. 

The  Englewood  dam  is  a  portion  of  the  flood  protec- 
tion works  of  the  Miami  Conservancy  District,  Arthur 
E.  Morgan,  chief  engineer,  Charles  H.  Paul,  assistant 
chief  engineer  and  C.  H.  Locher,  construction  manager. 


Milwaukee  Chemists  Say  Postpone 
Water  Filtration 

y\N  ADVERSE  report  on  the  proposed  water  filtra- 
/"vtion  plant  for  Milwaukee  has  been  made  by  a  com- 
mittee of  the  local  section  of  the  American  Chemical 
Society  and  endorsed  by  the  section,  according  to  the 
March  Chemical  Bulletin.  This  report  is  the  result  of 
a  request  made  by  the  Mayor  to  the  local  section  for 
an  opinion  on  the  recommendations  of  J.  W.  Ellms  in 
his  report  on  the  Milwaukee  water  purification  experi- 
ments and  plans  for  treating  the  supply  {Engineering 
News-Record,  Aug.  5,  1920,  p.  297).  The  principal 
finding  of  the  committee  (George  N.  Prentiss,  chair- 
man) was  that  water  filtration  will  not  remove  tastes 
and  odors  in  the  Milwaukee  water  which  are  due  to 
products  from  the  chlorine  treatment  of  water  con- 
taminated by  phenol  derivatives  in  industrial  wastes, 
whereas  the  activated-sludge  process  will  keep  the 
phenol  derivatives  out  of  the  lake  or  else  so  change  them 
that  they  will  not  combine  with  chlorine  to  cause  tastes 
and  odors  in  the  water. 

Other  points  made  are  (1)  that  chlorination  will 
continue  to  insure  a  safe  water  until  the  sewage  treat- 
ment plant  is  in  operation  when  the  contamination  will 
decrease  with  a  corresponding  decrease  in  chlorine  re- 
quired; (2)  that  contamination  from  passing  vessels 
can  he  eliminated  by  fedei-al  regulation;  (3)  that  most 
of  the  street  contamination  will  be  carried  into  the 
sewers  by  the  first  rush  of  storm  water;  (4)  that  the 
activated-sludge  process  will  remove  90  per  cent  of  the 
bacteria  and  95  per  cent  of  the  solid  matter  in  the 
.sewage;  (5)  that  some  form  of  filtration  is  desirable 
but  it  can  be  deferred  until  additional  chemical  and 
experimental  work  has  been  done  upon  the  problem  of 
precipitation,  filtration  and  chlorination,  or  even  until 
the  sewage  treatment  plant  has  demonstrated  what  in- 
luence  it  will  have  on  these  problems;  (6)  that  recent 
experiments  on  sewage  sedimentation  and  filtration  on 
Jones  Island  justify  consideration  of  their  applicability 
to  water  filtration ;    (7)    that  an  additional  water  chlo- 


rination house  and  equipment  be  installed  for  emer- 
gency use;  (8)  that  the  city  endow  one  of  the  larger 
universities  with  a  suitable  sum  for  research  on  sewage 
and  water  along  the  lines  of  sedimentation,  filtration 
and  chlorination,  the  work  to  be  carried  on  by  an 
expert  in  modern  physical  and  colloidal  chemistry;  (9) 
that  a  committee  of  chemists  and  engineers  be  ap- 
pointed to  act  as  an  advisory  and  consulting  body  on 
all  matters  pertaining  to  water  purification;  ("10)  that 
all  research  and  experimental  work  and  all  projects  deal- 
ing with  water  purification  and  sewage  treatment  be 
under  the  jurisdiction  of  one  body. 

The  committee  points  to  the  typhoid  statistics  of  Mil- 
waukee as  proof  that  the  water  supply  is  not  a  present 
menace  to  health.  It  states  that  in  1919  the  Milwaukee 
typhoid  death  rate  was  3.5  per  100,000,  placing  it  .second 
lest  among  cities  of  over  200,000  population,  and  says 
that  advance  figures  for  1920  show  a  still  lower  death 
rate  from  typhoid. 


The  New  Indiana  License  Law 

POINTS  in  the  Indiana  license  law,  recently  enacted, 
are  as  follows:  It  covers  professional  engineers  and 
surveyors  whose  duties  are  not  defined.  They  must 
obtain  a  license  within  six  months  after  the  act  goes 
into  effect.  A  State  board  of  registration  consisting  of 
six  members,  at  least  two  of  whom  shall  be  professional 
engineers  and  two  land  surveyors,  is  to  be  appointed 
by  the  Governor.  Board  members  receive  $10  per  day 
plus  expenses  during  the  period  of  attendance  at  ses- 
sions. Registration  costs  $25  and  annual  renewal  $10. 
"Evidence  satisfactory  to  the  board"  is  required.  A 
reciprocity  clause  is  included  for  those  holding  licenses 
from  other  states  and  provinces  of  Canada,  where  re- 
quirements are  of  a  "standard  satisfactory  to  the 
board." 

Persons  eligible  must  be  more  than  25  years  old; 
citizens  of  United  States  or  Canada ;  must  speak  or  write 
English ;  be  of  good  reputation  and  have  been  engaged 
for  six  years  in  active  practice.  Ten  years'  practice 
or  graduation  and  four  years'  practice  shall  be  regarded 
as  prima  facie  satisfactory  evidence  of  the  applicant's 
qualifications.  When  evidence  is  not  conclusive  an  ex- 
amination may  be  given.  Those  now  practicing  may  be 
registered  at  any  time  within  a  year.  Revocation  of 
license  may  be  made  in  the  case  of  gross  negligence, 
incompetence  or  misconduct.  Practicing  or  offering  to 
practice,  except  for  non-residents,  is  a  misdemeanor 
punishable  by  a  fine  of  from  $100  to  $500,  or  three 
months'  imprisonment  or  both.  Outside  engineers  may 
off'er  to  practice  and  practice  after  filing  application. 
Exemptions  include  employees  of  registered  engineers 
and  surveyors,  officers  of  the  United  States  when  prac- 
ticing as  such,  duly  elected  and  qualified  county  sur- 
veyors. Corporations  or  partnerships  may  practice  if 
the  members  are  registered. 


Traffic  Chart  Cbrrection 

Figures  for  the  distribution  of  tonnage  on  the  traffic 
chart  on  p.  339  of  the  Feb.  24  issue  were  erroneously 
given.  The  chart  shows  a  total  of  8,607  tons,  which 
should  have  been  distributed  as  follows:  Pleasure  mo- 
tors, 6,556  tons  or  76.1  per  cent  of  the  total  tonnage; 
motor  trucks,  1,807  tons  or  21  per  cent;  motor-cycles, 
17  tons  or  0.2  per  cent;  horse-drawn  vehicles,  227  torn 
or  2.7  per  cent. 
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Excluding  Air  From  Pitometer  Piping 


By  F.  W.  Medough 


Letters  to  the  Editor 


THE  usual  method  of  expelling  air  from  the  pitom- 
eter piping  preparatory  to  taking  readings  consists 
of  the  following  steps:  Close  valve  J  (see  figure)  to 
prevent  circulation  and  consequent  loss  of  the  carbon 
tetrachloride  mixture.  Open  valves  D  and  H  and  allow 
water  to  flow  through  freely  until  all  of  the  air  in  the 
tubing  between  the  water  pipe  and  the  valves  has  been 
expelled.  Then  close  valves  D  and  H  and  open  valve  J, 
thus  allowing  the  liquid 
to  circulate.  Now  very 
carefully  open  valves  I) 
and  H  a  trifle  at  a  time,  so 
regulating  the  pressure 
that  the  liquid  is  forced 
up  first  in  one  side  of  the 
tube  and  then  in  the  other. 
The  result  is  that  the 
water  column  EF  is  forced 
up  to  the  position  FG  and 
any  air  bubbles  between 
F  and  H  are  carried  up 
and  out  with  the  outflow- 
ing stream.  The  same 
thing  happens  to  air  bub- 
bles between  B  and  C 
when  the  liquid  is  forced 
up  in  the  other  side. 

The  only  objection  to 
this  method  is  that  is  re- 
quires a  very  steady  hand 
and  the  amateur  usually 
allows  the  pressure  to  be- 
come too  great  on  one  side, 

with  the  result  that  the  carbon  tetrachloride  mixture  is 
shot  past  the  bottom  of  the  U-tube  and  lost.  This  may 
be  easily  avoided  by  running  a  fine  wire  through  each 
valve  so  that  one  wire  will  extend  from  /)  to  B  and  the 
other  wire  from  H  to  F.  Also  between  B  an''  C  add 
another  valve,  K,  similar  to  the  valve  J.  Now  close 
valve  K  and  open  valves  H  and  .7.  holding  the  discharge 
end  of  the  tubing  up  a  little  higher  than  the  tee.  The 
air  bubbles  between  F  and  G  will  travel  up  the  wire 
and  escape  at  the  sarme  time  that  the  air  is  being 
pushed  out  of  the  tubing  between  the  water  pipe  and  the 
valve  //.  When  all  of  the  air  has  beeTi  expelled  from 
one  side  close  the  valves  H  and  .7  and  open  the  valves 
K  and  D  and  allow  the  water  to  run  until  all  of  the 
«rir  has  been  expelled  from  this  side.  Now  close  valve 
D  and  open  valve  .7  and  the  operator  may  begin  to 
take  readings.  As  the  valves  can  he  closed  with  the 
wire  in  the  rubber  tubing  it  is  not  necessary  to  remove 
the   wire. 


PITO.METER  PIPING  AXD 
VALVES 


City  Faces  DamaKe  Suits  After  Typhoid  Epidemic 
Ad  a  result  of  a  typhoid  outbreak  in  Pittsburg, 
Cal.,  a.Hcribed  to  a  polluted  water  supply,  reference  to 
which  appears  in  Enfiitirrrinff  NrirK-Rprorri,  Dec.  30, 
1920,  p.  1288.  and  on  p.  605  of  this  i.isue.  21  suits 
have  been  filed  against  the  city  by  persons  who  werp 
aick  during  the  outbreak.  The  damagp  claims  are  re- 
ported to  total  about  $140,000. 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


The  First  Engineering  School  in  America 

Sir — In  Engineering  Neics-Record,  Feb.  24.  1921,  p,  349 
there  appeared  a  letter  claiming  that  Norwich  University 
and  not  Union  College  was  the  first  college  in  America  to 
give  an  engineering  course.  Neither  of  these  was  the 
first;  the  honor  belongs  to  the  Rensselaer  Polytechnic  In- 
stitute. Troy.  N.  Y.  This  school  was  founded  by  Stephen 
Van  Rensselaer  in  1S24  as  a  school  for  "Instruction  in 
Mathematics,  Physics.  Chemistry,  Geology,  and  Natural  His- 
tory, with  their  application  to  Civil  Engineering,  the  Arts, 
Manufacture,  and  Agriculture"  and  was  at  that  time  called 
the  Rensselaer  School.  Professor  Eaton,  the  senior  pro- 
fessor, was  a  land  surveyor  in  1790  and  in  the  catalogue  of 
1828  Eaton  is  put  down  as  Professor  of  Civil  Engineering. 
In  a  pamphlet  of  1826  it  says  that  surveying,  hydraulics 
and  mechanical  powers  were  taught,  as  was  likewise  what 
was  known  of  galvanic  batteries  and  electrometers. 

A   full   description  of  the   college  may  be  obtained  from 
History   of  the   Institute.   John   Wiley.  2nd   ed..  or  may  be 
found  in  "The  New  International  Encyclopedia." 
Danbury,  Conn.,  Thomas  M.  Belden, 

March  28.  R.  P.  I.,  Class  of  1915. 


Chlorination  at  Pittsburg,  Cal.:    A  Correction 

Sir — I  wish  to  correct  an  erroneous  impression  given  in 
Engineering  Neu-s-Rrcord,  Dec.  30,  1920,  p.  1288.  under  the 
title  "Results  of  Stopping  Chlorination  One  Day."  I  fear 
that  a  casual  reader  of  this  article,  which  is  supposed  to  be 
an  abstract  of  a  paper  recently  prepared  by  me,  would  con- 
clude that  the  typhoid  outbreak  at  Pittsburg,  Cal..  i-esulted 
from  a  method  of  water-works  operation  consented  to  by  the 
State  Board  of  Health. 

The  article  states  that  "as  the  population  sei'ved  is  only 
about  .5.000,  a  single  small-capacity  chlorination  plant  was 
considered  sufficient."  This  department  certainly  did  not 
so  view  the  situation;  nor  did  the  city.  .A.s  a  matter  of  fact, 
an  emergency  hypochlorite  installation  and  rapid  sand  filters 
were  also  provided  at  this  plant. 

The  article  further  states  that  "for  the  short  time  during 
which  chlorination  was  to  be  discontinued  it  was  not  con- 
sidered necessary  to  start  up  the  chlorine  of  lime  plant." 
It  should  be  added  that  the  person  who  took  it  upon  himself 
to  decide  this  point  was  the  plant  operator.  Neither  the 
city  officials  nor  the  State  Board  of  Health  were  notified  of 
a  cessation  in  treatment.  When  the  typhoid  outbreak 
brought  on  an  investigation  revealing  the  facts,  this  oper- 
ator and  the  superintendent  of  water-works  were  both  dis- 
charged. 

The  article  then  states  that  "In  view  of  this  experience 
Mr.  Hilscher  recommended  the  installation  of  duplicate 
chlorination  plants."  Such  a  recommendation  was  not  made 
in  the  case  of  Pittsburg.  The  epidemic  was  due  to  careless 
operation  and  not  a  lack  of  equipment.  Furthermore,  the 
rity  at  that  time  had  nearly  completed  development  of  a  well 
supply  and  within  a  month  following  the  epidemic  the  river 
supply  was  permanently  abandoned. 

Very  truly  yours, 

Berkeley,  fal..  .Ian.  4  RALPH  HhjiCHER. 

Director  Bureau  nf  Sanitary  Engineering 
rnliforniB  Slate  Board  of  Health. 

[We  regret  our  misunderstanding  or  misinterprc'  'tion  of 
the  pap''v  in  quci>ti'>n   —  EniTfrn  ] 
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Elevated  Sidewalk  Proposed  to  Relieve 
Traffic  Congestion 

Sir — Nearly  all  cities  face  the  congested  traffic  problem, 
it  is  also  well  known  that  the  66-ft.  street  is  a  factor  to  be 
reckoned  with.  The  accompanying  sketch  shows  construc- 
tion of  a  proposed  20-ft.  sidewalk  directly  over  the  street 
car  lines.  The  supporting  columns  are  6  ft.  from  outside  to 
outside.  This  gives  a  6-ft.  platform  in  the  center  of  the 
street   which    will    facilitate    loading   and   unloading   street 
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cars.  Tlie  ramps  are  6  ft.  wide  and  have  an  easy  1:4  slope. 
Retail  merchants  would  favor  the  construction  of  this  cen- 
tral sidewalk  as  it  would  equalize  both  sides  of  the  street. 
Practically  all  stores  would  make  a  connection  with  the  side- 
walk. The  construction  of  the  central  overhead  walk  would 
mean  cutting  down  side  walk  property  line  to  6  ft. 

Olympia,  Wash..  March  20.  Frank  W.  Harris. 


In  Defense  of  the  Marshall  Plan 

Sir — In  your  issue  of  Feb.  10,  1921,  p.  273  there  was 
published  a  letter  under  the  caption  "Marshall  Plan  For 
All-California  Irrigation  Held  Chimerical"  in  which  the 
Marshall  plan  was  roundly  scored  as  being  "chimerical," 
"ill  conceived,"  "fantastical,"  etc.  In  the  same  issue  was 
a  notice  that  the  San  Francisco  section  of  the  American 
Society  of  Civil  Engineers  has  passed  resolutions  con- 
demning the  Marshall  plan. 

Now,  what  is  the  Marshall  plan,  and  why  the  haste  to 
condemn  it,  out  of  hand,  as  it  were  ?  Briefly,  the  Marshall 
plan  proposes  to  impound  in  storage  reservoirs  along  the 
upper  sources  of  the  rivers,  the  flood  waters  of  the  rainy 
season,  and  to  distribute  them  during  the  dry  season;  to 
divert  a  portion  from  the  northern  part  of  the  state  where 
there  is  an  excess,  to  the  southern  portion  where  there  is 
a  deficiency.  In  the  completion  of  this  plan  at  least  five 
great  objects  are  to  be  accomplished:  (1),  Complete  control 
of  the  spring  floods  with  elimination  of  the  heavy  annual 
cost  of  levee  work;  (2),  a  state  control  of  all  available 
water  resources  with  equitable  distribution;  (3),  ii-rigation 
of  a  vast  domain  of  potentially  rich  valley  lands;  (4),  gen- 
eration of  hydro-electric  power;  (5),  adequate  supplies  of 
potable  water  to  all  communities. 

These  problems  have  been  pressing  for  solution  with 
ever  increasing  urge  and  the  past  year,  which  was  the 
culmination  of  a  series  of  very  dry  years  in  California,  has 
served  to  forcibly  bring  them  before  the  public  mind  as 
never  before.  By  reason  of  the  small  fresh  water  flow  in 
the  Sacramento  River  last  summer  the  salt  water  fi'om  the 
ocean  crept  many  miles  inland  carrying  with  it  the  teredo, 
which  destroyed  many  thousands  of  dollars  worth  of  wooden 
piling  hitherto  immune,  and  polluted  the  drinking  water  of 
some  of  the  cities  along  the  way.  In  consequence,  one  of 
these  cities  started  litigation  against  the  irrigationists 
along  the  upper  stretches  of  the  river  and  while  the  present 
heavy  rainfall  will  relieve  the  situation  for  the  time  being, 
it  is  evidently  no  guarantee  against  future  recurrences  of 
a  similar  nature. 

Water  rights  in  California  have  been  the  source  of  long 
and  expensive  litigation  and  the  end  is  not  in  sight.  Private 
owners,  the  state  of  California  and  the  Federal  Govern- 
ment have  spent  hundreds  of  thousands  of  dollars  in  dredg- 


ing, straightening  and  levee  work  along  the  Sacramento 
and  San  Joaquin  rivers  and  are  still  at  it.  Irrigation  pro- 
jects in  the  past  have  been  developed  or  promoted  with  little 
or  no  regard  for  the  interests  of  anyone  outside  the  partic- 
ular territory  involved  and  similar  schemes  are  constantly 
being  agitated.  San  Francisco  has  turned  to  the  Sierra 
Nevada  mountains  for  a  domestic  water-supply  and  the 
cities  on  the  east  side  of  San  Francisco  Bay,  already  warned 
by  their  local  water  company  that  its  limit  of  development 
will  provide  for  only  ten  years  more  of  normal  city  growth 
are  trying  to  get  together  upon  some  method  that  will 
insure  a  supply  adequate  for  their  future  needs. 

Surely,  no  time  is  moi'e  opportune  than  the  present  for  a 
broad  gage  and  impartial  solution  of  these  troublesome 
matters  if  any  such  can  be  had.  This,  it  is  believed,  the 
Marshall  plan,  if  feasible,  will  accomplish,  and  the  Califor- 
nia State  Irrigation  Association  is  asking  the  state  legisla- 
ture to  make,  through  the  state  engineering  department,  a 
thorough  investigation  of  the  project. 

Col.  R.  B.  Marshall  who  has  proposed  this  comprehensive 
scheme  was  for  many  years  in  charge  of  the  United  States 
Geological  Survey's  topographic  work  in  California  and  is 
therefore  acquainted,  as  is  probably  no  other  man,  with  the 
state's  topogi-aphy  as  a  whole.  After  a  lifetime  of  labor 
in  this  particular  field  he  is  staking  his  reputation  on  the 
assertion  that  the  plan  he  has  developed  is  physically 
practical  and  the  question  is  too  important  for  the  state  of 
California  to  refuse  it  serious  consideration. 

Alameda,  Cal.,  G.  B.  Ashcroft. 

Mar.  17.  Civil  and  Structural  Engineer. 


Wind  Pressures  on  Surfaces 

Sir — In  Engineering  News-Record,  Feb.  24,  1921,  page 
352,  is  a  discussion  of  the  effect  of  wind  pressure  on 
inclined  surfaces.  Both  parties  seem  to  put  their  faith  in 
formulas  which  were  developed  before  the  advent  of  the 
airplane  had  given  its  great  impetus  to  the  study  of 
aerodynamics.  It  would  seem  to  an  engineer  in  touch  with 
aeronautical  work  that  the  proper  way  to  learn  the  effect 
of  wind  on  buildings  is  the  method  used  to  determine  its 
effect  on  an  airplane  wing;  i.e.,  by  wind  tunnel  tests  on  a 
model.  Instead  of  relying  on  the  old  formulas  of  Hutton 
and  Duchemin  for  their  wind  loads,  civil  engineers  should 
obtam  the  co-operation  of  aeronautical  engineers  to  obtain 
wind  tunnel  tests  that  would  determine  the  wind  loads 
which  should  be  assumed  for  different  conditions. 

In  view  of  the  number  of  wind  tunnels  in  existence, 
as  at  the  Bureau  of  Standards  and  the  Massachusetts 
Institute  of  Technology,  to  name  only  two,  there  is  little 
excuse  for  engineers  using  formulas  for  wind  pressure 
handed  down  from  the  "dark  ages"  of  aerodynamics  instead 
of  using  our  modern  facilities  for  obtaining  correct  data. 

Alfred  S.  Niles, 
Aeronautical  Structural  Engineer, 
Engineering  Division,  Army  Air  Service. 

Dayton,  Ohio,  Mar.  7. 


British  Road  Classification  Is  Nearing  Completion. 

The  clas-sification  of  roads  under  the  British  Ministry 
of  Transports'  scheme  isnearing  completion  and.  w-hen 
the  schedules  reach  their  final  form  it  is  the  intention 
of  the  ministry  to  distinguish  each  first-  and  second- 
class  road  by  an  individual  number.  Another  feature 
of  the  scheme  is  the  .standardization  of  warning  signs 
and  road  direction  posts;  provision  has  been  made  for 
indicating  the  route  numbers  on  the  arms  of  posts  in 
the  belief  that  "the  universal  adoption  of  this  practice 
would  be  of  the  greatest  service  to  road  users  gen- 
erally." These  details  are  included  in  a  letter  from 
the  ministry  to  the  highway  authorities  in  England. 
The  letter  concludes  by  saying  that  Sir  Eric  Geddes 
is  not  advocating  "any  wholesale  replacement  of  service- 
able signs  at  the  present  time. 


April  7.  1921 
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Reclaiming  Hollow  Drill  Steel 

By  J.  C.  Lamon 

Caklerwooii.    Tenii 

IN  QUARRY  and  mine  operations  where  jackhamers 
and  water-line  drilling  machines  are  used  largely, 
many  pieces  of  hollow  drill  steel  become  broken  owing  to 
the  hard  use  to  which  they  are  put.  Considerable  los.s 
is  involved  unless  some  proper  method  of  reclaiming 
this  steel  is  devised.  Hollow  drill  steels  should  first  be 
collected  and  classified,  so  that  in  reclaiming  the  original 
lengths  can  be  kept. 
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Male  and  Female  Scarf 


Ordinarii  Lap  Scarf  Hacked  tVith  Hot  Cutter 

METHODS  OF  SCARFING  STEEL  FOK  THE  WELD 

It  is  essential  to  pay  proper  attention  to  the  arrange- 
ment of  the  forge  fires  and  the  use  of  high-grade  smith- 
ing coal.  Slaked  coal  having  no  lump  larger  than  that 
which  will  pass  through  '-in.  mesh  should  be  used. 

In  building  the  forge  fire  dampen  the  coal  and  thor- 
oughly mix  it  until  it  is  in  a  plastic  condition.  Then 
place  a  block  of  wood  4  in.  x  4  in.  x  15  in.  on  the  draft 
opening,  and  fill  up  around  the  block  thoroughly  and 
pack  the  coal  with  a  sledge.  Remove  the  block  and  fill 
up  the  hole  with  live  coals,  oily  waste,  or  any  dry  ma- 
terial which  will  ignite  readily.  When  the  fire  is  well 
started,  put  on  some  coke,  allowing  the  fire  to  get  hot 
before  welding  operations  proceed.  The  idea  in  this 
is  to  confine  the  fire  to  a  ver>'  small  area  so  that  the 
welding  operations  can  proceed  with  ease. 

The  plane  of  the  anvil  should  be  that  of  the  forge. 
On  the  side  of  the  anvil  opposite  the  forge  place  some 
.sort  of  rigid  frame  upon  which  the  drill  steel  can  rest 
and  against  which  they  may  be  thrust  when  the  weld- 
ing operations  begin.  If  the  male-and-female-.scari 
method  is  used,  the  pieces  of  scarf  steel  are  driven  to- 
gether in  the  fire,  then  withdrawn  on  the  anvil.  Care- 
ful attention  to  the  .scarfing  details  should  be  made  re- 
gardless of  the  methods  used. 

In  diagonal  .scarf  welding  the  broken  ends  should  be 
heated  to  a  forging  heat  a  distance  of  approximately 
3  in.  from  the  break  and  where  the  weld  is  to  be.  After 
heating,  drift  holes  with  a  long  tapered  drift  pin.  Then 
with  a  sharp  hot  cutter  cut  the  steel  diagonally  to  form 
the  scarf.  Drift  out  the  hole  again  and  pack  the  .scarf 
with  the  hot  cutter.  Place  the  steel  in  the  fire,  scarf 
side  up.  Take  a  slow  heat,  applying  a  little  welding 
compound.  When  at  the  proper  welding  temperature, 
bring  out  the  steel  and  make  the  weM  on  the  anvil. 
After  the  weld  has  been  made,  the  holes  can  be  cleared 
out  of  all  .loalea  with  a  small  wire.  Place  the  steel  in 
a  dry  place  and  allow  it  to  cool.  Care  must  he  exercised 
in  both  heating  and  cooling  as  only  in  that  manner  can 
forging  strains  be  removed  and  the  drill  steel 'be  insured 
against  breaking  at  or  near  the  weld. 


Waterproofing  a  Vertical  Lift  Well 

By  George  L.  Knott 

rivil  Engineer.  Brooklyn.  N.  T. 

WHILE  the  writer  was  superintendent  of  public 
works  at  the  Naval  Operating  Base,  Hampton 
Roads,  Va.,  he  had  charge  of  a  new  concrete  lift  sewer 
well  10  ft.  8  in.  in  diameter,  17  ft.  deep,  with  8-in. 
walls,  and  with  2-in.  rods  for  reinforcing  the  sides  and 
'-in.  rods  for  bottom  slabs.  The  passageway  between 
the  wells  was  12  in.  thick,  with  reinforcement  only 
at  the  bottom.  The  concrete  mixture  was  1 :  1 ' :  3,  with 
5  lb.  of  hydrated  lime  for  integral  waterproofing.  The 
earth  pressure  assumed  was  90  lb.  per  cu.ft. 

The  material  excavated  was  a  heavy  muck,  and  6  ft. 
below  the  surface  water  was  found.  A  running  spring 
with  a  10-ft.  head  of  water  was  also  encountered.  The 
muck  weighed  130  lb.  per  cu.ft. 


Section    A-A 
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.•SECTIONS  OF  .SEWEK    l.ll-T   WELL  .SHOWING 
LEAKAGE   POINTS 

When  the  excavation  was  completed  and  the  water 
was  pumped  out  the  inner  and  outer  forms  were  placed, 
the  pumps  working  all  the  time.  The  labor  foreman  was 
instructed  to  complete  the  job  in  one  day  without  the 
top  slab  in  place  and  to  puddle  well  the  sides  of  the 
shell  in  placing  each  batch  of  concrete.  After  pouring 
the  concrete  the  spring  broke  through  the  sump  and  we 
had  to  allow  the  water  to  remain  for  seven  days  before 
stripping  the  forms.  We  then  pumped  the  water  out. 
finding  additional  leaks  at  A^  and  11'.  We  then  decided  to 
build  an  inner  curtain  wall  3  ft.  6  in.  high,  ft  in.  wide, 
of  a  1:  1):3  mixture  with  5  lb.  of  hydrated  lime  per 
batch  of  concrete.     After  this  had  set  three  days  we 
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stripped  off  the  foi-ms  and  again  pumped  the  water  out. 
Only  the  leak  at  W  had  stopped. 

As  the  leak  in  the  sump  was  a  bad  one,  we  inserted 
a  3-in.  galvanized  pipe  under  the  slab  and  forced  the 
water  to  come  to  one  place.  We  then  capped  the  pipe 
and  soon  had  other  leaks  as  the  water  arose  outside. 
We  uncapped  the  pipe,  brought  pumps  to  both  inside 
and  outside,  and  then  had  the  outside  back-filled  with 
well-tamped  heavy  muck  in  the  hope  of  forcing  the 
stream  off  from  the  bottom  slab.  When  the  backfilling 
was  completed  we  capped  the  pipe  again,  filled  the 
sump  up  with  concrete,  incasing  the  pipe  in  it,  but  still 
the  water  leaked  through. 

We  then  chipped  up  the  1-in.  concrete  inner  surfacing, 
drove  down  at  the  edge  of  the  inner  curtain  wall  leaded 
hemp  1  in.  deep,  then  applied  1  in.  of  new  finish  over 
all.  We  then  took  common  brick,  heated  it  and  placed 
it  in  the  sump,  flush  with  the  inner  bottom.  We 
troweled  the  cement  hard,  and  found  after  cooling  we 
had  no  more  leaks  from  the  sump. 


Concrete  Truss  Spans  Erected  Without 
Falsework 

IN  ERECTING  the  six  b(j-tt.  truss  spans  of  a  rein- 
forced-concrete  highway  bridge  at  Wichita  Falls, 
Tex.,  the  contractor  used  a  scheme  of  construction  that 
eliminated  the  necessity  for  falsework.  This  resulted 
in  a  cost  vei-y  much  lower  than  bids  submitted  for 
concrete  arches  and  made  it  possible  to  carry  on  the 
work  without  regard  to  the  stage  of  the  river  or  fear 
of  settlement  in  the  falsework  supports.  In  place  of 
the  usual  falsework  a  pair  of  steel  ti*usses,  supported 
by  the  piers  for  the  permanent  structure,  carried  the 


weight  of  the  concrete  during  erection.  These  steel 
trusses  were  moved  along  from  one  span  to  another 
as  the  work  progressed.  The  concrete  trusses  were 
cast  in  a  horizontal  position  on  a  temporary  floor  car- 
ried by  the  steel  trusses,  and  after  hardening  were 
raised  to  their  final  vertical  position  by  tackle  slung 
from  the  top  of  the  steel  trusses. 

This  method  simplified  the  pouring  of  concrete,  a.s 
the  forms  used  consisted  chiefly  of  simple  triangular 
frames  or  bottomless  boxes  placed  on  the  temporary 
floor.  The  depth  of  these  forms  was  the  width  of  the 
truss.  The  forms  were  so  placed  that  when  the  truss 
was  raised  to  a  vertical  plane  it  was  very  nearly  in  its 
final  position,  so  that  a  minimum  of  handling  was 
necessary. 

In  order  to  avoid  getting  lateral  curvature  in  the 
concrete  trusses  due  to  deflection  of  the  steel  trusses 
under  the  weight  of  the  concrete,  the  temporary  bridge 
was  so  cambered  that  the  weight  of  the  concrete  would 
bring  the  floor  to  a  horizontal  line.  The  sand  and 
gravel  to  be  used  in  the  concrete  was  sacked  and, 
together  with  the  cement,  also  in  sacks,  was  distributed 
uniformly  along  the  span  before  any  of  the  concrete 
was  mixed  and  poured.  Thus  the  full  deflection  in  the 
steel  trusses  occurred  before  the  pouring  commenced, 
and   did   not   change   afterward. 

Provision  for  supporting  the  floor  beams  was  made 
at  the  time  of  casting  the  trusses,  rectangular  open- 
ings being  left  in  them  for  this  purpose.  The  floor 
beams  are  42  in.  deep  and  15  in.  wide;  their  reinforce- 
ment continues  on  through  the  openings  and  serves  to 
reinforce  the  cantilever  brackets  supporting  the  4-ft. 
sidewalks  built  on  the  outside  of  each  concrete  truss. 

When  the  work  on  one  span  was  finished,  the  steel 


1      BUILDING  CONCRETE  TRUSS  BRIDGE  AT  WICHITA  FALLS 
f  WITHOUT    USI^'G    FALSEWORK 

Forms  in  Place  on  Floor  oPTemporary  Bridge — Raisingr  Finished 
Truss — Floor  Concreting 

trusses  were  moved  forward  to  the  next  span,  first  on 
rollers  resting  on  the  top  chords  of  the  concrete  trusses 
and  later,  after  the  trusses  were  half  way  across  the 
new  span,  on  another  set  of  rollers  underneath  the 
bottom  chord  of  the  concrete  trusses,  the  steel  span 
acting  as  a  cantilever  during  the  process. 

The  contractor,  the  Jenkins  Bridge  and  Construction 
Co.,  of  Denver,  Colorado,  reports  that  the  same  method 
was  used  to  good  advantage  on  the  erection  of  several 
other  bridges. 
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Sewage- Works  Studies  To  Be 
Made  at  Akron,  Ohio 

A  complete  study  of  the  sewage- 
works  of  Akron,  Ohio,  is  to  be  mad? 
by  Harrison  P.  Eddy,  of  MeteaJf  Cc 
Eddy,  consulting  engineers,  Boston,  to 
determine  the  proper  loading  of  th - 
plant,      what      minor      additions      and 


New  York  State  Assembly  of 
A.  A.  E.  Organized 

At  a  meeting  held  on  March  12  at  Al- 
bany, N.  Y..  the  New  York  State  As- 
sembly of  the  American  Association  of 
Engineers  was  organized.  Officers  are 
S.  J.  Stone,  general  superintendent  of 
the    John    Cowper    Co.,    BuflFalo,    presi- 


changes  should  be  made  and  what  r^-  jent;   A.   M.   Knowles,  assistant  bridge 

pairs   and    reconstruction    are   require:!  engineer.     Erie    Railroad.    New    York, 

to  place  the  plant   on  a   more   efficient  fl^gt   vice-president;    G.    F.    Scharbach. 

basis.     The  Akron   sewage-works  wore  Lackawanna  Railroad.  Binghamton,  sec 


toft  of  the  approach  subway  under  Jef- 
ferson Ave.  already  constructed  will 
bring  the  total  cost  within  the  $3,000,- 
000  voted  by  referendum  four  years  ago. 
In  revising  the  plans  only  minor 
changes  were  instituted,  the  commis- 
sion's primary  design  for  a  concrete  and 
steel  cantilever  bridge  being  adhered  to 
mainly. 

The  approval  of  the  council's  latest 
action  by  Mayor  Couzens  is  in  line  virith 
the  mayor's  efforts  at  the  second  open- 
ing of  bids  to  have  bids  accepted  so  as 


completed   in   1916   at   a   cost  of  ab^ut     ^nd  vice-president;  J.  G.  Brennan,  State     to  get  construction  work  on  the  founda 


,  i2,5,000  and  up  to  recently  were  se-nn^' 
largest  sewage  treatment  plant  in  Ohio 
using  Imhoff  tanks  with  sprinkMnt  fil- 
ters.    The  plant  was  designed  to  take 


Highway    Department,    Albany,    secre- 
tary-treasurer. 

Resolutions    were    passed    pvitesting 
gain.st  the  classification  of  professional 


are  of  the  sewage  of  Akron  until  10?.T.    engineers  with  mechanics  and  laborers 
but  due  to  its  rapid  growth,  the  plant     „^  ^Y^^,  ^^^^  ^f  railroads  and  other  em 


tion  under  way.  !t  is  the  hope  of  the 
city  officials  that  the  bids  w-ill  be  within 
the  desired  limits  and  that  construction 
work  can  be  started  in  May. 


has   been    working    under   an    overlnid 
almost  since  it  was  put  in  operation. 

The  site  of  the  present  sewage-work 
has  been  selected  by  the  city  author 
ities  for  park,  playground   and  recrea 


ploying  bodies.  On  the  subject  of  the 
pending  amendment  to  the  New  YorK 
State  licensing  law,  the  meeting  expres- 
sed itself  emphatically  against  the  prin- 
ciple of  licensing  corporations  to  prac- 


tional  purposes,  so  that  eventually  the     ^^^^  ^^   professional   engineers   or   land 

plant  will  have  to  be  located  elsewhere,     surveyors  and  requested  the  state  legis- 

according  to  information  received  from     injure  to  support  Bill  147,  which  would 

J.  E.  Root,  engineer,  bureau  of  sower-    prof^jhit  such  practice. 

age,  Akron,  Ohio.-     It   is  probable,   Mr. 

Root   states,    that    a    new    site    will    be 

selected  at  5  or  6  miles  north  of  Akron 

on  the  Big  Cuyahoga  River.     It  is  also 

expected     that    complete     investigation 

and    plans   for   the    new    sewage-work 


The  assembly  was  formed  to  co-ordi- 
nate the  activities  of  all  the  chapters 
and  clubs  of  the  American  Association 
of  Engineers  in  the  state  on  state  is- 
sues, leaving  full  autonomy  in  local  mat- 
ters to  the  local  organizations.     It  ex- 


will    be    prepared    during    the    coming     ^^^^^  ^^  co-operate  with  the  state  sec- 


year.  The  present  idea  is  to  build 
at  the  new  site  sufficient  units  to  treat 
the  excess  sewage  for  the  next  eight 
or  ten  years  over  the  sewage  that  can 
be  treated  at  the  old  works.  Mr.  Eddy 
will  direct  special  attention  to  imme- 
diate changes  to  get  the  old  plant  on 
the  best  possible  operating  basis  so 
as  to  give  more  efficient  service  for  the 
balance  of  its  period  of  use.  The  engi- 
neering departmnt  of  the  City  of  Ak'on 
will  work  jointly  with  Mr.  Eddy  and 
his  engineers  on  the  sewage  treatment 
question.  A  preliminary  estimate  for 
new  treatment  will  exceed  $2,000,000. 

In  1920  about  $900,000  worth  of  sew- 
erage work  was  completed  in  Akron 
and  it  is  expected  that  about  $1,500,- 
000  worth  will  be  done  this  year.  It 
is  expected  that  an  election  will  soon 
h-.'  held  to  vote  on  the  authorization  of 
an  additional  $.'5,000,000  to  continue  th.' 
Akron  Hewer  construction  program. 


Pennsylvania  May  Tax  Cement 

It  i-  .-.nnounced  from  Harrisburg,  Pa., 
that  the  legislative  committee  in  search 
of  new  sources  of  revenue  may  tax 
cement  production  at  its  source.  It  i? 
reported  that  a  tax  no  placed  woul  1 
bring  into  the  state  about  $2,000,000  a 
year.  Already  in  the  draft  of  the  bill 
are  taxes  on  mmcrals,  lumber,  oil,  ga.x. 


tion  of  the  Federalerl  American  Engi- 
neering .Societies  and  other  organiza- 
tions. Two  regular  meetings  are  to  be 
held  in  March  and  November  respec- 
tively. 

Modified  Belle  Isle  Bridge  Plans 
.Approved  and  Advertised 

1  .^;>'  cKil    Corn  spond'  lie, ) 

Revised  plans  for  the  Belle  Isle 
bridge  over  the  Detroit  River,  prepared 
by  Esselstyn.  Murphy  &  Hanford.  were 
presented  to  the  Detroit  city  council  on 
March  30  and  were  unanimously  ap- 
proved by  that  body.  The  commissioner 
of  public  works  was  authorized  to  ad- 
vertise the  work  immediately  (see  ad- 
vertising page  88  of  this  issue  - 
Editor)  and  bids  will  probably  be 
opened  on  April  23.  This  will  be  the 
third  time  bids  have  been  called  for.  no 
contracts  having  been  let  on  the  two 
previous  sets  of  bids  because  the  lowest 
bid  exceeded  the  amount  of  money  ap- 
propriated 


Don  Pedro  Dam  To  Be  Built 
by  Day  Labor 

After  twice  receiving  and  rejecting 
bids  for  the  construction  of  the  Don 
Pedro  dam  on  the  Tuolumne  River. 
California,  to  store  water  for  the  use  of 
the  Turlock  and  Modesto  irrigation  dis- 
tricts in  the  San  Joaquin  Valley,  a  joint 
board  has  decided  to  have  the  work 
done  by  day  labor  instead  of  by  con- 
tract. On  March  10  the  joint  board 
officially  representing  the  two  districts 
opened  bids  and  voted  to  award  the  con- 
tract for  the  construction  of  the  dam  to 
W.  A.  Kraner  of  San  Francisco.  This  ac- 
tion was  rescinded  March  17  before  the 
contract  had  been  actually  signed.  New 
bids  were  called  for.  to  be  opened  March 
22.  At  this  opening  six  bids  were  pre- 
sented— a  less  number  than  were  re- 
ceived at  the  previous  opening.  On 
March  23,  after  a  San  Francisco  banker 
had  appeared  before  the  hoard  and  of- 
fered to  take  the  bonds  of  the  district, 
all  bids  were  rejected  and  the  board 
announced  the  decision  to  do  the  work 
by  day  labor. 

The  dam  is  to  he  built  on  a  simple 
eurve  with  a  radiu'^  of  07.=;  ft.  It  will 
be  280  ft.  high.  97.5  ft.  long  on  the  crest, 
and  will  conUiin  2r/;.non  cu.yd.  of  con- 
crete. Only  about  10,000  cu.yd.  of  ex- 
cavation are  said  to  be  necessary  to 
expose  solid  rock  underlying  the  site, 
hut  about  120.000  cu.yd.  of  excavation 
will  be  made  in  cutting  a  spillway  chan- 
nel in  the  canyon  wall  at  the  north  end 
of  the  dam. 

The  construction  program  includes 
building  a  narrow  gage  railroad  from 
the  Southern  Pacific  line  at  Hickman  to 


the  dam  site,  a  distance  of  29  miles, 
in" presenting  his  revised  plans  to  the  About  12  miles  from  the  dam  site  this 
unc  1.  H  H.  Esselstyn.  whose  (irm  .s  railroad  passes  through  grave  p.t^. 
"       '  ■     from  which  gravel  for  the  concrete  will 

have  to  be  taken.  It  is  estimated  that 
sl!^Te7tha7\hev'can'be  rarVirrI  out"  for  the  work  can  he  completed  in  two  years 
lesRthan  $2,400,000.  according  to  ht»  time  at  «  total  cost  of  approximately 
'  This  amount,  with  the     $4,000,000, 


lesn 
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Council  Committee  Reports  on 
Pittsburgh  Slide 

(Special  Corn  spnnd'iuet 
Following  an  extended  investigation 
of  the  Jones  Hollow  landslide  in  Pitts- 
burgh last  November,  the  councilmanic 
committee  that  made  the  investigation 
has  reported,  laying  the  blame  for  the 
occurrence  on  the  engineers  in  charge 
of  the  work.  It  states  that  insufficient 
precautions  were  taken  in  investigating 
the  conditions  at  the  site  before  starting 
work,  and  that  authorization  of  depart- 
ure from  the  contract  provision  that 
the  hillside  fill  be  deposited  in  layers 
and  rolled  was  partly  responsible  for 
the  accident.  On  the  former  point  the 
report  says: 

Reg-arding-  the  matter  of  thp  sufflcicncy  ot 
the  precaution  taken  in  th(^  investigation  of 
conditions  preliminary  to  starting  work, 
however,  we  have  no  hesitation  in  express- 
ing the  opinion  that  such  precautions  as 
were  taken  were  woefully  inadequate,  in 
view  of  the  presfnce  ot  the  retaining  wall 
at  the  bottom  ot  the  hill  and  the  wooden 
cribbing  erected  some  distance  back  of  the 
wall. 

These  two  structures  should  have  served 
as  glaring  danger  signals,  but  apparently 
did  not.  There  seem.s  to  be  no  possible  ex- 
cuse for  the  almost  total  lack  of  effort  to 
secure  av'ailable  facts  and  data  which  the 
presence  ot  the  wall  and  the  cribbing  would 
seem  to  have  demanded  as  essential,  and 
without  a  knowledge  of  which  it  was  ex- 
tremely hazardous,  to  say  the  least,  to  pro- 
ceed with  the  fill  as  planned.  The  problem 
which  confronted  the  public  works  depart- 
ment in  perfecting  plans  for  the  boulevard 
widening  was  essentially  one  of  engineering, 
and  the  responsibility  for  the  success  or 
failure  of  the  plan  must  rest  upon  the  en- 
gineer   who    approved    its    adoption. 

Upon  N.  S.  Sprague.  therefore,  as  head 
of  the  city  engineering  department,  must 
rest  the  responsibility,  provided  he  approved 
of  the  plan  as  carried  to  execution.  On 
this  point,  however,  the  evidence  given  in 
the  hearing  was  flatly  contradictory. 
Sprague  himself  testified  that  he  had  ap- 
proved the  plan  ;  D.  P.  Williams,  assistant 
counsel  for  the  Pennsylvania  R.R..  testified 
that  Sprague  stated  distinctly  in  his  pres- 
ence that  "The  engineering  department  of 
the  city  had  not  approved  of  the  method 
adopted  for  improving  the  boulevard  at  that 
point  .  .  .  and  that  the  engineering  de- 
partment will  have  to  decline  to  assume 
any  responsibility  for  the  thing  that  hap- 
pened. 

If  .Sprague's  statement  is  true,  then  the 
responsibility  for  a  huge  engineering  blun- 
der is  his  own.  If,  on  the  other  hand, 
Williams"  statement  reflects  the  truth, 
Sprague,  impelled  by  a  sense  of  loyalty  to 
his  superior  officers,  must  have  accepted 
deliberately  a  responsibility  which  did  not 
properly  belong  to  him.  In  this  event  it  is 
obvious  that  someone  higher  in  authority 
than  Sprague  must  have  over-ridden  the 
objections  of  the  engineering  department 
and  have  insisted  that  the  work  be  prese- 
cuted  regardless  of  the  protests  of  the  en- 
gineers. 

Interviewed  by  the  representative  of 
Engineering  News-Record  on  this  re- 
port, Mr,  Sprague  said: 

The  finding  ot  the  committee  ignores  all 
of  the  engineering  testimony  taken  at  the 
hearing  and  apparently  is  content  and  sat- 
isfied to  fix  the  responsibility  for  the  slide 
upon  the  basis  of  political  expediency,  rather 
than  upon  the  engineering  testimony  sub- 
mitted. The  inconsistency  of  the  report 
and  the  attitude  taken  by  the  committee  is 
clearly  shown  by  their  willingness  to  place 
the  responsibility  for  the  slide  upon  the 
mayor  and  at  the  same  time  attempt  to 
exonerate  the  director  of  public  works  on 
the  grounds  that  he  is  not  an  engineer. 

The  problem  confronting  the  committee 
was  essentially  an  engineering  problem  and 
if  a  finding  was  desired,  based  upon  the 
merits  of  tlie  case  and  the  testimony  sub- 
mitted, the  council  should  in  all  fairness 
have  employed  a  board  ot  disinterested  en- 
gineers to  review  the  testimony  and  make 
a  report. 


District  Court  Upholds  Concrete 
Surface  Roller  Patent 

In  a  decision  rendered  March  2,  1921, 
Judge  S.  H.  Sibley,  sitting  in  U.  S.  Dis- 
trict Court  for  the  Northern  District  of 
Georgia,  declared  valid  claims  5  and  6 
of  U.  S.  Patent  1,27.3,022,  "Process  and 
Device  for  Finishing  Concrete  Pave- 
ments," which  is  a  patent  by  W.  A.  Ash- 
more  and  W.  T.  Morgan,  Jr.,  on  the  so- 
called  "Macon  roller"  used  in  finishing 
concrete  roads  and  pavements.  The  suit 
was  brought  by  the  Macon  Concrete 
Roller  Co.  against  the  Brookes-Calla- 
way  Co.,  and  alleged  the  infringement 
of  the  two  claims  in  the  use  of  the 
roller.  This  allegation  was  sustained  in 
the  decision.  The  judge  held  that  the 
use  of  a  light  roller  was  new  in  the  art 
and  constituted  invention.  One  of  the 
claims  sustained  reads  as  follows: 

"The  herein  described  method  of  fin- 
ishing concrete  pavements  and  the  like, 
which  consists  in  rolling  the  surface  of 
a  freshly  laid  soft  plastic  concrete  with 
a  roller  of  small  diameter  and  com- 
paratively great  length  and  light  weight 
adapted  to  float  on  the  soft  plastic  con- 
crete and  to  act  on  the  surface  thereof 
as  a  straight  edge,  and  subsequently 
rolling  the  same  with  a  shorter  and 
proportionately  lighter  floating  roller  to 
further  smooth  and  finish  such  surface." 


Road  Opposes  Commission's  Order 
To  Rebuild  Bridges 

Application  for  an  injunction  has 
been  made  by  the  Louisville  &  Nash- 
ville R.R.  in  the  U.  S.  District  Court 
at  New  Orleans  to  prevent  the  rail- 
road commission  of  Louisiana  from 
enforcing  an  order  requiring  the  rail- 
road to  rebuild  its  gulf  coast  bridges 
over  the  Rigolets  Pass  and  Chef 
Menteur.  The  petition  alleges  that 
there  is  no  public  necessity  for  the 
new  bridges,  that  the  expenditure  of 
money  required  is  grossly  out  of  pro- 
portion to  the  benefits  to  be  derived, 
that  the  receipts  of  the  railroad  dur- 
ing the  last  nine  months  of  1920  were 
more  than  $3,000,000  under  operating 
expenses  and  that  the  cost  of  the  two 
bridges  would  be  $2,300,000  and  $1,- 
300,000  respectively,  that  the  money 
could  not  be  borrowed  now  except  at 
prohibitive  rates  of  interest,  and  that 
the  Federal  Reserve  Bank  and  the 
Interstate  Commerce  Commission  had 
both  counseled  against  extension  of 
credit  at  this  time.  No  date  has  yet 
been  fixed  for  a  hearing  on  the  com- 
mission's injunction. 


New  Administrative  Engineering 
Course  at  Union  College 

Union  College,  Schenectady,  N.  Y., 
has  added  a  new  course  in  administra- 
tive engineering  designed  for  training 
managers  and  superintendents  of  in- 
dustrial plants.  The  course  covers  a 
period  of  four  years  in  which  science 
comprises  26  per  cent  of  the  total  time; 
engineering,  39  per  cent;  business  ad- 
ministration, 10  per  cent,  and  cultural 
studies,  25  per  cent.  The  course  in- 
cludes studies  in  accounting,  finance, 
banking,  business  law,  contracts,  and 
industrial  management.  It  is  designed 
for  students  more  likely  to  be  inter- 
ested in  manufacturing  industries  de- 
pendent upon   engineering   as   a   basis. 


Chicago  Receives  Large  Gifts  for 
Bridge  Tenders'  Houses 

Two  gifts  of  $50,000  each  have  just 
been  received  by  the  city  of  Chicago  for 
architectural  development  of  the  four 
bridge-tender  houses  on  the  new  Michi- 
gan Ave.  bascule  bridge  across  the  Chi- 
cago River.  The  gifts  will  be  admin- 
istered by  the  Chicago  Plan  Commis- 
sion. C.  H.  Wacker,  of  the  Commission, 
says  that  through  the  gifts  "it  will  be 
possible  to  make  the  structure  histori- 
cally significant,  a  fitting  capstone  to 
Michigan  Boulevard."  The  site  of  Fort 
Dearborn  and  the  spot  where  stood  the 
first  white  man's  house  constructed  in 
Chicago  are  both  included  in  the  bridge 
plaza,  he  says,  and  both  will  be  com- 
memorated. The  two  gifts  are  from 
William  Wrigley,  Jr.,  owner  of  a  build- 
ing near  the  bridge,  and  the  trustees 
of  the  Ferguson  fund. 


Engineers  Unemployed 

Records  of  the  employment  service 
bureau  of  the  American  Association  of 
Engineers  show  that  approximately  10 
per  cent  of  the  engineers  in  the  country 
are  out  of  employment.  In  many  cases 
companies  which  ordinarily  have  100  or 
more  engineers  on  their  staff  now  have 
only  8  or  10.  The  greatest  demand  for 
engineers  is  in  municipal  and  highway 
work;  there  is  little  demand  for  rail- 
road engineers  and  indications  are  that 
no  improvement  can  be  expected  before 
August. 

In  February  the  following  conditions 
existed: 

Feb.       Feb. 

1921      1920 

•Applicants    tor   employment ...  .2.293        610 

Positions   received 5.52         504 

Men   referred 3.52,i      2.38.5 

Men   placed 286         172 

The  average  monthly  salary  of  po- 
sitions filled  during  February  was  $195 
and  the  total  salary  of  all  positions 
filled  was  $55,000. 


First  Engineers  Decorated 

The  Secretary  of  War  has  accepted 
fourrageres  from  the  French  Govern- 
ment for  several  American  regiments 
including  the  First  Engineers.  The 
citation  referring  to  the  First  Engi- 
neers reads  as  follows:  "A  regiment 
which  under  all  circumstances  dis- 
played ardor  in  combat,  and  the  finest 
technical  and  moral  qualities.  During 
the  counter-offensive  to  the  south  of 
Soissons  it  contributed  to  the  success 
of  the  operations  of  the  1st  American 
Division  in  attacking  with  the  infantry 
on  July  20,  21  and  22,  and  capturing 
all  its  objectives.  In  the  course  of  the 
operations  between  the  Ai'gonne  and 
the  Meuse  from  September  to  Novem- 
ber, 1918,  it  again  showed  itself  worthy 
of   its    magnificent   reputation." 
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"    Arkansas  Road  Financing 
May  Lead  to  Inquiry 

Local     District     Assessments     Heavy — 
Federal-Aid  Roads  a  Small  Per- 
centage of  the  Total 

While  conditions  incident  to  the 
financing  of  road  projects  in  Arkansas 
may  lead  to  a  Senatorial  investigation 
of  the  Government's  activities  in  the 
general  field  of  highway  construction 
under  the  Federal-aid  act,  as  definitely 
promised  by  Senator  King,  of  Utah,  in 
an  interview  with  Engineering  Neirti- 
Record's  representative  in  Washington, 
April  4,  it  is  pointed  out  by  those 
familiar  with  the  situation  that-  the 
Arkansas  muddle  is  a  local  one  and  is 
due  essentially  to  the  creation  by  the 
state  legislature  of  local  improvement 
districts  with  broad  powers  to  issue 
bonds  and  levy  taxes,  over  which  the 
U.  S.  Bureau  of  Public  Roads  has  no 
direct  control.  In  fact,  the  Bureau,  for 
some  time  past,  has  seen  the  trend  of 
affairs  in  Arkansas  and  has  endeavoied, 
through  suggestion  by  its  own  repre- 
sentatives, to  have  defects  in  the  exist- 
ing laws  remedied.  This  eflfort,  to  date, 
has  been  fruitless. 

Approval  of  many  of  the  Ai'kansas 
Federal-aid  projects  has  been  refused 
by  the  Bureau  and  of  a  total  allotment 
of  $4,619,929  of  Federal  funds  to  that 
state  about  $800,000  had  been  paid  up 
to  April  1,  1921.  Largely  through  the 
lavish  and  uncontrolled  authorization  of 
road  bonds  by  the  local  districts  there 
have  been  accumulated  in  the  state. 
which  has  a  population  of  1,7.'>2,0()0  and 
an  area  of  .52,525  sq.mi.,  outstandinir 
obligations  for  road  improvements  of 
about  $108,000,000.  Heavy  burdens  on 
the  taxpayers  within  comparatively 
.small  areas  are  thereby  imposed. 
Federal-aid  roads  are  a  small  per- 
centage of  the  total — about  9.900  mi. — 
which  the  local  districts  have  under- 
taken to  construct. 

Under  the  Arkansas  law  exclusive 
jurisdiction  over  roads  and  bridges  is 
vested  in  local  district  authorities  and 
much  of  the  engineering  work  is  done 
on  a  percentage  basis — generally  5  per 
cent.  In  many  cases,  under  the  Alex- 
ander law,  assessments  for  roads 
amounting  to  .'50  per  cent  of  the 
assessed  property  valuation  of  a  dis- 
trict are  permissible,  in  others  the 
percentage  unrler  special  acts  of  the 
Legislature  rises  to  50  and  in  one  case 
to  90.  Some  of  the  district.s  overlap, 
thus  imposing  upon  land-owners  double 
t.axes.  Provision  is  made  for  a  very 
low  asRCHsment  ($2  per  acre)  on  timber- 
land,  thereby  giving  the  lumber  inter- 
ests road  facilities  for  the  transport  of 
their  products  at  a  tax  ridiculously 
."imall  as  compared  with  the  general  in- 
dividual levy.  Other  irregularities  arc 
disclosed  in  the  appointment,  as  pairl 
district  commissioners!,  of  members  of 
the  state  Legislature  which  creates  the 
flistricts. 

The  history  of  how  more  than  100 
Arkanias  road  projects  have  fared  in 
the  securir  :  of  Federal  participation  in 


their  cost  is  as  follows:  Six  projects 
proposed  were  informally  inspected  and 
cancelled  as  unsuitable;  18  projects 
were  .submitted,  assigned  Federal-aid 
numbers  and  then  withdrawn  on  the 
ground  of  unsuitability;  10  projects 
were  withdravm  and  cancelled  before 
plans  had  been  made;  35  projects  are 
now  active  in  that  location  has  been 
approved  and  plans  prepared;  5  projects 
on  which  plans  had  been  submitted 
were  found  to  be  incomplete  and 
decision  on  them  is  pending;  on  3  proj- 
ects plans  have  been  recommended  for 
approval;  in  the  case  of  6  projects  an 
actual  agreement  has  been  made  be- 
tween the  Secretary  of  Agriculture  and 
the  State  Highway  Department;  1 
project  submitted  and  agreed  to  has 
been  withdrawn  by  the  State. 

At  the  present  time  44  projects  are 
under  contract.  Of  this  number  work 
is  progressing  on  33  and  has  been  shut 
down  on  6,  due  to  lack  of  funds.  On 
3  projects  conditions  have  been  found 
unsatisfactory  and  Federal-aid  funds 
have  been  withheld.  One  project  is 
delayed  by  a  suit  against  the  district 
commissioners  and  another,  under  con- 
tract, in  which  the  Federal-aid  portion 
was  only  a  small  section  of  a  longer 
road,  has  been  cancelled.  To  date,  10 
projects  in  Arkansas  have  been  com- 
pleted. 

Among  those  who  believe  that  little, 
if  anything,  will  come  of  the  proposed 
senatorial  investigation  of  Federal  road 
activities,  it  is  pointed  out  that  the 
Arkansas  situation  has  no  counterpart 
in  the  other  states  and  is  a  matter  of 
improper  local  legislation  which  only 
the  state  itself  can  correct. 


Governor  Miller  Signs  Bill  for 
Port  Treaty 

Governor  Miller  of  New  York,  April 
4,  signed  the  bill  authorizing  any  two 
of  the  three  New  York  members  of.  the 
New  York-New  .lersey  Port  and  Har- 
bor Development  Commission  to  sign  a 
rompact  with  commissioners  from  the 
State  of  New  Jersey  in  the  form  of  a 
Port  Treaty,  the  terms  of  which  are 
included  in  the  bill  and  which  provide 
for  the  creation  of  the  New  York  Port 
Authority.  The  second  port  treaty  bill, 
providing  the  means  of  appointment  of 
members  of  the  Port  Authority,  has 
pas-sed  neither  branch  of  the  New  York 
legislature,  fit  this  writing,  although  it 
is  ready  for  vote  in  each. 

Governor  Edwards  of  New  Jersey 
vetoed  both  bills.  April  5,  the  day  after 
they  reached   him. 

Last  week  both  the  first  and  second 
bills  were  passed  hy  both  branches-  of 
the  New  .lersey  legislature.  However, 
they  did  not  formally  go  to  Governor 
F.flwards  for  approval  or  veto  until 
April  4,  allowing  him  until  April  9  to 
act.  It  is  expected  that  the  lepslafure 
will  promptly  pass  both  bills  over  his 
veto,  before  the  normal  lime  of  ad- 
journing the  session  April  R.  If  such 
action  has  to  be  deferred,  it  is  now 
planned   by   the   RepubHmn   legislature 


to  adjourn  this  week  sine  die,  only  to 
meet  again  next  week  to  pass  Repub- 
lican measures  over  the  veto  of  the 
Democratic  Governor. 

In  the  meantime  the  City  of  New 
York  has  taken  legal  steps  to  block  the 
signing  of  the  Port  Treaty,  obtaining 
an  order  to  show  cause  why  an  injunc- 
tion should  not  be  ordered  restraining 
the  members  of  the  New  York-New 
Jersey  Port  and  Harbor  Development 
Commission  and  the  Attorney  General 
of  the  State  of  New  York  from  entering 
into  the  treaty.  Alleged  constitutional 
grounds  are  cited. 


Massachusetts  Defers  Action 
on  Licensing  Bill 

By  referring  a  petition  urging  the 
passage  of  a  bill  for  the  registration 
of  professional  engineers  and  land  sur- 
veyors to  its  next  annual  session,  the 
State  Assembly  of  Massachusetts  has 
disposed  of  the  question  of  licensing  in 
that  state  for  the  time  being.  A  public 
hearing  was  given  at  the  State  House 
in  Boston  on  Feb.  18  upon  the  bill  sub- 
mitted to  the  Massachusetts  Legislature 
by  the  American  Association  of  Engi- 
neers. Practically  its  only  proponents 
at  the  hearing  were  the  members  of  the 
American  Association  of  Engineers  and 
its  counsel,  the  proposed  bill  being  op- 
posed by  representative  members  of  the 
Boston  Society  of  Civil  Engineers,  the 
Boston  sections  of  the  American  Society 
of  Mechanical  Engineers,  American  In- 
stitute of  Electrical  Engineers,  Ameri- 
can Institute  of  Heating  and  Ventilat- 
ing Engineers,  the  American  Institute 
of  Mining  and  Metallurgical  Engineers, 
and  the  Northeastern  Section  of  the 
American  Chemical  Society,  the  Ameri- 
can Institute  of  Chemical  Engineers, 
the  Boston  Society  of  Landscape  Archi- 
tects, and  the  Engineering  Society  if 
Western  Massachusetts.  Both  the  prin- 
ciple of  licensing  and  the  form  in  which 
the  bill  was  drawn  were  objected  to. 
The  bill  as  drafted  conformed  substan- 
tially to  the  model  law  prepared  by 
Engineering  Council. 

The  hearing  upon  the  proposed  hill 
was  held  before  the  legislative  commit- 
tee on  mercantile  affairs.  A  count  of 
those  present  at  the  hearing  by  the 
legislative  committee  showed  nineteen 
in  favor  and  eighty-nine  against  the 
proposed  bill.  The  legislative  commit- 
tee, therefore,  recommended  that  the 
bill  be  referred  to  the  next  annual  ses- 
sion of  the  legislature.  Ibis  recommen- 
dation being  adopted  in  the  senate,  Feb. 
24,  and  in  the  house.  March  3. 

In  reporting  to  its  board  of  govern- 
ment at  the  recent  annual  meeting,  the 
committee  on  licensing  of  the  Boston 
.Society  of  Civil  Engineers  recommended 
the  continuation  of  it  or  a  similar  com- 
ndttec  to  study  further  the  matter  of 
licensing  engineers,  and  also  recom- 
mended that  other  engineering  or  archi- 
tectural societies  be  invited  to  join  in 
such  a  study. 
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Personnel  Research  Federation 
Is  Organized 

Under  the  auspices  of  the  National 
Research  Council  and  Engineering  Foun- 
dation, in  the  building  of  the  National 
Research  Council,  Washington,  was 
effected  March  15  the  organization  of 
the  personnel  research  federation. 
This  federation  includes  in  its  member- 
ship scientific,  engineering,  labor,  man- 
agement and  educational  bodies.  The 
federation  has  been  organized  to  bring 
about  interchange  of  research  informa- 
tion among  the  numerous  organizations 
who  are  engaged  in  personnel  research. 

It  is  reported  to  the  new  federation 
by  the  bureau  of  labor  statistics,  of  the 
Department  of  Labor,  that  there  are 
250  such  organizations  in  the  United 
States.  The  federation  will  collect  re- 
search information,  will  encourage 
research  through  individuals  and  or- 
ganizations and  will  co-ordinate  re- 
search  activities. 

Temporary  officers  were  elected  as 
follows:  Chairman,  Robert  M.  Yerkes, 
National  Research  Council;  vice-chair- 
man, Samuel  Gompers,  American  Fed- 
eration of  Labor;  treasurer,  Robert  W. 
Bruere,  Bureau  of  Industrial  Research; 
secretary,  Alfred  D.  Flinn,  Engineer- 
ing Foundation;  acting  director,  Beards- 
ley  Ruml,  assistant  to  the  president  of 
the  Carnegie  Corporation  of  New  York. 

The  aims  of  the  new  organization 
are  increased  efficiency  of  all  the  per- 
sonnel elements  of  industry — employer, 
manager,  worker — and  improved  saf- 
ety, health,  comfort  and  relationships. 


pose  will  be  to  broaden  the  courses 
of  instruction  for  the  better  prepara- 
tion of  engineering  students  for  public 
service.  The  new  university  catalog 
states  that  it  is  not  the  intention  that 
the  subject  matter  of  the  courses  shall 
be  essentially  different,  but  that  the 
viewpoint  of  the  student  and  the  ap- 
plication of  the  principles  will  be  that 
of  public  service.  The  view  is  held  that 
the  large  public  works  program  con- 
templated in  practically  every  state 
makes  urgent  the  demand  for  engineers 
trained  for  such  work  and  that  modern 
engineering  education  affords  suitable 
preparation  for  many  callings  in  both 
public  and  private  life  outside  of  the 
engineering  profession.  A.  N.  .Johnson 
is  dean  of  the  College  of  Engineering. 


Engineering  Societies 


Highway  Educational  Bureau 
To  Produce  Road  Film 

James  W.  Brooks  has  resigned  from 
the  Federal  Highway  Council  to  be- 
come director  of  the  American  High- 
way Educational  Bureau.  Mr.  Brooks 
announces  that  the  change  was  made 
for  the  purpose  of  conducting  highway 
educational  work  along  more  intensive 
and  effective  lines,  supporting  the  fed- 
eral-aid principle,  and  looking  to  the 
construction  of  state  and  county  sys- 
tems as  the  logical  first  step  in  high- 
way development. 

Production  of  "The  Changing  Road," 
the  first  standard  road  film  ever  un- 
dertaken, is  now  under  way.  The  film 
is  to  be  comprehensive  in  scope  and 
official  in  character  and  vrill  be  re- 
leased during  the  early  summer.  It 
will  portray  the  evolution  of  road 
construction  and  administration  from 
primitive  to  modern  methods,  with  the 
aim  of  educating  the  public  away  from 
cheap  construction  and  showing  tax- 
payers the  real  work  which  their  state 
highway  officials  are  striving  to  do  in 
their  behalf. 


Viewpoint  of  Public  Service 
in  Engineering  Courses 

With  the  reorganization  through 
which  the  College  of  Engineering  of 
the  University  of  Maryland  is  passing, 
it  is  announced   that   the   general   pur- 


Illinois  Central  Engineers  Begin 
Educational  Work 

Education  of  engineers  on  the  Illi- 
nois Central,  to  establish  closer  contact 
with  the  management  and  to  prepare 
men  for  high  executive  positions,  was 
begun  March  24.  The  Illinois  Central 
Section  of  the  American  Association  of 
Engineers,  under  whose  auspice  the 
work  is  to  be  carried  on,  consists  of  125 
railroad  professional  engineers. 


Professional  Society  Organized 
in  Spain 

Engineers  of  Catalonia,  a  province  of 
Spain,  have  organized  a  professional 
society  somewhat  similar  to  the  Ameri- 
can Association  of  Engineers,  under  the 
title  (translated)  General  Technical 
Society  of  Catalonia.  Its  present  mem- 
bership appears  to  consist  largely  of 
Barcelona  men.  According  to  a  state- 
ment in  its  introductory  bulletin,  just 
issued,  the  society  is  organized  for  cul- 
tivation of  the  common  interests  of  en- 
gineers, for  participation  in  bringing 
about  a  solution  of  the  "social  struggle 
of  our  times,"  for  contributing  to  the 
settlement  of  the  conflict  between  em- 
ploying and  laboring  classes,  and  for 
upholding  the  profession  of  engineering 
in  public  life.  Manuel  Vidal  is  presi- 
dent, Alejandro  Homdedeu  is  secretary, 
and  Manuel  Escude  is  corresponding 
secretary.  The  addresses  of  the  two 
latter  are  Calle  San  Salvador  61,  and 
Calle  Laforja  12,  Barcelona. 


Tell  Public  About  Engineering 
Problems  at  St.  Paul 

As  a  result  of  the  activity  of  the 
St.  Paul  (Minn.)  Engineers  Society, 
the  Daily  Neivs  of  that  city  is  pub- 
lishing in  its  Sunday  edition  a  series 
of  articles  designed  to  inform  the  pub- 
lic regarding  the  most  important  local 
engineering  problems.  On  March  21 
the  Dnily  Neirs  carried  a  story  on  the 
alternative  projects  of  widening  of  the 
existing  Robert  St.  bridge  or  building 
a  new  bridge  at  Sibley  St.  A  feature 
of  the  service  just  inaugurated  is  the 
offer  of  the  society  to  answer,  through 
the  medium  of  the  daily  press,  engi- 
neering questions  of  general   interest. 


Calendar 

Annual  Meetings 


AMERIC.\.X  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Seventh  Con- 
vention, Buffalo,  N.  Y..  May  9, 
10  and   11. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York;  Annual 
Convention.  Houston,  Texas,  April 
27-30. 

* 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York; 
Spring  meeting,  Chicago.  May 
23-2S. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  ;  Convention, 
Cleveland,  June   6-10. 


The    New     Yotk     Post,    Society    of 
American    Military    Engineers,    at    its 

meeting  April  13  at  New  York,  will 
discuss  "Military  and  Engineering  De- 
fense of  New  York — Its  Methods  and 
Principles  as  Modified  by  World  War 
Lessons."  The  meeting  will  be  ad- 
dressed by  Col.  John  McA.  Palmer, 
U.  S.  A.  on  "The  Scheme  of  Coast  De- 
fense as  Now  Formulated"  and  by  Col. 
Samuel  G.  Shartle,  U.  S.  A.,  G-3,  2nd 
Corps  Area  on  "Special  Tests  of  Coast 
Defense  Scheme  and  Relation  of  Com- 
mittee on  Public  Safety."  The  New 
York  Sections  of  the  Am.  Soc.  C.  E., 
Am.  I.  M.  M.  E.,  A.  S.  M.  E.,  A.  I.  E.  E. 
and  the  S.  A.  E.  have  been  invited  to 
attend  this  meeting. 

The  Mohawk  Valley  Ehigineers  Club, 

at  its  meeting  in  Utica,  N.  Y.,  March 
17,  was  addressed  by  W.  S.  Murray, 
chief  chemical  engineer,  Oneida  Com- 
munity, Ltd.,  on  "Research." 

The  Engineers'  Club  of  Philadelphia 

on  April  16  will  tender  to  Herbert 
Hoover,  Secretary  of  Commerce,  a  din- 
ner at  the  Bellevue-Stratford  Hotel, 
Philadelphia. 


Personal  Notes 


Henby  G.  Shirley  will  resign  May 
1  as  secretary  of  the  Federal  Highway 
Council,  Washington,  D.  C,  to  accept 
the  position  of  road  and  sanitary  en- 
gineer of  Baltimore  County,  with  head- 
quarters at  Towson,  Md. 

C.  L.  D  E  w  E  T,  formerly  president  of 
the  Traylor-Dewey  Contracting  Co.,  is 
now  second  vice-pi'esident  of  the  Mac- 
Donald  Engineering  Co.  in  charge  of 
operations  in  the  east,  with  headquar- 
ters in  New  York.  The  firm  specializes 
in  reinforced  concrete  grain  elevators, 
flour  and  feed  mills,  cold  storage  ware- 
houses, cement  mills  and  coal  handling 
plants. 
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r,       ,.       Nutting,  manager   of  the  L  i  E  u  te  N  a  n  t  -  C  o  lo  n  E  l  G  u  s- 

Ptttsburgh  Testing  Laboratory,  Cincin-  taveLukesh,  Corps  of  Engineers 

nati     for    the    past    six   years,    has   re-  U.  S.  A.,  has  been  confirmed  as  a  mem- 

cently  organized  a  new  company  under  ber  of   the   Mississippi    River   Conimis- 

the   name   of   the   H.    C.    Nutting    Co.,  sion. 

Cincinnati,  Ohio.     Mr.  Nutting  is  high-  r  ,  i.  x,       o     nr 

way  engineer  for  the  Cincinnati   Auto-  „  ^,  ^     .^^    ^-   White   has   been   ap- 

mobile  Club  and  will  specialize  in  high-  ^"'"*^''  "^^  engineer  of  Fort  Morgan, 

way  construction. 


George  C.  Diehl  has  been  re- 
appointed county  engineer  of  Erie 
County,  N.  Y.,  with  headquarters  at 
Buffalo,  N.  Y. 


H.  J.  H  e  M  s  T  R  E  E  T,  since  1919  en- 
gaged in  the  inspection  of  Montana  and 
Idaho  Federal  Aid  projects,  U.  S. 
Bureau  of  Public  Roads,  with  the  ex- 
ception of  three  months  when  he  was 
.■Vlbert  L.  Upham,  f ormerb  assigned  to  the  bureau's  special  study 
with  Stone  &  Webster,  has  been  rein-  ^^  ^^^  California  State  system  of  paved 
stated  as  inspector  of  construction  roads,  has  been  transferred  to  District 
in  the  U.  S.  Navy  Department,  Bureau  9-  U.  S.  Bureau  of  Public  Roads,  with 
of  Yards  &  Docks,  and  assigned  to  duty  headquarters  in  Troy,  N.  Y.  He  will 
at  U.  S.  Naval  Base,  San  Diego,  Cal.  ^^  engaged  in  the  inspection  of  post 
.  r^    ^  .  road  projects. 

Archer  P.   Crosley,  assistant 

supervisor  of  the  Philadelphia  &  Read-  H.   B.   C  A  s  s  I  N,   formerly   assistant 

ing   R.R.   at    Trenton    Junction,    N.   J.,  engineer   of   Jefferson    County.    Ky.,    is 

has  been   promoted   to  supervisor  with  '^"^   engineer   for    the    Louisville    Real 

headquarters    at    Coatesville,    Pa.      He  Estate  and  Development  Co.,  Louisville, 

has  been    in   the   employ   of  the   above  Ky.,  at  present  engaged  in  subdividing 

company  since  1917.  and  selling  Camp  Zachary  Taylor. 

F.  W.  BiLITZ,  assistant  supervisor         A.    T.    Baggs,    formerly    with    the 

of  the  Wilmington  and  Columbia  divi-  Globe    Grain    and    Milling    Co.,    Ogden, 

sion,  Philadelphia  &  Reading  R.R.,  has  Utah,  has  accepted  a  position  with  the 

been  transferred  to  Trenton  Junction,  Pioneer  Sugar  Co.,  Whitney,  Idaho,  as 

N.    J.,    succeeding    A.    P.    Crosley    as  engineer  and   assistant   superintendent 

assistant  supervisor.  of  construction. 

E  A  R  L  E  B.  Moss,  formerly  junior  William    H.    Smith,    recently 

civil    engineer   at   the    U.    S.    Engineer  connected   with   the   sewer   and    paving 

Office,    Buffalo,    N.    Y.,    has    been    ap-  improvement  work   in   Tarboro,   N.    C, 

pointed   to  the   newly   created   office  of  's  now  with  the  firm  of  P.  G.  Ligon  & 

appraiser  in  the  Bureau  of  Assessment  Co.,  on  a  large  sewer  and  paving  con- 

and   Taxation,   Niagara   Falls,   N.   Y.  tract  in  Washington,  N.  C. 

The    Mid- West    Engineer-  Gunni    Jepphsen,    formerly 

ING   Co.,    Coffeyville,    Kan.,    has   been  chief  engineer  of  the   Strauss   Bascule 

organized  by  G.   A.   Barcroft,  formerly  Bridge  Co.,  has  joined  the  Chicago  Bas- 

assistant  construction  engineer  Sinclair  cule  Bridge  Co.,  Chicago,  111.,  as  associ- 

Refining     Co.,     Coffeyville;     associated  ate  engineer.     He  was   connected  with 

with  him  are  engineers  of  experience  in  t'he  Strauss  company  for  12  years,  from 

the  design  and  construction  of  large  en-  'ts  inception  until  1917,  and  since  then 

gineering  projects  in  the  United  States  has    been   engaged    in    industrial    plant 

and  Central  and   South  America.     The  work    as    structural    engineer    of    the 


firm  will  engage  in  general  engineering 
practice,  including  buildings,  power  de- 
velopment, watei  supply,  dams  and  res- 
en'oirs,  surveys  maps,  estimates,  de- 
signs and  investigations  Mr.  Barcroft 
was  with  the  Isthmian  Canal  Commis- 
sion at  Panama  for  four  years  in  the 
capacity  of  rodman,  levelman,  transit- 
man  and  general  foreman.  In  1919  he 
was   superintendent   of  construction   at 


Leonard  Engineering  Co. 


Business  Notes 


Robert    C.    W  E  l  l  e  b    has    been 

__  ppointed  general  .sales  manager  of  the 

the   government's    wat«r-powe" project  Lakewood  Engineering  Co. 

on    the    Tennessee    River    at    Muscle  E.  F.  P egg,  who  has  been  connected 

Shoals,  Ala.  with     manufacturers    of     constractors' 

J.  C.  McLean  has  been  appointed  equipment  in  Cleveland  and  vicinity  for 

county  engineer  of   Woodbury   County,  *he   past   twelve   years,   has   opened   an 


Iowa. 

R.  T.  W  Y  K  o  F  K,  recently  in  private 
enffineering  practice  and  for  a  numbc  • 
of  years  with  the  Tru.scon  Steel  Co.,  Ct. 
Louis,  Mo.,  is  again  connected  with  this 
company  as  engineer  in  the  St.  Louis 
office. 

George  F.  McGonaole  has  n- 


office   in   Cleveland   for   the   purpose   of 
handling  contractors'  equipment. 

The  Morrison  &  R  i  s  .m  a  n 
C  c,  jobbers  in  new  and  relaying  rails 
and  accessories  of  Buffalo,  N.  Y.,  has 
opened  an  office  in  Philadelphia,  Pa., 
with  R.  B.  Morrison  as  district  manager. 

The  Ruberoid  Co.   is  the   new 


signed  as  state  engineer  and  in  company  name  of  the  company  formerly  known 

with   C.  J.   Ullrich,   deputy   state   engi-  as  The  Standard  Paint  Co.,  New  York, 

neer,   will   open   oonsulti-ig  en^neering  manufacturer  of   Ruberoid  roofing  and 

offices  in  Salt  Lake  City,  Utah.  wcatherproofing  products. 


The  General  Chemical 
Company  has  announced  that  J.  H. 
Libberton,  formerly  manager  of  the 
Service  Bureau,  Universal  Portland  Ce- 
ment Co.,  has  joined  its  staff.  He  will 
handle  service  and  sales  of  Hard-N- 
Type,  a  chemical  crystalline  hardener 
for  concrete 

M.  L.  Northrop,  recently  con- 
nected with  the  Pittsburgh  Meter  Co., 
has  been  appointed  New  England  rep- 
resentative, Warren  Foundry  &  Ma- 
chine Co.,  with  offices  at  Boston,  Mass. 

The  Chicago  Pneumatic 
T  0  0  L  C  0.  has  appointed  R.  F.  Eissler, 
formerly  district  manager,  Pittsburgh 
br.anch.  assistant  to  the  vice-president 
with  headquarters  in  New  York. 

E.  C.  Morse,  former  director  of 
s;!]es.  War  Department,  Washington, 
D.  C,  IS  the  head  of  the  newly  organ- 
ized Foreign  Trade  Supply  Corporation, 
with  its  main  offices  in  New  York.  With 
Mr.  Morse,  the  president,  are  A.  La- 
Mar,  until  Dec.  31,  last,  assistant  di- 
rector of  sales,  War  Department,  who 
IS  vice-president;  Paul  Klopstock,  of 
New  York,  chairman  of  the  board  of 
directors,  and  Arthur  Mayer  of  New 
York,  counsel.  The  corporation  will 
engage  in  a  general  merchandise  brok- 
erage exporting  and  importing  busi- 
ness, and  in  the  buying  and  selling  of 
foreign  securities. 

The  Stearns  ConveyobCc, 
Cleveland,  Ohio,  has  been  organized  by 
Earl  D.  Stearns,  formerly  vice-presi- 
ilent  and  sales  manager  of  the  H.  K. 
Ferguson  Co.,  Cleveland.  The  new  com- 
P-iny  will  handle  elevating,  conveying, 
.screening,  tran.smission  machinery  and 
accessories.  The  officers  are:  Presi- 
dent, Earl  D.  Stearns;  vice-president 
and  superintendent  of  shops,  W.  E. 
Phillips;  secretary  and  treasurer,  G.  H. 
Whitman. 

The  National  Steel  Fab- 
ric C  o.  has  opened  a  sales  office  in  the 
Mutual  Building,  Kansas  City,  Mo.,  in 
charge  of  II.  W.  Robinson. 

Wendell  M.  Butts  has  ac- 
cepted the  position  of  sales  representa- 
tive and  resident  engineer  at  Manila, 
P.  I.,  with  William  H.  Anderson  &  Co., 
agents  for  the  Truscon  Steel  Co., 
Youngstown,  Ohio. 

Hyland-Jencks,  landscape  en- 
gineers and  contractors.  New  York,  has 
been  incorporated  for  the  extension  of 
its  landscape  construction  and  plant- 
ing work  along  the  East  coast  from 
Boston  to  .Mi;imi,  Fla.,  and  to  develop 
its  metropolitan  branc'.es  in  an  inten- 
sive manner.  H.  A.  Jencks  is  presi- 
dent of  the  new  corporation. 

Willis  Leriche,  formerly  dis- 
trict sales  manager  with  the  Cement 
Gun  Co.,  Kansas  City,  has  been  elected 
vice-president  of  thci  Traylor-Dewcy 
(ontriicting  Co.,  Allentown,  Pa.  This 
rompany  specializes  in  contract  work 
with  cement  guns  and  is  connected 
through  its  board  of  directors  with  the 
Cement  Gun  Co, 
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London  Guild  of  Builders  Is 
Factor  in  Housing 

Contracts  Held  More  Than  $3,000,000— 

Insurance   and    Materials   Supplied 

By   Co-operative   Societies 

*Bt  C.  H.  S.  Tjtpholme 
London,  England 

After  seven  months  of  operation  the 
London  Guild  of  Builders  has  secured 
contracts  aggregating  $750,000  in  value, 
extending  over  a  period  of  two  years. 
It  has  also  proven  a  contending  factor 
in  the  conti-aeting  field,  for,  according 
to  Malcolm  Sparks,  its  general  manager 
and  secretary,  from  the  first  inclination 
to  ridicule  it  the  building  employers  are 
now  fighting  it,  endeavoring  to  squeeze 
it  out  of  business. 

As  matters  stand  in  the  British  build- 
ing trades  the  contemplated  action  of 
the  master  builders  may  benefit  the 
guild  considerably.  The  building  em- 
ployers have  threatened  a  national  lock- 
out in  the  event  of  the  operatives  de- 
clining to  accept  the  Government's 
scheme  for  the  dilution  of  the  building 
trades.  If  a  national  lock-out  actually 
takes  place,  it  may  lead  to  the  placing 
of  more  building  contracts  with  the 
Guild  and  materially  increase  the  sup- 
ply of  labor  from  which  it  can  draw. 
As  it  is  the  general  manager  informs 
me  that  for  the  guild  purposes  there  is 
a  wealth  of  labor  already  available  for 
the  contracts  in  hand,  which  includes 
architects,  surveyors  and  members  of 
the  building  trades  unions.  It  may  be 
added  that  the  guild  has  the  whole- 
hearted support  of  the  Royal  Institute 
of  British  Architects. 

Guild  Organization 

The  London  Guild  of  Builders  was 
set  up  by  a  vote  of  the  National  Federa- 
tion of  Building  Trades  Operatives 
(London  District  Council)  last  year. 
The  purpose  of  this  guild  is  to  develop 
its  organization  by  means  of  three  dis- 
tinct types  of  committee,  each  with  its 
own  sphere  of  operations  and  each  with 
clearly  defined  functions.     They  are: 

1.  The  Area  Guild  Committee,  of 
which  there  are  11  covering  London  and 
the  outlying  districts,  representing  the 
trade-union  branches  and  the  approved 
groups  in  each  area  and  concerned 
mainly  with  the  organization  of  the 
labor  for  each  local  contract,  and  with 
the  social  development  of  the  guild 
movement. 

2.  The  Regional  Guild  Committees 
{e.g.,  London)  representing  the  trade 
unions,  the  groups  and  the  area  com- 
mittees in  each  region;  registered  as 
legal  entities  on  a  standard  code  of 
rules  and  acting  as  contractors  with  all 
the  necessary  technical  and  administra- 
tive services  for  estimating  contracts 
and  carrying  them  through. 

3.  The  National  Guild  Coimnittee  rep- 
resenting the  national  trade  unions,  the 
approved  functional  organizations  and 
the  regional  guild  committees,  and  con- 
cerned mainly  with  the  purchase,  manu- 
facture and  supply  of  materials,  the 
co-ordinated  use  of  plant  and  equipment. 


the  arrangement  of  credit,  and  the  cen- 
tral reserve  funds  for  continuous  guild 
pay,  technical  research  and  insurance. 

The  guild  committee  consists  of  rep- 
resentatives elected  by  the  trade  unions 
affiliated  with  the  district  section  of  the 
National  Federation  of  Building  Trade 
Operatives,  and  any  other  trade  unions 
or  groups  of  building-trade  workers 
within  the  district,  whether  administra- 
tive, technical,  clerical  or  operative. 
Each  trade  union  or  group  elects  one 
member.  Approved  groups  have 
already  been  formed  by  the  architects 
and  surveyors,  and  groups  of  civil  en- 
gineers and  of  sculptors  and  decorative 
artists  are  under  consideration. 

Each  member  of  the  guild  committee 
holds  one  shilling  .share  and  deposits 
with  his  electors  a  signed  open  trans- 
fer, thus  giving  them  power  to  replace 
him  at  any  time. 

The  guild  committee  is  responsible  for 
the  appointment  and  removal  of  man- 
agers and  general  foremen  and  for  the 
fixing  of  their  salaries.  General  fore- 
men are  nominated  by  the  area  com- 
mittee and  ratified  by  the  guild  commit- 
tee. Departmental  foremen  are  elected 
by  the  guildsmen  of  the  trade  concerned. 

Contract  Methods 

The  guild  form  of  contract  as  ap- 
proved by  the  Ministry  of  Health  for 
Municipal  Housing  Schemes  creates  a 
triple  alliance  under  which  the  guild 
carries  out  the  whole  of  the  work.  The 
Co-operative  Wholesale  Society  under- 
takes to  supply  the  materials,  and  the 
Co-operative  Insurance  Society  guar- 
antees the  due  performance  of  the  con- 
tract, the  liability  under  this  head  being, 
however,  limited  to  20  per  cent  of  the 
estimated  cost.  The  price  paid  by  the 
local  authority  is  the  prime  cost  of 
material  and  labor  at  standard  rates, 
with  the  addition  of  £40  per  house  to 
enable  the  guild  to  guarantee  continu- 
ous pay  to  its  workers  in  all  contingen- 
cies, and  6  per  cent  calculated  upon  the 
estimated  cost,  to  provide  for  plant, 
head-office  administration  and,  if  neces- 
sary, for  interest  upon  hired  capital. 
The  estimate  of  cost  is  given  by  the 
guild  and  approved  by  the  Ministry  of 
Health  for  each  contract.  The  initial 
cost  of  plant  and  equipment  is  covered 
by  an  advance  from  the  Co-operative 
Wholesale  Society's  bank,  secured 
against  payments  due  under  the  con- 
tract. All  other  problems  of  finance 
are  reduced  to  manageable  proportions 
by  the  provision  of  payments  weekly 
by  the  local  authority,  both  for  labor 
and  materials  delivered,  and  for  the 
authorized  guild  charges. 

London's  first  guild  contract  was 
made  with  the  Walthamstow  Urban 
District  Council,  by  the  terms  of  which 
contract  the  guild  undertakes  the  whole 
of  the  work  involved  in  the  building  of 
400  houses  to  plans  approved  by  the 
Ministry  of  Health.  The  houses  are  of 
brick  with  slate  roofs,  two  stories  and 
four-family  structures,  each  with  five 
rooms,  kitchen  bath  and  hall. 

The   London    Guild    has   also   secured 


contracts  to  builrf  132  houses  at  En- 
field and  190  at  Greenvnch  on  the  same 
conditions.  Designs  for  these  houses 
can,  if  necessary,  be  altered  in  detail 
as  long  as  the  basis  of  the  Ministry 
scheme  is  adhered  to. 

Possible  Extensions 

Though  no  building  costs  are  yet 
available,  the  Minister  of  Health  has 
promised  that  if  the  cost  of  the  first 
guild-built  houses  is  satisfactory,  and 
a  suitable  form  of  contract  can  be 
drawn  up,  the  present  order  which 
limits  guild  contracts  in  the  London 
area  to  four  will  be  rescinded,  and  no 
obstacle  will  be  placed  in  the  way  of 
guild  contracts  wherever  a  local  author- 
ity desires  to  employ  the  guild.  The 
publication  of  the  guild  costs  will  now 
only  be  a  matter  of  a  few  weeks. 

The  guild  is  also  prepared  to  submit 
tenders  for  other  forms  of  building- 
trade  work  such  as  painting,  decorating 
and  the  erection  of  schools  and  other 
public  buildings.  In  fact,  the  guild  will 
shortly  commence  operations  on  a  join- 
ery factory  in  London. 

The  guild  is  now  working  on  designs 
of  its  own  for  the  most  up-to-date  labor- 
saving  dwelling  of  1,400  sq.ft.,  700  sq.ft. 
to  each  of  its  two  floors.  A  hou.se  to 
the  completed  designs  will  be  built  and 
will  then  be  thrown  open  to  the  in- 
spection of  local  authorities. 

It  is  interesting  to  note  that  the  con- 
ception of  this  guild  originated  with 
the  rank  and  file  and  did  not  begin  with 
the  formation  of  a  guild  committee. 
Thus  the  growth  has  been  upward  in- 
stead of  downward.  So  far  there  are 
but  two  building  guilds,  the  London 
body  and  the  Manchester  Guild,  both 
working  on  exactly  the  same  principles. 


Cheaper  Building  in  Britain 

( lyijndon  Correspoyidrncf ) 
The  fall  in  the  builders'  wages  and 
the  decreased  cost  of  building  materials 
is  shown  in  the  tenders  accepted  for 
the  erection  of  houses  by  Leicester 
Rural  Council.  The  price  for  parlor 
nouses  as  shown  in  this  tender  is  £772; 
a  few  months  ago  the  prices  of  these 
dwellings  were  from  £1,000  to  £1,200 
each.  The  dwellings  are  to  be  built  ic 
the  standard  specifications  and  accom- 
modation as  laid  down  by  the  Ministry 
of  Health. 


Joint  Legislative  ESody  to  Make 
Building  Inquiry  in  Chicago 

Preliminary  plans  have  been  made 
for  an  investigation  of  building  condi- 
tions in  Chicago  by  a  joint  legislative 
committee  of  fourteen.  Senator  John 
Dailey  of  Peoria,  chairman  of  the  com- 
mittee, is  reported  to  have  said  that  he 
believes  extortionate  methods  have  been 
followed  in  Chicago  which,  upon  investi- 
gation, may  reveal  a  situation  existing 
in  that  city  worse  than  that  brought  to 
light  by  the  recent  investigations  in 
New  York  City  by  the  Lockwood  joint 
legislative  committee  on  housing. 
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President  Confers  With  Heads 
of  Railroad  Unions 

This  week  President  Harding  has  held 
a  series  of  conferences  with  the  heads 
of  the  railway  brotherhoods,  at  which, 
it  is  presumed,  the  status  of  the  so- 
called  national  agreements  was  discus- 
sed. On  April  4  B.  M.  Jewell,  president 
of  the  railway  employees  department, 
American  Federation  of  Labor,  and  A. 
B.  Garettson,  former  president  of  the 
Brotherhood  of  Railway  Trainmen, 
called  on  the  President,  followed  by  W. 
S.  Carter,  president  of  the  Brotherhood 
of  Locomotive  Firemen  and  Enginemen 
the  next  day.  It  is  understood  that  the 
case  of  the  brotherhoods  will  be  heard 
previous  to  the  President's  calling  rail- 
road executives.  It  is  not  known 
whether  the  President  will  take  any 
action  in  the  matter  of  reducing  rail- 
way wage  scales  or  whether  it  will  be 
left  to  the  Railway  Labor  Board  and 
the  Interstate  Commerce  Commission. 


Crisis  Expected  in  the  British 
Building  Trades 

(London   Correspondence) 

A  crisis  is  expected  soon  in  the  build- 
ing trade  in  England.  It  is  generally 
expected  that  the  employers  will  declare 
in  favor  of  the  government's  scheme  for 
the  introduction  of  50,000  unemployed 
ex-service  men  into  the  trades,  while  the 
unions  are  generally  against  the  propo- 
sition altogether,  a  few  considering  the 
scheme  with  reservations.  The  govern- 
ment scheme  has  been  discussed  in 
private  at  a  conference  of  the  executives 
of  the  various  unions  affiliated  with  the 
National  Building  Trades  Operatives' 
Federation.     It  is  reported  that  fresh 


proposals,  which  have  not  yet  been  dis- 
closed, have  been  made  by  the  govern- 
ment, and  these  have  been  submitted 
to  a  ballot  of  the  master  builders  with 
an  executive  recommendation  for  their 
acceptance.  Meanwhile  the  outlook  is 
not  very  hopeful.  It  is  certain  that 
the  system  of  payment  by  results  will 
be  resisted  tooth  and  nail  by  the  opera- 
tives' federation. 

In  the  meantime  a  conference  of  the 
Mational  Building  Operatives'  Federa- 
tion has  endorsed  the  proposed  wages 
sliding  scale,  which  provides  that  reduc- 
tion will  take  place  at  the  rate  of  Id. 
per  hour  for  each  13  points  fall  in  the 
cost  of  living,  and  id.  per  hour  for  each 
6.5  points,  with  advances  in  wages  of 
similar  amounts  for  rises  of  10  and  5 
points  respectively. 

It  was  proposed  at  this  conference 
that  170  per  cent  above  the  pre-war 
cost  of  living  be  taken  as  the  basic  fig- 
ure, and  as  the  last  official  return  shows 
the  cost  of  living  index  to  stand  at  153, 
a  reduction  in  wages  is  imminent. 


School  Construction  Leads 

Owing  to  the  large  number  of  educa- 
tional buildings  put  under  contract  mis- 
cellaneous building  contracts  aggre- 
gated during  the  past  week  $11,331,126 
for  sixty-two  projects.  Apartments  in 
that  figure  approximate  $1,100,000.  An 
increase  in  the  number  of  small  public 
works  projects  is  noted  and  in  bids  ad- 
vertised it  is  apparent  that  road  con- 
struction is  opening  up  generally.  Illi- 
nois opened  test  bids  on  several  road 
projects  April  5,  and  Pennsylvania 
opened  bids  on  150  miles  of  roads,  de- 
tails of  which  are  found  in  the  construc- 
tion news  of  this  week. 


Arbitration  of  Boston  Building 
Strike  Blocked 

After  the  Boston  Building  Trades 
Council  had  agreed  April  1  in  an  all- 
night  meeting  to  accept  the  proposal  of 
.he  State  Board  of  Conciliation  and 
Arbitration  to  act  in  the  settling  of  the 
building  trades  dispute  which  has  tied 
up  Boston  building  since  early  in  the 
year,  announcement  was  made  by  the 
chairman  of  the  arbitration  board  that 
the  Building  Trades  Employers  Asso- 
ciation of  Boston  had  decided  not  to 
submit  its  case.  The  reason  given  was 
that  not  all  the  constituent  members 
of  the  Building  Trades  Council  had 
agreed  to  the  ai-bitration  plan  and  that 
the  employers  would  not  consent  to 
arbitration  proceedings  unless  a  guar- 
antee were  given  that  all  the  constitu- 
ent members  of  the  council  would  be 
bound  by  the  general  action. 


Brindell  Begins  Prison  Term 

Robert  P.  Brindell,  president  of  the 
New  York  Building  Trades  Council,  was 
taken  to  Sing  Sing  April  4  to  begin  a 
sentence  of  from  five  to  ten  years  for 
extortion.  His  conviction  was  an  out- 
growth of  testimony  adduced  at  the 
recent  investigation  of  building  condi- 
tions in  New  York  City,  carried  on  by 
the  Lockwood  committee. 


New  York  School  Program  to 
Cost  $52,387,000 

The  Board  of  Estimate  of  New  York 
City  recently  adopted  the  building  pro- 
gram of  the  Board  of  Education  calling 
for  the  construction  of  53  new  build- 
ings and  additions  to  several  existing 
schools,  the  total  cost  to  be  $52,387,000. 


Labor  Rates  and  Conditions  Throughout  the  Country 


DESPITE  the  talk  of  "liquidation" 
of  labor,  we  have  to  report  de- 
creases only  in  Seattle  and  Den- 
ver. In  Seattle  the  majority  of  build- 
ing projects  under  way  are  controlled 
by  the  Master  Builders'  Association, 
which  maintains  open  shop.  Union  brick- 
layers are  paid  $9  per  day;  non  union, 
$8.  Non  union  hodcarriers  receive  $5.60 
against  the  union  rate  of  $7.  Common 
labor  has  declined  from  $5@$6  to  $4 
@$4.80.  Cement  finishers  receive 
$6.40. 

The  Colorado  Industrial  Commission 
has  granted  permission  to  Denver  con- 
tractors to  make  reductions  in  wages  in 
the  building  craft.s  as  follows:  Brick- 
layers from  $12  to  $11  per  day;  car- 
penters, from  $9  to  $8;  hoisting  engi- 
neers, from  $9  to  $8;  pile  drivers  and 
structural  iron  workers,  from  $9.25  tu 
$8;  and  common  labor  on  buildings, 
from  $5  to  $4  a  day.  Reductions  from 
$9  to  $8  were  also  authorized  for  sheet 
metal  workers,  and  cement  fini.shers; 
from  $9..50  to  $8..50  for  steam  fitters, 
plumbers  and  gas  fitters;  glaziers  from 
in. 60  to  $6  and  electrical  workers  from 
$8.20  to  $7.20.     Th«  changes  are  effec- 


tivt  April  1.  Hod-carriers'  wages  re- 
main at  $6,  $6.25  and  $6.50  a  day. 
Similar  adjustments  are  being  negoti- 
ated throughout  the  state,  using  the 
Denver  rates  as  the  basis.  The  crafts 
accepting  the  reductions  are  the  hoist- 
ing engineers,  pile  drivers,  structural 
iron  workers,  common  labor,  sheet- 
metal  workers,  cement  finishers,  steam 
fitters,  plumbers  and  gas  fitters, 
glaziers  and  electrical  workers.  The 
bricklayers  and  carpenters  have  not  yet 
accepted  and  a  strike  by  these  crafts 
appears  probable.  No  strikes  are  on 
in  Denver.  Employment  in  the  building 
trades  has  increased  approximately  10 
per  cent  in  the  last  two  weeks.  A  large 
amount  of  construction  work  has  been 
held  up  waiting  these  adjustments  and 
heads  of  the  labor  organizations  ex- 
press the  opinion  that  there  will  be 
u  shortage  of  labor  in  all  crafts  shortly 
after  May  1. 

That  the  union  schedule  in  Cleveland 
is  not  the  maximum  is  shown  by  a  letter 
just   received   from   a   well    knouTi   con 
tractor   in    that   city.     Here    is   a   com 
partspn  of  hourly  union  rates  (effective 
until  May  I)  with  the  rates  our  corres- 


pondent  has   been   paying    for   the   last 
year: 

Corre- 
L'uioii       "pondeot 

»l   UO 


Bricklayerf" 
Carpenters 
Moisting  fTiKineer 
llod-carricri*  and  ( 


union 


labor 


»l  25 

90  I  25 

I  00  I  25 

571  «7i 


New  Orleans  reports  that  there  will 
be  no  change  in  the  wage  scale  until 
June  1,  when  the  labor  agreements  ex- 
pire. The  situation  was  explained  at 
length  in  Engineering  Newn-Record  of 
March   31,  p.   576. 

The  Minneapolis  Builders'  Exchange 
reports  considerable  of  cutting  under 
the  official  scale,  despite  agreements 
with  the  union.  Common  labor  is  at 
.50c.  with  exceptions  both  above  and  be- 
low that  figure.  Following  is  the 
official  scale,  with  the  scale  proposed  by 
contractors  for  general  observance  May 
1,  and  already  operative  on  many  jobs: 


New 

OfficUl 

tkalc 

l(rieklaypr» 

tl   25 

II  00 

( 'arpentera 

1  00 

so 

lloiitins  ei.K t- 

1    00 

80 

Horf-eamera 

7', 

65 

Strurtuial  iron  •.  rl^i- 

1    OU 

SO 

Commcxi  labor 

bO 

50 
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Many  wage  cuts  are  announced. 
Master  builders  of  Passaic  and  Bergen 
counties  will  cut  10  to  20  per  cent  on 
May  1.  The  Building  Trades  Employers' 
Association  of  Essex  County,  N.  J.,  will 
reduce  wages  by  10  to  20  per  cent  in  ten 
of  thirteen  trades.  The  wages  of  car- 
penters and  painters  will  remain  un- 
changed, but  bricklayers,  masons  and 
plasterers  will  be  cut  fi'om  $10  to  $9; 
plumbers,  from  $10  to  $8;  ironworkers, 
from  $9  to  $8;  hod-carriers  and  mason 
laborers,  from   $7  to   $.5.60,     The  Car- 


Atlanta.  .  . 
Baltimore 
Boston 


Cincinnati 
Chicago 
Cleveland 
Dallas. 

Denver.  .  . 

Detroit.  . 


Los  Angeles 
Minneapolis 


Montreal .  . 
New  Orleans 


New  York . 


Pittsburgh 
St,  Louis . 


penters'  District  Council  of  St,  Louis, 
representing  more  than  5,000  men,  on 
March  25  rejected  a  proposition  to 
reduce  the  rate  from  $1.25  per  hour  to 
$1,  the  secretai'y  claiming  that  labor  is 
30  per  cent  more  efficient  than  when 
work  was  plentiful.  The  union  of 
hoisting  engineers  of  St.  Louis,  with 
135  members,  voted  unanimously  to 
reject  a  proposed  20  per  cent  decrease, 
the  Painters'  District  Council,  of  2,000 
members,  rejecting  a  similar  proposal. 
Building     contractors     in     Rochester, 


X.  Y.,  are  awaiting  official  notification 
by  the  Building  Trades  Council  of  its 
rejection  of  their  offer  of  a  "renewal  of 
existing  agreements  with  a  15  per  cent 
decrease."  A  leading  general  con- 
tractor is  reported  to  have  said:  "The 
contractors  have  pledged  themselves  to 
do  their  share,  also,  in  a  reduction  of 
building  costs  by  a  proportionate 
lessening  of  their  profits.  In  requesting 
their  employees  to  accept  lower  wage 
scales  they  have  no  mercenary  motive," 
Cui-rent   wage  rates  are  as  follows: 


S  means  scarce;     £,  enough;     F,  plentiful 


Brick- 

lajer.s 
.•^U  ''01' 
1    2> 
40S 

I  25 E 

I  25 

1  OOS 

1  001' 

1  .!/.', 


Car- 
penters 

,'<0  70  P 
,S0P 
90P 

90E 

1  25 

.WS 
LOOP 
1  00 


1   25  P     .S5^il.U0P 


San  Francisco 
Seattle 


I   25 P 

1   OOP 


''OP 
LOOP 


1.50P 

1  :sp 


I   25  P 
l,12i 


l.OOP 
80P 


65  P 
l.OOP 


1    12i 


1.25P 
I   25P 


1    12iP 


Hoisting 
Engineers 
^1  OOP 
S7'P 
90  P 

LOOP 


Hod 
Carriers 
)50.30P 
46(S;,S4P 
60P 

,0E 


l.OOE 
LOOK 
I  00 

I.IUP 

1  OOP 
SOP 

(,0P 
LOOP 

L25 

1  12iP 
I   25  P 

1   12^P 

s7i@.9u 


S7|E 

60E 

75®. 81' 

70P 

1    12iP 
(.5P 

.40P 

.&5P 


LOOP 

.85P 


Pile 
Drivers 


LOOP 

70 


.SO  74P 
90 


80E 
LOOE 
I  0(1 

LlOP 

1  OOP 


LOOP 
1124 


LOOP 
LOOP 


L12U' 
1.00 


Structural 

Iron 

Workers 

)!I.OOP 

I  OOP 

VOP 

1   OOE 
125 
1  OOE 
LOOE 
100 


1  OOP 
.SOP 


65  P 
1  OOP 


1   25P 
1   25P 


1 .  12|P 
90 


Common 

Labor 

550  25 P 

30  @35Pz 

55P 

.60E 
1  00 

57P-: 
.50®  75P 
.50 


125P       .50(a^60P 


.75P 
.50P 


.35®  45P 
50P 


.75®  SO 


SOP 
.67iP 


8UP 
.50®.  60 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Martlet 


Pig  Iron— Prices  $1.50@$3  lower 
than  last  month,  with  market  stagnant. 

Steel  Rails  —  Moderate  demand  for 
light  rails  by  coal  companies.  We  quote 
a  lower  price  than  last  month,  at  Pitts- 
burgh. 

Railway  Ties — Latest  prices  of  plain 
and  creosoted  ("empty  cell")  cross-ties 
in  Chicago  and  San  Francisco,  and  of 
untreated  ties  in  St,  Louis.  On  the 
Pacific  Coast  ties  are  usually  purchased 
and  used  untreated,  except  by  the  Santa 
Fe  and  the  Southern  Pacific  railway 
companies.  The  Southern  Pacific  uses 
the  Burnett  or  zinc  chloride  process 
over  its  entire  system,  the  railway  do- 
ing its  ovm  treating.  The  Santa  Fe 
applies  the  Boulton  or  boiling-in-vac- 
uum  process  in  Arizona  and  Southern 
California.  We  quote  on  ties  treated  by 
the  Rueping  or  empty-cell  process. 

Pipe — While  there  has  been  no  mill 
change,  New  York  dealers  have  an- 
nounced a  piece  cut.  The  only  change 
in  sewer  pipe  is  a  cut  in  Baltimore. 
Denver  quotations  on  sewer  pipe  are 
again  available. 

Road  Oils  and  Asphalt  —  Road  oils 
down   ic.@lc,   in   New   York.     Asphalt 


down  in  New  York,  Minneapolis  and  At- 
lanta. Maurer,  N,  J,,  quotations  arc 
again  offered. 

Wood  Blocks  —  Down  in  New  York 
and   Minneapolis, 

Sand,  Gravel  and  Stone  —  Gravel  is 
down  50c.,  to  $2.50,  in  New  York.  Other 
decreases  in  New  Orleans  and  Atlanta. 
Crushed  stone  down  in  Dallas,  Atlanta 
and   Montreal. 

Cement — Price  in  New  York  remains 
$3.10  net,  with  the  change  for  bags  now 
40c.  per  bbl.  instead  of  $1  as  heretofore. 
We  quote  the  cement  companies'  price 
alongside  dock  to  dealers,  $2.40  net. 
Decrease  in  New  Orleans. 

Reinforcing  Material — Triangle  mesh 
quotations  have  been  thoroughly  checked 
and  are  correct  as  they  stand.  Steel 
bars  sell  for  as  low  as  $2  per  100  lb. 
in  large  lots,  Pittsburgh;  $2.38  for  mill 
shipments,  New  York.  We  quote  the 
minimum  and  the  Steel  Corporation 
prices. 

Common  Brick — Last  week  the  whole- 
sale price  of  brick  alongside  dock,  New 
York,  was  reduced  from  $18  to  $15@ 
$17;    but    the    delivered    price    to    con- 


tractor remains  at  $21.70,  which  in- 
cludes the  dealers'  profit  of  10  per  cent 
and  the  cartage.  Decrease  reported  b;,- 
Dallas,  New  Orleans,  Minneapolis  and 
Montreal. 

Hollow  Tile — Down  in  New  York  and 

St.  Louis;  up  in  New  Orleans  and  At- 
lanta, Our  New  Orleans  correspondent 
has  not  been  able  to  determine  the  rea- 
son for  the  3c.  per  block  advance  in  that 
city. 

Structural  Shapes — We  show  a  range 
of  $2@$2.45,  at  Pittsburgh  mill.  Sharp 
decreases  on  deliveries  from  New  York, 
Chicago  and  St.  Louis  warehouses. 
Rivet  down  at  mill,  Pittsburgh,  and  in 
St.  Louis  warehouses.    Market  dull. 

Steel  Sheets — General  decrease  in  St, 
Louis,  Blue  annealed  do\\Ti  in  San 
Francisco,     Market  dull. 

Lumber — The  decline  continues,  with 
conditions  unsteady.  Demand  flat. 
Wholesale  prices  do'i^Ti  $7  in  New  York 
since  last  month.  Chicago  reports  "no 
change,"  but  urges  caution  as  to  price. 
Decreases  in  Seattle,  New  Ordleans  and 
Baltimore.  Douglas  fir  dowii  $1  in  San 
Francisco. 
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Price  advances  si:ice  las. 
fIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current 
CINCINNATI 

No.  2  Southern %M.50 

Northern  Basic 17.  St 

Southern  Ohio  No  2 30.50 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25  to  2.75) .' 36.51 

BIRMINGHAM 
^'o   2  Foundry S6.50 

PHILADELPHIA 

EastemPa.,  No.  2X.  2.25@2.75sil S7.00* 

Virginia  No.  2 SSOO* 

Basic 2fi.s.5t 

GreyForge S7.00* 

CHICAGO 

No  2  Foundry  Local !5.00@2T.OO 

No.  2  Foundry  Southern Sg .Hi 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No   2  Foundry  Valley    S6.  9« 

Basic 26. S6 

Bessemer ST  .00 

*F.o.b.  furnace     t  Delivered. 


One  Yea 

S44 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotatii 
Chicago  for  carload  or  larger  lots.  For  I 
tharged  extra: 


-Pittsburgh 

One 
rrent       Year  Ago 


Standard  bessemei  rails . .  . 
Standard  openhearth  rails, 
light  raiU,  R  to  10  lb 
Light  rails,  12  to  H  lb 


S45  00 

47.00 

!  2n{a,i.55» 

15&S. 


Light  rails.  25  to  45  lb I  I0@2.i.i 

♦Per  100  lb. 


S45.00 
47  00 
2  585* 
2  54* 
2  45' 


Cuirent 
J45   00 
47   00 
2  45(a3.00' 
2  4ira2  95» 
2. 32(5.2. 85» 


One 
Year  Ago 
S45  00 
47  00 
2  5B5' 
2  54- 
2  45» 


RAILWAY  TIES— For  fair-.siied  order?,  the  following  piices  per  tic  hold: 


Chii-ago.    White    f)ak 

Chicago.  Hardworxl  and  Red  Oak 

Chicago.  .  .  .Empty  Cell  Crcosoted 

San  Francisco Gieen  Douglas  Fir 

San  Franci.'co.  Empty  Cell  Crcosoted.  Douglas  Fi; 


R  In    i8  In 

by  8!  Ft 

$1    60 

1  40 

2  00 


.HO 
1.76 


Grade 
Grade 
Grade 


standard  "railr- ad  itdii 


trati. 


n"^[*peeifiration».  f.o.b. 


White  Oak 
$1    35 


Red  Oak 
$1    20 


7  In.  X  9  In 

by  8  Ft.  6  In 

$1  75 

1  55 

2  25 
;  I! 
s  IS 

ars,  St.  Loui.<: 

Pine  and 

*^ap  Cypre** 

"$l    10 

I   DO 

90 


Mowing  prices  arc  bane  per  100  lb.  f.o.l 
■ith  the  warehouse  prices  at  the  placet)  i 


Current 
li^'l     <pike>.      1%-in.     and 

•  '    t.f  ■iOms.tt.'i 

l.olts i.nO&S.BO 

arrj  section  angle  bmr» ....     2  45(9f .  75 


Ago       Chicago  .St. 


»3  35 
4  90 
2  75 


$3  40       $4  87i 

4  60         5  75 
2  75         4  05 


PIPE 


WROUGHT  PIPE— The  following  divountx  are  lo  jobbi 
Ml  the  I'ittKburgh  bamn(  card  'f  Mar    21.  1919 


HI'TT    WKI-I) 


I 

I)  to  <> 
7<o  12 

I3ri»l  14 


Steel 

RIark 
54     -o  571 


47    to  50( 


371  to  41 
)5    lo  38| 


15!  to  25(        J-l)  lo   II) 
191  I.,  291  llln    II 

24>  to  34|  8    lo    181 


34)  to  38 
37J  to  41 
J3|  to  )7 


20;  to  28( 
22'  Ip  301 
191  t-  271 


61  lo  141 
91  U,  171 
61  lo    \*\ 


ed  by  heavy  type;  declines  by  itatu 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

:tolj 52    to  55!     39i  to  43  HolS         24!  to  34) 

2  to  3 53    to  56!      '•0!  to  44 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 45    to  48!     33!  to  37  2 2l!to29i 

2ito4 48    to5IS     36!  to  40  2!  to  4.  . .   23!  to  31! 

4!  to  6 47  to  50!  35!  to  39  4!  to  6. . .  22!  tp  30! 

7  to  8 43  to  46!   29!  to  33      7  to  8 14!  to  22i 

9tol2 38  to41i  24!  to  28  9tol2...  9itol7i 


8!  to  16! 
II!  to  19! 
10!  to  18! 

2!  to  10! 

5!  to +2! 


STEEL— From 
for  steel  pipe: 


led  the  following  discount:^  hold 


New  York 

i  to  3  m.  butt  welded .50% 

2!  to  6  in.  lap  welded 4.J% 

New  York 

;  to  3  in.  butt  welded J.5% 

2!  to  6  in,  lap  welded    «.'*% 

Malleable  6tting3,  Class  B  and    C,  'from    Ne 
pnces     Cast  iron,  standard  sizes,  30—5%  off- 


Chicago  St.  Louis 

54{ui40'-<,  •             45!% 

50(0140%  4IJ% 

Chicago  St.  Louis 

40!@30%  30!% 

37!%@27!  27!% 

'  York  -stock  sell    at   nft    Ust 


CAST-IRON  PIPE — The  following  are  price's  per  net  ton  for  carload  lots: 


Current 
4  in $73  30 


-  New  York ■ 

One  Month     One 

Ago  Year  .Ago  Chicago 
$73  30  $75  30  $69  10 
63.30         72  30         64   10 


Louis 
$66.70 
61   70 


San  Fran- 
cisco 
$92   65 
87   65 


Gas  pipe  and  Class  ".\."  $4  per  ton  extra;    16-ft.  lengths,  $1  per  to 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft. : 


:e,  In.  Current 

3  $50   00 

4      60   00 

5     90.00 

6     115  00 

8     185  00 


York  

One 
Year  .\go    St. 
$35   00         $60  00 


51  00 

65  00 

90  DO 

130  00 


70  00 
90  00 
120  00 
185  00 


Chicago 
$50  00 
70  00 
90.00 
II 0.00 
160   00 


$90  00 
115  00 
150  00 
250  00 


Dallas 
$55  00 
65  00 
84  00 
110  00 
181.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  carload  lots: 


Ne 


'  York 


Current 
Siic.  In  UeUvered  Pittsburgh 

3 $0  24  $0  132 

4 24  132 

5 36  198 

6 36  198 

8 56  308 

10 84  462 

12 I   08  594 

14 I   61  792 

18 2  30  1    10 

2C  2  76  1   32 

22 3  68  I   98 

24 4    14 

27     

30 

33 

36 

3  5 

Boston $0  21.  $0  315 

Minneapoll" 

Denver ...  15 

.Seattle 

Los  Angele.s '11*  .  165* 

New  Orleans .165 

Cincinnati H7  .2205 

Atlanta II*  165* 

Montreal,  dtUirrcd           30*  45* 

Detroit                             138  2115 

Dal  im  re .  .'fi 

Baltimore,  ,lelirrr,,l     .i'X 

'4-in.,  6-10.,  30-in.  ro..pcctivcly. 


2  75 

3  40 

4  35 
4  50 


Chicago 

$0  15 
15 
225 
225 
35 
525 
625 
90 
I  25 

1  50 

2  00 
2  25 

4  50 

5  50 
6.75 
7  00 

12 


ban 
Francisco 
$0.14 


2  52 

3  50 

4  20 


KOAH  .\NI)  P.WING  M.\TI':RI.\LS 


ROAD  OIUS— Follnwinc  i 
f.o.b.  place  named : 

J^pw  York,  45%  a.«phalt. ...     (at  terminsn 

New  York.  65';  asphalt lat  tr"ri,iii.qli 

New  Vor!i.  binder (at  l.-rninali . 

New  York,  flui      (at  terminal). 

New  Y.  ik    li'iuid  asphalt lat   r.minal). 

.St   l,oui«,  40^;  a'<plmlt 

Chiengo,  40-50',  a..phall 

ChKag...  60.7(l',  n-T,l,iill 

Dallri-.  40-50',  n'|.l 

Dallas".  60-70'.  n.pl.ili 
Dallas  75  90';  ,.,,l,a|i 
San  Frniiri.fo.  bimler.  per  42  Btil    I.I.I 


prices  per  gallon  in  tank  ear*  8,000  gal.  minimum 


'urrrnt 

One 

Y 

par  Ago 

to  07 

$0 

II': 

07 

III 

on 

III 

07 

12 

««) 

061 

11 

08 

06 

081 

06! 

0725 

618 
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ASPHALT— Pri-^c  per  ton  in  packages  (350-lb.  bbl..  or   42  5-ib.  drums,  and   in 
bulk  in  carload  lots: 

PacUage  Bulk 

New  York  (Bayonne,  N.  .1.) fgS.OO  US  00 

Boston i. -. No  quotations 

Chicago • 28  50  2100 

Sai  Francisco .' 2 1   50  1 5  00 

Dal'as 35  00  27  00 

Seattle 27  50 

Denver 50(('  70 

Minneapolis S5.93 

St.  Louis ».. 27  SOfi  42 

Baltimore 40  00 

Los  Angeles 23  73  15  OO 

Montreal 37.00 

Atlanta iS.OO  

Detroit  (netroleum  asphalt) 28. 40  21.15 

Cincinnati 32.50  Si. 00 

Maurer.  N.  J.  (asphalt) 27@38  

Maurer.  N.  J.  (asphalt  cement) 29@36  23@3I 


PAVING  STONE— 

New  York 5-u 


gra 


lite ." No  quotations 


i  About  4x8x4  dre.''sed 
\  About  4x8x4  commoi 


San  Francis 
Boston.  .  . . 
Atlanta.  .  . 

Detroit 

Baltimore.  . 
Montreal. . 
New  OrleaD 
Cincinnati. 
St.  Louis... 


$3  40sq.vd. 
3.05  sq.yd. 

Basalt  block  4x7x8 65  00  per  M 

5-:n.  granite 4 .  20  sq  yd. 

Gramte 2.  00  sq.yd. 

Granite,  26}  blocks  per  sq.yd.  1 07 .  00  per  M 


Granite. 
Granite. 
Granite. 
Gramte. 
Gramte. 


2.25  sq.yd. 
6.50  sq.yd 
3.00  sq.yd. 
3.25  sqyd. 
S.^CIsq.yd. 


FLAGGING- 

New  York ... . 


t Manhattan,  4  ft. 
Queens,  5  ft 
6x20-in.  cross-wal 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
Im.ft 


CURBING — Bluestone  per  lineal  foot, 
for  5x18  in. 


L  New  York,  costs  70c.  for  5x16  in  ,  80c. 


WOOD  BLOCK  PAVING— 

Size  of  Block 

Treatment 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
16 
16 

Per  Sq.Yd. 

New  York  .  .                

.i.3.1 

Boston .  .  . 

Chicagf.                               

3  45 

3,75Ca  4,00 
3  25(!i.3  50 

St.  Loui-                                  

St    T.oni- 

3i 

3  05 
3  50 

Minneapolis 

3i 

2  30 

3 

2  99 

3  42 

3  83 

Dallas 

Baltimore 

Montreal-      .                    

Detroit                             

4  = 

3  90 

3  75 

4  90 
3,40 

CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL— Pr 


New  York 

Denver 

Chicago.  

St.  Louis 

Seattle.,.. 

Dallas 

Minneapolis 

Cincinnati 

San  Francisco 

Boston,  ijer  ton.  .  .  . 

Now  Orleans 

Los  Angeles 

Atlanta,  per  ton. .  . . 

Detjoit 

Baltimore,  per  ton. 
Mont.rr;i)    per  ton.  . 


ce  for  cargo  or  earJoad  lots 

is  as  follow. 

,  per 

cu.yd.: 

Gravel   

• —  1! 

Current 

One 
Year 
Ago 

Cirrent 

One 
Year 
.\go 

. Sand 

One 

Year 

Current       .'Vgo 

.JJ.50 

$2   25 

t2..W 

$2  25 

$1 

25 

$1    25 

2.00 

1    80 

1   80 

1   80 

60 

:  40 

2  75 

2.00 

2  75 

2  00 

75 

2,00 

1   65 

1   78 

1   70 

1   82 

70 

1    68 

1   50 

1   25 

1   50 

1    25 

50 

1   25 

1   75 

2  50 

1   75 

2.50 

75 

2  00 

2.00 

1,50 

1   35 

00 

75 

2  00 

2  00 

30 

1   30 

2  50 

1    30 

2.50 

1   50 

65 

1   50 

2.65 

2  85 

2  65 

2  85 

00 

2  00 

2.  Ho 

3  00 

65 

1   40 

1S5 

1,50 

1  45 

00 

1   00 

»..vo 

2,25 

2  25 

50 

I    15 

1   85 

2  50 

1   85* 

2  00 

50 

1   85 

1    40 

1    40 

1   60 

1   60 

70 

70 

1   50 

115 

1   75 

1   50 

1 

50 

1   40 

CRUSHED  STONE — Pr'ce  for  cargo  or  carload  lots  is  as  follows,  per  cu.yd  : 

. 1}  In.  -^  . 1  In.  . 

Current      One  "^  ear  .^gn  Current  One  Year. \g, 

NewYork $l.90@2.00         $185  J2. 15  J2  00 

Chicago 2.75  2.00  '   2.75  2.15 

St.  Louis 1.85  1.65  1.85  1.65 

Dallas S.IO  3.50  S.IO  3.50 

.San  Francisco 2*50  1.50  2.50  1.50 

Boston 3.00*(del)         3.25  3.00*(del)  3.25 

Mmneapolis 2.00t  l.SOt  2.25t  1.60 

Denver 3  75  ....  3.75 

Seattle  (del.) 3.50  3  >0  3  50  3  50 

Atlanta '...        £.50*  3,10*  

Cincinnati 2,30  2.15  

Los.\nEeIes 1.75*  1.50  1.80*  1.50 

Detroit 2.00  1.75  2.00*  1.75 

Baltimore I   75*  1   50  1.75*  1.50 

Montreal S.OO*  I    75  2  10*  2.00 

*  Per  ton.     t  Limestone:  traprock,  $1    60  and  $1  80  per  ton  for  H  and  J-in 


CRUSHED  SLAG— Price  of  crushed  slag  per  net  ton  in  carload  lots: 

H-In.  f-In.  Roofing 

Lebanon  or  Bethlehem,  Pa $1   00  $1.00  $2  50 

Ea.st  n.  Pa 1.20  1.20  3  00 

Buffalo,  N.  Y 1.25  1.00  2.00 

East  Canaan,  Conn 1.25  I    35  4  00 

Birmingham,  Ala 125  125  2  05 

Toledo,  Ohio 150  150  2  35 

Atlanta.  Ga 2.58  2.25               


LIME — Warehouse  prices: 

Hydrated,  per  Ton 

Finished  Common 

NewYork $21   00  $20  00 

Chicago 20.00  

St.  Louis 26  00  20  00 

Boston 29.00  26.00 

Dallas 25.00 

Cmcmnati 17.60  16.60 

San  Francisco 25.40  22.00 

Minneapohs 29.00  22  00  (white) 

Denver 3  20  (bbl.l 

Detroit 22.00  19  00 

Seattle 27 .  00  

Las  Angeles 30  00  30  00 

Baltimore SS.iS  17.60 

Montreal 32.00  

Atlanta 18.00 

New  Orleans 22  50 

*  300-lb.  barrels,    t  Per  1 80-lb.  barrel.    J  Per  ton. 

NOTE— Refund  of  10c  per  barrel. 


Lump, 

Der  200-Lb.  Barrel 

Finished 

Common 

$3.50*- 

at  plant 

-$3  30* 
1  75 
4  12J* 

3.80 

3.55 
2.501 
13.101 
2.25 

2.00 

1  70 

l-00(bu.) 

2.00t 

l.SOt 

3.25 

3.00* 

3.001 

IG.OOt 


2.M] 

e.io' 


NATURAL  CEMENT— Price  to  dealers  for  500  bbl.  or  over,  fob.,  eiclusitr 

of  bags:  Current     One  Year  A0 

Minneapolis  (Rosedale) $2.80                $1.50 

Kansas  City  (Ft.  Scott) 1   60                  1   75 

NewOrleans 3  36                  3.36 

Atlanta  (Magnolia) 11.00  ton             1.90 

Cincinnati  (Louisville) 2.75                  2.25 

Boston  (Rosedale) 2 .  35  


PORTLAND  CEMENT — Current  prices  are  for  barrels  in  carload  lots.  ici'Mmt 

bags,  to  contractors: 

Current         One  Month  Ago  One  Year  A«» 

Without  Bags  Without  Bicl 

New  York  (de'.ivered) »3.10  $3   10  $2  80 

New  York,  alongside  dock  to 

dealers 2.40  2.40  2  35 

Jersey  City  (delivered) S.6i  2.89  2  47 

Bostin 2.87  2.87  2  42 

Chicago 2.17  2.17  2  00 

Pttsburgh 2.17  2.17  2  05 

Cleveland 2.43  2.43  2  32 

Detroit 2.51  2.51  2  08 

Ind-anapolis 2.31  2.31  2  27 

Toledo 2.51  2.51  2    2 

Milwaukee 2.39  2.39  2  11 

Duluth 2.10  2.10  2    0 

Peora  2  43  2.43  2  12 

CedarRapids 2  51  2.51  2.18 

Davenport 2  47  2.47  2.N 

St   Louis 3.40  3.40  2.» 

San  Fr.incisco 3.89  3.09  2-g 

NewOrleans -1  -it!  3.60  J-36 

Minneapolis  (delivered) 2  70  2  70  2. 22 

Denver.    3    10  3   10  2.« 

Seattle 3    10  3.10  J(» 

Dallas 2  85  ,  2  85  »'5 

Atlanta 3.08  3.00  J" 

Cincinnati S.S7  3.32  3  00 

LosAngeles 3.21  3.21  2. '8 

Baltimore  (del.)  drayload  lots.  3.58  2.93  2  9B 

De;r„it 2.43  2.33  •■■, 

Montreal 3.44  3  50  3« 

NOTE— Bag  charge  is  generally   25c    each:     10c    each  is  New  York  and 
Jc:scyCity, 
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TRIANGLE  MESH— Pric    per  100  sq.ft.  in  carload  lots: 
PLAIN  4-INCH  by  4-INCH  MESH 

Pitt"-  New 

Style        Square  Inches      burgh,  York, 

■       ■                   "'■■         MUl  (Del'd) 

$1.03  $1   55 


032 
049 
068 
093 


036P 
053P 
072P 
097P 
049R 
067R 
089R 
Made  i 


Sectional  Area 
Square  Inches 
per  Ft.Width 

0.032 

0  049 

0  068 

0  093 

0   126 

0   153 

0.180 

0.245 

0  287 

0  336 

0  395 


0  036 
0  053 
0  072 
0  097 
0  049 
0.067 
0  089 


32 


2  57 

3  06 
3.51 

4  64 
5.36 
6.21 
7  20 


$0  79 
I  12 
1.41 
1.82 
1.12 
1.49 
1   82 


95 
2.35 
2.98 
3.67 
4  34 
4.97 
6.52 


Chicago 
$111 
I   43 

1  74 

2  24 

2  79 

3  32 
3.81 
5  03 

5  81 

6  73 

7  81 


1   43 

1  74 

2  24 
2.79 

3  32 
3  81 
5  03 
5  81 
6.73 
7  81 


I  53 

I  97 
I  21 
1.53 
I   97 


$1   54 

1  96 

2  41 

3  11 


16-,  20-,  24-,  28-,  32-,  36-,  40-,  44-,  48-,  52-  and  56-in.  width  i 


150-,  200-  and  300-ft.  lengths.    Galvanized  is  about  10%  higher 


-Prices  in  carload  lots  per  100  yd.  for  painted 


<iage 
27 


Weight 
233 
250 
300 
340 
450 


New  York 
Delivered 
$29.20 
31.00 
32  75 
33.65 
35.50 


Chicago 
$29  50 

31  00 

32  40 
34   10 


33  OCT 
35  00 
37  00 
40  00 


?>an 
Francisco 
$34  20 


Dallas 
$32  75 
34  50 
36  75 
39  25 
43  30 


BARS.  CONCRETE  REINFORCING— Current  quotations  per  1 
ROLLED  FROM  BILLETS 

Warehouse,  Uncut  - 


I  and  larger. 


Pittsburgh. 

Mill 

te  oo&a  35 

g.05@2  40 
«.J0C«2  45 
«.«.5(&)2  60 
«.50@2.85 


Chicago 
$3  48 
3  53 
3  58 
3  63 


Dallas 
$3  87 
3  92 
3  97 


4  57 


New  York 

$.?.  I.t 
.I.IX 
.?.?.? 

Twiftted  bars  cut  to  length  take  extra  ol  27)c.  per  1 00  lb. 

ROLLED  FROM  RAILS 

St.  St. 

CbicaKo  Loub       Dallas  Chicago    Louia 

Iio.  and  larger.  $2  SO     $2  40       $4  25       { $2  90       $2  65 
2  55       2.45         4  30       } 2  90 
2.65       2  50         


BRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 


New  York  (del.) 

New  Orleans 

Chicago 

St.  Louis,  salmon 

Denver,  salmon . . , . 

Dalla" 

Han  Francisco 

I,ofl  Angeles 

Bo>4on  (del.) 

Minneapolis  (deL).. . 

Kansas  City 

Seattle 

Cincinnati 

Montreal  (del.) 

Detroit 

Baltimore  (del.) 

AtlaiiU 

NewOileais 


Current 

tei .  70 

25.50 
15  00 
15  OOt 

14  00 
IH  SO 
18.00 

15  50 
25  00 

t8&,go 


M 


19  00 
21  00 
IS  on 
18  00 
20«ij25 
It. 00 
il.OO 


th  Ago 

$22  70 

25  50 

15  00 

15  00 

14  00 
25  00 

18  00 

15  50 
25  00 

20@-  22 
It  00 

19  00 
22  00 

20  00 
18  00 
22  50 
13  00 
24  00 


Ago 
$25  00 
22  50 

14  00 

16  00 

17  00 
24  00 

15  00 
12  50 
30  00 
20  00 

20  00 
IS  00 
22  00 
17   50 

21  00 


HT-ir, 

$M.SO 

37  00 

44  66 

44  38 

(not  used) 

0  sn 

.17  -M 

37  00 

43  00 

48  66 

53  56 

i.i  on 

100  00 

120  00 

46  00 

52  00 

40  oo: 

U  OOt 

«  For  paving  blocks  3jz8ix3  and  3)x8)>4  respectively.     tHard  brick  $20.50 
I  St.  I>ouis.    I  Vitrified,  f.o.b.  plant,  Baltimore. 


HOLLOW  TILE— Price  per  block  in  carload  tots  for  hollow  building  tile 


Current 


York 


4x12x12. 
1^12x12 
«il2il2 
IO>l2il2 
I2>l2il2  . 


Suit — I)efinil«  prioea  not  decided  upon  in  New 
4x12x12 

Boaton $0  173 

MinneflpoHa .  OVf> 

Minnear  o'is  (deliTCTed) lOt 

Cincinnnti ,  .  lOH 

Kansas  ( "ity 

Denver 1 1 

Heattir  ; , . ,  13 

Ixm  Angeles ' It 

NewOrleana 21 

Detioit ]<, 

Montreal..      23 

Baltimore  l>, 

Atlanta.  U 


207 
237 
282 

Bil2il2 
$0  28 


San 
Fran- 
cisco 
$0  145 
21 


.29 


No  prire«  obtainable 
175 


12x12x12 
to  43 

.tr.i 
tur, 
.13 


U 


STRUCTURAL  MATERIAL— Following  are  base  prices  fob.  mill,  Pittsburgh 
together  with  quotations  per  100  lb.  from  warehouses  at  places  named: 

Pitts-  New  York  Chi-  San- 
burgh.  I  Yr.  St.  cago  Fran- 
Mill          (Del.)         Ago         Louis      (del.)  ciso 

Beams,3tol5in $2. 00(ff $2. 45  $.?.SJ       $5  00      %S.S2\     iS.lS  $4  85 

Channels,  3 to  1 5 in S .OOiB  2.45     S.SS         5  00        J.S2J       S.IS  4  85 

.\ngles,  3  to  6  in.,  J  in 

thick 2.00(5)  2,45     .i.3S        5.00        3.S2\       3. IS  4  85 

Tees,  3  in.  and  larger. .  .    3.00(5)2.45     3. Si         5  00         3.SBk       S.IS  4  85 

Plates 2.00®   2.65     S.SS         5.00         S.SSi       3.13  5  50 


RIVETS — The  following  quotations  are  per  1 00  lb.: 


I  in.  and  larger 


STRUCTURAL 


—  New  York  — 
Pittsburgh,  Current       One 
•Mill  Yr.  Ago 

.is.rofi'i.i.?.-,    $5.08     $6.00 


Chi-         St.       Fran-     Dallas 

Cbgo        Louis    cifco 

$5.08     H.97i  $7.05     $6  85 


CONE  HEAD  BOILER 


!  in.  and  larger,  .    3.80®   3.86 

Sand  H 3.95(ai    i.QO 

Sand  ft i.SO®  l,.i:> 


5  18 
5  33 
5.58 


6.10 
6.25 
6.60 


S.I8 
5.33 

5.68 


B.OIk  7.15  6  85 
5.22J  7.40  6  85 
5.i7i     7.65       7  05 


Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  I  in.  and  2  i 
take  an  extra  of  25c.     Tank  rivets.  49  per  cent  off 


NAILS — Tbe  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,  San 

Mill  Chicago  Francisco  Dallas 

Wire $.f.00(<i$3  25  $4.15  $5.50  $5.20 

Cut 7  65  7.?5  7  75 


St.  Mon- 

Louis  treal 

$4./0  $4.95 

4-75  5.00 


PREPARED  ROOFINGS— Standard    grade  rubbered  surface,  complete 
nails  and  cenvnt,  costs  per  square  as  follows  at  manufacturing  points: 


No.  Igrade      $2   15  $2  55  $3  00  $195  $2  30  $2  70 

No.2grade.     205  2  45  2  95  1   85  2  20  2  60 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.80  per  roll 
in  carload  lots  and  $3.05  for  smaller  quantities  f  n.b.  Philadelphia. 

Shingles,  red  and  green  slate  6ni.sh,  cost  $8.00  per  square  m  carloads;  $8.25  in 
imallcr  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  per  ton  f.o.b.  New  York. 

Tar  felt  (1 4  lb.  per  square  of  100  sq.ft.)  per  roll  of  432sq.ft t2.S0 

Tar  pitch  (in  400-lb.  bbl.)  per  1001b .  2.10 

Asphalt  pitch  (in  barrels)  per  ton 49  50 

Asphalt  felt  (light)  per  ton «98  00 

Asphalt  felt  (heavy)  per  ton 1 62  00 


SHEETS — Qu'itatinns  are  in  cents  per  pound  in  various  cities  from  warehouse 
also  the  base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.  Fran-  New 

Blue  .\nnealcd                         Mill  Lots  Louis  Chicago  oisco  York 

Nolo   $3  201..  $3  55  $i  -'i'l  $4  68  »«  40  %!,  RO 

No    12 3  25(n.   3  60  1,  ilS  4  73  (i.«6  <M 

No    14 3  40«i.   3  65  i  .12}  5.03  6.60  160 

No.  16 3  50(!ij  3.75  k.m  5.13  «.96  4.70 


4  20 

r,.30 

5  80 

7. OS 

4  25 

s.sr. 

5  85 

7  10 

4  30 

r,  to 

5,90 

7. IS 

4  35 

5.60 

6.00 

7.2S 

Black 

♦Nor.  18  and  20 4  05('i 

•Nos   22  and  24 4  I0(" 

•No  26 4   I5(.' 

•No.  28 4.20(" 

Galvanixod 

Nolo 4  50(ai  4.70  5. 50  6  J5       

No.  12 4  60(.>!  4  80  a.r.o  6  45  7  85 

No.  14 4  60(«.  4  80  6.i;o  6  45  7  85 

Noa.  I8and20 4  90("  5   10  OHO  6  75  8  li 

Nos   22  and  24 S  OSc  5  25  <:.(«  6  90  8  30 

•No.  26       5.20(n  5  40  B.to  7  05  8  45 

•No   28              $  50('i  5  70  6.60  7  30  8  75 

•  For  painl«d  corrugated  sheets  nilil  30c.  per  1000  lb.  for  5  to  28  ga(e; 
t9to24gagm;  for  galvanMod  corrugated  sheets  add  t  So. ,  all  gaget , 


i.SO 
1.86 
i  90 


S    16 
B  «0 


LINSEED  OIL— The 


•  price*  a*e  per  gallon: 
. New  York 


flK'ent 

$0  7) 


fenr  Ago 
$1   87 


. Chicago ■ 

One 
Current       Year  Ago 
$•  82  tl  66 


620 
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WHITE  AND  RED  LEAD — Base  price  per  pound: 

, Red  ■ ■         ■ W'hite 

Current                        I  Year  Ago            Current  1   Yr.  Ago 

>.                                                                        Dry  Dry 

and  and 

Dry          In  Oil          Dry          In  Oil         In  Oil  In  Oil 

lOO-lb.  keg 13  00          14  50          15  50          17  00          13  00  15  50 

25  and  50-lb.  kegs. .    13  25         14  75         15  75         17  25         13  25  15  75 

I2j-lb.keg 13  50         15  00         16  00         17  50         13  50  16  00 

5-lb.  cans 16  00         17  50         18  50         20  00         16  00  18  50 

l-lb.  cans 18  00          19  50         20.50         22.00          18  00  20  50 

500  lb.  lots  less  10%  discount,    2000  lb.  lots  less  10-24%  discount 


LUMBER 


San  Francisco — Prices  of  rough  Douglas  fir  Ko.  I  common,  in 
load  lots: 

Lumber  Prices  m  Yards  at  San  Francisco 

6-8  and            10-16-18  and  22  and 

12  Ft.                    20  Ft.  24  Ft. 

3x3  and  4 %Zi  50                 $»5  00  %26  00 

3x6and8 Si .  50                     SB. 00  37.00 

4x4-6  and  8    2S.00                     21.00  iS.OO 

3xl0andl2 i6   00                     27.00  SS.OO 

3x14      S6.50                     27,50  28.50 

4xlOand12 S6.00                     S7. 00  SS.OO 

4x14 27.00                   28.00  29.00 

24  Ft.  and  Under  25  to  32  Ft. 

6x10 $35.50  $27.50 

6x14 27.00  29.00 

8x10 25  50  27.50 

8x14..             27.00  29.00 


25  to  32  Ft. 

iss . 00 

39.00 
29  .10 
30.00 
SO  50 
SO.  00 
31.00 
33  to  40  Ft. 
$2*. 50 
29.50 
2S..50 
29.50 


new  York,  Chicago  and  St   Louis 

. Southern  Pine 

. —  New  York* —         '- Chicago 

20  Ft.  22-24  20  Ft  22- 

and  Under         Ft.         and  Under        24  Ft. 

3^    4  to     8x8  i3:   00  %SS.OO  $51.00  $52   00 

3i10to  10x10         .42-00  i3  00  53   00  54  00 

3.112  to  12x12 jiS  00  iS.OO  55  00  56  00 

3xI4to  14x14 5.J. 00       ■     5i. 00  60  00  61   00 

3x16  to  16x16 no. 00  61.00  65.00  66  00 

3x18  to  18x18 72.00  7S.00  69  00  70  00 

4x20  to  20x20 72  00  73  00 

*  For  long  leaf  pine.    Short  leaf  pine  up  to  14  x  14  costs  $15  per  il.  less. 
St.  Louis:  Yellow  pine.  22fa  24  ft  long.  3  X  12©  4  X  12.  $42:  2x16.  $53:  3x16 
@4x  16.  $53:  6  X  10  fa.  10  x  10.  $37:  6  x  12(5  12  x  12,  $41:    6  x  I4@  14  x  14,  $45; 
ux  16@  I6x  16.  $51 

Over  24  ft — .^dd  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  -ize. 
lOx  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all -jizef 


Other  Cities 


Boston $49  00 

Seattle 

New  Orleans S5.00 

Baltimore 60  00 

Cincinnati 

Montreal 78.00 

Los  Angeles 

Detroit 

Denver 

Minneapolis 47  00 

Atlanta 27  50 

Dallas 45  00 


Boston $45  00 

Seattle 

New  Orleans. 55  00 

Baltimore i2.  50(ai45 

Cincinnati 26  00 

Montreal 120  00 

Los  .\ngele3 

De 


$55.00 

$56   00 

S6.00 

78  66 

68   00 

47  00 

46   00 

Quota 

ions  f.o.b 

37  25 

ii.oo 

3i  00 

Spruce 
$30  00 


38.00 
70.00 
30.00 
79  00 


niUs  only 


Hemlock 
$45  00 


apolis 40.50 

AtUnta 15.00 

Dallas . 


KO  00 
il.OO' 
31  25 

29.25 


56  00 
40  00 
55  00 


$45  00       $60  00 


80  00 
Si.  00 
29  25 

31 .  35 


*  Montreal — Up  to  32  ft.;   over  which,  $3.00  per  M. 


FREIGHT  RATES 


( )n  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  strue 
tural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  foUownng 
freight  rates  are  eSective  in  cents  per  1 00  lb.   ' 


rloads  of  36,0001b.: 


.29} 


Detroit $0.33 

Kansas  Citv 81i 

New  Orleans 51} 

New  York 38 

Pacific  Coast  (aU  rail) I  66!t 

Philadelphia .35 

St.  Louis 47! 

St.  Paul 69j 

_  Minimum  carload,  40,000  lb. 

carload,  5*0,000  lb.,  structural  steel  only;  80,000  lb.  foi  ether  iron  or 


Bnltimore $0  33s 

Pi-i-  i  gham 765 

Boston.... 
Buffalo. . . . 
Chicago. . . 

Cincinnati 33 

Cleveland 24 

Denver 1 .  35 

Note — .\dd  3%  transportation  tax 

tMi  ■  "        ■ 

5  eel    .:o:i'jcts 


CONTRACTORS'  SUPPLIES 


Current 

$2.55 


One  Month  Ago 

$3.00 


One  Year  Ago 
$2.55(a.$3.65 


WIRE  ROPE — Discounts  from  Ust  price  oa  regular  grades  of  bright  and  galvan 
ized  are  as  follows: 

New    York 

Hercules  red  -strand,  all  constructions 15% 

Patent  flattened  strand,  special  and  cast  ateel 15% 

Patent  flattened  strand,  iron  rope J  ist 

Plow  steel  round  strand  rope 30% 

Special  steel  round  strand  rope 25% 

Cast  steel  round  strand  rope 17% 

Iron  strand  and  iron  tiller List 

Galvanized  iron  rigging  and  guy  rope +17i% 

San  Francisco;  Galvanized  iron  :igging  and  guy  ropes  4-221%; 
bright  plow,  25%  off. 

Chicago:   Plow  steel,  round  strand,  30%  off:   flattened  strand.  15%;  cast  ateel, 
round  strand.  171%. 

Western   and   California   territor>',    25%   plow   steel;    22^%  galvanised   iron 
rigging  and  guy  rope. 

Montana,  Idaho  and  Arizona,  20%  plow  steel;  27J%  galvanised  iron  rigging 
and  guy  rope. 


MANILA  ROPE— For  rope  smaller 
for  quantities  amounting  to  less  than 
number  of  feet  per  pound  for  the  var 
i-in..  4^.  1-in.,  5\:  U-in..  2  ft.  10  in 
pound  for  s-in.  and  larger,  in  I200-ft 

Boston $0  22 

New  York 21 

Chicago 21 

Minneapolis .2J 

San  Fr 
Atlanta.  .  . 
Denver.  .  . 
Cincinnati 
*780-ft. 


than  5-in.  the  price  is  i  to  2c.  extra:  while 
600  ft.  there  is  an  extra  charge  of  Ic.    The 

ious  sizes  is  as  follows:    J-in..  8  ft.,  i-in.,  6; 

.;   IJ-in.,  2  ft.  4  in.    Following  i^  price  per 

.  coils: 

Dalas $0  29 

New  Orleans 2 1  i 

Los  Angeles 18* 

Seattle 20 

St.  Louis 21 

Montreal .31 

Detroit 21 

Baltimore 25 


EXPLOSrVES— Pri 

ce  per 

pound  of  dynamite  in  small  lots 

keg  of  black  powd 

Low 

Freesing 

. Gelatin  — 

20% 

40%                  60% 

N'ew  York 

$0..S?|               $0  36i 

.225 

2425                  2825           ) 

Kansas  City 

2475 

27                      30 

Seattle 

.1825 

2025                  2275 

Chicago 

.2225 

2425                  2675 

Minneapolis 

.2222 

2426                  2682 

St.  Louis 

.245 

28                      315 

.2250 

2550                  29 

Dallas 

.265* 

275                    3025 

Los  .\ngeles 

22 

27                    ..M 

Atlanta 

2525 

2875t             .3225 

Baltimore 

2525 

2875               .3175 

.2425 

30 

32                    37 

New  Orleans 

.255 

275t                300t 

»  30  Per  Cent. 

tL 

.wf-eei;;ig. 

*r  25  lb 

Black 

Poi 

vder 

$2 

40 

/ 

6(1 

2 

SO 

2 

«() 

7 

SI) 

7. 

70 

1. 

611 

3 

10 

PILES — For  spruce  and  plain  pine  piles,  delivered  New  York,   the  price  is 
follows : 


Spruce  10- 
Spruce  12 
Pine  12-in 
Pine  14-in 
Pine  14-in 


in.  butts.  5-ii 
in.  butts,  e 
butts.  6-ii 
butts,  6-ii 
butts,  6-ii 


20-ft $4  60   6-in. 


tops,  length  20-30  ft $1  L  50 

n.  tops,  length  30-40  ft 10  50 

tops,  length  41-50  ft 13  75 

top.-,  length  51-60  ft 22  50 

tops,  length  61-71  ft 25  25 

Dallas  St.  Louis 

30-ft $7  90 

30-ft 10.10 

30-ft  7   10  7-in   X  35-ft ■ 15  55 

8-in.  X  35-ft 16  55 

30-ft   8  45   7-in.  X  40-ft 16  05 

8-in.  X  45-ft 27  05 

35-ft  10  38   8-in.  X  50-ft 28  05 


OLD  M.\TERL\L — The  prices  following  are  per  gross  ton  paid  to  dealers  and 
producers  in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net 
ton  and  cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought. $11    ?5  %13..W  ill  00 

Stoveplate 11.00  IS.OO  11  -W 

No.  I  machinery  ca.st IS. -50  16.50  H  00 

Machine  shop  turnings ,...  5.00    ,  6.75  *  ?^ 

Cast  borings 5.fO  8.50  7.<» 

Railroad  malleable  cast 11.50  H.-50  IS  50 

Re-rolUng  rails 10.00  13.00  IVOO 

Relaying  rails 41.00  3H.00  35@40 


SHIP  SPIKES — Current  prices  per  100  lb. 

— San  Francisco — 

In.  Galv.  Black 

1                                                    $9  20  $8  50 

I 8  75  6  75 

J... ;;;;;.;.; 8  6o  6  6o 

Pittsburgh  base,  $4.  25® $4  50  per  100  lb. 


Seattle 

Black 

$8  55 

8  25 

8  30 
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Load  Limit  for  Soft  Roads 

ACTING  upon  authorit.v  given  to  him  by  the  legis- 
l\.  lature  on  March  17,  the  state  highway  commi.s- 
sioner  of  New  Hampshire  has  prohibited  vehicles  of 
more  than  3  tons  gross  weight  from  using  the  trunk 
line,  cross  state  or  state-aid  highways  from  March  21 
until  further  notice.  The  order  was  issued  to  protect 
the  highways  during  the  period  of  spring  road  softening 
and  will  be  rescinded  as  soon  as  Cuiiditions  permit. 
Rulings  of  similar  purport  have  been  made  before, 
though  less  drastic.  The  Connecticut  limit,  for  the 
early  spring  season  last  year,  was  fixed  at  10  tons  as 
compared  with  a  normal  maximum  gross  load  of  12* 
tons.  The  3-ton  gross  weight  limit  for  New  Hampshire, 
therefore,  represents  a  decidedly  radical  reduction  in 
allowable  weight.  It  will,  in  large  measure,  rule  the 
motor  truck  temporarily  off  the  highway.  Regulations 
of  this  sort  obviously  must  be  based  on  the  type  and 
condition  of  roads.  Connecticut,  with  a  considerable 
mileage  of  hard-surfaced  roads  can  allow  a  higher  load 
limit  than  can  New  Hampshire,  where  dirt  and  gravel 
roads  are  the  prevailing  tyj^es.  The  restrictions,  even 
though  they  are  temporary,  are  evidence  of  a  com- 
mendable determination  to  conserve  the  money  which 
the  state  has  put  into  its  road  system. 

Menace  of  German  Exportations 

RELATIVELY  little  attention  has  been  given  to  the 
.  menace  which  heavy  German  exportations  will  have 
on  the  United  States.  The  -matter,  however,  is  not  a 
whit  less  important  to  us  than  to  England  and  France. 
Both  of  them  desire  Germany  to  have  a  huge  export 
trade — bvt  not  to  their  countries.  They  do  not  want  to 
he  undersold  at  home.  However,  Germany's  goods, 
going  into  world  trade,  will  compete  with  the  goods  of 
all  other  nations,  and  with  ours  as  well.  Germany's 
differential  will  be  very  considerable.  Further  than 
that,  we  are  now  rich,  compared  with  other  nations,  and 
are  looked  upon  to  take  a  big  volume  of  German 
products.  If  we  do,  there  may  be  serious  industrial 
disturbance  here.  Since  Germany  cannot  pay  fully  in 
gold  or  by  transfer  of  investments  in  other  countries, 
she  must  export  goods  and  labor,  the  labor  either 
crystallized  in  goods  or  the  labor  itself.  It  is  just  the 
last  that  Germany  has  repeatedly  said  she  wants  to 
export.  She  has  proposed  to  rebuild  the  devastated 
regions  with  German  labor  and  German  materials. 
Heretofore  France  has  not  been  willing  to  accept  the 
offer,  but  it  is  now  reported  that  French  lalwr  has  with- 
drawn its  objections.  Let  us  hope  that  that  is  true, 
and  that  the  French  Government,  likewise,  will  fall  in 
with  the  plan.  From  the  .standpoint  of  the  three 
nations  most  concerned — England,  France,  and  ourselves 
— the  best  solution  would  be  such  an  exportation  of 
German  materials  and  German  labor.     Difficulties  are 


involved,  of  courte;  the  French,  for  example,  pretend  to 
fear  the  Germanization  of  northern  France,  but  such 
difficulties  are  minor  compared  with  the  world-wide 
trade  disturbance  that  would  result  from  the  forcing  of 
huge  quantities  of  German  goods,  at  low  prices,  into 
world  trade. 

State  Harbor  Control 

WHILE  New  York  harbor  is  apparently  in  process 
of  being  transferred  from  city  to  state  control 
just  the  reverse  operation  is  taking  p'ace  at  San  Fran- 
cisco. There,  the  case  for  local  control  is  being  made, 
as  noted  in  the  new^  pages,  solely  on  the  rights  of  the 
city  and  the  necessity  of  home  rule,  while  the  opposi- 
tion largely  depends  on  charges  of  possible  municipal 
inefficiency  and  corruption.  The  issue  is  much  broader 
than  this;  it  centers  around  the  future  development 
of  San  Francisco  bay  as  a  great  shipping  harbor  and 
not  around  the  rights  and  privileges  of  the  city  of  San 
Francisco.  Sooner  or  later  that  wide  bay,  with  its 
modern  port  developments  on  the  west  and  with  its 
transcontinental  terminals  on  the  east,  must  be  de- 
veloped as  a  unit  and  the  rival  demands  and  facilities 
of  its  dozen  cities  compromised.  So  long  as  the  state 
controls  San  Francisco  it  will  be  an  easy  matter  to  ex- 
tend control  to  the  other  cities  and  to  round  out  a 
balanced  development,  but  once  let  the  city  take  over 
its  own  front  years  of  controversy  and  delay  will  be 
ahead.  The  situation  in  the  port  of  New  York  today 
should  be  a  l)eacon  by  which  the  legislators  of  Califor- 
nia may  steer. 

Dust  Explosions 

DUST  explosions  are  commonly  recognized  as  one  of 
the  hazards  in  certain  industries  and  establish- 
ments, such,  for  example,  as  grain  elevators,  plants 
manufacturing  grain  products,  sugar  refineries,  etc. 
The  introductory  paragraph  of  an  article  in  this  issue, 
however,  indicates  that  dust  explosions  may  be  expected 
in  many  industries  beyond  those  with  which  such  explo- 
sions are  commonly  as.sociated.  That  the  possibility  of 
their  occurrence  should  be  taken  into  consideration  by 
the  mechanical  engineers  of  such  industries  goes  with- 
out further  emphasis,  but  is  there  not  an  obligation 
here,  also,  for  the  structural  engineer?  Manifestly  the 
removal  of  the  dust  is  a  primary  engineering  problem. 
Its  removal,  however,  may  be  intimately  associated  with 
the  details  of  a  structure — such,  for  example,  as  the 
design  of  the  housings  around  grain  elovator  legs — and 
therefore  a  matter  that  the  structural  engineer  must 
take  into  consideration.  Furthermore,  since  dust  explo- 
sions should  be  recognized  as  a  hazard,  it  is  proper  to 
take  into  consideration  in  the  design  of  structures  for 
those  industries  such  construction  as  will  minimize  the 
damage  when  an  explosion  actually  occurs.     This  Mr. 
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Price  urges  in  his  article.  He  advocates  curtain  instead 
of  bearing  walls  for  the  exteriors  of  structures,  and  com- 
mends large  window  areas,  particularly  when  filled  with 
self-supporting  steel  sash.  The  thought  may  be  a  new 
one  to  most  structural  designers,  but  with  the  records  of 
damage  that  are  available  it  is  apparent  that  it  is  a 
matter  for  the  structural  engineer's  consideration. 

The  "Sand-Hog"  to  Reappear 

FRIGHTENED  into  retirement  by  the  shadow  of  the 
recent  world  conflict,  like  the  prophetic  ground-hog, 
the  New  York  "sand-hog,"  according  to  present  indica- 
tions, will  soon  reappear  after  a  long  period  of  hiberna- 
tion. The  announcement  of  the  contract  schedule  for 
the  Hudson  River  vehicular  tunnels  in  the  1920  annual 
report  of  the  New  York-New  Jersey  commissions,  made 
public  recently,  fixes  May  15  as  the  date  on  which  the 
plans,  specifications  and  contracts  for  the  29-ft.  twin 
tubes  will  be  ready.  Unless  unforeseen  delays  occur, 
actual  work  under  the  river  should  be  in  progress 
shortly  after  that  date.  The  announcement  heralds  the 
resumption  of  a  type  of  engineering  work  in  which  no 
new  projects  have  been  undertaken  since  the  United 
States  entered  the  war.  During  the  period  of  construc- 
tion of  the  Pennsylvania's  East  River  and  North  River 
tunnels,  the  Hudson  tubes,  and  the  subways  connecting 
Manhattan  and  Brooklyn,  New  York  City  became  the 
world's  most  important  compressed-air  tunnel  center. 
In  those  days  the  sand-hog,  always  a  dramatic  figure, 
by  reason  of  the  risks  of  his  calling,  frequently  found 
his  way  into  the  public  prints.  The  engineering  pro- 
fession is  his  debtor,  for  it  was  largely  through  him 
that  the  public  became  acquainted  with  the  magnitude 
and  importance  of  great  public  and  private  engineering 
projects  which,  without  his  human  interest  touch,  would 
have  proceeded  unheralded  and  unappreciated.  The 
samd-hog  was  the  best  press-agent  that  the  engineering 
profession  ever  had,  and  we  welcome  his  return. 

All-Year-Round  Track  Work 

THE  USUAL  arrangement  of  track  work  involves 
building  up  practically  new  labor  forces  each  spring. 
Spreading  the  work  evenly  over  the  entire  year  is  by 
no  means  easy  (see  Engineering  News-Record  of  March 
17,  p.  449)  but  some  railways  have  found  that  enough 
maintenance  work,  even  in  the  North,  can  be  economi- 
cally done  in  winter  to  hold  continuously  not  only  a 
skilled  force  but  a  reduced  force  of  so-called  "common" 
labor  as  well.  A  severe  winter  with  heavy  snows  will 
prevent  continuous  maintenance,  but  then  forces  are 
required  to  keep  line  and  yards  clear.  The  work  is 
often  emergency  work,  better  done  by  the  loyal  "com- 
pany" man  than  by  the  casual  laborer.  In  a  mild  win- 
ter, there  is  opportunity  for  much  continuous  work,  with 
resulting  absence  of  bad  spring  track  and  a  condition 
that  is  virtually  "deferred  maintenance,"  more  expen- 
sive to  repair.  As  pointed  out  by  Mr.  Morse  of  the 
Rock  Island,  at  the  convention  of  the  American  Rail- 
way Engineering  Association,  much  track  work  requires 
skilled  labor,  in  spite  of  the  general  impression  that 
any  man  who  works  on  the  track  is  a  common  laborer. 
These  skilled  men,  at  least,  should  be  retained,  the 
gangs  being  increased  by  common  labor  if  necessary 
during  the  busiest  seasons.  Economy  and  efficiency  of 
track  work  depend  largely  upon  interest  and  loyalty 
hardly  to  be  expected  of  temporary  employees. 


Politics  Attacks  Highway  Departments 

POLITICAL  attacks  on  state  highway  departmentR 
have  been  particularly  vicious  during  the  past  few 
months.  A  survey  of  the  several  lines  of  battle 
indicates  each  to  have  been  laid  down  with  the  view  of 
establishing  the  ascendency  of  political  control  of  road 
location  and  construction.  Ostensibly,  of  course,  the 
purpose  is  quite  different.  It  presumably  is  a  patriotic 
attempt  to  reduce  costs  and  eliminate  extravagant 
standards. 

Such  efforts  are  being  made  in  Illinois,  Indiana  and 
Missouri.  The  Illinois  situation  revolves  about  high 
prices  for  roads  of  high  standard.  In  Missouri  the 
struggle  is  to  get  the  designation  of  state  roads  into 
the  hands  of  the  legislature.  In  Indiana  the  county 
organizations  recently  deprived  of  a  large  par*  of  their 
road  funds  and  the  perquisites  therefrom  are  trying  to 
get  back  what  tliey  have  lost.  The  Indiana  situation  is 
a  plain  struggle  for  local  initiative  and  control  of  high- 
way development.  Such  an  arrangement  is  more  to  the 
liking  of  politicians  than  is  centralized  control  by  a 
well  organized  state  highway  department. 

It  is  interesting  to  note  how  high  prices  and  recent 
congressional  action  have  temporarily  strengthened  the 
politicians.  High  prices  have  given  them  an  opportunity 
to  proclaim  extravagance — a  charge  to  which  the  public 
always  gives  attention.  Congress,  by  its  failure  to  make 
a  new  federal-aid  appropriation  has  deprived  state  high- 
way departments,  in  many  states,  of  the  strongest  argu- 
ment they  possessed  against  the  advocates  of  local 
independence  in  highway  improvement. 

It  has  taken  much  work  to  bring  state  highway 
departments  to  their  present  relatively  satisfactoi-y  level 
of  operation.  All  forces  interested  in  public  welfare 
must  unite  to  prevent  retrogression. 


A  Step  Toward  a  Port  of  New  York 

UNLESS  something  unexpected  intervenes  the 
treaty  or  compact  between  the  States  of  New  Jersey 
and  New  York  for  the  joint  control  of  New  York  harbor 
is  now  assured.  There  thus  comes  into  being  a  political 
entity  rare  if  not  entirely  new  in  American  govern- 
ment, an  interstate  appointed  body  with  all  the  powers 
legally  vested  in,  but  only  occasionaly  exercised  by,  the 
state  itself.  The  Port  Authority  may  "purchase,  con- 
struct, lease  or  operate  any  terminal  or  transportation 
facility,  .  .  .  make  charges  for  the  use  thereof 
.  .  .  own,  hold,  lease  or  operate  real  or  personal 
property,  borrow  money  and  secure  the  same  by  bonds 
and  mortgages  .  .  ."  Thus  far  it  is  in  supreme 
charge  of  that  great  national,  state  and  city  asset,  the 
port  of  New  York,  and  in  that  respect  it  has  been 
attacked  as  a  usurpation  of  local  authority.  The  fact 
is,  however,  that  the  compact  as  written  constitutes  such, 
a  supreme  authority  only  insofar  as  the  states  and 
cities  concerned  are  agreeable.  The  co-ordination  of  the 
port  must  depend  on  the  co-operation  of  its  separate 
parts. 

In  the  first  place  the  Port  Authoj-ity  cannot  begin  to 
function  until  the  two  states  have  adopted  a  "compre- 
hensive plan"  for  port  development.  Such  a  plan,  pre- 
sumably, is  what  the  recent  interstate  port  commission 
has  just  submitted,  but  it  is  inconceivable  that  the 
legislatures  will  vote  to  adopt  any  plan  unless  the  pros- 
pective chronology  of  the  scheme  is  definitely  stated  so 
that  each  party  to  the  agreement  may  have  some  idea  of 
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its  proportionate  benefit.  Any  plan  adopted,  too,  must 
take  years  to  complete,  years  in  which  errors  in  the 
scheme  will  be  revealed.  But  the  plan  will  have  been 
fixed,  and  to  change  it  recourse  must  again  be  had  to 
the  legislatures;  co-operation  must  be  continuous. 

The  case  of  the  cities  within  the  port  district  is  even 
more  definite.  None  of  their  property  can  be  taken 
without  their  consent  nor  can  they  be  financially 
obligated  unless  they  so  agree.  Furthermore,  they  may 
proceed  as  they  please  on  their  individual  schemes  of 
port  development.  In  other  words,  the  proposed  Man- 
hattan belt-line  tunnel  cannot  be  built  unless  New  York 
City  permits  the  use  of  the  ground  beneath  its  streets 
and  Jersey  City  or  even  one  of  the  smaller  boroughs 
of  New  Jersey  can  block  the  outer  belt  railway.  Every 
step  in  any  comprehensive  plan  will  involve  the  consent 
of  one  or  more  of  the  many  municipalities,  and  the 
proper  working  of  the  plan  will  be  disturbed,  to  say  the 
least,  by  any  individual  development  out  of  harmony 
with  the  combined  development. 

The  new  compact,  then,  merely  provides  the 
machinery  for  a  unified  port  and  a  directing  head  which 
should  be  able  to  compromise  the  various  interests.  This, 
indeed,  is  a  great  step  fonvard  toward  the  kind  of  think- 
ing and  building  that  the  port  of  New  York  has  been 
sadly  needing  these  many  years,  but  the  desired  end  can- 
not be  reached  unless  every  party  sinks  its  short  sighted 
provincialism  in  a  common  effort  to  better  the  whole 
port,  and  thereby  bring  proportionate  benefit  to  itself. 


\ 


British  Miners'  Strike  and  Its  Moral  for 
American  Labor 

Before  this  issue  reaches  its  readers  the  British  coal 
miners'  strike  will  probably  be  compromised.  The  very 
seriousness  of  the  stoppage  would  forecast  an  early 
termination,  while  as  this  is  written  (Monday)  negotia- 
tions that  are  regarded  as  hopeful  are  under  way. 

England  has  had  serious  strikes  since  the  armistice — 
the  railroad  workers  and  the  coal  miners  have  both  tied 
up  the  country.  The  present  contest  is  due  to  an  attempt 
on  the  part  of  the  miners  to  hold  what,  after  long 
effort,  they  succeeded  in  getting  during  the  war,  nation- 
wide agreements  on  wages.  Before  the  war,  wages 
varied  in  accordance  with  the  profitableness  of  the  coal 
fields.  The  rich  districts  paid  higher  wages  than  the 
poor  districts  for  the  same  kind  of  work.  For  years 
the  miners  have  had  as  their  great  goal  the  wiping  out 
of  these  inequalities  and  they  achieved  it  during  the 
war.  Last  fall's  strike  settlement  was  still  on  the  basis 
of  a  national  agreement  in  which  it  was  proposed  to 
substitute  before  April  1  of  this  year  a  permanent  wage 
basis  for  the  temporary  one  agreed  on  in  the  settlement. 
Though  not  planned  last  fall,  the  enrl  of  government 
control  of  the  industry  came  simultaneously  with  the 
date  set  for  a  new  basis  and  negotiations  were  therefore 
thrown  into  the  hands  of  the  mine  owners  and  the 
workers,  the  government  acting  as  an  interested  spec- 
tator but  not  as  a  party  to  the  prospective  bargain.  The 
owners  immediately  took  a  stand  against  national 
agreements,  holding  that  efficiency  of  operation  was 
impossible  unless  the  districts  stood  each  on  its  own 
footing.  That  meant  reversal  to  the  policy  of  wages 
proportionate  to  the  mine  earning  power  -a  propo.sal 
the  workers  refu.sed  to  consider.     Hence  the- strike. 

It  is  freely  conceded  by  the  miners  that  on  the  basis 
of  operating  costs  the  various  districta,  standing  alone, 


cannot  all  pay  the  top  wage  of  the  district  of  cheapest 
production.  They  contend,  though,  that  it  is  unjust  to 
pay  different  wages  for  the  same  work.  Obviously  no 
plan  could  meet  the  miners'  demand  except  a  consolida- 
tion of  ownership,  or,  what  amounts  to  the  same,  a  pool- 
ing of  profits.    This  the  miners  recognize. 

At  this  distance,  and  lacking  thorough  acquaintance 
with  all  the  factors,  a  judgment  as  to  the  sound  way  out 
is  not  possible.  Evidently  there  are  good  reasons 
against  ownership  consolidation — aside  from  the  unwill- 
ingness of  owners  of  the  more  profitable  to  pool  their 
interests  with  the  poorer  paying  properties. 

If  it  be  conceded  that  such  consolidation  is  out  of 
question  then  there  would  seem  to  be  no  possibility  of 
settlement,  short  of  government  ownership,  except  on 
the  basis  of  district  agreement. 

If  the  temper  of  the  British  public  is  correctly 
reported,  it  will  be  on  that  basis  that  settlement  will 
come,  with,  however,  payment  for  the  miners  in  propor- 
tion to  the  results  attained. 

The  miners'  strike  brings  to  an  end  the  nation-wide 
profit-sharing  scheme  for  both  owners  and  workers 
established  as  a  temporary  measure  by  the  strike 
settlement  of  last  year.  The  agreement  ran  onto  hard 
day.s — the  ending  of  government  control,  the  temporai-y 
loss  of  the  export  market,  falling  coal  prices  and,  as  a 
necessary  accompaniment  of  the  two  previous  conditions, 
accumulated  coal  stocks.  Consequently  the  value  of  the 
scheme  cannot  be  appraised.  Probably  some  profit- 
sharing  features  will  be  embodied  in  the  future  agree- 
ments, but  the  nation-wide  profit-sharing  plan  for  owner 
and  worker,  made  with  government  participation  and 
sanction,  has  come  to  an  end. 


Exhibitions  such  as  the  Briti-sh  .strike  make  even  the 
most  sincere  disinterested  friend  of  the  labor  movement 
hesitate  in  his  advocacy  of  the  strengthening  of  the 
unions.  The  British  miners  have  gone  so  far  as  to 
permit  mines  to  be  flooded — doing  heavy,  if  not  irrepar- 
able, damage — while  the  railway  and  transport  workers 
have  voted  to  strike  in  sympathy,  thus  endeavoring  to 
paralyze  the  country.    That  approaches  close  to  tyranny. 

It  is  just  such  exhibitions  of  ruthless  power  that 
strengthens  the  stand  of  the  dyed-in-the-wool  labor- 
union  opponent  in  this  country.  Do  we  want  to  put 
ourselves  into  the  power  of  the  unions,  as  the  British 
public  has  done?  is  his  question.  And  he  gets  a  re.'^ponse 
that  shows  itself,  to  cite  one  instance,  in  the  strength 
now  displayed  by  the  "open-shop"  drive. 

The  English  experience  and  its  effect  on  the  American 
public  should  be  object  lessons  to  the  American  Federa- 
tion of  Labor.  Already  that  body  is  visibly  troubled 
by  the  strong  reaction  of  the  public  to  the  high-handed- 
ness of  labor  during  the  war.  It  has  lost  much  of  the 
sympathy  it  was  building  for  itself  previous  to  lOlfi. 
Many  "open-shop"  advocates  sincerely  believe  in  the 
shop  where  union  and  non-union  men  work  side  by  side, 
but  most  of  them  are  using  the  "open-shop"  and 
"American-plan"  drives  as  a  cloak  for  anti- union  efforts. 

Labor  strongly  organized  and  intelligently  led  can  be  a 
benefit.  Acting  as  British  labor  is  acting,  it  will  he  a 
menace  and  will  get  short  shrift.  Because  of  our 
agricultural  population,  labor's  numbers  here  are  pro< 
portionately  less  than  in  Britain.  Therein  lies  a  con- 
dition with  which  American  labor  must  reckon. 

The  moral  is  to  have  intelligent  leadership  determined 
to  win  sympathy  by  re.'titude  and  fairness. 
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Construction  Details  of  General  Motors  Office  Building 

Fifteen-Story  Structure  with  Thirty-two  Acres  of  Floor    Space    to   House    Six    Thousand    Persons- 
Heavy  Girders  and  Columns  in  Steel  Frame — Reinforced-Concrete  Laboratory  Building 

By  Joseph  Matte,  Jr. 

Engineer  with  Albert  Kalin,  Arcliitect,  Detroit. 


AN  OFFICE  building  of  more  than  32  acres  floor 
^  space  which  was  completed  in  Detroit  during  the 
past  year  represents  a  notable  structural  achievement. 
Ranking  well  among  the  largest  office  buildings  in 
existence  (the  Equitable  Building  in  New  York  City 
has  about  40  acres  of  floor  space),  it  is  furthermore 
distinguished  by  unusually  complete  appointments  and 
by  being  occupied  by  a  single  business,  the  General 
Motors  Corporation  having  planned  the  building  for  its 
own  use. 

The  year  1915  marked  the  beginning  of  a  period  of 
great  industrial  expansion,  and  of  a  corresponding 
slackening  of  general  building  activities,  which  culmi- 
nated in  1917  when,  all  energies  and  resources  being 
marshalled  for  the  one  purpose  of  winning  the  war,  all 
building  work  not  intimately  connected  with  the  national 
purpose  was  brought  to  a  complete  standstill.  The  in- 
ception of  the  General  Motors  Building  marked  the  re- 
sumption of  general  building  construction.  It  is  the 
most  noteworthy  structure  erected  since  the  close  of 
the  war. 

Size  and  Arrangement  of  Building 
The  building,  322  x  504  ft.,  occupies  the  block  bounded . 
by  East  Grand  Boulevard,  Milwaukee,  Cass  and  Second 
Aves.  It  consists  of  two  main  connected  units,  the 
laboratory,  60  x  502  ft.,  fronting  on  Milwaukee  Ave., 
and  the  office  building,  fronting  on  the  Boulevard,  con- 
sisting of  four  wings  52  x  262  ft.  connected  at  the 
middle  by  a  transept  52  x  504  ft.  The  basement  and 
first  floor  of  the  office  building  extend  over  its  entire 
area;  the  courts  between  the  wings  and  the  transept 
are  roofed  over  at  the  second  floor  level.     All  exterior 


and  court  walls  are  faced  with  buff  Bedford  limestone. 

The  laboratory  is  five  stories  high,  with  full  base- 
ment. It  is  of  reinforced-concrete  construction  with 
steel-arch  roof  frame.  It  will  house  the  chemical,  metal- 
lurgical and  electrical  laboratories,  and  provide  space 


FRONT  VIEW  OF  GENERAL,  MOTORS  BUILDING  DURING   CONSTRUCTION 


FIVE-STORY    LABORATORY    BUILDING,    60    X    502    FT..    EX- 
TENDS ALONG   REAR    OF   MAIN  STRUCTURE 

for  a  large  machine  shop  on  the  first  floor  and  an  exhibi- 
tion room  on  the  fifth  floor. 

The  ofiice  building  has  a  sub-basement  extending  un- 
der the  central  part,  full  basement,  fifteen  main  floors,  a 
mezzanine  floor  between  first  and  second,  and  a  pipe  gal- 
lery floor  below  the  roof.  It  is  a  steel  skeleton  building 
with  reinforced-concrete  floors. 
It  contains  in  the  basement 
two  swimming  pools  each  25  x 
75  ft.,  a  gymnasium,  twelve 
bowling  alleys,  billiard  room, 
barber  shop,  mail  room  con- 
nected to  the  upper  part  of 
the  building  by  28  pneumatic 
tubes,  and  supply,  stock  and 
utility  rooms.  On  the  first 
floor  are  eight  automobile 
show  rooms,  an  auditorium 
seating  1^500  persons,  offices, 
shops,  and  quarters  for  a  bank 
and  trust  company.  The  sec- 
ond to  thirteenth  floors  will 
house  the  offices  of  the  General 
Motors  Corporation,  its  sub- 
sidiary and  affiliated  compan- 
ies. Every  office  is  an  outside 
room.  The  second  ffoor  is  de- 
signed for  a  live  load  of  250  lb. 
to  permit  the  installation  of 
printing  machinery  or  other 
heavy  equipment.  The  four- 
teenth floor  contains  the  exec- 
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StCTION  THRU.  R£AR  COURT  AND  lABORATORY. 

ON  lin£'a-a: 

GIRDER  AXD  TRUSS  COXSTRCCTIOX  SEEX   IX  FROXT-TO-REAR  SECTION 
OF  BUILDING 

utive  offices,  living  suites,  private  dining  and  lunch  rooms, 
and  barber  shop.  The  fifteenth  floor  contains  two  dining 
rooms  with  cafeteria  service,  capable  of  serving  6,000 
persons  in  less  than  an  hour  and  a  half,  a  kitchen  of 
5,000  sq.ft.  area,  ladies'  rest  rooms,  men's  lounge,  and 
dance  hall.  Over  part  of  one  of  the  wings,  a  sixteenth 
story  contains  valet's  and  maid's  quarters. 

Access  to  the  basement  for  trucks  carrying  supplies 
is  obtained  by  means  of  a  driveway  running  the  full 
length  of  the  building  between  the  laboratory  and  the 
office  building,   and  passing  underneath   the   five-story 
projections  of  the  wings  connecting  them  to  the  labora- 
tory.    The  driveway  has  a  ramp  at  each  end  to  reach 
street  level.    The  main  entrance  and  elevator  lobby  are 
treated  with  Tavernelle  marble 
pilasters,  and  the  floors  laid 
over  with  paneled  Tennessee 
marble.      The    corridors    are 
floored  over  with  gray  Tennes- 
see   marble,    and    wainscoted 
with   white  Alabama  marble. 
The  corridor  doors  are  hollow 
metal.     The  interior  doors  of 
offices   and   the   window   trim 
are  of  American  walnut. 

The  building  has  a  floor  area 
of  about  1.400,000  sq.ft.  and  a 
population  capacity  of  6,000 
people.  It  is  served  by  four 
freight  elevators  and  27  pas- 
senger elevator.s.  The  princi- 
pal quantities  of  material  re- 
quired in  its  construction  were 
a.s  follows:  structural  steel, 
15,000  tons;  reinforcing  steel, 
1,500  ton.s;  brick,  8,790,000; 
cement,  100,000  bbl.;  sand 
and  gravel,  70,000  cu.yd.; 
fireproofing   tile,    290,000   sq.  TiinEE-inxGED  steel  a. 


ft.;  limestone,  450,000  cu.ft. 
The  site  of  the  building  was 
occupied  by  26  minor  build- 
ings, mostly  residences,  and 
the  office  of  the  Hyatt  Roller 
Bearing  Co.  The  residences 
were  all  dismantled  and  the 
material  removed.  The  office 
building,  60  x  95  ft.,  was  a 
three-stoiy-and-basement  rein- 
forced concrete  building  erect- 
ed in  1916,  weighing  3,600 
tons.  It  was  considered  eco- 
nomical to  move  this  building 
to  a  new  site  several  hundred 
feet  south  of  its  location,  and 
it  was  decided  to  attempt  this. 
The  work  was  entrusted  to  the 
F.  P.  Friestedt  Co.  of  Chicago, 
who  started  June  20,  1919.  It 
was  entirely  successful.  While 
in  transit  the  building  was  in 
full  use ;  light,  water,  and  tele- 
phone service  were  uninter- 
rupted. 

Foundations  and  a  basement 
were  prepared  at  the  new  site. 
Twelve  lines  of  12  .x  12-in. 
moving  timbers,  supported  by  225  jacks,  received  the 
load  of  the  building.  The  jacks  rested  on  hardwood 
skids  carried  by  6-in.  maple  rollers  on  running  tracks 
placed  on  cribbing.  The  12  x  12-in.  moving  timbers 
were  connected  in  pairs  by  a  loop  of  l]-in.  steel  cable. 
These  loops  were  attached  to  three  90-hp.  double-drum 
electric  hoisting  engines  by  means  of  12,000  ft.  of  i-in. 
cable  reeved  through  five  sets  of  3-in.  sheave  blocks  and 
one  set  of  6-in.  blocks. 

The  average  progress  of  moving  was  60  ft.  per  day, 
the  maximum,  101  ft.  in  one  day,  when  the  building 
crossed  Milwaukee  Ave.  The  total  cost  for  repairs  to 
plastering  and  other  work  was  only  $50. 

Basement  excavation  required  the  removal  of  130,000 
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cu.yd.  of  material,  mostly  yellow  and  blue  clay.  This 
was  handled  by  three  steam  shovels  and  fi-om  30  to  40 
foui--ton  motor  trucks.  Borings  60  ft.  below  curb  had 
shown  an  excellent  stiff,  blue  clay,  suited  to  a  safe  load 
of  4  tons  per  sq.ft. 

The  column  foundations  were  designed  as  individual 
concrete  footings.  In  the  center  of  the  office  building, 
the  columns  were  spaced  so  closely  that  mat  footings 
were  used  for  groups  of  from  2  to  8  columns  per  mat. 
The  soil  pressure  was  taken  as  8,000  lb.  per  sq.ft.  for 
interior  columns  and  columns  carrying  a  large  percent- 
age of  live  load,  7,500  sq.ft.  for  intermediate  wall  col- 
umns, and  7,000  lb.  for  exterior  corner  columns. 

The  retaining  walls  of  the  office  building  are  of  rein- 
forced concrete,  12  in.  thick,  with  steel  spanning  ver- 
tically from  the  ground  to  the  first  floor.     These  walls 


are  set  about  6  ft.  outside  the  wall  columns.  Similai 
walls  were  used  around  the  sub-basement.  The  labora- 
tory retaining  walls  are  IS  in.  thick,  flaring  out  in  the 
shape  of  a  projecting  cornice  at  the  top  to  receive  the 
stone  base  course.  All  such  walls  were  shored  tem- 
porarily with  batter  struts  until  the  floors  to  which  they 
abut  were  built. 

Both  swimming  pools  are  supported  directly  on  the 
ground,  and  are  constructed  with  10-in.  reinforced-con- 
crete  walls  containing  waterproofing  paste.  The  walls 
span  horizontally  to  concrete  butti'esses  which  also  sup- 
port some  of  the  secondary  columns  running  up  to  the 
court  roof.  The  floor  slab  around  the  rim  of  the  pool, 
poured  with  the  walls,  forms  a  thin  horizontal  beam  to 
stiffen  the  walls  and  transfer  the  pressure  to  the  but- 
tresses and  corners;   it  spans  the  width  of  the  pipe 
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Part  Typical  Floor  Naming. 


Part  Second  Floor  framing  . 
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tunnel  surrounding  the  pool.  The  floor  of  the  pool,  its 
walls,  and  the  floor  along  the  rim  of  the  pool  are  covered 
with  membrane  waterproofing.  A  finish  coat  of  con- 
crete 3  J  in.  thick,  recessed  at  the  top  to  receive  the 
scum  trough,  was  laid  over  the  membrane  waterproofing, 
ready  to  receive  the  tile  finish. 

To  obtain  as  much  freedom  from  vibration  as  possible 
the  laboratorj'  was  built  of  reinforced  concrete.  The 
wall  columns  are  spaced  about  13 J  ft.  on  centers,  and 
are  connected  by  concrete  .spandrel  beams  supporting 
the  walls  and  their  share  of  the  floor.  The  two  rows  of 
interior  columns  are  spaced  16  ft.  from  the  walls,  28  ft. 
apart  transversely  and  from  25  to  30  ft.  apart  longi- 
tudinally.   They  carr>'  two  lines  of  shallow  longitudinal 


concrete  beams,  which  in  turn  support  a  floor  oi  con- 
crete joists  14  in.  deep  and  16  in.  apart,  with  12-in. 
hollow-tile  fillers  between  them.  This  construction, 
while  stiff',  permits  obtaining  openings  easily  when  re- 
quired through  the  tile  fillers,  an  advantage  in  a  build- 
ing of  this  type. 

The  roof  frame  consists  of  three-hinged  steel  arches, 
spaced  from  27  to  30  ft.  apart,  with  no  other  lateral  brac- 
ing than  that  aff"orded  by  the  purlins.  Thi'  roof  covering 
consists  of  a  2}-in.  concrete  slab  on  mi'f.il  lath,  overlaid 
with  l}-in.  "nalecode,"  to  which  Spnnish  tile  finish  is 
secured.  Below  the  slab  is  hunjr  the  plastered  ceiling. 
Additional  light  is  secured  through  the  roof  by  means 
of  a  12-ft.  skylight.   The  segments  of  the  arch  are  tied 
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through  the  floor  by  rods  embedded  therein  during  the 
pouring,  to  which  connection  is  made  by  shackle  plates 
and  turnbuckles  in  a  recess  left  in  the  concrete  con- 
struction. 

Floor  Framing  of  Office  Building 

Because  of  wide  column  spacing  and  a  design  live-load 
of  125  lb.  per  sq.ft.,  the  first  floor  requii'es  the  use  of 
many  single-web  plate  girders  26  and  28  in.  deep,  as 
well  as  heavy  24-in.  I-sections.  The  main  entrance  con- 
sists of  a  loggia,  a  vestibule  and  the  lobby.  The  wall 
dividing  the  loggia  from  the  vestibule,  and  the  colon- 
nade in  the  vestibule  are  situated  over  the  ladies'  swim- 
ming pool,  and  are  carried  by  the  floor  fi-amework. 

Tho  so-called  mezzanine  floor  framing  comprises  the 
supports  for  the  moving-picture  room  and  fan-room 
floors,  ventilation  ducts  around  the  auditorium,  sup- 
ports for  marble  beams  and  backing  between  marble 
column  capitals,  supports  for  the  barrel-vault  corridor 
ceiling  of  the  first  story,  auxiliary  supports  for  the 
groined-arch  ceilings  Of  the  entrance,  baicking  for 
ornamental  iron,  framing  for  the  ceiling  of  the  audi- 
torium, for  the  front  court  parapets,  for  the  glass  and 
plaster  vaulted  roof  of  the  entrance  lobby  and  for  win- 
dow cleaners'  walkway  under  the  skylight,  framing  for 
storage  distribution  walkways  over  the  show  rooms, 
and  finally  framing  for  the  first-story  ceilings.  The 
latter  was  designed  for  a  total  load  of  50  lb.  per  sq.ft. 
to  permit  this  space  to  be  used  for  storage  of  awnings 
and  other  appurtenances.  The  mezzanine  frame  con- 
sists almost  entirely  of  light  structural  members,  and 
probably  required  more  attention  than  the  frame  of  any 
other  tier,  on  account  of  the  diversity  of  requirements 
to  be  met  and  the  various  levels  of  the  framing. 

In  the  second  floor  there  is  a  considerable  amount  of 


HEAVY  SECOND  FLOOR  GIKDER  CARRYING  COLUMNS 

heav}'  framing  and  some  long-span  girders  and  trusses. 
In  order  to  have  large  unobstructed  areas  for  the  first 
floor  show  rooms  and  the  auditorium,  many  colunms  are 
stopped  at  the  second  floor,  and  supported  on  girders 
attached  to  adjacent  columns.  The  roofs  of  courts  6 
and  8  are  supported  each  by  three  trusses  of  about  100 
ft.  span.  These  trusses  are  of  ordinary  construction. 
Girders  80-90A  and  others  similarly  placed  in  other 
wings  have  a  special  connection,  illustrated  herewith 
for  column  90A.  This  connection  is  necessary  on  ac- 
count of  the  skew  of  the  girder,  which  is  required  by 
the  alignment  of  columns  89-90A  and  the  position  of 
upper  column  90  carried  by  the  girder. 
The  large  plate  girders  run  from  6  ft.  to  11  ft.  in 


Elevation-Girder 
90A-1I8«  (End  Floor) 


EleVarioh  of  Column  No.I54A 
HEAVY  AND  UNUSUAL  FRAiMING    DETAILS 


Shackle  pUift 

Method  of  Securing  Tie  Rod 
to  Base  of  SImI  Arches 
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T'[,  9}lb  purlins. 


chorme.S'xJi'xi' 
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Section  Through  Mwin  Ent-ance 
Showing  Marble  bucking  and  Plnstereol  Cci  Una  Supports 


Main  .En+rcinc«    Lobby 
Sec+ion  B-B 


Sec+ion  D-D  Through  Corridor 


FIREl'KOOFIXr;   AND   MASONRY    DETAILS 


depth.  Some  support  the  second  floor  on  their  top  flange 
and  the  mezzanine  frame  near  the  bottom,  but  in  most 
cases  headroom  is  required  for  the  mezzanine,  so  that 
the  shallower  girders  are  in  preponderance. 

The  auditorium  roof  is  supported  by  trusses  of  4.5  ft. 
.span,  carrying  on  their  top  chord  the  skylight  purlins 
and  near  the  bottom  chord  the  ceiling  purlins.  The 
truss  verticals  support  the  tracks  for  the  window-clean- 
ing movable  bridges  in  each  bay.  These  trusses  are 
supported  on  their  north  end  by  girder  115A-1.51A, 
about  100  ft.  span,  provided  with  a  horizontal  bracing 
system  to  stay  the  top  chord.  The  south  end  of  the 
trusses  is  supported  by  girder  118A-154A.  This  girder 
has  a  span  of  nearly  100  ft.,  and  is  the  heaviest  member 
in  the  structure,  weighing  100  tons.  In  addition  to  the 
auditorium  roof  trusses  it  carries  the  north  wall  and 
a  part  of  the  floors  and  roof  of  an  extension  of  the  main 
building  between  the  two  intermediate  rear  wings;  this 
extension,  four  stories  high,  is  situated  entirely  above 
the  auditorium  roof.  The  girder  consists  of  two  con- 
rected  units  of  50  tons  each,  erected  separately,  and 
each  made  up  of  a  web  plate  102  x  .'  in.,  four  flange 
angles  8  x  8  .x  IJ  in.,  four  flange  plates  16  X  i  in.,  and 
eight  cover  plates  18  x  i  in.     Its  calculated  load,  includ- 


ing girder  and  fireproofing,  is  1,648,000  lb.  As  the  top 
of  the  girder  is  above  the  beams  which  steady  its  top 
flange,  gusset-plate  braces  were  connected  to  the  beams, 
butted  tightly,  and  riveted  to  the  girder. 

From  the  third  floor  to  the  fourteenth  inclusive,  the 
live  load  used  was  50  lb.  The  frame  consists  of  single 
or  double  I-beams  or  built-up  plate  girders  in  general 
18  in.  deep,  connected  directly  to  the  columns,  placed 
transversely  of  the  wings  or  transept,  and  supporting 
the  concrete  floor  construction.  The  interior  columns 
are  tied  together  longitudinally  by  10-in.  channels 
framed  to  the  columns  with  seat  and  top  angle  connec- 
tions, or,  where  required  not  to  show  in  the  ceiling 
below,  by  pairs  of  5  x  3*-in.  angles,  Z-ahape,  connected 
like  the  channels. 

The  differences  which  occur  in  the  framing  from  the 
third  to  the  fourteenth  floors  occur  chiefly  in  the  span- 
drel sections.  At  the  fourteenth  floor  the  upper  colon- 
nade is  supported  by  three  I-beams  framing  to  the  wall 
columns.  These  beams  are  placed  so  that  the  load  which 
each  one  carries  will  cause  an  equal  deflection  in  each 
beam.  The  multiplicity  of  fourteenth  floor  spandrel 
beams  gave  rise  to  an  interesting  detail  at  the  re-en- 
trant corners,  such  as  the  one  illustrated  for  column  80; 
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first  floor.  At  the  second  floor  it  carries  single-web 
t'lrder  90A-118A,  illustrated  on  p.  628;  girder  118A- 
120,  a  double-web  member  some  55  in.  deep,  girder 
1 15A-118A,  a  double  web  plate  girder  about  11  it.  deep, 
and  the  100-ft.  girder  118A-154A,  already  mentioned. 
The  combined  second-floor  reaction  is  2,854,000  lb.,  and 
the  load  below  the  first  floor  is  3,000,000  lb.  The  sec- 
tion, chosen  largely  because  of  the  requirements  for 
second-floor  connections,  consists  of  one  web  29  x  J  in., 
six  angles  8x8x1  in.,  two  cover  plates  20  x  2i  in. 

Column  154A  is  similar  to  column  118A  just  men- 
tioned, and  has  a  length  of  58  ft.  This  is  the  heaviest 
column  in  the  building,  weighing  29  tons. 


SHALLOW  METAL  TILE  USED  TO  CORE  OUT  7-INCH 
LONG-SPAN  CONCRETE  FLOOR 

eleven  beams,  practically  at  one  level,  are  all  framed  to 
the  one  column. 

The  fifteenth  floor  is  laid  out  on  the  same  lines  as  the 
floors  below,  but  the  standard  18-in.  depth  of  framing 
is  changed  to  20-in.  to  support  the  assumed  live  load  of 
80  lb.,  chosen  because  of  the  large  dining  and  club  rooms 
to  which  this  floor  is  devoted.  The  spandrel  consists  of 
an  8i-in.  brick  wall  backing  an  ornamental  cast-iron 
fascia.  It  is  supported  by  a  single  beam  surrounded 
by  a  horizontal  channel  to  stiffen  the  wall.  This  chan- 
nel is  strutted  up  from  the  spandrel  beam.  On  account 
of  the  deep  reveal  of  the  colonnade,  the  spandrel  beams 
are  33  in.  inside  of  the  building  line  and  frame  to  the 
transverse  floor  beams,  not  to  the  columns. 

The  pipe-space  floor  and  roof  are  carried  in  general  by 
50-ft.  Warren  trusses  across  the  wings  or  transept.  The 
bottom  chord  of  these  trusses  is  made  of  channels,  as 
the  pipe-space  frame  which  it  supports  does  not  usually 
strike  panel  points.  The  roof  purlins  are  carried  on  the 
top  chord.  A  section  showing  one  of  these  trusses  and 
the  main  cornice  framing  is  given  herewith. 

No  great  amount  of  wind  bracing  was  considered 
necessary  for  the  building.  As  the  northwest  and  south- 
west winds  attain  great  velocity  at  times  in  this  locality, 
the  outer  ends  of  the  wings,  which  are  52  ft.  wide,  were 
assumed  to  resist  wind  pressure  for  one-half  of  the 
length  of  the  wing.  From  the  stresses  found  were  de- 
ducted the  calculated  capacity  of  wind  resistance  of  the 
interior  transverse  bents  in  the  half  wing  considered, 
these  interior  bents  being  framed  to  the  columns  with 
seats  and  top  angle  connections.  The  balance  of  the 
stresses  was  readily  taken  care  of  by  beams  only  one 
or  two  sizes  greater  than  that  required  for  spandrel 
loads  only,  and  properly  connected  to  the  columns  by 
wing  plates  of  ordinary  construction. 

In  general,  the  columns  are  I-shaped,  made  up  of  a 
single  web  with  angles  and  cover  plates.  The  first  tier 
of  columns  rests  on  steel  billets  and  I-beam  grillages 
directly  on  the  concrete  footings.  The  length  of  most 
of  the  columns  in  this  tier  varies  from  47  to  58  ft. 
Because  of  the  many  upper  columns  supported  by  plate 
girders  at  the  second  fioor,  a  considerable  number  of 
first-tier  columns  receive  calculated  leads  ranging  from 
1,500,000  to  2,500,000  lb. 

The  only  special  column  sections  are  columns  118A 
and  154A,  extending  from  the  footings  to  the  top  of 
girder  118A-154A,  previously  mentioned.  Column  118A 
receives  heavy  beams  and  a  26-in.  plate  girder  at  the 


Concrete  Floors  and  Fireproofing 

The  reinforced-concrete  floors  span  directly  from  one 
column  bent  to  the  next,  parallel  with  the  long  axis  of 
the  wings  and  transept.  They  consist  of  concrete  slabs 
from  64  to  74  in.  thick,  hollowed  out  by  metal  tile  5  in. 
deep  and  about  20  in.  wide,  made  especially  for  this 
building.  At  the  spandrel  supports  the  slabs  are  fixed 
in  place  by  anchors  running  through  the  web  of  the 
spandrel  beams.  The  top  of  all  slabs  is  placed  H  in. 
above  the  top  of  the  supporting  beams.  The  slab  is 
topped  by  3  in.  of  slag  concrete,  in  which  are  embedded 
the  majority  of  the  conduits.  Where  too  many  conduits 
would  have  intersected,  some  of  them  were  placed  on 
the  reinforcing  steel  before  placing  the  metal  tiles, 
which  were  clipped  to  fit.  The  steel  beams  are  fire- 
proofed  not  with  concrete,  but  with  ordinary  shoe  tile 
surmounted  by  a  block  of  partition  tile,  which  forms  the 
bearing  for  the  concrete  slab.  Except  for  the  second 
floor,  this  tile  was  not  filled  with  mortar,  as  actual  tests 
show  that  tile  vnW  carry  a  live  load  of  some  250  to  300 
lb.  per  sq.ft.  without  difficulty  on  18-ft.  spans. 

The  centering  for  the  concrete  slabs  consisted  of 
units,  supporting  each  joint,  carried  by  pairs  of  2  x  6's 
spaced  about  6  ft.  apart.  The  2  x  6's  were  hung  by  bolts 
from  pairs  of  2  x  8's,  blocked  up  at  each  end  from  the 
steel  beams  of  girders  supporting  the  concrete  floor 
after  it  had  set.  In  some  cases  one  row  of  shores  was 
used  instead  of  intermediate  hangers.  The  forms  were 
readily  removed  after  the  slab  had  hardened,  and  were 
re-used  for  the  floors  above. 

The  large  second-floor  girders  are  fireproofed  with 
partition-tile  walls  projecting  beyond  the  stiffener 
angles,  and  blocked  against  the  girder  webs.  These 
walls  are  supported  on  a  concrete  casing  poured  around 
the  bottom  flange  of  the  girders.  All  steel  columns  are 
fireproofed  with  hollow  tile,  except  below  the  first  floor, 
where  they  are  cased  in  concrete. 

Two  blocks  south  is  the  power  house,  100  x  100  ft. 
part  of  the  project.  It  was  built  simultaneously  with  the 
main  structure,  to  which  it  is  connected  directly  by  an 
8  X  lli-ft.  tunnel  275  ft.  long,  through  which  the  heat- 
ing lines  and  the  power  and  light  wires  are  brought. 

The  General  Motors  Building  and  power  house  were 
erected  by  the  Thompson-Starrett  Co.,  under  the  gen- 
eral supervision  of  the  architect's  superintendent,  R.  A. 
Denell.  The  steelwork  was  fabricated  by  the  American 
Bridge  Co.  at  its  plants  in  Ambr^dge,  Canton,  Toledo, 
Detroit  and  Chicago  (Lassig),  and  was  detailed  under 
the  personal  supervision  of  George  E.  Poucher  at  the 
Ambridge  plant.  The  architectural,  mechanical  and 
construction  plans  and  specifications  were  prepared  by 
the  several  departments  of  the  office  of  the  architect, 
Albert  Kahn,  of  Detroit. 
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Some  Practical  Details  of  the 
Railway  Wage  Regulations 

IN  ORDER  for  each  reader  to  judge  for  himself  of 
the  possible  effect  of  current  agreements  in  railroad 
circles  upon  labor  other  than  that  employed  by  the  rail- 
roads, a  few  of  the  more  pertinent  incidents  brought 
out  in  testimony  presented  to  the  Railroad  Labor  Board 
at  recent  hearings  in  Chicago,  are  given  in  the  following 
paragraphs.  The  testimony  was  given  by  various  rail- 
road executives  in  support  of  their  contention  that 
national  agreements,  rules  and  working  conditions,  put 
into  effect  during  the  latter  months  of  government 
control,  should  be  abrogated.  The  material  herein  set 
forth  is  taken  from  various  bulletins  issued  from  the 
office  of  the  Association  of  Railway  Executives,  New 
York  City. 

Operation  of  Regulations 

As  illustrative  of  the  operation  of  Rule  7,  which  pro- 
vides that  "for  continuous  service  after  regular  work- 
ing hours,  employees  will  be  paid  one  hour  for  forty 
minutes  service  or  less  .  .  .  employees  required  to 
return  to  work  will  be  allowed  five  hours  for  three  hours 
and  twenty  minutes  service,  or  less,"  a  case  was  cited 
in  which  six  men  composing  a  gang  completing  repairs 
of  an  engine  in  shops  of  the  Chicago,  St.  Paul,  Min- 
neapolis &  Omaha  R.R.,  were  each  paid  five  hour  wages 
for  one  half  hour's  work.  There  was  no  interruption 
in  work,  but  the  extra  half  hour  was  claimed  and 
allowed  to  be  an  additional  .shift.  The  circumstances  of 
the  case  were,  that  at  the  close  of  the  regular  working 
day,  the  testing  of  the  engine  on  which  the  six  men  were 
working  had  not  been  completed.  A  leak  developed 
which  made  it  necessary  for  the  gang  testing  the  engine 
to  work  thirty  minutes  past  the  ninth  hour  of  their 
employment.  It  was  decided  that  this  thirty  minutes 
work  entitled  each  of  the  men  employed  on  this  job  to 
five  hours  wages. 

Another  angle  of  Rule  7  is  set  forth  in  the  following 
circumstance  explained  at  the  Labor  Board  hearing.  A 
machinist,  used  to  relieve  an  engine-hou.se  foreman, 
and  employed  by  the  Michigan  Central  R.R.,  received 
pay  for  19ii  hours,  although  he  gave  only  11  hours 
service.  The  inexperienced  substitute  got  $16.57  for  a 
day'.s  work,  as  compared  to  $10.66  received  by  the 
regular  forman  for  the  same  day's  work.  The  rule  here 
applying  is  given  in  the  records  of  the  Labor  Board 
hearing  as  follows:  A  machinist  used  to  relieve  an 
engine  house  foreman  must  work  the  same  number  of 
hours  as  the  foreman  whose  place  he  is  filling.  The 
regular  time  of  the  machinist  is  from  8  a.m.  to  4  p.m., 
and  the  regular  time  of  the  foreman  is  from  7  a.m.  to 
6  p.m. 

Illustrating  Rules  1.57  and  158,  which  provide  re.'^pec- 
tively,  that  "wrecking  crews,  including  engineers  and 
firemen,  shall  be  compo.sed  of  regularly  assigned  car- 
men, and  will  be  paid  for  .such  .service  as  per  general 
rules  from  time  called  until  return  to  their  home 
Rtafion.M";  and  "when  wrecking  crew.t  are  called  for 
wrecks  or  derailment  out.«ide  of  yard  limits,  the 
regularly  a.«.»igne(l  crew  will  accompany  outfit,"  a  case 
was  cited  in  which  a  railroad  was  compelled  to  award 
each  man  in  a  wrecking  crew  l.*?  hours  pay  during  which 
time  no  actual  service  was  performed.  At  ^-egular  and 
overtime  rates  the  men  received  .'.7'  hour.''  pay  for 
service  all  performed  within  24  hour'^.    Of  the  24  hours 


for  which  they  received  37 i  hour's  wages,  the  men  were 
off  duty  or  asleep  for  11  hours,  and  were  riding  or  eat- 
ing for  2  hours  while  receiving  pay.  Under  a  related 
rule  claims  are  constantly  made  by  men  who  do  not 
actually  accompany  the  crews,  but  assert  that  according 
to  the  rules  they  should  have  done  so  and  therefore  are 
entitled  to  pay. 

Further  te.stimony  before  the  Railroad  Labor  Board 
indicated  that  three  employees  of  the  Marquette  R.R. 
received  back  pay  totaling  $9,333  merely  because  their 
titles  were  changed  from  pumpers  to  electricians.  For 
the  same  reason,  they  received  an  increase  in  pay, 
although  they  continued  to  perform  precisely  the  same 
work.  The  circumstances  of  the  case,  as  stated  in  the 
records  of  the  Labor  Board  hearing  are  as  follows: 

Before  Nov.  4,  1918,  two  attendants  were  employed 
at  a  small  power  plant  at  Baldwin,  Mich.  They  were 
paid  at  the  rate  of  $84  and  $60  per  month.  On  the  date 
stated,  a  third  man  was  employed  to  be  put  to  work  on 
an  8-hour  shift,  the  pay  being  increased  to  $90  for  one 
man  and  $80  for  the  other  two.  These  men  had  always 
been  classed  as  pumpers  and  had  no  knowledge  of  elec- 
trical matters  prior  to  their  employment  at  this  point: 
they  could  not  qualify  as  electricians  for  any  work 
except  as  attendants  at  this  particular  station.  Their 
principal  duties  were  to  keep  the  machinery  oiled,  start 
and  stop  waterwheels  and  watch  that  no  breakdown 
occurred. 

Under  Rule  141  of  the  shop-craft  agreements,  these 
men  claimed  to  be  entitled  to  pay  as  motor  and  generator 
substation  attendants  and  switchboard  operators.  The 
decision  rendered  by  the  director  general  of  railroads 
not  only  awarded  back  pay,  but  fixed  the  compensation 
of  these  men  in  the  future  at  the  rate  of  72c.  per  hour 
for  one  man  and  68c.  per  hour  for  the  other  two  men, 
making  the  total  to  be  paid  for  their  services  more  than 
the  value  of  the  water  pumped  and  current  generated. 

Hourly  Pay  and  Decreased  Efficiency 

Various  executives  were  present  before  the  Railroad 
Labor  Board  in  Chicago  to  testify  that,  from  personal 
observation,  the  efficiency  and  output  of  car  repaii^nen 
had  been  materially  impaired  through  the  abolition  of 
piece  work  and  the  substitution  therefor  of  a  guar- 
anteed hourly  rate. 

R.  L.  Kleine,  assistant  chief  of  motive  power,  Penn- 
sylvania R.R.,  submitted  exhibits  showing  that  in  less 
than  a  month  after  the  guarantee-pay  system  went  into 
effect  the  efficiency  of  the  men  in  terms  of  output  per 
hour  decreased  11.6  per  cent.  W.  I.  Langford,  of  the 
Union  Pacific  R.R.,  presented  further  evidence  in  the 
endeavor  to  prove  the  contention  that  the  substitution  of 
the  hourly  basis  of  pay  for  piece  work  had  greatly 
decreased  shop  output.     In.stances  cited  were  as  follows; 

Time  required  to  perform  work  in  the  blacksmith  shop 
at  Omaha  increased  35.5  per  cent,  and  the  output  was 
reduced  26.2  per  cent.  In  the  wheel  shop  at  Omaha  the 
lime  required  for  the  same  work  was  increased  31.9 
per  cent  and  the  output  was  cut  down  to  24  2  per  cent. 
In  the  wheel  shop  at  Denver,  Colo.,  the  time  required  to 
perform  the  same  amount  of  work  increased  40.5  per 
rent;  the  output  fell  28.8  per  cent.  The  time  required 
for  certain  work  in  the  paint  shop  at  Omaha  increa.sed 
42.4  per  cent  and  the  oupuf  decreased  29.8  per  cent. 

Similar  testimony  was  given  by  representatives  of 
the  Union  Pacific  R.R.,  of  the  Chesapeake  &  Ohio  R.R., 
and  other  railroads. 
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Alaska  Railroad  Location  Surveys 
Through  Broad  Pass 

Lcating  in  Sixty-Mile  Gap  in  Existing  Line — 

Methods  and  Troubles — Organization, 

Equipment  and  Camp  Outfit 

By  T.  W.  Secrist 

Location  Engineer,   Alaskan  Government  Railroad 

Between  the  operated  southern  and  northern  divisions 
of  the  Alaska  Railroad,  ivJiich  is  being  built  for  the 
United  States  Government  by  the  Alaskan  Engineering 
Commission,  is  an  uncompleted  stretch  of  about  100 
miles  which  is  partly  under  construction  (see  "Engi- 
neering News-Record,"  Jan.  2,  1919,  p.  U6).  This 
stretch  includes  the  Broad  Pass  district,  where  the 
line  mil  reach  its  highest  elevation  and  where  the  loca- 
tion surveys  have  been  made  only  recently.  Col. 
Frederic  Mears  is  chairman  and  chief  engineer  of  the 
Commission.- — Editor. 

A  ROAD  PASS  DISTRICT  on  the  route  of  the  Alaskan 
Government  Railroad  comprises  the  region  lying 
between  Indian  River  (mile  266)  and  Jack  River  (mile 
327).  It  includes  not  only  Broad  Pass,  which  is  the 
main  divide  between  the  coast  and  interior  of  Alaska, 
but  also  Chulitna  Pass,  which  is  a  minor  grade  sum- 
mit between  tlie  Susitna  and  Chulitna  rivers.  Broad 
Pass  proper  is  nearly  eight  miles  wide,  and  for  five 
miles  the  railroad  will  be  practically  level.  The  highest 
elevation  attained  is  2,362  ft.  above  mean  sea  level. 
The  principal  topographical  features  are  high  mountains 
on  the  east  and  west  sides  of  the  pass,  rolling  low  ridges, 
some  of  which  are  timbered  and  others  are  covered 
with  heavy  arctic  and  reindeer  moss,  numerous  lakes 
and  much  swampy  ground  or  muskeg. 

Route — After  crossing  the  Susitna  River  (mile  264) 
the  line  follows  up  the  Indian  River  canyon  and 
traverses  Chulitna  Pass  (mile  274),  leaving  Indian 
River  to  the  east.  Thence  it  climbs  on  a  compensated 
maximum  grade  of  1.75  per  cent  to  the  high  benches 
east  of  the  Chulitna  River  and  (at  mile  284)  crosses 
Hurricane  Gulch,  which  is  a  canyon  300  ft.  deep  and 
over  600  ft.  wide.  Then  the  line  descends  on  a  grade 
of  1.50  per  cent  to  the  Chulitna  River  bottoms,  which 
it  traverses  to  the  crossing  of  the  East  Fork  of  the 
Chulitna  River  (mile  292)  and  then  climbs  on  a  1.75 
per  cent  grade  to  the  high  rolling  bench  lying  between 
the  East  Fork  and  Middle  Fork  of  the  Chulitna,  crossing 
the  latter  fork  at  mile  306.  Thence  the  line  climbs 
on  a  1  per  cent  grade  to  Broad  Pass  summit  (mile  310) 
and  descends  northward  on  a  1  per  cent  grade,  crossing 
the  Cantwell  River  (mile  317)  and  Windy  Creek  (mile 
323)  and  following  dowm  the  Jack  River  to  its  confluence 
with  the  Nenana  River  (mile  327). 

The  south  approach  to  Broad  Pass  offered  several 
different  routes  which  were  fully  developed  before  a 
line  was  finally  adopted,  the  region  around  Hurri- 
cane Gulch  being  especially  difficult.  This  gulch  will 
be  crossed  by  a  steel  bridge  700  ft.  long  and  some 
300  ft.  high,  with  a  main  arch  span  of  284  ft.  Four 
separate  location  lines  were  run  and  comparative  esti- 
mates of  cost  were  made  over  a  section  of  about  ten 
miles  of  heavy  work  involving  different  crossings  of 
the  gulch,  before  a  choice  was  made  from  the  lines. 
Before  making  a  final  selection,  careful  estimates  of 
cost  were  worked  up  and  compared,  but  greater  stress 
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was  laid  on  the  maintenance 
and  operating  features  of 
the  lines. 

From  June  1  to  Oct.  1  is 
the  working  season  for  sur- 
vey parties,  so  that  as  the 
country  was  without  roads 
or  trails  of  any  kind  and 
was  practically  unexplored, 
it  took  several  seasons  to  de- 
velop the  region  thoroughly. 
A  locating  party  c  o  n  - 
sisted  usually  of  a  locating 
engineer,  assistant  engi- 
neer, transitman,  topog- 
rapher, levelman,  drafts- 
man, office  man,  two  rod- 
men,  four  chainmen,  one 
rear  flagm^an,  two  cooks, 
ten  axemen,  four  packers, 
one  hunter,  and  a  pioneer 
crew  of  about  six  men  to 
build  trails. 

Transportation  —  From 
Indian  River  (mile  266) 
transportation  was  by  pack 
train,  some  36  head  of 
horses  and  mules  and  four 
packers  being  required  for 
this  purpose.  Horses  were 
loaded  with  about  200  lb. 
of  supplies,  and  pack  trains 
made  from  ten  to  twelve  miles  per  day.  Each  animal 
was  fed  10  lb.  of  oats  per  day.  At  night  they  foraged  on 
the  native  grass,  which  is  very  nutritious  until  the  frost 
kills  it  in  September.  The  trails  were  usually  very  heavy 
on  account  of  the  swampy  country,  and  considerable  diffi- 
culty was  experienced  in  fording  the  numerous  rivers 
and  creeks  during  the  high  water  from  the  heavy  rains. 
The  pack  rigging  consisted  of  saw-buck  pack  saddles 
with  Humboldt  rigging  and  alforgas,  or  pack  Boxes 
with  canvas  covering,  were  used  in  which  to  put  the 
small  articles.  Horses  were  troubled  a  great  deal 
by  mosquitoes  and  flies.  Various  fly  ointments  were 
used,  but  the  best  results  were  obtained  by  greasing 
around  the  ears,  eyes  and  nostrils  of  the  animals,  and 
building  "smudges"  so  they  could  stand  in  the  smoke 
when  they  were  not  grazing. 

Equipment  and  Subsistence 

Under  these  conditions,  the  equipment  of  the  party 
and  the  personal  effects  of  the  men  were  held  down 
to  absolute  necessities.  The  cooking  outfit  comprised  a 
16  X  24-ft.  dining  tent  and  a  14  x  16-ft.  cook  tent,  both 
of  12-oz.  canvas  and  with  4-ft.  walls,  granite-ware  cook- 
ing utensils  and  dishes  and  two  sheet-iron  stoves  weigh- 
ing 125  lb.  each.  For  the  office  there  was  a  14  x  16-ft. 
tent,  a  knock-down  drafting  board,  a  Sibley  stove  and 
two  stationary  chests  of  a  size  to  balance  on  a  pack 
horse.  Mosquito  tents  9  ft.  square  with  3-ft.  walls  were 
used  for  sleeping  quarters.  A  mosquito  tent  is  a  light- 
weight duck  or  silk  tent  with  cloth  floor  and  a  draw- 
string cloth  door.  Three  men  were  assigned  to  a  tent 
and  camp  fires  were  depended  upon  for  warmth  and 
for  drying  out. 

Baggage  and  Clothing — Each  man  was  limited  to  50  lb. 
of  bed  and  baggage.     Ordinary  blankets  with  a  canvas 
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tarpaulin  were  used,  and  spruce  boughs  made  splendid 
mattresses.  Clothing  consisted  of  hunting  shoes,  rubber 
shoe  packs,  khaki  and  mackinaw  coats  and  trousers,  wool 
underclothing,  wool  sox  and  gloves,  and  mosquito  head 
nets.  Mosquitoes  and  different  species  of  gnats  and 
flies  were  a  great  pest.  They  carry  no  disease  germs, 
but  are  exceedingly  energetic  and  annoying.  Mosquito 
head  nets  an^  gloves  were  the  best  protection,  al- 
though each  man  had  some  pet  mosquito  preparation, 
composed  of  different  proportions  of  oil  of  citronella, 
peppermint  and  wintergreen,  but  in  most  instances  the 
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scorched  faces  and  awful  odor  of  the  remedy  were  as 
bad  as  the  mosquitoes. 

Subsistence  con.sisted  almost  entirely  of  the  ordinary 
staples  of  flour,  ham,  bacon,  rice,  sugar,  dried  fruit, 
dehydro  potatoes,  canned  and  powdered  milk,  evapo- 
rated eggs  and  some  canned  fruits.  A  limited  quantity 
of  fresh  eggs  and  fresh  potatoes  was  packed  as  far  as 
seventy  miles.  A  hunter  and  two  pack  horses  kept  the 
party  fairly  well  supplied  with  bear,  caribou  and  moun- 
tain sheep,  and  as  the  streams  abound  in  greyling  and 
trout  there  were  many  messes  of  fish.  In  August  and 
September  the  blueberries  were  plentiful,  so  blueberry 
pies  were  almost  a  daily  feature. 

Instrument  equipment  was  of  the  ordinary  charac- 
ter, with  vertical-arc  transits  reading  to  thirty  seconds 
and  wj-e  levels  with  target  rods  reading  to  thousandths 
of  a  foot.  Steel  tapes  50  ft.  long,  steel  marking  pins, 
hand  levels  and  24-oz.  plumb  bobs  were  used  for  chain- 
ing the  line. 

Reconnaissance  of  route  was  made  by  the  locating 
engrneer  and  the  preliminary  lines  were  run  by  h:-n  a.s 
closely  as  possible  to  where  he  thought  the  location 
should  go.  An  accurate  preliminary  line  was  run.  Hand 
levels  and  plumb  bobs  were  used  in  chaining,  and  all 
angles  were  doubled  and  back  sights  set  in  tran.sit 
work.     The  leveler  took  elevations  at  every  50-ft.  sta- 


tion and  at  intermediate  breaks  as  necessary  to  show 
a  correct  profile  of  the  ground.  On  turning  points  and 
bench  marks  the  readings  were  to  thousandths  of  a  foot. 
The  topographer  followed  on  preliminary  with  a  rod- 
man,  two  chainmen  and  one  axeman.  Actual  5-  and 
10-ft.  contours  and  slope  notes  were  taken,  but  in  most 
places  a  few  side  notes  and  additional  information  on 
controlling  points  was  sufficient. 

Topography — No  attempt  was  made  to  make  an 
elaborate  topographical  map  of  the  country.  As  the 
located  line  usually  held  very  close  to  the  carefully 
run  preliminary,  accurate  local 
topography  within  a  short  dis- 
tance of  the  preliminary  line 
was  all  that  was  needed.  On 
location  the  topographer  plot- 
ted the  line  and  in  the  field 
amplified  the  accurate  topog- 
raphy by  sketching  in  the  gen- 
eral topography  of  the  coun- 
try. An  aneroid  barometer 
was  used  for  approximating 
the  elevations,  prismatic  com- 
pass and  foot  traverses  being 
used  for  the  direction  and 
distances. 

On  the  located  line  well- 
made  stakes  were  placed  at 
50-ft.  internals,  substantial 
hubs  being  set  at  every  curve 
point  and  as  often  as  necessai-y 
on  tangents.  Bench  marks 
with  the  elevations  marked 
upon  them  were  set  at  about 
half-mile  intervals.  All  curves 
from  two  degrees  to  the  ten- 
degree  maximumwere  spiralled 
with  the  Southern  Pacific  Rail- 
way's system  of  taper  curve. 
In  plotting  the  line,  a  scale  of 
100  ft.  to  the  inch  was  used, 
except  in  short  sections  of  light  work  where  a  scale  of 
400  ft.  to  the  inch  was  used.  Co-ordinates  were  used  in 
the  mapping,  and  the  projected  location  was  figured  by 
independent  traverse,  a  check  being  made  through  the 
map  co-ordinates. 

Mapping — The  draftsman  made  all  the  maps  and  kept 
a  traverse  book  of  the  courses  of  the  preliminary  and 
located  lines.  He  was  checked  in  the  computation  of 
the  map  co-ordinates  by  the  office  man.  Profiles  were 
plotted  on  profile  paper,  and  it  was  the  duty  of  the 
ofl[ice  man  to  keep  up  the  profiles.  The  profile  of  the 
line  of  definite  location  showed  the  alignment,  hub 
points,  rates  of  grade,  grade  points,  location  and  eleva- 
tion of  bench  marks,  side  slopes  of  the  ground,  timber 
notes,  and  classification  and  vegetation  notes. 

As  the  topography  of  the  country  was  quite  rugged 
in  places  and  the  whole  area  was  covered  with  a  fairly 
dense  growth  of  spruce,  birch  and  cottnnwood  trees, 
besides  a  heavy  undergrowth  of  willow  and  alder  brush, 
the  progress  of  the  party  depended  a  great  deal  on  the 
axemen.  About  two-thirds  of  the  days  were  rainy, 
which  made  the  work  progre.'<s  slowly,  although  work 
was  done  every  day  except  Sunday,  whether  it  was  in 
rain,  sunshine  or  snow.  Preliminary  lines  and  levels 
varied  from  2,000  ft.  to  two  miles  per  day,  and  location 
lines  and  levels  from   1,500  ft.  to  one  mile  per  day. 
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Dust  Explosions:  Cause,  Effect  and 
Prevention 

structural  Design  and  Mechanical  Equipment 

Needed  to  Check  Loss  of  Life  and 

Immense  Loss  of  Property 

By  David  J.  Price 

Engineer  in   Charge    Development  Worli,    Bureau    of   Chemistry. 
U.   S.   Department  of  Agriculture 

MANY  engineering  problems  have  been  developed  in 
the  study  of  dust  explosions,  their  causes  and 
prevention.  Before  these  explosions  can  be  prevented, 
it  is  necessary  to  determine  the  various  causes  and 
circumstances  under  which  dusts  can  be  ignited,  the 
manner  in  which  the  explosion  spreads  or  propagates, 
the  ignition  temperature  of  the  various  dusts,  the  pres 
sures  developed  and  also  the  effectiveness  of  any 
methods  which  may  be  designed  for  prevention.  Dust 
explosions    have    occurred    most    frequently    in    plants 


GRAIN   ELEVATOR   DAMAGED   BY   DUST   EXPLOSION 

where  grain  or  grain  products  are  milled  or  handled, 
such  as  grain  elevators,  flour  mills,  feed  and  cereal 
mills,  and  starch  factories.  They  have  occurred  also 
in  sugar  refineries,  cocoa  and  chocolate  plants,  candy 
factories,  spice  works,  wood  working  establishments, 
paper  mills  and  printing  plants,  shoe  factories,  fertilizer 
works,  cork  grinding  plants,  drug  and  herb  works,  and 
other  industrial  plants  where  dusts  are  created.  Explo 
sions  of  aluminum  and  magnesium  dusts  have  also 
taken  place.  Many  disastrous  smut  and  grain  dust 
explosions  have  occurred  in  threshing  machines  in  the 
Pacific  northwest,  while  a  large  number  of  fires  have 
occurred  in  cotton  gins  during  the  ginning  process. 

Since  May  1919,  several  disastrous  explosions  have 
occurred  in  the  United  States  and  Canada,  resulting  in 
the  death  of  over  94  people,  injury  to  a  large  number 
and  property  damage  in  excess  of  $10,000,000.  Four 
occurred  in  grain  elevators,  two  in  flour  mills,  one  in  a 
feed  mill  and  one  in  a  starch  factory,  this  last  result- 
ing in  43  deaths  and  over  $3,000,000  damage.  In  three 
grain  elevator  explosions,  14  lives  were  lost  in  the  first, 
ten  in  the  second  and  six  in  the  third,  all  explosions 
being  violent  and  doing  extensive  damage.  In  an  explo- 
sion of  aluminum  dust  six  girls  lost  their  lives  and  as 
many  more  were  injured.  An  explosion  of  hard  rubber 
dusl  resulted  in  the  death  of  eight  workmen. 
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FACTORY  DESTROYED  BY  EXPLOSION  OF  STARCH  DUST 
(43  LIVES  LOST) 

The  disastrous  explosion  on  March  19  in  the  Chicago 
and  Northwestern  Elevator  operated  by  the  Armour 
Grain  Co.  at  South  Chicago  has  attracted  the  attention 
of  engineers  of  the  United  States  and  Canada.  ( See 
Engineering  Neivs-Record,  March  31,  .1921,  p.  560.) 
The  elevator,  which  has  a  capacity  of  10,000,000  bushels, 
was  built  entirely  of  fire  resistive  materials  and  embo- 
died the  latest  modern  engineering  principles.  The  ex- 
plosion, which  caused  the  loss  of  six  lives  and  property 
and  grain  damage  in  excess  of  $3,000,000,  has  been 
fully  investigated  by  the  Bureau  of  Chemistry  and  will 
be  reviewed  in  a  later  article. 

Ignition  and  Propagation  of  Flame 

A  dust  explosion  appears  to  be  very  similar  to  a  gas 
explosion,  although  particles  in  a  dust  cloud  are  larger 
than  the  minute  molecules  in  a  gas.  Both  require  a 
proper  mixture  of  air  and  ignition  by  some  external 
source  of  heat  or  flame,  it  being  impossible  to  produce 
"spontaneous"  explosion.  In  the  study  of  dust  explosions 
by  the  U.  S.  Bureau  of  Chemistry  ignition  temperatures 
resulting  in  propagation  were  determined  as  follows: 
2,363  deg.  F.  for  wheat  elevator  dust,  2,300  deg.  for 
flour,  1,821  deg.  for  oat  and  and  corn  elevator  dust,  1,868 
deg.  for  oat  hull  dust  and  1,877  deg.  for  yellow  com  dust. 

Two  theories  are  prominent  in  explanations  of  the 
action  that  takes  place  during  the  progress  of  dust 
explosions;  (1)  That  a  distillation  of  flammable  gases 
occurs  when  the  dust  becomes  heated;  (2)  that  the 
explosion  is  nothing  more  than  a  rapid  communication 
of  flame  or  fire  from  one  particle  to  another,  depending 
to  a  large  degree  on  the  fineness  of  the  dust.  That  is, 
the  finer  the  dust  and  the  lower  the  moisture  content 
the  more  rapid  the  propagation  and  the  greater  the 
violence  of  explosion.  This  seems  to  establish  very 
definitely  a  relation  between  fire  and  explosion. 

In  many  cases  a  primary  explosion,  which  is  nothing 
more  than  a  small  puff,  is  followed  by  fire  in  which  the 
property  is  extensively  damaged  or  destroyed.  In 
other  cases  a  series  of  increasingly  violent  explosions 
follows,  indicating  that  if  dust  is  present  to  feed  the 
original  flame  an  explosion  will  follow.  In  plants  where 
little  dust  is  in  suspension  and  where  "good  housekeep- 
ing" is  practiced,  the  occurrence  merely  assumes  the 
proportions  of  a  fire  and  no  violent  explosion  results. 
Reference  is  made  to  this  phenomenon  to  emphasize  the 
fact  that  a  disastrous  dust  explosion  may  occur  during 
the  course  of  any  fire  if  sufficient  combustible  dust  is 
present  to  feed  the  flame  and  allow  it  to  propagate. 
The  dust  that  accumulates  throughout  the  plant  is 
thrown  into  suspension  by  slight  concussion,  with  the 
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result  that  a  primary  "ignition"  or  explosion  develops 
into  a  secondary  explosion  of  large  proportions. 

The  rate  of  propagation  or  flame  travel  in  a  dust 
explosion  depends  upon  the  flammability  of  the  dust 
and  the  amount  of  it  in  suspension.  Reports  of  the 
U.  S.  Bureau  of  Mines  give  the  average  velocity  of 
flame  in  coal  dust  explosions  as  2,270  ft.  per  second; 
British  and  French  investigators  report  2,114  and  3,300 
ft.  per  second  respectively.  The  velocity  is  usually 
more  rapid  in  gas  mixtures  than  through  dust  clouds. 
Limited  tests  indicate  that  the  velocity  through  a 
cloud  of  wheat-flour  dust  is  practically  the  same  as 
through  coal  dust  and  that  through  a  cloud  of  powdered 
starch  it  is  several  times  as  rapid  as  through  coal  dust. 

Tests  conducted  on  a  large  scale  by  the  Bureau  of 
Mines  show  a  pressure  of  103  lb.  per  square  inch  with 
coal  dust.  British  investigators  report  from  100  to 
120  lb.  A  French  investigator  reporting  227  to  270  lb. 
states  that  at  a  steel  testing  gallery  with  an  estimated 
breaking  strength  of  570  lb.  per  square  inch  the  gallery 
gave  way  and  pieces  of  sheet  steel  were  thrown  up  a 
distance  of  472  ft.  From  extensive  laboratory  tests  by 
the  Bureau  of  Mines  and  the  Bureau  of  Chemistry, 
based  on  only  75  mg.  of  dust  in  standard  laboratory 
apparatus,  the  results  shown  in  the  accompanying 
table  have  been  obtained. 

The  values  shown  there  are  much  smaller  than  those 
obtained  in  full  sized  tests  but  interesting  as  a  com- 
parison of  the  behavior  of  different  materials.  That 
grain  dusts  are  more  flammable  than  coal  dust  is 
confirmed  by  tests  on  a  lai-ge  scale.  In  recent  tests  con- 
ducted in  co-operation  with  the  Bureau  of  Mines  in  its 
testing  galleries  it  was  found  that  flour  and  coal  dusts 
acted  similarly.  Starch  dust  propagated  more  rapidly, 
produced  higher  pressures. 


Dust 

Lb 

per  Sq.In. 

Dust 

Lb.  per  Sq.In. 

Lycopodium     

Sugar        

12  2 

Wheat  smut  dust 

Potnto  flour   

11   7 

Yellow  corn   

Fertiliser 

10  5 

Dextnnc  . 

Coal  vPittsburghl 

10  1 

Tan  bark 

Cocoa 

9  1 

Wheat  elevator  du.-*' 

Sulphur 

S  8 

Wood  dust   .  . 

CoA 

7  4 

Although  this  relation  has  not  been  definitely 
determined  in  industrial  plants,  it  is  reasonable  to  con- 
clude that  the  dust  explosion  hazard  is  greater  during 
pei-iods  of  continued  low  humidity. 

A  close  relation  between  the  construction  of  a  plant 
and  the  extent  of  an  explosion  within  it  has  been 
developed  by  the  investigation  of  a  number  of  dis- 
astrous dust  explosions  in  grain  handling  plants, 
especially  in  the  large  terminal  grain  elevators.  This  was 
considered  at  a  conference  of  men  engaged  in  a  grain 
dust  explosion  and  fire  prevention  campaign,  conducted 
by  the  U.  S.  Grain  Corporation  in  co-operation  with 


Effort.s  are  being  made  to  establish  proportions  of 
dust  in  suspension  necessary  for  an  explosion.  Labora- 
tory tests  indicate  that  only  10  lb.  of  dust  in  suspension 
would  be  needed  in  a  closed  room  containing  4,466  cu.ft., 
or  a  room  10  x  30  x  15  ft. 

The  first  dust  explosion  to  attract  attention  in  this 
country  occurred  at  Minneapolis  in  1878.  Professors 
Peck  and  Peckham,  of  the  University  of  Minnesota,  in 
experimental  work  for  the  investigation  which  followed 
the  explosion,  found  that  by  blowing  2  ounces  of  du.st 
upon  an  open  flame  in  a  box  containing  2  cu.ft.  of  air, 
sufllcient  pressure  was  developed  to  lift  two  men  stand- 
ing on  the  cover.  This  would  mean  diffusion  at  the 
rate  of  one  ounce  of  dust  to  1  cu.ft.  of  air  space.  From 
the  known  chemical  composition  of  flour  and  a  calcula- 
tion of  the  approximate  mechanical  work  which  a  given 
ma.sa  of  flour  can  perform,  it  has  been  found  that  the 
contents  of  an  ordinary  sack,  when  mixed  with  4,000 
cu.ft.  of  air,  will  generate  force  enough  to  throw  2,500 
tons  mass  to  a  height  of  100  ft. 

The  relation  of  humidity  to  the  frequency  of  dust 
explosions  has  been  markedly  noticeable  in  the  investiga- 
tional work.  This  is  especially  true  of  cxplosirins  where 
static    electricity    has    appeared    as    a    probable    cause. 


Rm  TM;in    WRECKED  BY  EXPLOSION  OF  SUGAR  DUST 
(12  LIVES  LOST) 

the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture (.see  Proceedings  of  the  U.  S.  Grain  Corporation, 
July  1,  1920). 

The  following  matter  refers  to  the  possible  changes 
in  construction  and  in  the  installation  of  mechanical 
equipment  suggested  by  recent  explosions  and  their 
relation  to  du.st  explosion  prevention.  Common  sources 
of  ignition,  such  as  matches,  torches,  lanterns  and 
similar  open  flames  have  been  accepted  for  some  time, 
but  recent  investigations  have  associated  certain  types 
of  mechanical  equipment  with  the  cause  of  the  explosion. 
Explosions  have  been  caused  apparently  by  metallic 
sparks  produced  in  dust  collecting  fans  and  in  various 
types  of  grinding  machinery.  Broken  incandescent 
lamp  bulbs  in  dusty  atmo.spheres,  dust  settling  on  the 
tjulbs  and  sparks  from  static  electric  discharges  pro- 
duced by  the  operation  of  various  types  of  machinery 
have  also  been  responsible  for  the  ignition  of  flammable 
dust  clouds. 

Dust  collecting  equipment  is  one  of  the  effective 
methods  of  controlling  explosions,  as  an  accumulation 
of  dust  throughout  the  plant  permits  the  propagation  of 
flame  from  the  time  of  the  original  ignition  until  the 
secondary  or  larger  explosion  occurs.     But  a  number  of 
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explosions  have  been  directly  associated  with  the  manner 
in  which  the  exhaust  fan  was  installed.  A  disastrous 
explosion  of  aluminum  dust  was  caused  by  a  piece  of 
wire  entering  the  fan. 

Exhaust  fans  are  installed  frequently  in  connection 
with  the  removal  of  dust  from  buffing  or  polishing 
wheels,  grinding  rolls  and  similar  equipment.  In  such 
cases  the  fine  dust  is  drawn  usually  from  the  source  of 
production  through  pipe  trunkings  into  the  fan  and  then 
blown  into  the  collecting  device.  As  a  flammable  mix- 
ture is  usually  formed  in  the  exhaust  fan,  explosions 
may  originate  from  the  ignition  of  the  dust  by  sparks 
from  foreign  material  striking  the  fan  blades,  or  from 
loose  blades  striking  each  other  or  the  casing.  This  has 
suggested  the  practicability  of  placing  the  fan  beyond 
the  collecting  device,  so  that  the  dust  will  be  drawn 
through  rather  than  blown  into  the  collector.  The  Indus- 
trial Commission  of  Wisconsin,  co-operating  with  the 
U.  S.  Department  of  Agriculture,  has  designed  a  system 
of  primary  and  secondary  air  currents  for  dust  removal, 
which  has  recently  been  installed  in  a  factory,  and 
investigation  made  as  to  its  practicability. 

Changes  in  Construction 

Walls,  Windoivs  and  Doors — To  prevent  high  pres- 
sures from  being  built  up  within  heavy  concrete  wall 
construction,  consideration  might  be  given  to  the  use 
of  a  thin  wall  offering  little  resistance  to  the  great 
volume  of  gases  produced  by  the  ignition  of  the  dust. 
In  such  a  building  all  the  working  stresses  would  be 
placed  upon  the  concrete  columns  and  beams,  the  walls 
serving  only  as  a  filler  or  curtain.  Large  window  area, 
or  the  daylight  type  of  building  construction,  affords 
another  means  of  preventing  high  interior  pressures. 
Recent  explosions  in  two  different  lines  of  industry 
were  localized  as  a  result  of  this  type  of  construction. 
Windows  of  the  steel  sash  type,  self  supporting  and 
extending  from  the  ceiling  to  the  floor,  would  be  prefer- 
able. Steel  curtain  doors  have  been  used  on  the  working 
floors  of  grain  elevators.  They  can  be  opened  during 
the  day,  providing  good  ventilation  to  the  working  floor 
and  a  vent  for  any  explosion  on  this  floor. 

Bin  Construction — A  recent  dust  explosion  occurred 
in  a  large  grain  elevator  having  the  sides  of  the  steel 
bins  formed  in  horizontal  trough  or  corrugations,  this 
construction  being  claimed  to  strengthen  the  bins.  Each 
corrugation  was  8  in.  deep  with  a  vertical  side  8  in.  high 
and  top  and  bottom  sipping  at  41  deg.  from  the 
horizontal,  the  corrugations  being  15  in.  c.  to  c.  The 
intensity  and  extent  of  the  explosion  was  increased 
apparently  on  account  of  the  large  amount  of  dust 
accumulated  on  the  inclined  plates.  Although  this  type 
of  construction  may  have  its  advantages,  it  is  hazardous 
from  a  dust  explosion  standpoint.  Smooth  sides  on 
which  dust  could  not  collect  would  be  safer. 

Explosions  have  propagated  over  extensive  areas  and 
assumed  large  proportions  when  grain  storage  bins 
were  connected  by  open  air  spaces.  Where  the  bins 
are  extended  and  the  bin  floor  is  placed  directly  on  top 
of  them,  so  that  each  one  is  isolated,  the  extent  of  the 
explosion  is  usually  limited.  Ventilation  of  the  bins, 
which  is  necessary  at  the  time  of  filling  and  emptying, 
may  be  provided  by  perforated  iron  covers  or  grids  for 
the  manholes.  If  this  is  not  sufficient,  ventilators  may 
be  led  from  each  bin  through  the  wall  or  roof. 

Ve7its  and  Lofters — To  keep  an  industrial  plant  clean, 
it  is  necessary  to  make  provision  to  remove  the  dust  at 


points  where  it  is  created.  If  regulations  will  not 
permit  of  such  a  dust  removing  and  collecting  system. 
as  in  grain  elevators  (owing  to  apparent  loss  in  weighs 
of  grain),  consideration  might  be  given  to  extending  the 
head  of  the  lofters  through  the  roof,  capping  them  so  as 
to  keep  out  the  storms  but  to  allow  for  ample  ventila- 
tion. Where  this  is  not  advisable,  some  type  of  vent 
from  the  head  of  the  lofter  to  the  outside  would  be 
beneficial  in  removing  the  dust  from  the  grain  and  keep- 
ing the  elevator  clean. 

If  suction  or  draft  cannot  be  placed  on  elevator  legs 
and  bins,  it  is  desirable  to  provide  natural  vents.  Scale 
hoppers  and  garners  especially  should  be  vented  to  the 
outside,  for  the  reason  that  when  grain  is  run  into  a 
scale  hopper  the  dust-laden  air  in  the  hopper  is  forced 
out  and  will  enter  the  elevator  building  unless  the 
hopper  has  vent. 

The  intensity  of  the  primary  or  original  explosion  in 
some  instances  has  been  due  in  part  to  the  size  of  the 
chamber  in  which  the  explosion  occurred  and  partly  to 
the  amount  of  dust  present.  This  has  been 
demonstrated  clearly  when  large  lofter  wells  are 
installed  in  grain  elevators.  If  the  lofter  is  of  the  con- 
tinuous double  leg  type  instead  of  having  the  large 
lofter  well,  the  chamber  is  much  smaller.  With  a  com- 
pletely double  legged  lofter  or  even  with  a  well  having 
smooth  sides,  the  extent  of  the  explosion  would  be 
limited.  Steel  elevator  legs  from  the  boots  to  the  head 
are  more  desirable  than  the  combination  steel  and  tile 
leg  bins,  as  they  prevent  the  accumulations  of  dust  that 
are  usually  found  in  tile  or  concrete  leg  bins. 

Friction  of  pulleys  and  belts  at  the  head  of  elevator 
legs  has  continued  for  a  period  sufficiently  long  to  cause 
the  belt  to  burn  and  weaken,  with  the  result  that  it 
parted  and  fell  to  the  bottom  of  the  leg.  It  is  possible 
that  the  explosion  caused  by  the  ignition  of  dust  by  the 
flame  from  the  smoldering  belt,  might  have  been  pre- 
vented by  some  device  for  extinguishing  the  fire.  Auto- 
matic sprinklers  have  proved  effective  for  incipient  fires 
of  this  nature  and  with  sprinklers  in  the  heads  of  the 
lofters  the  explosion  might  be  controlled. 

From  investigation  of  explosions  in  grain  elevators 
attributed  to  the  rubbing  of  belts  and  pulleys  at  the 
head  of  elevator  legs  resulting  in  "choke-ups,"  it  appears 
that  friction  at  the  head  could  have  been  prevented  by 
some  provision  for  shutting  off  current  from  the  motor 
operating  the  elevator  leg.  A  circuit  breaker  which 
would  be  thrown  out  as  soon  as  there  is  a  definite  over- 
load on  the  motor  might  be  considered. 

In  some  instance  "chokes"  have  occurred  in  elevator 
legs  due  to  over-feeding  at  the  boot.  If  there  had  been 
some  way  of  giving  warning  to  the  man  in  the  base- 
ment who  had  control  of  the  feeding  of  the  grain,  he 
might  have  stopped  the  flow  of  grain  and  thereby  have 
prevented  the  choke.  It  is  suggested  that  an  idler  or 
guide  pulley  might  be  employed  to  make  an  electrical 
contact  or  give  some  other  signal  when  the  belt  slows 
down  to  a  certain  speed. 


Birmingham  Water  Contract  Extended 

The  contract  between  the  Birmingham  ^\■ater  Works 
Co.  and  the  City  of  Birmingham,  Alabama,  that  ex- 
pired Dec.  31,  1920,  has  been  extended  for  30  years. 
Under  the  new  contract  Birmingham  will  have  the  right 
to  purchase  the  plant  at  any  time  at  the  base  valuation 
of  $7,750,000  as  of  Jan.  1,  1921,  while  for  rate  making 
purposes,  the  value  fixed  is  $7,000,000  as  of  Jan.  1,  1920. 
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Chemical  Analyses  of  Cement  as 
Indicators  of  Behavior 

Rearrangement  of  Stock  Analyses  Recommended 

So  as  to  Show  True  Content  of 

Active  Agents 

IN  a  paper  entitled  "Judging  the  Quality  of  Portland 
Cement,"  recently  read  before  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers,  R.  J. 
Colony  of  the  Department  of  Geology,  Columbia 
University,  discussed  the  necessity  for  additional  tests 
to  supplement  the  standard  physical  tests  for  portland 
cement,  and  the  possible  methods  which  will  aid  in 
judging  the  quality  of  cement.  Mr.  Colony  stales  that 
in  his  opinion  the  most  promising  mode  of  attack 
makes    use   of   chemical,    mechanical    and   petrographic 


3Ca0.2Si02 
ZCaaSiO;^ 
5CaQSii 


AljOj.SiO; 


3CciO.Al20j    .  '^        CaO.AlzOj  JCaO.JAlrOj     AI.Oj 
5C(»0.oAl20j 

FIG.  1.     TRIANGtrLAR  CONCENTRATION  niAi;R,\M 

SHOWING  END  PRODUCTS  OF  CONSOLIDATIO.V 

IN   PORTAND   CEMENT 

Normal  Portland!)  are  restrlctnrt  to  the  trianguliir  area  bount1>rt 
by  2CaO.SIOj.  3CaO.SiO,  and  SCaO.AlaOn.  Diagram  is  after  liio 
onp  used  by  G.  A.  Rankin  and  F.  E.  Wright  in  article  In  Ameri- 
can Journal  of  Science,  vol.  i,  191.5. 

methods.  He  points  out  that  the  interpretation  of  the 
results  of  such  procedure  has  already  reached  a  de- 
velopment which  permits  conclusions  of  considerable 
value,  and  which,  in  connection  with  the  standard 
physical  tests  gives  a  better  basis  for  the  rejection  or 
acceptance  of  a  given  cement.  The  methods,  with  the 
conclusions,  are  summarized  in  the  paper,  from  which 
the  following  extracts  are  made: 

Normal  portlanrf  cement  is  composed  of  mechanical  mix- 
tures of  definite  chemical  compounds  having  con.'itant  chemi- 
cal and  physical  properties.  In  the  order  of  their  cementinK 
qualities  these  are:  Tricalcium  silicate,  SCaO.SiO,,  trical- 
cium  aluminate,  3CaO.Al,0„  tricalcium  ferritc,  3CaO.Fe,0., 
and  calcium  orthoailicate,  beta  form,  2CaO.SiO,.  In  addi- 
tion, there  is  a  certain  quantity  (generally  about  3  per 
cent.)  of  (cypsum.  The  magnesia,  MjrO.  is  in  a  state  of 
solid  solution  in  the  other  components  and  is  apparently 
without  much  effect  in  the  quantities  found  in  cements. 
Both  potash  and  soda  exist  to  a  small  deirree,  an<l  flakes  of 
quartz  from  the  ball  mills,  metallic  iron  from  the  machin- 
ery, particles  of  semi-fused  coal  ash  from  the  fuel,  etc.,  are 
sometimes  found. 

When  mixed  with  water  the  components  mentioned  arc 
hydrafed,  with  the  production  of  amorphous  hydrated  sili- 
cates and  atuminatoH  of  lime,  and  a  very  <  onsidcrable  quan- 


tity of  calcium  hydrate  which  appears  in  both  crystalline 
and  amorphous  forms. 

Not  all  of  the  components  mentioned  hydrate  with  equal 
ease,  since  calcium  orthosilicate,  2CaO.SiO.,  resists  hydration 
to  a  marked  degree,  persisting  in  unchanged  aggregates  in 
set  cement  and  in  concretes,  thus  decreasing  the  efficiency 
of  the  cement. 

Chemical  analyses  of  cement  do  not  give  the  actual  com- 
position of  it,  since  all  analyses  are  reported  in  terms  of 
oxides,  which  do  not.  of  course,  exist  in  that  form  in  ce- 
ments. A  comparison  of  the  analyses  of  two  cements 
throws  no  light  on  their  actual  composition  unless  the 
analyses  may  be  converted  into  percentages  of  the  actual 
components  as  they  exist;  that  is,  in  terms  of  tricalcium 
silicate,  calcium  orthosilicate,  etc.  It  is  necessary,  there- 
fore, to  "recast"  the  chemical  analysis. 

As  the  components  of  portland  cement  have  a  definite 
composition,  the  various  oxides  found  by  chemical  analysis 
must  be  uniformly  distributed  and  united  with  one  another 
according  to  fixed  laws  of  chemical  combination.  Hence  it 
should  be  possible  to  recast  an  analysis  in  much  the  same 
manner  as  rock  analyses,  and  to  obtain  the  percentage  com- 
position of  the  cement  in  terms  of  the  actual  compounds, 
instead  of  the  oxides  of  the  elements  forming  the  mass.  This 
is  accomplished  by  dividing  the  percentages  of  the  various 
oxides  by  their  molecular  weights,  obtaining  thus  their 
molecular  numbers,  or  ratios,  and  then  allotting  the  proper 
quantities  of  silica,  alumina,  lime,  etc.,  to  each  in  accord- 
ance with  the  various  compounds  that  should  form  under 
the  conditions  of  burning.  Thus,  sufficient  lime  is  allotted 
to  satisfy  the  requirements  of  CO,,  Fci,  SO,,  and  AUO.,;  the 
remaining  lime  is  allotted  to  the  silica  to  form  both  tri- 
calcium silicate  and  calcium  orthosilicate.  This  should  be 
preceded,  however,  by  a  petrographic  study  of  the  cement 
in  order  to  determine  whether  or  not  any  abnormal  com- 
ponents are  present.  For  example,  a  cement  analyzes  as 
follows: 

SiO:,  23.40  per  cent.;  FcjO,,  3.46  per  cent.;  AUO,,  5.54 
per  cent.;  CaO,  60.79  per  cent;  MgO,  2.46  per  cent.;  H,0, 
2..59  per  cent.;  SO,,  1.71  per  cent.;  CO,,  0.45  per  cent.  A 
"recast"  of  the  analysis  will  then  be  as  in  Table  I. 


TABLE  I.     CEMENT  ANALYSIS  RECAST  BY  COMPONENTS 

Molecu- 

lar       CaO 

CaO 

3CaO     3CaO     3CaO 

2CaO 

Ratio      COj 

SOj 

FesOj     A1,0»      SiOj 

SiO] 

SiO,  . . 

23  40  ■!-     60 

0  390     

0  049 

0  341 

FejOa. . 

J  46  +   160 

0  021 

0  021 

AI2O.,... 

5  54  -^  102 

0  054 

0  054 

CaO. . . . 

60  79  +     56 

1  085    0  oin 

n  021 

0  063     0   162     0    147 

0.682 

MgO... 

...   2.46 

in  8 

olid  solution 

SOs 

.    .    1.71  -i-     80 

0021     

0.021 

CO,.... 

..   0.45+     44 

0.010    0  010 

The  percentage  composition,  in  terms  of  the  components, 
may  be  found  by  multiplying  the  molecular  numbers  al- 
lotted (or  component  constants)  by  the  molecular  weights  of 
the  compounds;  thus,  the  molecular  weight  of  tricalcium  sili- 
cate 3CaOSiO»,  is  228,  which,  multiplied  by  the  component 
constant  (0.049)  gives  as  a  product  11.172,  or  11.2  per  cent. 
The  componental  composition  of  the  cement  is  thus  found 
to  be:  Tricalcium  silicate,  11.2  per  cent.;  calcium  orthosili- 
cate, 58.7  per  cent.;  tricalcium  aluminate,  14.6  per  cent.; 
tricalcium  ferrite,  6.9  per  cent.;  gypsum,  3.6  per  cent.;  cal- 
cium carbonate,  1.0  per  cent.;  magnesia,  MgO,  2.46  per 
cent. 

It  has  been  established  by  experiment  that  the  component 
of  greatest  cementing  value  is  tricalcium  silicate,  and  the 
component  most  difficultly  hydratable  is  calcium  orthosili- 
cate. It  follows,  therefore,  that  the  cementing  value  of  any 
mixture  of  these  components,  such  as  portland  cement,  is 
ilependent  on  the  proportions  existing  between  the  com- 
ponents, and  the  fineness  of  grinding  of  the  mixture.  In 
the  example  given,  as  the  cement  has  only  11.2  per  cent  of 
tricalcium  silicate  (the  best  hydraulic  component)  and  68.7 
per  cent  of  calcium  orthosilicate  (the  most  difficultly  hydra- 
table  component),  particularly  if  relatively  coarse,  it  should 
be  regarded  with  suspicion. 

A  long  serins  of  studies  of  the  ternary  system,  lime- 
silica,  alumina,  and  the  system  of  alumina-silica-magncsia, 
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FIG.  2.     COMPARATrVB  BEHAVIOR  OF 
PORTLAND  CEMENTS 

as  well  as  studies  of  binary  systems  of  the  same  compon- 
ents, by  physicists,  physical-chemists  and  chemists  of  the 
Geophysical  Laboratory,  the  Bureau  of  Standards,  and  dif- 
ferent universities,  and  a  comparison  study  of  portland 
cements  has  shown  quite  definitely  that  the  three  constit- 
uents that  form  the  bulk  of  normal  portland  cement — lime, 
CaO,  silica,  SiOz,  and  alumina,  AhOz — exist  as  fixed  com- 
ponents with  definite  chemical  composition  and  constant 
optical  properties. 

A  study  of  the  analyses  of  standard  brands  of  normal 
Portland  cement  will  show  that  their  percentages  of  lime, 
silica,  and  alumina  amount  to  over  90  per  cent.  Perfectly 
sound  Portland  cement  has  been  made  of  these  three  con- 
stituents alone;  hence  if  the  percentages  of  these  constitu- 
ents are  recalculated  to  a  basis  of  100  per  cent,  neglecting 
the  ferric  and  other  oxides  that  are  always  present  in  small 
amounts,  the  resulting  percentages  may  be  plotted  on  the 
ternary  concentration  diagram. 

Points  thus  plotted  will  fall  within  a  restricted  triangu- 
lar area  within  the  diagram,  with  three  compounds  forming 
the  apices  of  the  small  tiiangle;  viz.,  tricalcium  silicate, 
SCaCSiOs,  tricalcium  aluminate,  SCaO.ALO,,,  and  dicalcium 
silicate  (or  calcium  orthosilicate),  2CaO.SiO.,  beta  modi- 
fication. Differences  in  the  percentages  of  lime,  silica,  and 
alumina,  within  certain  limits,  do  not  cause  the  appearance 
of  a  fourth  and  new  compound;  they  merely  change  the 
proportion  between  the  three  compounds  mentioned;  this  is 
an  important  point.  If,  however,  the  difference  in  percent- 
age composition  is  great  enough,  on  recalculating  the  per- 
centage of  the  three  constituents  (SiO-,  ALO,,  CaO)  to  a 
100-per-cent  basis  and  plotting  the  result,  the  point  will 
fall  outside  of  the  area  mentioned  and  different  compounds 
may  be  expected  to  occur,  some  of  which  may  be  non- 
hydraulic. 

The  results  of  about  fifty  analyses  made  in  the  labora- 
tory of  the  Board  of  Water  Supply  of  the  City  of  New  York 
have  been  recalculated  and  plotted  on  the  accompanying 
triangular  concentration  diagram  (Fig.  1)  in  the  manner 
described    (some    of   the    dots    cover    a   number    of   plotted 


points);  all  the  points  so  plotted  fall  within  the  triangular 
area  mentioned  except  two,  A  and  B.  One  of  these  A  is 
a  cement  with  abnormally  high  silica  (33.01  per  cent)  and 
low  lime  (52.73  per  cent)  ;  the  other  B  falls  within  the 
limits  of  the  composition  usually  set  for  portland  cement, 
but  it  also  is  a  little  too  high  in  silica  and  too  low  in  lime. 

Importance  of  Fine  Grinding 

The  fineness  of  grinding  is  an  important  feature  and  one 
not  properly  determined  by  the  standard  sieve  test;  al- 
though three-quarters  of  the  cement  may  pass  the  200- 
mesh  sieve,  the  bulk  of  it  may  be,  and  frequently  is,  too 
coarse  for  efficient  work,  especially  if  it  is  high  in  ortho- 
silicate  and  low  in  tricalcium  silicate.  When  a  relatively 
coarse  cement  of  this  character  is  used  in  concrete  work,  a 
petrographic  study  of  thin  sections  cut  from  the  concrete 
will  prove  the  presence  of  a  large  amount  of  unhydrated 
cement  clinker.  In  many  cases  from  25  to  40  per  cent  of 
the  cement  is  unhydrated  or  partly  hydrated,  resulting  in  a 
weak,  permeable  concrete  mass  that  readily  lends  itself  to 
attack  by  the  agents  of  disintegration. 

Fineness  of  grinding  is  best  determined  by  means  of  the 
air  analyzer,  which  separates  into  various  fractions  the 
cement  which  passes  the  200-mesh  sieve. 

Since  the  quality  of  a  cement  is  in  large  part  dependent 
on  the  proportions  existing  between  the  components  (not 
oxides)  of  which  it  is  composed,  and  since  these  are  de- 
termined by  the  quantity  oi  lime,  silica,  alumina  and  ferric 
oxide  present,  it  is  possible  to  establish  a  selective  ratio 
based  on  a  minimum  tricalcium  silicate  content.  If  the 
percentages  of  lime,  silica,  alumina,  and  ferric  oxide,  the 
sum  of  which  in  all  normal  portland  cements  always  exceeds 
90  per  cent,  are  converted  to  molecular  ratios,  the  quotient 
obtained  by  dividing  the  molecular  ratio  of  the  lime  by  the 
sum  of  the  molecular  ratios  of  the  alumina,  silica,  and  ferric 
oxide,  may  be  used  as  a  selective  ratio.  The  writer  sug- 
gests 2.4  as  the  limiting  ratio.  All  cements  having  a  lower 
ratio  than  this  should  be  regarded  with  suspicion. 

The  limiting  ratio  provides  a  simple,  easy  method  of 
judging  the  quality  of  portland  cement,  when  used  in  con- 
nection with  the  usual  standard  tests;  especially  if  the 
fineness  of  grinding  is  determined  with  the  air  analyzer.  A 
more  elaborate  and  careful  study  of  the  quality  may  be 
pursued  by  using  petrographic  methods  in  addition. 

Application  of  Recast  and  Selective  Ratio 

As  an  example  of  the  practical  application  of  this 
method  there  are  included  in  Table  II  and  Fig.  2  tests  and 
analyses  of  six  standard  brands  of  portland  cement.    These 


TABLE  II.    tests  AND  ANALYSES  OF 

Standard  Tests  1             2 

Normal  consistency 22  5  22,75 

Time  of  set,  initial 4hr.,  5hr.. 

Om.  30  m. 

Time  of  set,  final 8hr.,  8hr., 

5  m.  10m. 

Specific  gravity 3.150  3.155 

Soundness,  normal O.K.  O.K. 

Soundness,  accelerated -  O.K.  O.K. 

Tensile  strength,  pounds  per  aq.in. : 

Xeat,  7  days    581          669 

Xeat,  28days 755         716 

1  :  3  mortar,  7  days 203         240 

1  :  3  mortar,  28  davs 224         273 

Per  cent  retained  on  200  mesh.  .  .  20.0  21.4 

Per  cent  retained  on  1 00  mesh  .  .  1.0         1.4 

Compression  Tests 

2  in.  cubes,  1  :  3  mortar.  6  weeks.  .  1.920  2.448 
Chemical  Analysis 

SiUca,  SiOo,  per  cent 23  79  22  61 

Ferric  oxide,  FeaOs,  per  cent.  2  64       2  51 

Alumina,  AI2O3,  per  cent 4  86  6  00 

Calcium  oxide,  CaO,  per  cent 61.31  61   37 

Magnesia,  MgO,  per  cent 3.83       4,88 

Water,  H..0  (by  loss) ,  per  cent 2  53       2   10 

Sulphur  trioxide,  SO3, percent     ..  I   45        1   41 

Carbon  dioxide,  CO2,  per  cent 0.48       0.33 

Recast 

Calcium  carbonate,  per  cent II         0  8 

Gypsum,  per  cent 3.1          29 

Tricalcium  ferrite,  per  cent 5,2         49 

Tricalcium  aluminate,  per  cent..  ,  12,7  15.7 

Tricalcium  silicate,  per  cent 19.4  22,1 

Calcium  orthosilicate,  per  cent. . .  53,5  48 ,  2 

Selective  ratio. . ; 2.38      2.43 
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were  rated  solely  from  the  interpretation  of  the  chemical 
analyses;  the  cements  themselves  were  not  seen,  no  micro- 
metric  measurements  for  fineness  were  made,  and  the  re- 
sults of  the  tests  were  unknown  at  the  time  of  rating.  On 
the  basis  of  the  recasts  and  the  ratios  cements  Nos.  3  and 
4  were  judged  to  be  the  best;  Nos.  2  and  .5  the  ne.xt  best; 
and  Nos.  1  and  6  the  poorest.  The  standard  tests  shown 
were  made  subsequently  by  the  Testing  Laboratory,  Co- 
lumbia University.  The  table  and  diagrams  were  compiled 
by  the  engineers  for  whom  the  ratings  were  made,  and  are 
used  by  their  permission. 

Portland  cement  is  composed  of  a  mechanical  mixture 
in  fine  aggregate  form,  of  definite  compounds.  The  pro- 
portions in  which  these  exist  vary  directly  as  the  per- 
centages of  lime,  silica,  alumina  and  ferric  oxide  vary. 
The  quality  of  cement  depends  upon  the  proportions  ex- 
isting between  these  components  and  upon  the  relative  fine- 
ness of  the  cement.  A  limiting  ratio,  based  on  a  mini- 
mum content  of  the  best  hydraulic  component,  tricalcium 
silicate,  has  been  established.  Cements  falling  below  this 
ratio  should  be  looked  on  with  suspicion,  especially  if 
relatively  coarse,  since  too  high  a  percentage  of  the  most 
difficulty  hydratable  component,  calcium  orthosilicate,  is 
thereby  indicated. 

Fluorescein  an  Aid  to  Tracing  Waters 
Underground 

How  to  use  fluorescein  in  tracing  ground  water  and 
some  of  the  characteristics  of  that  chemical  are 
noted  in  the  March  Reclamation  Record  by  Herman 
Stabler,  chief  engineer,  Land  Classification  Board,  U. 
S.  Geological  Survey.     The  following  abstract  i.s  given: 

Fluorescein,  a  coal-tar  product,  stands  at  the  top  of  the 
list  of  chemicals  and  dyes  used  for  tracing  water  under- 
ground. It  has  a  reddish-orange  color  but  when  dissolved 
in  water  and  diluted  appears  by  reflected  light  a  brilliant 
green.  Its  preeminence  as  an  aid  to  tracing  ground  water 
lies  in  the  fact  that  minute  quantities  can  be  detected  by  the 
eye  without  resort  to  chemical  analysis.  If  material  of  good 
quality  is  used  one  part  of  the  fluorescein  in  40,000,000 
parts  of  water  will  be  visible  to  the  naked  eye  and  one  part 
in  10,000,000,000  can  be  detected  with  the  aid  of  a  long  glass 
tube.  It  is  useless  for  waters  containing  free  mineral  acids, 
which  render  it  colorless,  and  is  unsuitable  for  percolation 
tests  on  peaty  soils  for  this  reason.  With  this  exception 
it  is  available  for  practically  univer-sal  application.  Some 
mineral  constituents  of  ordinary  waters,  particularly  car- 
bonates, will  reduce  the  visibility  of  fluorescein,  some  of  the 
coloring  matter  will  be  absorbed  by  soils  through  which  it 
passes  slowly  and  a  part  tends  to  settle  out  in  pools  or 
basins,  perhaps  later  to  be  washed  out  on  agitation  by  a 
large  inflow  of  water.  These  effects  are  small  in  most  cases 
but  should  be  considered  in  determining  the  "dose"  of  the 
indicator  to  be  used.  Generaly  speaking,  the  do.se  should 
be  computed  to  give  about  one  part  in  10,000,000  in  the 
effluent  if  results  visible  to  the  naked  eye  are  desired.  The 
conditions  under  which  the  individual  experiment  is  to  be 
undertaken  will,  of  course,  furnish  some  guide  to  the  dosage. 

If  simple  tracing  of  an  underground  connection  is  de- 
sired, the  proper  method  is  to  dissolve  the  calculated  dose  of 
fluorescein  in  a  small  quantity  of  water  and  place  it  in  a 
8'ngle  charge  at  the  point  where  water  disappears  under- 
ground. Then  watch  all  possible  springs  or  wells  for 
results,  collecting  samples  and  examining  them  in  a  long 
tube  of  colorless  glass  (long  to  get  the  color  of  a  great 
depth  of  water,  and  colorless  to  avoid  confusion  with  the 
anticipated  green)  at  reasonably  frequent  intervals.  Seep- 
age from  a  canal  can  be  traced  by  placing  fluorescein  in 
pits  or  borings  alongside  or  in  the  berl  of  the  canal,  or,  if 
the  canal  is  clo.sed  down,  by  impregnating  a  minimum 
amount  of  stagnant  water  in  the  .■•uspcctod  part  of  the  canal 
prism.  In  such  cases  the  rate  of  underground  flow  is  likely 
to  be  only  a  few  feet  per  day,  and  thor"  may  be  a  wide 
diffusion  of  the  waters.  A  calculated  over-dose  of  fluores- 
cein should  therefore  generaly  be  used,  anri  observations 
should  continue  long  enough  to  make  sure  of  a  result. 


Water  Chlorination  Control  by  the 
Absorption  Method 

Two  Years  Tests  and  General  Observation  Prove 

That  Excess  of  Residual  Chlorine  May 

Be  Used  as  Factor  of  Safety 

By  Abel  Wolman 

nivision  iiin^neer.  Maryland  State  Board  of  Health,  Baltimore 

THE  publication  of  a  paper  on  "Chlorine  Absorption 
and  the  Chlorination  of  Water"  (Jour.  Ind.  Eng. 
Chem..  Mar.,  1919,  Vol.  II,  No.  3)  by  myself  and  Linn 
H.  Enslow,  occasioned  at  that  time  considerable  inquiry 
as  to  the  principles  and  methods  of  water  chlorination 
control  employed  in  Maryland.    In  that  paper,  a  general 

Chlorine  Absorbed  in  5  Minuses  by  Untreated  Water, 
R  P.M.  Between 
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system  of  control  was  outlined  in  which  the  essential 
basis  was  the  effort  to  hold  in  a  chlorinated  water  an 
amount  of  residual  chlorine,  after  five  minutes,  equiva- 
lent to  0.2  p.p.m.  In  other  words,  a  hypothesis  was  set 
forth  that  a  proper  dosage  for  the  effective  disinfection 
of  a  water  was  an  amount  equal  to  that  absorbed  by 
the  water  tested  after  contact  of  five  minutes,  plus  a 
factor  of  safety  of  0.2  p.p.m.  (as  a  tentative  value.) 

To  demonstrate  the  validity  of  this  hypothesis,  a  de- 
tailed and  adequately  controlled  series  of  observations, 
on  a  practical  scale,  was  started  at  Luke,  Md.  The 
water  supply  of  Luke  is  obtained  from  the  Potomac 
River,  a  polluted  .stream.  The  water  is  .settled  without 
a  coagulant  and  is  then  filtered.  Since  that  water  supply 
ia  used  for  industrial  purposes  and  the  present  filters 
are  inadequate  to  furnish  the  requisite  amount  of  water 
for  .such  purposes,  it  has  been  necessary  to  filter  the 
water  without  preliminary  coagulation.  This  combined 
with  the  inadequacy  of  the  .settling  period  (about  J  hr. ) 
and  high  rates  of  filtration  (not  less  than  125  m.g.d.) 
produces  a  poor  final  eflluent  made  evident  by  the  fre- 
quent turbidity.  It  is  cs.sential,  therefore,  that  the 
chlorination  he  effective  at  all  times  and  meet  adequately 
unexpected  and  sudden  changes   in   the  quality   of  the 
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filter  effluent.  For  this  reason,  it  was  determined  to 
make  use  of  the  "chlorine  absorption"  method  in  the 
treatment  of  this  supply.  The  supervision  of  the  routine 
testing  and  the  control  of  the  treatment,  under  the 
general  direction  of  the  Maryland  State  Department  of 
Health,  is  in  the  hands  of  Mr.  Patrick,  of  the  chemical 
laboratory  staff  of  the  West  Virginia  Pulp  and  Paper 
Co.,  which  controls  the  public  water  supply  at  Luke. 

Tests — The  procedure  adopted  for  the  control  of  the 
disinfection  of  the  water  consisted  in  general  of  the 
following  steps:  (a)  The  determination  of  turbidity 
in  all  the  waters  under  study,  (b)  The  determination 
of  the  amount  of  free  chlorine  absorbed  in  five  minutes 
by  the  different  waters  at  various  stages  in  purification. 


\f.eisfhan2c 


FIG.   2.     VARIATION  IN  B.  COLI  IN  UNCHLORINATED  AND 
CHLORINATED  WATER  AFTER  CHLORINE  CONTROL 

(c)  The  determination  of  the  amount  of  free  chlorine 
remaining  in  a  tap  located  at  a  point  approximately 
five  minutes'  distance  of  water  travel  from  the  point 
of  application  of  the  liquid  chlorine.  In  the  case  of 
the  supply  under  discussion,  chlorine  was  supplied  to 
the  suction  of  the  pump.  The  tests  listed  under  (a), 
(b)  and  (c)  were  carried  out  in  the  morning  and  after- 
noon of  each  day  of  the  week.  Adjustments  of  the 
chlorine  machine  were  made  after  each  test  so  as  to 
obtain  a  residual  chlorine  value  of  approximately 
0.2  p.p.m.,  at  the  five-minute  tap. 

The  determinations  of  chlorine  were  made  with  ortho- 
tolidin.  Although  the  chemist  at  Luke  found  this  in- 
dicator entirely  satisfactory,  at  a  number  of  other 
plants  in  Maryland  the  starch-iodide-thiosulphate  method 
is  preferred.  In  determining  the  amount  of  chlorine 
absorbed  during  five  minutes  after  the  addition  of 
chemical,  the  following  procedure  is  employed:  To  200 
c.c.  of  the  water  sample  (at  20  deg.  C)  to  be  treated, 
add  a  sufficient  volume  of  available  chlorine  solution 
to  give  a  resulting  dose  of  1  p.p.m.  Shake  vigor- 
ously after  stoppering  and  allow  to  stand  5  minutes. 
Immediately  shake  again  for  a  second  and  transfer 
100  c.c.  to  a  beaker  containing  1  c.c.  or  ortho-tolidin 
reagent.  Place  the  beaker  containing  the  sample  and 
color  reagent  in  a  warm  place  for  10  to  15  minutes. 
Dilute  20  to  200  c.c.  volume  and  compare  with  perma- 
nent standard.  The  residual  chlorine  in  the  tap  water 
found  as  outlined  in  Standard  Methods  for  Water 
Analysis,  A.P.H.A.,  1917. 

Results — The  Luke  chlorination  data  have  been 
collected  for  about  two  years.  In  this  brief  discussion, 
however,  it  is  unnecessary  to  report  all  of  the  values 
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obtained.  The  material  here  presented  includes  only 
those  figures  accumulated  during  the  year  ending  Aug. 
31,  1920.  They  are  typical  of  the  previous  data  and 
illustrate  adequately  the  conclusions  whioh  may  be 
derived.  During  this  period  of  one  year,  622  samples 
were  examined  for  chlorine  absorbed  in  five  minutes  and 
615  for  residual  chlorine.  The  distribution  of  the  values 
obtained  in  each  case  are  shown  by  Fig.  1.  Of  615  tap 
waters  examined,  577,  or  94  per  cent,  showed  residual 
chlorine  not  less  than  0.16  and  not  more  than  0.30  p.p.m., 
while  100  per  cent  showed  not  less  than  0.11  nor  more 
than  0.35  p.p.m.  These  results  indicate  clearly  the 
success  with  which  the  chlorine  dosage  was  manipulated 
to  meet  varying  requirements,  since,  during  the  same 
period,  the  amounts  of  chlorine  required  in  five  minutes 
by  the  water  under  treatment  varied  from  less  than 
0.10  to  more  than  0.60  p.p.m. 

The  data  in  Fig.  1  emphasize  the  variability  of  the 
amounts  of  chlorine  which  may  be  consumed  by  a  water 
during  a  period  of  time.  Whereas  approximately  100 
samples  of  untreated  water  absorbed  less  than  0.1  p.p.m. 
in  5  minutes,  84  consumed  between  0.3  and  0.4  p.p.m. 
and  an  appreciable  number  even  more  than  0.4  p.p.m. 
Obviously  a  standardized  dosage  of  0.3  p.p.m.  for  such 
a  water  as  the  above  would  be  too  low  or  too  high 
about  75  per  cent  of  the  time  the  water  was  being 
treated.  Such  a  dosage  would  necessarily  result  in  the 
production  either  of  an  unsafe  or  an  unpalatable  water 
during  this  period. 

That  these  adjustments  were  satisfactory  from  the 
standpoint  of  bacterial  efficiency  is  shown  by  the  data 
presented  by  Fig.  2.  Here  the  B.  coli  isolation  results 
for  filtered  unchlorinated  and  filtered  chlorinated  waters 
are  presented.  During  the  annual  period  82  tap  waters 
were  examined.  Of  these,  only  tvro  showed  moi-e  than 
2  B.  coli  per  100  c.c.  by  the  confinnation  test  (lactose 
broth,  endo,  secondary  lactose  broth).  Previous  to  the 
institution  of  the  chlorine  absorption  tests  and  the  reg- 
ulation of  dosages  thereby,  every  fluctuation  in  bacterial 
content  of  untreated  water  was  followed  by  correspond- 
ing rises  in  that  of  chlorinated  water.  (Fig.  3.).  The 
constant  chlorine  dose,  low  enough  to  prevent  taste  or 
odor,  was  a  failure  from  a  sanitary  standpoint.  It  is 
significant  to  mention  that,  with  the  improved  method 
of  control,  no  complaints  regarding  tastes,  odors  or 
corrosion  in  pipes  have  appeared  in  the  two  years  since 
its  initiation. 

Conclusions — After  two  years  of  operation,  the  con- 


April  14,  1921 


ENGINEERING     NEWS- RE  CORD 


641 


trol  of  chlorination  of  a  water  supply  by  means  of 
residual  chlorine  tests  has  proven  a  success.  This  find- 
ing is  in  agreement  with  that  indicated  by  the  treatment, 
within  the  past  few  years,  of  waters  elsewhere  than 
in  Maryland. 

It  appears  safe  to  dose  the  Luke  water  at  a  rate  of 
0.2  p.p.m.  in  excess  of  the  amount  of  chlorine  absorbed 
by  it  in  five  minutes.  This  factor  of  safety  of  0.2 
p.p.m.  may  vary  from  water  to  water,  but  the  funda- 
mental principle  of  chlorination  control  should  remain 
the  same.  Although  0.2  p.p.m.  may  be  necessary  or  un- 
desirable in  some  waters,  yet  the  method  should  not  be 
eliminated  on  this  account.  The  factor  of  safety  may 
be  increased  or  reduced  by  varying  the  period  of  test 
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for  chlorine  absorption  of  unchlorinated  water.  In 
general,  however,  the  simplest  form  of  chlorination  con- 
trol, and  the  one  which  should  give  complete  satisfac- 
tion, would  consist  in  maintaining  a  quantitative  resid- 
ual of  chlorine  at  a  definite  station  near  the  point  of 
application  of  the  chemical.  What  this  quantitative 
residual  should  be  is  dependent  upon  the  supply.  In 
the  case  of  the  supply  here  reported  upon,  0.2  p.p.m. 
appears  satisfactory'.  With  another  water,  more  or 
less  than  0.2  might  be  preferable  for  the  best  sanitary 
and  aesthetic  results.  But  in  each  case,  it  certainly 
appears  wise  to  recognize  the  fundamental  principle  of 
variability  of  chlorine  consumption  of  water  from  day 
to  day  and  hour  to  hour  before  attempting  to  meet  this 
variability  by  invariable  dosage.  In  the  primary  equa- 
tion of  chlorination,  the  factors  on  one  side  are  "chlorine 
demand"  and  "chlorine  supply"  and,  on  the  other,  bac- 
terial content  and  ta.ste  and  odor.  If  "chlorine  demand" 
varies,  and  it  always  does,  while  "chlorine  supply"  re- 
mains constant,  as  it  usually  does  in  the  average  treat- 
ment plant,  why  should  it  be  expected  that  increased 
bacterial  content  and  tastes  and  odors  would  not  come 
and  go? 

The  maintenance  of  the  equilibrium  of  the  factors 
in  the  equation  here  described  gives  rise  to  the  inter- 
esting query  to  the  writer  by  Dr.  William  Mansfield 
Clark  of  the  U.  S.  Public  Health  Service:  "Why  not  a 
chlorine  apparatus  which  will  feed  automatically  a 
do.sage  varying  with  the  absorption  of  the  water  being 
treated?" 
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suggestions  by  the  Robert  B.  Morse  chief  engineer, 
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Problem  of  Better  Harbor  Freight 
Handling  Methods 

Ship's  Gear  and  Cranes  Working  Simultaneously — 
Tractor-Trailers  for  Pier  Sheds  and  Ware- 
houses— Car-Lighter  Transfer 

WHILE  THE  LACK  of  freight-handling  machinery- 
at  the  port  of  New  York  is  by  no  means  as  pro- 
nounced as  is  generally  believed,  there  is  ample  oppor- 
tunity for  improvement  in  installations  and  methods, 
according  to  the  New  York,  New  Jersey  Port  and  Harbor 
Development  Commission  as  set  forth  in  the  chapter  on 
freight-handling  machinery  in  its  recent  report.  It  is 
recognized  that  a  large  percentage  of  cargo  transfer  at 
New  York  is  and  will  remain  to  and  from  lighters  on 
the  offshore  side  of  the  ship,  where  wharf  machinery 
is  of  no  avail.  Nevertheless  wharf  cranes  for  use 
simultaneously  with  ship's  gear  together  with  tractors 
and  trailers  to  move  the  goods  within  the  pier  shed,  the 
commission  believes  would  materially  reduce  the  turn- 
around of  the  average  ship,  provided  other  changes  in 
pier  operation  were  made  that  would  relieve  the  pier 
shed  of  warehouse  duty.  The  commission  compares  at 
some  length  tractor-trailer  operation  with  overhead 
monorail  operation  and  finds  in  favor  of  the  former  for 
both  transit  sheds  and  warehouses. 

More  general  improvement  in  methods  of  loading  and 
unloading  coastal  vessels  with  side  ports  is  suggested  by 
the  successful  application  at  a  few  points  of  gang- 
plank boosters  and  the  practice  of  carrying  the  freight 
on  the  vessel  in  loaded  trailers  handled  by  tractors  on 
the  piers.  For  loading  and  unloading  canal  and  other 
barges  better  waterfront  equipment,  such  as  cranes, 
grab  buckets  and  hoists,  is  needed,  particularly  for 
canal  barges  and  for  some  quarters  in  handling  special 
commodities  in  large  quantities.  In  the  case  of  ware- 
houses, resulting  economies  will  warrant  liberal  invest- 
ments in  large  elevators,  conveyors,  chutes,  tiering 
machines  and  outside  hoists,  in  addition  to  tractors. 

Ship's  Gear  Versus  Cranes 

In  view  of  the  respective  advantages  and  dis- 
advantages of  ship's  gear  and  wharf  cranes,  the  com- 
mission believes  both  should  be  available  to  promote  the 
mo.st  rapid  discharging  and  loading  of  the  average 
cargo  carrier. 

With  respect  to  ship's  gear,  it  is  standardized  equip- 
ment. Almost  every  ship  has  it,  to  enable  it  to  operate 
in  ports  not  equipped  with  cargo-handling  machinery. 
Its  use  is  understood  the  world  over,  and  no  very  high 
intelligence  is  required  to  operate  it.  It  can  operate  on 
either  the  pier  side  or  the  off  side  of  the  ship,  and 
working  in  conjunction  with  cargo  masts  it  can  function 
with  little  loss  of  time  while  the  ship  is  brea.sted  off 
for  coaling. 

On  the  other  hand,  the  average  ship  has  not  enough 
gear  to  work  all  hatches  to  capacity.  In  the  ordinary 
burtoning  operation  without  the  aid  of  cargo  masts  two 
booms  are  required  for  one  hook,  and  studies  made  by 
the  commision  of  typical  ships  showed  that  in  many 
instances  several  cranes  could  have  worked  to  advantage 
in  addition  to  all  of  the  ship's  tackle.  The  cranes  can 
work  from  the  pier  while  the  ship's  booms  work  the 
same  hatches  from  the  offshore  side,  or  the  cranes  and 
booms  can  work  in  team,  the  crane  handling  the  load 
between   pier  and   ship's  deck,   the  latter   between   the 
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deck  and  the  hold.  The  latter  combined  operation,  while 
only  one  of  the  possibilities  where  both  cranes  and 
ship's  gear  are  available,  has  been  used  to  some  extent 
at  certain  European  ports. 

Wharf  cranes  have  certain  other  advantages  over 
ship's  gear.  The  crane  is  ordinarily  designed  for  a 
larger  load  than  ship's  gear  can  handle,  and  usually 
two  cranes  can  be  worked  together  to  handle  loads  of 
double  the  capacity  of  the  single  draft.  The  traveling 
crane  is  not  restricted  to  a  certain  spot,  as  is  usually 
the  case  with  ship's  gear.  Wharf  cranes  can  be  used 
effectively  transferring  goods  between  pier  and  lighter 
when  no  ship  is  in  berth. 

Saving  in  Ship's  Turnaround 

"Simultaneous  working  of  ship's  gear  and  cranes," 
states  the  commission,  "would  effect  a  saving  in  the 
ship's  time,  but  without  improved  layout  and  provision 
of  ample  transit  floor  space  the  benefit  of  cranes  would 
not  fully  materialize.  With  such  provisions,  together 
with  adequate  regulation  to  insure  deliveries  of  goods 
to  and  removal  from  the  pier  at  the  proper  times,  it 
seems  conservative  to  say  that  the  present  average  time 
of  discharging  and  reloading  can  be  cut  in  two. 

"Twenty  days  is  about  the  average  time  required  [for 
average  freighters]  for  the  two  operations  of  discharg- 
ing and  loading.  Less  than  one-fifth  of  the  total  time 
the  ship  is  at  the  pier  is  actually  used  in  working  the 
hatches.  .  .  .  Evidently  there  are  reasons  for  the 
waste  of  ship's  time  in  the  harbor  other  than  the  lack 
of  machinery.  The  rehandling  of  freight  on  account 
of  lack  of  transit  floor  space  for  incoming  cargo,  insuffi- 
ciency of  space  to  assemble  outgoing  cargo,  and  the 
untimely  arrival  of  outgoing  cargo  stand  prominent 
among  these  reasons,  and  cause  relatively  greater  delay 
than  could  be  made  up  by  any  crane  installation." 

The  commission  gives  figures  of  $1,000  and  $4,000, 
between  which  lies  the  charter  value  per  day  of  the 
average  ship  of  4,000  net  vessel  tons.  An  average 
saving  in  turnaround  of  ten  days  might  therefore  be  the 
interest  on  either  $200,000  or  $800,000,  but  in  either 
case,  considering  the  number  of  dockings  in  a  year  at 
one  pier,  the  commission  thinks  high  first  cost  need  not 
bar  the  installation  of  machinery. 

It  is  pointed  out  that  cranes  can  be  installed  success- 
fully only  where  the  piers  are  strong  enough  to  carry 
them,  where  the  sheds  are  set  back  far  enough  to  permit 
unhampered  operation  and  where  the  piers  are  wide 
enough  for  prompt  movement  of  the  goods  to  and  from 
the  ship.  These  conditions  do  not  obtain  at  most  of 
New  York's  existing  piers.  The  commission  recom 
mends  the  building  of  new  piers  of  such  dimensions  and 
design  as  will  accommodate  cranes,  the  nature  of  the 
traffic  to  determine  whether  the  cranes  should  be  at 
once  installed. 

Transit-shed  layout  and  operation  may  largely  nullify 
the  benefits  of  cranes.  Narrowness  of  piers,  abuse  of 
storage  privileges  in  transit  sheds  and  insufficient  use 
of  handling  machinery — tractor-trailers  or  monorail 
systems — within  the  shed  may  be  contributing  causes. 

The  commission  holds  that  a  basic  necessity  if 
machinery  is  to  be  eff'ective  is  the  provision  of  adequate 
and  accessible  warehouse  space  and  the  restoration  of 
the  pier  or  transit  shed  to  what  its  name  implies — a 
covered  space  for  goods  moving  to  and  from  the  ship. 

Assuming,  then,  that  the  transit  shed  is  to.be  put 
to  its  proper  use,  the  commission  points  to  two  systems 


as  best  meeting  the  controlling  requirements — the 
tractor-trailer  system  and  the  overhead  monorail  crane 
or  adjustable  loop  .system.  It  is  believed  that  electric 
tractors  and  trailers,  supplemented  by  hand  trucks  for 
short  distances  and  limited  space,  and  by  electric  load 
carrying  trucks  in  exceptional  cases,  aff'ord  the  best 
means  available,  based  upon  the  monorail  and  the  trac- 
tor-trailer systems  as  at  present  available  for  pier  use. 

In  speed  and  cost  of  operation  the  commission  finds 
little  choice  in  the  two  systems.  In  flexibility  and  in 
adaptability  to  commercial  practice,  however,  the 
advantage  is  thought  to  be  decidedly  with  the  tractor- 
trailer  operation. 

Tractors  and  trailers  can  go  anywhere.  Monorail 
systems  are  restricted  to  one-way  operation,  and  are 
further  restricted  by  columns  and  other  interior  obstruc- 
tions that  make  it  difficult  to  reach  all  parts  of  the 
building.  Adjustable  loops  only  partly  overcome  the 
difficulty.  If  there  is  only  one  loop,  only  one  or  two 
hatches  can  be  worked  successfully;  if  there  are  more 
than  one,  each  restricts  the  scope  of  the  others. 

The  ordinary  cargo  consists  of  every  manner  of  com- 
modity, in  every  manner  of  size,  shape  and  strength  of 
package.  It  can  best  be  classified  on  a  wide  pier,  where 
it  can  be  spread  out.  Tractor-trailers  work  best  on  such 
a  wide  area.  Because  of  the  high  cost  of  traveling 
monorail  bridges,  however,  sheds  where  they  are  used 
must  be  kept  narrow  and  the  goods  must  be  tiered  high 
to  get  the  capacity.  This  is  often  unsafe,  and  the  rela- 
tive inaccessibility  of  the  goods  in  the  high  piles  adds 
to  the  difficulty  of  sorting  them. 

Serving  Coastal  and  River  Vessels 

Even  though  coastal  and  river  vessels  individually 
represent  a  smaller  investment  than  trans-oceanic 
steamers,  their  operation  on  fixed  schedules  requires 
prompt  unloading  and  loading.  In  maintaining  sched- 
ules with  side-port  loading  of  vessels,  with  single  or 
multiple  decks,  there  is  little  opportunity  for  other  ma- 
chinery than  power  trucks  and  trailers  supplemented  by 
a  large  amount  of  hand  labor.  Improvements  are  gang- 
plank boosters,  use  of  tractor-trailei-s  and  the  carrying 
of  loaded  trailers  on  the  boat  between  ports.  The  ad- 
justable ramp  or  gangway  equipped  with  an  inclined 
conveyor  is  simply  an  endless  motor-driven  chain  carry- 
ing at  frequent  intervals  lugs  that  engage  the  axles  of 
the  hand  trucks  and  "boost"  them  up  the  incline.  The 
tractor-trailer  system  has  been  developed  to  a  consider- 
able extent  on  piers  serving  broad,  low-sided,  shallow- 
draft  vessels  for  sheltered  waters,  with  extension  of 
the  system  by  receiving  all  outbound  freight  to  the 
steamer  by  trucks,  in  connection  with  tractor-trailer  dis- 
tribution on  the  pier. 

An  advance  use  of  the  tractor-trailer  system  for  pier 
work  in  loading  vessels  of  the  side-port  class,  but  not 
applicable  to  all  cases,  is  that  the  trailers  are  left  on 
board  the  vessel  and  taken  off  at  destination,  handled  by 
tractors  at  each  port.  Since  most  freight  cannot  be 
tiered  successfully  on  top  of  a  succession  of  loaded 
trailers,  there  is  a  considerable  amount  of  unused  vol- 
ume space,  suggesting  the  possibility  of  inserting  decks 
between  those  existing. 

Harbor  and  canal  craft  barges  in  general  include 
such  a  variety  of  boats  in  various  services  that  it  is 
difficult  to  outline  specific  needs  for  betterment  of  prac- 
tice. In  the  case  of  lighters  it  has  been  seen  that  wharf 
cranes  will  facilitate  their  operation.     While  the  pres- 
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ent  volume  of  lighterage  transfer  at  the  port  of  New 
York  has  been  criticised,  it  should  be  realized  that  the 
capacity  of  the  port  to  use  them  is  an  element  of 
strength  and  not  of  weakness,  since  wide  ranges  of 
type  and  capacity  seem  to  conform  to  the  demands  of 
service  and  the  high  capacity  derrick  boat  has  proven 
an  excellent  medium  for  transferring  heavy  parts  to 
and  from  piers,  ships  or  cars. 

A  special  field  for  the  canal  is  the  transportation  of 
low-grade  bulk  freight  naturally  carried  in  hold  barges 
or  boxes.  Loading  and  unloading  can  best  be  accomp- 
lished by  shore  equipment  and  there  is  a  crying  need 
for  such  equipment  and  for  cranes  to  handle  package 
freight,  as  well  as  for  the  wharves  themselves  to  handle 
the  canal  traffic.  Hold  barges  used  for  carrying  coal, 
grain,  sand,  gravel  and  other  bulk  freight  operate  not 
only  from  the  canal  but  also  between  various  points 
within  the  harbor.  The  whole  question  of  better  ma- 
chinery for  serving  them  is  tied  to  the  larger  question 
of  a  more  rational  selection  of  terminal  sites  for  hand- 
ling the  various  commodities. 

Railroad  Transfer 

There  is  some  but  not  much  direct  transfer  between 
car  and  ship  at  the  piers  of  the  port  of  New  York.  Mis- 
cellaneous package  freight  is  handled  mainly  at  the  cov- 
ered lighterage  piers,  unloading  cars  to  hand  trucks 
which  run  aboard  lighters.  The  problem  peculiar  to  the 
port  of  New  York  is  the  transfer  of  heavy  pieces  for 
export  and  import  to  and  from  cars,  performed  mainly 
by  cranes  at  open  piers,  but  very  little  to  and  from 
ships. 

The  two  general  classes  of  equipment  in  use  for  this 
service  are  the  locomotive  crane  and  the  overhead  crane. 
The  lower  cost  of  the  locomotive  crane  is  one  of  its 
strong  points,  together  with  its  flexibility  by  use  on 
any  existing  track  without  pier  modifications.  Over- 
head cranes  now  in  use  —both  straight  line  and  revolv- 
ing— range  between  10-  and  30-ton  capacity,  some  with 
5-ton  auxiliary  hoists.  It  is  believed  that  the  revolving 
type  is  preferable  at  uncovered  lighterage  piers  because 
it  can  reach  additional  trackage  and  so  reduce  shifting. 
Either  type  is  more  eflficient  than  the  locomotive  crane 
for  frequent  and  intensive  service  on  an  open  pier. 

Since  the  heavier  types  of  crane  on  open  railroad  piers 
at  the  port  of  New  York  are  used  almost  exclusively 
for  transfer  of  freight  between  cars  and  lighters,  mostly 
at  shallow  water,  they  are  in  no  way  comparable  to 
those  at  some  foreign  ports  or  to  those  here  recom- 
mended for  general  cargo  at  steamship  piers,  and  finally 
because  such  cranes  are  of  altogether  too  high  capacity 
for  general  cargo  transfer.  The  advantage  is  not  wholly 
with  the  pier  crane  in  heavy  transfer  between  ship  and 
car  direct.  While  no  material  difference  in  operating 
cost  can  be  observed  between  the  pier  crane  and  the 
floating  crane,  the  advantages  in  flexibility  of  operation 
rest  with  the  latter. 

Observations  made  of  comparative  performance  of 
pier  cranes  and  floating  cranes  for  the  handling  of 
heavy  drafts  from  open  railroad  piers  indicate  little 
difference  in  labor  cost,  the  floating  crane  having  a 
alight  advantage.  In  the  matter  of  dispatch,  however, 
the  floating  crane  made  decidedly  the  best  showing.  In 
one  comparison  a  floating  crane  taking  a  small  number 
of  drafts  of  about  six  tons  each  averaged  4.5  tons  per 
hour,  while  a  20-ton  pier  crane  taking  an  average  draft 
"f  5^  tons  averaged  only  18  tons  per  hour,  and  a  10-ton 


pier  crane  taking  an  average  draft  of  2,200  lb.  averaged 
only  13  tons  per  hour.  Cost  figures  are  not  illuminat- 
ing since  floating-crane  operation  involves  lighterage 
operation  also.  The  conclusion  is  drawn  that  the  field 
of  the  open-pier  railroad  crane  is  between  that  of  the 
recommended  wharf  crane  for  general  cargo  and  the 
high-capacity  floating  crane. 

Warehouse  Machinery 

In  the  well-ordered  multiple-story  warehouse  there  are 
some  five  requisites  to  the  business  of  storing  and  han- 
dling goods:  (1)  Means  of  handling  goods  in  and  out 
and  to  and  from  other  transportation  units;  (2)  means 
of  conveying  goods  about  the  floors;  (3)  means  of  get- 
ting them  from  one  floor  to  another;  (4)  means  of 
tiering  and  removal  to  conserve  space,  and  (5)  facili- 
ties for  weighing. 

While  virtually  all  warehouses  are  accessible  to  street 
trucks,  many  lack  railroad  service  and  only  a  compara- 
tively few  are  on  the  water  front  accessible  to  lighters. 

In  movement  about  floors  some  of  the  disadvantages 
of  the  adjustable  loop  monorail  system  for  wharf-shed 
purposes  are  not  so  evident,  but  the  need  for  utilizing 
full  cubical  capacity  is  more  pronounced  than  in  the 
wharf  shed.  Hence  the  monorail  system  wastes  much 
more  space  overhead  than  the  tractor-trailer  system 
wastes  in  wider  aisles,  except  possibly  in  the  case  of 
commodities  that  can  be  tiered  high.  Generally  the 
warehouse  should  be  contiguous  to  the  wharf  shed  or 
nearly  enough  so  that  tractors  and  trailers  can  operate 
between.  Where  this  access  is  not  available,  conveyors 
or  moving  platforms  may  be  especially  desirable  in  con- 
nection with  multiple-story  wharf  sheds. 

Tiering  machines  and  their  complement,  de-tiering 
machines,  are  needed  for  full  use  of  warehouse  capacity 
with  high  ceilings.  A  good  machine  for  warehouses  of 
this  type  is  the  portable  inclined  conveyor,  taking  the 
package  at  the  floor  or  track  level  and  delivering  it  to 
any  desired  height. 


Transcontinental  Radio  Signals  in  Moving 
Automobiles 

Signals  sent  out  by  Atlantic  Coast  radio  stations  were 
received  recently  by  apparatus  carried  in  an  automobile 
moving  along  the  streets  of  San  Francisco.  The  anten- 
nae consisted  of  a  stranded  copper  wire  aerial  hung 
about  10  ft.  above  the  ground  by  means  of  bamboo 
poles  at  the  front  and  rear  of  the  automobile.  Nothing 
but  the  frame  of  the  machine  was  used  for  a  "ground." 
The  signals  were  clearly  audible  without  the  use  of 
amplification,  only  one  bulb  being  used.  Except  for  a 
six-volt  storage  battery  the  receiving  set  was  entirely 
contained  within  a  small  cabinet  of  about  the  same  size 
as  an  ordinary  suit  case.  The  set  was  not  specially 
made  up  for  this  purpose,  but  is  a  standard  product 
turned  out  by  a  San  Francisco  radio  manufacturer. 

The  first  tests  were  made  on  top  of  Twin  Peaks,  an 
eminence  in  a  part  of  the  City  where  power  lines  and 
street  cars  would  not  interfere  with  the  signals.  The 
test  was  80  successful  there  that  the  automobile  was 
driven  down  into  the  City  and  the  signals  continued  to 
be  clearly  audible  even  when  the  automobile  was  driven 
close  to  electric  cars  in  operation.  Some  of  the  distant 
stations  heard  were  Marion,  Mass.;  Annapolis,  Md.; 
New  Brunswick,  N.  .1.,  and  Pearl  Harbor,  Hawaii. 
E.  A.  Portal  and  Colin  B.  Kennedy  conducted  the  demon- 
stration. 
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Concrete  Road  Building  Delays 
in  Illinois  Analyzed 

By  a.  W.  Consoer, 

General  Manager,  Consoer  Engineering  Co.,  Chicago 

ROAD  and  paving  contractors  .seldom  realize  how  few 
.  days  they  are  actually  engaged  in  the  essential 
woi-k  of  their  contracts  and  how  much  avoidable  delay 
and    increased    cost    there    is    in    their    construction 


instances  can  be  correctly  classed  as  avoidable.  The 
cost  of  a  high  priced  organization  is  a  serious  matter 
when  no  dirt  is  being  moved,  or  when  no  concrete  is 
being  laid. 

The  principal  delays  in  most  of  the  nine  contracts  are 
classified  under  the  heading  "Administration."  Under 
this  general  heading  are  included  all  delays  in  starting 
or  suspending  any  part  of  the  work  for  reasons  not 
otherwise  covered. 


TABLE— TABULATION  .  AND    ANALYSIS    OF    CONSTRUCTION  DELAYS  ON  NINE  ILLINOIS  HIGHWAY  CONTRACTS 
Delays  (Days) . 


a  c. 


Description  -^ 

of  Job  Operations           -^ 

(All  Pavement)  .§ 

18  ft.  wide  <; 

No.  I  Excavation 92 

2-bag  mixer  Hauling  material 

10,240-ft.  long    Paving 54 

Contract  Let  Shoulders  and 

May  5,  1919         ditches 130 

No.  2  Exc^ation 38 

2  &  3-bag  mixers 

28. 106-ft.  Ion?  Hauling  material      27 

Cont.  Let 
May  21,  1919     Paving 27 

Completed  Shoulders  and 

Nov. 22,  1919         ditches 113 

No.  3  Excavation 27 

2-bag  ^Iixe^ 

1 6, 1 23-f  t.  long  Hauling  material      22 

1   Cont.  Let       Paving 22 

Apr.  1,  1919  Shoulders  and 

ditches 93 

No.  4  Excavation 40 

I-bag     Mixer 

13,755-ft  long  Hauling  material      36 

Cont.  Let 
.lune  1,  1919      Paving 41 

Ccjnipleted  .Shoulders  and 

Nov.  20,  1919         ditches 142 


.=   73 

■a 
=  X 


No.  5 

Excavation 

67 

3-bag  Mixer 

16.323-lt.  long 

Hauling  material 

98 

Cor.t.  Let 

fcpt.  16,  1918 

Paving 

70 

Completed 

Shoulders  and 

.July  15,  1919  • 

ditches 

152 

No.  6 

Excavation 

22 

2  l-lwg  mixers 

11,372-ft  long 

Hauling  material 

IM 

Coi  t.  Let 

Hept.23,  1918 

Paving, .  . 

29 

Completed 

.Shoulders  and 

May  30,  1919 

ditches 

54 

No.  7 

Excavation 

12 

2-bag  Mixer 

2,687-ft.  long 

Hauling  material 

12 

Cont.  Let 

May   5.    1919 

Paving 

27 

Complete 

Shoulders  and 

June  25,  1919 

ditches 

53 

No.  8 

Excavation 

29 

4-bag  Mixer 

31.784-ft.long 

Hauling  material 

19 

Cont    Let 

3« 

Mav    5,    1919 

Shoulders  and 

ditches 

132 

106 

49 

155 
155 
155 

10,000 
'5,388 

9 
15 

23 

ii 

7 

2  275 

37 

1?!J 

34 

lo3 

130 

25 

155 

4,<100 

8 

20 

3 

60 

114 

174 

28.106 

15 

64 

11      . 

67 

107 

174 

1? 

77 

97 

174 

28  106 

27 

11 

6  412 

287 

142 

32 

174 

18.000 

IS 

38 

7     .. 

49 

52 

101 

16.123 

12 

26 

13     .. 

■iP 

66 
53 

125 
125 

16,123 

8 
37 

72 

8 

4  420 

304 

117 

11? 

43 

94 

137 

13,755 

4 

37 

25     ,. 

10 

46 

92 

138 

l3,/55 

14 

11 

7  2»4 

47 

liU 

143 

41 

184 

13.755 

10 

34 

7     .. 

204 

57 

2ul 

16,323 

12 

24 

5     .. 

204 

57 

2bl 

213 

57 

270 

16.323 

34 

8 

2  448 

106 

2S) 

269 

275 

73  0  3 
73  0  3 
73  2  7 


128  66  194  11.3/2   8  22   8 


14/   40  187  11.372  25   11   3  458  24  282 


31 


No.  9  E.xcavation 48       9 

4-h:iB  Mixer      Hauling  material      30       8i 

49,263-ft.  long    Paving 30       5; 

Cont.  Let        Shoulders  and 

May   5,    1919         ditches 134       9 

NOTE — Work  performed  is  expressed  i 


.  .  158 

17  29 

31  43 

14  43 

5  58 

97  178 

105  178 

73  178 


2.687 
2.687 


15     13       4  252   149   192 


30.000      14     22      12 


1      60    109    169 

3 43     95     55   150 

3  43     92     58   150 


23.054 

1.200 

44.056 


30      II       4  470     47  3i7 

8      15        1      

12     34      22      .         ., 


21.482     23     16       6  751     81   370 


al  feet  of  road.      Delays  are  expressed  in  days. 


cperations.  The  accompanying  table  shows  the  amount 
f  f  tine  lost  through  delays  on  nine  typical  concrete  road 
contracts  in  Cook  Co.,  111.  Much  of  this  delay  was,  of 
course,  due  to  causes  over  which  the  contractor  had  no 
control  and  some  is  entirely  justifiable,  but  the  differ- 
nnces  in  the  records  of  the  various  contractors  in  the 
s;,me  county  show  that  much  of  the  delay  in  these  nine 


Delays  of  administration  in  exdavation  work  include, 
for  example,  the  time  required  for  the  formalities  of 
signing  the'  Qon*ract,  procuring  bond  and  obtaining 
approval  of  the  sureties,  shipment  of  equipment  and 
organization  of  the  construction  forces  after  the  award 
of  contract.  Delays  of  administration  under  paving 
include  the  days  when  no  paving  was  done  after  suffi- 
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cient  grading  had  been  done  and  sufficient  material  had 
been  spotted  to  warrant  the  beginning  of  concreting. 

Most  of  these  contracts  were  awarded  in  May  or 
June,  1919,  and  there  should  have  been  no  unnecessary 
delay  in  starting  the  work,  as  cold  weather  causes  a 
cessation  of  concrete  paving  work  in  Cook  Co.  usually 
about  Nov.  1.  The  fact  that  so  much  delay  was  required 
for  organization  work  is  a  direct  appeal  for  awarding 
contracts  early  in  the  season,  in  order  that  organiza- 
tion can  be  done  in   the  winter  and  early  spring. 

Surprisingly  little  delay  was  caused  by  lack  of  mate- 
rials. On  1920  contracts  the  lack  of  materials  has  fi-e- 
quently  caused  considerable  delay,  and  has  converted 
many  conti'actors  to  the  practice  of  storing  reserves  of 
material  before  commencing  work,  in  spite  of  the  addi- 
tional cost  involved.  It  is  common  practice  on  .state 
and  county  road  contracts  in  Illinois  and  neighboring 
states  for  the  engineer  to  give  estimates  on  material 
stored  near  the  work,  but  in  municipal  paving  work 
this  method  for  encouraging  the  storing  of  cement  and 
aggregates  has  not  been  so  generally  adopted. 

A  striking  e.xample  of  avoidable  delay  is  given  under 
Contract  1,  where  31  days'  were  lost  in  the  actual 
paving  by  failure  to  have  the  subgrade  prepared  in  time 
to  permit  continuous  operation  of  the  mixer. 

On  Contract  9,  43  days  were  used  in  building  and 
equipping  an  unloading  plant  and  industrial  railroad, 
and  only  55  days  were  actually  utilized  for  laying  pave- 
ment. If  this  contract  had  been  awarded  on  March  1 
instead  of  May  5,  the  contractor  might  have  completed 
the  49,263  ft.  of  road  in  1919  at  a  good  profit  instead 
of  having  to  face  the  increased  cost  of  labor  when  he 
resumed  construction  in  the  spring  of  1920  on  the 
uncompleted  portion  of  his  contract. 

Many  highway  engineers  and  contractors  favor 
awarding  contracts  in  sections  about  5  mi.  long.  A 
study  of  the  table  indicates  that  such  a  contract  can  be 
completed  by  the  usual  contractor's  outfit  in  one  season 
in  Cook  County,  if  the  work  is  let  early  enough  to  allow 
construction  operations  to  begin  as  soon  as  weather 
conditions  permit.  In  Contract  2,  the  contractor  was 
able  to  complete  all  of  the  28,106  ft.  of  pavement,  but 
had  not  completed  the  earth  shoulders  and  ditches  when 
cold  weather  forced  him  to  suspend  operations. 

On  all  these  contracts  there  was  a  tendency  not  to 
have  more  than  one  or  two  major  operations  under  way 
at  one  time.  In  none  of  these  ca.ses  was  a  real  effort 
made  to  complete  the  eartli  shoulders  and  ditches  as 
rapidly  as  the  curing  of  the  finished  pavement  was  com- 
pleted. The  table  shows  also  how  long  the  average  con- 
tractor in  this  county  delays  starting  his  concreting 
operations  after  sufficient  grading  has  been  done  and 
sufficient  material  hauled  to  warrant  a  start.  A  certain 
length  of  time  is  always  required  to  assemble  and  organ- 
ize working  force  and  equipment. 

A  number  of  contractors  when  shown  these  figures 
were  startled  by  the  conditions  revealed.  While  they 
all  realized  that  much  time  is  lost  by  delays,  none  of 
them  had  known  what  a  small  part  of  the  total  working 
time  was  effectually  utilised  on  the  average  contract. 


Test  Concrete  Pressure  Pipe  With 
Encased  Steel  Diaphragm 

Inside  of  Reinforced-Concrete  Shell  Is  a  ,'u-in. 

Steel  Pipe  Which  Is  Welded  at  .loints 

Hetween  Cast  Sections 

TESTS  have  recently  oeen  made  at  Cleveland,  0.,  on 
a  36-in.  precast  reinforced-concrete  pipe  of  a  new 
type,  in  which  an  enca.sed  n  -in.  steel  cylinder  acts  as  a 
water  barrier  for  hi;rh  pre.-^sures.  The  pipes  are  cast  in 
.sections  4  ft.  long  with  the  encased  steel  cylinders  pro- 
jecting and  the  joint  is  made  by  electrically  spot  welding 
the  steel  and  pouring  concrete  in  the  joint.     On  both 


Paint  Value  Diagram  by  E.  0.  Johnson 

The  diagram  for  carr>'ing  out  cost  and  value  calcula- 
tions of  paint,  in  Rtif/ineering  Ncwx-Rrrurd  of  April  7, 
p.  601,  was  originated  by  E.  0.  Johnson,  East  Orange, 
N.  J.,  whose  name  should  have  appeared  as  author  of 
the  article  referred  to. 


BELL  END  OF  STEEL  SHELL  WITH   OUTSIDE   REIN- 
FORC^EMENT  IK    PL.\CE 

inside  and  outside  faces  of  the  encased  steel  are  welded 
perfoi-aled  strips  of  metal  which  serve  as  spacers  foi- 
wire-mesh  reinforcement,  No.  153  on  the  outside  ind 
Xo.  032  on  the  inside.    The  concrete  shell  is  4  in.  thick. 

The  bell  and  spigot  ends  of  each  section  were  built 
up  of  developed  sheets  of  n.-in.  steel  plate.  The  bell  end 
was  constructed  of  a  strip  of  the  material  so  patterned 
that  when  developed  it  formed  a  conical  shaped  cyliti- 
drical  ring  7;  in.  wide,  which  was  attached  to  the  end 
of  the  main  cylinder  by  means  of  a  continuous  outside 
welded  joint.  A  somewhat  similar  ring  was  developed 
for  the  spigot  end  of  the  pipe.  Into  the  small  end  of 
this  ring,  however,  was  rolled  a  crimp  expansion  joint, 
which  in  section  had  the  form  of  a  half  circle  of  i  in. 
diameter.  This  ring  was  welded  to  the  opposite  end 
of  the  main  cylinder. 

The  pipe  sections  were  cast  on  end.  Steel  forms, 
which  were  set  up  on  an  accurately  machined  cast-iron 
ring,  were  used.  This  ring  also  served  as  a  template 
on  which  the  bell  section  of  the  steel  diaphragm  was 
centered  The  spigot,  or  upper  end,  of  the  diaphragm 
was  held  accurately  centered  by  means  of  removable 
steel  lugs. 

Concrete  was  mixed  one  part  of  portland  cement,  two 
parts  Pelee  Island  sand  and  four  part.s  roofing  gravel 
by  volume.  It  was  poured  rather  wet  and  wa.s  spaded 
with  a  flexible  ramming  rod.  After  the  pipes  were  cast 
they  were  steamed,  when  the  temperature  was  around 
freezing,  and  stripped  after  from  2  to  9  days. 
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Four  pieces  of  the 
pipe  were  erected  on 
timber  skids  for  an 
internal  pressure 
te.st.  The  steel  dia- 
phragm of  the  sever- 
al sections  were  con- 
nected by  means  of 
a  continuous  electric 
weld  made  from  the 
inside,  and  steel 
bulkheads  were  weld- 
ed to  the  diaphragm 
protruding  from  the 
ends  of  the  test  sec- 
tions. The  pipe  was 
designed  for  an  in- 
ternal pressure  of 
115  lb.  per  square 
inch,  using  12,0001b. 
stress  in  the  steel. 
Water  pressure  was 
applied  by  means  of 
a   boiler   test   pump 

and  the  pressure  was  raised  to  230  lb.  per  square  inch, 
at  which  point  horizontal  cracks  were  noticed  in  the  con- 
crete of  the  two  end  sections.  At  240  lb.  per  square 
inch  pressure  horizontal  cracks  were  noted  in  the  con- 
crete of  the  remaining  two  sections. 

The  cracks  were  apparently  caused  by  the  fact  that 
the  steel  diaphragm  was  being  stressed  to  a  point  beyond 
a  safe  working  load.  The  stress  in  the  i''«-in.  steel  shell, 
at  230  lb.  per  square  inch  pressure  would  result  in  a 
total  stress  of  24,572  lb.  per  square  inch. 

Failure  occurred  in  one  of  the  end  pipes  when  the 


thickness  of  the  sheet,  or  i  in.  in  this  case,  was  used. 
Undoubtedly,  the  type  of  lap  weld  joint  used  in  the 
longitudinal  seam  intensified  the  strain  on  the  weld. 
However,  a  satisfactory  butt  weld  or  a  double  welded 
lap  joint  will  undoubtedly  develop  the  full  strength  of 
the  shell.  The  results  of  the  tests  indicate  that  in  the 
design  of  the  pipe  the  wire  mesh  reinforcing  might  well 
be  assigned  a  portion  of  the  stress.  In  fact,  it  might  be 
given  the  greater  part  of  the  stress,  in  which  case  it 
would  seem  advisable  to  increase  the  thickness  of  the 
concrete  on  the  outside  in  order  that  the  wire  mesh  may 
lie  spaced  a  great  distance  from  the  steel  cylinder.  In 
such  a  design  the  steel  cylinder  could  be  made  as  light 
IS  practicable  to  handle,  thus  serving  almost  entirely  as 
a  continuous  imperforated  diaphragm.  We  understand 
that  the  thick  sheet  was  used  in  the  test  only  in  order 
that  the  welded  joints  might  be  more  effectually  tested." 
The  test  was  conducted  by  the  United  Concrete  Pipe 
Co.  of  New  York  City,  which  manufactures  the  pipe, 
and  was  reported  on  by  Morris  Knowles,  Inc.,  Engineers, 
Cleveland,  Ohio. 


.SPIGOT   END  OF  ONE    PRE  CAST 
SECTION 


FOfR    SECTION;- 
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internal  water  pressure  was  increased  to  255  lb.  per 
square  inch,  or  27,243  lb.  per  square  inch  stress  on  the 
steel  diaphragm.  The  rupture  was  caused  by  the  fail- 
ure of  a  large  portion  of  the  longitudinal  lap  weld  which 
extended  through  the  length  of  the  main  cylinder  of 
the  4-ft.  section.  In  breaking,  the  concrete  on  both  the 
inside  and  outside  was  shattered.  It  is  of  interest  to 
note  that  the  concrete  was  but  twenty-three  days  old 
when  the  test  was  made. 

In  regard  to  the  test  the  engineer's  report  reads : 
"The  concrete  pipe  used  in  this  test  was  designed  and 
constructed  to  withstand  an  internal  working  pressure 
of  115  lb.  per  square  inch.  Observations  made  at  the 
time,  of  the  test  showed  that  a  longitudinal  crack  de- 
veloped in  the  two  end  pipes  at  230  lb.  per  square  inch 
pressure.  Subsequent  investigation  proved  that  the 
cracks  occurred  over  the  lap  welded  horizontal  joint  The 
lap  used  in  standard  welding  practice  of  four  times  the 


Construction  Costs  of  1920  and  1921 

IN  THE  submission  of  estimates  for  the  construction 
of  a  three-story  apartment  house  in  Illinois,  the  bids 
submitted  on  Jan.  10,  1921,  showed  a  decrease  of  approx- 
imately 15  per  cent  in  cost  over  the  bids  submitted  on 
the  same  type  of  building  on  May  20,  1920.  The  apart- 
ment building  contained  a  basement,  and  eighteen 
apartments,  each  apartment  consisting  of  six  rooms  and 
three  baths.  The  size  of  the  living  rooms  were  18  x  25 
ft.,  dining  rooms  16  x  20  ft.  and  bedrooms  14  x  17  ft. 
There  was  nothing  unusual  in  the  construction  and 
equipment  of  the  building,  and  medium  high-grade 
standard  material  was  speci- 
fied. The  low  bids  received 
on  Jan.  10  were  not  from  the 
same  contractors  who  submit- 
ted low  bids  in  1920,  although 
all  estimates  were  presented 
by  reliable  firms.  The  figures 
herewith  presented  were  in- 
cluded in  an  article  by  S.  E. 
Davidson,  president  of  the 
Illinois  Society  of  Architects 
in  a  recent  issue  of  the  Amer- 
ican Architect.  In  the  same 
article  Mr.  Davidson  presents 
figures  upon  a  small  manufacturing  plant  located  in 
Chicago,  showing  the  comparative  costs  of  its  construc- 
tion on  July  19,  1920,  and  Jan.  19,  1921.  This  compari- 
son indicates  that  1921  prices  are  9  per  cent  under  those 
of  July,  1920. 

In  the  figures  upon  the  construction  of  the  apartment 
house,  the  following  itemized  cost  is  given: 


Masonry 

Carpentry 

Conrretf 

Pluml>inp 

UcatniK 

Electric 

Plastcniig 

Steel 

Sheet  metal 

Painting 

Glas. 

TUe 


Cost  as 

Cost  as 

Per  Cent 

of  Mav  20. 

of  Jan    10, 

of  Increase 

1920 

1921 

or  Decrease 

$44'.  300 

$40,220 

—  9  4 

74.000 

55.700 

—24  7 

5.200 

4.650 

—  10.5 

5.578 

6.200 

+  11.1 

28.100 

25.870 

—  7  9 

11.250     ' 

10,600 

—  0.6 

4.525 

4,300 

—  0.5 

22,200 

17.400 

—21.6 

4.629 

4.209 

—  9  1 

2.890 

2.960 

+  0  2 

14.920 

12.300 

—  17  6 

2.113 

2,200 

+  4  1 

5.843 

5.700 

—  2  4 

April  14,  1921 


The  small  manufacturing  plant  was  composed  of  a 
number  of  one,  two  and  three-story  standard  mill, 
sprinklered  buildings,  including  a  separate  power  house. 
The  plant  was  designed  to  secure  the  most  economic 
construction  costs.  The  figures  here  quoted  are  from 
the  same  contractor  in  each  case: 
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ClasaiBi-ation 
Masonry     1 

Conrreto      ,■ 

Carpontn.-  J 

Radial  brick  chimney . . 

Water  tube  boilers 

Furnaces 

Structural  steel 
Miscellaneous  iron 

Steel  sash 

Fire  escapes 
Fire  doors,  et.- 
Hollow  n.etal  <l.>„r- 
Sheet  metal  work 
Glazing 

Plastering 

Cut  stone 

Elevators 

Roofing 

Tile  flooring 

Painting 

Heating 

Pipe  covering 

Electric  wiring 

Sprinkler  equipment. . . . 

Gravity  tanks 

Plumbing  and  drainage. 
Fire  pump 


Total. 


Co.St.T  ^ 

of  Julv   I 
1920 


5.930 
M.590 
3,400 
32,330 
21.814 
2.872 
6,525 
1.857 
5,076 
19,920 

7,715 
1.360 
},200 
16,570 
102 
13,763 
70,000 
5.06'' 
24.33r) 
34,956 
7.075 
20,290 
3.12'; 

605.348 


Cost  as 

of  Jan.  19, 

1921 


5,870 
14.224 
3,400 
25.740 
24,569 
2.738 
6.310 
1,857 
4,560 
21,980 

7.715 
1,250 
4.500 
16.400 
92 
12,662 
61.000 
4.556 
21.006 
32.115 
6,297 
19,276 
3.425 

551,282 


Percentage 
or  DecJ'eaae 


—20  4 

+  \i   6 


—  8   I 

—  U  5 

—  I 

—  9  8 
--8  0 

—  12  8 
10  0 

—  13  6 

—  8   I 

—  10  9 

—  4  9 
+    96 


Formula  for  Determining  Settling  Periods 
in  Basins  or  Tanks 

By  Thorndike  Saville 

Associate  Profe-s.sor  Hydraulic  and   Sanitary  Engineering. 
University   of   North   Carolina,   Chapel    Hill. 

THE  design  of  horizontal-flow  settling  basins  for  the 
treatment  of  water  or  sewr.;:e  is  usually  based  upon 
the  time  of  settlement,  which  in  turn  is  governed  by 
velocity  of  flow.  The  cross-sectional  area  of  the  basin 
or  chamber  is  a  function  of  the.se  two  elements. 

The  writer,  as  a  post  graduate  student  in  two  of  the 
better  known  technical  schools  in  the  East,  well  remem- 
bers arduously  computing  the  settling  period  for  va- 
rious cross-sectional  areas  and  lengths  of  horizontal-flow 
settling  basins.    It  is  on  this  account  only,  and  because 
of  absence  of  any  similar  computations  in  textbooks  on 
water  or  sewage  treatment  that  he  ventures  to  outline 
the  following  brief  formula  for  readily  calculating  set- 
tling periods.    A  similar  formula  has  no  doubt  been  de- 
veloped by  many  practicing  engineers,  but  the  one  pre- 
."^ented  below  may  be  of  some  use  to  younger  engineers 
on  account  of  the  absence  of  similar  formulas  in  texts. 
The  method  is  of  especial  use  where  it  is  desired  to  cal- 
culate directly  the  settling  periods  for  various  dimen- 
sions of  tank  without  finding  the  velocity  of  flow.     Let 
C  =  Contribution  of  sewage  in  gallons  per  capita  per  day 
P=  Population  tributary 
Q  =  CP  =  total  flow  in  gallons  per  day 
9=  rate  of  flow  in  cubic  feet  per  second 
V  =  Velocity  of  flow  through  tank   in   feet  per  second 
-4  r=  Cross-sectional  area  of  tank 
L  =:  Length  of  tank 
N  ^^  Number  of  hours  during  which  flow  is  assumed  to 

occur 
S=  Settling  period  in  hours 
Then  V  =  q  a 

1  =  CP/(N  X  3,600  X  7.5)  =  Q^(N  Y  3.600  y  7.51 
Vr^A/(AN  X  3,600  X  7.5)  —  Q   (27,000  AS) 
S=L/(V  X  3.600)  =  L'(Q  X  3,600)    (AN  X  '5.600 
X  7.5)  ^  (7.5  LAN)   Q 


For  example:  A  sewage  district  of  1,000  population 
contributes  80  gal.  per  capita  per  day  to  a  settling  tank 
15  ft.  X  10  ft.  in  cross  section  and  25  ft.  long.  If  the 
entire  flow  is  assumed  to  occur  in  18  hours,  what  is  the 
rate  of  flow  and  settling  period  in  the  tank? 
V^Q/  (27,000  AN)  =  ( 1,000  X  80)  i  27,000  X  150  X 
18;  =.  80.000/  (72,900,000)  =  0.0011  ft.  per  second. 
Thence : 
S  =  L'(V  X   3,600)    =  25/(0.0011    X   3,600)    =  6,3 

hours  or  directly, 
6'=^    (7.5  LAN)   Q=  (7.5  X  25  X  150  X  18)/(1,000 
X  80)  =  (506,250)7(80,000)  =  6.3  hours. 


Ditch  Design  for  Prevention  of 
Silt  Deposit 

Mean  Velocity  of  Stream  Must  Increase  with  Depth 

To  Maintain  Silt — Carrying  Capacity — 

Formula  for  Velocity 

IN  THE  FLOW  and  sedimentation  of  drainage  ditches 
there  is  a  close  relation  between  velocity,  depth  and 
width,  particularly  at  junctions  and  sharp  breaks  in 
grade.  If  the  velocity  can  be  controlled  at  these  critical 
points  it  is  possible  to  eliminate  much  sedimentation 
and  thereby  to  reduce  maintenance  costs.  These  state- 
ments summarize  a  paper  on  "Ditch  Design  and  Pre- 
vention of  Silt  Deposit,"  presented  at  the  aJinual  meeting 
of  the  Iowa  Engineering  Society  by  Q.  Of  Ayres,  Iowa 
State  College.     An  abstract   follows: 

The  silt-supportinj;  power  or  silt-carrying:  capacity  of  a 
stream  is  derived  from  the  upward  component  of  the  velocity 
of  eddies.  As  eddying  is  aggravated  by  hiph  velocities  and 
shallow  depths,  the  silt  carrying  capacity  is  likely  to  vary 
directly  with  some  function  of  the  velocity  and  inversely 
with  the  depth.  Width  is  a  factor  because  the  wider  the 
stream  the  greater  the  number  of  eddies. 

For  uniform  flow  in  a  stream  there  will  be  a  constant  value 
for  the  sum  of  its  potential  energy  and  kinetic  energy,  rep- 
resented by  depth  of  flow  and  velocity  head  respectively. 
If  the  depth  is  increased  the  velocity  head  is  decreased 
automatically;  and  if  the  depth  is  decreased  the  velocity 
head  is  increased,  provided  that  the  slope  remains  constant. 

As  silt  carrying  capacity  is  larjrely  a  function  of  velocity 
head,  the  problem  at  ditch  and  grade  junctions  is  to  keep  the 
kinetic  energy  above  a  certain  minimum  value  by  varyine: 
the  depth  of  flow,  which  implies  increasing  the  width  of 
ditch  to  care  for  a  given  discharge.  The  velocity  which  is 
high  enough  to  prevent  siltinp;  and  low  enough  to  avoid 
erosion,  and  which  varies  with  the  depth  but  is  independent 
of  width,  may  be  designated  the  "critical  velocity." 

In  order  to  avoid  silting,  the  velocity  must  not  be  kept 
constant  throughout,  but  must  be  increased  with  the  depth. 
This  fact  is  an  argument  against  the  common  practice 
of  .suildenly  increasing  the  depth  of  ditches  to  take 
care  of  deep  tile  outlets  without  providing  for  an  increase  in 
velocity,  as  under  ordinary  conditions  the  deeper  section  is 
almost  certain  to  collect  large  silt  deposits. 

A  formula  to  express  the  relation  between  critical 
velocity  and  depth  is  given  by  R.  G.  Kennedy  in  a  paper  on 
"The  Prevention  of  Silt  in  Irrigation  Canals"  (Proceedings, 
Inst.  C.  E.,  Vol.  CXIX).  Here  v  is  the  critical  velocity  in 
feet  per  second,  rf  is  the  corresponding  depth  in  feet,  and  e 
and  in  are  constant,s  to  be  determined  by  experiment.  From 
observations  in  India  on  canals  of  various  sizes  which  hav« 
reached  a  permanent  condition  of  silt  equilibrium  he 
deduced  values  of  0.84  for  c  and  0.64  for  m,  giving  the 
equation  as  shown: 

V       cd",  or  V    -  0.84  d  •  •< 

The  claim  that  this  formula  is  applicable  to  all  ditches, 
without  recard  to  size  or  to  the  character  of  silt,  is 
supported  by  E.  C.  Thrupp  in  a  paper  on  "Scouring  Power 
m  Relation  to  Velocity  and  Depth"  (PrneerdinpD,  Inst.  C.  E., 
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Vol.  CLXXI).  Good  judgment  calls  for  further  supportinR 
investigations,  but  the  formula  may  be  accepted  tentatively. 
He  gives  values  of  mean  or  critical  velocity  correspondin;>- 
to  different  depths,  as  shown  in  the  accompanying  table. 
Information  along  the  same  lines  may  be  found  in  a  paper 
on  "Prevention  of  Silting  and  Erosion  of  Watercourses,' 
by  S.  W.  Frescoln,  drainage  engineer,  U.  S.  Department  o*' 
Agriculture    .June.  191.5. 


^^ 

TABLE  OF  CRITICAL  VELOCITIES  FOR  DITCHES 

Velocity 

Velocity 

Wloi-ity 

Ft.  per  .Ser. 

Depth 

Ft.  per  See. 

Doptli          1 

p.T  Sec 

1  ft 

0  84 

5  ft. 

2  35 

8  ft. 

1    30 

6  ft. 

2  64 

9  ft. 

3  ft. 

1    70 

7  ft. 

2  92 

10  ft. 

3  66 

4  ft. 

2  04 

After  a  ditch  section  has  been  determined  in  the  ordinary 
way  it  may  be  tested  by  application  of  tiie  formula.  If  this 
shows  that  the  mean  velocity  is  less  tlian  tlie  critical  velocity, 
the  section  may  be  redesigned,  reducing  depth  of  flow  and 
increasing  width  so  as  to  increase  the  velocity  to  a  safe 
value.  Then  the  increment  in  cost  of  this  section  over  the 
ordinary  section  may  be  compared  with  the  cost  of  annual 
dredging  operations  necessary  to  maintain  the  latter  section. 


Motor  Bus  Operates  Successfully  on 
Short  Line  Railroad 

OPERATION  of  a  motor  bus  In  passenger  .service 
on  the  rails  of  the  Winchester  &  Western  R.R. 
from  Winchester,  Va.,  to  Wardensville,  W.  Va.,  has 
proved  highly  successful,  according  to  officials  of  the 


MOTOR    BUS   WITH   FINANCED   WHEELS   FOR   SHORT    LINE  PASSENGER  TRAFFIC 


sumption  is  1  gal.  per  10  miles.  The  car  takes  all 
grades  at  full  speed  with  only  partial  opening  of  the 
carburetor  throttle.  Since  the  track  is  new,  speed  is 
now  restricted  to  25  miles  per  hour,  with  the  inten- 
tion of  increasing  .speed  as  the  track  is  improved  from 
time  to  time  in  the  near  future. 

A  4-ton  trailer  is  to  be  added  to  the  equipment. 
The  front  end  of  the  trailer  will  seat  about  twelve 
people  and  the  remainder  of  it  will  be  used  for  mail, 
baggage  and  express.  As  soon  as  the  traffic  warrants, 
it  is  intended  to  make  two  round  trips  per  day,  cov- 
ering a  total  distance  of  168  miles,  including  76  pos- 
sible stops,  thus  affording  people  along  the  line  an 
opportunity  to  come  to  the  towns  in  the  evening. 

Bus  Adapted  to  Rail  Service 

The  photograph  of  the  bus,  on  the  rails  at  the  Win- 
chester station,  shows  the  sanding  equipment,  including 
sand  boxes  and  jets  for  rear  driving  wheels  operated 
by  the  motorman.  A  pilot  of  heavy  construction  has 
been  built  onto  the  front  of  the  car.  The  car  is 
heated  from  the  exhaust  by  a  special  register  that  can 
be  cut  in  and  out  by  the  motorman.  An  ordinary  auto- 
mobile register  was  first  tried,  but  later  rejected  since 
it   caused   objectionable   back   pressure. 

Previous  to  operation,  the  question  was  raised 
whether  excessive  nosing  motion  of  the  car  would  be 
experienced  if  operated  without  a  pony  truck.  Experi- 
ence has  shown  that  there  is  no  such  motion.  The  steel 
tires,  which  are  pressed  onto  the  truck  wheels,  are 
of  standard  cross  -  section 
for  locomotive  tires,  but 
V  in.  extra  wide  and  1  in. 
thick. 

In  the  opinion  of  the 
operators  of  the  Winchester 
&  Western  R.R.,  the  han- 
dling of  passengers  on  a 
short-line  country  railroad, 
under  steam  operation,  with 
mixed  trains,  is  a  liability 
rather  than  an  asset.  It 
is  believed  that  expansion 
of  the  service  now  being 
undertaken  will  demonstrate 
that  such  lines,  in  many 
cases,  can  be  operated  profit- 
ably by  motor. 

W.  B.  Cornwell  is  presi- 
dent of  the  railroad  com- 
pany and  personally  super- 
vised the  installation.  The 
2  A -ton  truck  was  furnished 
l)y  the  Service  Motor  Truck 
Co.,  Wabash,  Ind.  The  tires 
were  pressed  on  the  wheels 
by  the  Midvale  Steel  & 
Ordnance  Co. 


line.  The  distance  covered  is  42  miles,  at  a  speed  of 
25  miles  per  hour,  negotiating  grades  of  3  per  cent 
and  curves  of  14  deg.  The  bus  body  is  mounted  on 
a  21-ton  truck  chassis  and  has  a  capacity  of  34  pas- 
sengers. Flanged  iron  tires  are  used.  It  is  now- 
operated  84  miles  per  day  and  'his  schedule  will  be 
doubled   when    traffic    warrants. 

In    actual    service    the    total    cost    of    operation    per 
day,  covering  84  miles,   is   about   $11.     Gasoline  con- 


Activated-Sludge  Plant  for  Shanghai 

A  large-scale  experimental  activated-sludge  plant  for 
Shanghai,  China,  has  been  authorized  at  a  cost  of  about 
£32,000  on  the  recommendation  of  C.  H.  Godfrey,  engi- 
neer-commissioner of  public  works.  According  to  The 
Surveyor  of  London  this  project  "is  largely  in  the 
nature  of  an  experiment  on  a  larger  scale  than  the 
installation  in  operation  for  eighteen  months." 


April  14,  1921 
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Terms  of  Port  Compact  Between  New 
York  and  New  Jersey 

UNDER  the  terms  of  the  port  compact  bills  which 
have  become  law  in  New  York  and  New  Jersey, 
designated,  commissioners  are  authorized  to  sign  a 
treaty  or  compact  creating  the  "Port  of  New  York 
Authority"  and  pledging  the  two  states  to  "faithful 
co-operation"  in  the  future  development  of  the  Port  of 
New  York.  The  second  Port  Compact  Bill,  now  law  in 
New  Jersey  but  at  this  writing  not  yet  enacted  in  New 
York,  provides  the  means  of  appointment  of  the  six 
members  of  the  Port  Authority,  three  from  each  state. 
The  New  Jersey  bill  names  as  appointees  the  three  New 
Jersey  members  of  the  New  York,  New  Jersey  Port  and 
Harbor  Development  Commission  which  has  submitted 
a  "comprehensive  plan"  for  the  development  of  the  Port 
of  New  York,  at  the  same  time  recommending  that  a 
port  treaty  be  enacted.  The  second  bill  in  New  York 
State  delegates  the  power  of  approintment  of  the  three 
New  York  members  to  the  Governor,  with  confirmation 
by  the  Senate,  but  provides,  as  does  akso  the  Compact 
itself,  that  two  of  them  shall  be  resident  voters  of 
New  York  City. 

The  agreement  creates  the  "Port  of  New  York  Dis- 
trict" including  Jamaica  Bay  to  the  east.  White  Plains 
at  the  north,  Palerson,  Summit  and  New  Brunswick  on 
the  west,  and  Sandy  Hook  on  the  south  (see  comprehen- 
sive plan  of  bi-state  commission.  Engineering  Neivs- 
Record,  Feb.  10,  1921,  p.  271).  The  Port  Authority 
shall  have  power  to  purchase,  construct,  lease  or  operate 
any  terminal  or  transportation  facility  within  the  port 
district  and  such  additional  powers  as  may  later  be  con- 
ferred upon  it  by  the  two  legislatures  or  by  act  of 
Congress.  However,  under  powers  now  delegated  by  the 
agreement,  no  property  shall  be  taken  by  the  Port 
Authority  without  the  consent  of  the  state,  county,  or 
municipality  where  located,  nor  shall  the  powers  of  any 
municipality  to  develop  port  and  terminal  facilities  be 
impaired. 

All  the  foregoing  powers  may  not  be  exercised  by  the 
Port  Authority  until  the  legislatures  of  both  states  shall 
have  approved  a  "comprehensive  plan"  for  the  develop- 
ment of  the  port  and  either  state  may  withdraw  from 
the  compact  if  such  a  plan  is  not  adopted  by  both  states 
before  July  1,  1923.  The  second  bill  states  that  the  Port 
Authority  shall  report  to  the  two  legislatures  before 
Jan.  1,  1922,  the  results  of  studies,  investigations  and 
public  hearings,  which  it  is  charged  to  conduct  previous 
to  that  time,  and  shall  submit  a  "Comprehensive  Plan 
for  the  Development  of  the  Port  District"  based  upon 
Huch  results.  As  soon  as  practicable  the  legislatures  of 
the  two  states  shall  adopt  plans  for  the  development  of 
the  port,  according  to  the  compact. 

From  time  to  time  the  Port  Authority  will  make  plans 
for  development  and  submit  them  as  recommendations  to 
the  legislatures  of  the  two  states  or  to  Congress.  When 
adopted  by  the  legislatures  such  plans  shall  be  binding 
with  the  same  force  as  if  incorporated  in  the  treaty. 

The  Port  Authority  is  authorized  to  petition  any 
governmental  body  in  matters  of  transportation  develop- 
ment of  the  port  and  "it  may  intervene  in  any  proceed- 
ing affecting  the  commerce  of  the  port." 

Each  state  obligates  itself  only  to  an  expenditure  of 
$100,000  per  year  until  revenues  from  operations  con- 
ducted by.  the  Port  Authority  are  adc'iuate  to  meet  all 
expenditures.     The  Port  Authority  shall  not  pledge  the 


credit  of  either  state,  except  by  authority  of  its  legisla- 
ture. 

In  addition  to  outlining  the  terms  of  the  Port  Com- 
pact, the  first  bill  in  each  state  authorizes  the  commis- 
sioners signing  it  to  obtain  the  approval  of  Congress. 

The  second  bill,  providing  for  the  appointment  of 
members  of  the  Port  Authority  in  each  state,  appro- 
priates the  sum  of  $100,000  for  the  expenses  of  the 
Port  Authority.  In  New  Jersey  the  power  of  appoint- 
ment is  vested  with  the  Senate  of  the  Legislature.  In 
New  York  this  power  is  delegated  to  the  Governor.  The 
members  are  charged  with  the  duty  of  taking  up  and 
studying  the  joint  report  of  the  New  York,  New  Jersey 
Port  and  Harbor  Development  Commission  and  "more 
especially  the  recommendations  contained  therein,"  con- 
ducting investigations  and  public  hearings.  Terms  of 
office  of  the  three  New  York  members  of  the  Port 
Authority  expire  July  1,  1924,  1926  and  1928,  and  terms 
of  the  three  New  Jersey  members  expire  as  follows: 
J.  Spencer  Smith,  July  1,  1923;  De  Witt  Van  Buskirk, 
1924;  Frank  R.  Ford,  1925.  However,  each  member 
shall  hold  office  until  his  successor  has  been  appointed 
or  qualified. 


L'Enfant,  a  Tribute  to  City  Planner 

THE  Digges-L'Enfant-Morgan  papers  on  the  begin- 
nings of  our  National  Capital  have  been  added  to 
the  Library  of  Congress  by  bequest  of  Dr.  J.  Morgan. 
The  following  tribute  to  L'Enfant,  with  some  informa- 
tion regarding  the  papers,  taken  from  the  Report  of 
the  Librarian  of  Congress  for  the  year  1919-20,  will  be 
of  interest  to  engineers  and  city  planners: 

Pierre  Charles  L'Enfant  was  born  in  or  near  Paris  in 
1754.  With  other  young  French  officers  he  came  to  this 
country  to  fight  in  the  Revolution;  he  was  severely  wounded 
while  leading  an  attack  on  Savannah  and  later  was  captured 
at  Charleston.  He  was  known  personally  and  as  an  engineer 
by  Washington,  Lafayette,  and  the  French  officers;  after 
peace  came,  L'Enfant  altered  the  New  York  City  Hall  and 
designed  a  house  for  Robert  MoitIs  in  Philadelphia;  and 
when  Congress  entrusted  to  President  Washintrton  the  task 
of  planning  the  permanent  capital,  L'Enfant  applied  to  be 
appointed  and  was  entrusted  with  the  work.  He  brought  to 
his  task  a  first-hand  knowledge  of  the  plan  of  the  royal  city 
of  Versailles,  a  comprehensive  grasp  of  the  elements  that 
go  to  make  up  a  seat  of  government,  and  an  imagination 
which  a  century  and  a  quarter  of  unprecedented  national 
growth  has  not  outstripped.  His  plan  is  the  basis  of  all 
that  is  noble  in  the  design  of  Washington,  and  also  the 
guide  for  future  development.  Hence  the  papers  that 
embody  his  ideals  have  an  increasing  significance  as  the 
City  of  Washington  develops  as  one  of  the  great  capitals  of 
the  world.  If  struggles  with  landowners  and  speculators 
exasperated  George  Washington,  it  was  to  be  expected  that 
the  high-spirited  French  visionary,  whose  lively  imagination 
saw  beyond  today,  would  go  down  before  them.  He  did  no 
great  work  after  1792;  yet  he  lived  until  1825,  and  his  tall, 
well-proportioned  figure,  arrayed  in  bell-crowned  hat,  long 
coat,  and  knee  breeches,  was  daily  seen  making  its  way  over 
the  stump'-strewn  streets  of  the  new  capital  which  ho 
designed  but  for  which  others  were  getting  the  credit. 

During  his  last  year  L'Enfant — -proud,  penniless,  but 
always  a  gentleman — found  a  home  first  with  his  bachelor 
friend.  Dudley  Digges,  of  Warburton  Cnear  Fort  Washing- 
ton), and  after  the  death  of  Mr.  Digges  with  his  nephew, 
William  Dudley  Digges,  of  Green  Hill.  Md..  just  beyond  the 
Dictrict  line.  From  this  grandfather.  Dr.  .lames  Dudley 
Morgan  inherited  the  papers  left  by  L'Enfant,  and  to  them 
he  added  many  others  gatherfnl  durini:  the  long  years  he 
spent  in  bringing  about  the  temoval  of  I.'Enfant's  body  from 
its  obscure  burial  place  on  the  Digges  estate  and  its  inter- 
ment «l  Arlington,  after  imposing  ceremonicn  in  th-  Capitol. 
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Letters  to  the  Editor 


!f  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  hou^ever,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  availabk  space. — The  Editor. 


Reasons  Advanced  Against  Laws  Requiring 
Registration  of  Engineers 

Sir — On  March  30,  at  the  request  of  President  Aertsen, 
of  the  Engineers'  Club  of  Philadelphia,  I  appeared  before 
the  Pennsylvania  House  Ways  and  Means  Committee  at 
Harrisburg  as  a  member  of  a  delegation  from  the  club  in 
connection  with  House  Bill  204,  providing  for  the  registra- 
tion of  professional  engineers  and  land  surveyors. 

The  club  having  expressed  itself  through  criticisms  which 
had  been  embodied  in  amendments  suggested  to  the  com- 
mittee, I  was  left  to  address  the  committee  as  an  unin- 
structed  individual.  As  I  had  not  seen  the  bill  until  late  on 
the  preceding  afternoon,  I  was  uninstructed  in  more  senses 
than  one. 

Ostensibly  the  object  of  the  bill  is  "to  safeguard  life, 
health  and  property."  I  expressed  the  conviction  that  not 
only  that  particular  bill,  but  registration  in  general,  is 
unnecessary  and  impotent  to  that  end.  I  submitted  that 
engineering  works  of  sufficient  magnitude  to  menace  life, 
health  and  property  to  an  extent  calling  for  special  legis- 
lation were  usually  in  the  hands  either  of  governmental 
departments  or  of  capitalists  who,  in  their  own  interest, 
would  employ  only  engineers  who  could  easily  pass  the 
examinations  which  the  proposed  registration  commission 
would  be  likely  to  set  up. 

As  notable  cases  where  engineering  operations  had 
wrought  large-scale  injury  to  life,  health  or  property — in- 
jury which  a  registration  act  would  not  have  prevented — I 
mentioned  (1)  the  collapse  of  the  Quebec  bridge,  whose 
engineers  would  easily  have  qualified  under  any  probable 
registration  commission,  and  (2)  the  cave-ins  of  Scranton, 
Pa.,  over  coal  mines  whose  pillars  had  been  robbed  to  such 
an  extent  as  to  cause  the  disaster,  a  disaster  which  would 
probably  have  occurred  in  spite  of  the  pending  bill,  if  it 
had  been  in  force. 

I  submitted  that  the  safeguarding  of  life,  health  and 
property  might  be  more  simply  and  more  effectively  accom- 
plished by  so  heavily  penalizing  those  responsible  for  ac- 
cidents as  to  render  the  accidents  improbable.  Of  cour.se, 
I  pointed  out  (although  idly,  under  the  circumstances)  the 
absurdity  of  tolerating  48  different  registration  acts,  passed 
by  as  many  little  sovereign  states,  for  the  hamstringing  of 
engineers  and  for  the  emolument  of  their  brethi-en  of  the 
legal  profession. 

I  left  the  committee  room  better  instructed  than  when 
I  entered  it.  My  instruction  came  through  the  arguments 
of  the  gentlemen  (mostly  or  all  not  of  the  Philadelphia  En- 
gineers' Club)  who  spoke  in  unqualified  support  of  regis- 
tration. These  arguments  showed  me  that,  in  speaking  of 
the  ostensible  object  of  the  bill  (the  safeguarding  of  life, 
health  and  property) ,  I  had  been  merely  beating  the  air, 
that  the  primary  object  of  registration  is  the  transforma- 
t'on  of  engineering  from  a  profession  into  what  Dr.  Herbert 
Snow,  addressing  the  committee,  aptly  called  a  "craft," 
r.nd  that  what  its  supporters  primarily  desire  is  that  the 
State  of  Pennsylvania  shall  erect  about  certain  members  of 
our  common  profession  a  protective  barrage,  through  which 
other  members  shall  not  be  able  to  penetrate. 

There  is  a  suggestion  of  "craft"  in  the  urging  of  regis- 
tration  as   being   primarily   for   the   safeguarding   of   life, 
health  and  property.     The  arguments  adv  tnced  before  the 
,  committee   in   favor   of   the   registration    of   engineers   left 
me,  more  than  ever,  a  free-trader. 

John  C.  Trautwi'ne,  Jr., 

Philadelphia,   April   2.  Civil   Engineer. 


Professional  Engineering  Laws 
vs.  "License  Laws" 

Sir — In  the  open  letter  from  a  consulting  engineer  of 
Springfield,  Mass.,  in  Engineering  News-Record  of  March 
31.  p.  565,  under  the  title  "Does  Licensing  Make  for 
Responsibility,"  objection  is  taken  to  statements  in  a  recent 
editorial  of  yours  on  the  subject;  and  the  statement  is  made 
that  "license  laws  ...  so  far  as  I  have  been  able  to  de- 
termine, have  never  accomplished  anything  except  bothering 
competent  engineers." 

The  unfortunate  part  about  the  acts  which  regulate  engi- 
neering practice  is  that  they  are  so  frequently  termed  "li- 
cense laws."  probably  due  to  the  fact  that  the  pioneers  in 
the  movement  were  not  careful  enough  in  the  selection  of 
the  title  to  designate  the  purposes  of  the  act  instead  of  the 
method  of  enforcing.  To  an  engineer  jealous  of  his  vocation 
the  term  license  is  objectionable,  but  should  not  be  so  when 
considered  in  its  proper  meaning  of  "liberty  to  do."  The 
term  "registration"  is  equally  objectionable  in  the  idea  con- 
veyed as  to  freedom  or  liberty  to  do  as  one  pleases.  Re- 
quirements of  registration  and  licensing  are  merely  means 
to  the  end  and  it  is  extremely  unfortunate  that  the  laws 
have  come  to  be  known  by  these  names. 

In  all  states  the  practice  of  law,  medicine,  dentistry,  and 
other  vocations  affecting  life,  health  and  property,  is  con- 
trolled by  law.  There  are  violations  of  the  law  and  always 
will  be. 

These  do  not  vitiate  it,  but  are  rather  the  exceptions 
that  prove  the  rule.  In  only  fourteen  of  the  forty-eight 
states  have  laws  been  enacted  to  control  the  practice  of 
professional  engineering  and  to  protect  professional  en- 
gineers. 

To  the  advocates  of  engineering  practice  acts  this  thought 
stands  out  in  bold  relief:  Work  which  is  fundamentally  that 
of  the  professional  engineer  should  be,  by  law,  required  to 
be  done  by  properly  qualified  engineers;  the  engineer  should 
be  registered  and  the  practice  of  professional  engineering 
controlled  by  license.  The  public  pays;  the  public  should  be 
protected. 

The  engineer  should  always  be  encouraged  and  protected 
in  his  vocation  that  he  may  better  serve  his  country,  hi-; 
state  and  mankind. 

Those  who  practise  in  different  states  may  be  inconveni- 
enced at  times,  but  must  forget  their  personal  selfishness 
and  realize  that  such  laws  are  for  the  greatest  good  of  the 
many. 

It  seems  like  a  propitious  time  to  change  the  names  of 
these  laws  from  the  misnomers  of  "engineers'  license  law," 
"engineers'  registration  law."  etc.,  to  something  that  will 
more  nearly  designate  the  purport  and  which  will  at  the 
same  tiine  add  dignity  and  prestige  to  the  profession,  such 
as  "professional  engineering  practice  law,"  or  "professional 
engineering  law." 

George  L.  Bean. 

Philadelphia,  April  5. 


How  Shall  Engineering  Practice  Be  Limited? 

Sir — How  will  you  fairly  shut  off  practice  by  an  "engi- 
neering corporation" — and  also  shut  off  practice  by  a  smgie 
engineer  who  runs  an  outfit  just  as  large? 

Many  engineers  operate  a  large  staff  of  engineers  and 
non-engineer  assistants.  I  consider  New  York  Senate 
Bill  147  based  upon  selfish  motives  and  hence  unwise.  It 
will  cost  the  taxpayers  more  money  and  favor  a  certain  dass, 
which  is  dangerous. 

Louis  E.  Buff. 

Jamaica  Plains,  Mass.,  Apr.  6. 

[The  issue  is  not  one  of  size,  but  of  legal  classing  among 
engineers  those  who  have  no  engineering  qualifications.  To 
do  that  would  not  only  destroy  a  possible  professional  status 
before  the  law,  but  would  negative  the  fundamental  purpose 
of  the  licensing  act,  which  is  to  restrict  engineering  practice 
to  qualified  engineers.  The  issue  will  be  found  more  fully 
stated  in  Engineering  Neirs-Record  of  April  7,  p.  577. — 
Editor.] 
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The  Antioch  Plan 

Sir — I  have  been  very  much  interested  in  the  articles  and 
letters  appearing  from  time  to  time  in  reference  to  the 
Antioch  plan,  especially  those  written  by  Mr.  Morgan  and 
Mr.  Morrison. 

The  conception  of  Mr.  Morgan,  in  many  respects,  is  a 
new  departure  in  American  education  and  the  plan  which 
has  evidently  been  carefully  formulated  I'eminds  one  of 
.some  of  the  outstanding  aims  of  the  German  {/ijmtiaxia  and 
real  schulen  of  pre-war  days  in  that  it  apparently  contem- 
plates providing  training  for  a  selected  group  of  presumably 
superior  intelligence.  It  is  difficult  to  add  to  the  plan  or 
to  make  constructive  criticism  of  it.  The  idea  should  in- 
crease the  respect  which  engineers  already  hold  for  Mr. 
Morgan  because  of  his  achievements  as  one  of  them. 

It  is  not  clear  to  me,  however,  that  such  a  plan  is  fully 
applicable  to  the  conditions  governing  state  institutions.  In 
these,  it  is  not  possible  to  make  a  careful  selection  of 
student  material  since  entrance  to  them  is  not  limited  to 
those  of  super-average  ability.  As  a  result  the  enrolled 
student  body  is  made  up  of  a  relatively  large  number  of 
those  having  average  ability  and  smaller  and  about  equal 
numbers  of  those  having  in  the  one  case  super-,  and  in  the 
other  sub-average  intelligence. 

In  Mr.  Morrison's  letter,  Engineering  Neivs-Record,  Feb. 
24,  1921,  p.  349,  there  is  much  excellent  criticism  of  our 
present  educational  organizations  and  methods,  but  also 
several  statements  with  which  many  educators  will  not 
agree. 

While  "the  average  engineering  student  never  has  a 
thought  of  anything  but  a  good  technical  job,"  isn't  the 
answer  to  be  found  in  the  word  "average"?  Isn't  it  a  gen- 
eral rule  that  the  leaders  in  business,  industry  and  other 
human  activities  are  those  of  superior  ability  or  intelli- 
gence? Training  men  for  subordinate  positions  is  not  the 
aim  of  faculties  of  engineering  of  which  I  have  knowledge; 
if  it  is,  they  have  failed  signally  with  their  brightest 
students.  Certainly,  the  young  engineer  must  first  serve 
as  an  assistant  until  he  has  acquired  experience  and  judg- 
ment. 

I  am  very  reluctant  to  believe  that  it  is  the  general 
opinion  that  the  main  object  of  an  engineering  course  is  "to 
shoot  the  student  full  of  facts,  and  knowledge,  and  meth- 
ods." I  do  not  believe  that  this  aim  is  that  of  a  large  ma- 
jority of  engineering  or  of  general  educators.  Rather,  I 
am  inclined  to  believe  that  they  seek  to  train  the  young 
(1)  in  developing  and  maintaining  a  healthy  body;  (2)  in 
perfecting  them  in  the  use  of  the  mother  tongue;  (.3)  in 
preparing  them  to  be  self-supporting;  (i)  in  preparing 
them  to  be  good  active  citizens;  C5)  in  spiritual  matters, 
and   ^6)   for  the  proper  enjoyment  of  leisure. 

Since  a  large  part  of  engineering  education  falls  under 
(.3)  above,  it  is  not  easy  to  compile  a  curriculum  which 
will  not  contain  a  certain  amount  of  narrowness.  The 
time  for  the  mastery  of  the  fundamentals  of  engineering 
and  business  is,  after  all,  so  short  that  but  little  remains 
for  training  designated  under  the  other  heads,  though  a 
first  rate  educational  organization  will  avail  itself  of  every 
opportunity  to  direct  attention  to  and  emphasize  the  im- 
portance of  these  aims. 

Such  subjects  as  algebra,  analytical  geometry  and  cal- 
culu.s  are  surely  not  as  useless  as  Mr.  Morrison  believes. 
There  is  nothing  in  engineering  that  cannot  be  worked  out 
by  arithmetic  if  one  but  lives  long  enough  to  do  the  work 
that  way.  If  graduates  in  engineering  do  not  recognize 
•  he  opportunity  for  time  saving  in  the  use  of  higher 
mathematics,  the  blame  cannot  be  placed  upon  the  subject. 

Mr.  Morrison's  reference  to  the  resemblance  between  the 
present  flay  college  and  an  automobile  factory  is  certainly 
true  and  very  amusing,  although  the  automobile  factories 
usually  operate  in  summer.  A  coursp  in  eneineering  does 
not  consist  of  so  many  credits  which  make  a  grand  total. 
It  is  a  four-  or  five-year  course  made  up  of  subjects  which 
should  be  closely  correlated.  The  entire  cprriculum  should 
be  carefully  considered  in  detail  and  the  seiiuence  of  courses 
with  overlapping  and  repetition,  to  emphasize  the  funda- 
mental principles,  should  be  carefully  planned 


I  agree  heartily  with  the  statement  that  training  in  eti- 
quette should  be  provided — perhaps  by  confidential  heart 
to  heart  talks  with  the  classes,  by  correction  whenever 
necessary,  and  at  all  times  when  conditions  are  right  for 
driving  home  such  points. 

In  the  course  in  Civil  Engineering  given  at  the  Oregon 
.\gricultural  College  it  is  the  aim  to  develop  character  and 
appreciation,  and  to  make  the  students  as  expert  as  possible 
in  the  fundamental  subjects  in  engineering;  to  provide 
training  in  the  fundamental  principles  of  business,  and 
government;  to  provide  practice  in  the  use  of  both  oral  and 
written  English  by  means  other  than  those  furnished  in 
formal  English  classes,  and  to  provide  training  in  scientific 
and  efficient  methods  of  analyzing,  computing,  and  recording 
data.  Attention  is  also  given  to  the  necessity  of  doing  one's 
part  in  local,  state  and  national  movements  whenever  pos- 
sible. The  attitude  of  the  students  in  this  work  is  most 
gratifying.    They  seem  to  be  very  enthusiastic  and  alert. 

It  is  to  be  regretted  that  more  engineers  do  not,  as  Mr. 
Morrison  has  done,  offer  constructive  criticism  on  educa- 
tional matters.  The  national  engineering  societies  have  not 
taken  the  active  interest  in  engineering  schools  that  they 
should.  They  could  and  should  do  for  engrineering  colleges 
what  the  American  Medical  Association  has  done  for  schools 
of  medicine.  Stuart  Sims. 

Head,  Department  of  Civil  Engineering 
Oregon  Agricultural  College. 

Corvallis,  Oregon,  March  21. 


Pin  Tests  Open  to  Question 

Sir — The  article  "Higher  Stresses  for  Bridge  Pins,"  in 
Engineering  Nen-s-Record  of  Mar.  24,  p.  502,  seems  to  de- 
mand some  comment. 

Partial  test  data  are  given  for  bending  tests  on  wrought- 
iron  and  steel  "pins."  For  one  set  characterized  as  "com- 
paratively short"  cylindrical  beams  the  ratios  of  length  to 
diameter  range  from  about  6  to  about  16;  for  another  set 
8  to  16;  and  another  2  to  about  10.  Certainly  it  is  going 
far  to  characterize  a  beam,  the  maximum  depth  of  which 
is  I's  the  span  length,  as  a  short  beam  or  as  a  pin.  This 
point  is  brought  out  to  show  that  so  far  as  the  ratio  of 
length  to  depth  is  concerned,  the  test  specimens  would  ap- 
pear to  have  been  in  most  cases  ordinary,  or  comparatively 
long,  beams. 

No  information  whatever  is  given  as  to  the  methods  of 
the  tests  in  the  very  important  features  of  kind  and  char- 
acter of  supports,  point  of  application  of  load,  and  method 
of  determining  clastic  limit  and  ultimate  strength. 

Referring  to  the  diagrams,  I  can  see  no  justification  for 
suggesting  that  the  elastic-limit  points  lie  on  inclined  lines. 
To  my  eyes  they  show  moderately  small  deviations  from 
horizontal  lines,  which  is  in  accordance  with  our  accepted 
theory  of  the  strength  of  beams.  The  elastic  limits,  how- 
ever, being  double  those  obtained  in  tensile  tests,  certainly 
seem  open  to  suspicion,  either  that  there  was  something 
wrong  with  the  test  data  or  derivations,  or  that  our  theory 
of  the  strength  of  beams  is  entirely  wrong.  It  is  noted 
that  elastic  limits  are  not  shown  for  the  Watertown  Arsenal 
tests.  It  is,  of  course,  well  known  and  explained  by  theory 
that  the  ultimate  .strength  of  such  beams  is  greater  than 
indicated  by  the  theory  which  applies  within  the  elastic  limit, 
although  it  is  necessary  to  define  what  is  meant  by  ultimate 
strength.  In  the  case  of  wrought-iron  and  structural  steel 
beams  of  this  form  there  should  be  no  such  thing  as  rupture 
from  such  tests. 

The  author's  explanations  of  the  high  stresses  confuse  the 
tests  with  the  general  case  of  pins  in  structures  and  do  not 
seem  to  satisfy  regarding  the  abnormal  elastic  limits  shown. 

In  view  of  the  above  I  believe  it  must  be  generally  agreed 
that  there  is  much  to  be  explained  in  the  test  data  before 
they  can  be  accepted  cither  as  sustaining  the  author's  de- 
ductions or,  what  is  more  important,  as  upsetting  the  estab- 
lished theory  of  flexure.  The  tests  should  be  further  in- 
vestigated, and  it  is  hoped  th.nt  the  auOior  will  do  so  and 
publish  in  your  columns  all  the  additional  information  pos- 
sible to  aid  in  checking  the  data  furnished  and  their  applica- 
tion to  practical  use. 
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In  the  determination  of  the  stren^h  of  pins  in  bridges 
there  has  always  been  the  great  difficulty  of  determining 
the  true  bending  stresses.  As  ordinarily  figured  these 
stresses  have  been  found  extremely  high  without  visible 
signs  of  overstress  as  noted  by  the  author  of  the  article. 
The  prevailing  thought  among  bridge  engineers  has  been 
that  the  stresses  have  not  existed,  but  were  merely  fictitious 
results  of  erroneous  methods  of  figuring.  There  are  some 
cases,  however,  where  the  packing  of  pins  is  not  close  and 
it  is  certain  that  the  bending  stress  can  be  closely  approx- 
imated by  theoretical  computation.  If  the  stress  is  too 
high,  especially  if  the  elastic  limit  is  exceeded,  it  may  be  the 
cause  of  changing  the  distribution  of  the  loading  among  the 
members  connected  and  thus  causing  overstrain  in  some  of 
them.  A.  W.  Carpenter, 

New  York  City,  Apr.  4.  New  York  Central  R.R. 


Rammed  Earth  as  a  Building  Material 

Sir — I  was  interested  in  the  article  in  Engineering  News- 
Record  Feb.  10,  p.  267,  on  the  use  of  rammed  earth  as 
masonry  in  building  construction.  The  author  of  the  article 
writes  as  though  the  idea  is  new.  In  fact  it  is  one  of  the 
most  ancient  methods  of  wall  construction.  I  have  run 
across  such  buildings  in  China,  Japan,  Egypt  and  France, 
some  of  them  having  been  standing  for  centuries. 

Early  in  1917  I  was  sent  to  France  on  a  mission  which 
led  to  the  making  of  a  careful  study  of  building  methods 
there.  On  the  first  trip  to  the  devastated  regions  I  was 
struck  with  the  complete  demolition  of  buildings  by  shells. 
It  seemed  odd  that  stone  buildings  should  have  fallen  into 
heaps  and  that  two  years'  rain  made  them  assume  the  ap- 
pearance of  heaps  of  dirt  with  stones  sticking  out  here  and 
there.  On  examination  I  found  that  the  majority  of  stone 
buildings  had  been  laid  up  in  clay  mortar;  and  that  the 
joints  had  been  raked,  only  an  inch  or  so  in  depth  of  the 
face  of  each  joint  consisting  of  regular  lime  or  cement 
mortar. 

I  discovered  hundreds  of  buildings  constructed  of  ram- 
med clay.  Some  had  heavy  wooden  frames,  like  our  well- 
known  half-timber  construction,  the  interstices  of  which 
were  filled  with  tamped  clay.  I  also  observed  natives  erect- 
ing new  houses  with  this  material,  which  is  known  as  pif«'. 
Some  of  the  houses  were  made  of  tamped  clay  containing 
considerable  grass  and  straw,  while  others  were  entirely 
free  of  all  vegetable  matter.  Over  the  face  of  each  wall 
was  laid  a  thick  plaster  coat  of  lime,  or  cement  mortar  for 
protection  against  the  rain. 

From  Lm  Construction  Modenie  Pratique,  by  Henry  Guedy, 
architect,  and  consultant  to  the  council  of  the  prefecture  of 
the  Seine,  published  in  Paris,  the  following  paragraphs  are 
taken,  to  illustrate  the  knowledge  French  builders  have  of 
the  material. 

Pise  is  a  method  of  bililding:  with  earth  which  is  fv>n  move 
simple  than  building  with  hollow  tile.  This  economical  method 
forms  solid  stiuctiiri's  proof  against  Arcs.  Whenever  walls  of 
pis^  are  well  made  tlvy  consist  nf  but  one  piece,  and  when  covered 
with  a  good  cont  of  mortar'  tiie,\  will  last  .Several  centuries  pro- 
vided t!io>'  :\vf  not  exposed  to  moisture,  Thi.s  mode  of  construc- 
tion is  emiiloyi'd  only  in  thosi^  localities  where  stone  is  hard  to 
find,  and  tlien  only  for-  structures  of  no  great   importance. 

All  earths  wliich  are  neither  too  fat  nor  too  lean  may  be  used 
for  the  making  of  pise.  The  best  is  a  clear  earth  with  a  little 
gravel,  for  it  will  hold  together  in  a  ball  while  T)eing  put  into 
the  wall  and  it  is  necessary  to  break  it  to  get  it  out.  To  ore- 
pare  the  earth  it  is  necessai-y  to  crusli  it  and  then  put  it  thr-ougb 
a  screen  of  average  size  to  take  out  .stones  larger  in  size  than  a 
nut.     If  the  earth  is  too  dry  it  is  moistened  by  sprinkling. 

One  may  also  make  a  mixture  of  clay  and  sand,  with  clear- 
ear-th  in  the  following  pi-oportions :  (1)  i  parts  clay.  1  part  of 
sand.  1  part  of  small  gravel :  (2)  2  parts  clay,  1  part  sand,  2  parts 
vegetable  earth;  or  (3)  1  part  clayj  1  part  small  gravel.  2  pa.rts 
vegetable  earth. 

Tn  many  departments  ther-e  is  added  to  these  mixtures,  by 
kneading  into  them,  some  straw  or  hay  to  prevent  Assures  in  the 
construction  when  it  dries  out. 

Walls  of  pis^  are  made  in  two  ways:  (1)  By  depositing  the 
i-nixture  of  earth  and  straw  in  positions  determined  by  stretch- 
ing cor-ds  :  (2)  by  placing  the  masonry  between  two  panels  about 
2  meters  x  0.80  meter,  held  in  positron  at  a  distance  equal  to  the 
thickness  of  the  wall.  Between  these  plates  the  pisS  is  plaied  in 
well-tamped  layers.  When  one  level  is  filled  the  supports  are 
withdr-awn  and  the  box  is  replaced  for-  the  next  layer.  The  holes 
left  in  the  wall  by  the  pieces  connecting  the  wall  forms  are  filled 
I  with  the  earth. 

A  coating  formed  of  1  part  of  lime  to  4  parts  of  clay  and 
sufBeient  hair  to  bind  the  mass  well  together  makes'  the  pisg  re- 
sistant to  the  action  of  air  and  rain.  This  coating  should  not  be 
applied  until  the  wall  is  very  dry :  the  drier  it  is  the  better  the 
coating   adheres.     A   coating   of   plaster   may   also   be  used.      No 


matter  how  well  the  coating  is  applied  this  style  of  construction  is 
very  susceptible  to  absorption  of  moisture.  The  walls  should  have 
a  foundation  of  brick  or  stone. 

I  noticed  at  Abainville  a  number  of  buildings  of  pise 
constructed  by  our  men  for  use  as  barracks,  etc.  Such  con- 
struction was  used  at  other  points  as  well.  Coming  back 
to  our  own  country  I  ran  across  tamped  earth  buildings  in 
the  western  part  of  Kansas,  in  Idaho  and  in  California, 
built  by  early  homesteaders.  Remains  of  such  structures 
may  be  found  today  near  the  more  prosperous  appearing 
farmhouses  which  succeeded  them. 


Former  Lieutenant-Colonel,  A.  E.  F. 
New  York,  Feb.  12. 


Too  Great  Concern  Over  Sea  Water  Concrete 

Sir — The  article  in  Engineering  i\'ews-Record,  Jan.  20, 
1921,  entitled  "iMore  Observations  of  the  Eff'ect  of  Sea  Water 
on  Concrete"  provokes  the  complaint  that  a  great  deal  is 
being  written  on  this  subject  with  very  insuflScient  and  often 
without  any  reliable  data  as  to  the  quality  of  the  concrete 
which  is  deteriorating  so  rapidly  in  the  presence  of  sea 
water. 

The  author  of  "More  Observations"  keeps  assuring  us 
that  the  concrete  he  examined  had  every  appearance  of  be- 
ing the  very  best  or  as  good  as  could  be  expected  under 
ordinary  inspection.  He  sits  as  judge  and  jury  and  con- 
demns concrete  generally  on  the  visual  evidence,  while  he 
admits  that  "no  attempt  was  made  to  trace  the  history  or 
learn  the  precise  design  of  the  structure." 

The  failure  of  concrete  structures  is  by  no  means  con- 
fined to  the  sea  coast.  Many  more  millions  of  dollars  have 
vanished  in  failures  than  are  represented  by  the  concrete 
structures  on  the  Pacific  Coast  and  many  are  the  millions 
involved  in  steel  structures  that  have  failed,  to  say  nothing 
of  stone  and  brick  that  have  failed  as  ignominiously.  The 
reports  of  these  failures  add  very  little  to  our  knowledge 
and  do  little  toward  preventing  a  recurrence  of  such 
failures,  unless  they  are  accompanied  by  detailed  informa- 
tion as  to  the  suflnciency  of  design,  quality  of  materials, 
workmanship  and  supervision. 

The  Pacific  Coast  piers  mentioned  are,  with  one  excep- 
tion, pleasure  piers  built  by  development  companies  in 
about  the  same  manner  as  all  such  structures  have  been 
built  for  these  companies  the  country  over.  They  all  look 
woefully  alike  a  year  after  they  have  served  the  purpose  for 
which  they  were  built. 

The  only  pier  mentioned  which  could  serve  as  a  criterion 
as  to  what  to  expect  from  properly  made  concrete  in  the 
presence  of  sea  water,  has  been  dismissed  with  the  observa- 
tion that  while  it  did  not  show  signs  of  disintegration,  this 
was  probably  due  to  the  presence  of  a  coating  of  scum  from 
the  oil  floating  in  the  harbor  which  no  doubt  acted  as  a 
protection.  This  certainly  suggests  a  very  cheap  method 
of  overcoming  the  difliculty,  if  a  coating  of  oil  is  all  that 
is  needed. 

The  truth  of  the  matter  is  that  if  we  take,  out  of  stock, 
cement  of  dubious  origin,  waive  inspection,  mix  it  with 
sand  varying  in  quality  from  broken  shell  to  disintegrated 
feldspar  and  broken  stone,  which  may  range  in  fitness  from 
marl  to  mica  schist,  whirl  it  once  or  twice  round  in  a  mixer 
with  water  from  the  handiest  source  added  until  the  mass 
is  soupy  enough  to  satisfy  the  foreman,  and  then  dump  it 
into  leaky  forms  -with  little  or  no  spading,  we  will  have  a 
concrete  which  cannot  be  expected  to  stand  up  under  any 
circumstances,  in  sea  water  or  out.  The  commission  of  all 
of  these  offences  is  by  no  means  absolutely  necessary  to  ac- 
count for  the  conditions  observed  on  the  Pacific  Coast.  One 
or  two  are  amply  sufficient. 

The  San  Pedro  piers  were  designed  and  built  under  the 
supervision  of  the  municipal  engineers  of  Los  Angeles. 
The  plans  and  specifications  were  carefully  prepared  and 
their  intent  secured  by  proper  inspection  from  the  time  the 
cement  was  being  manufactured  until  the  forms  were  re- 
moved from  the  finished  concrete.  Some  of  these  piers  in 
the  Outer  Harbor  have  been  in  place  since  1914  and  it  would 
be  interesting  to  hear  from  those  who  are  now  responsible 
for  their  maintainence  just  how  this  concrete  is  being  af- 
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fected  by  its  exposure.  It  would  also  bo  interesting  to 
know  whether  the  choice  of  creosoted  wooden  piles  for  the 
Santa  Monica  pier  took  into  account  the  well-known  ap- 
petite of  the  Pacific  teredo  for  ci'eosoted  lumber. 

A  cement,  whose  manufacture,  according  to  standard 
specifications,  is  assured  by  sufficient  inspection  and  testing, 
with  a  fairly  clean  siliceous  sand,  clean,  hard  and  sound 
gravel  or  broken  stone,  mixed  in  the  proportion  of  1:2:4  for 
at  least  1',  minutes  in  a  power  driven  mixer,  with  just 
enough  water  to  make  a  free  flowing  velvety  mass,  placed 
in  tight  forms  and  thoroughly  puddled  with  spades  or  rods, 
and  then  wet  down  periodically  for  a  week  after  it  has 
set,  will  produce  a  concrete  which  need  cause  no  anxiety, 
though  exposed  to  sea  water.  If  the  concrete  is  reinforced 
with  steel,  this  should  be  so  placed  and  held  in  the  forms 
that  none  of  the  metal  or  its  fastenings  shall  come  within 
li  in.  of  the  finished  surface. 

In  the  case  of  concrete  piles,  the  reinforcing  should  be 
.sufficient  to  amply  provide  for  the  bending  strains  de- 
veloped in  handling.  These  should  cure  on  shore  for  four 
weeks  before  they  are  put  in  the  water,  and  if  cast  in  tiers, 
should  be  so  supported  as  not  to  be  subject  to  bending  while 
green. 

Concrete  piles  should  be  jetted,  or  jetted  and  churned 
down,  in  hard  material.  In  fairly  soft  material,  a  steam 
hammer  may  be  used,  if  a  cushion  block  is  inserted  between 
the  pile  and  the  hammer.  The  steam  hammer  is  also  useful 
in  bringing  a  jetted  or  churned  pile  to  firm  bearing.  A  drop 
hammer  should  never  be  used  on  a  concrete  pile.  Over- 
driving, a  frequent  source  of  failure,  should  he  cMrcfully 
avoided. 

It  is  not  the  purpose  of  tnis  communication  to  suggest 
remedies  for  the  defects  observed  in  concrete,  but  rather  to 
impress  on  those  who  writ*  concerning  these  defects  the 
need  for  furnishing  sufficient  data  to  enable  us  to  avoid 
materials  and  methods  which  have  been  found  to  be  per- 
nicious and  detrimental  to  good  results.  F.  J.  Littkr, 

New  York,  March  ."?!.     Chief  Engineer,  Snare  &  Triest  Co. 

[Mr.  Litter  reads  into  the  article  much  that  was  not  in 
the  mind  of  the  writer.  Concrete  is  not  condemned  gen- 
erally nor  was  lack  of  historical  data  concerning  the  struc- 
ture concealed.  It  may  be  that  all  of  these  Southern  Cali- 
fornia piers  were  built  of  poor  material  and  with  poor 
methods,  (though  they  are  by  no  means  all  "built  by  devel- 
opment companies")  and  a  complete  study  of  their  condition 
would  require  that  such  investigation  be  made.  Rut  the 
article  in  question  was  frankly  only  "some  observations"  of 
the  effect  of  sea  water  on  concrete  which,  whatever  its 
antecedents,  had  superficial  integrity.  That  reinforced  con- 
crete which  appears  to  be  good  can  so  rapidly  break  down 
in  sea  water  is,  to  our  mind,  useful  information. 

It  is  not  <iuite  fair  to  say  that  there  are  plenty  of  similar 
failures  in  inland  concrete,  for  this  particular  typo  of 
failure  is  peculiar  to  sea  water  reinforced  concrete.  No- 
where else  appear  the  hair  cracks  over  reinforcement, 
progressing  through  well  defined  stages  of  discoloration  and 
rusting  to  ultimat*-  breakdown,  while  the  main  body  of  the 
concrete  remains  solid  and  unimpaired.  In  this  type  of 
failure  there  is  no  evidence  of  submission  of  the  concrete 
it,self  to  sea-water  attack.  It  is  merely  that  there  is  suf- 
ficient porou.s  admission  of  corrosive  salts  to  the  st<'el  to 
cause  rupture  of  the  concrete  from  expanding  rust.  Ob- 
viously, better — which  is  denser — ^-oncret*-  will  resist  .such 
porous  admission,  but  such  a  remedy  is  only  qualitative  and 
all  observations  of  existing  structures  show  thai  it  is  one 
whose  effectiveness  is  by  no  means  pssured.  Some  rules — 
an  quoted  in  Mr.  Litter's  letter — say  that  it  is  possible  to 
make  the  concrete  ho  dense  that  the  salts  cannot  get  beyond 
li  in.;  others  go  so  far  as  .3  in.  But  if  the  salts  can  go 
)  in.  (and  they  must  go  that  far,  in  the  minds  of  the  makers 
of  such  rules,  or  else  the  minimum  covering  would  be  madi' 
Ipbr).  why  cannot  they  go  farther?  The  material  is  homo- 
geneous except  for  a  thin  surface  skin. 

Fn  other  words,  the  problem  of  sea-water  reinforced  con- 
crete is  not  to  be  solved  by  generalities  reganling  good  con- 
crete. Much  work  is  yet  to  be  done  and  many  more  struc- 
tures studied  comprehensively.  In  this  latter  contention 
we  arc  in  completo  accord  with  Mr.  Litter. — Koitor  ] 


Useful  Dodges  in  Surveying 

Sir — Some  of  the  statements  embodied  in  Mr.  Thackwell's 
letter  in  your  issue  of  Feb.  17,  p.  313.  are  so  .sweeping  in 
character  that  they  should  not  go  unchallenged.  I  note, 
with  pleasure,  that  he  has  specified  some  fundamental  con- 
ditions governing  map  work,  but  he  has  not  gone  far  enough. 
In  addition  to  his  "scale,  contour  interval  and  topography," 
I  would  mention  qualify. 

Usually  the  scale  that  will  best  fit  the  intended  use  of 
the  map  is  determined  first  and  then  a  contour  interval  is 
.selected.  Theoretically  this  interval  should  be  selected  so 
as  most  accurately  and  consistently  to  portray  the  terrain. 
In  practice,  however,  the  ideal  relation  of  scale  and  interval 
is  often  not  considered.  To  say  it  is  never  advisable  to  con- 
struct a  map  on  a  scale  of,  say,  400  ft.  equal  1  in.  with  a 
contour  interval  of  10  ft.,  where  an  accurate  representa- 
tion of  the  terrain  would  require  an  interval  of  2.5  ft.,  is 
too  broad  an  assertion.  There  may  be  instances  where  a 
"picture  map"  upon  some  specified  scale  is  all  that  is  re- 
quired. Such  a  map,  however,  could  hardly  be  called  h 
topographic  survey.  Why  not  make  such  a  picture  map 
upon  a  scale  of  1,000  ft.  equal  1  in.  with  the  10-ft.  contour 
intei-val?  Then  with  the  same  expenditure  of  money  a  map 
would  be  consistent — that  is,  no  accuracy  would  be  indicated 
which  was  not  inherent  in  the  map. 

One  of  the  controlling  factors  in  mapping  comparisons, 
which  Mr.  Thackwell  mentions,  is  topography.  I  must  take 
exception  to  his  statements  that  the  "mapped  area  was  a 
fairly  rough  section,"  and  "the  distance  between  shots  should 
average  a  distance  in  feet  equal  to  the  scale  of  the  map 
in  feet  per  inch."  Both  of  those  things  may  be  true  in  any 
particular  case,  but  the  distance  between  shots  is  not  a 
function  of  the  scale  alone,  but  is  dependent  upon  the  fre- 
quency with  which  critical  points  or  breaks  in  the  ground 
surface  occur.  This  distribution  and  frequency  of  critical 
points  is  best  described  by  the  term  "texture";  the  area 
referred  to,  doubtless,  was  of  coarse  texture.  Aside  from 
the  relative  advantages  of  the  plane-table  or  transit  there 
is  no  room  for  debate  upon  this  question :  The  distance 
between  shots  should  not  average  a  distance  in  feet  equal 
to  the  scale  of  the  map  in  feet  per  inch  for  any  or  all  types 
and  textures  of  topography,  unless  a  picture  map  is  all  that 
is  being  constructed. 

It  is  difficult  to  define  exactly  what  constitutes  a  good — 
or  the  be.st — topographic  map.  It  should  be  defined  in  some 
way,  however,  before  comparisons  as  to  methods  and  speed 
are  entered  into.  In  general,  a  map  that,  upon  actual  test, 
shows  an  average  vertical  error  greater  than  the  contour 
interval  should  either  have  a  larger  interval  or  bo  made 
over  again.  There  should  be  a  balance  between  the  field 
procedure  and  the  results  obtained  which  would  insure  that 
the  average  error  in  the  horizontal  or  geographic  position 
of  points  .should  not  greatly  exceed  the  smallest  distance 
which  can  be  plotted  upon  the  given  scale.  I  believe  that 
the  average  vertical  error  should  not  exceed  half  the  con- 
tour int<>rval  and  that  the  horizontal  error  should  in  vn  cnsr 
exciH'd  twice  the  smallest  plotting  division  and  should,  in  (he 
nrcraffr,  be  within  one  division. 

It  should  be  borne  in  mintl  that  the  map  Mr.  Thackwell 
discusses  is  a  map  of  a  particular  typo  of  country  and  his 
conclusions  as  to  the  best  methods  can  only  apply  to  that 
.same  general  type  of  country.  No  definite  statements  are 
made  as  to  accuracy.  I  assume  that  It  was  of  sufficient 
accuracy  to  fully  serve  his  purposes,  but  it  would  even  bo 
hardly  fair  to  assume  from  that,  in  the  absence  of  any  such 
ilefinito  st.filemcnts,  that  it  would  servo  every  other  use 
equally  well. 

Regarding  methods  I  am  of  the  opinion  that  if  any  com- 
bined method  is  to  bo  followed  it  would  be  better  to  flatten 
out  the  top  of  the  "easel"  (thus  making  it  a  plane-table) 
and  in  place  of  a  protractor  use  a  small  sight  alidade  with 
a  compass  attached,  eliminating  thereby  the  useless  read- 
ing and  setting  off  of  the  horizontal  angle  with  its  two 
chances  of  error;  also  place  the  topographer  at  the  table 
and  the  recorder  at  the  transit.  This  combined  method  is 
Fuited  to  all  types  of  topography  where  the  contour  sketch- 
ing is  light  enough  so  that  a  skilled  topographer  can  keep 
up   with   the   instrument   man's   shots.     It   Is   the   speediest 
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method  kno\vTi,  but  the  unit  cost  will  generally  be  no  lower 
than  that  obtained  by  a  trained  topographer  using  a  plane 
table,  no  recorder,  and  two  or  more  rodnien.  Therefore, 
where  the  area  to  be  surveyed  is  uniformly  light  sketching, 
use  the  combined  method,  transit  and  plane  table.  Where 
it  is  for  any  considerable  portion  heavy  enough  to  justify 
the  reading  of  many  vertical  angles  and  the  use  of  a  re- 
corder, use  the  regular  plane  table  party  of  topographer, 
recorder  and  one  or  more  rodmen;  and  in  the  light  portions, 
where  the  recorder  is  not  necessary,  hand  the  recorder  a  rod. 

In  support  of  the  plane-table  method  as  herein  advocated 
I  quote  the  following  examples  with  which  I  am  personally 
familiar  and  the  complete  facts  regarding  which  are  mat- 
ters of  record: 

In  the  course  of  the  topographic  survey  of  Flint,  Mich., 
now  being  made  (see  Engineering  News-Record,  April  8, 
1920,  p.  700),  the  record  progress  for  a  day's  work  by  one 
plane  table  party  was  194  acres  in  8  hours.  This  survey 
is  on  a  scale  of  1  in.  equal  200  ft.  and  a  contour  interval 
of  1  ft.  The  area  covered  was  in  the  outskirts  of  the  city, 
and  was  fairly  level  farming  land.  One  main  road  ran 
through  it,  with  its  consequent  ditches,  private  drive  cross- 
ings, culverts,  etc.,  and  included  in  tne  area  were  fields  of 
corn  and  some  timber.  The  party  consisted  of  a  topog- 
rapher, a  recorder,  and  two  rodmen.  The  number  of  shots 
was  746,  or  3.8  per  acre  and  the  cost  per  acre  was  approx- 
imately 13  cents. 

The  record  day's  work  on  the  topographic  survey  of  Lucas 
County,  Ohio,  was  280  acres,  the  party  consisting  of  a 
topographer  and  two  rodmen,  the  scale  1  in.  equal  400  ft., 
and  the  contour  interval  1  and  2  ft.  This  area  was  very 
similar  to  the  Flint  area  mentioned  above  in  respect  to  the 
type  of  topography,  visibility,  etc.,  and  is  on  the  outskirts 
of  the  city  of  Toledo.  The  cost  per  acre  of  this  day's  work 
was  slightly  over  6  cents.  As  to  the  accuracy  of  these  sur- 
veys, reference  is  made  to  the  account  of  the  Flint  survey 
above  mentioned  and  to  the  table  given  below. 


surrey  Scale  o 

Dayton,  0 1:2400  I 

Jackaon,  Mich 1:2400  I 

LucasCo.0 1:4800  1.2 

Flint,  Mich 1:2400  I 

.\kron.0 1:2400  1,2,4 


I  do  not  agree  with  Mr.  Thackwell,  and  in  answer  to  his 
attack  upon  the  plane-table  method  I  can  say  that  I  have 
never  known  the  transit  to  win  out  in  competition  with  the 
plane-table  method,  but  have  repeatedly  known  it  to  fail  in 
side-by-side  comparisons;  that  the  combined  plane-table 
and  transit  method  recommended  herein  is  essentially  a 
plane-table  method  and  is  fully  equal,  if  not  superior  in 
speed  and  excellence  of  results,  to  the  method  described  in 
his  letter  and  for  use  in  the  type  of  country  with  which 
he  has  to  deal;  that  in  topography  that  is  rougher  or  finer 
textured  the  regular  plane-table  method  in  the  hands  of  a 
trained  topographer  will  make  a  better  map  for  the  same 
money  than  his  method;  that  regardless  as  to  whether  or 
not  "expressive  delineating"  is  ever  inaccurate,  it  is  not 
within  my  knowledge  that  a  "wooden"  map  ever  made  for 
accuracy.  In  short,  while  I  have  no  desire  to  detract  from 
Mr.  Thackwell's  work  or  to  imply  that  it  was  in  any  way 
any  thing  else  than  entirely  satisfactory  for  the  purposes 
for  which  he  made  his  maps,  I  take  exception  to  all  his 
claims  of  exclusive  superiority  for  his  method  and  to  his 
arraignment  of  the  plane  table. 

The  plane-table  method,  used  by  a  trained  topographer, 
is  for  all  scales  and  in  the  vast  majority  of  cases  the 
best  means  yet  discovered  for  really  accurate  topographic 
mapping.  G.  D.  Whitmore, 

Akron,  Ohio,  Topographic  Engineer,  R.  H. 

March  4.  Randall  &  Co. 
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Engineers,  especially  the  younger  men,  who  are  interested 
in  topographic  work,  are  entitled  to  statements  of  fact 
rather  than  to  differences  of  opinion  in  regard  to  the  com- 
parative merits  of  various  methods.  Since  Mr.  Thackwell 
states  that  "in  no  case  would  the  Survey  use  a  1  ft.  con- 
tour in  connection  with  a  scale  of  1:24,000,"  I  feel  that  it 
is  right  that  topographers  should  know  that  the  U.  S.  Geo- 
logical Survey  has  adopted  precisely  the  contour  interval 
and  scale  he  mentions.  During  1915  and  1916  the  Survey 
mapped  Harris  County,  Texas,  on  a  field  scale  of  1:24,000, 
using  a  1-ft.  contour  interval.  The  resulting  maps  are 
published  on  a  scale  of  1:31,680.  The  following  quad- 
rangles are  some  of  those  now  available  to  those  interested — 
Deepwater,  Seabrook,  Crosby,  Hillendahl,  LaPorte. 

On  my  topographic  work  in  Montana,  Arizona  and  else- 
where in  the  West  where  I  have  seen  maps  which  were 
made  by  transit  and  stadia  methods,  I  am  convinced  that 
often  30  per  cent  of  the  shots  taken  were  wasted  and  meant 
nothing  either  to  the  project  or  in  making  the  map.  Such 
waste  will  continue  as  long  as  the  fundamental  conception 
of  a  contour  line  is  that  it  is  a  line  joining  points  of  equal 
elevation.  When  engineers  realize  that  such  a  definition 
is  not  precise  and  will  base  their  work  on  the  fact  that  a 
contour  line  is  a  line  each  point  of  which  has  the  same  ele- 
vation, we  will  have  maps  made  by  real  topographers  who 
will  insist  on  intelligent  control  of  the  rodmen  in  fixing  the 
critical  points  of  the  master  lines  of  the  ground. 

Further  facts  in  relation  to  topographic  scales  to  illus- 
trate foreign  practice  are  given  in  the  following  table. 
Comparison  of  vertical  intervals  is  brought  to  a  common 
term  (the  1-in.  scale)  by  multiplying  the  contour  interval 
in  feet  by  the  scale  in  inches  to  the  mile. 


France  1:50000 

France  1 :80000 

Great  Britain,  Ordnance  Survey,  'in. ... . 
Great  Britain,  Ordnance  Survey,  Colonial. 

Great  Britain,  Ordnance  Survey,  1  in 

Great  Britain,  India,  I  in 

Great  Britain.  South  Africa.  1 :  1 25000 

Germany.  1:200000 

Germany,  1 :250000 

Germany,  Prusria.  I  25000 
Germany.  Bavaria.  I  25000 

Italy.  1 :50000.  

Italy.  1:100000  

Spain.  1:50000  


Mean. 


50 
SO 
100 
SO 
50 
20 

s 

41 
81 
20 
101 
81 


From  this  table  the  following  rule  may  be  deduced:  The 
contour  interval  in  feet  is  found  by  dividing  50  by  the  num- 
ber of  inches  to  a  mile  in  the  scale. 

Switzerland  is  an  exceptional  case  where,  on  account  of 
the  mountainous  character  of  the  country,  hill  features  are 
seldom  shown  by  contours  alone  but  by  a  combination  of 
contours  and  hill  shading.  The  following  intervals  are  in 
use  there:  For  the  1:25,000  map,  10  meters;  for  the  1:50,000 
map,  30  meters. 

In  the  United  States,  the  rule  in  most  general  use  to  find 
the  proper  contour  interval  for  any  scale  is  to  divide  60  by 
the  number  of  inches  to  a  mile  in  the  scale.  While  these 
rules  will  not  always  apply  to  any  area  it  is  believed  they 
will  be  helpful  to  topographers.  Mr.  Thackwell  and  I  are 
certainly  in  agreement  on  at  least  one  point,  and  that  is  a 
common  pride  in  good  topographic  work.      L.  B.  Roberts, 

New  York  City,  New  York  Water  Power 

March  14.  Investigation. 


3ir — I  have  been  very  much  interested  in  Mr.  Thackwell's 
further  explanation  of  the  method  he  uses  in  making  topo- 
graphic maps  as  published  in  your  issue  of  Feb.  17,  p.  313. 


Current  American  Shipbuilding 

On  March  1,  1921,  private  American  shipyards  were 
building,  or  were  under  contract  to  build,  for  private 
shipowners  227  steel  vessels,  of  901,229  gross  tons,  com- 
pared with  252  steel  vessels,  of  977,903  gross  tons  on 
Feb.  1,  1921.  The  shipyards  have  reported  no  new  con- 
tracts during  February.  These  figures  do  not  include 
Government  ships  or  ships  building  or  contracted  for 
by  the  United  States  Shipping  Board. — Commerce 
Reports. 


April   14.  1921 
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Hints  for  the  Contractor 


Earth  Auger  Attached  to  Motor  Truck 
Speeds  Hole  Digging 

By  Marshall  Garlingp-.r 

San  Fianci-sio.  Cal. 

IN  1914,  when  the  first  transcontinental  telephone  line 
was  being  constructed,  there  arose  the  necessity  of 
an  improved  method  of  boring  holes  for  poles.  A 
power-driven  auger,  mounted  on  the  rear  end  of  a 
horse-drawn  wagon,  was 
purchased  and  put  into 
use.  The  machine  was 
driven  by  a  four-cylinder 
gasoline  engine  and  re- 
quired a  team  of  four 
horses  to  draw  it.  The 
difficulties  experienced  in 
moving  this  outfit  and  in 
spotting  the  boring  ma- 
chine over  the  points 
where  holes  were  to  be 
dug  resulted  in  the  inven- 
tion by  two  officials  of  the 
Pacific  Telephone  and 
Telegraph  Co.,  Motor  Ve- 
hicle Department,  of  ♦^he 
device    herein    described. 

The  earth-boring  ma- 
chine which  is  photo- 
graphically reproduced 
herewith  is  mounted  on 
the  front  end  of  the 
chassis  of  a  motor  truck. 
Because  of  the  rough 
country  usually  encoun- 
tered a  four-wheel  drive 
truck  was  found  to  give 
the  best  results. 

The  mounting  of  the  lioring  machine  is  such  that  it  is 
possible  to  bore  a  vertical  hole  with  the  truck  on  any 
negotiable  grade,  and  it  is  also  possible  to  bore  a  hnlc 
at  any  angle  up  to  45  deg.  from  the  vertical  with  the 
truck  on  the  level. 

The  machine  is  driven  through  a  universal  shaft  from 
the  power  take-oflT  of  the  truck  transmission.  Since 
there  are  four  speeds  and  a  rever.se  in  the  truck  trans- 
mission the  earth-boring  machine  may  he  driven  at  a 
wide  range  of  speed,  thus  adapting  it  for  work  in 
soils  of  different  nature,  such  as  adobe,  day,  sand, 
hardpan,  etc. 

The  controls  of  the  n)a<hiiie  and  thai  of  a  derrick 
situated  in  the  middle  of  the  truck  U-r  pole  handling 
are  within  easy  reach  of  the  truck  driver.  Inasmuch 
a.s  the  left-hand  drive  on  automobile  trucks  is  almost 
general  the  auger  of  the  boring  machine  is  placed  on  the 
left-hand  side  of  the  truck  in  plain  view  of  the  driver. 

The  driver  spots  the  point  of  the  auger  on  the  survey- 
or's stake  and  sets  the  brakes  on  the  truck,  shifts  the 
compound  gear  of  the  truck  to  neutral  and  pulls  in 
the  clutch  on  the  earth-boring  machine.  The  auger 
is  fed  mechanically  or  by  gravity.    In  boring  the  sjtced 


AiGUK    HOUKS    Sl.\  -  K(JOT 
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of  the  auger  is  usually  such  that  the  earth  is  thrown 
clear  of  the  hoie.  A  hole  6  ft.  deep,  22  in.  in  diameter, 
can  be  bored  on  an  average  of  7  minutes,  considering 
all  classes  of  soil. 

The  cutting  edges  of  the  auger,  which  are  replace- 
able, are  two  in  number,  placed  at  an  angle  such  as 
is  found  in  a  standard  twi.st  drill.  A  feature  incor- 
porated in  the  auger  gearing  is  the  immediate  and 
automatic  reverse  of  the  auger  speed  in  case  the  auger 
strikes  a  hidden  obstruction.  This  precludes  the  pos- 
sibility of  any  injury  to  the  driving  mechanism. 


Salvaging  Used  Bricks  With  Pneumatic 
Chipper  Tool 

A  PROMINENT  engineering  construction  company 
recently  adopted  a  method  of  salvaging  old  bricks 
whereby  it  was  enabled  to  clean  3,000  brick  per  day  at 
a  saving  of  75  per  cent  in  cost  over  the  previous  average 
of  650  brick  per  day  by  hand.  The  work  was  done  with 
a  Boyer  chipping  hammer  made  by  the  Chicago 
Pneumatic  Tool  Co.,  and  fitted  with  extra  wide-faced 
chiselsforged  from  stock 
blanks.  The  bricks  were 
more  uniformly  cleaneil 
than  was  possible  with 
ordinary  unskilled  labor, 
and  the  number  cleaned 
per  day  was  nearly  five 
times  that  of  former 
hand  methods.  Theblows 
delivered  by  the  ham- 
mers were  not  heav.\ 
enough  to  damage  the 
bricks  yet  sufficiently 
effective  to  remove  all 
old  mortar  and  dirt. 

The  work  was  accom- 
I)lished  on  tables.  About 
100  bricks  were  cleaned 
at  a  time.  The  bricks 
were  laid  side  by  side  on  the  table.  When  so  placed  the 
bricks  formed  a  comparatively  flat  surface  measuring 
12  ft.  X  .")  ft.  The  arrangement  enabled  the  operator  to 
clean  10(1  bricks  r)n  one  side  before  turning  them  for 
cleaning  on  the  ends  and  other  side. 

The  labor  cost  of  40c.  per  hour  was  the  same  as  for 
hanfl  methods.  The  cost  of  compressed  air  averaged 
two  cents  per  hour  per  hammer.  The  cost  per  thousaiid 
bricks  exclusive  of  any  charge  for  tools  and  eipiipment, 
hand  cleaTied.  wa'<  S.'i.5.') :  TPech.'inlrally  cleaned,  $1.26. 


.!     i  !         HIPPER  FOn 
LEANING  BRICKS 


KkTlrica!  Indicator  on  London  Subway 

An  electric  inrlicating  device  has  been  installed  on 
the  Lftndon  iMetropolitan  Underground  Railway.  At  the 
boarding  steps  on  each  car  the  passenger  is  confronted 
by  an  illuminated  list  of  stations  at  which  no  stop  will 
be  made;  inside  the  car,  within  view  of  .seated  passen- 
gers, is  a  similar  indicator.  Along  the  center  of  (he  car 
l.s  H  series  of  panels  each  representing  a  station,  each  of 
which  is  illuminated  in  tuni  to  indicate  the  next  stop. 
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News  of  the  Week 

New  York,  April  14,  1921 


Hudson  River  Bridge  Association 
to  Be  Incorporated 

At  a  meeting  held  in  New  York  City 
Api-il  6,  it  was  decided  to  incorporate 
the  Hudson  River  Bridge  and  Terminal 
Association  following  the  meeting  of 
prominent  business  men  last  December 
for  the  purpose  of  forming  a  perma- 
nent committee  to  advance  the  project 
of  building  a  suspension  bridge  across 
the  Hudson  River  according  to  plans 
prepared  by  Gustav  Lindenthal. 

The  decision  to  incorporate  was 
through  a  resolution  from  the  organiza- 
tion committee,  the  chairman  of  which 
is  Otis  H.  Cutler  of  the  American  Brake 
Shoe  and  Foundry  Co.  Others  on  the 
committee  are  Samuel  Rea,  president  of 
the  Pennsylvania  R.R.;  Thomas  F. 
Ryan;  L.  F.  Loree,  chairman  of  the 
executive  committee,  Delaware  and 
Hudson  Co.;  Henry  D.  Walbridge,  presi- 
dent of  the  Pennsylvania  Electric  Co., 
and  George  F.  Post. 

The  purpose  of  the  association  is  set 
forth  in  a  statement  issued  by  the 
committee  as  follows: 

"To  obtain  public  support  for  the  un- 
dertaking, projected  by  Gustav  Linden- 
thai,  an  eminent  bridge  engineer,  to 
build  a  great  double-deck  highway  and 
railroad  bridge  from  Manhattan  Island 
to  Weehawken,  with  terminal  facilities 
on  both  sides  of  the  river  for  passenger 
and  freight." 


First  Unit  of  Seattle  Powe.  Plant 
Soon  Complete 

The  first  unit  of  the  Skagit  River  De- 
velopment project  which  will  furnish 
3,000  hp.,  and  which  is  being  developed 
by  the  city  of  Seattle,  will  be  completed 
and  in  operation  by  June  15,  according 
to  engineer  in  charge,  C.  F.  Uhden. 
The  unit  is  known  as  the  Newhalem 
Creek  plant,  and  will  furnish  power 
through  the  use  of  a  2,700-ft.  tunnel 
driven  through  solid  rock,  and  a  900- 
ft.  36-in.  steel  pipe  line  leading  from  a 
dam  located  i  mile  up  Newhalem  Creek, 
through  which  water  will  pass  to  the 
main  power  station  of  the  Gorge  Creek 
development.  This  station  will  house  a 
power  unit  consisting  of  an  impulse 
waterwheel  and  a  5,600-volt  3-phase 
generator.  Work  on  the  tunnel  has 
been  pushed  all  winter,  and  an  aver- 
age of  from  100  to  105  ft.  per  week 
has  been  maintained  in  driving  this  6x 
7-ft.  tunnel  through  exceptionally  hard 
rock  vvith  the  use  of  Leyner  drills. 


Four  Candidates  Nominated 
for  A.  A.  E.  Presidency 

Four  candidates  for  the  presidency 
of  the  American  Association  of  En- 
gineers have  been  nominated  by  peti- 
tions and  will  be  voted  on  at  the  organ- 
ization's annual  convention  in  Buffalo, 
N.  Y.,  May  9-11.  They  are:  Clarence 
W.  Hubbell,  consulting  engineer,  De- 
troit; Frederic  Bass,  dean  of  the  depart- 
ment of  civil  engineering.  University  of 
Minnesota,  Minneapolis;  Harry  O.  Gar- 
man,  chief  engineer.  Public  Service 
Commission  of  Indiana,  Indianapolis; 
and  Daniel  L.  Turner,  chief  engineer. 
Transit  Construction  Commission,  New 
York. 

For  first  vice-president  there  have 
been  nominated  C.  J.  Tilden,  Washing- 
ton, D.  C;  A.  N.  Johnson,  College  Park, 
Md.;  A.  B.  McDaniel,  Camp  Dix,  N.  J.; 
G.  M.  Butler,  Tucson,  Ariz.;  and  W.  J. 
H.  Strong,  Chicago. 

For  second  vice-president  the  nomina- 
tions are:  Raymond  Burnham,  Chicago; 
A.  S.  Morris,  Oak  Park,  111.;  M.  Z. 
Balph,  Pittsburgh;  and  W.  J.  H.  Strong. 

Where  a  candidate  has  been  nomin- 
ated for  two  positions  he  will   be  re- 
quired to  choose  the  one  for  which  he 
desires  to  run. 
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National  Highway  TraflSc  Con- 
vention April  29 

The  National  Highway  Traffic  Asso- 
ciation will  hold  its  1921  convention  at 
the  Detroit  Athletic  Club,  Detroit, 
Mich.,  April  29.  Sessions  will  begin  at 
10.30  a.m.,  2.00  p.m.,  and  8.00  p.m.  The 
convention  will  be  devoted  to  the  pres- 
entation and  discussion  of  progress  or 
final  reports  of  standing  committees. 
The  following  list  includes  some  of  the 
subjects  pertaining  to  traffic  regula- 
tions and  highway  transport  which 
have  been  assigned  to  committees: 

Traffic  limit  lines  on  roadway  sur- 
faces; design  of  curves  at  street  cor- 
ners to  facilitate  traffic;  widths  of  road- 
ways and  sidewalks  in  municipalities; 
regulations  covering  speeds,  weights 
and  dimensions  of  motor  trucks  and 
irailers;  regulation  of  overloading  of 
motor  trucks;  impact  forces;  curves. 

Complete  programs  may  be  obtained 
from  the  president,  Arthur  H.  Blan- 
chard.  University  of  Michigan,  Ann  Ar- 
bor, Michigan,  or  from  the  secretary, 
Elmer  Thompson,  Automobile  Club  of 
America,  247  West  54th  St.,  New  York. 

To  Control  Kankakee  River 

Governor  McCray  of  Indiana,  has  ap- 
pointed Charles  W.  Henley,  of  Rens- 
selaer; William  Darrach,  of  Kentland, 
and  Thomas  Grant,  of  Lowell,  members 
of  the  Kankakee  River  drainage  com- 
mission to  confer  with  a  similar  com- 
mission appointed  by  the  Governor  of 
Illinois  to  prepare  a  program  for 
straightening  and  deepening  the  Kan- 
kakee River  to  prevent  floods. 


Want  Federal  Highway  Com- 
mission Created 

In  Interview  With  President,  Automotive 

Delegates  Express  Views  on  Need 

for  New  Body 

(Washington  Correspondence) 

A  plea  for  the  establishment  of  a 
federal  highway  commission  was  made 
to  the  President  last  week  by  repre- 
sentatives of  the  automotive  industries. 
It  was  contended  that  the  administra- 
tion of  the  federal  government's  high- 
way appropriations  should  not  be  lodged 
in  a  bureau  of  one  of  the  departments. 
It  was  pointed  out  that  the  U.  S.  Bureau 
of  Public  Roads  is  administering  the  ex- 
penditure of  a  fund  greatly  in  excess  of 
the  appropriations  of  the  entire  De- 
partment of  Agriculture. 

It  is  understood  that  the  President 
will  insist  upon  maintenance  being  a 
condition  of  any  future  highway  legis- 
lation. He  is  said  to  be  of  the  opinion 
that  the  entire  proceeds  from  vehicle 
licenses  should  be  devoted  to  mainte- 
nance work. 

Federal  Aid  CRiTiazED 

Roy  D.  Chapin,  chairman  of  the  high- 
ways committee  of  the  National  Auto- 
mobile Chamber  of  Commerce,  was  at 
the  head  of  the  delegation  which  called 
on  the  President  He  told  Mr.  Harding 
that  the  Automobile  Chamber  of  Com- 
merce is  opposed  to  a  continuance  of  fed- 
eral aid  in  its  present  form  because  he 
believes  the  public  interest  is  not  con- 
served fully  in  the  expenditure  of  the 
large  appropriations  which  have  been 
made.  Mr.  Chapin  and  the  members 
of  his  committee  also  discussed  high- 
way problems  with  Thomas  H.  Mac- 
Donald,  chief  of  the  Bureau  of  Public 
Roads,  with  the  Secretary  of  Agricul- 
ture, the  Secretary  of  Commerce  and 
the  Secretary  of  the  Treasury.  In  reit- 
erating what  he  has  said  before  Mr. 
MacDonald  outlined  his  position  as  to 
maintenance   as    follows: 

"The  task  today  is  to  provide  higtiway 
service :  we  cannot  afford  to  wait  for  the 
construction  of  new  and  modem  types  of 
highways.  The  maintenance  should  be  car- 
ried forward  now  on  roads  improved  and 
unimi)roved.  The  returns  will  more  tlian 
compensate  the  cost.  If  there  is  one  problem 
which  the  road  builders  of  the  United  States 
as  a  whole  must  learn  it  is  that  of  highway 
maintenance.  The  continuity  and  long  radius 
of  operation  of  the  motor  vehicle  require  a 
development  of  maintenance  organizations 
and  maintenance  e.xpendltures  not  hereto- 
fore required  ;  but  in  Uie  same  fact  lies,  be- 
cause of  the  service  rendered,  the  justifica- 
tion for  the  expense  involved.  We  cannot 
neglect  the  simple  metlwds  of  maintenance 
which  have  demonstrated  theii-  utility.  The 
harrow,  the  ro.ad  drag,  the  blade  grader, 
have  a  high  degree  of  utility  in  combina- 
tion with  the  motor  truck  nnd  gas  tractor. 
One  state  engineer  ramarked  tliat  tlie  wide- 
spread use  of  tliese  simpler  maintenance 
tools  in  his  state  s;ived  his  whole  program 
of  higher  cost  construction  because  of  the 
better  highway  service  provided  over  a  large 
mileage. 
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Hetch  Hetchy  Tunnel  Work  Now 
on  Open-Shop  Basis 

Labor  is  nuw  plentiful  on  the  Hetch 
Hetchy  project  and  more  men  are 
applying:  for  work  than  can  be  em- 
ployed. In  the  month  of  March  the  six 
headings  were  advanced  a  total  of  1,714 
ft.  The  best  progress  was  at  Priest 
.portal  where,  on  a  three-shaft  basis,  the 
heading  was  advanced  494  ft.  during 
the  month. 

The  strike  of  unionized  tunnel  work- 
ers called  on  the  project  last  August,  at 
which  time  100  men  quit  work,  has 
never  been  declared  off.  At  a  confer- 
ence in  San  Francisco  between  labor 
leaders  and  city  officials  on  April  6  no 
agreement  could  be  reached  and  city 
officials  announced  that  further  confer- 
ences would  be  futile.  The  work  is  now 
on  the  open-shop  basis.  For  some  time 
past  a  full  crew  of  322  tunnel  men  have 
been  in  the  employ  of  the  Construction 
Co.  of  North  America  and  the  subcon- 
tractors. 

The  men  who  went  on  strike  in 
August  did  so  against  the  orders  of 
union  labor  leaders.  In  October  when 
non-union  crews  had  been  recruited  and 
the  work  was  again  well  under  way,  the 
unions  recognized  the  strike  and  en- 
deavored to  arbitrate  it  on  the  basis  of 
making  the  tunnel  work  strictly  a  union 
job.  Efforts  of  union  labor  in  that 
direction  have  not  met  with  success. 
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Prof.  W.  K.  Halt  Appointed 
Indiana  Slate  Engineer 

Appointment  of  William  K.  Hatt, 
professor  of  civil  engineering,  Purdue 
University,  as  chief  of  the  division  ol 
engineering  of  the  Indiana  state  depart- 
ment of  conservation  has  been  an- 
nounced recently.  This  office,  known  as 
state  engineer,  was  created  by  an  act  of 
the  recent  session  of  the  General  As- 
sembly, as  noted  in  Engineerivg  News- 
Record,  March  31,  1921,  p.  570. 

Prof.  Hatt  was  selected  for  the  posi- 
tion by  the  state  conservation  commis- 
sion with  the  approval  of  Richard 
Lieber,  director  of  the  conservation  de- 
partment, out  of  a  large  field  of  appli- 
cants. The  new  state  engineer,  who  took 
office  April  11,  will  continue  as  a  mem- 
ber of  the  faculty  of  Purdue  University. 
The  arrangement  under  which  the  state 
engineer  is  a  member  of  the  state  school 
faculty  is  similar  to  that  under  which 
the  state  geologist,  who  is  a  member 
of  the  Indiana  University  staff,  is  selec- 
ted. The  division  of  engineering  prom- 
ises to  become  one  of  the  most  import- 
ant bureaus  of  the  state  department. 
Flood  prevention  and  drainage  ques- 
tions will  be  among  the  important  prob- 
lems to  be  solved  by  the  new  division. 
Pollution  of  streams  by  industrial  plants 
will  also  be  investigated. 

Prof.  Hatt  has  been  connected  with 
Purdue  University  since  1893,  but  has 
had  a  wide  professional  experience  out- 
'"ide  his  college  work.  For  a  number  of 
years  he  was  con.sulting  engineer  for 
*he  U.  S.  Forest  Products  Laboratory, 
at  Madison,  Wis.,  and  during  the  war 


years  he  was  president  of  the  .American 
Concrete  Institute. 

New  Ferry  for  New  York-Staten 
Island  Service  Proposed 

A  new  ferry  route  at  New  York  from 
Cortlandt  St.,  Manhattan,  to  Stapleton, 
Staten  Island,  with  a  connection  at  39th 
St.,  Brooklyn,  has  been  recommended  by 
the  committee  on  finance  and  budget  of 
the  Board  of  Estimate  of  New  York 
City.  Three  new  ferry  boats  would  be 
built  and  a  new  slip  constructed  at 
Stapleton.  .4t  Cortlandt  St.,  Manhat- 
tan, the  boats  would  operate  from  the 
northern  slip  of  the  three  now  occupied 
by  the  West  Shore  and  Pennsylvania 
Railroads.  While  the  lease  on  this  slip 
has  two  years  to  run,  it  is  expected  to 
secure  its  use  in  the  meantime  by  ar- 
rangement with  the  railroads 


The  California  Highway  Commission 
has  issued  a  .statement  that  begins  with 
the  assertion,  "The  enactment  of  a  tax 
on  gasoline  to  provide  additional  funds 
for  state  highway  purposes  is  an  im- 
perative necessity  if  the  present  needs 
are  to  be  met  adequately."  Declaring 
that  money  now  available  is  insufficient 
for  four  needs  that  have  recently  arisen 
and  which  were  not  provided  for  in  the 
$40,000,000  budget,  the  commission 
points  out  that  a  gasoline  tax  of  1  cent 
per  gallon  will  automatically  distribute 
the  burden  on  those  who  use  the  high- 
ways most. 

The  four  principal  needs  are  enumer- 
ated as  follows:  (1)  To  widen  and 
thicken  main  trunk  highways  where 
1,400  per  cent  increase  in  motor  trans- 
portation has  made  a  heavier  duty  road 
an  imperative  necessity;  (2)  to  recon- 
struct oil-macadam  roads  taken  over 
into  the  state  system  from  counties; 
(3)  to  assist  impoverished  cities  to  con- 
struct links  of  state  highway  within 
their  incorporated  territory,  and  (4)  to 
supplement  bond  funds  in  restoring  the 
balance  between  1917-1918  estimated 
costs  and  present-day  costs  in  complet- 
ing the  original  system  and  new  roads 
contemplated  when  the  1919  bond  isssue 
was  voted. 

The  California  state  tax  on  automo- 
biles is  not  only  lower  than  in  other 
states  of  equal  highway  development, 
the  commis.sion  asserts,  but  is  below  the 
average  for  the  United  States.  The  tax 
on  the  average  pleasure  car  in  Califor- 
nia is  $1.58  per  annum  less  than  the 
average.  On  the  2J-ton  pneumatic- 
tired   truck   it  is  $12.53  below  average 


Dock  Commission  Would  Replace 
Ferry  with  Piers 

The  Dock  Commission  of  New  YorK 
City  has  decided  to  construct  four  piers 
of  150-ft.  width,  with  332-ft.  slips,  on 
the  Hudson  River  from  36th  St.  to  a 
point  between  42d  and  43rd  Sts.,  ac- 
cording to  announcement  last  week  of 
Dock  Commissioner  Murray  Hulbert. 
This  would  necessitate  doing  away  with 
the  42d  St.  ferry  of  the  West  Shore  R.R. 
and  with  Pennsylvania  R.R.  piers  Nos. 
76  and  77.  Since  the  ferry  is  used  by 
large  numbers  of  commuters  from  New 
Jersey  a  hard  fight  against  the  pro- 
posal is  expected. 

San  Francisco  Harbor  Control 

A  bill  is  now  before  the  California  and  on  the  4-ton  solid  tire  truck  $16.12 
legislature,  with  a  fair  chance  of  pass-  below  average.  These  figures  the  com- 
age,  transferring  the  control  of  the  San  mission  cites  to  show  that  the  Califor- 
Francisco  water  front  from  the  State  nia  tax  is  especialy  low  on  the  type  of 
to  the  city.  Supervision  of  the  harbor  motor  vehicle  which  is  causing  the  most 
is  now  vested  in  the  State  Board  of  damage  to  the  highways. 
Harbor  Commissioners,  an  independent  In  conclusion  the  statement  says: 
body  which  has  administered  the  state  "California  furnishes  in  return  for  the 
bond  issue  devoted  to  port  works  to  taxes  exacted  from  motor  vehicles  in- 
such  good  advantage  that  the  port  is  finitely  more  in  road  service  than  many 
practically  on  a  self-supporting  basis,  states  of  the  union,  and  equals,  if  i"t 
There  are  interests  in  the  city,  how-  does  not  lead,  the  other  states  in  the 
ever,  that  feel  that  San  Francisco  may  mileage  of  improved  roads  over  which 
be  militated  against  by  the  power  of  a  tremendous  and  ever  increasing  vol- 
rival  cities  in  the  legislature  and  de-  unie  of  traffic  is  handled.  In  our  opin- 
mand  that  the  state  turn  over  the 
waterfront  to  the  city,  as  it  has  al- 
ready done  to  most  of  the  other  coast 
cities.  The  shipping  interests  favor 
state  control  and  others  fear  the  dan- 
gers of  municipal  inefficiency  and  polit- 
ical control  should  the  city  be  given 
supervision  of  the  port. 


ion  the  motor  industry  and  organiza- 
tions should  welcome  a  tax  adequate 
to  maintain,  improve  and  extend  the 
state  system." 


Federal  Highway  Council 

New  members  have  been  elected  to 
the  executive  committee  of  the  Federal 
Highway  Council,  Washington.  D,  C, 
as  follows:  W.  J.  L.  Bnnham,  Otis 
Elevator  Co.;  David  Beerroft,  president. 
.Society  of  Automotive  Engineers;  H.  W. 
Alden,  Timken-Detroit  Axle  Co.;  and 
S.  P.  Leeds,  president,  Atlantic  City 
(N.  J.)  Chamber  of  Commerce. 


Chicago's  "Progress"  Exhibition 

An  exhibition  representing  modern 
progress  in  industrial,  civic  and  edu- 
cational affairs  is  to  be  helil  at  Chicago, 
.luly  30  to  Aug.  14  on  the  Municipal 
Pier  which  extends  3.000  ft.  into  the 
lake  and  provides  two  parallel  buildings 
or  exhibition  halls  2,340  ft.  long.  The 
building  influstry  s<'rtion  will  have  a 
space  280  x  66  ft.,  and  it  is  proposed 
that  engineers  and  engineering  soci- 
eties combine  in  a  co-operative  exhibit 
occupying  n  portion  of  this  space. 
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Navy  Wants  Civil  Engineers 

Applications  are  being  received  at 
the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  to  fill 
vacancies  in  the  commissioned  grade  of 
assistant  civil  engineer,  Corps  of  Civil 
Engineers,  U.  S.  Navy,  with  rank  of 
Lieutenant  (junior  grade).  The  pay 
and  allowances  at  entrance  are  approx- 
imately $.3,200  per  annum,  with  increase 
up  to  $9,600,  depending  upon  promo- 
tions in  rank  and  length  of  service. 
The  candidate  must  be  an  American 
citizen  between  the  ages  of  22  and  30 
years  on  Aug.  1,  1921;  must  have  re- 
ceived a  degree  in  engineering;  must 
have  had  not  less  than  20  months  prac- 
tical professional  experience  since 
graduation,  and  must  be  of  good  moral 
character  and  repute. 

Officers  of  the  Corps  of  Civil  En- 
gineers are  detailed  principally  to  the 
various  navy  yards  and  naval  stations 
to  supervise  the  work  under  the  Bu- 
reau of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  consisting  of 
design  and  construction  of  all  the  pub- 
lic works  of  the  naval  establishment 
on  shore  as  well  as  the  maintenance 
and  repair  of  existing  structures. 

Move  Made  To  Charter  Civil 
Engineers  in  Britain 

(London  Corrrspojidcnct) 
The  Institution  of  Civil  Engineers 
has  just  issued  a  notice  to  its  members 
announcing  that  steps  have  been  taken 
to  apply  to  the  Privy  Council  for  the 
grant  of  a  supplementary  royal  charter 
to  confer  the  use  of  the  professional 
description  of  "chartered  civil  engineer." 
This  constitutes  a  new  step  in  the  move- 
ment on  the  part  of  the  Institution  to 
define  clearly  the  term  "civil  engineer." 
Two  alternatives  had  been  previously 
considered:  (1)  A  private  bill,  which 
was  found  to  be  impossible;  and  (2) 
a  public  bill,  which  was  rejected  by  the 
council  of  the  Institution.  It  is  hoped 
that  the  interests  of  the  members  of 
the  Institution  will  be  considerably 
advanced  by  the  establishment  of  a 
definite  status  for  the  civil  engineer. 

Seattle  Water  Department  Shows 
Operating  Profit 

According  to  the  1920  report  of  the 
Seattle  water  department,  submitted  by 
Superintendent  of  Water  L.  B.  Youngs, 
the  department  showed  a  net  profit  for 
the  year  of  $487,66.5.  The  gross  in- 
come was  $1,301,7.55  and  the  expenses 
$810,090.  The  present  water  system  is 
valued  at  $12,011,530.  with  outstanding 
bonds  of  $3,642,135.  The  report  states 
that  in  view  of  the  proposed  raising  of 
the  water  in  Swan  Lake  to  increase 
the  reserve  supply,  the  department  is 
building  dams  at  the  lake  to  cost  $65,- 
000.  These  dams  will  permit  of  the 
raising  of  the  water  level  temporarily 
to  test  the  basin  for  leakage  before 
beginning  the  $6,000,000  project,  which 
includes  a  tunnel  and  controlling  works 
and  new  pipe  lines.  The  dam  work 
will  be  completed  next  fall,  enabling  the 
department  to  raise  the  water  to  its 
maximum  next  winter. 


Federation's  Executive  Board 
To  Meet  in  Philadelphia 

The  executive  board  of  the  Federated 
American  Engineering  Societies  will 
hold  its  next  meeting  in  Philadelphia, 
April  16,  as  guests  of  the  Engineers' 
Club  of  Philadelphia.  A  dinner  is  to 
be  held  at  the  Bellevue-Stratford  on  the 
evening  of  that  date  and  an  address 
v,ill  be  made  by  Herbert  Hoover,  presi- 
dent of  the  federation. 

It  is  announced  by  Secretary  Wallace 
that  the  woik  of  the  committee  on 
elimination  of  waste  in  industry  is 
progressing  according  to  schedule. 
Field  work  will  be  completed  on  or  be- 
fore April  15  and  the  publication  of 
the  final  report  will  be  undertaken  im- 
mediately thereafter.  It  is  expected  to 
publish  the  report  some  time  in  June. 

Within  the  last  few  weeks  two  soci- 
eties have  joined  the  fedei'ation,  the 
Boston  Society  of  Civil  Engineers  and 
the  Engineering  Society  of  Milwaukee. 
The  opportunity  of  becoming  a  charter 
membei-  of  the  federation  expires 
July  1. 

I.  C.  C.  Issues  Four  Supplemental 
Tentative  Valuations 

Pour  "supplemental"  tentative  valu- 
ations, including  a  report  of  the  Kansas 
City  Southern  property,  were  issued  by 
the  Interstate  Connnerce  Commission 
April  5  as  a  result  of  the  decision  in 
the  Kansas  City  Southern  case  requir- 
ing the  Interstate  Commerce  Commis- 
sion to  find  additional  elements  of  land 
values  such  as  cost  of  acquisition,  sev- 
erance damages,  etc.  In  addition  to  the 
Kansas  City  Southern,  reports  were 
issued  of  the  Atlanta,  Birmingham  & 
Atlantic  Co.,  the  San  Pedro,  Los  An- 
geles &  Salt  Lake,  and  the  Winston- 
Salem  Southbound  Ry. 

The  reports  are  issued  in  the  usual 
way  to  the  carriers,  states,  and  state 
bodies,  with  opportunity  to  protest 
within  thirty  days. 


University  of  Colorado  Course 
in  Municipal  Design 

A  course  in  municipal  design,  em- 
bracing the  town  plan,  streets,  water- 
supply  and  sewer  system,  is  being  given 
in  the  senior  year  of  the  course  in  civil 
engineering  at  the  University  of  Colo- 
rado. The  course  consists  of  a  recita- 
tion period  and  two  three-hour  drafting 
periods  per  week.  The  recitation 
period  is  used  to  discuss  plans  made 
during  the  -jrafting  periods,  the  class 
acting  as  a  board  of  engineers.  The 
instructor  acts  only  as  chairman  of  the 
discussions,  the  students  relying  on 
their  own  judgment  in  matters  of 
design.  The  problem  consists  of  laying 
out  lots,  blocks,  streets,  and  alleys,  and 
making  plans,  specifications  and  esti- 
mates of  cost  for  the  municipal  im- 
provements of  an  industrial  town.  This 
problem  is  intended  to  make  a  useful 
application  of  the  fundamental  courses 
of  surveying,  hydraulics,  concrete  de- 
sign,   engineering    materials,   and   bac- 


teriology as  brought  out  in  the  courses 
in  road  and  pavements,  sewerage,  water 
.supply,  plans  and  specifications,  and 
estimates  and  costs.  J.  B.  Marcellus, 
associate  professor  of  civil  engineering, 
is  in  immediate  charge  of  the  course. 


Engineering  Societies 


Calendar 

Annual  .Meetings 

A.MERICWX  .\.SSOCIATIOX  OF  EN- 
GINEERS. Chicago;  Seventh  Con- 
vention. Buffalo.  N.  Y..  May  9. 
10  tind   11. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York;  Annual 
Convention.   Houston.  Texas,  .\pril 


.\.vrERICAN  .SOCIETY  OF  MECHAN- 
ICAI,  ENGINEERS.  New  York; 
SprinK      meetingr.      Chicago,      May 


AMERICA.^  WATER  WORKS  ASSO- 
<"I.A.TION,  New  York  ;  Convention. 
Cleveland,  June   6-10. 

A  MERIC.\N  SOCIETY  FOR  TESTING 
MATERIALS.  Philadelphia ;  An- 
nual meeting.  .Asburv  Park.  .N.  J. 
.Tune  20-24. 


The  North  Carolina  Drainage  Asso- 
ciation will  hold  its  annual  convention 
April  12  and  13  at  Elizabeth  City,  N.  C, 
jointly  with  the  North  Carolina  Geolog- 
ical and  Economic  Survey.  Dr.  Joseph 
H.  Pratt,  director  of  the  State  Geolog- 
ical Survey,  Raleigh,  N.  C,  is  secretary 
of  the  drainage  association. 

The  Rochester  Engineering  Society. 
at  a  joint  meeting  with  the  Rochester 
Rotary  Club  April  26,  will  be  addressed 
by  J.  A.  M.  de  Sanchez,  director  of  the 
economic  division  of  the  French  Em- 
bassy, on  the  situation  in  France. 

The  Western  Society  of  Engineers' 
board  of  direction  has  approved  the  fol- 
lowing nominees  returned  by  the 
nominating  committee  for  officers  for 
the  ensuing  year:  President,  Charles  H. 
MacDowell;  vice-presidents,  J.  L.  Hecht, 
F.  F.  Fowle  and  B.  B.  Shapiro;  treas- 
urer. Homer  E.  Niesz;  trustee  for  three 
years,  E.  W.  Allen;  members  Wash- 
ington Award  Commission  for  three 
years.  Prof.  John  F.  Hayford  and  H.  J. 
Burt.  Additional  nominations  by  pe- 
tition must  be  filed  before  April  20. 

The  Southwest  Water  Works  Asso- 
ciation will  hold  its  annual  meeting  May 
9,  10,  11  and  12  in  Oklahoma  City. 
Features  on  the  program  include  a 
paper  on  "Water  Collections"  by  Miss 
Adella  Martin,  city  clerk,  Newton,  Kan., 
who  has  maintained  a  record  of  100 
per  cent  collections.  Several  other 
women  employees  and  owners  will  take 
part  in  the  discussion.  Health  officials 
of  these  states  will  cover  water  protec- 
tion methods  and  there  will  be  a  series 
of  fifty  3-minute  illustrated  talks  by 
superintendents. 


April  14,  1921 


ENGINEERING     NEWS-RECORD 


659 


♦• 


Personal  Notes 


C.    C.    Haire   has    been   appointed 

engineer  auditor  with  jurisdiction  over 
valuation  and  capital  expenditures,  on 
the  Illinois  Central  R.R.,  virith  head- 
quarters at  Chicago,  111. 

W.  P.  Hayes,  formerly  assistant 
engineer,  Missouri  Pacific  R.R.,  has 
been  promoted  to  division  engineer  on 
the  Louisiana  division,  with  headquar- 
ters at  Monroe,  La. 

R.  G.  Bush,  formerly  assistant  en- 
gineer in  the  valuation  department, 
Missouri  Pacific  R.R.,  at  St.  Louis,  Mo., 
has  been  appointed  assistant  engineer 
on  the  Valley  division. 

W.  F.  L  I  N  E  B  E  R  G  E  R,  who  was  em- 
ployed in  the  construction  of  ports  and 
later  in  railroad  and  hydraulic  engi- 
neering, was  recently  elected  a  member 
of  Congress  from  the  9th  California 
district  to  fill  a  vacancy  caused  by  the 
death  of  Congressman  C.  F.  Vande- 
water.  Congressman  Lineberger  was, 
for  a  time,  a  member  of  the  Harbor 
Commission  of  Long  Beach,  Cal.,  and 
(juring  the  World  War  was  a  captain, 
Engineers,  with  the  1st,  32nd  and  40th 
divisions. 

Henry  T.  Shelley,  assistant 
engineer.  Bureau  of  Surveys,  and  for 
fourteen  years  in  the  employ  of  the  city 
of  Philadelphia,  Pa.,  on  grade  crossing 
removal  and  sewers  and  sewage  treat- 
ment works,  has  resigned  to  become 
chief  engineer  of  materials  and  con- 
struction for  the  Eastern  Clay  Products 
Association  of  Pittsburgh. 

C.  R.  Dart,  bridge  engineer,  Sani- 
tary District  of  Chicago,  since  1901,  has 
resigned  to  open  a  consulting  office  in 
Chicago.  His  early  engineering  ex- 
perience was  gained  on  railroad  con- 
struction for  nine  years  after  gradua- 
tion from  Michigan  Agricultural  College 
in  1881  and  a  post-graduate  course  in 
Michigan  University.  Following  em- 
ployment on  the  World's  Fair  at  Chi- 
cago, he  was  for  a  time  with  S.  G. 
Artingstall,  then  for  one  year  with 
Alfred  Noble  and  three  years  with 
George  S.  Morison.  Mr.  Dart  served 
for  many  years  as  the  treasurer  of  the 
Western  Society  of  Engineers. 

P.  L.  Shen,  Kiangsu  Grand  Canal 
Improvement  Board,  China,  expects 
soon  to  be  in  this  country  for  eight 
months  to  look  into  hydraulic  works 
and  the  U.  S.  Reclamation  Service 
projects.  This  board  was  instrumental 
in  bringing  to  China  the  American  Red 
Cross  Board  of  engineers. 

Howard  L.  King,  formerly  resi- 
dent engineer  on  construction  of  acid 
phosphate  plant  by  the  Pratt  Engineer- 
ing &  Machine  Co.  at  East  Point,  Ga., 
is  now  engineering  inspector  on  the 
Hudson  River  vehicular  tunnel,  New 
York. 

HoLTON  Cook  is  now  resident 
engineer  with  the  Kentucky  Highway 
Commission    on   the   construction   of   » 


federal-aid  road  and  will  be  located  at 
Dixon,  Ky. 

Ernest  E.  Tupes,  for  a  number 
of  years  a  designing  engineer  with  the 
American  Bridge  Co.,  has  opened  an 
oflice  in  Chicago,  for  the  practice  of  law 
in  relation  to  patents,  trademarks,  copy- 
rights and  corporations. 

Johnson  &  Benham,  Inc., 
consulting  engineers,  of  New  York  and 
Kansas  City,  Mo.,  announce  the  reor- 
ganization of  their  business.  All  con- 
tracts and  business  of  the  New  York 
office  have  been  taken  over  by  the 
George  A.  Johnson  Co.,  Inc.,  the  mem- 
bers thereof  being  George  A.  Johnson, 
Harold  C.  Stevens,  Nelson  B.  Wolfe, 
Charles  R.  WyckolT  and  Harry  B.  Joyce. 
The  main  offices  of  the  corporation  are 
in  New  York  City.  All  contracts  and 
business  of  the  Kansas  City  office  have 
been  taken  over  by  Benham  &  Muller- 
gren  a  partnership  consisting  of  Web- 
ster L.  Benham  and  Arthur  L.  MuUer- 
gren. 

N.  S.  S  P  R  A  G  u  E,  until  recently  chief 
engineer  of  the  Bureau  of  Engineering, 
Pittsburgh,  Pa.,  is  now  engaged  in  gen- 
eral engineering  practice  with  offices  in 
the  Wabash  Building,  Pittsburgh. 

W.O.  Sherman,  formerly  with 
the  Chemical  Construction  Co.,  Char- 
lotte, N.  C,  has  been  engaged  as  chief 
engineer,  Carolina  Steel  &  Iron  Co., 
structural  steel  fabricators,  Greens- 
boro, N.  C. 

Walter  E.  Spear,  formerly  de- 
partment engineer  of  the  headquarters 
department.  New  York  Board  of  Water 
Supply,  who  was  granted  a  leave  of 
absence  to  make  investigations  and  re- 
ports on  water  supply  and  sewerage  of 
Athens  and  Piraeus,  has  reassumed  his 
duties  as  department  engineer  with  the 
water  board. 

Fred  C.  Doolittle,  civil  engi- 
neer and  construction  foreman,  has  been 
appointed  highway  maintenance  engi- 
neer for  Whitman  County,  Wash. 

Eugene  E.  Haskell,  C.  E.  and 
M.  C.  E.,  Cornell  '79  and  '90,  will  retire 
as  dean  of  the  College  of  Civil  Engi- 
neering at  Cornell  University  this  June, 
at  the  end  of  his  sabatie  leave. 

E.  K.  H  A  T  t  E  N  has  been  appointed 
assistant  engineer  of  the  Georgia  fe 
Florida  Ry.,  with  headquarters  at  Aug- 
usta, Ga. 

G.  H.  B  A  L  L  A  n  T  y  N  E,  resident  en- 
gineer. Western  Pacific  R.R.,  with  head- 
quarters at  Sacramento,  Cal.,  has  been 
appointed  acting  chief  engineer  with 
headquarters  at  San  Francisco,  Cal. 

J.  B.  Pridgen,  formerly  in  the 
engineering  department  of  the  Atlantic 
Coast  Line  R.R..  has  been  appointed  en- 
gineer of  construction  of  the  North 
Carolina  Highway  Commission. 

W.  L.  A  F  F  L  E  C  K  has  been  appointed 
city  engineer  of  Nelson,  B.  C. 

A.  G.  D  A  L  Z  E  L  L,  recently  in  private 
engineering  practice  in  Vancouver,  B. 
C,  is  now  consulting  engineer  to  the 
Vitrified  Clay  Pipe  Publicity  Bureau, 
Toronto,  Ont. 


Samuel  Moreell,  Jr.,  assist- 
ant engineer,  structural  division,  Sani- 
tary District  of  Chicago,  has  been  made 
chief  structural  engineer. 

Julius  R.  Hall,  acting  engineer 
of  bridge  design.  City  of  Chicago,  has 
been  made  principal  assistant  engineer, 
Sanitary  District  of  Chicago. 

J.  O.  Francisco,  formerly  field 
engineer,  Colorado  State  Highway  Com- 
mission, is  now  road  enginer  of  LaPlata 
County,  Col.,  in  charge  of  maintenance 
and  construction  of  1,600  miles  of  road, 

H.  M.  S  T  A  F  F  L  E  T,  recently  head  of 
the  construction  department  of  Liggett 
&  Myers  Tobacco  Co.,  Durham,  N.  C, 
and  formerly  with  the  Austin  Co.,  has 
reentered  the  employ  of  the  Austin  Co. 
as  superintendent  of  construction  on  a 
sales  and  service  station  to  be  built  for 
the  Hartford  Brick  Co.,  East  Hartford, 
Conn. 

I.  G.  H  E  R  s  H  E  Y,  formerly  division 
engineer  with  the  Du  Pont  Engineer- 
ing Co.,  is  now  superintendent  of  high- 
way construction  with  the  Souder  Con- 
struction Co.,  Lancaster,  Pa. 

Leonard  Murray,  for  several 
years  associated  with  Charles  E.  Eaton, 
consulting  paper  mill  engineer,  is  now 
in  the  employ  of  the  engineering  depart- 
ment, Watertown,  N.  Y. 

Ray  E.  Palmer,  for  the  past  12 
years  connected  with  the  New  York 
State  Highway  Department,  with  head- 
quarters in  Watertown,  N.  Y.,  has  been 
appointed  assistant  engineer  on  the 
staff  of  the  division  engineer  at  Hornell. 
N.  Y. 

H.  J.  B  a  u  M,  formerly  assistant  en- 
gineer at  Johnstown,  Pa.,  has  been  ap- 
pointed city  engineer  of  Altoona,  Pa. 

Thomas  Mead,  formerly  deputy 
engineer,  has  been  appointed  county 
engineer,  Whitman  County,  Wash. 

Major  Clyde  J.  Chaffins, 
resident  engineer  of  the  Idaho  Bureau 
of  Highways,  Sand  Point,  Idaho,  has 
been  made  office  engineer  in  the  Cceur 
d'Alene  office  under  W.  J.  Bassett,  dis- 
trict engineer. 

Alejo   a.    CarreAo   Y.    Sar- 

D  I  A  A  s,  a  graduate  in  civil  engineering 
of  Rensselaer  Polytechnic  Institute 
(1903)  has  been  elected  president  of  the 
Society  of  Cuban  Engineers,  He  was 
born  in  Calimete,  Province  of  Matanzas, 
Cuba,  March  25,  1878.  After  leaving 
college  he  returned  to  Cuba  and  estab- 
lished the  Cavodonga  sugar  mill,  of 
which  he  is  still  manager.  In  1914  he 
built  a  broad  gage  railway  line  of  17 
kilometers  across  the  Cienaga  de  Za- 
pata. Four  years  later  he  became  as- 
sistant engineer  in  the  Department  of 
Public  Works  having  to  do  with  the 
upkeep  of  thoroughfares  and  parks  in 
Havana.  During  this  time,  with  several 
of  his  colleagues,  ho  founded  the  So- 
ciety of  Cuban  Engineers.  Much  of 
Sr.  Carrefio's  time  has  been  devoted  to 
the  development  of  the  sugar  industry 
and  he  has  made  special  studies  along 
these  lines  for  American  companies  in 
Santo  Domingo. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Lower  Wages  in  Building  Industry 
at  San  Francisco 

A  7  J -per  cent  reduction  has  been  tle- 
cided  upon  as  a  proper  change  in  the 
wage  schedule  of  seventeen  building 
trades  by  the  board  of  arbitration  for 
the  San  Francisco  bay  district  building 
industry.  The  new  wage  schedule  be- 
came effective  April  11  and  will  con- 
tinue for  six  months.  At  the  end  of 
that  time  the  wages  will  again  be  set 
to  conform  to  what  the  board  members 
believe  to  be  fair  to  both  employers 
;ind  employees. 

The  arbitration  of  wage  rates  first 
came  up  when  labor  organizations  in  a 
number  of  the  building  trades  de- 
manded increases  last  October.  It  was 
then  agreed  that  the  matter  would  be 
submitted  to  arbitration  as  announced 
in  Engineering  News-Record  Feb.  3,  p. 
'239,  and  that  any  increases  allowed 
would  be  made  retroactive.  No  state- 
ment was  included  regarding  making- 
decreases  retroactive.  The  board  of 
arbitration,  which  began  its  work  in 
January,  was  agreed  upon  by  represent- 
atives of  the  Building  Trades  Council 
and  the  Central  Council  of  the  Builders 
Exchange,  and  the  San  Francisco 
Chamber  of  Commerce  secured  the  ser- 
vices of  the  individuals  comprising  the 
board.  It  was  agreed  by  representa- 
tives of  employers  and  employees  that 
the  decisions  of  this  board  would  be 
accepted  as  final  and  that  such  a  body 
would  be  regarded  as  "a  continuing 
board." 

The  report  of  the  board  states  that 
the  cost  of  living  in  San  Francisco  in- 
creased 85.1  per  cent  from  1914  to 
Jan.  1,  1921.  "In  1914  the  lowest  wage 
paid  in  any  trade  was  $3.00  a  day," 
the  report  states.  "By  applying  the  85.1 
per  cent  increase  in  costs,  we  find  that 
the  wage  of  corresponding  purchase 
power  is  $5.55.  In  this  particular  trade 
the  wage  increases  to  date  have  been 
100  per  cent.  Therefore  a  reduction  of 
7i  per  cent  of  the  present  wage  is 
necessary  to  equalize  the  wage  with  the 
cost  of  living." 


Wage  Controversies  General  in 
Building  Trades 

Wage  controversies  continue  as  the 
absorbing  problem  in  the  building  in- 
dustry the  problem  being  resolved  into 
either  opposition  to  wage  reductions,  or 
voluntary  cuts,  with  demands  for  in- 
creases being  reported  from  time  to 
time. 

Denver  contractors  have  adopted  the 
open  shop  plan  of  opposing  building 
trades  labor  after  unsuccessful  means 
had  been  tried  to  force  employees  lo 
acknowledge  the  action  of  the  state  in- 
dustrial commission  in  authorizing  a 
10  to  12-per  cent  decrease.     Consequent 


to  building  trades  difficulties  in  Massa- 
chusetts, best  expressed  in  the  Boston 
.situation  where  the  state  arbitration 
board  has  taken  a  hand  in  the  settle- 
ment of  a  strike  that  was  called  In 
January,  a  move  has  been  started  to 
organize  employers  all  through  the 
state  to  hold  out  for  a  20  per  cent  de- 
crease. Employers  are  using  the  strike 
in  several  Massachusetts  towns  as  a 
protest  against  wage  cuts. 

Fights  against  wage  reductions  are 
acute  in  other  places  than  Massachu- 
setts, Rochester  reporting  serious  diffi- 
culties over  a  proposed  15-per  cent  re- 
duction, with  the  possibility  present  of 
the  state  industrial  commission  inter- 
posing. Failure  to  agree  on  1921  wage 
agreements  has  practically  tied  up  build- 
ing operations  in  Ohio  cities,  except  in 
Columbus.  The  Newark  Building 
Trades  Council  of  some  8,000  members 
has  rejected  a  proposed  wage  cut,  as 
has  Walla  Walla,  Wash. 

In  Chicago  some  of  the  building 
trades  unions  have  voted  to  accept 
a  20-per  cent  reduction,  advocated 
for  all  trades  by  the  Chicago  Con- 
tractors Association.  Other  Chicago 
unions  stand  firm  against  a  reduction. 
Springfield,  111.,  carpenters  have  ac- 
cepted a  decrease  of  10  cents  an  houi\ 
Bricklayers  of  Spokane,  Wash.,  have 
voted  to  accept  a  10-per  cent  reduction 
and  the  plumbers  of  Wilmington,  Del., 
have  offered  voluntarily  to  reduce  wages 
in  order  to  stimulate  building,  other 
trades  promising  similar  action. 

In  the  face  of  an  announcement  that 
Albany,  N.  Y.,  building  trades  employ- 
ers would  cut  wages  25  per  cent  on  May 
1,  the  new  proposals  of  the  building 
trades  council  members  contain  a  de- 
mand for  a  10-per  cent  increase  for 
hoisting  engineers. 


Department  of  Justice  to  Watch 
Building-Material  Interests 

The  Departn>ent  of  Justice  will  in- 
form itself  as  to  the  prices  of  building 
material  at  important  centers  through- 
out the  country  it  has  been  announced. 
The  Attorney  General  states  that  the 
Department  has  evidence  of  the  exist- 
ence of  questionable  practices  in  the 
handling  of  building  materials  in  Wash- 
ington, Pittsburgh,  St.  Louis,  Cleveland 
and  Chicago.  The  Department  will  lend 
active  aid  to  the  local  officials  in  an 
effort  to  break  up  price  fixing  and  other 
violations  of  the  anti-trust  laws.  The 
Attorney  General  has  made  it  clear 
that  he  will  make  a  determined  effort 
to  break  up  the  various  practices  which 
look  to  price  raising.  In  sounding  a 
warning  to  the  building  material  in- 
dustry, he  stated  that  it  would  be  well 
for  other  business  interests  to  take 
note. 


Steel  Corporation  Cuts  Prices 

structural  Shapes  Down  $5   Per  Ton — 
Rail  Prices  Unchanged 

On  April  12  the  United  States  Steel 
Corporation  announced  a  price  cut, 
effective  immediately,  by  which  struc- 
tural shape.s  are  reduced  $5  per  ton, 
plates  $9,  bars  and  wire  rods  $9,  plain 
wire  $7,  sheets  and  small  billets  $8, 
slabs  $4,  4  X  4  and  heavier  billets 
$1.50,  and  $15  for  tin  plates,  all  f.o.b. 
Pittsburgh.  In  some  instances  the  new 
prices  are  higher  than  those  of  the  in- 
dependent manufacturers,  notably  in 
the  case  of  plates.  Again,  in  the 
case  of  billets,  the  Corporation  price  is 
slightly  below  independent  quotations. 
There  were  no  price  reductions  on  rails 
or  nails.  This  is  the  first  pricE  revision 
by  the  United  States  Steel  Corporation 
since  March,  1919,  when  prices  were 
fixed  by  the  Industrial  Board. 


Pennsylvania  and  New  York  Open 
Bids  on  162  Miles  of  Road 

On  April  1  the  Pennsylvania  State 
Highway  Department  opened  bids  for 
the  construction  of  approximately  80 
miles  of  highways.  On  April  5  the 
New  York  State  Highway  Commission 
opened  bids  for  the  construction  of  the' 
same  mileage.  Though  there  is  no 
basis  for  comparison  in  the  prices  sub- 
mitted in  the  two  states  some  interest- 
ing details  are  apparent  in  the  exam- 
ination of  the  two  bids. 

In  the  State  of  New  York  the  en- 
gineer's estimate  for  the  80  miles  was 
$3,287,092,  and  the  sum  of  all  the  low 
bids  was  $3,033,292,  or  $253,800  below 
the  total  engineer's  estimate.  In  other 
words,  the  sum  of  the  low  bids  was  92 
per  cent  of  the  total  estimate.  In  New 
York  on  only  one  project  were  no  bids 
submitted,  most  projects  attracting 
from  four  to  seven  bidders.  On  the  22 
projects  on  which  bids  were  submitted, 
there  was  a  total  of  85  bidders.  Inas- 
much as  the  total  of  the  high  bids  was 
97  per  cent  of  the  estimate,  the  range 
between  low  and  high  bidders  was 
necessarily  small. 

In  Pennsylvania,  bids  were  received 
for  the  construction  of  the  following 
types:  (1)  Bituminous  surface  on  con- 
crete base,  or  one-course  reinforced 
concrete,  38  miles:  (2)  one-course  rein- 
forced concrete,  18  miles;  (3)  one-course 
reinforced  concrete  and  Hillside  brick, 
21  miles;  and,  brick,  3*  miles.  On 
Type  1,  the  average  per-mile  cost  of 
the  low  bid  was  $60,500.  The  average 
per  mile  cost  on  Type  2  was  $67,500, 
on  Type  3,  $69,000,  and  on  Type  4  $78,- 
000.  The  sum  of  low  bids  submitted 
for  all  types,  distributed  among  24 
projects  was  approximately  $5,400,000. 
This  shows  an  average  per  mile  cost 
of  all  types  of  about  $66  000  per  mile. 
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Road  Bids  Decrease  Six  Per 
Cent  in  Six  Weeks 

Same  Contractor  Low  on  Both  Bids  in 

Two   of    Fifteen    Projects — 

Many   New    Bidders 

On   Feb.    18   the    Pennsylvania    State 


nuary. 

District  No.  H  (Richmond — Twenty-three 
cities  show  894  permits  issued  for  new  con- 
struction during  February,  in  comparison 
with    624    permits    in    January. 

District  No.  7  (Chicago)  —  Increase  in 
number    of    building    permits       Of    311    per- 


TABLE  I— COMPARISON  OF  BIDS  OPENED  FEB.  18,  READVERTISED 

AND  REOPENED  MARCH  31— PENNSYLVANIA 

HIGHWAY  DEPARTMENT 


Federal  Reserve  Banks  Report 
Increase  in  Building 

An  increase  in  building-  is  remarked 
in  the  March  reports  of  the  member 
banks  of  the  Federal  Reserve  Board. 
The  district  reports  follow: 
District  No.  2  (New  York) — Forty-eight 
Highway  Dpeartment  received  bids  for  per  cent  of  the  value  of  building  contracts 
the  construction  of  approximately  100  ■"  f;^;-o;  --,  ^^ /-'j.'-»'f,',  J-S-- 
miles  of  modern-type  highways  but  the  District  Xo.  4  (Cleveland)  —  Thirteen 
bids  were  rejected  on  the  ground  that  c't'es  show  l.SS.J  permits  for  new  construc- 
^•^„^^,      J  ,.         ,     tion.   with  a  total   value   $4,843,916   m   Feb- 

they  did  not  reflect  the  downward  trend     ruary,   as  compared   with   S72   permits  with 
of  prices  of  labor  and  materials.     Most     value  of  $4,631^924   in 
of  the  projects  included  in  the  Feb.  18 
opening     were     re-advertised     and     re- 
opened on  March  31,  and  a  comparison 
of   the   low   bids    in    the    two    openings 

indicates  that       

within  the  six 
weeks'  period  of 
time  a  decrease 
of  6  per  cent  in 
the  bid  price  is 
noted. 

In  the  analysis 
and  comparison 
of  these  two  sets 
of  bids,  shown  in 
the  accompanying 
table,  several 
facts  are  to  be 
noted.  In  the  first 
place,  in  every 
case  but  one  the 
low  bid  of  March 
31  was  consider- 
ably lower  than 
that  of  Feb.  18. 
In  that  one  case 
it  is  apparent  that 
the  contractor's 
estimate  was  un- 
reasonably low, 
inasmuch  as  the 
next  low  bidder 
on  Feb.  18  was  20 
per  cent  higher 
than  the  low  bid. 
The  low  bid  on 
that  particular 
project,   which    is 

noted  in  the  table  as  Route  No.  9.'j  in 
McKean  County,  was  considerably  lower 
than  the  average  of  all  bids  received  on 
that  project  Feb.  18. 

When  bids  were  opened  on  the  proj- 
ects March  31  it  was  apparent  that  a 
number  of  new  bidders  were  in  the  list. 
In  most  cases  the  same  bidders  who  bid 
on  the  project  Feb.  18  revised  their  bids 
and  submitted  them  for  opening  March 
31,  though  in  a  few  cases  the  first  bid- 
ders dropped  out  entirely.  The  total 
low  bid  of  Feb.  18  was  $.5,2.53,7.52, 
whereas  the  total  low  bid  for  the  same 
project  March  31  was  $4,939,678,  a  sav- 
ing of  $314,074. 


March  31 

Increase 

Bid  of 

Length 

Low  Bid, 

Low  Bid. 

or 

Low  Bidder 

Projept 

in  Feet  Type 

Feb.   18 

March  31 

Reduction 

Feb.  18 

Allegheny  Co. 

Route  246 
Beaver  Co 
Route  204 

li,556 

A 

$212,709 

$191,095 

— 

21,614 

$210,611 

26.953 

A 

373,017 

347,676 



25,341 

360.449 

Bucks  Co. 

Route  156 

67,069 

A 

1,109,520 

1,008.567 

— 

100.953 

1,069,582 

Bucks  Co. 

Route  151 

36.706 

A 

456.900 

417.713 

— 

39.187 

446,070 

Bucks  Co. 

Route  28 

16.010 

A 

226.616 

211.416 

— 

15,400 

218.991 

Clearfield  Co. 

Route  313 

25,426 

A 

334.416 

320.665 

— 

13,751 

320,665 

Craivford  Co. 

Route  82 

24.787 

B 

283.464 

276.022 

— 

7.442 

Didnt  bid 

Crawford  Co. 
Vernon  tup. 
Route  82 

18,619 

C 

319,966 

306.844 

_ 

13.122 

307.329 

.McKean  Co. 

Route  95 

32,199 

B 

382,999 

412.117 

+ 

29.118 

Didnt  bid 

McKean  Co. 

Route  96 

6,188 

C 

119.123 

99.743 

— 

19.380 

113.138 

Northumber- 

land Co, 

Route  18 

18,957 

B 

255,185 

227.219 

— 

27,966 

Bid  rejected 

Northumber- 

land Co.. 

Route  161 

26.200 

A 

306.203 

294.111 

— 

12.092 

294,111 

Tioga  Co. 

Ii/>ute  196 

41,843 

B 

566.465 

538,614 

— 

27,851 

575,813 

Warren  C'o. 

H/mte  181 
We.-tmorc- 
laiid  Co. 

16.137 

,\ 

211.255 

198.299 

— 

12.956 

198.299 

Route  68 

6,895 

379,545 
.tc  reinfo 

A 

95,714 

89.577 

— 

6.137 

Didn't  bid 

Totals 

J5.253.752 

$4  939.678 

_ 

$314,074 

A:  ODe-coui 

reed 

roncrete       I 

;   Bituminous  ^ 

urface  on 

concrete  base. 

or  reioforced  concrete. 

C:  Onc-coursc  reinforced  concrete 

and  Hillside  brick. 

Contracts  for  Past  Week  Are 
More  than  $23,000,000 

Due  to  the  number  of  small  contracts 
let  in  street  and  road  construction,  and 
the  continued  strength  in  miscellaneous 
building,  the  aggregate  value  of  con- 
tracts for  the  past  week  as  reported  in 
Engineering  News-Record  is  in  excess 
of  $23,000,000.  The  largest  figures  are: 
Miscellaneous  buildings,  $9,865,279,  and 
streets  and  roads,  $8,365,302. 

As  an  indication  of  how  these  con- 
tracts average  in  value  the  total  cost 
of  street  and  road  contracts  is  spread 
over  95  projects,  and  miscellaneous 
building,  58  projects.  Industrial  build- 
ing shows  a  substantial  increase  over 
the  March  weekly  average,  the  total 
value  of  contracts  let  being  $3,911,000. 

The  largest  road  projects  let  were 
nine  contracts  awarded  by  the  Pennsyl- 
vania Highway  Department  for  a  total 
of  $1,975,700,  those  projects  being 
among  the  ones  readvertised  March  31. 


Hoover  Meets  Technical  Editors 

Herbert  Hoover,  Secretary  of  Com- 
merce, discussed  with  technical  and 
trade  paper  eflitor.i  on  April  12  the 
problems  of  the  Department  of  Com- 
merce with  the  purpose  of  developing 
ideas  by  which  the  department  might 
be  of  greater  service  to  the  industries  of 
the  country. 


mits  is.sued  during  February  in  the  city 
of  Chicago.  ISl  were  for  residence  con- 
.struction. 

District  No.  S  (St.  Louis)— Five  leading 
cities  report  further  heayy  falling  off  in 
numbir  and  dollar-value  of  building  permits. 

District  .No.  n  (Minneapolis) — Nine  larg- 
est cities  report  7R3  contracts  \yith  a  total 
yalue  of  $2,179,784  for  February— an  in- 
ereasi'  of  3  4  p<'r  cent  In  number  and  of  li»2 
per  cent  in  value  a«  compared  with  Jan- 
uary ;  and  an  Increase  of  !)  per  cent  in 
number,  but  decrease  of  3  per  cent  in 
value,    as    compared    with    February.    1S2C 

District  No.  in  (Kan.saH  City) — Sixteen 
cities  show  l,3."i2  building  permits  Issued, 
526  more  than  Janu.nry  permits  and  78  less 
than  permits  issued  In  February,  1920.  The 
fart  that  the  total  value  of  permits  was 
less  than  in  .January  Is  believed  to  indicate 
that  more  attention  was  given  to  the  bulbi- 
ng of  residences  and  fewer  permits  were 
Issued    for   larger   buildings. 

l>istrlet  No.  II  (Dallas)— Total  bulldlng- 
permll  \Mlue  shows  an  Increase  of  approx 
Imately  50  per  cent  ovnr  .January,  but  a 
decrease  of  mor*'  than  .'»3  per  cent  from  the 
total   value   for   February.    I!<2n. 

District  No.    12    (.'i.ii   Fr:in.ixco)— Twenty 
Titles  report  durl 
31  «  per  e. nt   In 
number  of  p<rmli 
.lanuary.       Pi.rtl. 
Cisco.    T.os    Ang'l 
BTnrki 
down' 
terlal 


Power  Company  Plans  Extensive 
Work  in  Next  Ten  Years 

In  a  rate  hearing  before  the  Califor- 
nia Railroad  Commission  on  March  30, 
John  A.  Britton,  vice-president  and  gen- 
eral manager  of  the  Pacific  Gas  &  Elec- 
tric Co.,  presented  figures  to  show  what 
the  company  proposes  to  do  in  con- 
struction in  the  next  ten  years. 

From  1910  to  1920  consumers  on  the 
company's  system  increased  from  73,500 
to  266,132  and  based  on  this  previous 
record  and  the  situation  today,  Mr.  Brit- 
ton estimated  that  by  1930  the  peak 
demand  would  total  570,000  hp. 

To  meet  this  expected  increase  in 
demand,  the  company  plans  to  expend 
within  the  next  ten  years  a  total  of 
$161,000,000  in  its  power,  water,  gas 
and  railway  departments.  Of  this 
total  about  $138,.500.000  will  be  re- 
quired for  the  development,  delivery 
and  distribution  of  power  from  the  Pit 
River  where  construction  is  now  under 
way  on  a  chain  of  largo  hydro-electric 
generating  stations. 


1  11  mcr'-ase  nt 

l.ei«  c.nl  In 
una  red  with 
.San  Fran- 
aii'l  rjB.idena  report  a 
Increase  „f  l>ulldlng  ueilvity  wllb 
ird  mo\f'>ment  of  the  cost  of  ma- 
and  labor. 


Record  Car  Surplus  Reported 

A  record  car  surplus  Oii  March  31, 
1921,  is  shown  by  tabulations  of  the 
Car  Service  Division  of  the  American 
Railway  Association.  On  this  date 
there  were  on  siding.-;  throughout  the 
country  495,904  surplus  freight  cars, 
the  largest  number  in  the  history  of 
American  railroads,  an  increase  of 
36,493  over  the  total  on  March  23,  or 
an  increase  of  82,000  within  a  month. 
It  is  stated  that  the  increase  is  due 
entirely  to  the  falling  off  in  coal  ship- 
ments. Of  the  total  stirplu.s  slightly 
more  than  half,  or  255,055,  consists  of 
coal  cars,  compared  with  172,860  on 
March  1.  During  the  week  ending 
March  26  only  122,189  cars  were  loaded 
with  coal,  the  smallest  number  in  one 
week  for  some  years.  The  surplus  of 
box  car.s  on  March  31  was  171,119,  or 
6,900  more  than  on  March  23,  but  2,400 
below  the  total  on  M.irch  1. 


662 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  15 


Weekly  Construction  Market 

constrSonmatenlls  and  of  noting  important  pr^^^         The   fim  issue  of  each   month   carries   complete  m  the  issue  of  April  7,  the  next,  on  May  5. 

Minne-  San 

Steel  Products-                            New  York      Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes   100  1b                 .    -   ?3,3.i           ?4.25             S3 ,  75             $3.58     ?3.51  g4.65           ?4  45               S5.00       ?5.00 

it:uctu:alri^^e'ts^00  1bV;^      4.85            7.05               5.08       5   30  6.90             7  05                 6  25         8.50 

Reinforcng  bars,  i  in.  and  larger,  100     ^^^              ^^^                ^^^                ^^^        ^    .-,^  ^^^,            ^^^                  _^  ^^^         ^  ^5 

^'dfsco^t'   ''.''''''. ^'.'°.''"'   ''"'         43%       45.65-5%  40(5  45%         S3i,%     46.9-5%     29@33%     44@47  40%       5% 

^Ton'".^'''"'..^'"■..'"^°"^'°°63  30          64.00            66.20            64  10     67  80  70  00          87.65              73.00      80  00 
Concreting  Material: 

g-7n^s5r^"       :■  ir"'!:?;      ill      l^  iS>  Ifo     Uo       iJS    If. 

SandcuVd               :    ...      125              1.50               1.75               2.75        1.00  1.10             1.65                  1.50         1.50 

Crushed  stone,  iin.Vcu.yd 2.15             2.50               3.20               2.75       2.25  3.50             2.50                 3.50         2.10 

Miscellaneous: 

Pine,  3x12  to  12x12. 20  ft.  and  under.    ^^^^           37   50             45  00             55  00     4100  47  00           27.00             28@30     120  00 

I  ime   finished'  hvdrated,  ton.  .....  ,    2100           1800             25  00             2000     2900  32  00           25.40               24.00       30.00 

Lirecomnnon   irmT200  1b.  bbl.^        3.30              1.65               2   50               165       2.00  3  20             2.25                 2.75       15.00 

Common  brkSred,  1,000 18  40           12  00             25  00             12  00     18  00  16.00           18.00               19.00       18.00 

Hollow     bu,ld.ng     tile,     4x12x12,    ^^^^^^^       0.14               0  21                    12          .06  .11                .12^                  .13            .28 

Hollow    partition    tile     4x12x12,  ^^.  ^^^        ^^^  ^^  ^^^  ^^        

Linleedoil.raw;5bbUots,gai;:::::        :67-              :69                  ;88                  .78          .75  .97               .88                    .79            .95 

Common  labor  union,  hour     75®. 80      .35  .60@1  00    1  00  50  50@.63|      .8U  .75        

SZon  labor!  nonunion,  hour .          .25                  .40@.60          50           50  37|@.50    .50@.55           .50      .30®. 40 

For  steefpipe  t™';revatlLgXoi^^^^^^         It  price      p.t.  Common  labor  not  organized.    Denver  quotes  ber  prices  are  deUvered  "at  ship  tackle  in  San  FYan- 

13  liven    45?5%  means  a  discount  of    45  and  5  per      cement  "on  tracks";  gravel  and  sand  at  pit.  stone  on  cisca  ex  mill.    Seattle  quotes  on  Douglas  fir  instead 

I,„,ff4<fa  50  means  a  ranee  of  45  to   50  per  cent,      cari),  lime,  brick  and  lumber  on  job.    Tile  pnce  is  at  of  pine;  ana  on  ume  in  paper  bags    Montreal  quotes 

New    Yc^k    Quotations  ar?  deUvered    except  tiles,      warehouse.  Linseed  oil.  deUvered.     Atlanta    quotes  sand,  stone  and  gravel  per  ton.  and  lump  lime  by  the 

whi^h  a?e   "on   trucks  "    Sand,   gravel  and  crushed      sand,  stone  and  gravel  per  ton  instead  of  per  cu.  ton.     No  organized  common  labor  in  Montreal. 
stone  a?e   quoted  alongside  dock    Chicago    quotes     yd.  Dallas  quote,  lime  by  the  1 80-lb  bbl  San  Frarl- 
byi-ated  Ume   in  50-lb.  paper  bags.    Minneapolis     Cisco  quotes  on  Heath  tile,  55  x  8  x  I  U.  Prices  are  all 

Changes  Since  Last  Week 

The  continued  depression  in  the  con-        The  dealers'  price  for  cement  in  New  poration  on  Apr.  12  announced  a  new 

struction  materials  market  is   ascribed     York   is    still   $3.10   net    (40c.   per   bbl.  price  schedule,  as  outlined  on  p.  660  of 

largely  to  the  feeling  that  is  prevalent     extra    for    bags);    the    manufacturers'  this  issue. 

among  prospective  builders  that  prices     price  to  dealers   being   $2.40   alongside  The  small  demand  for  steel  plates  has 

ought   to   decline   near   to   the   pre-war     dock.     Changes    in    effect    Apr.   9    are:  induced  the  independent  steel  manufac- 

levels      Such   an   attitude   is   of   course     Detroit  $2.43,  instead  of  $2.51;  Indian-  turers  to  abolish   the   20c.   differential, 

unreasonable      Before   the   war,    prices     apolis     $2.43,     against     $2.31;     Toledo  making  the  price  the  same  as  for  struc- 

were  advancing   steadily  in   practically     $2.49,     against     $2.51;     Peoria     $2.45,  tural  shapes,  $2.10  in  Pittsburgh.     The 

every    industry;    therefore,    had    there     against    former    price    of    $2.43.      The  warehouses  are  doing  the  same.     New 

been    no    war,    prices    would    now    be     price  at  Minneapolis  is  $2.41;  delivered,  York  dealers  quote  $3.33  for  both  plates 

higher   than    in    1914.     Not    only    have     $2.70.  and  shapes;  Minneapolis,  $3.51.     Struc- 

production  costs  increased  heavily,  but         A    few    weeks    ago    the    independent  turals  are   down,   also,  in   Denver  and 

handling    charges    are    seriously    high,     steel    companies    cut   prices   under   the  San   Francisco.     The      only   change   in 

The  freight  item  alone  is  138  per  cent     Steel     Corporation     schedule     so     long  cast-iron  pipe  is  a  $2  drop  in   Seattle, 

above  the  1913-1914  figure  for  finished     maintained.     These  prices  were  $2  per  Steel  pipe   is   down   in   San    Francisco, 

steel  products  from  Pittsburgh  to  New     100   lb.,   and   even   lower,   as   compared  Minneapolis  expects  a  drop  in  both  steel 

York.      Another    reason    for    normally     with  the  $2.45  base  of  the  Corporation,  and  cast-iron  pipe  in  a  week, 

higher   building   costs   is   the   more   re-     Following   the   announcement   that   the  The   lumber  market   is   hardly   in    a 

strictive  city   and  state  building  codes     Republic  Iron  and  Steel  Co.,  of  Young-  state   to  be   analyzed.     Fir   in    Seattle 

now  in  effect.                                                     stown,  would  advance  bars,  plates  and  has  declined  from  $35  per  M.  ft.  b.m.  to 

Common    brick    producers    selling   to     shapes   $2   per  ton,   most  of  the   large  $28(a)$30,  thus  comparing  more  favor- 

the  New  York  market  are  quoting  $15     independents  indicated  that  they  would  ably  with  the   San   Francisco   price   of 

to   $16  alongside  dock,   as   against   $15    adopt  the  same  schedule,  making  bars  $27.    There  were  advances  of  $2.50  and 

to  $17  a  week  ago.     The  labor  difficul-     $2.10  per  100  lb.  and  plates  and  shapes  $2,    respectively,    on    pine,    in    Atlanta 

ties  anticipated  have  been  postponed  to    $2.20.       The     advance    is    ascribed    to  and  Chicago. 

Apr.    18.     On    the    basis    of    $15,    the    necessity.  Chicago    reports    that    the    Building 

dealers'    price    is    the    wholesale    price        That   steel    business    is   not    brisk   is  Trades  Council  is  still  balloting  on  the 

plus    10    per   cent   plus    cartage,   about    indicated  by  the  fact  that  unfilled  orders  proposition  to  accept  a  20  per  cent  cut, 

$18.40   per   1,000.                                             on  the  books  of  the  United  States  Steel  and  that  on  April  9  fifteen  unions  had 

On    April    7    the    brick    interests    in    Corporation  were  649,102   tons   less   in  accepted  and  a  like  number  had  rejected. 

Chicago  announced  a  $4  cut,  the  present     March    than    in    February.     Total    ord-  The  carpenters  and  bricklayers  had  not 

delivered    price    being    $12.     It    is    re-    ers  on  March  31  amounted  to  6,284,765  then  voted. 

ported    that   one   of   the    smaller   brick     as    compared    with    6.933,867    tons    on  The   new  schedule  of  wages  for  the 

concerns   in   St.   Louis   has  reduced   its     Feb.   28    and    9,982,075    tons    in    March  San  Francisco  building  trades,  as   an- 

price    $5,   to    $10    per    1.000,    and   face     1920.     In    an    effort    to    overcome    this  nounced   on  p.   660   of   this   issue,   was 

'brick  from  $24  dovm  to  $12.                        condition,  the  United  States  Steel  Cor-  effective  April  11. 
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Hoover  and  Engfineering  Council 

MR.  HOOVER'S  resignation  a.s  president  of  the 
American  Engineering  Council  will  naturally  be 
much  regretted.  During  hi.';  service  of  less  than  a  year 
he  has  been  an  important  factor  in  giving  vigor  to  the 
council's  work,  and  he  has  been  responsible  for  inaugu- 
rating the  industrial  wastes  survey  which  promises  to 
be  of  great  value  to  the  country.  It  would  have  been 
helpful  had  he  been  able  to  serve  out  his  term.  Never- 
theless, it  is  apparent  that  he  as  a  member  of  the  Cabi- 
net might  be  placed  in  an  embarrassing  position  because 
of  the  activity  of  the  council  in  public  affairs.  The  en- 
gineering profession  is  much  indebted  to  him  for  his 
work  in  successfully  inaugurating  the  council's  work. 

The  Broader  View 

THE  recent  death  of  Ernst  3.  Lederle,  twice  commis- 
sioner of  health  of  New  York  City,  again  calls  at- 
tention to  the  fact  that  to  be  a  successful  health  officer 
neither  medical  education  nor  e.xperience  is  necessary. 
Dr.  Lederle  was  a  chemist.  John  A.  Vogelson,  for  many 
years  chief  of  the  bureau  of  health  of  Philadelphia,  is 
an  engineer,  and  so  is  Henry  F.  Vaughan,  commissioner 
of  health  of  Detroit,  and  so  also  are  and  have  been  a  long 
line  of  health  officers  in  Montclair  and  other  New  Jersey 
town.s.  Despite  all  this  the  New  York  statutes  require 
health  officer.s  in  that  state,  outside  New  York  City,  to 
be  physicians.  Some  day,  this  bar  against  men  with 
more  real  training  in  matters  affecting  public  health, 
sanitary  engineering,  chemistry,  bacteriology,  sociology, 
and  vital  statistics  may  be  removed.  Meanwhile  the 
cities  of  many  other  states  are  permitted  to  draw  on  all 
classes  of  men  competent  to  serve  as  health  officers. 
The  results  attest  the  wisdom  of  the  greater  latitude 
thus  afforded. 

Foundation  and  Superstructure 

AN  K.ARLY  warning  of  trouble  is  recalled  by  the 
Tempe  failure.  .lust  after  the  bridge  was  built 
V.  H.  Cochrane  pointed  out  in  Knoineerin<]  Npwk  of 
.June  12,  1913,  p.  807,  that  the  piers  were  inadequate, 
lacking  stability  even  under  unbalanced  live  load,  not 
to  speak  of  what  might  happen  if  one  arch  were  alto- 
gether removed.  Since  the  arches  are  three-hinged,  this 
lack  of  stability  means  that  the  bridge  stood  up  largely 
because  of  the  continuity  of  minor  structural  elements 
fas  the  roadway),  supplemented  by  the  chance  lateral 
resistance  of  the  earth  around  the  pier  cylinders  and 
piers.  Undoubtedly  the  highly  eccentric  pinr  thrust.^ 
arising  from  moving  loads  would  tend  to  rock  the  piers 
back  and  forth,  and  the  weakness  would  be  more  likely 
to  show  its  effect  when  the  supporting  soil  was  removed 
by  .scour.  While  the  facts  are  not  sufficient  to  demon- 
strate that  this  action  played  a  determining  part  in  the 


failure,  yet  the  case  as  a  whole  is  a  most  suggestive 
reminder  of  the  ever  present  interdependence  of  super- 
structure and  foundation. 

President  Harding  on  Highways 

MORE  space  was  given  to  highways  by  President 
Harding  in  his  first  message  to  Congress  than 
was  ever  before  devoted  to  the  sub.iect  in  a  Presidential 
address.  His  statements  are  sound  wherever  his  mean- 
ing is  not  open  to  debate.  It  is  difficult  to  know,  how- 
ever, just  what  the  President's  position  is  on  a  feder  il- 
aid  versus  a  "national"  system  of  highways.  We  take 
it  that  he  is  satisfied  to  allow  the  present  federal-aid 
method  of  appropriation  to  stand.  Yet  there  is  enough 
indefiniteness  about  his  words  to  wonder  whether  he 
has  leanings  in  the  other  direction.  Again,  what  does 
he  mean  by  saying  that  "the  laws  governing  federal 
aid  should  be  amended  and  strengthened"?  What  does 
he  mean  when  he  says  that  "the  federal  agency  of 
administration  should  be  elevated  to  the  importance 
and  ve.sted  with  authority  comparable  to  the  work 
before  it"?  The  automobile  interests  have  discussed 
with  him  the  creation  of  a  federal  highway  commis- 
sion. Was  that  in  his  mind  or  has  he  some  scheme  of 
putting  in  more  prominent  place  the  present  Bureau  of 
Public  Roads?  Under  the  circumstances,  all  that  one 
can  say  is  that  it  is  worth  while  to  have  the  President 
display  such  interest  in  the  highway  situation.  Later 
we  hope  that  his  views  will  become  more  definite,  or, 
at  least,  be  more  definitely  e.xpressed.  Possibly  he  was 
seeking  to  leave  the  subject  so  wide  open  as  to  fit  in  with 
any  policy  he  might  formulate. 

A  Presidential  Lap.se 

THERE  was  in  the  Presidential  message  one  lapse 
which  we  deeply  regret.  He  said  nothing  about 
the  proposed  Department  of  Public  Works.  On  the 
other  hand,  he  devoted,  relatively,  a  great  deal  of  space 
to  the  proposed  Department  of  Public  Welfare.  If  this 
is  evidence  of  the  relative  importance  in  the  Presi- 
dential mind  of  the  proposed  departments  the  outlook 
for  executive  pressure  for  a  Department  of  Public 
Works  is  distinctly  discduraging.  It  behooves  the  pro- 
ponents of  the  depart mciil   to  align  their  forces. 

Rating  Cities  by  Water  Supplies 

A  SANITARY  rating  of  the  cities  of  Indiana  accord- 
ing to  water  supplies,  as  noted  on  p.  fi86,  shoAfS 
that  even  the  cities  in  the  highest  class  have  an  average 
typhoid  rate  of  lf).l  per  1 00,000,  a  high  figure  compared 
with  that  of  nearly  all  the  larger  cities  of  the  country. 
Even  the  four  cities  in  the  highest  class  that  have  purifi- 
cation plants  operated  under  the  best  conditions  have 
typhoid  rates  of  12.6.     Source,  purity,  treatment  and 
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personnel  were  the  factors  by  which  the  plants  were 
classified.  The  tabulated  typhoid  rates  indicate  that 
there  are  other  factors  than  water  supplies  which  enter 
into  typhoid  causation,  but  that  there  is  much  room  for 
improving  the  water  supplies  of  Indiana.  In  this 
the  State  Board  of  Health  should  lead.  The  rating 
tables,  after  being  put  into  graphic  form,  showing  the 
favorable  or  unfavorable  position  of  each  town,  might 
well  be  circulated  widely  in  every  municipality  in  the 
state,  with  pointed  comment  on  the  lessons  they  bear 
for  each  community. 

Co-ordinating  Government  and  Business 

AN  INTERESTING  .suggestion  is  contained  in  the 
L  final  report  of  the  War  Industries  Board  which 
came  from  the  press  last  month.  It  proposes  that  the 
government  continue  to  get  the  benefit  that  accrued 
during  the  war  from  associations  of  industries,  function- 
ing generally  through  their  war  service  committees. 
With  the  aid  of  these  associations,  many  of  them 
organized  at  official  request,  the  government  was  able 
quickly  to  mobilize  the  industries,  to  get  them  to  intro- 
duce measures  of  economy,  to  facilitate  the  working  of 
priorities,  to  arrange  for  the  curtailment  of  production, 
etc.  The  report  makes  the  point  that  no  less  beneficial 
results  can  accrue  in  peace  times  than  during  the  war. 
It  recognizes  also  that  these  agencies  may  work  to  the 
public's  disadvantage.  They  can  subtly  influence  produc- 
tion so  as  to  keep  it  short  of  current  demand,  and  thus 
keep  prices  high ;  they  may  encourage  an  understanding 
on  prices,  and  encourage  other  practices  that  are  against 
public  welfare.  To  reap  the  benefits  that  can  accrue  to 
the  public  from  such  associations  and,  on  the  other  hand, 
to  prevent  them  from  being  misused,  the  report  urges 
the  development  of  some  plan  of  relationship  between 
them  and  the  government.  At  the  present  the  contract 
is  purely  a  negative  one,  through  the  inquisitorial 
functions  of  the  Federal  Trade  Commission.  The  new 
relation  should  be  a  constructive  one,  "whose  duty  it 
should  be  to  encourage,  under  strict  government  super- 
vision, such  co-operation  and  co-ordination  in  industry 
as  should  tend  to  increase  production,  eliminate  waste, 
conserve  natural  resources,  improve  the  quality  of 
products,  promote  efficiency  in  operation  and  thus  reduce 
cost  to  the  ultimate  consumer."  Such  a  relationship  is 
devoutly  to  be  wished  and  it  would  seem  to  be  the 
function  of  the  U.  S.  Chamber  of  Commerce  to  take  the 
initiative  in  working  out  this  desirable  liaison.  The  co- 
operating agency  on  the  part  of  the  government  might 
be  the  Department  of  Commerce  or  the  Federal  Trade 
Commission,  preferably  the  former,  since  at  present  it 
is  under  the  leadership  of  a  man  who  so  clearly  senses 
the  essential  relationship  between  business  and  public 
welfare. 

Preparedness 

THREE  other  recommendations  are  made  in  the  re- 
port just  referred  to  which  have  a  bearing  not  upon 
the  country's  welfare  in  peace,  but  upon  preparedness 
for  war.  As  a  result  of  the  experience  of  the  War  Indus- 
tries Board,  the  report  recommends :  (1)  That  there 
should  be  established  a  peace-time  skeleton  organization 
following  the  lines  of  the  War  Industries  Board,  which 
could  be  rapidly  expanded  in  case  of  military  emergency. 
It  would  have  a  chairman  and  various  bureaus  corres- 
ponding to  those  built  up  in  the  board.     (2)   That  the 


government  should  devise  a  system  for  protecting  and 
stimulating  the  domestic  production  of  those  things  that 
had  to  be  imported  under  much  stress  during  the  last 
conflict,  particularly  nitrogen,  manganese,  chrome, 
tungsten,  dye  stuff's,  and  coal-tar  derivatives.  (3)  That 
under  the  supervision  of  the  proper  department  of  the 
government,  certain  war  industries  should  be  en- 
couraged to  maintain  skeleton  organizations  through 
which  they  could  develop  the  rapid  manufacture  of  guns, 
munitions,  airplanes,  and  other  direct  military  equip- 
ment. This  might  be  done,  it  is  suggested,  in  some 
cases  through  government  purchases  of  factories,  in 
others  through  the  placing  of  sufficient  orders  to  permit 
the  owner  to  keep  the  plant  in  existence.  The  obvious 
soundness  of  these  proposals  requires  no  emphasis. 
Unfortunately,  their  need  does  not  seem  to  be  appre- 
ciated, or,  if  it  is  appreciated,  the  actual  procedure  in 
the  proper  directions  is,  for  some  reason,  delayed. 

The  British  Strike 

GREAT  BRITAIN,  fortunately,  has  been  spared  the 
disruption  and  danger  of  the  Triple  Alliance  strike. 
The  railway  and  transport  workers  believed  that  the 
miners  should  enter  a  further  conference  proposed  by 
the  government  last  Friday,  and  when  the  miners  re- 
fused to  enter  such  conference  unless  the  national  pool 
should  be  one  of  the  subjects  of  discussion  the  railway 
and  transport  leaders  withdrew  their  support  and  re- 
fused to  call  out  their  men.  Congratulatoiy  remarks  in 
the  circumstances  are  entirely  unnecessary.  Every- 
body is  interested,  however,  in  making  surmises  as  to 
the  probable  eff'ect  of  the  breakdown  of  the  Triple 
Alliance  upon  future  labor  developments.  Some  see  in 
it  a  disruption  of  the  solidarity  of  British  labor.  Others 
merely  emphasize  the  triumph  of  traditional  British 
common  sense.  At  this  distance  it  would  seem  certain 
that  the  circumstances  attending  the  break  must  im- 
press even  the  hardened  trades  unionist  that  the  infal- 
libility of  trades-union  leadership  is  to  be  seriously 
questioned.  In  the  minds  of  leaders  of  two  of  the 
strongest  labor  bodies  a  third  organization  has  shown 
so  serious  a  disregard  of  public  interest  that  pledged 
support  has  had  to  be  suddenly  withdrawn.  It  is  true 
that  they  themselves  had  pei-petrated  a  vicious  inde- 
fensible sympathetic  strike  but  they  refused  to  take 
the  final  step  when  some  hope  of  an  honorable  com- 
promise appeared.  If  memories  were  not  habitually 
short  we  should  think  that  the  unreasonableness  shown 
by  the  miners  would  seriously  deter  sympathetic  strikes 
of  wide  scope  in  the  future.  England  has  been  saved 
by  the  narrowest  margin  from  a  catastrophe  which 
promised  to  be  such  a  mark  in  British  history  that  the 
Friday  on  which  it  was  to  begin  had  been  dubbed,  in 
prospect,  "Black  Friday."  Standing  alone  and  put  in  a 
bad  position  by  the  failure  of  their  allies  to  follow 
them  in  their  unreasonableness,  the  miners'  strike 
should  quickly  collapse. 

Railway  Labor  Agreements 

HARDLY  of  less  importance  to  us  than  was  the  col- 
lapse to  Britain  of  the  proposed  Triple  Alliance 
strike  is  the  decision  of  the  Railway  Labor  Board  that 
the  national  railway  labor  agreements  in  this  counti-y 
should  be  abolished  July  1.  We  were  not  threatened  by 
a  serious  stoppage  of  industry  or  transportation.   There 
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was  no  immediate  emerg:ency  upon  us.  Nevertheless, 
the  continuance  of  the  national  agreements  would  cast 
a  blight  upon  our  industry  of  extreme  seriousness.  As 
we  have  pointed  out  before,  the  payment  nationally 
of  wages  determined  by  living  conditions  in  the  high- 
cost  centers  was  disrupting  to  the  wage  situation  in 
every  community.  Orderly  deflation  could  not  be  ex- 
pected as  Icng  as  the  railway  workers  were  a  preferred 
class.  Assuming  that  the  members  of  the  Railway 
Labor  Beard  were  honest  and  intelligent  men,  no  other 
decision  than  that  rendered  could  have  been  expected. 
Some  of  the  working  agreements  are  so  absurd  that 
they  cannot  possibly  be  defended.  It  is  a  repetition  of 
the  old  story  that  those  who  overstep  the  bounds  fla- 
grantly are  quickly  brought  to  account. 

The  reversion  of  negotiations  to  bargaining  between 
each  railroad  and  its  employees,  moreover,  is  a  counter- 
part of  what  seems  to  be  coming  in  England.  There  the 
mine  owners  seek  settlements  based  upon  local  condi- 
tions in  each  district.  The  mine  workers,  on  the  other 
hand,  want  a  national  agreement  and  a  pooling  of  coal 
profits  so  that  wages  can  be  equalized  nationally.  On 
the  broad  outlines,  therefore,  the  contests  in  the  two 
ease.s — local  control  versus  national — are  on  the  same  ' 
lines.  It  is  significant  that  decisive  actions  in  the  two 
cases  came  in  the  same  week  and  that  the  actions  both  ' 
tend  in  the  same  direction — toward  a  sound,  economic 
rather  than  an  unsound,  uneconomic  solution. 

"Final"  Valuations 

VALUATION  lepcrts  on  the  properties  of  four  rail- 
road companies,  including  single  sums  given  as 
"final"  value,  have  been  issued  by  the  Interstate  Com- 
merce Commission,  as  outlined  elsewhere  in  this  issue. 
The  reports  also  include  a  statement  of  sums  determined 
by  the  commission  as  the  additional  cost  of  acquiring 
carrier  lands  due  to  condemnation  proceedings,  sever- 
ance damages,  etc.,  over  and  above  values  of  adjacentj 
lands,  which  the  commission  has  been  required  to  deter- 
mine and  report  by  the  Supreme  Court  decision  in  the 
Kansas  City  Southern  case.  These  items  are  reported 
separately  and  with  an  explanation  of  the  method  used 
to  develop  them,  but  no  statement  is  made  of  the 
method  employed  in  arriving  at  the  single  sums  given 
as  final  value.  The  amounts  are  simply  presented  with 
the  statement  that  the  various  factors  "which  appear  to 
have  a  bearing  on  the  values  reported"  have  been  taken 
into  consideration,  including  the  arlditional  cost  of  ac- 
quiring lands,  appreciation,  depreciation,  going  concern 
value,  working  car.ital,  and  materials  and  supplies.  For 
the  Kan.sas  City  Southern  the  "final"  single  sum  given 
as  the  value  of  propertie.s  owned  is  some  29  per  cent 
in  exces.s  of  the  sum  previously  given  in  the  original 
tentative  valuation  as  cost  of  reproduction  less  deprecia- 
tion. The  railroad  company  has  claimed  a  value  con- 
siderably greater  than  that  now  reported  and  there 
appears  no  doubt  that  the  present  "supplemental"  report 
will  be  strenuously  protested.  Here  the  Interstate  Com- 
merce Commission  will  probably  be  called  upon  to  set 
forth  the  method  pursued  in  arriving  at  "final"  value, 
'tince  the  valuation  act  itself  prescribes  that  methods 
f'mployed  shall  be  shown.  The  case  is  a  very  important 
one  since  precedents  set  are  likel.v  to  affect  (he  whole 
procedure  in  the  federal  valuation.  So  far  thp  issue  is 
very  much  clouded  by  the  absence  of  a, more  detailed 
tafement  by  the  commission  of  compfment  elfiionts  of 
•  alue   and   the    methorl    pursued.      Valuation    engineera 


everywhere  will  necessarily  take  a  keen  interest  in  the 
further  development  of  the  case  since  principles  finally 
prevailing  will  have  a  governing  influence  on  methods 
of  valuation. 
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Vehicle  Law  Enforcement 


'HIS  year  has  witnessed  unusual  activity  in  the 
X  matter  of  state  legislation  relating  to  the  use  of 
public  highways  by  motor  vehicles.  With  9,211,295  pas- 
senger automobiles  and  motor  trucks  registered  during 
1920,  an  increase  of  1,645,849  vehicles,  or  22  per  cent, 
over  the  1919  registration  figures,  the  need  for  insist- 
ing upon  a  reasonable  use  of  state  highways  is  appar- 
ent. The  mere  passage  of  regulatory  measures,  how- 
ever, is  no  guarantee  of  their  enforcement.  State  high- 
way departments  have  begun  to  appreciate  this  fact 
and,  while  there  is  still  much  laxness,  an  unmistakable 
trertd  has  developed  toward  the  enforcement  of  meas- 
ures which  have  been  placed  on  the  statute  books.  A 
case  in  point  is  Maryland,  which  has  progre.ssed  much 
further  than  most  of  the  other  states  in  the  matter 
of  vehicle-law  enforcement. 

The  details  of  the  Maryland  policy  are  discussed  else- 
w^here  in  this  issue,  but  it  is  worth  while  to  emphasize 
one  or  two  points.  Most  vehicle  laws  .specify  some 
maximum  load  limit  for  trucks  and  it  follows  that  vio- 
lators of  this  regulation  can  be  punished  only  if  definite 
evidence  is  produced  to  show  that  a  suspected  truck  is 
actually  exceeding  the  legal  maximum.  This  can  not 
be  done  by  guesswork ;  it  means,  of  course,  provisions 
for  actually  weighing  motor  vehicles  on  the  roads,  as 
is  done  in  Maryland  by  permanently  located  road  scales 
and  by  mobile  inspection  crews  equipped  with  weighing 
jacks  or  loadometers.  Vehicle  weighing  on  the  road  is 
a  comparatively  new  field  of  highway  department  ac- 
tivity, but  the  practice  promises  soon  to  become  wide- 
spread. Other  states,  such  as  New  .Jersey  and  Con- 
necticut, to  mention  only  two,  are  now  weighing  vehicles 
on  the  roads. 

Maryland's  experience  has  demonstrated  that  the 
mere  imposition  of  a  fine  on  the  driver  or  owner  of  an 
overloaded  truck  is  not  an  effective  deterrent  to  violators 
of  the  law.  The  remedy  has  been  found  in  compelling 
the  discharge  of  the  excess  weight  at  the  roadside. 
Where  fines  only  were  imposed  it  was  often  found  profit- 
able to  load  trucks  beyond  the  capacity  specified  by  law 
and  to  pay  nominal  fines,  provided  truck  movements 
were  not  interrupted.  Under  the  policy  of  removing  a 
portion  of  the  load,  however,  a  great  deal  of  incon- 
venience and  expense  is  caused  to  the  motor-truck 
operator.  He  must  .send  out  another  vehicle  to  pick 
up  the  load  deposited  at  the  roadside,  thus  incurring 
delays  and  increased  cost.  The  method  of  enforcement 
is  a  drastic  one,  but  it  is  only  by  this  kind  of  firmness 
that  observance  of  the  law  can  be  secured. 

As  a  matter  of  fact,  right-thinking  motor-truck  op- 
erators are  not  ob.iecting  to  policies  which  will  conserve 
the  highways  for  their  use.  Motor  transport  will  live 
only  so  lonjr  as  the  highways  are  in  a  condition  to  carry 
traffic.  In  the  end,  the  interests  of  the  highway  depart- 
ments and  of  the  motor-vehicle  operators  are  one. 
Motor-vehicle  legislation,  therefore,  should  aim  not  to 
rule  trucks  off  the  road,  but  rather  to  strike  at  those 
selfish  interests  which,  with  a  compaiatively  few  trucks 
of  excessive  weight,  soon  render  highwa.vs  u.sele.ss  for 
other  and  more  conservative  operators  and  the  com- 
munitv  at  large. 
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How  Maryland  Enforces  Its  Motor  Vehicle  Law 

Truck  Weights  Checked  by  Scales  and  Loadometers — Ten  Tons  the  Limit — 
Excess  Loads  Deposited  at  Roadsides 


MARYLAND  has  gone  a  step  beyond  the  passage  of 
a  motor  vehicle  law — she  is  actually  enforcing  it. 
When  that  state  recently  was  forced  to  spend  more  than 
half  a  million  dollars  on  the  reconstruction  and  repair 
of  a  large  mileage  of  main  routes  damaged  by  excess- 
ively loaded  motor  trucks,  after  having  been  in  service 
only  7  to  10  years,  it  was  decided  to  put  into  effect  a 
policy  which  would  definitely  safeguard  any  further 
capital  investments  in  the  state  highway  system.  The 
result  was  the  passage,  last  year,  of  an  amended  gen- 
eral motor  vehicle  law  limiting  gross  loads  to  20,000  lb. 


WEIGHING  TRUCK   ON  PLATFORM   SCALES 

— a  much  lower  maximum  than  is  allowed  elsewhere — 
and  containing  other  provisions  designed  to  insure  a 
reasonable  use  of  the  state's  highway  system.  With 
this  law  on  the  statute  books  John  N.  Mackall,  chief 
engineer  of  the  State  Roads  Commission,  in  conjunction 
with  the  Commissioner  of  Motor  Vehicles,  undertook  a 
campaign  of  enforcement  which  has  resulted  in  the 
preservation  of  existing  state  roads  and  a  drastic  cut 
in  the  cost  of  highway  maintenance.  The  enforcement 
measures  include  patrol  crews  which  weigh  suspected 
trucks  with  loadometers  or  on  permanent  road  scales, 
a  careful  examination  of  each  motor  vehicle  offered  for 
registration,  and  measurement  of  tire  widths. 

The  state  highway  system  of  Mai-yland  comprises 
1,700  miles  of  roads  out  of  a  total  mileage  for  the  entire 
state,  including  county  and  township  roads,  of  14,810. 
The  principal  types  of  construction  on  the  state  system 
before  the  enactment  of  the  present  motor  vehicle  law 
were  macadam,  surface-treated;  concrete;  and,  in 
southern  Maryland,  gravel.  It  is  on  this  mileage  of 
highways  that  the  State  Roads  Commission  has  put  into 
effect  its  enforcement  measures. 

Statistics  from  the  Motor  Vehicle  Department  showed 
that  on  Oct.  30,  1920,  the  motor  vehicle  registration  was 
as  follows: 

Private  passenger  cars    (pneumatic  tires) lOLl-j 

Cars  to  hire   (pneumatic  tires) 3.784 

Dealers'  cars  (pneumatic  and  solid  tires) 5,222 

"Motor  trucks    (solid   tires) 11J.94 

Motor   Vehicle   Restrictions — With   regard'  to   solid- 


tire  motor  vehicles  the  main  provisions  of  the  law  are 
as  follows:  Maximum  gross  load,  10  tons;  maximum 
load  per  inch  width  of  tire,  650  lb. ;  maximum  width  of 
vehicle,  except  traction  engines,  90  in.;  maximum  rated 
carrying  capacity,  5  tons.  For  motor  trucks  equipped 
wholly  or  in  part  with  solid  tires  the  speed  limits  are 
25  miles  per  hour  for  2-ton  gross  loads;  15  miles  an 
hour  for  gross  loads  between  2  and  6  tons;  12  miles  per 
hour  for  gross  loads  exceeding  6  tons. 

One  provision  of  the  law  is  particularly  significant. 
It  reads  as  follows :  "No  motor  vehicle  shall  be  operated 
with  a  greater  load  than  that  for  which  a  registration 
certificate  has  been  issued  and  fee  paid."  Before  the 
amended  law  was  passed  the  manufacturers'  rated  capac- 
ity of  a  motor  truck  was  taken  as  the  basis  for  the  reg- 
istration fee.  It  sometimes  happened  that  a  manufac- 
turer would  attempt  to  circumvent  the  law  by  rating  a 
truck  at,  say,  2  tons,  at  the  same  time  giving  to  the  pur- 
chaser a  tacit  guarantee  of  a  3i-ton  load-carrying 
capacity.  Under  such  circumstances  what  amounted  to 
a  3}-ton  truck  was  masquerading  under  a  2-ton  load 
plate.  Such  practices,  however,  have  been  done  away 
with  by  the  restriction  of  the  load  to  the  rated  capacity. 
While  a  3j-ton  truck  can  still  be  rated  at  2  tons  by  its 
makers,  the  purchaser  cannot  benefit,  as  formerly,  by 
this  subterfuge,  as  he  is  now  limited  to  the  load  indi- 
cated on  the  plate  of  his  machine. 

Registration  Fees 

For  automobiles  with  pneumatic  tires,  for  private  use, 
the  registration  fee  is  60c.  per  horsepower,  while 
pneumatic-tired  vehicles  for  hire  are  charged  $1.20  per 
horsepower,  with  a  minimum  charge  of  $10. 

For  motor  trucks  with  solid  tires  the  yearly  registra- 
tion fees,  for  the  capacities  indicated,  are  as  follows: 
1  ton,  $20;  2  tons,  $40;  3  tons,  $60-  4  tons,  $100:  5  tons, 
$150;  6  tons,  $300;  7  tons,  $500. 

Trailers,  if  equipped  with  rubber  tires,  are  charged 
$10  for  the  first  ton  and  $20  for  each  additional  ton;  if 
metal  tires  are  used  the  foregoing  fees  are  doubled. 
Traction  engines  or  tractors  used  for  hauling  are 
charged  a  flat  fee  of  $25. 

The  6-  and  7-ton  trucks  provided  for  in  the  foregoing 
registration  fees  are  those  owned  in  the  state  before 
the  amended  vehicle  law  went  into  effect  and  are  sub- 
ject to  the  10-ton  gross  load  limit.  Now,  trucks  with  a 
rated  carrying  capacity  exceeding  5  tons  are  ruled  off 
the  road,  for  the  law  states  that  "no  motor  vehicle  hav- 
ing a  greater  rated  carrying  capacity  than  5  tons  shall  be 
operated  over  any  public  highway  in  this  state,  these  pro- 
visions being  absolutely  necessarj'  in  the  opinion  of  the 
General  Assembly  for  the  proper  protection  and  con- 
tinued maintenance  of  the  ■  public  highways  of  this 
state."  The  actual  weights  and  rated  carrying  capaci- 
ties of  all  trucks  are  recorded  by  the  motor  vehicle  com- 
missioner at  the  time  of  registration  and  the  machines 
are  properly  tagged. 

An  unusual  feature  of  the  field  work  of  inspection  is 
the  measurement  of  the  width  of  the  tire  in  actual  con- 
tact with  the  road.  This  width  is  determined  by  run- 
ning the  truck  over  smooth  steel  plates  on  which  an 
impression  of  the  wheel  track  is  secured  by  white  paper 
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and  carbon  sheets  such  as  are  used  in  making  a  copy  of 
a  typewritten  letter;  650  lb.  per  inch  width  is  the  maxi- 
mum for  solid  rubber  tires. 

For  enforcing  the  motor  vehicle  restrictions  two  per- 
manent road  scales,  each  of  20  tons'  capacitj%  have  been 
installed,  one  on  the  highway  between  Baltimore  and 
Philadelphia,  and  the  other  on  the  Baltimore-Washing- 
ton Boulevard.  In  conjunction  with  them  a  crew  of 
four  men — two  inspectors  and  two  laborers — equipped 
with  a  light  automobile  and  four  loadometers,  or  port- 
able jacks,  operates  along  the  different  state  routes, 
stopping  and  weighing  any  truck  which  appears  to  be 
exceeding  the  load  limits.  These  inspectors  are  vested 
with  proper  police  authority  and  are  generally  accom- 
panied by  a  state  policeman,  in  uniform,  deputized  by 
the   Motor   Vehicle    Commission.     Experience   in   this 


and  shipped  to  Boston  by  rail.  The  imposition  of  these 
fines,  however,  failed  to  stop  the  excess  loading.  A  dif- 
ferent policy  was  then  adopted.  A  weighing  station  was 
established  and  trucks  carrying  more  than  5  tons  were 
compelled  to  discharge  the  excess  merchandise  on  the 
roadside,  instead  of  taking  it  to  a  railroad  station  as 
formerlj\  It  then  became  necessary  for  the  operating 
company  to  send  out  another  truck  from  its  headquar- 
ters 17  miles  away  to  pick  up  the  discharged  load. 
After  two  trucks  had  been  handled  in  this  way  the  over- 
loading stopped. 

Profiting  by  this  experience  the  State  Roads  Commis- 
.sion  for  some  time  past  has  been  insisting  upon  the  dis- 
charge of  e.xcess  loads  at  the  roadside.  The  campaign 
was  begun  last  September  and  during  the  first  week  60 
trucks  were  held  up  and  fined  from  $10  to  $100.     The 
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work  has  demonstrated  the  desirability  of  having  the 
weighing  crews  accompanied  by  a  uniformed  officer. 
Without  this  indication  of  authority  the  .stopping  and 
weighing  of  trucks  was  often  delayed  by  disputes.  With 
the  permanent  road  scales  a  vehicle  is  simply  run  onto 
the  platform  and  its  weight  recorded. 

When  the  crew  with  the  mobile  weighing  devices  first 
started  Ojjerations  it  was  customary  to  jack  up  one  wheel 
of  a  truck  at  a  time  and  record  the  weight.  Many  truck 
drivers,  however,  seemed  to  think  that  this  method  did 
not  furnish  a  fair  test,  suspecting  some  form  of  decef>- 
tion  on  the  part  of  the  state's  inspectors  in  fixing  the 
recorded  load  at  more  than  its  actual  amount.  A  few 
experiences  of  this  sort  led  to  a  change  in  policy  and 
to  the  simultaneous  use  of  four  jacks,  one  at  each  wheel, 
by  means  of  which  the  truck  is  lifted  clear  of  the  road 
surface.  No  objection  to  the  determination  of  the  load 
at  the  four  points  in  this  way  developed. 

Excess  Loads  Removed 

By  frequently  changing  the  roads  on  which  the  weigh- 
ing crew  operate.^  an  element  of  uncertainty  is  intro- 
duced which  tends  to  prevent  infractions  of  the  law. 

Originally,  when  a  truck  was  found  to  be  overloaded, 
the  driven  was  arrested,  sent  before  a  magistrate  and 
fined,  the  fines  generally  running  from  $5  to  $25.  This 
method  of  enforcement  did  not  produce  the  result.s  de- 
sired. A  case  in  point  is  that  of  a  large  company  own- 
ing a  fleet  of  107  trucks  operating  between  Boston  and 
a  point  west  of  Maryland.  The  route  u.sed  was  the 
National  Pike  through  Cumberland.  The.se  trucks  car- 
ried load.s  of  7  tons  and  themselves  weighed  6  tons,  or 
a  total  of  1.3  tons  on  the  highway.  Fines  of  $50  were 
imposed  for  overloading  and  the  trucks  were  .sent  to  the 
nearest  railroad  point  where  the  surplus  was  taken  ofT 


weighing  crew,  during  the  next  week,  selected  a  differ- 
ent road  and  caught  70  overloaded  trucks.  During  the 
fifth  week,  however,  the  number  of  violations  had  been 
reduced  to  3  a  week,  and  in  the  sixth  week  only  1  truck 
was  found  to  be  carrying  more  than  the  legal  limit. 
For  several  months  past  the  average  number  of  over- 
loaded trucks  detected  has  been  less  than  one  a  day, 
and  these  usually  for  insufficient  tire  width.  Loads 
.ereater  than  10  tons  have  practically  disappeared. 

Mr.  Mackall  reports  that  during  the  last  two  years 
there  has  not  been  a  single  road  failure.  There  has  also 
been  a  marked  falling  off  in  the  demand  for  5-ton  trucks. 
The  solution  to  the  problem  of  road  damage  by  exces- 
sively loaded  vehicles,  the  State  Roads  Commission  has 
found,  is  to  legislate  such  vehicles  off  the  roads  rather 
than  attempt  to  gain  this  result  by  taxation  alone.  In 
1919  it  was  found  that  a  $500  yearly  registration  fee 
was  not  sufficient  to  keep  7-ton  trucks  off  the  highways. 
Accordingly  when  the  amended  bill  in  1920  was  passed, 
it  carried  a  definite  load-carrying  limit  of  5  tons. 

The  enforcement  of  a  vehicle  law  can  be  made  effec- 
tive only  with  complete  co-operation  between  the  state 
highway  oflicials,  magistrates,  justices  of  the  peace, 
and  other  repre.sentatives  of  the  law.  Fines  for  over- 
loaded vehicles  now  vary  generally  from  $5  to  $25,  but 
as  previously  noted  the  commission  has  found  that  the 
greatest  deterrent  to  excessive  loading  is  the  removal 
of  the  excess  load  on  the  roadside. 

It  is  of  first  importance  also,  according  to  (he  Mary- 
land experience,  to  seek  the  co-operation  of  civic  bodies, 
such  as  chambers  of  commerce,  business  men's  organiza- 
tions and  automobile  clubs,  in  carrying  out  the  enforce- 
ment measures.  Mr.  Mackall  has  made  it  a  point  to 
appear  frequently  before  meetings  of  such  organiza- 
tions and  especially  fo  enlist  the  support  of  the  automo- 
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bile  owners.  The  broad  question  involved  is  one  of  eco- 
nomical highway  transport — not  roadbuilding  or  main- 
tenance of  motor  vehicle  operation,  considered  individu- 
ally. The  commission's  policy  is  not  one  of  ruling  motor 
trucks  off  the  roads,  but  rather  of  insisting  upon  such 
reasonable  restrictions  as  to  give  the  entii'e  state  the 
maximum  value  of  it.s  highway  system  as  a  transporta- 
tion agency. 

Mr.  Mackall  believes  that  the  claims  for  greatly  re- 
duced transportation  charges  by  the  use  of  extremely 
large  motor-truck  units  are  generally  greatly  exagger- 
ated. Recalling  that  Maryland  had  to  spend  $600,000 
to  repair  roads  rendered  useless  by  a  comparatively  few 
excessively  heavy  trucks,  he  believes  that,  in  the  year 
prior  to  the  passage  of  the  amended  vehicle  law,  if  all 
loads  on  5-ton  trucks  had  actually  been  carried  on  3-ton 
units  the  loss  to  the  operators  would  not  have  exceeded 
$15,000.  This  amount,  insignificant  in  comparison  with 
more  than  half  a  million  dollars  required  to  rebuild  the 
state  highway  system,  is  cited  to  support  the  policy  of 
vehicle  load  restrictions  now  in  force. 

Considering  the  subject  in  its  economic  aspects  the 
position  of  the  Maryland  State  Roads  Commission  may 
be  stated  thus:  If  it  can  be  demonstrated  that  trucks 
larger  than  those  of  5-ton  carrying  capacity  are  able  to 
justify  themselves  by  effecting  a  saving  in  transporta- 
tion costs  equal  to  or  greater  than  the  interest  and 
amortization  charges  for  highway  bonds  plus  extra 
costs  for  maintenance,  and  increased  widths  and  thick- 
nesses of  road  surfaces,  then,  and  only  then,  should  they 
be  permitted.  This  saving  cannot  be  demonstrated  by 
subjecting  roads  to  loads  which  they  cannot  carry. 


Financial  Statistics  of  Cities 

In  all  but  four  of  the  227  cities  having  a  population  of 
over  30,000  in  1919,  according  to  advance  figures  from 
a  bulletin  on  Financial  Statistics  of  Cities  soon  to  be 
issued  by  the  Bureau  of  the  Census,  the  revenue  receipts 
exceeded  the  payments  for  current  governmental  ex- 
penses and  interest  while  in  117  (52  per  cent)  of  these 
cities  the  revenues  exceeded  the  entire  expenditures  of 
the  year  for  all  governmental  costs,  including  interest 
and  outlays.  The  corresponding  figures  for  1918  showed 
that  the  revenues  exceeded  total  expenditures  in  80 
cities  or  35  per  cent  of  the  cities  covered  by  the  1918 
report. 

The  total  governmental  expenditures  in  227  cities 
for  the  year  1919  were  $1,233,111,835.  This  amounts 
to  $35.58  per  capita,  divided  as  follows:  For  expenses 
of  general  departments  (legislative,  e.xecutive,  and  ju- 
dicial establishments,  schools,  police  and  fire  depart- 
ments, sanitation,  etc.),  $21.75;  for  capital  outlays, 
$7.38;  interest  on  indebtedness,  $4.52;  expenses  of  pub- 
lic service  enterprises  (water-supply  systems,  electric 
light  and  power  .systems,  docks,  wharves,  landings,  etc.), 
$1.92  per  capita. 

The  largest  item  of  revenue  except  taxes  was  that 
from  public  service  enterprises  which  totaled  $127,399,- 
258,  against  expenses  of  $66,700,066,  thus  leaving  a  net 
revenue  of  $60,699,192,  or  $1.76  per  capita.  Of  the  total 
revenues  from  public  service  enterprises  nearly  80  per 
cent,  or  $95,304,064  was  from  water-works. 

The  net  indebtedness  of  the  227  cities  was  $2,697,- 
551,844  or  $77.82  per  capita.  Of  this  total,  $1,009,309,- 
052  is  owed  by  New  York  City,  and  $141,761,941  by 
Philadelphia,  the  second  city  on  the  list. 


Some  of  the  Engineering  Aspects 
of  Public  Health 

Hygiene  for  the  Physician,  Sanitation  for  the 

Engineer — Many  Leading  Health  Officers 

Trained  as  Engineers 

By  Jamks  a.  Tobey 

Washington,    D.    C. 

THE  popular  conception  of  the  science  of  public 
health  is  that  it  is  entirely  a  branch  of  medicine. 
This  idea  has  prevailed  in  the  past  and  even  persists 
today,  though  to  a  lesser  degree.  Engineering  Neivs- 
Record,  in  an  editorial  in  its  issue  of  Sept.  2,  1920, 
remarks :  "Once  the  doctors  will  point  the  way,  engineers 
will  do  their  part,  if  fortunately  there  is  a  part  for 
them,  to  make  the  world  as  safe  against  influenza  as 
it  now  is  against  cholera  and  typhoid  and  may  be  made 
with  the  engineer's  help,  against  malaria."  Possibly 
this  editorial  means  the  term  "doctors"  to  apply  not 
only  to  doctors  of  medicine,  but  also  to  doctors  of  science, 
of  philosophy,  and  engineering.  At  any  rate,  public 
health  is  not  a  medical  monopoly,  essential  as  is  the  art 
of  preventive  medicine  in  safeguarding  the  health  of 
the  people.  Engineering,  especially  sanitary  engineer- 
ing, plays  an  important  part  in  public  health  and  the 
achievements  of  engineers  have  had  a  notable  effect  on 
the  progress  of  hygiene  and  sanitation. 

Statements  that  public  health  depends  for  its  success 
as  much  on  engineers  as  physicians  coming  from  an 
engineer  may  seem  biased.  Many  of  the  leading  medical 
men  of  the  country  take  a  similar  view,  however.  In 
an  address  before  the  Joint  Annual  Conference  of  the 
Council  of  Medical  Education  of  the  American  Medical 
Association  with  the  Association  of  American  Medical 
Colleges  and  the  Federation  of  State  Medical  Boards  of 
the  United  States,  Dr.  Victor  C.  Vaughan,  dean  of  the 
Medical  School  of  the  University  of  Michigan,  made 
these  significant  statements: 

The  trend  and  spirit  of  medical  schools  is  toward  cura- 
tive medicine.  The  graduates  of  our  best  medical  schools 
today  are  not  fitted  to  do  public  health  work.  The  com- 
mittee recommends  that  an  improvement  be  made  in  this 
direction.  During  the  last  two  or  three  years  the  National 
Board  of  Medical  Examiners,  examining  graduates  from 
Class  A  schools  only,  and  the  very  best  graduates  of  those 
schools,  has  scarcely  found  men  who  could  get  a  passing 
mai'k,  in  preventive  medicine,  although  there  have  been  ex- 
cellent marks  in  surgery,  medicine  and  the  specialties.  It 
is  a  matter  for  consideration  whether  the  medical  profession 
should  fit  men  for  preventive  medicine  or  turn  the  job  over 
to  somebody  else.  The  sanitary  engineer  as  an  ail  around 
man  is  better  fitted  as  an  epidemiologist  than  the  average 
physician.  A  number  of  medical  schools  are  now  offering 
courses  in  public  health.  They  have  a  very  pi'ecarious  ex- 
ixstence.  'The  best  public  health  courses  are  given  at  Har- 
vard and  at  the  Johns  Hopkins  schools,  and  in  neither  of 
these  places  is  the  attendance  large  enough  to  justify  the 
existence  of  the  school.  The  regulations  of  most  of  the 
states  and  many  municipalities  have  been  changed  so  that 
a  medical  degree  is  not  required  for  health  officers.  Some 
of  the  best  municipal  health  commissioners  today  are  not 
physicians.  In  our  opinion  the  tendency  in  all  medical 
schools  is  to  teach  curative  medicine,  not  prevention.  The 
committee  I'ecommends  that  we  insist  that  medical  men  who 
are  fitting  themselves  for  health  officers  should  take  an  addi- 
tional course  of  not  less  than  two  years.  Even  to  make 
proper  medical  men  we  need  more  hygiene  and  preventive 
medicine  in  the  medical  course  than  We  have.  We  recom- 
mend that  five  hours  a  week  for  one  year  be  devoted  to  pre- 
ventive medicine — double  the  amount  of  time  we  are  now 
giving  to  this  branch— and  we  do  not  expect  to  make  ex- 
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pert  epidemiologists  in  this  way,  but  possibly  we  can  give 
what  the  ordinary  practitioners  need.' 

The  first  school  in  America  to  make  a  systematic 
attempt  to  ti-ain  health  officers  was  the  School  for 
Health  Officers  of  the  Harvard  Medical  School  and  the 
Massachusetts  Institute  of  Technology.  Here  was  a 
combination  of  medicine  and  engineering  and  this 
school  has  been  successful  and  turned  out  many  capable 
health  officials.  Its  students  include  both  doctors  and 
engineers.  Dr.  William  H.  Welch,  one  of  the  world's 
foremost  medical  men,  has  publicly'  stated  that  an> 
argument  that  non-medical  men  can  no*  administer  in 
the  field  of  public  health  is  refuted  by  the  accomplish- 
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ments  of  those  engineers  and  other  laymen  who  have 
already  administered  in  this  field.  The  School  of 
Hygiene  and  Public  Health  of  Johns  Hopkins  University, 
of  which  Dr.  Welch  is  director,  admits  non-medical  men 
as  candidates  for  degrees.  In  fact,  of  the  fourteen 
institutions  now  giving  degrees  in  public  health,  all  but 
two  make  provisions  for  non-medical  men  as  students. 

In  order  to  understand  why  the  non-medical  may 
qualify  in  public  health,  it  is  necessary  to  consider  what 
this  science,  for  it  is  a  .science  in  itself,  comprises. 
Prof.  C.-E.  A.  Winslow,  head  of  the  Department  of 
Public  Health  at  Yale,  and  himself  educated  as  a  sani- 
tary biologist,  has  given  perhaps  the  most  comprehen- 
sive definition.    He  says: 

Public  Health  is  the  jtcienre  and  the  art  of  preventing 
(lisease,  prolonging  life,  and  promoting  physical  health  and 
pfficiency  through  organized  community  efforts  for  the  sani- 
tation of  the  environment,  the  control  of  community  infec- 
tions, the  education  of  the  individual  in  principle."*  of  per- 
lonal    hyirirne.    the    organization    of    medical    find    nursing 


service  for  the  early  diagnosis  and  preventive  treatment  of 
disease,  and  the  development  of  the  social  machinery  which 
will  ensure  to  every  individual  in  the  community  a  standard 
of  living  adequate  for  the  maintenance  of  health.* 

There  are  two  main  factors  in  the  spread  of  disease, 
man  and  his  environment.  To  deal  with  man  we  have 
hygiene,  which  is  a  personal  thing;  to  cope  with  the 
environment  we  have  sanitation,  which  is  a  public 
responsibility.  Obviously,  the  problems  of  hygiene 
belong  to  the  physician,  whertas  those  of  sanitation 
come  in  the  domain  of  the  engineer.  But  public  health 
includes  other  factors,  too.  Besides  medicine  and 
engineering,  there  is  education,  law,  statistics,  and 
sociology.  In  the  accompany- 
ing chart  are  represented  the 
various  components  of  this 
science.  It  is  a  notable  fact 
that  we  owe  most  of  our  mod- 
ern developments  in  public 
health  to  the  wonderful  work 
of  Louis  Pasteur,  who  was 
primarily  a  chemist. 

The  engineering  aspects  of 
public  health  are  many.  They 
include  the  development  of 
pure  water  supplies,  the  proper 
and  safe  disposal  of  excreta 
and  wastes,  ventilation,  illu- 
mination, safety  engineering 
and  other  phases  of  industrial 
sanitation,  housing  and  city 
planning,  malaria  control,  and 
finally  public  health  adminis- 
tration itself.  These  aspects 
of  public  health  and  in  fact, 
all  branches  of  sanitation,  have 
concerned  the  world  since  the 
dawn  of  civilization.'  That 
they  may  concern  all  nations 
so  that  world-wide  sanitation 
may  in  the  future  be  not  only 
a  possibility  but  a  probability 
and  an  attainment  to  be  ex- 
pected is  the  plea  of  Prof. 
George  C.  Whipple,  lately 
chief  of  the  Department  of 
Sanitation  of  the  League  of 
Red  Cross  Societies. 
The  value  of  pure  water  is  too  obvious  to  need  much 
discussion.  The  practical  eradication  of  typhoid  fever, 
notoriously  a  water-borne  disease,  stands  as  a  monument 
to  the  genius  of  engineering.  Cholera  and  dyscntiy, 
other  types  of  water-borne  diseases,  are  on  the  way  to 
extermination.  Sewage  treatment  and  the  disposal  of 
waste  is  of  equal  importance.  The  biggest  problem 
of  rural  sanitation  especially,  is  that  of  the  safe  dis- 
posal of  human  excreta.  Industrial  hygiene  and  sanita- 
tion is,  broadly  speaking,  just  beginning.  There  are 
many  problems  in  it  for  the  engineer,  such  as  the  proper 
ventilation,  illumination  and  sanitary  facilities  of  shops 
and  factories  and  the  safety  of  the  employees.  Those  are 
all  questions  of  environment.  The  matter  of  safeguard- 
ing against  industrial  hazards  is  perhaps  more  in  the 
field  of  the  mechanical  engineer  than  any  other.  Hous- 
ing and  city  planning  are  factors  of  importace  to  the 
health  of  the  people.  With  the  pre.sent  day  interest  in  the 
prevention  of  the  possible  spread  of  plague,  rat-proofing 
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of  dwellings  and  of  municipalities  themselves  is  an 
engineering  responsibility.  The  control  of  such  diseases 
as  malaria  and  yellow  fever  is  essentially  an  engineering 
problem.  It  was  sanitary  engineering  which  made  pos- 
sible the  Panama  Canal  and  alongside  of  the  administra- 
tive success  of  Gorgas  must  be  placed  the  engineering 
qualities  of  Le  Prince. 

A  Field  for  the  Trained  Engineer 

Finally,  public  health  administration  itself  is  a  field 
for  the  properly  trained  engineer.  Of  course,  mere 
graduation  as  a  sanitary  engineer  does  not  fit  a  man 
to  be  a  health  officer  any  more  than  does  the  mere 
possession  of  a  medical  degree.  But  the  specially 
trained  engineer  who  has  a  knowledge  of  pathology, 
epidemiology  and  other  l)ranches  of  preventive  medicine 
has  a  big  place  in  pul)lic  health  administration.  Many  of 
our  leading  health  officials  are  such  trained  men  and 
include  the  chief  of  the  Bureau  of  Health  of  Philadel- 
phia, the  health  commissioner  of  Detroit,  the  special 
health  commisioner  of  Delaware,  the  health  officers  of 
Dallas,  Texas,  and  a  long  line  of  health  officers  in 
Montclair,  the  Oranges  and  other  New  Jersey  communi- 
ties. As  a  matter  of  fact  the  first  and  one  of  the  lead- 
ing textbooks  for  health  officers  was  written  by  an 
engineer. 

During  the  war  the  government  realized  the  value  of 
the  assistance  of  non-medical  sanitarians  and  so  estab- 
lished the  Sanitary  Corps,  which  was  originally  com- 
posed of  engineers,  bacteriologists,  sanitary  chemists 
and  nutritional  experts.  The  U.  S.  Public  Health  Sei-vice 
also  made  provisions  for  sanitary  engineers  in  its 
personnel."  State  departments  of  health  have  recognized 
the  importance  of  engineering  in  their  work,  so  that 
there  are  now  twenty-five  bureaus  of  sanitary  engineer- 
ing in  states;  among  these  are  included  all  of  the  more 
progressive  state  health  departments.  At  the  Confer- 
ence of  State  and  Provincial  Boards  of  Health  in 
Washington,  D.  C,  last  May,  the  sanitary  engineers 
were  in  attendance  and  in  some  cases,  as  from  Penn- 
sylvania, the  engineer  was  the  representative  of  his 
state.  The  League  of  Red  Cross  Societies  has  also 
established  a  Department  of  Sanitation  as  part  of  its 
program  of  fostering  international  health. 

To  recapitulate,  public  health  is  a  science  in  which 
engineering  plays  as  important  a  part  as  any  other 
profession.  Public  health  comprises  medicine,  sanitary 
engineering,  law,  education,  statistics  and  sociology. 
These  various  elements  naturally  are  more  or  less  inter- 
related. The  ideally  trained  health  official  is  one  who  is 
familiar  with  all  of  them.  There  is  so  much  to  be  done 
in  the  field  of  public  health  that  there  is  room  for 
workers  from  all  these  various  divisions.  One  important 
consideration  with  regard  to  the  control  of  public  health 
by  members  of  the  medical  profession  is  that  the 
physician  is  at  present  urgently  needed  as  a  practitioner 
and  can  not  be  replaced  as  such.  Certain  quacks,  fad- 
dists and  pseudo  physicians,  such  as  the  osteopaths,  chiro- 
practors and  naturopaths,  seem  to  think  otherwise,  but 
in  any  alignment  between  these  half  baked  therapeutists 
and  those  whom  they  impertinently  call  "allopaths,"  the 
engineer  strongly  supports  the  regular  physician.  The 
doctor  can  be  adequately  replaced  as  a  public  health  offi- 
cial, but  no  one  can  take  his  place  as  practitioner.  In 
public  health  the  physician  and  engineer  are  colleagues; 
there  is  and  should  be  the  spirit  of  closest  co-operation 
and  mutual  respect.  Both  are  working  for  the  welfare  of 


humanity,  and  both  are  essential  to  the  great  ideal  of 
a  better  and  stronger  race. 
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Canadian  Government  Dry  Dock  Being 
Built  at  Esquimau 

By  .1.  B.  Hunter 

liepiity   .Minister.  Canadian  Department   of   Publi.-   \Vnrl<.s 

THE  dry  dock  now  under  construction  in  Skinner 
Cove  at  Esquimau,  B.  C,  is  being  built  for  the  Gov- 
ernment of  the  Dominioii  of  Canada.  The  general 
dimensions  are  as  follows :  From  caisson  stop  to  head- 
wall,  1,150  ft. ;  width  of  entrance,  on  sill.  125  ft.,  at  cop- 
ing level,  135  ft.;    depth  on  sill,  40  ft.     In  addition  to 
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TYPICAL  CROSS-SECTION  OF  ESQITIMALT  DRY  DOCK 

the  usual  caisson  berths  at  the  entrance,  the  dock  will 
have  two  inner  berths,  one  of  which  is  to  be  located  400 
ft.  and  the  other  750  ft.  from  the  entrance,  thus  making 
it  possible  to  accommodate  boats  of  from  350  to  1,150 
ft.  in  length. 

The  caissons  are  to  be  of  the  ship-floating  type  and 
will  be  made  of  steel.  Stairs  leading  to  the  dock  floor 
will  be  situated  at  each  corner  of  the  dock,  and  exposed- 
timber  slides  at  diagonally-opposite  corners. 

A  passenger  elevator  with  a  capacity  of  4,000  lb.  will 
be  installed  on  one  side,  near  the  center  of  the  dock.  The 
dock  is  to  be  filled  and  emptied  through  one  main  tun- 
nel and  a  series  of  underground  culverts,  with  two  lines 
of  gratings,  one  on  each  side  of  the  dock  and  spaced  10 
ft.  apart.  The  whole  structure  will  be  made  of  concrete 
with  the  exception  of  the  sills,  copings,  keel  block  sup- 
ports, etc.,  which  will  be  of  granite. 

\  contract  for  the  construction  of  the  work  has  been 
awarded  to  Peter  Lyall  and  Sons  Construction  Co.,  Ltd. 
The  design  and  all  drawings  and  specifications  were 
prepared  by  the  Department  of  Public  Works  of  Canada 
under  the  immediate  supervision  of  Eugene  D.  Lafleur, 
chief  engineer. 

Panama  Canal  Slides  Quiescent 

Curaracha  slide  into  the  Panama  Canal,  which  showed 
a  general  movement  over  the  entire  area  from  Jan.  1 
to  22,  inclusive,  has  since  become  quiescent  says  the 
Canal  Record  of  March.  9.  Up  to  Jan.  27,  3.336,400 
cu.yd.  had  been  removed  from  this  area  since  the  slide  of 
Feb.  22,  1920.  Some  material  still  had  to  be  removed  to 
bring  the  basin  to  grade.  Culehra  Slide  showed  little 
movement  in  January. 
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Report  on  Services  and  Fees  of 
Practicing  Engineers 

A.  A.  E,  Committee  Makes  Ideal  of  Efficient  Service 

the  Basis  for  Rules  of  Practice  and 

Suggests  Fee  Schedule 

AFTER  an  extended  study  of  fees  and  services  of 
.  engineers  in  private  practice,  a  special  committee 
of  the  American  Association  of  Engineers  has  just 
rendered  a  report  in  which  it  lays  stress  on  shaping  all 
principles  of  practice  to  the  ideal  of  efficient  service  to 
the  client,  and  proposes  a  guide  schedule  of  charges  for 
engineering  service.  Further  study  of  fees  is  recom- 
mended, especially  with  a  view  to  compiling  a  list  of 
fee  rates  actually  used  and  collected  the  current  forms 
of  proposal  and  contract  for  engineering  services 
so  that  ultimately  an  authoritative  code  of  fees 
and  practices  may  be  prepared.  The  committee  also 
recommends  that  to  aid  in  developing  sound  methods 
in  the  field  of  private  engineering  practice  a  separate 
department  of  the  association  be  established  for  inter- 
change of  data  and  news. 

Import.wce  of  Service  Emph.^sized 

In  approaching  the  subject  of  proper  fee  charges,  the 
committee  considered  the  kind  and  character  of  service 
rendered,  because  "much  of  the  difference  in  profes- 
sional practice  has  arisen  from  lack  of  or  omission  of 
.service  in  matters  upon  which  the  client  has  difficulty 
in  judging."  It  states  that  low  fees  or  free  work 
mean  poor  service  and  expresses  the  belief  that  the 
general  scale  of  fees  has  been  held  down  by  artificial 
causes  arising  from  "the  innate  modesty  of  the 
engineer  and  certain  evils  which  have  crept  into  pro- 
fessional practice."  Engineering  fees  are  declared  to 
be  low,  compared  with  those  taken  by  other  professional 
men  and  financiers,  as  well  as  contractors'  profits,  and 
do  not  adequately  compensate. 

Among  the  committee's  findings  or  suggestions  on 
.service  are  the  following: 

Hazard  should  be  eliminated  from  the  engineer's 
charges,  as  definite  service  has  to  be  rendered.  The 
use  of  retainers  is  advocated. 

Adequate  compensation  should  be  paid  by  the  prac- 
ticing engineer  to  his  employees.  Profit-sharing  in 
engineering  office.s  is  worth  considering. 

The  indiscriminate  use  of  such  titles  as  consulting 
engineer  has  done  harm.  A  reputable  engineer  will  not 
hesitate  to  give  his  client  a  complete  statement  of  his 
qualifications  for  his  particular  title. 

Manufacturers  should  not  be  practicing  engineers 
and  should  not  supply  plans  and  advice  to  customers. 

?]ngineers  should  not  receive  commissions  or  any 
remuneration  from  machinery  or  materials.  Special 
di.scnunts  obtained  by  the  engineer  should  be  credited 
to  the  client. 

The  engineer  should  not  act  as  engineer  and  contrac- 
tor simultaneously  on  the  same  job,  except  in  ,so  far 
a.<<  he  may  execute  work  as  agent  for  the  owner  under 
Ruch  arrangements  that  the  interests  of  the  two  parties 
are  identical. 

It  is  improper  for  professors,  or  engineers  in  public 
employ,  to  take  work  below  current  professional  rates. 

Engineering  service  ia  so  clearly  a  matter  of 
individual  experience  and  professional  achievement  that 
competitive  bidding  is  incompatible  with  real  service 
and  ihould  be  thoroughly  discouraged. 


No  professional  man  or  firm  should  be  required  to 
furnish  bonds. 

Engineers  should  refrain  from  offering  their  services 
without  charge  for  the  sake  of  prospective  work. 

Suggested  Charges  for  Service 

Consulting  and  expert  engineering  service,  including 
consultation,  arbitration,  professional  advice,  expert 
testimony  and  court  work,  valuation  and  appraisal, 
service  and  efficiencies  tests,  and  reports,  are  preferably 
charged  for  on  a  per  diem  basis.  "The  amount  of  the 
charge"  says  the  committee,  "should  vary  according  to 
the  character,  magnitude  or  importance  of  the  work 
or  subject  involved  or  according  to  the  exi>erience  and 
reputation  of  the  engineers,"  from  $50  a  day  upward. 
A  retainer  fee  of  $250  or  more  may  properly  be  charge.!. 
An  additional  charge  should  be  made  for  all  actual 
expenses,  plus  a  profit  on  this  portion  of  the  work  cf 
at  least  25  per  cent.  Eight  hours  of  office  work  are  to 
be  considered  a  day,  but  when  absent  from  the  office 
each  24  hr.  away  is  to  be  considered  a  day.  Payment 
for  .services  should  be  made  monthly  or  upon  submission 
of  report  or  upon  completion  of  work. 


MINIiMUM     PEKCE\T.\GE     FEES    FOR     ENGINEERIN-G     SERVICE 
(Estimated  Cost  of  Projeet  in  Dollars) 
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A  fixed  total  sum  may  be  agreed  upon  in  place  of  the 
charge  by  the  day.  In  fixing  this  sum  the  per  diem 
charges  should  be  figured  as  closely  as  possible. 

What  the  committee  calls  "regular  en.s'ineering 
service"  may  be  made  on  a  percentage  basis  according 
to  the  table  herewith.  Such  work  includes  surveys, 
borings,  tests,  and  other  preliminary  work;  conferences, 
preparation  of  preliminary  plans,  estimates  and  reports; 
preparation  of  working  plans  and  e.stimates;  participa- 
tion in  award  of  contract  and  general  supervision  of 
construction  (  not  including  resident  engineers,  .surveys, 
field  in.spection  or  testing)  ;  resident  supervision  of 
construction;  purchase  of  materials  and  equipment; 
complete  management  of  projects,  excluding  financing. 

The  tabular  percentages  are  to  be  computed  on  the 
(ost  of  the  completed  work  (exclusive  of  legal  and 
engineering)  or  (pending  execution  or  completion)  the 
estimated  cost.    A  retainer  fee  may  also  be  charged. 

The  committee  recommends  that  an  engineer  under- 
taking an  engagement  should  enter  into  a  written  con- 
tract. Where  a  .specialist  is  required  in  connection  with 
an  engineering  engagement,  the  cost  of  (he  specialist 
shall  be  paid  by  the  client.  This  includes  the  cost  of 
testing  and  inspection  of  materials  at  factory.  Draw- 
ings and  specifications  are  to  be  considered  the  property 
of  the  engineer,  but  the  client  is  entillcH  to  receive  a 
rea.sonable  number  of  complete  records  of  them. 


672 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  16 


Flat-Slab  Floors  Built  Without 
Drops  or  Capitals 

Uniformity  of  Panel  Spacing  and  Duplication  of 

Detail  Result  in  Economy  for 

Seven-Story  Building 

BECAUSE  a  comparatively  small  sum  was  available 
for  constructing  a  nurses'  home  in  San  Francisco, 
effort  was  made  to  work  out  a  design  that  would  afford 
the  maximum  space  at  the  lowest  cost.  The  problem 
was  simplified  by  the  fact  that  only  light  live-loads 
had  to  be  provided  for  and  as  the  building  was  for 
dormitory  purposes,  uniformity  of  room  sizes  was  per- 
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missible.  A  design  for  which  exceptional  economies  in 
space  and  cost  are  claimed  was  accordingly  developed 
for  a  seven-story  flat-slab  reinforced-concrete  build- 
ing. Features  of  the  design  are  the  absence  of  capitals 
or  drop  heads  on  the  co'umns,  and  the  simplicity  and 
uniformity  of  the  floor  layout  with  consequent  econ- 
omy in  formwork.  The  floor  slabs  were  calculated  for 
a  dead-load  of  110  lb.  and  a  live-load  of  60  lb.  per 
square  foot. 

The  first  step  toward  making  the  plans  as  simple  as 
possible  was  to  divide  the  building  area  into  equal 
spaces,  making  all  floor  panels  exactly  alike  and  con- 
tinuing the  columns  from  basement  to  roof  without 
break.  The  bui'.ding  is  101  x  125  ft.  in  plan  and  thirty- 
six  10  x  12-ft.  dormitory  rooms  about  10  x  12  ft. 
each,  are  provided  on  each  floor.  The  room  arrange- 
ment was  worked  out  so  that  the  columns  occur  only  in 
partitions,  the  column  spacings  being  uniformly  10  ft. 
one  way  and  12  ft.  4  in.  the  other.  The  only  exception 
to  this  uniformity  of  column  spacing  was  in  a  50  x 
50-ft.  auditorium  on  the  first  floor,  at  the  bottom  of  the 
light  chaft.    Here  the  roof  was  carried  on  steel  girders. 

Close  spacing  of  the  columns  and  light  live-loads  per- 
mitted a  special  system  of  reinforcing  for  the  6-in. 
flat-slab  floor  and  made  it  unnecessary  to  use  floor 
beams  except  around  some  openings  left  for  stairs  or 
shafts.  Hence,  no  hanging  ceilings  were  necessary  and 
ceiling  finish  was  plastered  directly  on  the  bottom  of 
the  floor  slabs.  Allowing  20c.  per  square  foot  for  a 
hanging  ceiling  and  5c.  per  square  foot  for  a  plastered 


ceiling,  the  net  saving,  on  this  score,  was  figured  as 
15c.  per  square  foot.  The  saving  in  formwork  on  a 
flat  slab,  as  compared  to  a  beamed  floor  slab,  was  fig- 
ured as  3c.  per  square  foot.  The  use  of  floor  beams 
would  have  made  it  necessary  to  add  10  per  cent  to  the 
height   of   the   building. 

A  cement  finish  on  floors  was  used  as  more  sanitary 
and  cheaper  than  wooden  floors  and  with  a  few  excep- 
tions, such  as  in  the  auditorium,  no  wooden  floors  were 
used  throughout  the  building.  The  cement  finish  was 
put  on  as  an  integral  part  of  the  slab  and  troweled 
within  a  few  hours  after  pouring  the  concrete.  It  was 
calculated  that  wooden  floors  would  have  added  20c. 
per  square  foot  to  the  cost  of  the  building. 

The  standard  columns  were  14  in.  square  reinforced 
with  straight  corner  rods  and  without  caps  or  drop 
heads.  This  section  provided  sufficient  area  against 
punching  shear  due  to  the  live-  and  dead-load  stresses 
without  the  use  of  capital  or  flare  to  increase  shear 
area.  This  feature,  which  allows  the  columns  to  be  con- 
tinued at  the  same  dimensions  from  floor  to  the  ceiling 
above,  is  claimed  to  afford  a  considerable  saving  in 
the  cost  of  formwork. 

The  slab  reinforcement  consists  of  a  combination  rod 
and  wire-mesh  mat  or  grillage.  As  shown  in  the  accom- 
panying drawing,  the  primary  reinforcement  consists 
of  a  mat  of  i-in.  bars,  nine  in  one  direction  and  eight 
in  the  other  direction  and  spaced  respectively  6  and 
7  in.  c.  to  c,  which  are  placed  in  the  slab  over  the 
column  and  SJ  in.  above  the  bottom  of  the  slab.  These 
bars  in  the  construction  were  wired  together  in  the 
material  yard  and  taken  up  to  place  in  the  building  as 
a  pre-assembled  unit.  The  units  were  convenient  to 
handle  and  were  readily  dropped  over  the  column  rein- 
forcing which  projected  above  the  finished  floor  level, 
this  projection  being  the  amount  of  the  lap  of  the 
reinforcing.  The  mats  were  supported  at  the  proper 
height  above  the  deck  on  pre-cast  concrete  blocks  which 
became  a  part  of  the  slab  when  the  concrete  was  poured. 
With  the  bar  reinforcing  in  place  the  next  step  was 
the  placing  of  the  so-called  direct  bands  of  wire  mesh. 
These  are  52  and  54  in.  wide  and  run  at  right  angles 
to  the  columns.  They  are  indicated  on  the  drawings 
as  strips  A  and  B.  They  are  of  wire  fabric  contain- 
ing at  least  nineteen  longitudinal  wires  per  band.  For 
the  long  way  of  the  panel  the  fabric  was  3  x  16  in. 
x  13  and  for  the  short  way,  3  x  16  in.  x  ro.  These 
bands  pass  over  the  mat  of  bars  at  the  columns  and 
at  a  distance  2  ft.  3  in.  from  the  center  line  of  columns 
they  sag  toward  the  bottom  of  the  slab  reaching  to  J 
in.  above  the  bottom  of  the  slab  at  a  distance  3  ft.  3 
in.  from  the  center  line  of  columns.  Where  necessary 
the  transverse  wires  were  cut  to  allow  the  fabric  to 
sag  below  the  ends  of  the  grillage  bars. 

The  third  system  of  reinforcement  to  be  placed  con- 
sisted of  diagonal  bands  of  4  x  16  in.  x  1%  wire  fabric 
52  in.  wide  containing  at  least  fourteen  longitudinal 
wires.  These  bands  passed'  over  the  direct  band  at 
columns  and  drop  to  :,'  in.  above  the  bottom  of  the  slab 
at  the  center  of  the  panel. 

The  last  system  consists  of '  so-called  "continuity 
mats"  of  4  X  16-in.  x  A  wire  fabric  52  in.  wide  con- 
taining at  least  fourteen  longitudinal  wires  5  ft.  6  in. 
long  runing  the  long  way  of  the  panel  and  5  ft.  6  in. 
long  running  the  short  way  of  the  panel.  These  mals 
run  across  the  middle  of  the  span  of  the  direct  bands 
'i   in.  below  top  of  the  slab  for  their  full  length  and 
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Typical  Panel  Layout       ~^ 


Corcrefe  blocks  6'x6' 
q,  Tctoc.     mpian  iVhigh. 

Four  blocks  af  each  column 
Typical    Flat  Slab    Detail 

TTrtCAL  REIXFORriNT,  ARRANGEMEXT  IX  FLOOR  SLAP. 

extend  equally  on  each  side  of  the  center  line  of  the 
column.  Positive  means  wei'e  taken  to  maintain  these 
mats  in  their  correct  position  in  the  top  of  the  slab. 
The  details  of  the  reinforcement  are  shown  in  the 
accompanying  table. 

At  the  edges  of  the  slab  all  systems  of  reinforcement 
were  extended  into  the  concrete  wall  to  within  2  in.  of 
the  outer  face,  and  for  a  length  of  at  least  1  ft.  were 
imbedded  in  the  wall. 


MESH  REIXFORCIXG  U 

SED  IX  THE 

FLOOR  SLAB 

Kp> 

When                Width  of 

Size  of 

Size  of 

Xuinbcr 

Letter 

Placed                 Fabric 

Mesh 
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of  Wires 

A 

After  bars               54  in. 

3x16 

Sand   10 

B 

After  A                    54  in. 

3x16 

6  and  10 

C 

After  B                    52  in. 

4x16 

8  and  10 

D 

After  C                    52  in. 

4x16 

Sand  10 

El 

After  pouring          

4x16 

Sand   10 

F/ 

concrete               

4x16 

Sand  10 

All  concrete  in  the  structure,  from  foundation  to 
penthouse,  was  poured  within  a  period  of  64  dafs,  eleven 
separate  pourings  being  made.  Typical  floors  were 
completed  at  the  rate  of  one  story  per  week.  Shores 
were  kept  in  place  during  the  progress  of  the  work 
for  three  stories  below  the  pouring.  A  1:2:5  mix 
was  used  in  which  the  crushed  gravel  aggregate  ranged 
in  size  from  \  to  11  in. 

The  building  was  designed  by  C.  H.  Snyder,  consult- 
ing engineer  of  San  Francisco. 


Calumet  Harbor  for  Chicago 

A  project  for  harbor  development  in  Lake  Calumet, 
in  the  southern  portion  of  Chicago,  has  been  the  sub- 
ject of  a  public  hearing  by  the  council  committee  on 
harbors  and  bridges.  The  lake  is  a  shallow  body  of 
water  connected  with  Lake  Michigan  by  the  long  and 
winding  course  of  the  Calumet  River,  both  the  river 
and  lake  being  under  the  control  of  the  Federal  Govern- 
ment. Extensive  industrial  development  around  I.,ake 
Calumet  is  a  part  of  the  project,  but  there  would  he 
facilities  also  for  rail  and  water  terminals  and  for 
laying  up  ships  during  the  winter.  According  to  a 
report  to  the  city  council,  prepared  by  Arend  Van 
Vlisaengen,  of  a  real  estate  firm,  the  material  dredged 
to  form  a  basin  and  channels  would  be  used  to  fill 
in  to  low  land  along  the  shores,  the  completed  har- 
bor district  having  L450  acres  of  land  and  690  acres 
of  water,  of  which  latter  220  acres  would  be  comprised 
in  slips  opening  from  a  large  basin.  This  project  i« 
distinct  from  that  of  the  lake  front  harbor  proposed  b.y 
Col.  W.  V.  .lud.son,  U.  S.  A.,  at  Illia'-H.  on  the  Illinois- 
Indiana  state  line,  as  described  ir  Enii\nri  rinu  Newa- 
Recnrd  of  Jan.  20,  p.  120,  but  it  is  con.sidered  that  both 
will  be  needed  eventually  for  the  city's  development. 


Coaling  Station  for  City  Engine 
Terminal:?.  &R.R.R. 

Three  Grades  of  Coal — Operator  Handles  Chutes- 
One  Hoist  Service  for  Coal  and  Sand — 
Large  Sand  Drying  Plant 

A  LOCOMOTIVE  COALING  STATION  which  pro- 
vides for  automatic  triple  separation  of  coal  for 
hand-fired  and  stoker-fired  engines,  has  600  tons 
storage  capacity,  serves  engines  on  three  tracks  and 
utilizes  the  same  elevator  equipment  for  both  coal  and 
sand,  is  one  of  the  important  items  in  the  improvement 
of  the  Philadelphia  &  Reading  R.R.  engine  tenninal  at 
Tulip  St.,  Philadelphia.  About  35  engines  take  coal 
daily  at  this  plant. 

Drop  bottom  and  hopper  bottom  cars  dump  the  coal 
into  a  track  hopper  from  which  it  is  fed  through  a 
2A-ton  automatic  measuring  loader  to  a  2i-ton  bucket 
in  the  elevator  pit.  The  cars  are  vioved  on  a  falling 
grade  to  and  from  the  hopper  by  l  cable  on  a  nigger 
head  operated  by  the  hoist  motor.  An  adjustable  drop 
gate  between  the  hopper  and  the  loader  provides  for 
regulating  the  charges,  and  the  loader  prevents  the  coal 
from  flowing  into  the  pit  when  the  bucket  is  raised. 

Automatic  Sep.^ration  of  Grades 

At  the  top  of  the  elevator  tower,  the  lower  part  of 
the  front  of  the  bucket  falls  forward  and  forms  an 
apron  over  which  the  coal  flows  to  a  chute  above  the 
coal  bin.  In  the  bottom  of  this  chute  is  a  screen  6x12  ft. 
having  perforations  2x6  in.  Lump  coal  passing  over 
the  screen  is  delivered  to  one  pocket,  the  finer  coal 
which  falls  through  the  screen  is  delivered  to  another 
for  supplying  locomotives  fitted  with  mechanical  stokers. 
This  separation  is  for  bituminous  coal.  When  anthra- 
cite is  delivered,  a  by-pass  gate  at  the  head  of  the  chute 
deflects  it  by  a  steeper  chute  to  a  third  pocket.  Each  of 
these  pockets  is  of  200  tons  capacity.  The  by-pavss  gates 
for  the  sand  and  coal  chutes  are  operated  by  hand  chain- 
hoist,  as  the  man  should  be  over  the  bin  to  see  the 
condition  in  each  pocket.  A  22-hp.  motor  operates  the 
bucket  hoist,  which  runs  automatically  and  is  started  or 
stopped  by  push  buttons  in  the  hoist  house  and  at  a 
platform  above  the  bin.  The  elevating  capacity  is  80 
tons  per  hour. 

Two  tracks  pass  under  the  structure  and  a  third 
passes  on  the  outside.  One  engine  on  each  track  can 
take  coal  of  either  of  the  three  classes  by  means  of  a 
hinged  spout,  the  enlarged  end  of  the  spout  being 
fitted  with  an  undercut  gate  and  hooded  apron  giving 
a  nearly  vertical  discharge  in  order  to  prevent  spilling 
coal  over  the  tender.  These  spouts  will  not  be  handled 
by  the  firemen  of  the  locomotives,  but  by  a  station 
operator  who  raises  and  lowers  the  .spouts  and  adjusts 
their  gates  to  regulate  the  supply.  An  engine  can  take 
a  full  charge  of  about  15  tons  of  coal  in  45  seconds.  No 
automatic  weighing  or  recording  device  is  u.sed  to  show 
the  amount  delivered  to  each  engine. 

Sand  Drying  and  Supply 

An  unsual  feature  is  the  delivery  of  sand  to  the  track 
hopper  and  elevator  bucket  which  serve  the  coal  pockets. 
This  sand  for  the  locomotive  is  often  delivered  in  coal 
cars  and  is  thus  somewhat  dirty,  but  the  hopper  and 
bucket  are  cleaned  before  being  used  for  sand,  and  all 
foreign  matter  is  removed  subsequently  by  screening. 
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This  duplex  service  of  the  hoisting  plant  is  an  original 
design  by  the  builders. 

From  the  elevator  bucket  the  sand  is  delivered  to 
100-ton  storage  pocket  flowing  by  gravity  from  this 
through  adjustable  gates  to  three  sand  dryers  which  are 
inverted  pyramids  built  up  of  horizontal  steam  pipes. 
The  wet  sand  is  held  by  the  pipe  walls,  but  as  it  dries 
it  flows  through  the  openings  between  the  pipes  and 
falls  into  steel  hoppers,  from  which  it  passes  through 
screens  to  hopper  drums.    When  a  drum  is  filled,  it  is 


ing  and  repair  expenses  based  upon  handling  110,000 
tons  per  year,  as  follows : 

Coal  handling  (operatinK> 3c.  per  ton 

Coal  bandlin^  (rppairsi  ,                 Jc.  per  ton 

Green  ^and  'operatinK)                5c.  per  ton 

Drying  rand  (operating)  ...           2c.  per  ton 

Drying  sand  (repairs) l^c.  per  ton 

Two  men  can  operate  the  plant,  one  attending  to  the 
hoist  and  bins  and  the  other  supplying  coal  and  sand  to 
the  engines.  The  building  is  of  reinforced  concrete  con- 
struction. Adjacent  to  it  is  a  washhouse,  toilet  and 
locker  building  10  x  25  ft.  for  the  use  of  the  men  at  the 
terminal.  This  coaling  station  was  designed  by  the 
Roberts  &  Schaefer  Co.,  Chicago,  and  built  by  that 
company.    Its  cost  is  about  $120,000. 


Sec+ional  .Elevation. 

RAILWAY  COALING    STATION   SUPPLIES    THREE  GRADES  OF  COAL 

closed  and  the  dry  sand  is  blown  by  compressed  air  at 
30-lb.  pressure  through  a  4-in.  pipe  to  a  30-ton  elevated 
bin.  This  bin  is  lined  with  hollow  tiles  for  ventilation. 
Pipes  4  in.  in  diameter  lead  the  sand  from  this  bin 
to  each  of  the  three  engine  tracks,  where  they  end  in 
hinged  spouts  fitted  with  cut  off  gates  to  control  the 
supply  to  the  engines.  The  builders  estimate  the  operat- 


Railroad  Location  as  Affected  by 
Electrification 

Abstract  of  report  of  Covnnittre  on  Economics  of  Railway  Loca- 
tion, American  Railway  Engine  ring  Association. 

INTRODUCTION  of  electric  locomotives  necessitates  con- 
sideration of  the  effect  of  electric  operation  on  the 
economic  principles  of  railway  location.  New  elements 
introduced  by  electric  traction  will  affect  economic  values 
heretofore  assumed  in  connection  with  distance,  rise  and 
fall,  curvature  and  rate  of  grade. 

In  consideration  of  distance,  train  wages,  fuel  and  repairs 
are  the  principal  items  subject  to  variation  under  electrifica- 
tion, the  fiist  of  which  is  little  affected.  However,  an 
increased  charge  is  made  for 
operation  and  maintenance  of 
power  stations  and  transmis- 
sion and  distributing  systems. 
The  saving  in  fuel  from  elec- 
trification may  be  from  50  to 
70  per  cent,  depending  upon 
the  class  of  service,  and  engine 
repairs  are  reduced  possibly 
50  per  cent.  But  track  main- 
tenance will  generally  be  in- 
creased due  to  destruction 
effect  upon  track  of  compara- 
tively large  unsprung  weight 
of  motors. 

Time  and  temperature  lim- 
itations of  the  electric  motor 
and  possibilities  for  regenera- 
tion of  power  on  descending 
grades  will  affect  previously 
assumed  cost  due  to  rise  and 
fall  of  grades.  The  value  of 
regenerative  braking  under 
proper  conditions  is  consider- 
able, but  it  does  not  become 
economical  except  on  long, 
heavy  grades. 

The  effect  of  a  change  to 
electric  operation  as  affected 
by  curvature  will  be  in  degree 
rather  than  in  kind,  with  the 
possible  exception  that  the 
shorter  rigid  wheel  base  in 
some  types  of  electric  loco- 
motives will  result  in  reduced 
resistance  and  wear  of  wheels 
and  rails. 

In  electric  operation  the 
effects  of  rate  of  grade  and  of  rise  and  fall  are  more  closely 
interrelated  than  under  steam  operation.  Over  lines  of 
moderate  grades  under  steam  operation  train  tonnage  rat- 
ings can  often  be  determined  by  average  train  resistance  of 
the  division  and  the  boiler  horsepower  of  the  locomotive, 
rather  than  by  the  resistance  of  maximum  grades.  But 
under  electric  operation  the  resistance  of  the  maximum 
grade  may  become  the  limiting  factor. 
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Repair  of  Tempe  Concrete  Arch  Bridge  Damaged 
by  Settlement  and  Floor  Expansion 

Bridge  Over  Salt  River  Endangered  by  Failure  of  Cylinder  Pier  Supposed  to  Rest  on  Rock— Load  Trans- 
ferred to  New  Cylinders  Sunk  Alongside  Pier— Cracking  of  Floor  and  Spandrels— Expansion  Joints 

By  Merrill  Butler 

Bridgp  Engineer,  Arizona  Highway  Department,   Phoenix 


SETTLEMENT  of  one  pier  of  the  concrete  arch 
bridge  across  the  Salt  River  at  Tempe,  Ariz.,  placed 
a  serioiis  problem  before  the  State  Highway  Depart- 
ment in  the  latter  part  of  1919  and  the  early 
part  of  1920.  The  bridge,  built  in  1911-1913,  is  a 
link  in  the  main  highway  route  leading  from  Phoenix 
and  the  Salt  River  Valley  to  the  eastern  and  southern 
portions  of  the  state,  and  to  New  Mexico  and  the  East, 
and  is  crossed  by  about  2,500  vehicles  per  day.  It 
consists  of  eleven  two-rib  three-hinged  arches  of 
125   ft.   clear   span,    with    open    spandrels.      The    piers 


Vo 


U /3i' 4<.-- 


To  Tempe      Sprinaing  lln<i 
el.  ilA 


Floor ond spcindre'  cracked- 


badly  cracked;   the  longitudinal  steel   in  the  floor  slab 
probably  prevented  any  serious  break  in  the  concrete. 

Emergency  measures  were  taken  at  once  to  insure 
the  stability  of  the  structure,  and  the  bridge  was  thrown 
open  to  pedestrian  traffic  on  March  4.  Material  and 
equipment  for  sinking  cylinders  to  underpin  the  defec- 
tive pier  had  been  in  process  of  being  assembled  for 
some  time,  but  repair  work  could  not  be  .started  till 
late  in  the  month  as  the  timber  that  had  betp  ordered 
was  delayed  in  shipment.  Once  begun  the  work 
progressed  so  rapidly  that  vehicular  traffic  could  be 
allowed  to  cross  the  bridge  again  on  May  11. 

Conditions  at  the  Settled  Pier 
Prior  to  the  flood  of  Thanksgiving,  1919,  pier  9  was 
entirely  surrounded  by  sand  and  gravel,  which,  being 
in  its  undisturbed  state,  served  to  carry  a  considerable 
portion  of  the  load  by  way  of  the  base  of  the  pier  block 
(note  the  pier  construction,  Fig.  4).     The  flood  swept 

Benf  built  as 
emergency  measure, 
nh.wel  1149. 95  Main chlnnel   \  ^°''^°^T 


Tower  built  as  emergency 
measure- 


125'clear 


'^^^^\'''i-- 151'  --->-l<--  l2d'-->^ 
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FIG.   1.     GENERAL  ELEVATION  OF  TEMPE  BRIDGE,  AND  PROFILE  OF  ROADWAY  IN  SPANS  ADJACENT 

TO  THE  SETTLED  PIER  NO.   9 


were  intended  to  be  founded  on  rock,  as  stated  in  a 
description  of  the  bridge  in  Engineering  News  of  March 
28,  1912,  p.  578,  "on  account  of  the  failure  of  two 
piers  of  a  large  railroad  bridge  about  500  ft.  upstream 
from  the  proposed  bridge  site."  Some  of  the  piers 
were  carried  to  rock  in  open  excavation,  but  others 
rest  on  concrete-filled  steel  cylinders  sunk  to  rock.  It 
was  one  of  the  latter  that  settled. 

Shortly  after  the  floods  of  Thanksgiving,  1919,  the 
second  pier  from  the  north  end  of  the  bridge  (Pier  9) 
settled  about  4 1  in.  Traffic  was  maintained,  except 
during  high  water,  until  Feb.  1.3,  1920,  when  a  further 
settlement  occurred,  about  *  in.  A  two-tf)n  limit  was 
then  placed  on  the  loads  permitted  to  cross  the  bridge. 
On  March  2  an  additional  settlement  of  li  in.  occurred, 
and  the  bridge  was  closed  to  traffic.  The  following  day 
there  wa.«  a  sudden  drop  of  nearly  5  in.  At  this  time 
also  it  was  noticed  that  the  pier  had  shifted  out  of  line 
about  0.1    ft.,  downstream. 

A  profile  of  the  bridge  roadway  between  piera  8 
and  10  is  .shown  by  a  small  .sketch  in  Fig.  1,  drawn  to 
an  exaggerated  vertical  scale.  The  sag  was  strikingly 
noticeable  in  looking  along  the  pavement,  as  in  the  view, 
Fig.  2.  Evidently  the  structure  adapted  itself  to  the 
1-ft.  settlement  of  pier  9  in  fairly  flexible  manner. 
No  evidence  of  any  crack  in  the  floftr  was  found  in 
the  region  of  settlement,  although  the  h.ind  rail  was 


away  all  this  marterial  and  left  the  pier  supported  on 
the  two  cylinders,  which  proved  inadequate  to  carry  the 
load.  Soundings  taken  in  March,  1920,  indicated  that 
except  for  some  thin  layers  of  gravel  overlying  the 
bedrock  everything  had  been  scoured  out.  In  the  light 
of  the  difficulties  subsequently  experienced  in  sinking 
the  new  cylinders  it  is  very  probable  that  the  concrete 
in  the  bottom  of  the  original  cylinders  was  of  inferior 
grade,  or  that  a  foot  or  so  of  sand  had  filtered  in  after 
the  rock  had  been  cleaned  off.  The  natural  conse- 
quence would  be  a  crumpling  of  the  steel  shells  of  the 
cylinders,  and  this  is  what  actually  happened,  it  is 
believed.  Unbalanced  live-load  thrust  would  tend  to 
accelerate  such  failure. 

Other  defective  conditions  in  the  bridge  had  also 
developed,  and  the  plan  for  the  repair  work  included 
them.  A  great  number  of  the  spandrel  columns  were 
found  broken  in  horizontal  shear  near  the  extrados 
and  several  spandrel  walls  near  the  crown  had  pulled 
loose  from  the  arch  rings.  In  the  vicinity  of  piers  2,  3 
and  4  the  roadway  slab  and  spandrel  arches  had  cracked 
completely  through;  in  the  spans  adjacent  to  these  piers 
none  of  the  spandrel  columns  were  cracked. 

There  was  also  trouble  at  the  floor  expansion  joint. 
The  type  of  joint  used  had  proved  un.satiafartorj'  and 
large  chuck  holes  had  formed  alongside  each  joint, 
causing  serious  impact  whenever  a  heavy  vehicle  passed 
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FIG.  i.     HAG  PF  ROADWAY  OVER  SETTLED   PIER 

over  the  bridge;  in  some  cases  the  concrete  supporting 
the  wooden  strips  which  bridged  the  joints  was  found  to 
be  cracked  and  broken  from  traffic  action.  The  recon- 
struction of  these  joints  as  well  as  the  repair  of  the 
other  bridge  defects  will  be  mentioned  farther  on. 

Underpinning  the  Pier 

In  April  the  channel  of  the  river,  scoured  out  by 
the  November  flood,  began  filling  up  again,  and  by  the 
middle  of  May  a  considerable  deposit  of  silt  and  fine 
sand  had  accumulated  around  pier  9.  This  condition 
and  the  desirability  of  maintaining  traffic  on  the  bridge 
were  the  main  factors  of  the  problem  when  the  state 
highway  department  entered  upon  the  repair  work  in 
the  spring  of  1920. 

Falsework  under  the  bridge  was  considered  necessary 
as  a  safeguard  if  traffic  was  to  be  carried  during  recon- 
struction. The  department  had  no  steel  sheetpiling 
available,  and  market  conditions  were  such  that  none 
could  be  obtained  for  immediate  delivery.  It  was 
decided  to  place  new  cylinders  around  the  old  pier, 
which  would  allow  the  underpinning  to  be  done  without 
disturbing  the  existing  structure;  it  was  feared  that 
there  was  a  chance  that  the 
pier  might  tip  over  if  the  old 
cylinders  were  left  without 
lateral  support.  The  total 
dead  load  at  the  base  of  the 
cylinders  of  pier  9,  not  allow- 
ing for  buoyancy  of  the  water, 
was  about  1,650,000  lb.  Salt 
River  is  subject  to  sudden 
freshets,  and  all  work  had  to 
be  planned  to  withstand  a  sud- 
den rise  of  the  river  at  any 
time.  Fortunately  no  rise 
greater  than  a  foot  occurred 
during  the  whole  undertaking. 
As  already  mentioned,  emer- 
gency provision  for  holding 
the  structure  against  further 
movement  was  made  early  in 
March,  when,  after  a  sudden 
new  drop  of  pier  9,  the  total 
settlement  had  reached  a  foot. 
A  repair  gang  was  hurried  to 
the  bridge  and  put  in  a  36- 
hour  shift.  About  500  sand 
bags  were  thrown  around  pier 
9^  in  the  hope  that  the  bearing 
would  be  increased  and  fur- 
ther scour  prevented.    Towers 


were  built  at  the  crown  of  spans  7-8  and  10-11,  with 
the  object  of  saving  the  remaining  portion  of  the  bridge 
if  the  two  spans  between  piers  8  and  10  went  out; 
the  depth  of  water  in  the  river  prevented  the  construc- 
tion of  supports  any  nearer  to  pier  9.  With  respect  to 
the  arrangement  of  the  temporary  supports  it  should 
be  remarked  that  the  deck  of  the  bridge  is  continuous 
over  the  piers,  and  has  expansion  joints  at  the  crowns 
of  the  arches  only  (except  as  subsequently  recon- 
structed). Since  this  emergency  work  no  further 
settlement  of  the  pier  has  been  obsei-ved. 

Later  in  the  month,  in  preparation  for  the  underpin- 
ning work  on  pier  9,  falsework  piles  were  driven  in 
spans  8-9  and  9-10.  These  had  to  be  placed  outside 
.  the  side  lines  of  the  bridge  because  the  driver  leads 
reached  above  the  deck.  Framed  bents  were  erected  on 
these  piles,  and  their  caps  wedged  against  the  intrados 
of  the  arch  ribs  by  oak  wedges  (Fig.  3)  ;  a  man 
inspected  these  wedges  every  second  day,  to  make  sure 
that   none  worked   loose   under  the  action   of  traffic. 

Work  on  a  cofferdam  around  pier  9  was  started  imme- 
diately upon  completion  of  the  falsework.  It  was  made 
up  of  Wakefield  piles  consisting  of  three  2  x  6's,  2x8's 
or  2  X  lO's,  20  ft.  long,  driven  by  a  small  steam  hammer 
hung  from  a'  pair  of  short  leads  mounted  on  skids. 
A  jet  was  used  to  facilitate  the  sinking,  but  despite 
the  jet  there  was  considerable  difficulty  in  getting  the 
piles  down,  owing  to  the  compact  nature  of  the  sand. 

The  general  scheme  of  underpinning  is  clearly  indi- 
cated by  the  drawing  in  Fig.  4.  The  work  of  sinking 
the  steel  cylinders  began  early  in  July.  A  small  stiff- 
leg  derrick  was  rigged  to  handle  a  2i-ft.  orangepeel 
bucket,  operated  from  an  engine  near  pier  10.  A  40-hp. 
gasoline  engine  and  a  belt-driven  8-in.  centrifugal  pump 
were  installed  on  a  barge  near  the  downstream  side  of 
the  cofferdam;  this  outfit  at  all  times  kept  the  water 
level  below  the  bottom  of  the  new  concrete  block. 

All  of  the  six  new  cylinders  went  down  easily  with- 
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out  loading,  until  they  lodged  on  logs  or  branches  of 
trees  that  had  wrapped  themselves  around  the  pier 
during  floods.  These  ob.^tructions  caused  considerable 
delay,  especially  as  the  fine  sand  flowed  almost  with  the 
consistency  of  water,  and  it  was  impossible  to  pump 
these  cylinders  down.  Dynamiting  was  tried,  to  break 
up  the  logs,  with  little  success,  and  in  two  cases  with 
rather  damaging  results,  as  events  proved.  Cutting 
tools  of  IJ-in.  drill  steel  were  then  made  up  and  these 
proved  very  satisfactory  for  getting  the  timber  obstruc- 
tions out  of  the  way.  Cottonwood  logs  8  in.  in  diameter 
were  removed  by  this  means.  After  this  clearing,  no 
difldculty  was  experienced  in  getting  the  cylinders  down 
to  rock.  Even  then,  however,  the  flow  of  sand  was  such 
that  it  was  impossible  to  reach  the  rock  for  cleaning 
it  off  and  anchoring  the  cylinders. 

To  solidify  the  sand  around  each  cylinder,  at  least 
sufficiently  to  allow  the  cylinders  to  be  pumped  out, 
grout  apparatus  was  made  up  and  placed  on  the  job. 
Steam  pressure  was  found  to  bake  the  cement  until 
it  clogged  the  G-in  casing;  water  pressure  worked 
quite  .satisfactorily.  The  general  scheme  of  operation 
was   a.s   follows:      Grout   was   poured    into   the   storage 


In  some  cases  the  grout  set  up,  but  when  excavation 
was  continued,  a  week  after  grouting,  much  material 
of  pasty  consistency  was  removed.  Evidently  where 
the  sand  carried  a  considerable  amount  of  silt  the 
cement  had  failed  to  set.  The  grouting  proved  to  be 
only  partially  successful,  in  no  case  entirely  stopping 
the  flow  of  sand  and  water. 

Wakefield  sheetpiles  of  three  1x6  boards  were  then 
driven  inside  the  cylinders  by  hand,  after  the  sand  had 
been  excavated  as  low  as  possible  with  the  orange- 
peel  bucket.  Once  the  piles  were  down  to  rock,  it  was 
possible  to  pump  the  cylinders.  The  sand  was  then  re- 
moved, the  rock  cleaned  off,  four  anchor  holes  drilled 
for  l}-in.  square  rods  set  in  pairs,  and  the  anchor  rods 
grouted  in.  The  sheetpiles  showed  little  tendency  to  kick 
in  at  the  bottom. 

When  examined,  cylinders  1  and  5  proved  to  be  so 
badly  distorted  by  the  blasting  tried  for  removing  logs 
that  it  was  necessary  to  pull  them  and  sink  new  cylin- 
ders. The  .seams  were  broken  and  the  lower  sections 
forced  out  of  round.  Blasting  had  been  done  with 
quarter-.stick  charges  of  dynamite. 

The  bottoms  of  the  cylinders  were  sealed  with  con- 


chamber  after  removing  the  cap,  and  when  the  cap  had     crete,  and   twelve   1-in.  square  rods   were  set   in  place 


been  replaced  the  water  pre.ssure  from  the  pump  was 
turned  on.  The  valve  in  the  2-in.  pipe  was  kept  closed 
until  pressure  was  on  the  storage  chamber,  in  order 
to  prevent  sand  from  working  into  the  bottom  of  the 
jet  pipe.  At  first  considerable  inconvenience  wax  experi- 
enced from  the  entry  of  sand,  but  by  installing  the 
valve  and  keeping  it  closed  until  full  pressure  from  the 
pump  was  on  the  storage  chamber  the  trouble  was 
largely  overcome.  The  bleeder  at  the  bottom  of  the 
storage  chamber  was  used  to  determine  when  the  grout 
had  been  forced  out. 


with  sufficient  lap  below  the  tops  of  the  anchor  rods  to 
provide  bond.  The  cylinders  were  then  concreted  up 
to  the  construction  joints  just  below  the  cap  concrete. 
The  steel  shells  were  c\it  off  at  the  proper  elevation 
with  an  oxyncetylene  torch.  Then  the  concrete  caps 
were  poured,  up  to  the  top  of  the  old  pier  block.  After 
they  had  set,  the  existing  shaft  was  cut  out  in  sections 
and  the  reinforced  beam  which  transfers  the  pier  load 
to  the  new  cylinders  was  poured. 

No  effort  was   made  to   raise  the   pier  or  the   floor 
back  to  the  original  elevation.    The  hand  rail,  however, 
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OLD  ROADWAY   EXPANSION  JOINT 


has  been  rebuilt,  to  remove  the  appearance  of  sag,  and 
it  is  proposed  to  take  out  part  of  the  dip  in  the  floor 
by  filling  in  with  a  wood  block  pavement  between  crown 
expansion  joints  on  either  side  of  pier  9. 


At  piers  2,  3  and  4  the  original  plans  for  th  floor 
did  not  contemplate  the  use  of  the  longitudlna  steel 
subsequently  decided  upon  and  used  in  the  other  pnels; 
instead  the  slab  was  thickened  and  longitudina  steel 
rails  were  added  here.  The  reinforcing  in  the  enter 
longitudinal  beam,  however,  remained  unchnged 
throughout  the  construction.  These  beams  were  ound 
to  be  cracked  or  broken  in  diagonal  tension  ii  four 
cases,  at  the  three  piers  in  question,  and  the  rodway 
slab  and  spandrel  arches  were  cracked  substatially 
as  shown  on  section  MM,  Fig.  4.  In  two  insinces 
these  cracks  were  so  wide  that  a  man's  little  inger 
could  be  inserted. 

To  repair  the  damage,  the  old  concrete  was  cu  back 
to  the  middle  of  the  panel,  and  a  new  girdei  built 
alongside  the  old  cross-girder,  with  an  expansioi  joint 
as  shown.  Additional  stirrups  were  placed  in  the  ongi- 
tudinal  beams  to  take  care  of  horizontal  shear,  bring 
this  work  all  vehicle  traffic  was  excluded  froi  the 
bridge. 

Renewal  of  Crown  Expansion  Joints 

As  originally  built,  the  floor  expansion  joint;  over 
the  crowns  of  the  arches  consisted  of  a  beveleo -strip 
of  redwood  spanning  the  4-in.  gap  in  the  coirete. 
seated  in  a  properly  beveled  recess  in  the  floor.  This 
strip  was  stiff'ened  by  another  strip  attached  beiw  as 
a  rib,  and  was  covered  with  asphalt  continuous  with 
that  over  the  concrete.  These  expansion  joint  had 
never  been  repaired,  except  for  additions  to  the  ear- 
ing surface,  during  the  seven-year  interval  sine  the 
bridge  was  built.  Large  chuck  holes  had  formd  at 
each  joint,  Fig.  5,  and  in  some  cases  the  cocrete 
supporting  what  was  left  of  the  redwood  fillei  was 
cracked  and  broken. 

Experience  had  shown  the  impossibility  of  keping 
a  satisfactory  asphalt  surface  over  an  expansion  oint 
supported  on  both  sides  of  the  crown  opening,     liere- 
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fore  the  design  shown  in  Fig.  6  was  decided  upon  for 
the  reconstruction.  The  li  x  li  x  2-in.  angles  are  for 
the  purpose  of  reducing  the  width  of  the  opening,  and 
are  dropped  below  the  general  surface  of  the  pave- 
ment to  prevent  their  taking  much  weight  from  traffic. 

One  of  these  new  joints  has  broken  out  from  the 
effects  of  stresses  to  which  it  was  subjected,  but  has 
been  replaced.  Oak  wedges  have  been  driven  as  shown, 
and  these  seem  to  have  been  of  material  help,  as  no 
other  ti-ouble  has  been  experienced  at  the  joints,  which 
have  been  in  service  now  a  little  over  six  months. 

Underpinning  Retaining  Wall 

The  retaining  wall  adjoining  the  east  abutment  was 
a  reinforced-concrete  buttress  wall  founded  on  gravel. 
Floods  had  scoured  out  the  gravel  adjacent  to  this 
wall  until  the  edge  of  the  footing  was  exposed  and 
slightly  undercut  on  a  length  of  about  30  ft.  It  was 
considered  necessary  to  underpin  the  wall  for  a  .50-ft. 
length. 

This  wor^  was  carried  out  in  sections,  the  gravel 
bank  being  utilized  as  back  form.  Under  the  toe  of 
each  buttress  there  is  a  pile,  for  added  security.  The 
nature  of  the  construction  is  clearly  shown  in  Fig.  6. 

No  attempt  has  been  made  to  repair  the  broken 
spandrel  columns,  as  their  condition  is  not  considered 
to   involve   any    direct    danger. 

The  entire  work  described  was  carried  on  under  the 
direction  of  Thomas  Maddock,  state  engineer,  F.  N. 
Holmquist,  assistant  state  engineer,  the  writer  as 
bridge  engineer,  J.  H.  Zeitler  as  construction  engineer 
during  the  foundation  work,  and  J.  M.  Brown  in  the 
same  capacity  during  falsework  construction  and  floor 
repair.  All  work  was  done  by  state  forces,  and  most  of 
the  equipment  used  was  state  owned. 
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Good  Scholarship  and  Engineering  Eminence 

A  close  correspondence  between  good  scholarship  in 
college  and  eminence  in  engineering  is  shown  in  an 
investigation  made  under  the  auspices  of  the  American 
Association  of  Collegiate  Registrars  by  Prof.  Raymond 
Walters  of  Lehigh  University,  who  presents  a  report  in 
the  current  issue  of  School  and  Soricfu.  It  was  found 
that  of  392  distinguished  engineers  graduated  at  75 
technical  schools,  colleges  and  universities  182,  or  46.4 
per  cent,  stood  in  the  highest  fifth  of  their  classes  scho- 
lastically  upon  graduation,  109,  or  27.8  per  cent,  .stood 
in  the  second  highest  fifth,  72,  or  18.3  per  cent,  in  the 
middle  fifth,  14,  or  3.6  per  cent,  in  the  next  to  lowe.st 
fifth,  and  1.5,  or  3.8  per  cent,  in  the  lowest  fifth.  Figures 
for  a  group  of  189  alumni  of  five  Eastern  engineering 
schools  were  somewhat  different  in  the  upper  classes, 
the  .second  highest  scholastic  fifth  having  the  largest 
percentage.  In  all  groupings  of  the  eminent  engineers 
there  were  less  than  4  per  cent  in  each  of  the  two  lowest 
scholastic  fifths.  Of  730  names  on  the  Registrars'  Asso- 
ciation list  of  distinguished  engineers  practically  80 
per  cent  were  found  to  be  collegiate  graduates.  16  per 
rent  men  of  secondary  school  education  and  practical 
training,  and  less  than  5  per  cent  men  who  started  in 
college  but  did  not  finish.  The  arbitrary  basis  of  emi- 
nence in  this  study  of  a  professional  group  was  taken 
to  be  the  holding  of  office,  membership  in  important 
committees  and  service  as  representatives  of  the  four 
founder  engineering  societies,  civil,  mechanical,  elec- 
rical,  and  mining  and  metallurgy,  for  five  years. 
1915-1919. 


Allocation  of  Nile  Waters  Between 
Egypt  and  the  Sudan 

Minority  Report  by  H.  T.  Cory,  American  Member 

of  the  Nile  Project  Commission,  Gives  Principles 

of  Water  and  Cost  Division 

INDORSEMENT  of  the  immense  project  for  the  full 
utilization  and  a  larger  measure  of  flood  control  of 
the  Nile  advocated  by  the  Egyptian  Ministry  of  Public 
Works,  but  with  divided  opinion  as  to  the  allocation  of 
water  and  cost  between  Eg>'pt  and  the  Sudan  are  the 
outstanding  features  of  the  report  of  the  Nile  Project 
Commission  (see  review,  p.  689  of  this  issue),  created 
early  in  1920,  whose  report  was  dated  in  August  of  that 
year  but  not  made  public  until  1921. 

Unusual  interest  for  American  engineers  attaches  to 
this  report  because  one  of  its  three  members  was 
H.  T.  Cory,  of  San  Francisco,  Cal.  This  interest  is 
heightened  by  the  fact  that  Mr.  Cory  felt  compelled 
to  make  a  minority  report  as  regards  allocation  of  water 
and  cost  between  Egypt  and  the  Sudan,  in  which 
report  he  embodied  his  conception  of  the  fundamental 
principles  that  should  govern  the  allocation  of  water 
between  two  countries  having  a  common  interest  in  the 
same  stream,  as  well  as  the  basic  principle  for  joint 
action  in  developing  the  water  supply  and  distributing 
the  cost  of  the  work  between  the  two  countries. 

Briefly,  the  two  majority  members  of  the  commis- 
sion— F.  St.  John  Gebbie,  inspector  general  of  irrigation 
in  India  and  head  of  all  the  irrigation  service  in  that 
country,  and  Dr.  G.  C.  Simpson,  since  last  September 
head  of  the  Weather  Service  of  Great  Britain  and  before 
that  chief  of  the  Weather  Bureau  of  India — attempted 
no  definite  and  comprehensive  answer  as  to  the  alloca- 
tion of  water  and  cost,  but  merely  proposed  that  Egypt 
and  the  Sudan  should  each  go  on  with  water  storage 
developments  already  under  way — Egypt  with  the  Gebel 
Aulia  reservoir  on  the  White  Nile  to  be  formed  by  a  dam 
just  above  the  junction  of  the  White  with  the  Blue 
Nile,  and  the  Sudan  with  the  Sennar  or  Makwar  reser- 
voir, being  formed  by  a  dam  at  Sennar  on  the  Blue 
Nile  some  distance  above  Khartum — each  country  to 
pay  the  entire  cost  of  its  reservoir  and  to  have  the  use 
of  all  the  water  stored  by  it,  with  relatively  minor  excep- 
tions and  adjustments  based  upon  local  conditions. 

As  to  Mr.  Cory's  proposal  for  allocation  of  cost  and 
water  the  majority  members  of  the  commission  say : 

"With  regard  to  Mr.  Cory's  report,  we  feel  that 
while  his  findings  may  be  theoretically  correct  it  is 
impossible,  on  financial  and  other  point."?,  to  apply  them 
in  present  circumstances." 

It  should  be  noted  that  the  complete  project  con- 
templates a  large  amount  of  additional  storage  and 
also  the  construction  of  a  long  channel  through  the  Sudd 
in  order  that  wafer  proposed  to  be  stored  in  Lake  Allwrt 
may  not  be  lost  in  its  passage  to  the  Nile  proper  through 
what  is  now  a  vast  overflowed  area.  It  should  also  be 
noted  that  data  for  the  design  of  these  additional  works 
are  still  lacking.  The  majority  of  the  commission 
apparently  bases  its  failure  to  attempt  to  allocjite  water 
and  cost  from  the  ultimate  development  to  a  lack  of 
data  and  to  other  difiiculties.  This  lack  of  engineering 
data  and  all  the  other  unenumerated  difficulties  Mr.  Cory 
appears  to  think  do  not  stand  in  the  way  of  an  allocation 
of  water  and  cost  on  broad  general  principles  and  to  a 
certain  extent  upon  experience.    Mr.  Cory  also  sets  forth 
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in  his  report  figures  designed  to  show  that  if  the  Sudan 
shared  half  and  half  in  the  development  of  storage  in 
the  Gebel  Aulia  reservoir  on  the  White  Nile,  and  also 
half  and  half  in  the  water  thus  developed,  it  could 
irrigate  far  more  land  in  the  Sudan  at  much  less  cost 
than  would  be  possible  with  the  water  stored  in  the 
Sennar  or  Makwar  resei-voir.  This,  however,  is  con- 
tingent upon  the  assumption  that  because  Egypt  has  the 
benefit  of  a  large  volume  of  the  natural  flow  of  the  Blue 
Nile  both  in  Egypt  and  the  Sudan  should  share  equally  in 
the  cost  of  the  first  additional  reservoirs  constructed  on 
the  two  branches  of  the  Nile,  the  Sudan  being  allowed  to 
use  all  of  the  water  from  the  Sennar  or  Blue  Nile 
reservoir  and  to  have  half  of  the  water  conserved  by  the 
Gebel  Aulia  or  White  Nile  reservoir. 

For  a  complete  understanding  of  the  position  taken 
by  the  majority  and  -minority  members  of  the  commis- 
sion either  the  complete  report  on  "Nile  Control,"  pub- 
lished early  in  1920,  is  necessary  or  a  somewhat  exten- 
sive abstract  of  the  report.  Lack  of  space  prevents 
giving  further  details  here  and  at  the  same  time  present- 
ing Mr.  Cory's  presentation  of  "General  Principles" 
underlying  the  allocation  of  water  which  constitutes  the 
portion  of  the  report  of  greatest  interest  to  American 
engineers,  and  also  to  engineers  in  other  parts  of  the 
world  outside  of  Egypt.  In  outlining  these  general 
principles  Mr.  Cory  introduces,  here  and  there,  what 
might  be  termed  suppoi-ting  evidence  from  the  Quran 
or  Koran.  This  portion  of  Mr.  Cory's  report  is  as 
follows : 

There  are  several  kinds  of  beneficial  use  which  may  be 
made  of  a  stream's  water.  The  most  important  are  naviga- 
tion, power  development,  irrigation,  human  and  animal 
consumption.  Broadly  speaking,  irrigation  differs  from 
the  other  uses  in  that  relatively  large  quantities  of  water 
must  be  abstracted  from,  and  only  a  portion  can  be  returned 
to,  the  watercourse. 

Regarding  the  beneficial  uses  of  water,  the  legislation  of 
the  Occident,  viewed  as  a  whole,  appears  to  start  from 
the  primary  principle  that  every  riparian  proprietor  is 
entitled  to  make  a  beneficial  use  of  the  natural  flow  of  a 
stream  running  through  or  along  his  land,  in  its  accustomed 
channel,  undiminished  in  quantity  and  unimpaired  in  quality 
except  as  may  be  occasioned  by  the  reasonable  use  of  the 
stream  on  the  part  of  other  like  proprietors. 

This  doctrine,  however,  has  had  to  be  abrogated  or  cur- 
tailed by  constitutional  or  statutory  amendments  or  by  the 
effect  of  judicial  decisions  whenever  found  to  be  unsuited 
to  the  natural  conditions  of  a  given  governmental  unit,  or 
inconsistent  with  the  proper  development  of  those  industries 
or  those  beneficial  uses  of  water  which  are  deemed  of 
paramount  importance. 

Whenever  the  rule  remains  in  its  pristine  form  careful 
analysis  will  show  that  either  the  governmental  unit  which 
has  adhered  to  the  old  system  is  supplied  with  a  sufficient 
of  evenly  distributed  rainfall  or  that  its  economic  welfare 
is  but  slightly  dependent  upon  utilizing  the  water  of  its 
streams. 

The  Orient,  on  the  other  hand,  has  taken  the  principle 
that  water  is  public  property.  It  has  adhered  to  but  one 
rule  in  this  regard,  which  as  enunciated  by  Muhammad  is 
"People  are  free  partners  in  three  things,  water,  vegetation 
which  springs  spontaneously  from  the  soil,  and  fire."* 

In  some  portions  of  the  Occident  there  is  not  an  evenly 
distributed  or  sufficient  rainfall,  and  as  the  development  of 
these  portions  proceeded  the  emancipation  from  the  thral- 
dom of  the  "riparian  ownership"  principle  took  place  or  is 
.  taking  place.  A  usual  change  is  to  the  doctrine  of  "prior 
appropriation."  This  rule  of  "first  in  time,  first  in  right" 
implies  that  one  who  appropriates  water  is  entitled  to  the 
full  amount  appropriated  to  the  exclusion  of  all  subsequent 

■  'Hadith,  complied  by  Imam  Alaa  Eddin  el  Hanafl.  Part  VI.,  p. 
189.  line  1. 


takers,  the  capacity  fo  the  first  appropriator's  channel 
fixing  a  limit  beyond  which  he  must  not  go  in  taking  water 
but  up  to  which  he  is  prima  facie  entitled  to  take. 

This  basis  of  adjustment  works  out  in  practice  as  long  as 
there  is  in  the  stream  a  surplus  of  unappropriated  water. 
A  contingency  often  arises,  however,  where  the  potential 
water  supply  is  materially  reduced  but  along  the  banks 
there  still  remain  large  tracts  of  arable  lands  unwatered  but 
irrigable  belonging  to  diffrent  proprietors,  including  the 
original  appropriator,  all  of  whom  simultaneously  law  claim 
to  the  unappropriated  water  supply. 

Neither  the  legislation,  the  jurisprudence,  nor  the  diplo- 
macy of  the  Occident  has  as  yet  laid  down  a  principle  of 
universal  application  affording  a  solution  to  the  problem 
thus  presented. 

The  original  doctrine  of  "riparian  ownership"  obviously 
cannot  be  resorted  to  as  an  initial  basis  of  reasoning. 

The  rule  of  "first  in  time,  first  in  right"  fairly  recom- 
penses foresight  and  rewards  enterprise.  It  finds  its  proper 
application  as  long  as  the  potential  water  supply  answers 
all  existing  needs.  It  recognizes  vested  rights  but  limits 
these  vested  rights,  and  does  not  give  a  "first  appropriator" 
a  right  of  pre-emption  upon  the  "unappropriated"  water 
supply. 

The  civilization  of  the  Occident  has  sprung"  from  lands 
where  rain  nurtures  vegetation  and  there  is  ample  water 
for  potable  and  domestic  use.  The  cradle  of  the  Orient  is 
largely  a  vast  desert,  redeemed  from  unproductivity  by 
streams  and  springs,  and  therefore,  in  the  very  nature  of 
things,  the  Near  East  looks  upon  water  as  a  precious  com- 
modity and  carefully  provides  for  its  distribution. 

Thus  one  naturally  turns  to  the  basic  legislation  of  the 
Orient  for  a  suggestion.  The  East  is  a  land  of  parables  and 
the  great  truths  of  the  Qui-an  are  often  handed  down  in  the 
form  of  parables.  When,  therefore,  the  apostles  said  to 
Saligh:  "You  are  naught  but  a  mortal  like  ourselves;  ?o 
bring  a  sign  if  you  are  one  of  the  truthful,"  he  said:  "This 
is  a  she-camel;  she  shall  have  her  portion  of  the  water  and 
you  have  your  portion  of  water  on  an  appointed  time."t 

The  word  "shirb,"  which  is  used  in  the  text,  according  to 
Maulid  Muhammad  Ali,  the  eminent  commentator,  "signifies 
either  an  act  of  drinking,  or  a  share  or  portion  that  falls  to 
one's  lot  of  water,  or  a  watering-place,  or  a  time  of  drinking, 
and  in  law  signifies  the  use  of  water  for  the  watering  of 
sown  fields  and  of  beasts."  J 

And  then,  again,  it  is  decreed,  "And  inform  them  that  the 
water  is  shared  between  them;  every  share  of  the  water 
shall  be  attended."§ 

The  tendency  of  modern  Occidental  water-right  legislation 
is  toward  the  final  results  of  Oriental  experience  and  a 
consei-ving  of  the  natural  resources  on  which  depend  the 
permanent  prosperity  and  the  equal  opportunity  of  the 
people  in  a  given  governmental  unit.  The  result  has  been 
that  many  recent  enactments  in  semi-humid  and  arid  areas 
specifically  declare  that  water  forms  part  of  the  public 
domain  and  is  in  no  sense  private  property. 

It  is,  therefore,  the  duty  of  Governments  to  consider  that 
the  use,  conservation  and  development  of  water  must  be 
viewed  as  a  public  tinjst  and  administered  in  the  interests 
of  the  beneficiaries  of  the  trust,  and  accordingly  with  due 
regard  to  the  eventual  rights  of  generations  yet  unborn. 

The  principle  being  accepted,  it  follows  that,  in  the  con- 
tingency before  cited,  the  arable  lands  vmwatered  but 
irrigable  belonging  to  different  proprietors,  including  the 
"original  appropriator,"  enjoy  an  equitable  right  to  an 
adequate  share  of  the  unappropriated  water  of  a  stream. 

The  proper  conservation  and  development  of  the  water 
yield  from  any  drainage  area  will,  in  general,  require  the 
construction  of  storage  or  other  works  which  should  be 
located  with  due  regard  to  the  interests  of  the  beneficiaries 
of  the  trust  aforesaid. 

Circumstances  may  obtain  whereby  the  physical  con- 
figuration of  a  governmental  unit  which  comprises  within  its 

tQuran,  Sura,  The  Poets,  verses  1.54-155. 

(The  Holy  Quran,  containing  the  Arabic  text  with  English  trans- 
lation and  commentary,  bv  Maulid  Muhammad  Ali,  Islamic  Re- 
view Office,  Woking.  Surrey.  England.  1917,  cxiii,  1275  pp. 
p.    ,36. 

§Quran.  Sura.  The  Moon,  verse  28. 
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limits  arable  land  unwatsred  but  irrig-able  traversed  by  a 
stream  makes  it  impossible  for  the  said  governmental  unit 
to  construct  within  its  own  borders  such  works  as  may  be 
necessary  for  the  proper  conservation  and  development  of 
the  stream  flow  in  question,  although  it  would  be  physically 
possible  for  it  to  construct  such  works  upon  the  tei-ritory  of 
a  neighboring  power. 

The  construction  of  such  works  upon  the  territory  of  a 
neighboring  power  would  be  a  violation  of  the  sovereignty 
of  the  neighbor,  and  they  therefore  cannot  validly  be 
erected  except  as  the  result  of  an  agreement. 

Should  no  such  agreement  exist,  and  it  be  desired  that 
certain  fundamental  principles  be  enunciated  as  a  basis  of 
agreement,  an  equitable  adjustment  can  be  effected  by 
considering  the  real  nature  of  the  rights  of  all  parties. 

Assuming  that  the  consent  of  the  neighboring  power  has 
been  obtained  and  that  no  third  power  asserts  n  conflicting 
interest,  it  becomes  the  duty  of  both  high  contracting  parties 
to  view  the  stream  as  an  entity,  to  apply  the  principle  here- 
inbefore enunciated  to  the  stream  as  an  entity,  and  to  con- 
sider that  the  use,  conservation  and  development  of  water 
must  be  viewed  as  a  public  trust  and  administered  in  the 
interests  of  the  beneficiaries  of  the  trust  and  with  due 
regard  to  the  rights  of  generations  yet  unborn. 

The  two  governmental  units,  viewed  thus  as  joint  trustees 
charged  with  a  common  trust,  can  reconcile  the  interests 
of  all  concerned  by  acting  as  a  "hon  pi' re  de  famiUe."  that 
is  to  say,  by  solving  the  problem  just  as  would  a  parent 
towards  the  children  whose  present  and  eventual  interests 
were  committed  to  his  charge. 

Such  a  one  would  begin  by  acquainting  himself  with  the 
genesis,  evolution  and  crystallization  of  the  law  in  respect 
to  water  rights.  When  he  had  thus  prepared  himself  the 
conviction  would  be  borne  in  upon  him  that  in  the  Quranic 
maxims  before  cited,  as  well  as  the  experience  of  the  arid 
and  semi-arid  Occident,  is  found  the  key  to  the  entire  sub- 
ject. He  would  therefore  refuse  to  look  upon  a  stream  as 
private  property  but  would  view  it  solely  as  a  constituent 
element  of  the  public  domain.  He  would  also  keep  prom- 
inently before  his  mind  the  cardinal  principle  that  the  right 
of  drawing  water  from  a  stream  is  not,  in  the  last  analysis, 
an  attribute  vested  in  the  owner  of  riparian  property,  but 
a  servitude  due  to  the  property  itself  as  distinct  from 
the  present  owner  thereof  or  those  who  may  inhabit  the 
land  at  the  moment. 

In  connection  with  the  last  clause  it  may  be  well  to  notice 
the  .suggestion  sometimes  made  that  the  allocation  of  water 
should  be  based  upon,  or  at  least  take  into  account,  the 
population  of  the  moment.  Such  an  idea  is  untenable  be- 
cause, first,  the  vesting  of  rights  to  use  irrigation  water 
in  individiuilK  instead  of  making  them  appurtenant  to  laiidfi 
would  quickly  bring  about  chaotic  condtions;  second,  with 
regard  to  vested  rights  in  general,  the  number  of  people 
in  men's  families  is  not  considered  in  their  adjustments; 
and,  third,  relative  populations  change  enormously  in  short 
periods,  due  to  civil  and  forci.m  war.s  and  many  other 
causes,  and  water  diversion.?  cannot  practically  be  changed 
in  synchronism — the  very  essence  of  water  rights  is  that 
lands  acquiring  them  should  be  assured  of  continual  irri- 
gation in  future. 

He  would  then  require  that  he  be  advised: 

(1)  Of  the  full  amount  of  water  used  throughout  the 
various  seasons  of  the  year  by  each  high  contracting  party 
during  the  past  few  years;  and 

(2)  Of  the  superficial  areas  of  arable  lands  unwatered 
but  irrigable  of  each  high  contracting  party  within  the 
watershed  of  the  stream  and  of  their  irrigation  water 
requirements. 

After  having  verified  the  respective  figures  so  .submitted 
he  would  decree   that: 

(1)  Karh  high  contracting  party  should  bo  considered  as 
having  a  vested  right  in  perpetuity  to  the  supply  of  water 
when  and  as  beneficially  u.sed  by  it  during  the  past  few 
years. 

(2)  The  unappropriated  water  possible  of  use  with  con- 
tervation  should  be  divided  among  the  two  high  contracting 
parties  so  as  t<)  in  each  case  permit  irrigation  of  like  per- 


centages of  the  superficial  area  of  arable  land  unwatered 
but  irrigable  and  lying  within  the  watershed  of  the  stream. 
(3)  The  cost  of  all  works  which  may  be  constructed 
pursuant  to  the  agreement  in  question,  as  well  as  all  mainte- 
nance and  operation  charges  in  connection  therewith,  should 
be  shared  upon  the  basis  of  the  quantity  of  conserved  water 
each  shall  be  entitled  to  receive,  measured  at  the  point  of 
conservation,  it  being  understood,  however,  that  if  either 
high  contracting  party  should  not  desire  or  be  able  to 
advance  its  share  of  the  first  cost  of  any  conservation  work 
its  failure  so  to  do  in  no  sense  estops  it  from  eventually 
participating  in  the  full  use  of  the  works  aforesaid  upon 
due  pajTnent  of  its  proper  share  of  the  cost. 


New  Stop-Water  for  Joints  in 
Concrete  Structures 

A  STOP-WATER,  or  meaii.s  of  sealing  joints  in  con- 
crete structures,  recently  patented  by  Francis  Betts 
Smith  of  San  Francisco,  has  the  novel  feature  of  provid- 
ing for  renewal  of  the  seal  in  case  it  is  broken  by  settle- 
ment of  the  structure  or  other  causes.  The  seal  is  made 
by  asphalt  in  the  form  of  blocks  placed  in  a  vertical 
groove  during  construction.  After  the  completion  of  the 
structure  this  asphalt  is  melted  by  passing  steam  through 
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a  pipe  imbedded  in  the  blocks,  thus  allowing  the  hot 
asphalt  to  flow  into  and  fill  the  joint.  Should  renewal  of 
the  seal  become  desirable  at  a  later  time,  the  asphalt  is 
again  melted  and  if  necessary  more  is  added  at  the  top 
of  the  column  to  replace  that  which,  at  the  time  of  the 
second  melting,  may  flow  into  the  joint. 

In  making  the  forms  for  a  concrete  face  which  is 
to  be  sealed  to  the  one  adjoining,  a  vertical  V-shaped 
projection  is  made  in  the  form  so  that  a  groove  of  this 
shape  will  be  left  in  the  finished  concrete  face.  When 
the  second  or  abutting  section  of  concrete  is  being 
poured  against  this  face,  asphalt  blocks  of  square  cross- 
section  are  placed,  half  in  the  groove  and  half  project- 
ing into  the  new  concrete,  which  is  poured  around  them. 
These  blocks  have  a  hollow  core  and  when  they  are 
placed  an  iron  pipe  is  also  put  in,  passing  vertically 
through  the  core  of  the  blocks.  Short  lengths  of  pipe 
are  added  as  the  work  progresses. 

The  pipe  is  connected  so  as  to  form  a  U  with  both 
ends  terminating  at  the  top  of  the  structure.  In  a  thin 
dam  or  retaining  wall,  the  two  lines  of  pipe  are  run  in 
in  the  same  column  of  asphalt.  In  dams  of  considerable 
bottom-width,  the  pipe  is  run  horizontally  along  the 
bottom  and  returned  to  the  top  in  another  column  of 
asphalt,  not  necessarily  vertical.  Where  the  two  columns 
are  separated  by  a  considerable  distance  and  after  the 
asphalt  joint  has  been  made  tight  by  the  heating 
process,  grout  may  he  pumped  from  the  top  of  the 
structure  info  the  joint  between  the  two  columns  of 
asphalt,  thus  developing  the  beam  action  in  a  straight 
gravity  dam  or.  in  the  case  of  an  arched  dam.  forcing 
the  arch  to  take  Its  share  of  the  load. 
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Effect  of  Practical  Factors  on 
Earth -Pressure  Theory 

Many  Observed  Phenomena  Are  Due  to  Cohesion 

But  Designing  for  Non-Coherent  Material 

Is  Conservative  Practice 

By  George  Paaswell 

Civil  Engineer,  New  York  City 

IN  DECIDING  upon  the  amount  of  earth  presure  to 
use  in  designing  a  retaining  wall  the  engineer  is  per- 
plexed by  large  discrepancies  between  the  theory  on 
which  standard  methods  are  based  and  various  prac- 
tical facts.  The  result  often  is  doubt  as  to  the  validity 
of  accepted  theory,  and  uncertainty  as  to  how  strong  a 
wall  he  must  provide.  The  present  purpose  is  to  show 
that  such  doubt  is  not  warranted  and  that  the  current 
methods  of  dealing  with  earth  pressure  are  safe  and 
conservative. 

In  analyzing  earth  pressures  we  instinctively  seek  an 
analogy  to  other  structural  materials,  elastic  solids.  The 
analogy  is  limited,  for  elastic  solids  possess  continuity, 
while  earth  masses  are  discrete  aggregates  in  which  the 
ordinary  stress-strain  relations  can  only  be  assumed  to 
exist  by  a  highly  artificial  mechanism;  yet  it  is  useful, 
and  probably  valid  with  regard  to  transmission  of  high 
pressures.  A  verification  of  this  elastic-solid  analogy 
was  given  by  Charles  Terzaghi  in  Engineering  Neios- 
Record  of  Sept.  30,  1920,  p.  632.  It  leads  to  interesting 
qualitative  results. 

But  why  do  we  seek  such  analogies  in  place  of  estab- 
lished theory?  The  classic  theory  of  earth  pressure  pre- 
dicates its  formulas  upon  a  granular,  non-coherent  soil 
with  plane  slip  surfaces.  Such  soil,  admittedly,  occurs 
but  rarely  in  practice  The  soils  actually  encountered 
comprise  d)  recent  fills  and  (2)  old  fills  or  original 
soils  cut  through,  and  while  the  former  may  often  suit 
the  assumptions  of  the  theory  the  latter  do  not. 

The  action  of  a  new  fill  is  exemplified  by  a  load  of 
sand  back-dumped  from  a  motor  truck.  As  the  body 
elevates,  the  material  sloughs  off  with  plane  surfaces  of 
slip;  the  material  then  reaches  a  static  condition  and 
no  more  fill  comes  away;  the  driver  gives  the  truck  a 
sudden  jerk  and  the  shock  sends  the  rest  of  the  material 
sliding  to  the  ground.  In  such  material,  and  genei'ally 
in  any  new  fill  of  low  height,  the  plane  surface  of  rup- 
ture does  exist.  But  under  load,  and  by  the  action  of 
time,  a  fill  becomes  compacted,  and  the  plane  of  slip 
becomes  warped.  The  principal  cause  of  this  change  is 
cohesion ;  it  is  cohesion  that  cau.ses  the  divergence  be- 
tween theory  and  practice. 

Experience  data  given  by  H.  G.  Moulton  in  a  paper 
entitled  "Earth  and  Rock  Pressures"  presented  before 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers  a  year  ago  are  significant  with  respect  to 
earth-pressure  theory.  Mr.  Moulton  refers  to  a  remark 
of  E.  G  Haines,  some  years  previously,  that  earth  banks 
break  on  the  surface  a  distance  back  from  the  edge  of 
the  cut  equal  to  one-half  the  height  of  the  cut,  and 
that  rock  should  show  the  same  behavior  if  the  cut  were 
deep  enough.  Deep  mining  in  rock  makes  it  possible  to 
test  this  prediction.  Observations  on  mines,  and  on 
deep  cuts  and  tunnel  work  of  the  New  York  subway 
(for  which  Mr.  Moulton  was  consulting  engineer)  sup- 
ply information  on  the  action  of  many  materials,  from 
rock  to  moist  sand.  The  general  conclusion  from  the 
observed  facts  is  that  failure  of  the  material  is  inde- 
pendent of  the  so-called  angle  of  repose  (which-  for  rock 


would  be  90  deg.)   and  follows  generally  along  the  1:2 
break  line  noted  by  Mr.  Haines. 

In  moist  sand,  verification  of  the  conchoidal  fracture 
plane  whose  extreme  points  fall  within  the  1 :  2  slope  is 
supplied  by  observation  of  the  limits  of  street  settle- 
ment over  tunnel  work  in  soil  of  that  character.  Veri- 
fication of  the  law  for  gravel  banks  was  obtained  by 
study  of  placer  mining  operations.  The  copper  work- 
ings in  the  W&st  illustrate  that  in  deep  rock  cuts  the 
general  law  also  holds.  Thus  it  may  be  said  to  be  shown 
that  coherent  materials  of 
all  types  have  a  similar 
mode  of  failure,  which  is 
independent  of  the  angle  of 
repose  of  the  material.  An 
explanation  of  the  action  of 
timbered  cuts  is  made  on 
the  basis  of  this  uniform 
law,  involving  arch  action 
of  the  soil  as  described 
some  years  ago  by  J.  C. 
Meem. 

Mr.  Moulton  has  thus 
brought  coherent  materials 
into  one  general  class  whose 
failure  surface  is,  roughly, 
a  quarter  ellipse  with  hori- 
zontal offset  at  the  top  about  one-half  of  the  depth.  A 
similar  failure  surface  may  be  deduced  for  an  elastic 
solid,  the  friction  and  cohesion  elements  of  soil  being 
replaced  by  tension,  compression  and  shear,  as  follows: 
The  maximum  tension  in  a  solid  is  given  by  any  text  on 
mechanics  as 


F.-MLURE    SURFACES    IN 
COHERENT  EARTH 


/^ 


u 


1  +  4 


p- 


1 


0-? 


where  /  is  the  ma.ximum  tension,  p  is  the  unit  shear, 
and  c  is  the  unit  compression.  Since  of  necessity  ten- 
.'lion  and  shear  stresses  are  small  in  comparison  with 
the  compressive  stresses,  p/c  is  a  small  fraction ;  hence 
we  may  expand  the  radical  and  drop  the  terms  of  higher 
power  than  2,  so  that, 

Again,  the  angle  that  the  plane  of  maximum  tension  at 
any  point  makes  with  the  horizontal  is  0  ^=  tan~' 
(2p/c),  or,  in  view  of  the  relation  just  developed,  0  = 
tan-'  2\//  c.  The  unit  compression  c  which  occurs  in 
this  equation  is  the  weight  of  the  unit  column  of  earth 
above  the  point  in  question,  or  wx,  if  r  is  the  depth  be- 
low the  surface  and  w  is  the  unit  weight  of  the  earth. 
Substituting  this  value,  tan  0  ■=  2\'f  wx. 

Using  this  equation,  curves  of  maximum  tension  may 
be  drawn.  The  curves  of  maximum  tension,  however 
are  the  curves  of  possible  failure  for  a  material  weak  in 
tension.  Considering  the  ratio  /  ir  a  constant  for  the 
pui-pose  of  this  calculation — a  rough  approximation,  but 
of  some  service — the  equation  just  developed  may  be 
used  as  a  differential  equation;  its  integration  shows 
that  the  surfaces  form  a  family  of  parabolas,  as  sketched 
herewith.  They  correspond  closely  to  the  fracture 
surfaces  of  Mr.  Moulton. 

From  a  practical  standpoint  there  is  no  justification 
in  attempting  to  force  the  above  mathematics  any 
further;  the  premises  will  not  permit  it.  But  since 
observed  facts  as  well  as  this  theoretical  estimate  of 
the  effect  of  cohesion  prove  that  the  slip  surface   is 
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curved;  while  the  classic  theory  takes  it  as  a  plane,  we 
are  in  the  anomalous  position  of  founding  a  mechanics 
of  soil  pressure  on  a  type  of  failure  that  does  not  gen- 
erally occur. 

Cohesion  varies  for  different  coils  and  for  different 
parts  of  the  same  soil,  and  also  varies  with  time,  degree 
of  moisture,  compactness,  etc.  Moreover,  it  is  changed 
or  destroyed  by  vibrations,  large  discontinuities  in  the 
soil,  or  other  factors.  Thus  it  cannot  be  made  a  definite 
factor  in  engineering  design. 

It  is  easily  demonstrable,  and  experiments  show,  that 
the  granular,  noncoherent  soil  theories  give  the 
maximum  lateral  earth  thrusts,  i.e.,  that  the  thrust  of 
any  coherent  soil  is  less  than  that  calculated  by  the 
classic  formulas  for  non-coherent  soil.  Neglect  of 
cohesion  is  therefore  an  error  on  the  side  of  safety. 
Moreover,  since  cohesion  has  been  shown  to  be  an 
indefinite  factor,  the  engineer  must  of  necessity  ignore 
it,  and  the  use  of  the  granular  sliding-wedge  theory  is 
consistent  and  conservative  engineering  practice. 

Undoubtedly  there  are  times  when  cohesion  is  a  factor 
that  engineering  ingenuity  may  utilize.  An  excellent 
example  of  this  is  the  method  used  in  placing  the 
embankment  for  the  Hell  Gate  arch  approaches,  where 
compactness  was  secured  by  ramming  while  placing  the 
fill,  and  its  permanency  was  assured  by  tying  the  retain- 
ing walls  together.  Here  the  elasticity  analogy  might 
perhaps  have  been  used  in  determining  the  lateral 
pressures ;  the  actual  method  was  to  assume  that  the 
plane  of  slip  had  been  made  steeper  by  the  compacting. 

However,  exceptions  only  emphasize  the  fact  that  for 
ordinary  conditions  the  worst  must  be  anticipated.  That 
the  ordinary  pressures  against  retaining  walls  are 
nowhere  near  those  for  which  the  engineer  has  made 
provision  should  prove  no  cause  for  worry.  It  is  for 
the  extraordinary  contingency  that  designs  are  made, 
not  for  every-day  conditions. 

One  is  therefore  brought  back  to  the  justifiable  con- 
clusion that  the  theory  to  be  used  in  general  for  all 
calculations  of  lateral  pressure  computation  is  a  simpli- 
fied granular  sliding-wedge  theory  with  the  element  of 
cohesion  ignored,  as  in  the  classic  Coulomb-Rankine 
methods. 

Possible  advance  in  the  general  theory  may  be  realized 
by  way  of  the  theory  of  probabilities,  as  in  some  recent 
analyses  of  substances  of  unknown  detail  character, 
molecular  or  otherwise.  Using  the  ingenious  devices  of 
.statistical  mechanics,  fruitful  results  have  been  obtained 
in  the  study  of  gases,  for  instance  (see  Jeans'  "The 
Dynamical  Theory  of  Gases").  The  method  may  prove 
similarly  useful  in  study  of  soil  pressures  where  the 
individual  grain  movements  are  uncertain. 


City  Engineer's  Salary  $1  for  Each  Inhabitant 

Cranford,  N.  J.,  a  town  of  6,000  inhabitants,  has 
appointed  a  town  engineer  at  a  salary  of  $6,000  per 
annum.  The  town  is  a  suburb  of  New  York  and  num- 
bers among  its  residents  a  great  many  engineers.  These 
engineers,  supported  by  progressive  citizens,  urged 
upon  the  people  the  importance  of  employing  a  thor- 
oughly competent  engineer  to  plan  and  supervise  the 
construction  work  in  the  town  and  to  safeguard  the 
investment  which  it  now  has.  The  township  commit- 
tee apparently  appreciated  the  force  of  the  argument 
for  it  authorized  the  raising  of  the  salary  of  the  engi- 
neer from  $.3,000  to  the  amount  named.  D.  C.  N.  Col- 
lins has  been  appointed  to  the  position. 


1920  Motor  Vehicle  Statistics 
In  the  United  States 

By  Andrew  P.  Anderson 

Highway  Engineer,  U.  S.  Bureau  of  Public  Roads, 
Washineton,   U.   C. 

The  figures  given  herevnth  are  official  statistics  com- 
piled by  the  U.  S.  Bureau  of  Public  Roads.  Slight 
differences  will  be  noted  in  some  cases  between  these 
records  and  those  of  the  Am.erican  Automobile  Asso- 
ciation; published  in  "Engineering  News-Record,"  Feb. 
2 J,,  p.  330. — Editor. 

A  TOTAL  of  9,211,295  motor  cars,  including  com- 
mercial vehicles,  were  registered  in  1920  in  the 
48  states  and  the  District  of  Columbia.  There  were 
akso  registered  a  total  of  238,146  motor  cycles.  The 
registration  and  license  fees,  including  those  for 
chauffeurs,  operators,  and  dealers,  amounted  to  a  total 
of   $102,034,106. 

As  compared  with  1919,  the  data  for  1920  represent 
an  increase  of  22  per  cent,  or  1,645,849  motor  cars. 
This  increase  alone  lacks  only  about  4  per  cent  of  being 
equal  to  the  total  registrations  of  the  United  States 
for  the  calendar  year  1914.  The  number  of  motor 
cars  registered  in  1920  in  the  State  of  New  York 
(670,290)  exceeded  the  total  cars  registered  in  the 
United  States  in  1910.  Furthermore,  the  revenues 
derived  from  the  registrations  in  the  State  of  New 
York  in  1920  ($8,511,597)  w^ere  about  equal  to  the 
entire  registration  revenues  of  the  United  States  for 
the  year  1913.  The  revenues  derived  from  all  regis- 
trations and  licenses  during  the  year  1920  exceed  those 
of  1919  by  58  per  cent  or  a  total  of  $37,336,850.68;  this 
increase  is  pi-actically  equal  to  the  total  registration 
revenues  of  the  United  States  for  the  calendar  year 
1917. 

Use  of  Revenues 

The  increase  in  the  motor  car  registrations  and 
revenues  in  the  United  States  during  the  past  14  years 
presents  many  interesting  comparisons,  especially  in 
respect  to  the  use  made  of  the  revenues.  In  1906  the 
total  registrations  were  approximately  48,000  cars, 
paying  a  gross  revenue  of  about  $193,000,  or  about 
the  same  as  that  collected  by  Arizona  during  1920.  In 
1906  the  gross  registration  revenues  were  equivalent 
to  less  than  three-tenths  of  1  per  cent  of  the  total 
rural  road  and  bridge  expenditures  for  that  year,  while 
the  registration  revenues  for  1920  are  equal  to  about 
one-fourth  of  the  total  rural  road  and  bridge  expendi- 
tures for  1919.  Furthermore,  while  in  1906  prac- 
tically none  of  the  motor-vehicle  revenue  was  applied 
to  road  rmiintenance  or  construction,  in  1920,  96  per 
cent,  or  a  total  of  $97,997,160,  was  used  for  this  pur- 
pose. Of  the  total  amount  applied  to  road  work,  79 
per  cent,  or  $77,531,582,  was  expended  under  the  con- 
trol or  supen'ision  of  the  several  State  highway  de- 
partments. The  remaining  4  per  cent  not  applied  to 
road  work  was  expended  ver>'  largely  for  number  plates 
and  in  the  carrying  out  the  provisions  of  the  motor- 
vehicle   registration   laws   in   the  several   states. 

On  Jan.  1,  1921,  every  state  but  Minnesota  had 
made  provision  for  some  definite  form  of  annual  regis- 
tration. In  Minnesota  a  three-year  registration  period 
ended  on  Dec.  31,  1920.  The  registration  figures  for 
Minnesota,  therefore,  are  the  total  number  of  cars 
registered    during   the    period   of   three   years.      How 


684 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  16 


TABLE  I.    MOTOR  VEHICLE  REGISTRATIONS  AND  REVENUES,  1920 


Alabama.. 
Arizona.. . . 
Arkansas.  . 
California.. 
Colorado.  . 


Connecticut 

Delaware 

District  of  Columbia. . 

Florida 

Cieorgia 


Idaho. . . 
Illinois.  . 
Indiana.. 


Michigan.. 
Minnesota. 
Mississippi. 
Missouri. . . 
Montana .  . 


Nebraska 


New  Hampshire. 

New  Jersey 

New  Mexico 


New  York 

North  Carolina. 
North  Dakota.. 

Ohio 

Oklahoma 


Oregon ....... 

Pennsylvania.. . 
Rhode  Island... 
South  Carolina. 
South  Dakota.  . 


Tennessee. 
Texas  . 

rtah 

A'ermont.- . 
Virginia    .  . 


Washington.    . 
West  Virginia. 

Wisconsin 

Wyoming 


,\uto- 
mobilcs 

61,941 

29.868 

59,082 
534,814 
121.506 

95,123 
18,300 
29,13Ui»l 
63,466 
134,000 

50.861 
504.250 
300,226 
407.578 
294,159 

99,437 
66,000 
55,395 
87,625(1) 
223,112 

366,946 
324,166(6) 

63.721 
297,008 

59,450 

200,000 
10.464 
30,2400 

204,125 
22,100 

521,417 
127.405 
90,840 
538,090(8) 
204,300 

103,790 
521,835 

40,914 

93,843 
112,589 

90,214 
427,693 
37,060 
28.709 
101.800 

144.131(51 
69.862 

277,093 
23,926 


Motor  Trucl 
and 

Vehicles 
12,696 
4,733 

(M 


5.030('>) 
10,448 
12,000 


64.674 

32.841 

29.800 

(11 

13,246 
7.000 
7,512 

15,216(6) 
51,386 

45.771 

CI 

4.765 


4.440 

23,612 

(>) 


(•) 
48,329 
9,563 

(1) 
7,806 

11,638 

(1) 

5.556 

2.916 

13,670 

29,789 
10,802 
16,205 

CI 

841,690 


Motor- 
cycles 
1.035 


2,648 
1,275 
1,382 

764 
10,569 
8.823 
4.000 
3,605 

1,543 
512 
1,566 
5,222 
15,143 


2,542 

11,041 

219 


3,434 
23,981 

2,260 
908 
777 

1.151 
4.290 
1,114 
946 
2,233 

4,915 

1,659 

8.002 

327 

238,146 


Total  Gross 

Motor- Vehicle 

Registration 

and  License 

Revenues 

$835,178 

192,369 

591,465 

5,554,265 

819,873 

1.852,591 
329,980 
266,285 
554,695 

1,919.339 

882.035 
5.915.700 
2.029,694 
7.507.202 
1,419.346 

815.549 

390.000 

818.756 

2.124.925 

3,860,232 

5,754,901 
143,795 
800,000(13) 

2.111,697 
416,245 

2,800,000(15) 
103,318 
654.702 

3,503,937 
200,000 

8,511,597 
1,785,000 
691,500 
6,400.000(1') 
2.500.000(13) 

2.085.168 

8.090.873 

531.462 

527.868 

784,000  ("I 

1,215.776 

3.510.356 

350.933 

555.422 

1,822,736 

2,828,896 

1,280,193 

3.127.073 

267.179 

102,034,106 


By  or  Under 
State 
Highway 
Department 
$668,142 
189.869 
550,000 
2.777,133 
375,699- 


220.509 
5.915,700(21 
1.902.363 
7,244.450(3) 


818,756(51 
1.537,540 
3.506.000 

2.745,715 
143,795 
750.000 

2.111.697 
280.557 

2.100.000 
103.318(2| 
580,342 

3.441,771 
180,000 

6.383,698 
1,785,000 
274.258 
3.100.000 
2.294,405(3) 

1.469.145 

8.090.873 

468,162 

92,529 


571,817 

1.468,475 

325,000(2) 

515.737 

1,730,931 

1,800.000(2) 
1,096,662 
2.250,000 
267,179(5) 

77,531,583 


20,465,578 


Average 

Gros-s 

Revenue 

Return  per 

Motor  Car 

Kfgis- 

tration 

$11    23 

5  55 
10  01 

9.76 

6  34 


17  34 

10  40 

6  09 
17  16 

4  83 

7  24 

5  34 

13  02 
20  53 

14  07 


12  78 
9  87 
18  69 


11.08 


Motor 
Car 


II 


Motor  Cars 
per  Mile 
of  I'ubli.- 
Rural  Road 
13 
2  9 


(6) 


Total  and  average..     8,369,605 

(1)  Included  under  automobiles. 

(2)  To  pay  interest  and  provide  sinking  fund  for  state  highway  bond  issue;   remamder  for  state  highway  work. 

(>)  Distributed  to  counties  but  expended  under  supervision  of  state  highway  department;  2i  per  cent  of  grand  total,  to  state  liighway  department  for 
expenses. 

Does  not  include  13,500  non-resident  registrations. 

Includes  4.022  buses  and  vehicles  used  for  hire. 

Registrations  cover  a  period  of  three  years  ending  December  31,  1920.  Number  of  cars  given  are  for  total  period;  revenues  are  for  calendar  year  only. 
(7>     Does  not  include  2,359  non-resident  and  neutral  zone  cars. 

(8)  Does  not  include  2,683  state,  county  and  city  cars. 

(9)  Does  not  include  1.287  exempt  cars. 

(10)  Does  not  include  14.797  non-resident  cars. 

(11)  Does  not  include  1.790  non-resident  trucks. 

(12)  Data  cover  period  of  18  months,  ending  Dec.  31,  1920. 

(13)  Approximate 


many  of  these  cars  have  been  removed  from  the  State 
or  have  been  scrapped  there  is  no  way  of  determining. 
A  few  states  as  yet  make  no  distinction  between 
original  registrations  and  reregistrations  or  transfers. 
Consequently,  in  these  states  the  number  of  registra- 
tions is  in  excess  of  the  actual  number  of  cars.  In  most 
states,  however,  the  registration  figures  represent 
fairly  accurately  the  actual  number  of  cars. 

For  a  number  of  years  the  general  tendency  toward 
devoting  an  ever-increasing  portion  of  the  net  motor- 
vehicle  revenues  to  road  work  under  the  control  and 
direct  supervision  of  the  State  highway  departments 
has  been  noticeable.  Prior  to  1912  only  a  very  small 
portion  of  the  motor-vehicle  registrations  was  devoted 
to  state  highways.  In  1920,  however,  76  per  cent  of 
the  total  motor-vehicle  revenues,  or  $77,531,582  was 
applied  to  road  work  under  the  direct  supervision  of 
the  State  highway  departments,  and  $20,465,578  addi- 


tional was  applied  to  road  work  by  counties  or  other 
local  supervision,  but  with  little  or  no  direct  supervi- 
sion   from    the    State    highway    departments. 

In  most  states  the  motor-vehicle  revenues  are  devoted 
to  maintenance  and  repair  of  the  State  roads  or  other 
improved  highways.  These  states  thus  seem  to  have 
solved  fairly  well  the  difliicult  problem  of  securing  funds 
for  the  maintenance  of  the  more  important  roads  under 
the  ever-increasing  traffic  recjuirements.  As  both  the 
traffic  and  the  revenues  increase  with  the  number  of 
cars,  there  seems  to  exist  a  possibility  of  so  adjusting 
the  registration  rates  as  to  keep  pace  with  the  ever- 
growing maintenance  charges. 

A  number  of  states  having  in  general  but  a  small 
mileage  of  improved  roads  have  recently  adopted  the 
plan  of  capitalizing  the  motor-vehicle  revenues  and 
devoting  these  funds  to  road  construction.  These 
states  are,  Illinois,  Maane,  Minnesota,  Missouri,  Nevada, 
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Utah  and  Wyoming.  In  these  states  bonds  have  been 
voted  or  issued  for  road  construction,  and  the  prin- 
cipal and  in  some  cases  also  the  interest  is  to  be  paid 
entirely  from  the  motor-vehicle  revenues.  There  seems 
to  be  no  doubt  that  these  revenues  may  be  made  suffi- 
cient for  this  purpose.  The  question  as  yet  to  be  solved 
by  these  states  is  from  what  other  source  can  sufficient 
maintenance  revenues  be  secured  so  as  to  prevent  the 
deterioration  of  the  roads  constructed  from  the  bond 
issues. 


T.\BLE  II.     MOTOR-VEHICLE  REGISTRATIONS  BY  STATES. 
1914  AND  1920 

1914                 1920 
.\labama.                                                                                                 8,672               74.637 

-Arizona 5.040               34.601 

Arkansas                                                                                                  5.642               59.082 
California                                                                                             123.504             568.892 
Colorado                                                                                         17.756            129.255 

Connecticut 27.786            119.134 

Delaware 3.050               18.300 

District     of     Columbia                                                                       4.833               34.161 

Florida 13.368              73.914 

Georgia 20.915             146.000 

Idaho                                                                                                3.346              50.861 

Illinois 131.140            568.924 

Indiana                                                                           66.500            333.067 

Iowa 106.087              437  37R 

Kansa-.                                                           49.374 

294.159 

112.683 

73.000 

Maine                                                                                                     15.700 

62.907 

Maryland                                                                     20.213 

Massachusett                                                                         .               77.246 

.Michigan                                                                          76  389 

Minnesota                                                                              .               67,862 
Mississippi  -                                                                                            5,694 
Missouri                                                                                          54,468 
MonUna                                                                                                 10.200 

Nebraska                                                                                         16.385 
Nevada                                                                                                     1.487 

New  Hampshire 9  571 

New  Jersey     62.961 

102.841 
274.498 

412.717 
324.166 

68.486 
297.008 

60.650 

219.000 
10.464 
34.680 

227.737 

New  .Mexico : 3.090 

22.100 

New  York 168  223 

670.290 

140.860 

North  Dakota 17.347 

90.840 

Ohio             122.504 

621.390 

Oklahoma 1 3. 500 

212.880 

103,790 

Pennsylvania 112.854 

570.164 

Rhode-Island 12.331 

50.477 
93.843 

South  Dakota 20.929 

120.395 

Tennessee                      '19.769 

101  652 

Texas  I 40.000 

427.693 

Llah                                   2.253 

42.616 

31.625 

115.470 

173.920 

80.664 

Wisconsin                      53.161 

293.298 

Wyoming 2.428 

23.926 

Total 1,711,319 

9.211. 295 

>SiBte  registoM^ra  only. 
■Ksiimated. 

At  the  beginning  of  1921,  there  were  still  7  states 
in  which  motor  trucks  were  registered  at  the  same 
rate  as  passenger  cars.  The  past  five  or  six  years, 
however,  have  shown  a  very  decided  tendency  toward 
increasing  the  fees  required  for  heavy  motor  trucks 
over  and  above  those  required  for  passenger  cars.  This 
increase  is  usually  based  on  the  weight  of  the  truck, 
its  carrying  capacity,  its  horsepower,  or  a  combination 
of  these  factors.  The  most  general  practice  seems 
to  be  toward  definitely  limiting  the  maximum  total 
loaded  weight  of  the  vehicle  and  basing  the  registration 
fee  on  the  carrying  capacity  of  the  truck.  Some  few 
states  have  adopted  a  scale  of  fees  which  in  actual 
practice  serves  to  make  the  operation  of  very  heavy 
trucks  unprofitable.  A  number  of  states  have  al.so  pro- 
vided legislation  to  limit  the  maximum  wheel  load  per 
inch  of  tire. 


TABLE  III.    TOTAL  REGISTRATION  OF  MOTOR-VEHICLES  IN 

UNITED  STATES.    1914-1920 

Year  Registration 

1914 1.711.389 

1915 2  455.664 

1916 3.512.996 

1917 4.983.340 

1918      6.146,617 

1919 7.565.446 

1920 9,211,295 


It  is  unfortunate  that  the  terms  motor  truck  and 
commercial  vehicle  are  as  yet  rather  indefinitely  defined 
in  the  laws  of  a  number  of  the  states.  In  a  few 
states  no  distinction  is  made  between  passenger  cars 
and  freight-carrying  vehicles,  while  in  one  state  only 
trucks  used  for  hire  are  classed  as  commercial  vehicles. 

Gasoline  Tax 

Colorado,  New  Mexico,  and  Oregon,  in  addition  to 
the  registration  fees,  also  levy  a  state  tax  on  gasoline 
or  other  products  used  for  the  propulsion  of  motor 
vehicles.  In  Alabama,  Delaware,  Idaho,  Iowa,  Michi- 
gan, New  Hampshire,  New  York,  North  Dakota, 
Oklahoma,  Oregon,  South  CaTolina,  Pennsylvania, 
Tennessee,  and  Vermont,  the  registration  fees  are  in 
lieu  of  all  personal  property  taxes.  In  other  states, 
however,  motor  cars  are  taxed  as  personal  property  in 
addition  to  the  required  registration  fees.  In  com- 
paring the  registration  rates  in  the  several  states  this 
fact   should  be  borne   in   mind. 

The  registration  of  automobiles,  motor  trucks,  com- 
mercial vehicles,  chauffeurs  and  operators,  dealers,  and 
manufacturers,  as  well  as  the  total  gross  revenues  and 
the  amount  available  for  state  road  work,  either  by 
the  State  highway  departments  or  under  their  super- 
vision and  that  available  for  local  road  work  for  the 
year  1920  are  given  in  Table  I.  The  number  of 
registrations  in  this  table  does  not  necessarily  indicate 
the  exact  number  of  motor  vehicles  in  use  or  existence 
in  the  several  states  except  in  so  far  as  the  laws  of 
the  several  states  require  and  enforce  an  annual  regis- 
tration under  these  classifications.  All  of  the  states, 
with  the  exception  of  Minnesota,  now  require  an  annual 
registration.  Some  states,  however,  do  not  segregate 
registrations  from  reregistration,  consequently  the 
registration  figures  in  these  states  exceed  the  actual 
number  of  cars  by  the  number  of  transfers  which  have 
been  made  during  the  year. 

It  is  unfortunate  that,  during  1920,  only  36  states 
required  motor  trucks  and  commercial  vehicles  to  be 
registered  in  separate  classes.  Consequently  the  data 
in  the  third  column  of  Table  I  do  not  give  a  very 
definite  index  as  to  the  total  number  of  trucks  in  exist- 
ence except  in  those  states  requiring  separate  registra- 
tion. Even  where  separate  registration  is  required 
the  classification  as  to  what  constitutes  a  motor  truck 
is  far  from  uniform.  A  vehicle  may  be  classed  as  a 
truck  or  commercial  vehicle  in  one  state  where  in  an- 
other it  is  included  among  passenger  or  motor  cars 
for   registration   purposes 

Table  II  gives  a  compilation  of  the  total  registra- 
tions and  total  revenues  for  the  years  1914  and  1920 
inclusive.  For  further  information  in  regard  to  regis- 
trations and  revenues  previous  to  191.S,  the  reader  is 
referred  to  Public  Roads  Bulletin  No.  48,  Repair  and 
Maintenance  of  Highways  pages  68  to  71  inclusive,  and 
also  to  the  files  of  Pi/blir  Rnadu  for  the  years  1919 
and  1920. 
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Sanitary  Rating  of  the  Indiana 
Public  Water  Supplies 

Abstract  of  Paper  Presented  to  Indiaim  Sanitary  and  Water 
Slupplv  Associatioii.  by  John  C.  Diggs,  sanitary  engineer.  State 
Board  of  Health. 

FROM  a  recent  compilation  of  data  on  211  water- wo  As 
plants  furnishing  water  to  1,600,000  people  in  Indiana 
the  State  Board  of  Health  has  made  up  a  classification  of 
supplies  from  the  sanitary  standpoint  (see  tables).  In  only 
35  plants  is  the  water  treated. 

Factors  used  in  making  the  classification  are  as  follows: 
(1)  The  source  of  supply  with  reference  to  geologic  forma- 
tions from  which  the  water  is  drawn  and  possible  contam- 
ination by  domestic  sewage  and  industrial  wastes.  (2)  The 
purity  of  the  supply  as  gaged  by  chemical  and  bacterial 
examinations.  (3)  The  equipment  of  the  water  purification 
plant  treating  the  supply.  (4)  The  character  of  the  per- 
sonnel responsible  for  the  operation  of  the  water  plant. 


TABLE  I.     ALLOCATION   OF  INDIANA   WATER  SUPPLIES 
BY  SOURCE  AND  TREATMENT 


Classes 

Ground  water  natural  .  . . 
Ground  water  treated... 
.Surface  water  untreated. 
Surface  water  treated  .    . 


Total    102 


With  the  utilization  of  these  factors  five  classes  of  public 
water  supplies  were  made. 

Class  I  supplies  comprise  those  plants  which  obtain  their 
water  from  wells  adequately  protected  not  only  with  refer- 
ence to  general  water-bearing  formations  but  to  local  con- 
ditions as  well.  Such  supplies  must  stand  the  test  of  a 
sanitary  survey  and  of  chemical  and  bacterial  examinations. 
A  second  group  of  waters  placed  in  Class  I  are  those  from 
adequately  equipped  water  purification  plants,  under  suit- 
able laboratory  control  and  in  charge  of  technically  qualified 
operators  who  are  also  conscientiously  disposed  to  exert 
themselves  to  produce  safe  water. 

Class  II  supplies  are  ground  waters  usually  of  good 
quality  but  which  have  some  unfortunately  situated  suction 
line,  reservoir  or  well  by  which  contamination  might  gain 
access  to  the  city  system. 

Class  III  supplies  include  waters  from  improperly  pro- 
tected ground  water  sources,  springs,  shallow  wells,  etc.,  and 
from  purification  plants  not  properly  equipped  or  operated 
by  inefficiently  trained  men  and  not  under  adequate 
laboratory  control. 

Class  IV  supplies  include  waters  obtained  from  surface 
sources,  impounding  reservoirs  or  ground  waters  exposed  to 
contamination  at  times  and  from  water  purification  plants 
not  properly  operated  or  not  controlled  by  laboratories. 
These  waters  are  normally  of  poor  quality  and  are  often 
grossly  polluted. 


TABLE  II.      TYPHOID  IN  INDIANA  TOWNS  OF 
VARIOUS  CLASSES 

Average  Tyiihoid 

Population  1920  Census.      Deaths  per  Year 

No.  of                                 Served  with  Rate  per 

iS                Plants              Total              Water               Total  100,000 

Rating  of  All  Cities 

1 102             728,178             528,614               118.0  16.1 

II 35              394,941               350,210                  65.1  16.3 

II 41              364.196             303,923                 70.1  19.3 

V ;..      21              112,045              102.200                 41.5  37.0 

V 12               24,173                10,700                   8.5  35.4 

Total..    211           1.623,533          1,295,647               303.2  18.7 
Supplies  tor  Cities  of  Over  5,000  Population 

1 13             568,373              422,250                 70.4  '          124 

II 16             353.288              314,650                 53.1  15.0 

II 14              309,522             266,600                 54.6  17.7 

[V 6                76,439                75,000                27,0  35,5 

V.  : 0  00.0 

Total..      49          1.307,622          1,078,400              205.1  15.6 
Ratings  of  Towns  Having  Purification  Plants 

1 4             472.059             340.500                 59.6  12.6 

11 15             288,348             245,700                 54.1  18.4 

[V 16             102,218             100,400                 36,0  35.3 

TotaL  .      35             862,625             686,600              149.7  17.3 


Class  V  supplies  are  unquestionably  bad  through  the  con- 
stant contamination  by  sanitary  sewage  or  other  wastes. 

Typhoid  rates  in  Table  II  are  from  data  for  191.5  to  1919 
for  cities  having  populations  of  .5,000  or  more,  and  for  years 
1916  to  1917  for  smaller  cities  and  towns. 

Though  but  35  of  the  supplies  have  purification  plants 
they  furnish  water  to  more  than  50  per  cent  of  the  citizens 
served  by  public  water  systems  and  it  is  probable  that 
efforts  to  improve  their  operation  would  be  most  profitable 
of  result*.  In  many  cases  changes  in  operation  or  the  addi- 
tion of  personnel  qualified  to  carry  on  laboratory  control 
work  efliciently  would  result  in  a  vast  improvement  in  the 
quality  of  the  supply. 

For  a  proper  supervision  of  the  public  water  supplies  of 
the  state  a  routine  system  of  inspection  and  sampling  as 
follows  should  be  carried  out:  Class  i,  m&pect  annually  and 
make  laboratory  examination  at  least  semi-annually;  Class 
II,  make  survey  annually  and  analysis  quarterly;  Class  III, 
make  survey  quarterly  and  analysis  weekly;  Class  IV,  make 
surveys  quarterly  and  analysis  weekly  or  semi-weekly; 
Class  V,  surveys  are  useless  except  as  a  means  of  urging 
the  installation  of  an  improved  system. 


Final  Values  of  Four  Properties 
Reported  by  I.  C.  C. 

Commission  Now  Reports  Additional  Land  Costs 
as  Required  by  Kansas  City  Southern  De- 
cision— Single  Total  Sums  Given 

VALUATIONS  of  the  properties  of  four  railroad 
companies  were  issued  by  the  Interstate  Commerce 
Commission  as  tentative  final  reports,  April  5,  1921, 
termed  "supplemental  tentative  valuations"  including 
statements  of  the  additional  cost  of  acquiring'lands  over 
and  above  the  "present  values"  reported  in  the  previous 
tentative  valuations,  as  required  by  the  decision  of  the 
U.  S.  Supreme  Court,  March  8,  1920,  in  the  Kansas  City 
Southern  case.  The  reports  now  filed  also  give  single 
sums  as  final  value  of  properties.  It  is  stated  that  these 
sums  take  into  consideration  additional  costs  of  acquir- 
ing carrier  lands,  appreciation,  depreciation,  going  con- 
cern value,  working  capital,  materials  and  supplies,  and 
"all  other  matters  which  appear  to  have  a  bearing  on 
the  values  reported." 

The  four  reports  are  on  the  properties  of  the  Kansas 
City  Southern  Ry.  System,  the  Atlanta,  Birmingham  & 
Atlantic  R.R.  Co.,  the  San  Pedro,  Los  Angeles  &  Salt 
Lake  R.R.  Co.,  and  the  Winston-Salem  Southbound  Ry. 
Co.  In  the  case  of  the  Kansas  City  Southern,  the  addi- 
tional cost  of  acquiring  land,  over  and  above  the  original 
"present  value,"  is  equal  to  95  per  cent  of  the  sum  pre- 
viously given  as  "present  value,"  thus  almost  doubling 
the  total  cost  of  acquisition.  This  additional  cost  of 
acquisition  of  land,  including  severance  and  condemna- 
tion damages,  as  stated  in  the  present  report  on  the 
Kansas  City  Southern  properties,  amounts  of  8.83  per 
cent  of  the  sum  given  as  final  value  of  the  entire  system. 

In  the  original  tentative  valuations  the  Bureau  of 
Valuation  of  the  Interstate  Commerce  Commission  re- 
ported only  what  was  termed  "present  value  of  land." 
largely  based  on  prices,  as  of  the  date  of  valuation,  of 
adjacent  lands.  In  the  present  supplemental  reports 
what  is  termed  "excess  cost"  is  included  as  the  price 
railroads  would  have  to  pay  in  addition  to  the  cost  of 
similar  adjacent  lands  due  to  severance  damages,  con- 
demnation proceedings  and  other  items  in  the  cost  of 
acquiring  land  not  included  in  the  value  of  adjacent 
areas. 

The  single  sum  given  as  final  value  of  the  Kansas  City 
Southern  is  29.5  per  cent  more  than  the  figure  pre- 
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viously  reported  as  cost  of  reproduction  less  deprecia- 
tion. The  additional  cost  of  acquiring  lands  and  the 
final  value  of  properties  owned  by  the  four  companies 
are  reported  as  follows: 

Kansas  City  Southern,  $4,371,970  and  $49,485,907; 
Atlanta,  Birmingham  &  Altantic  $1,831,665  and  $26,- 
548,250;  San  Pedro,  Los  Angeles  &  Salt  Lake  $2,504,529 
and  $45,871,093;  Winston-Salem  Southbound  $468,022 
and  $5,850,000.  Cost  of  reproduction  less  depreciation 
and  "present  cost"  of  lands  of  the  Kansas  City  Southern 
were  previously  reported  as  $38,316,799  and  $4,609,377. 

Reports  as  of  June  30,  1914,  indicate  the  capitaliza- 
tion of  the  companies  approximately  as  follows :  Kansas 
City  Southern,  about  $99,000,000;  Atlanta,  Birmingham 
&  Atlantic,  about  $54,000,000;  San  Pedro,  Los  Angeles 
&  Salt  Lake,  about  $81,000,000;  Winston-Salem  South- 
bound, about  $5,125,000. 

The  decision  of  the  Supreme  Court,  in  the  mandamus 
action  of  the  Kansas  City  Southern  System  to  compel 
the  Interstate  Commerce  Commission  to  report  on  addi- 
tional costs  of  acquiring  railway  lands,  was  printed  in 
full  in  Engineering  Neivs-Record  March  18,  1920,  p.  563, 
editorial  comment  appearing  on  page  553  of  the  same 
issue.  The  decision  stated  that  the  Court  was  not  re- 
quired to  decide  "a  controversy  growing  out  of  duty 
performed  under  the  statute"  but  "one  solely  involving 
an  alleged  refusal  to  discharge  duties  which  the  statute 
exacts."  The  decision  ordered  the  Interstate  Commerce 
Commission  to  proceed  to  carry  out  the  requirements 
of  the  Valuation  Act  to  find  the  so-called  "excess"  cost 
of  acquiring  lands. 

In  issuing  the  present  "supplemental"  reports,  the 
Bureau  of  Valuation  of  the  Interstate  Commerce  Com- 
mission outlines  the  method  pursued  in  developing  ex- 
cess cost  of  land.  To  meet  the  requirement  of  the  Act 
and  to  report  the  present  cost  of  condemnation  and 
damages  or  of  purchase  in  excess  of  present  value  it 
was  attempted  to  show  what  the  expense  to  a  carrier 
would  be  of  acquiring  its  common-carrier  lands  upon 
the  date  of  valuation,  on  the  assumption  that  it  did  not 
possess  those  lands,  but  was  obliged  to  obtain  them 
through  purchase  or  condemnation  at  the  value  of  simi- 
lar lands  in  the  vicinity,  on  that  date.  It  is  held  that 
the  figure  reported  could  be  only  an  estimate,  since  the 
"excess"  amount  actually  paid  would  depend  so  much 
upon  individual  circumstances  and  conditions.  But  so 
far  as  possible  prices  were  determined  with  reference 
to  actual  transactions  and  actual  sale  by  a  method 
developed  as  an  average.  While  a  single  instance  is  not 
held  to  be  reliable,  it  may  be  possible  to  find  many 
instances  putting  them  together  in  the  form  of  an  aver- 
age factor  and  dividing  the  land  into  types.  By  sub- 
tracting the  present  value  from  the  total  amount  paid 
the  land  owner,  the  excess  cost  in  each  case  is  found, 
establishing  a  ratio  between  such  excess  and  present 
value.  The  result  is  known  as  the  multiple  of  that 
individual  case  and  all  multiples  of  a  given  kind  are 
combined  into  a  weighted  average,  this  average  being 
treated  as  the  multiple  of  that  type. 

It  is  also  recognized  that  there  are  certain  expenses 
connected  with  the  acquisition  of  lands  besides  the 
money  paid  to  owner,  and  these  are  taken  into  con- 
sideration. Rut  the  cost  repre.sented  by  interest  charges 
previous  to  the  time  of  opening  for  operation  of  the  road 
is  not  included  since  the  reports  state  that  "this  has 
been  compensated  for  by  basing  the  estimate  on  pres- 
ent value  of  land." 


Federal  Highway  Policies  Stated 
by  President  Harding 

The  following  excerpt  from  President  Harding's  first 
message  to  Congress,  delivered  April  12,  states  his 
policies  tcith  regard  to  highivay  financing,  construction 
and  maintenayice. 

TRANSPORTATION  over  the  highways  is  little  less 
important  [than  railway  transportation],  but  the 
problems  relate  to  construction  and  development,  and 
deserve  your  most  earnest  attention,  because  we  are 
laying  a  foundation  for  a  long  time  to  come,  and  the 
creation  is  very  difficult  to  visualize  in  its  great  pos- 
sibilities. 

The  highways  are  not  only  feeders  to  the  railroads 
and  afford  relief  from  local  burdens,  they  are  actually 
lines  of  motor  traffic  in  interstate  commerce.  They  are 
the  smaller  arteries  of  the  larger  portion  of  our  com- 
merce, and  the  motor  car  has  become  an  indi.spensahle 
instrument  in  our  political,  social  and  industrial  life. 

There  is  begun  a  new  era  in  highway  construction, 
the  outlay  for  which  runs  far  into  hundreds  of  million-; 
of  dollars.  Bond  issues  by  road  districts,  counties  and 
states  mount  to  enormous  figures  and  the  country  is 
facing  such  an  outlay  that  it  is  vital  that  every  effort 
shall  be  directed  against  wasted  effort  and  unjustifiable 
expenditure. 

The  federal  government  can  place  no  inhibition  on 
the  expenditure  in  the  several  states,  but  since  Congress 
has  embarked  upon  a  policy  of  assisting  the  states  in 
highway  improvement,  wisely,  I  believe,  it  can  assert 
a  wholly  becoming  influence  in  shaping  policy. 

With  the  principle  of  federal  participation  acceptably 
established,  probably  never  to  be  abandoned,  it  is  im- 
portant to  exert  federal  influence  in  developing  compre- 
hensive plans  looking  to  the  promotion  of  commei-ce,  and 
apply  our  expenditures  in  the  surest  way  to  guarantee  a 
public  return  for  money  expended. 

Large  federal  outlay  demands  a  federal  voice  in  the 
program  of  expenditure.  Congress  cannot  justify  a 
mere  gift  from  the  federal  purse  to  the  several  states, 
to  be  prorated  among  counties  for  road  betterment. 
Such  a  course  will  invite  abuses  which  it  were  better  to 
guard  against  in  the  beginning. 

The  laws  governing  federal-aid  should  be  amended 
and  strengthened.  The  federal  agency  of  administra- 
tion should  be  elevated  to  the  importance  and  vested 
with  authority  comparable  to  the  work  before  it.  And 
Congress  ought  to  prescribe  conditions  to  federal  appro- 
priations which  will  necessitate  a  consistent  program  of 
uniformity  which  will  justify  the  federal  outlay. 

I  know  of  nothing  more  shocking  than  the  millions  of 
public  funds  wasted  in  improved  highways,  wasted  he- 
cause  there  is  no  policy  of  maintenance.  The  neglect 
is  not  universal,  but  it  is  very  near  it.  There  is  nothing 
the  Congress  can  do  more  effectively  to  end  this  shock- 
ing wa,<»te  than  condition  all  federal-aid  on  provisions 
for  maintenance.  Highways,  no  matter  how  generous 
the  outlay  for  construction,  cannot  be  maintained  with- 
out patrol  and  constant  repairs.  Such  conditions  in- 
sisted upon  in  the  grant  of  federal-aid  will  safeguard 
the  public  which  pays  and  guard  the  federal  govern- 
ment against  political  abuses,  which  tend  to  defeat  the 
ver>'  purposes  for  which  we  authorize  federal  expendi- 
ture. 

(See  rdii(iria)  romment  on  nhnve,  p.  66.1.) 
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Building  Construction  Handbook 

Reviewed  by  Robert  W.  Boyd 

Engineer  Turner  Construction  Co.,  New  York  City 

HANDBOOK  OP  BUILDING  CONSTRUCTION:  Data  for  Archi- 
tects. Designing  and  Constructing  Engineers,  and  Contractors, 
Vol.  I  and  if— Compiled  by  a  staff  of  Forty-six  Specialists: 
Editors-in-Chief,  George  A.  Hool,  S.  B.,  Consulting  Engineer, 
JIadison,  Wisconsin,  Professor  of  Structural  Engineering,  Tlie 
University  of  Wisconsin,  and  Nathan  C.  Johnson,  M.M.E..  Con- 
sulting Engineer.  New  Yorlc  City.  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Flexible  cover;  6  x  9  in. ;  pp.  1.474 
in  the  two  volumes;  illustrated.  JIO  for  both  volumes  (not 
sold  separately). 

The  two  editors-in-chief  with  their  forty-six  collabo- 
rators have  compiled  a  work  which  embraces  practically 
every  phase  of  building  construction.  Under  the  gen- 
eral caption  Design  and  Construction  are  presented 
sections  dealing  with  Elements  of  Structural  Theory, 
Designing  and  Detailing  of  Structural  Members  and 
Connections;  Structural  Data,  General  Designing 
Data,  Construction  Methods,  Construction  Equipment, 
and  Building  Materials.  Under  Estimating  and  Con- 
tracting are  sections  on  Estimating  Steel  Buildings, 
Estimating  Concrete  Buildings,  Architectural  Practice, 
Contracts,  and  Specifications.  The  general  heading 
Mechanical  and  Electrical  Equipment  covers  Heating, 
Ventilation  and  Power,  Water  Supply,  Sewage  Disposal, 
Waterless  Toilet  Conveniences,  Plumbing  and  Drain- 
age, Electrical  Equipment,  Electric  Lighting  and  Illumi- 
nation, Gas  Lighting,  Gas  Fitting,  Elevators,  Refriger- 
ation, Communicating  Systems,  Lightning  Protection 
and  Vacuum  Cleaning  Equipment. 

Like  every  other  book,  the  value  of  a  handbook  de- 
pends upon  the  material  which  it  contains  and  the  way 
that  material  is  presented.  In  compiling  a  handbook 
the  problem  is  not  only  to  crowd  into  it  every  essential 
element  of  each  subject  treated,  but  also  to  subordinate 
or  omit  all  material  that  is  obvious  or  unimportant  so 
that  the  salient  features  presented  will  stand  out  in 
such  a  way  as  to  be  readily  found  by  the  user. 

In  the  present  work  the  editors  have  gathered  to- 
gether in  the  two  volumes  a  large  mass  of  very  valuable 
material.  From  a  consideration  of  the  ground  covered 
and  the  material  presented  this  book  is  probably  far 
ahead  of  any  similar  book  that  has  yet  appeared.  There 
are  few  subjects  connected  with  buildings  and  building 
construction  which  are  not  treated  and  the  architect, 
the  engineer  and  the  builder  should  find  the  book  of 
great  value  for  general  reference. 

There  is,  however,  much  matter  that  could  be  omitted 
without  impairing  the  book  in  any  essential  particular. 
For  example,  it  is  doubtful  if  the  four  pages  devoted 
to  cast-iron  lintels  serve  any  very  useful  purpose  in 
this  day  of  structural  steel.  Again,  while  the  article  on 
school  planning  contains  much  detailed  information  of 
great  value,  a  large  amount  of  the  text  has  to  do  with 
matters  only  remotely  connected  with  actual  school 
building.  In  many  instances  space  is  devoted  to  mat- 
ters so  obvious  as  to  require  no  mention  whatever.  For 
example,  we  are  told  that  "water  in  excavations  or  in 
footings  or  trenches  must  be  removed  by  pumping,"  that 
"drop  hammers  are  so  called  because  they  consist  of  a 


weight  hoisted  to  some  distance  and  allowed  to  fall"  and 
that  "hoists  .  .  .  are  devices  of  the  highest  impor- 
tance to  all  building  operations." 

Some  of  the  omissions  are  hard  to  understand.  Why 
such  a  thing  as  a  table  of  the  properties  of  cast-iron 
column  sections  should  not  be  included  is  not  clear. 
One  looks  in  vain  for  information  relative  to  the  yield 
of  various  concrete  mixtures,  and  the  quantities  of  the 
several  materials  entering  into  one  yard  of  concrete. 

On  the  whole,  however,  the  editors  are  to  be  con- 
gratulated upon  the  vast  store  of  very  excellent  data 
made  readily  available.  The  section  devoted  to  Build- 
ing Materials  is  particularly  noteworthy.  The  articles 
on  timber,  building  stones,  g'ass  and  glazing  and  stucco 
are  exceptionally  good.  The  inclusion  of  articles  on 
such  subjects  as  swimming  pools,  chimneys,  domes, 
architectural  design,  public  buildings  and  acoustics  of 
buildings  will  be  welcomed  by  many  who  heretofore 
have  found  it  difficult  readily  to  find  reference  to  these 
subjects.  The  book  gains  in  value  by  including  the 
standard  specifications  for  cement,  steel  for  buildings, 
reinforcement  bars,  and  concrete  building  stone. 

In  the  arrangement  of  the  material  presented  the 
book  is  open  to  some  severe  criticism.  It  is  apparent 
that  in  planning  the  book  the  editors  prepared  what 
they  considered  a  logical  scheme  and  then  followed  that 
scheme  notwithstanding  where  it  led  them.  The  scheme 
itself  is  logical  enough,  but  following  it  rigorously 
results  in  many  places  in  the  separation  of  various  parts 
of  the  same  subject  which  should  be  treated  together 
when  the  point  of  view  of  the  reader  is  considered. 
For  example,  excavation  and  pile  driving  are  discussed 
in  general  under  the  heading  "Construction  Methods" 
but  the  reader  must  jump  to  another  section  under 
"Construction  Equipment"  to  find  out  what  a  steam 
shovel  or  a  pile  driver  looks  like.  Again,  anyone  want- 
ing to  refresh  his  memory  on  the  analysis  of  stresses 
in  roof  trusses  is  referred  to  the  article  on  the  "Gen- 
eral Method  of  Computing  Stresses  in  Trusses"  by  Prof. 
Hool,  or  to  the  succeeding  article  by  Mr.  Rogers  on 
"Stresses  in  Roof  Trusses."  Both  articles  contain  al- 
most the  same  matter  and  should  be  combined. 

There  seems  to  be  no  good  reason  why  "Steel  Beams 
and  Girders"  should  be  separated  from  "Plate  and  Box 
Girders"  by  "Reinforced-Concrete  Beams  and  Slabs" 
and  "Wooden  Girders."  The  book  would  gain  in  value 
if  all  the  material  bearing  on  the  same  general  subject 
were  brought  together  in  the  same  section.  In  general 
the  arrangement  of  the  matter  in  the  book  lea%'es  rnuch 
to  be  desired. 

The  index,  which  in  a  work  of  this  kind  should  re- 
ceive the  most  careful  attention,  is  not  entirely  satis- 
factory. Some  important  matters,  for  example  the 
Engineering  News  formula  for  safe  loads  on  piles,  found 
on  p.  357,  have  been  overlooked.  Many  of  the  references 
are  not  suflSciently  descriptive. 

Taken  as  a  whole,  the  merits  of  the  book  outweigh 
its  defects  and  the  editors  and  their  associates  deserve 
credit  for  adding  to  engineering  literature  a  valuable 
reference  work  on  building  construction. 


April  21,  1921 
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The  Nile  Project  and  Problems 

RUPORT  OF  THE  XILE  PROJECT  COMMISSION — [Cairo. 
Egypt:  Adviser.  Ministry  of  Public  Works.]  Heavy  Paper, 
Cloth  Back  :  8  x  13  in.  :  pp.  126  ;  3  diagiams  in  text  and  one  on 
folding  plate. 

CRITICISM  OF  THE  NILE  PROJECTS:  Submitted  by  the  Com- 
mission of  Egyptian  Engineers  to  the  Nile  Projects  Commis- 
sion. For  copies  apply  to  Abdalla  Pasha  Wahbi,  Munira.  Cairo. 
Paper ;   8x11  in. ;  pp.   36. 

Comprehensive  projects  for  the  consei-vation  and 
utilization  of  the  waters  of  the  Nile  have  been  the  sub- 
ject of  much  study  and  controversy  for  years.  On  Jan. 
10,  1920,  the  Council  of  Ministers  of  the  Egyptian  Gov- 
ernment approved  the  appointment  of  a  commission  to 
report  on  the  Nile  control  projects  proposed  by  the 
Egyptian  Ministry  of  Public  Works.  The  commission 
consisted  of  F.  St.  John  Gebbie,  M.Inst.C.E.,  president; 
Dr.  G.  C.  Simpson,  F.R.S.,  and  H.  T.  Cory,  M.Am.Soc- 
C.E.  Mr.  Gobble  is  inspector  general  of  irrigation  in 
India  and  head  of  all  the  irrigation  service  in  that 
country.  Dr.  Simpson  was  chief  of  the  Weather  Bureau 
of  India  at  the  time  of  his  appointment  and  since  Sep- 
tember, 1920,  has  been  at  the  head  of  the  Weather  Serv- 
ice of  Great  Britain.  Mr.  Cory  is  a  well-known 
American  engineer  of  San  Francisco  who  has  served  as 
consulting  engineer  for  the  United  States  Reclamation 
Service. 

For  a  complete  understanding  of  the  reports  now  be- 
fore us  one  should  have  available  the  report  on  "Nile 
Control"  by  Sir  Murdoch  MacDonald,  adviser,  Ministry 
of  Public  Works,  Egypt,  noted  briefly  in  these  columns 
on  July  15,  1920,  p.  132.  In  his  prefatory  notes  to  the 
report  just  mentioned  Mr.  MacDonald  states  that  the 
object  of  all  the  projects  has  been  "to  expand  the  agri- 
culture of  Egypt  to  its  utmost  limit  by  the  further 
utilization  of  the  waters  of  the  Nile,  while  at  the  same 
time  developing  the  Sudan  to  such, an  extent  as  may  be 
possible  without  injuiy  to  Egypt."  The  portion  of  the 
foregoing  quotation  that  relates  to  the  Sudan  and  its 
development  "without  injury  to  Egypt"  should  be  borne 
in  mind  in  considering  that  portion  of  the  Nile  Projects 
Commission  report  relating  to  the  allocation  of  water 
and  cost  between  Egypt  and  the  Sudan.  The  reason 
for  this  will  be  better  understood  when  it  is  explained 
that  the  three  members  of  the  commission  were  unani- 
mou.s  in  approving  the  engineering  features  of  the  Nile 
project,  as  proposed  by  the  Egyptian  Ministry  of  Public 
Works,  but  were  divided  as  to  allocation  of  water  and 
of  cost  between  Egypt  and  the  Sudan.  The  two  British 
members  of  the  committee  submit  a  majority  report  ad- 
vi.sing  that  Egypt  and  the  Sudan  each  go  ahead  with  the 
construction  of  reservoirs  now  under  way  on  the  White 
Nile  and  the  Blue  Nile,  respectively,  each  country  to 
have  the  use  of  all  the  water  stored  in  the  reservoir 
built  by  it.  All  questions  regarding  the  division  of 
water  and  cost  resulting  from  the  large  scheme  for  fu- 
ture development  are  left  unanswered  by  the  majority 
of  the  commission  except  for  some  general  proposals  and 
minor  details. 

In  .strong  contra.st,  Mr.  Cory  considered  it  to  be  the 
duty  of  the  commission  to  carr>'  out  the  clearly  apparent 
intent  of  pections  2  and  .3  of  the  terms  of  reference  (the 
first  term  of  reference  being  to  report  upon  "physical 
data  on  which  the  projects  are  based")  which  read  as 
follows : 

2.  To  report  upon  the  propriety  of  the  manner  in  which, 
as  a  result  of  these  projects,  the  in<  l-ea.-ird  supply  of  avail- 
able water  provided  by  them  will  be  allocated  of  each  utagr 
of  devrlopment  [italicii  ours — EDITOR]  between  Egypt  and 
the  Sudan. 


3.  To  advise  as  to  the  apportionment  of  the  cost  of  the 
proposed  works  under  this  inquiry  as  between  Egypt  and  the 
Sudan. 

Acting  accordingly,  Mr.  Cory  submits  an  analysis  and 
argument  of  some  twenty  printed  pages  on  the  second 
and  third  terms  of  reference,  together  with  a  definite 
plan  for  the  division  of  the  waters  developed  and  the 
cost  of  the  necessary  construction  works.  Some  further 
particulars  regarding  Mr.  Cory's  plan,  the  whole  report 
and  the  Nile  project  in  general  are  given  on  p.  679  of 
this  issue. 

Coming  now  to  the  report  as  a  whole,  it  may  be  stated 
that  of  its  126  pages,  10  are  devoted  to  routine  matters 
and  76  to  the  controversy  over  charges  brought  by  Sir 
William  Willcocks  against  the  accuracy  of  certain  Nile 
gage  readings.  The  commission  unanimously  concluded 
that  these  charges  were  utterly  unwarranted.  It  seems 
unfortunate  that  so  much  of  the  time  and  space  in  its 
report  were  given  up  to  them.  This  is  all  the  more 
unfortunate  in  view  of  the  fact  that  the  majority  of  the 
commission  passes  over  the  vital  questions  of  allocating 
water  and  its  cost  with  only  three  pages  of  discussion. 

Summarizing  the  Niles  Project  Commission  Report  is 
(Da  whole-hearted  and  unanimous  endorsement  of  the 
engineering  features  of  the  Nile  project,  as  worked  out 
by  the  Egyptian  Ministry  of  Public  Works,  with  (2)  a 
majority  report  made  by  the  British  members  of  the 
commission  that  seems  to  back  up  the  opinion  of  th3 
Egyptian  Government  of  Public  Works  as  to  how  the 
water  and  its  cost  should  be  allocated  between  the  two 
governments,  and  (3)  a  minority  report  on  the  same 
subject  by  Mr.  Cory,  the  American  member,  presenting 
a  well-reasoned  plan  complying  with  the  second  and 
third  terms  of  reference  and  outlining  what  he  con- 
siders to  be  a  just  scheme  of  dividing  the  water  and 
the  cost  of  its  development,  taking  into  account  the  fun- 
damental world-wide  principles  that  should  govern  in 
such  a  case  and  also  bearing  in  mind  that  Egypt  and  the 
Sudan  should  be  regarded  as  wards  of  Great  Britain. 


In  the  criticism  of  the  Nile  project  by  the  committee 
of  Egyptian  engineers  whose  report  is  listed  at  the  head 
of  this  review,  it  is  first  alleged  that  for  nearly  twenty 
years  "the  English  officials  of  the  Public  Works  Minis- 
try" of  Egypt  "continued  to  work  in  secret"  on  the  Nile 
project.  A  series  of  criticisms  of  the  Nile  project  is  then 
presented,  in  which  some  of  the  basic  data  are  questioned 
and  strenuous  objections  are  made  to  some  parts  of  the 
project.  A  considerable  part  of  this  report  is  reprinted 
in  the  Niles  Projects  Commission  Report  and  discussed 
by  Mr.  Cory  in  his  minority  report. 


New  Relief  Map  of  the  United  States 

A  handsome  new  lelief  map  of  the  L'niled  States, 
lithographed  in  shades  of  brown  and  blue  in  ten  print- 
ing.s,  has  been  published  by  the  U.  S.  Geological  Survey 
(Washington,  D.  C. ;  75c.).  The  scale  is  50  miles  to 
the  inch  or  1 :  3,168,000  and  the  map  measures  40  x 
70  in.  Besides  showing  relative  elevations  of  land, 
and  also  the  continental  and  secondary  shelves  and  the 
ocean  floor  (depths  of  6(i0,  6.000  and  12,000  ft.  or  more) 
the  map  shows  the  larger  lakes  and  streams,  the  prin- 
cipal cities  and  the  slate  boundaries.  The  map  is  the 
work  of  John  Renshawe  who.  according  to  a  statement 
by  the  Geological  Survey,  has  "made  maps,  and  studied 
maps  and  thought  maps"  ever  since  he  began  work  for 
the  Survey  41  years  ago. 
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Special  Problems  of  Flood  Control 

Reviewed  by  Robert  E.  Horton 

of  Horton.  Barker  &  Wheeler,  Engineers,  Albany,  N.  T. 

HYDRAULICS  OF  THE  MIAMI  FLOOD  CONTROL  PROJECT — 
By  .Sherman  M.  Woodward,  M.  Am.  Soc.  C.  E.  ;  M.  Am.  Soc. 
M.  E.  :  Consulting  Engineer  of  the  Miami  Conservancy  District ; 
Professor  of  Mechanics  and  Hydraulics,  State  University  of 
Iowa.  Technical  Reports,  Part  VII.  The  Miami  Conservancy 
District.  Dayton.  Ohio:  The  District.  Paper;  6  x  9  in.  :  pp.  343: 
illustrated.     ?1. 

After  a  description  of  the  great  flood  of  March,  1913, 
sufl^cient  to  form  a  foundation  for  what  follows,  this 
book  takes  up  hydraulic  problems  of  a  special  or  unusual 
character  which  were  involved  in  the  design  of  the 
Miami  flood  control  works. 

Most  of  the  matter  treated  in  the  book  is  outside  the 
ordinary  line  of  categorical  discussions  in  textbooks 
of  hydraulics.  Much  of  the  text  relates  to  the  determi- 
nation of  requisite  capacities  of  the  retarding  basins, 
and  the  modes  of  operation  of  these  basins  under  hypo- 
thetical storm  conditions.  As  a  foundation  for  these 
studies  many  other  problems  required  solution — such 
as  the  determination  of  the  outflow  through  the  dis- 
charge conduits  of  the  retarding  basins  at  various  water 
levels,  and  with  conduits  flowing  full.  The  eflfect  of  the 
reservoirs  operating  in  conjunction  with  various  floods 
is  considered,  but  especially  a  flood  resembling  that  of 
1913,  but  of  20  per  cent  greater  volume. 

In  addition  to  the  treatment  of  the  operation  of  res- 
ervoirs in  such  a  flood  there  are  studies  showing  the 
effect  of  short,  sharp  storms  of  more  local  character  on 
the  individual  reservoirs  and  on  the  system  as  a  whole. 
Engineers  are  generally  quite  familiar  with  methods  of 
determining  the  regulating  effect  of  a  single  reservoir 
in  conjunction  with  a  given  actual  or  assumed  flood 
graph.  In  this  work  it  became  necessary  not  only  to 
determine  the  effect  on  each  retarding  basin  or  reser- 
voir separately  but  also  the  effect  where  all  or  several 
of  the  retarding  basins  are  operating  in  conjunction. 
This  problem,  while  somewhat  intricate,  is  treated  in  a 
general  manner.  As  a  basis  for  these  studies  only  the 
discharge  in  the  1913  flood  at  Dayton  was  actually 
known.  Methods  of  estimating  the  discharges  from  the 
various  tributary  areas,  as  under  simultaneous  flood  con- 
ditions, are  described. 

It  is  not  to  be  expected  that  all  of  the  special  methods 
developed  or  used  and  described  in  this  work  will  be 
generally  accepted  as  final.  As  explained  in  the  text, 
some  of  the  methods  were  necessarily  arrived  at  early 
in  the  studies,  before  complete  information  was  at  hand, 
in  order  to  form  a  basis  for  a  general  plan  and  to  out- 
line the  reservoir  system  as  a  whole.  But  almost  every 
special  topic  is  treated  in  such  a  manner  as  to  throw 
new  light  upon  it,  and  there  is  much  in  the  book  that 
is  unquestionably  sound  and  rational  and  will  form  a 
permanent  basis  for  future  work  along  the  same  line. 
For  example,  it  is  clearly  recognized  that  only  floods  of 
definite  magnitude  can  by  any  possibility  occur  on  a 
given  drainage  basin,  and  the  formulas  or  methods  of 
calculation,  indicating  that  floods  of  infinite  magnitude 
may  ultimately  be  expected,  even  if  at  infinite  intervals, 
cannot  form  an  acceptable  basis  of  economical  design. 

The  discussion  of  the  question  as  to  the  probable  flood 
magnitude  on  a  tributary,  when  the  flood  graph  for  the 
main  stream  is  given,  seems,  however,  somewhat  un- 
satisfactory. It  is  indicated,  although  somewhat  vaguely, 
that  there  are  two  quite  distinct  cases:  One  where  the 
storm  is  local,  thus  producing  a  maximum  flood  on  the 
tributary,  and  the  flood  peak  discharge  rate  per  unit  of 


area  decreasing  in  general  as  the  tributary  area  in- 
creases; the  other,  the  case  of  a  general  storm,  such 
as  that  which  produced  the  great  flood  of  1913,  wherein 
the  discharge  rates  per  unit  of  area,  other  things  being 
equal,  for  areas  of  different  sizes  may  be  much  the  same. 

The  effects  of  channel  improvement  with  retarding 
basins  as  a  means  of  flood  regulation  receive  attention, 
and  some  unusual  features  of  stream  channel  hydraulics 
are  treated,  including  the  head  losses  due  to  channel 
curvature  and  varying  form  of  cross-section.  Obstruc- 
tion by  bridge  piers  receives  general  treatment  only, 
without  mathematical  discyssion. 

Finally,  the  important  problem  of  balancing  the 
flood  protection  system  is  taken  up  in  an  illuminating 
manner,  with  ample  illustrations,  and  the  economics  of 
retarding  basins  as  affected  by  the  relation  of  spillway 
height  and  form  to  the  utilization  of  lands  within  the 
basins  is  given  consideration. 

The  book  is  written  in  a  lucid  and  painstaking  man- 
ner, and  contains  no  more  mathematical  discussion  than 
is  essential  to  the  comprehensive  treatment  of  the  prob- 
lems involved.  It  is  a  work  on  certain  advanced  fea- 
tures of  hydraulics  in  relation  to  the  hydrology  of  floods 
which  will  be  useful  not  only  to  those  engaged  in 
similar  projects  but  to  others  interested  in  vai-ious 
aspects  of  river  channel  improvement.  It  contains  a 
number  of  tables,  including  one  of  four  pages,  giving 
essential  facts  regarding  existing  flood  control  reser- 
voirs, and  is  accompanied  by  an  excellent  index. 


A  New  and  Better  Work  on  Public  Health 

PUBLIC  HEALTH  .\ND  HYGIENE:  In  Contributions  by  Emi- 
nent Authorities — Edited  by  William  Halloek  Park.  M.  D..  Pro- 
fessor of  Bacteriolog>'  and  Hygiene.  University  and  Bellevue 
Hospital  Medical  College,  and  Director  of  the  Bureau  of  Labora- 
tories of  the  Department  of  Health.  New  York  City.  New  York 
and  Philadelphia:  Lea  &  Febiger.  Cloth  :  6  x  9  in. ;  pp.  884: 
illustrated  with  123  engravings.     $10. 

Twenty-three  men  and  one  woman  believing  "that 
vhere  was  need  for  a  volume  in  which  the  most  im- 
portant phases  of  hygiene  in  relation  to  public  health" 
should  "be  presented  in  a  practical  way  by  specialists 
actually  devoting  themselves  to  the  subjects  (here) 
treated  by  them"  have  united  in  the  production  of 
this  volume,  under  the  able  leadership  of  Dr.  Park. 
Although  the  book  is  represented  as  being  for  "public 
health  officials,  physicians  and  medical  students"  the 
larger  part  of  its  contents  would  be  equally  informing 
and  helpful  to  the  increasing  number  of  engineers  who, 
while  not  public  health  officials,  find  it  worth  their 
while  to  keep  informed  of  the  advances  in  public 
health. 

Dr.  Park  opens  the  volume  with  chapters  on  micro- 
organisms and  disease,  antimicrobal  substances  (Dr. 
Charles  Krumwiede,  joint  author),  prevention  of  in- 
fectious diseases,  and  disinfectants.  Further  on  Dr. 
Park  has  chapters  on  bacterial  and  other  contamina- 
tions and  infections  of  milk,  meat  and  other  foods. 
Among  other  authors  and  topics  are:  Dr.  George  A. 
Soper,  epidemiology;  air,  health  and  ventilation.  Prof. 
C.-E.  A.  Winslow;  housing,  Lawrence  Veillier;  the 
soil  and  also  plumbing,  Dr.  A.  R.  Guerard;  water  sup- 
plies and  sewage,  James  T.  B.  Bowles;  sanitation  of 
swimming  pools,  Dr.  W.  A.  Manheimer;  vital  statis- 
tics, Drs.  W.   H.  Guilfoy  and   S.   W.  Wynne. 

The  book  is  singularly  free  from  the  lapses  com- 
mon to  attempts  to  cover  the  whole  field  of  public  health 
when  made  by  one  man  or  a  few  men  who  cannot 
possibly  have  personal  knowledge  of  the  subjects  treated. 
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Factory  Administration  Revised 

Reviewed  by  R.  R.  Potter 

Mechanical  Engineer,  Kalamazoo.   Mich. 

FACTORY  ADMIXISTR.^TIOX  AND  COST  ACCOUNTS:  A 
Reference  Book  of  the  Principles  and  Pi-actice  of  Industrial 
Administration  and  Costing  for  Present  Day  Requirements — 
By  Edward  T.  Elbourne  of  Messrs.  Brindley  &  Elbourne,  Con- 
sulting Engineers  on  Factory  Organization  and  Costing  Sys- 
tems. New  York  and  I^ondon  :  Longmans,  Green  &  Co.  Cloth  ; 
6x9  in.;  pp.  SIT;  illustrated.      $i:>.00. 

Mr.  Elbourne  has  so  thoroughly  rearranged  the  sub- 
ject matter  in  this  new  edition  of  his  book  that  it  is 
difficult  -0  draw  a  close  comparison  in  detail  with  the 
earlier  edition,  which  was  reviewed  in  Engineering 
News,  Dec.  24,  1914.  Three  chief  reasons  are  given 
by  the  author  for  so  thorough  a  revision:  (1)  Costing, 
or  factory  cost  accounting,  had  come  to  be  a  recognized 
necessity  if  competition  must  be  met;  (2)  efficiency  of 
production,  as  a  result  of  widespread  experience  in 
munitions  manufacture,  had  acquired  a  new  signifi- 
cance; and  (3)  the  relationship  of  labor,  management 
and  capital  had  undergone  a  notable  alteration.  The 
work  still  retains  its  character,  however,  as  primarily  a 
reference  book  of  factory  accounting  and  clerical  details. 

As  it  now  stands,  the  book  is  divided  into  seven  sec- 
tions: I.  General  Administration,  II.  Production  con- 
trol, III.  Labor  Administration,  IV.  Material  Control, 
V.  Works  Accounting — Administrative  Records,  VI. 
Cost  Accounts,  and  VII.  Specimen  Forms.  The  nature 
of  the  rearrangement  wil  be  evident  from  a  comparison 
with  the  review  of  the  earlier  edition.  The  general 
effect  is  an  improved  co-ordination  and  classification  of 
the  information  presented.  The  new  subject  matter  is 
well  distributed  among  the  several  sections,  the  net 
result  being  an  increase  of  173  pages.  Notable  new 
features  include  a  general  diagram  of  staff  organiza- 
tion and  functions,  a  glossary  of  technical  and  business 
terms  which  may  increase  the  possible  usefulness  of 
this  book  to  American  readers,  and  a  system  of  mar- 
ginal notes  throughout  the  text  whereby  the  reader  is 
referred  to  other  pages  bearing  on  related  subjects. 

In  the  preface,  the  author  lays  emphasis  upon  "the 
fact  that  the  book  deals  essentially  with  principles." 
It  would  be  more  definite  to  say  that  the  book  discusses 
the  application  to  administrative  details  of  principles 
which,  for  the  most  part,  remain  themselves  unstated. 


I 


Design  and  Construction  of  Masonry 

MASONRY  STHlTTrRES— By  Fred. rick  P.  Ppflldinc,  Profes.-or 
of  Civil  Enginf'ring,  Cniversitv  of  Mis.oouri.  New  York:  John 
Wiley  &  Son.^,  Inc..  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6  X   9  In. ;   pp.   404;   lUuatraled.     $3.50. 

A.<<  a  college  text  for  students  ju.st  being  introduced 
to  structural  engineering  this  book  will  probably  serve. 
It  treats  of  all  of  the  materials  and  constructions  that 
possibly  could  be  classed  under  the  head  of  masonry 
and  discusses  them  in  a  quite  correct  manner.  It  is 
not,  however,  specially  valuable  beyond  the  classroom, 
because,  after  the  fashion  of  all  books  on  masonry,  it 
groups  together  a  great  number  of  things  which  have 
no  particular  relation  to  one  another  and  has  therefore 
to  treat  each  one,  on  account  of  the  lack  of  space,  in  a 
manner  much  less  complete  than  the  particular  subject 
is  treated  in  books  devoted  especially  to  it.  Subjects 
covered,  for  instance,  are  materials,  in  which  the  treat- 
ment is  adequate  and  concrete  and  reinforced-concreto 
for  which  obviousl.v  a  better  reference  can  be  found  in 
the  numerous  special  treatises  on  those  subjects;  retain- 
ing walls,  masonrj'  dams,  slab  and  girtler  bridges,  ma- 
»onr>'  arches,  culverts   and  conduits,  and   foundations 


are  the  remaining  headings,  and  the  wide  extent  of 
those  subjects  indicates  how  broad  the  field  of  such  a 
book  really  must  be. 

Work  of  the  War  Industries  Board 

AMERIC.VN  INDUSTRY  IN  THE  WAR:  IJeport  of  the  War 
Industries  Board — By  Bernard  M.  Baruch.  Chairman.  Wash- 
ington. D.  C. :     The  Board.     Paper;   6x9   in.;  pp.   421. 

Mr.  Baruch's  report  on  the  activities  of  the  War 
Industries  Board  is  an  essential  part  of  a  sane  pre- 
paredness program.  In  case  of  a  future  emergency  we 
shaH  want  to  have,  in  brief  form,  just  the  information 
here  given.  The  volume  presents  not  merely  the  his- 
torical development  of  the  War  Industries  Board,  but 
also  describes  in  sufficient  detail  the  activities  of  its 
various  divisions,  so  that  an  excellent  idea  of  what  it 
did  can  be  obtained.  Each  particular  type  of  work,  such 
as  the  study  of  resources,  priorities,  conservation,  price 
fixing,  etc.,  is  first  treated  in  general;  then  follow  brief 
outlines  of  the  accomplishments  of  the  various  com- 
modity sections,  which  controlled  individual  products 
and  industries.  Appendices  give  the  chief  circulars, 
orders,  priority  lists,  etc.,  that  put  into  effect  the  de- 
cisions of  the  board. 

Of  chief  interest  is  a  summary  chapter  in  which  Mr. 
Baruch  tries  to  crystallize  the  conclusions  to  be  drawn 
from  the  work  of  the  board. 

One  of  the  most  interesting  chapters  is  that  on  con- 
servation, telling  how  the  waste  in  industry  was  cut 
down  during  the  war. 


Factors  in  Business  Success 

.V.MERICAN  BUSINESS  METHODS:  For  Increasing  Production 
and  Reducing  Costs  in  Factory,  Store  and  OfHce — Bv  Flovd  W. 
Parsons,  E..M.  :  Mem.A.I.-M.E..  M.M.S.A.,  Academy  of  Political 
Science  :  Founder  and  Former  Editor  of  Coal  Age.  and  Author 
of  Everybody's  Bus'ness  in  the  Saturdau  Evening  Post.  New 
York  and  London :  G.  P.  Putnam's  Sons."  Cloth  :  6x9  In. ;  pp. 
X-3.     $2.50. 

Made  up  largely  of  articles  published  in  the  depart- 
ment entitled  "Everybody's  Business,"  in  the  Satiirdaij 
Evening  Po.'st,  this  book  is  chiefly  inspirational  in  char- 
acter. Covering  a  very  wide  range  of  subjects,  includ- 
ing labor  management,  light  and  ventilation,  labor-sav- 
ing machinery,  advertising  and  selling,  and  foreign 
trade,  it  cannot  go  into  intimate  details.  It  will  stim- 
ulate the  thinking  of  those  who  have  heretofore  given 
little  attention  to  some  of  the  most  fundamental  factors 
in  the  successful  running  of  industries  and  business. 
The  book  bristles  with  practical  suggestions  regarding 
improvements  that  make  for  greater  efficiency  in  the 
many  fields  on  which  it  touches. 


Publications  Received 


ACCEPTANCES  TR.SPE  .\ND  B.\NKERS'  Pv  Fr.-irtV  .Malhew- 
.•.on,  Coun.iilor  on  Hu.-lness,  Flnnn(c  .Munag.rm  nl  :  Vlce-I"resl- 
dint.  The  BuslnesH  IJourse,  New  York  ;  with  an  Introduction 
liy  William  Wnlkrr  Orr.  ARsintant  .Scrretnry,  .VatlnnnI  An.aocla- 
(ion  of  Credit  Mm;  I-'ormer  Secretary,  American  Trade  Accepl- 
,ince  Count>il,  etc.  New  York  and  London:  O.  Appleton  &  Co. 
ciuth;    'i  X  8   In.;   pp.  372;  llliiRtrat<-d.      t3.r>H. 

C.VLIFORNTA  BOARD  OF  STATE  HARBOR  COMMISSIONER.'': 
Keport.  1918-20.  San  Franclurn,  CbI.  :  The  Board.  Paper; 
6x9  In. ;  pp.  136  ;  llhifitratc<1. 

THR  CARNEGIE  FOUNDATION  FOR  THE  ADVANCEME.NT 
OF  TEACHI.NG:  R.'port  of  the  Prenldent  and  of  the  Treasurer. 
New    York:  The  Foundation.      Paper;   T  X  10   In.;   pp.   171. 

THE  CLKVELAND  THOROUGHFARE  PLAN.  Cleveland.  OhI.i : 
<'lty  Plan  Commln.o'on.  Paper  .  ,S  x  11  In  ;  pp.  ir,  ;  llluntraled 
An  article  on   thin   plan   appeared    In    Knpiiierrftij;   ,Vricj»-lferorrt 

March  3.  1921.  p.    382. 

CORN  -  PELT  FARMERS'  EXPERIENCE  WITH  MOTOR 
TRUCKS:    A   Study    of   831    Reporl»   from    FarmerK    Who   Own 
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Motor  Trucks — By  H.  R.  ToUey,  Agricultural  Engineer,  and 
L  M  Church.  Assistant  in  Farm  Accounting.  Washington. 
U.  C. :  U.  S.  Dept.  of  Agriculture.  Paper;  6x9  in.;  pp.  34: 
illustrated.      10c.  from  Superintendent  of  Documents. 

THE  DYNAMICS  OF  THE  AIRPLANE] — By  Kenneth  P.  Williams. 
Ph.D.,  Associate  Professor  of  Mathematics,  Indiana  University. 
New  Torli  :  John  Wiley  &  Sons,  Inc.  Ljjndon  :  Chapman  &  Hall. 
Ltd.     Cloth;   6x9  in.;   pp.   138;  illustrated.     $2.50  postpaid. 

ELECTRIC-ARC  WELDING  OF  STEEL — I :  Properties  of  the 
Arc-Fused  Metal — Bv  Henry  S.  Rawdon,  PhysicLst ;  Edward  C. 
Groesbeck,  Physical  Chemist;  Louis  Jordan.  Associate  Chemist. 
Bureau  of  Standards.  Washington,  D.  C. :  The  Bureau.  Paper; 
7  X  10  in.  ;  pp.  63  ;  illustrated.  15c.  from  Superintendent  of 
Documents. 

ENGINEERING  COUNCIL:  A  Brief  History — By  J.  Parke  Chan- 
nine,  Philip  N.  Moore,  Alfred  D.  Flinn,  Members,  Am.  Soc. 
C.  E.,  A.S.M.E..  A.I.E.E.,  etc.  New  York :  The  Council,  29  W. 
39th  St.     Paper;   6x9  in.;  pp.  27. 

THE  ENGINEERING  FOUNDATION  OF  UNITED  ENGINEER- 
ING SOCIETY;  Report  for  Year  Ended  Feb.  10,  1921.  New- 
York  :  The  Foundation,  Engineering  Societies  Building.  Paper  ; 
7  X  10  in.  ;  pp.  32. 

FACTORS  GOVERNING  THE  SELECTION  AND  PROTECTION 
OF  SOURCES  OF  WATER  SUPPLY— By  J.  K.  Hoskins,  Asso- 
ciate Sanitary  Engineer,  U.  S.  Public  Health  Service.  Wash- 
ington, D.  C.  :  The  Service.  Paper  ;  6x9  in.  ;  pp.  20.  5c.  from 
.Superintendent  of  Documents. 

FIFTEEN  YEARS  FILTRATION  PRACTICE  IN  INDIANAP- 
OLIS— By  H.  E.  Jordan.  (From  Proceedings  of  the  Thirteentli 
\nnual  Convention  of  the  Indiana  Sanitary  and  Water  Supply 
Association.)  Indianapolis,  Ind. :  Indianapolis  Water  Co.  Papei' ; 
6x9  in.  ;  pp.   68. 

\  unique  and  valuable  summary  of  the  various  details  of  water- 
filter  operation  at  Indianapolis.  An  abstract  of  the  paper  ap- 
peared in  Engineering  News-Record,  Feb.  3,  1921,  p.  218. 

FINANCIAL  ST.'^TISTICS  OF  CITIES  HAVING  A  POPULA- 
TION OF  OVER  30,000:  Report,  1919.  Washington.  D.  C. : 
Bureau  of  Census.      Paper  ;   9  x  12  in.  ;   pp.   355  ;   illustrated. 

THE  FUNDAMENTAL  PRINCIPLES  OF  WATER  POWER  EN- 
GINEERING;  Describing  Types.  Applications  and  Operation  of 
Water  Turbines   and   Developing  the   Fundamental   Formulae  of 
Water  Power  Engineering — By  Frank  F.  Fergusson,  C.E.,  Assoc. 
M  Inst.C.E.,    Assoc.Mem.Am.Soc.C.E.      New    York    and    London : 
Isaac  Pitman  &  Sons.     Cloth ;  4x6  in. ;  pp.  116  ;  illustrated.    $1. 
An   admirable  little  treatise  from  the   English  viewpoint.     In   a 
few  pages  the  author  ranges  over  the  design  of  the  power  plant. 
The   book    has   little  to  do  with  the    hydraulics   of   a   development 
prior  to  the  tin.e  the  water  enters  the  turbines.     That  the  author 
does   not  think  very  well  of  or  know  very  much  about  Ami-rirap 
practice  may   be   inferred   from  the   fact  that   in   the  short   list   of 
"PeiiodicalsMaking  a  Special  Feature  of  Papers  on  Water  Power. 
Etc.,"  there  is  no  reference  whatsoever  to  any  American  periodical 
or  engineering  society. 

HYDRO-ELECTRIC  DEVELOPMENT  IN  ONTARIO :  A  History 
of  Water-Power  Administration  Under  the  Hydro-Electric  Power 
Commission  of  Ontario — By  E.  B.  Biggar.  Autlior  of  "Canadian 
Railway  Problem,"  former  Editor  of  Canadian  Enginrrr.  etc. 
Toronto,  Can. :  The  Biggar  Press,  Ltd.  Cloth  ;  5x8  in.  ;  pp.  202  : 
illustrated. 

An  inspired  eulogy  of  the  Hydro-Electric  Power  Commission 
of  Ontario.  The  controversy  in  Canada  regarding  the  merits  or 
defects  of  "Hydro"  is  violent.  No  one  apparently  is  unprejudiced 
or  non-partisan  in  the  discussion.  Such  a  book  as  this  one  serves 
little  purpose,  therefore,  in  settling  the  question  whether  "Hydro" 
is  or  is  not  an  economic  success. 

MASSACHUSETTS  STATE  DEPARTMENT  OF  HEALTH : 
Report.  Boston,  Mass. ;  The  Department.  Cloth ;  6x9  In.  ; 
pp.  220. 
MINERAL  PRODUCTION  OF  CANADA :  Preliminary  Report. 
19  20 — Prepared  by  John  McLeish,  B.A.,  Chief  of  the  Division 
of  Mineral  Resources  and  Statistics.  Ottawa,  Can. :  Dept.  of 
Mines.     Paper  ;  7  x  10  in.  ;  pp.   24. 

MISSISSIPPI  RIVER  COMMISSION:  (Extracts  from  the  Annual 
Report  of  the  Chief  of  Engineers  to  the  Secretary  of  War. ) 
Washington,  D.  C.  :  War  Dept.  Paper;  6x9  in.;  pp.  1307: 
illustrated. 

MODERN  ROAD  BUILDING  AND  MAINTENANCE:  Principles 
and  Practice ;  Prepared  for  the  Use  of  Engineers,  Contractors. 
Road  Officials,  Students  and  All  Who  Are  Interested  in  the 
Rational  and  Economic  Solution  of  the  Many  Problems  Con- 
nected with  Our  Public  Roads  and  the  Traffic  They  Are  Re- 
quired to  Carry — By  Andrew  P.  Anderson.  Highway  Engineer. 
Bureau  of  Public  Roads,  U.  S.  Dept.  of  Agriculture.  Chicago 
and  New  York:  Hercules  Powder  Co.  Paper;  6  x  9  in.  ;  pp.  146  : 
illustrated. 
About    120    pages    on    road    planning,    materials,    construct'on. 

maintenance  and  25  pages  on  the  use  of  explosives  in  road   work. 

MOTOR  TR.\CTION  AND  ROAD  RAILWAYS :  Including  the 
.Stronai  Ii-THittf.ii-Svstem  —  Bv  Sir  F.  D.  Couchman,  K.B.E.. 
M.Inst.c  i:  .  iii.l  Major-General  Sir  H.  F.  E.  Freeland,  K.C.I. E., 
C.B.,  .M.\  II,  l)..--^*)..  R.E.  ;  with  an  Introductory  Note  by  F..G. 
Royal-I  iriwsnn.  .M. Inst.C.E.,  Chief  Engineer  with  the  Railway 
Board.  Simla.  India:  Railway  Board.  Paper;  8x13  in.;  pp. 
41;  illustrated.      1   Rupee. 

THE  MYSORE  ENGINEERS'  ASSOCIATION,  BANGALORE: 
Proceedings,  1920.  Bangalore,  India:  The  Association.  Paper; 
5x8  in.  ;  pp.  193  ;  illustrated. 

NEW  H.\MPSHIRE  ST.\TE  HIGHWAY  DEPARTMENT:  Reoort 
Relative  to  Highway  Improvement.  Concord.  N.  H.  :  The  De- 
partment.     Cloth:   6x9   in.;  pp.    243;   illustrated. 


ing  N.  Y.  Court  Decisions  on  Labor  Law  and  Industrial  Dis- 
putes, January,  1915-21.  Albany,  N.  Y.  ;  Bureau  of  Statistics 
and    Information.      Paper ;    6x9    in.  ;   pp.    200. 

NEW  YORK  STATE  INCOME  TAX  PROCEDURE.  1921  :  Includ- 
ing Corporation  Franchise  Tax — By  Robert  H.  Montgomery, 
C.P.A.  of  Lybrand,  Ross  Brothers  and  Montgomery  ;  Attorney- 
at-Law  ;  Former  President.  American  Association  of  Public 
Accountants ;  Professor  of  Accounting,  Columbia  University. 
New  York  ;  The  Ronald  Press  Co.     Cloth  ;  6  x  9  in.  ;  pp.  682.     $5. 

PENNSYLVANIA  MINING  STATUTES  ANT>>'OTATED— By  J.  W. 
Thompson.  Washington,  D.  C. :  Bureau  of  Mines.  Paper ; 
6x9   in.  ;   pp.    1221  ;    $1   from    Superintendent    of    Documents. 

THE    PEOPLE'S    BUSINESS    IN    THE    FIFTH    CITY:       Facts 
About    the    Affairs    and    Activities    of    the    City    of    Cleveland — 
W.   S.   FitzGerald,  Mayor  ;   a   Plain   Statement  of  the  Manner  in 
Which   the   People's   Business   Was    Managed   and   Their    Money 
.Spent   During   1920 — Compiled   and   Edited   by    M.    F.    Bourjaily, 
Commissioner.    Bureau    of    Information    and    Research.      Cleve- 
land, Ohio:  The  Bureau.     Paper;  8x11  in.;  pp.  48;  illustrated. 
In.stead  of  printing  500   copies  of  a  2.000-page  volume  of  little 
interest    or    value    to    anyone,    as    formerly,    100.000    copies    of    a 
48-page  readable   pamphlet  outlining  various  city  activities  were 
printed   and   distributed   from    house   to    house.      The   new    plan   is 
commendable  but  can  hardly  be  accepted  as  a  substitute  for  de- 
partment reports,  which,  properly  written,  are  well  worth  while. 

THE  POWER  SITUATION  DURING  THE  WAR  —  By  Col. 
(~'harles  Kellei-,  Corps  of  Engineers  ;  with  Appendixes  Contain- 
ing Reports  on  Conditions  in  the  Several  Power  Districts. 
Washington,  D.  C.  :  War  Dept.  Paper  ;  6x9  in.  ;  pp.  300  ;  illus- 
trated. 

PROGRESS    REPORT   OF   THE    NATIONAL    SCREW   THRE.\D 
COMMISSION.       Washington,     D.     C.  :     Bureau     of     Standards. 
Paper:  7x10  in.:  pp.  109;  illustrated.     Free  on  Application. 
Contains  standards  for  screw  threads,  established  by  the  Com- 
mission according  to  law. 

THE  PRICE  OF  LUMBER :  A  Study  of  the  Fundamental  Condi- 
tions in  the  Lumber  Industry — By  Robert  B.  Goodman.  Secre- 
tary of  the  Goodman  Lumber  Co.  and  Chairman  of  the  Com- 
mittee on  Economics  of  the  National  Lumber  Manufacturers' 
Association  ;  An  Address  Delivered  at  Yale  University,  January, 
1921.  under  the  Auspices  of  the  School  of  Forestry  on  the 
20th  Engineers'  Memorial  Foundation.  Chicago,  111. :  The  Na- 
tional Lumber  Manufactui-ers'  Association.  Paper :  5x8  in. : 
pp.  29  ;  illustrated. 

Tlie  lecture  is  supplemented  by  a  Bibliography  of  2  pages  and 
statistics  and  diagrams  .showing  the  yearly  Index  numbers  of  1 1  i 
wliufesale  prices  for  all  commodities  and  (2)  of  lumber  building 
material  for  the  years  1850,  1855  and  then  yearly  to  1920,  to- 
gether with  the  percentages  of   (  2 )    to    ( 1) . 

RED-LEAD  AND  HOW  TO  USE  IT  IN  PAINT— By  Alvah  Hor- 
ton  Sabin,  M.S.,  D.Sc,  Autlior  of  "Technology  of  Paint  and 
Varnish,"  "White-Lead,"  etc.  ;  Member  of  the  American  Chem- 
ical Society,  the  Society  of  Chemical  Industry,  etc.  Third 
Edition,  Rewritten  and  Enlarged.  New  York :  John  Wiley  & 
Sons,  Inc.  London ;  Chapman  &  Hall,  Ltd.  Cloth  :  5x7  in.  ; 
pp.   139  ;   illustrated.     $2  postpaid. 

REGULATION  OF  EXPLOSIVES  IN  THE  UNITED  ST.\TES : 
With  Especial  Reference  to  the  Administration  of  the  Explo- 
sives Act  of  Octobei',  1917,  by  the  Bureau  of  Mines — By  Charles 
E.  Munroe.  Washington.  D.  C. :  Bureau  of  Mines.  Paper : 
6x9   in.  ;   pp.    45.      10c.   from  Superintendent  of   Documents. 

SHADES  AND  SHADOWS — By  David  C.  Lange,  M.S.,  Instructor 
in  Architecture  in  the  Washington  State  College.  New  York : 
John  Wiley  &  Sons.  Inc.  London  :  Chapman  &  Hall.  Ltd.  Cloth  : 
6  X  9  in. ;  pp.  135;  illustrated.  .$2.50  postpaid;  15/  net. 
A  text  for  architectural  students.  The  book  first  takes  up  the 
elements  of  descriptive  geometry.  It  then  goes  on  with  the  sub- 
ject from   tlie  archit*?ctui'al  viewpoint. 

STANDARD  METHODS  FOR  THE  EXAMINATION  OF  WATER 
AND  SEWAGE  :  Fourth  Edition   Revised  by  Committees  of  the 
American    Public    Health    Association.    American    Chemical    So- 
ciety,  and    Referees    of   the   Association    of   Official   Agricultural 
Chemists.     Boston,  Mass. :  American  Public  Health  Association. 
Paper  ;  7  x  10  in.  ;  pp.  115  ;  illustrated.     Paper.  60c.  ;  Cloth.  $1.25. 
Embodies    changes     (in    bacterial    mefhods.  only )     recommended 
by   the  Committee  in   its  1919   report   and  adopted  by  the   Labora- 
tory section.      Some  of  the  more  important  changes  are ;  Author- 
ization of  new  brands  of  peptone  ;  phenol  red  method  of  hydrogen- 
ion  concentration  ;   and  preforation   of  endo  medium. 

STATE  WATER  COMMISSION  OF  CALIFORNIA  :  Report,  1919- 
20.      San    Francisco.    Cal. :    The    Commission.      Paper  ;    6x9    in.  ; 
-  pp.  176  ;  illustrated. 

ST.\TISTICS  OF  COMMON  CARRIERS :  Preliminary  Abstract, 
1919.  Washington,  D.  C.  :  Bureau  of  Statistics.  Paper;  9x12 
in.  ;  pp.  172. 

STRUCTURAL  DEFECTS  INFLUENCING  THE  SPRE.A.D  OF 
FIRE:  Suggestions  for  Their  Elimination  and  Protection — Pre- 
pared by  the  Committee  on  Manufacturing  Risks  and  Special 
Hazards.  Boston.  Mass. :  National  Fire  Protection  As.sociatjon. 
Paper:   6x9  in.;  pp.   18;  illustrated.      10c. 

TRAIN  RESISTANCES :  For  Various  Gauges.  Rail  Sections, 
Track  Conditions  and  Types  of  Rolling  Stock — Bv  F.  G.  Ro.val- 
Dawson.  M.Inst.C.E..  Cliief  Engineer  with  the  Railwav  Board. 
Simla,  India:  The  Board.  Paper;  8x13  in.:  pp.   31.     4  .\s. 

THE  USE  OF  CONCRETE  PIPE  IN  IRRIGATION— By  F.  W. 
Stanley,  Senior  Iriigation  Engineer,  with  Introductory  Para- 
graphs by  Samuel  Portier,  Chief  of  Ii'rigation  Division,  U.  S. 
llepartment  of  Agriculture.  Washington,  D.  C. :  The  Dept. 
Paper :  6x9  in.  ;  pp.  54  ;  illustrated.  20c.  from  Superintendent 
of  Documents. 

Includes  v.nrious  accessories,  such  as  settling  basins  and  screens, 
air  vents,  relief  stands,  measuring  devices  and  distributing  hyd- 
rants. Gives  cost  figures.  Contains  tables  of  pipe  capacities  and 
weir  discharges. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor, 


When  Would  the  New  Am.  Soc.  C.  E.  Constitution 
Begin  to  Function? 

Sir — Several  questions  have  been  raised  regarding  the 
working  of  the  machinery  of  the  proposed  new  constitu- 
tion of  the  American  Society  of  Civil  Engineers  providing 
it  is  adopted  in  its  present  or  amended  form,  and  the 
answers  to  some  of  these  questions  are  contained  in  the 
accompanying  copy  of  letter  from  Parker  and  Aaron, 
Attorneys  for  the  Society  and  also  for  the  Committee  on 
Referred  Amendments:  P.  H.  Norcross, 

Atlanta,  Ga.,  Committee  on  Referred  Amendments. 

April   11. 

Dear  Mr.  Norcross :  We  beg  to  acknowledge  receipt  of  your 
letter  asking  our  opinion  as  to  the  effective  date  of  tiie  new  re- 
vised constitution  in  event  that  it  shall  be  approved  by  the  vote 
of  the  members.  The  time  at  which  the  new  constitution  can 
take  effect  is  limited  and  prescribed  by  the  terms  of  the  present 
constitution,  which  prescribes  that  amendments  shall  be  voted 
upon  by  letter  ballot  in  the  form  as  amended  by  the  business  meet- 
ing during  the  annual  convention,  or  if  not  so  amended  they  shall 
be  voted  upon  by  letter  ballot  as  submitted,  the  vote  to  be  counted 
at  the  first  regular  meeting  in  October.  The  present  constitution 
further  provides  that  amendments  so  adopted  shall  take  effect 
thirty  days  after  their  adoption. 

The  revised  constitution  tlierefore.  if  approved,  will  neces- 
sarily take  effect  and  be  in  force  thirty  after  the  first  regular 
meeting  in  October  next  and  will  be  in  foce  from  that  time  until 
thereafter    amended. 

About  this  there  can  be  no  doubt.  The  real  question  would 
seem  to  arise  as  to  wliat  effect  the  adoption  of  this  new  consti- 
tution will  have  upon  the  proceedings  at  the  annual  meeting 
held  on  the  third  Wednesday  in  January.  The  nominations  for 
officers  to  be  elected  at  that  meeting  will  not  be  made  uncJer 
the  provisions  of  the  new  constitution.  On  the  other  hand,  the 
nominating  committee  provided  for  under  the  present  constitu- 
tion will  have  completed  its  duties  and  submitted  its  candidat>>s 
prior  to  the  taking  effect  of  tlie  revised  con.stitution.  There  will 
be  in  December,  1921,  no  legal  provision  reciuiring  the  submis-- 
sion  of  the  names  thus  selected  by  the  nominating  committee 
to  the  corporate  members  prior  to  the  annual  meeting,  but 
nominations  by  declaration  in  accordance  with  the  provisions  of 
the  revised  constitution  will  be  in  order.  U  may  be  assumed 
that  the  Board  of  Direction  will  authorize  or  require  the  Secre- 
tary to  send  out  the  nominations  as  made  by  the  nominating 
committee  to  the  corporate  members  in  the  manner  prescribed 
by  the  present  constitution,  but  there  will  be  no  compulsion  on 
the  Board  to  do  so.  If  it  be  deemed  necessary  to  insert  a 
transitory  article  In  the  revised  draft  providing  that  in  Decem- 
ber, laai,  the  Secretary  shall  send  out  the  names  prepared  by 
the  nominating  committee  in  the  manner  provided  in  the  present 
constitution,  such  a  transitory  clause  may  be  added  to  the 
proposed  draft.  We  think,  however,  that  the  constitution  could 
properly  be  met  by  the  action  of  the  Board  of  Direction  requl- 
ing  this  matter  of  submission  of  these  names  as  a  matter  of 
information  to  the  electorate.  In  all  other  respects  the  revised 
consitution  will  inevitably  take  effect  as  of  thiry  days  from 
date   of  adoption. 

Of  cour.te  the  adoption  of  the  revised  constitution  will  not 
affect  thf  tenure  of  office  of  any  of  the  preSLiit  Hoard  of  Direc- 
tion, including  among  them  the  pre.-ent  five  past  presidents,  who 
will  continue  to  8er\e  until  they  cease  to  be  the  five  latest  past 
president  or  resign  their  office  as  directors.  This  circumstance 
I*  due  to  that  provision  of  the  New  York  statute  that  prevents 
an  amendment   legislating  directors   out  of   their  otflce. 

(.Signed)    I'ARKEK  &  AARON, 


Disparities  in  Highway  Bids 

Sir — I  notice,  among  your  editorials  of  the  March  31 
issue,  an  article  entitled  "Disparities  in  Highway  Bids." 
As  I  read  it,  the  author  seriously  questions  the  prices 
being  paid  for  Pennsylvania  highways  as  compared  to  other 
states,  and  wishes  facts  on   the  subject. 

As  an  engineer  of  long  practice  and  experience  in  high- 
way construction,  I  could  give  you  a  careful  analysis  of 
the  why.<!  and  wherefores  of  this  "seeming  disparity,"  but 
prefer  to  give  you  the  comparison  as  set  forth  by  one  of 
the  most  reputable  highway  contractors  of  New  York,  who 
has  contracted  not  only  in  New  York  and  Pennsylvania, 
but  elsewhere.     His  statement  is  as  follows: 

As  romparerl  to  New  Tork.  Ih»'  uteel  rflnforcemfnt  required  In 
Penn»ylv<'/ila  In  more  than  double  In  weight  (-makinE  a  dlfTerence 
In  cost  of  nearly  $2,000  per  mile  of  concrete  roadway  18  ft  wide). 
The  excavation    In  unclBiif<in<-d,   making   the   Item   a   pure   ^mbl9. 


Pennsylvania  in  general  is  very  mountainous,  with  steep  grades 
and  long  hauls.  Contractors  are  not  paid  for  sod  removal  i>y  direct 
item,  and  this  also  introduces  another  risk.  Last,  but  not  least, 
the  very  rigid  and  strict  inspection  in  Pennsylvania  places  the 
work  upon  an  entirely  different  basis,  and  the  price  per  mile, 
therefore,  cannot  be  compared  with  other  states  with  so  widely 
different  conditions. 

On  a  fair  basis  of  comparison,  more  money  can  be  made  with 
quoted  prices  in  other  states  than  with  present  prices  in  Pennsyl-' 
vania.  If  those  who  are  making  statements  about  the  prices 
being  paid  for  Pennsylvania  work,  without  any  knowledge  of  the 
true  condition.s.  can  perform  in  the  field  the  wonders  they  set 
forth  on  paper,  they  can  pick  their  job  and  set  their  own  salary 
as  a  "'Highway  Construction  Doctor." 

Another  contractor  of  national  reputation,  who  has  built 
highways  in  many  of  the  Eastern  States,  calls  attention 
to  the  followng: 

Acceptable  sources  of  stone  and  sand  supply,  particularly  for 
reinforced  concrete  pavement,  are  not  so  numerous  in  Pennsyl- 
vania as  in  the  state  of  New  York,  thereby  making  the  average 
freight  rate  on  concrete  aggregates  higher  ;  also  the  average  price 
for  crushed  stone,  as  charged  by  the  producing  quarries  in  Penn- 
sylvania, is  higher  than  that  in  Xew  York,  .\nother  point  on 
which  it  is  difflcult  to  fix  an  exact  money  difference,  is  that  of 
interpretation  of  the  requirements  on  materials.  This  frequently 
changes  the  entire  aspect  of  a  contract.  In  Pennsylvania  the 
interpretation  is  considerably  mora  rigid  than  that  of  New  Tork 
or  Ohio. 

In  closing  this  note  I  would  simply  add  that  frequently, 
in  Pennsylvania  highway  contracts,  the  grading  costs  are 
between  20  and  30  per  cent  of  the  entire  contract,  whereas 
in  other  states  it  is  as  low  as  5  per  cent.  In  addition  to 
this,  many  of  the  points  so  well  put  by  William  B.  King, 
of  the  Bar  of  Court  of  Claims,  Washington,  D.  C,  in 
his  article  in  Engineering  Neus-Record,  Feb.  3,  1921,  p. 
227,  entitled  "Minimizing  the  Risk,"  find  application  in 
Pennsylvania,  and  until  these  risks  are  eliminated,  the  con- 
servative, responsible  contractor  must  bid  accordingly. 

At  this  point,  however,  it  is  only  fair  and  just  to  the 
Pennsylvania  State  Highway  Department,  to  say  that  Penn- 
sylvania is  getting  the  highest  class  and  most  durable  type 
of  road  construction  of  any  state  in  the  Union,  and  when  all 
other  factors  have  been  given  due  consideration,  this  one 
stands  out  pre-eminently.  Low  first  costs  satisfy  for  the 
moment,  but  they  are  soon  forgotten,  while  fair,  ultimate 
economic  costs  are  facts  which  live  with  the  roads. 

Harrisburg,  Pa,,  April  11  Chas,  F,  Puff,  Jr,, 

Secretary   and   General   Manager 
Associated  Pennsylvania  Highway  Contractors. 


Comer  Breakage  of  Concrete  Road  Slabs 

Sir — In  Engineering  News-Record,  Feb,  3,  1921,  p.  210, 
Clifford  Older  calls  attention  to  the  breaking  down  of  the 
corners  of  concrete  slabs.  In  Mr.  Older's  opinion  it  is 
necessary  to  reinforce  slabs  at  the  corners,  or  else  make 
them  sufficiently  thick  to  withstand  the  loads  imposed. 

The  information  regarding  the  saturation  of  subgrade 
is  most  interesting  and  coincides  with  the  experience  of 
the  writer.  Throughout  California,  on  practically  every 
highway  built  in  the  State,  on  ground  which  is  effected 
by  moisture,  there  has  been  a  great  deal  of  breaking  of 
corner  slabs.  Such  reinforcement  as  has  been  tried,  has 
not  materially  corrected  this  evil  and  I  believe  it  can- 
not be  corrected  by  reinforcement,  unless  a  very  thorough 
job  is  done. 

A  point  which  seems  to  have  been  overlooked  by  prac- 
tically all  designers  of  concrete  slabs  is  the  fact  shown 
by  Mr.  Older,  though  not  brought  out  in  sufficient  detail, 
that  the  cause  of  the  breaking  of  the  corners  is  that 
the  supported  area  under  a  corner  is  a  triangular  seg- 
ment of  concrete  having  an  area  equal  to  one-half  that 
of  any  other  bearing  section  of   pavement. 

A  number  of  years  ago  the  writer  devised  a  joint  sup- 
port for  concrete  pavements.  A  strip  of  base  4  in.  thick 
and  18  in.  wide  was  first  constructed,  with  its  surface  even 
with  the  surface  of  the  subgrade,  and  the  concrete  pave- 
ment was  then  constructed  with  a  joint  over  the  center 
of  this  supporting  strip.  The  result  was  that  whereas 
earlier  pavements  had  broken  or  cracked  at  the  joints,  this 
breakage  did  not  occur  on  subsequent  concrete  pavements. 
There  arc  numerous  streets  and  alleys  in  I,os  Angeles 
built  in  this  way  and  they  arc  all  giving  first-class  service, 
with  no  signs  of  failure  at  the  joints,  I  believe  It  would 
be  entirely   feasible  to   construct   two   parallel    supporting 
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strips  along  the  edges  of  the  highway,  so  that  the  outer 
edge  of  the  pavement  proper  should  have  an  adequate 
foundation  to  support  the  load  imposed  upon  it.  Inasmuch 
as  points  of  cracking  in  concrete  pavements  cannot  be 
readily  predicted,  it  seems  inadvisable  to  place  supports 
across  a  highway,  but  it  may  be  that  this  also  would  be 
advisable  under  certain  conditions.  The  fact  that  even 
the  heaviest  highways  crack  at  the  corners,  indicates  that 
something  besides  reinforcement  is  necessary  and  I  believe 
the  solution  lies  in  the  well-worn  principle  of  requiring 
equal  areas  to  be  provided  for  equal  pressures,  a  condi- 
tion which   does  not  usually  exist  in   highway  design. 

San  Francisco,  Cal.,  Feb.  28.  C.  S.  Pope. 

[A  copy  of  the  preceding  letter  was  sent  to  Mr.  Older. 
His  reply  follows — Editor.] 

Sir — Mr.  Pope's  observations  of  the  breaking  down  of 
corners  of  pavement  slabs  and  his  suggested  remedy  are 
of   much    interest. 

Engineering  News-Record,  March  24,  1921,  p.  504,  con- 
tains a  brief  description  of  the  plan  proposed  by  the 
Illinois  Department  of  Public  Works  and  Buildings  to 
strengthen  the  corners  of  pavement  slabs.  Briefly,  the 
^-in.  bar,  called  for  along  the  edge  of  the  pavement, 
should  be  means  of  its  shear  value  cause  an  equal  deflec- 
tion and  thereby  equal  stresses  in  the  corners  formed  by 
transverse  cracks  or  joints.  The  bar  is  proportioned  to 
transfer  one-half  of  a  four-ton  load  (the  maximum  wheel 
load  permitted  under  the  Illinois  law)  across  the  crack  or 
joint,  thus  reducing  the  transverse  bending  stress  in  each 
corner  to  one-half  of  the  amount  that  would  otherwise 
occur. 

At  the  cracks  this  bar  will  be  subjected  to  shearing, 
bending  and  direct  tensile  stresses  and  the  concrete  to 
bearing  and  tensile  stresses. 

In  the  bar,  the  total  shearing  stress  may  safely  be 
assumed  as  equal  to  one-half  the  maximum  wheel  load. 
At  the  crack  each  wheel  load  causing  a  deflection  of  the 
corners  will  undoubtedly  bend  the  bar  through  a  slight 
angle.  A  four-ton  wheel  load  on  a  7-in.  slab,  deflects 
the  corners  from  two  to  three  hundredths  of  an  inch.  The 
bar  therefore  must  bend,  with  the  passage  of  each  wheel 
load,  through  an  angle  equal  to  that  formed  by  lines 
tangent  to  the  deflection  curves  of  the  slabs  at  the  crack. 
The  ultimate  eff^ect  of  this  bending  remains  to  be  deter- 
mined. 

At  the  cracks  the  bar  will  be  subjected  to  a  more  or 
less  concentrated  direct  tensile  stress  due  to  the  contrac- 
tion of  the  slabs.  The  bars  are  to  be  coated  with  paint 
and  asphalt  to  reduce  the  bond  and  thus  facilitate  slip- 
ping adjacent  to  the  crack.  It  is  hoped  that  the  slip 
will  extend  for  a  sufficient  length  of  the  bar  to  prevent 
rupture  due  to  direct  tension. 

The  concrete  adjacent  to  the  crack  and  under  and  over 
the  bar  on  opposite  sides  will  be  called  upon  to  sustain 
a  total  bearing  stress  equal  to  one-half  of  the  wheel  load. 
This  stress  will  be  greatest  immediately  adjacent  to  the 
crack.  A  slight  failure  of  the  concrete  adjacent  to  the 
crack  in  bearing  would  cause  a  readjustment  of  the  bearing 
stresses,  the  tendency  being  to  reduce  the  maximum.  The 
ultimate  result  remains  to  be  determined.  Tensile  stresses 
will  occur  in  the  concrete  immediately  above  and  below 
the  bar  on  opposite  sides  of  the  crack.  A  consideration 
of  the  probable  area  of  concrete  effective  to  resist  this 
tension  would  indicate  there  should  be  no  serious  danger 
of  the  bar  "stripping  out"  adjacent  to  the  crack. 

It  would  of  course  be  possible  to  reduce  the  bearing 
and  tensile  stresses  in  the  concrete  due  to  the  presence 
of  the  bar  at   the  joint  by  using  additional  bars. 

The  possibility  of  rupture  due  to  the  concentration  of 
contraction  at  certain  joints  might  be  reduced  by  using 
frequent   transverse   dividing    planes    in   the    slab. 

It  is  obvious  that  the  adoption  of  some  means  whereby 
both  corners  may  be  made  to  act  together  in  supporting 
the  traffic  loads  is  much  to  be  desired. 

It  is  appreciated  that  the  method  proposed  may  not  be 
the  ultimate  solution.  Clifford  Older, 

Springfield,  111.,  April  5.  Chief  HighwayEngineer. 


Useful  Dodges  in  Surveying 

Sir — Under  the  caption  "Useful  Dodges  in  Surveying"  in 
your  issue  of  April  14,  p.  653,  you  publish  letters  of  Mr. 
Whitmore  and  Mr.  Roberts,  who  discussed  a  previous  letter 
of  Mr.  Thackwell.  In  the  annual  reports  of  the  Philadelphia 
Water  Department  of  188.3  and  1884  you  will  find  a  descrip- 
tion, with  practical  details,  of  a  method  fully  as  simple  and 
economical,  according  to  which  abou*  450  sq.  miles  of 
territory  in  eastern  Pennsylvania  were  surveyed  in  the  in- 
terest of  new  water  supply  for  Philadelphia.  It  was  quite 
similar  to  the  method  described  by  Mr.  Whitmore.  The 
surveys  were  plotted  on  the  ground  to  a  scale  of  400  ft.  to 
the  inch,  and  subsequently  traced  upon  large  maps  which 
are  still  at  the  Philadelphia  department.  These  maps  were 
accepted  by  the  U.  S.  Geological  Survey,  and  published  by 
it  in  their  usual  scale  of  1  mile  to  the  inch,  as  a  part  of  their 
survey  of  the  state. 

After  a  general  triangulation  had  been  made  over  the 
territory,  with  a  fixed  point  established  on  about  every 
square  mile,  the  topographical  survey  was  made  by  several 
parties,  each  one  consisting  of  a  topographer,  leveler  and 
rodman.  The  instruments  were  a  transit,  a  so-called  field 
table  with  alidade  and  a  level  rod.  The  field  table  (a  baby 
plane  table  or  croquis)  modeled  after  Swiss  practice,  was 
about  15  in.  square  and  rested  on  a  very  light  tripod.  The 
work  on  it  began  by  the  plotting  of  one  of  the  established 
triangulation  points  upon  the  table,  after  orientation.  The 
alidade,  almost  as  simple  as  a  triangular  scale,  with  ver- 
tical sight  hairs  at  each  end,  was  used  to  sight  in  all  desired 
points,  including  the  rod  held  by  the  rodman,  and  to  mark 
straight  lines  leading  to  them.  The  distances  to  the  rod 
locations  were  obtained  by  stadia  readings  with  the  tran- 
sit. The  elevations  were  obtained  from  angles  read  on  the 
vertical  arc  of  the  transit.  These  v;ere  computed  and 
plotted,  as  were  all  the  topography,  roads,  buildings,  forest 
borders,  main  fence  lines,  etc.,  and  all  the  contour  lines  were 
sketched  in  with  full  view  of  the  field  before  the  field  table 
was  moved  to  another  point.  The  scale  of  the  plot  was 
400  ft.  to  the  inch.  The  contour  lines  were  subsequently 
adjusted  to  5  or  10-ft.  intervals,  before  the  sheets  were 
transferred  to  the  large  maps  now  at  the  office. 

Four  different  pencils  were  used:  A  black  one,  I  believe, 
for  the  roads  and  buildings,  a  brown  one  for  the  contours,  a 
green  one  for  the  forests  and  a  blue  one  for  the  water 
courses.  Kenneth  Allen,  now  sanitary  engineer  of  the  Board 
of  Estimate  and  Appointment  in  New  York,  led  one  of  the 
parties. 

The  areas  thus  surveyed  and  plotted  on  the  field  sheets 
were  turned  in  weekly,  and  each  party  covered  from  2  to 
31  sq.  miles  of  territory.  This  survey,  therefore,  was  similar 
to  the  Lucas  County  survey,  described  by  Mr.  Whitmore. 
The  cost  of  our  entire  field  work,  including  the  plotting  as 
described,  was,  I  believe,  less  than  5  cents  per  acre,  and 
was  the  first  survey  of  the  kind.  The  details  were  mostly 
worked  out  by  us  in  the  office  during  the  winter  of  1883  and 
1884.  Some  improvements  were  subsequently  made  in  the 
field. 

In  view  of  the  limited  appropriation  for  the  survey, 
originally  not  intended  to  be  as  extensive  as  we  make  it,  it 
had  become  necessary  to  evolve  a  sufficiently  accurate 
method  that  could  be  employed  at  a  very  small  cost.  Col. 
Wni.  Ludlow,  U.  S.  A.,  was  then  chief  engineer  of  the 
Water  Department.  Rudolph  Hering, 

New  York  City,  April  18.  Consulting  Engineer. 


Fusing  Temperatures  of  Concrete  Measured 

Determinations  of  the  fusing  point  of  concrete  have 
been  made  at  the  Bureau  of  Standards  on  small  speci- 
mens. They  give  the  fusing  temperature  as  about 
1,200  deg.  C,  which  is  approximately  2,200  deg.  F. 
The  temperature  probably  varies  with  the  kind  of  sand 
and  cement  used.  Fusion  of  concrete  has  been  observed 
in  one  or  two  very  hot  fires  in  reinforced-concrete  manu- 
facturing buildings,  and  was  also  noticed  as  occurring 
frequently  in  the  fire  tests  of  columns  recently  com- 
pleted at  the  Underwriters'  Laboratories. 
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Hints  for  the  Contractor 


Tail-Gate  Measuring  Box  Minimizes 
Handling  of  Road  Materials 

IN  I'epairing  California  pavements,  where  a  series  of 
concrete  patches  are  to  be  put  in,  and  where  the  work 
is  extensive  enough  to  warrant  using  a  concrete  mixer, 
a  device  is  used  by  means  of  which  materials  are  de- 


TAIL-GATE  MEASURING   BOX   DISCHARGING   AGGREGATE 
INTO    MIXER   SKIP 

livered,  batch  by  batch,  direct  from  motor  truck  to  the 
mixer  hopper.  Advantages  claimed  for  this  device  are 
that  (1)  it  avoids  the  necessity  for  piling  material  along 
the  right-of-way  ahead  of 
the  mixer;  (2)  it  reduces 
the  material-handling  crew 
by  four  men;  and  (3)  it  de- 
livers cleaner  material  to  the 
mixer. 

The  device  consists  of  a 
measuring  box  made  of  2-in. 
plank  which  is  hung  under 
the  tail-gate  of  a  tilting- 
body  truck  by  1  x  2-in.  iron 
.straps.  The  iron  straps  have 
their  upper  ends  turned  over 
in  hook  form  and  these 
hooks  are  slipped  over  the 
rod  across  the  top  of  the  tail- 
Kate.  Only  one  box  is  re- 
quired on  the  job,  as  It  is  re- 
moved from  an  empty  truck 
and  put  on  the  loaded  truck 
that  takes  its  place.  The  box 
is  divided  by  a  vertical  par- 
tition into  two  compartments, 

one  for  sand  and  one  for  rock.  The  trucks  to  be  used 
with  it  are  likewise  provided  with  a  longitudinal  parti- 
tion which  divides  the  truck  body  into  sand  and  rock 
'■nmpartments  in  the  capacity  ratio  of  one  to  two.  In  the 
tail-gate,  on  each  side  of  this  partition.  Is  a  small  .shear 


gate,  and  one  compartment  of  the  measuring  box  is  al- 
ways under  each  of  these  small  gates.  When  the  truck 
is  full  the  box  can  be  filled  without  tilting  the  truck 
body;  as  the  materials  are  used  up,  the  truck  body  is 
tilted  to  the  angle  necessary  to  continue  to  deliver  the 
materials  by  gravity. 

The  measuring  box  holds  4  cu.ft.  of  rock  and  2  cu.ft. 
of  sand,  which,  with  one  sack  of  cement  just  makes  a 
batch  for  the  mixer  ordinarily  used  on  patching  work. 
The  bottom  of  the  box  slopes  away  from  the  truck 
toward  the  side  which  is  hinged  so  that,  by  tripping  a 
latch  at  the  bottom,  the  contents  of  both  compartments 
are  quickly  discharged.  With  the  mixer  hopper  on  the 
ground  ready  for  a  charge,  the  truck  moves  back  until 
the  measuring  box  is  over  it,  and  the  contents  of  the 
box  are  discharged  directly  into  it.  Ju.st  enough  cement 
is  brought  with  each  load  so  no  cement  storage  is  neces- 
sary along  the  road. 

Mixer  on  Paving  .lobs  Drags  Pipes 
that  Support  Reinforcing 

A  convenient  means  of  supporting  reinforcing  bars 
in  concrete  pavement,  adopted  by  the  California  High- 
way Commission,  is  shown  in  the  accompanying  illus- 
tration. The  bars  are  laid  on  pipes  which  are  attached 
by  means  of  chains  to  the  concrete  mixer  and  are 
dragged  foi-ward  before  the  concrete  sets,  each  time 
the  mixer  moves  to  new  position. 

The  method  fir.st  used,  that  of  pulling  the  bars  up  into 
place  by  means  of  hooks  after  pouring  the  slab,  was 
slow  and  costly,  and  the  final  position  of  the  bars  in 
the  .concrete  was  uncertain.  The  present  method  uses 
two  pieces  of  2-in.  galvanized  iron  pipe,  4  to  8  ft.  in 


rii'ic  stjpi'oins  for  haijs  atta<iikt>  to  MrxKR 

length,  according  to  the  length  of  roadway  poured  at 
each  position  of  the  mixer.  One  of  the  pipes  is  placed 
at  each  one-third  point  on  the  roadway  width.  The 
ends  of  the  pipes  are  flattened  and  punched  so  that  they 
can  be  conveniently  attached  to  the  mixer  by  chains. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 


News  of  the  Week 


New  York,  April  21,  1921 


State  Officials  Confer 
on  Highway  Policies 

Delegation  Drafts  Bill  Confining  Fed- 
eral-Aid to  Two  Classes  of  Roads 
and  Calls  on  President 

(Wasliiyigton  Corrcspondtncc) 
State  highway  officials  met  in  Wash- 
ington last  week  and  drafted  a  bill 
providing  new  conditions  under  which 
federal  aid  is  to  be  extended  to  the 
states  for  the  construction  of  public 
roads.  The  bill  was  submitted  to  the 
Secretary  of  Agriculture  for  his  ap- 
proval. As  changes  in  the  text  are 
likely  to  be  made,  the  proposed  bill 
was  not  made  public.  It  is  understood, 
however,  that  it  provides  for  road 
classification,  for  complusory  main- 
tenance on  the  part  of  the  states  and 
for  the  contribution  by  the  states,  as 
states,  of  the  co-operative  funds.  The 
bill  is  understood  to  confine  federal  aid 
to  a  small  percentage  of  the  total  road 
mileage  of  the  state  with  the  federal 
aid  confined  to  Class  1  and  Class  2 
roads,  wth  the  states  contributing  a 
larger  percentage  of  the  cost  in  the  case 
of   Class  2   roads. 

It  was  admitted  by  state  highway 
officials  that  the  bill,  as  drafted,  is  the 
most  stringent  in  its  provisions  that 
ever  had  been  contemplated  by  the 
states,  but  that  the  highway  depart- 
ment representatives  of  all  the  states 
are  practically  pledged  to  a  bill  of  the 
type  drafted.  The  measure  was  de- 
scribed as  "a  golden  mean  between  in- 
advisable extremes."  It  was  made  very 
clear  that  the  highway  officials  are  to 
take  no  stand  as  to  the  type  of  agency 
which  will  administer  the  federal-aid 
fund  for  the  government.  It  was 
stated  authoritatively  that  it  had  been 
decided  to  take  no  part  whatever  in 
the  controversy  as  to  whether  road 
matters  should  be  administered  by  the 
U.  S.  Bureau  of  Public  Roads  or  by 
a  new  independent  agency. 

The  State  highway  officials  were  re- 
ceived by  President  Harding  on  April 
14.  They  assured  the  President  that 
they  are  highly  appreciative  of  the 
attention  given  the  highway  problem 
in  his  recent  message  to  Congress. 
They  told  him  that  they  are  thoroughly 
in  accord  with  everything  he  said. 
(See  p.  687  of  this  issue.) 

Senator  Townsend  of  Michigan, 
chairman  of  the  Committee  on  Post 
Offices  and  Post  Roads  of  the  Senate, 
has  announced  that  hearings  will  soon 
be  begun  on  his  bill.  It  is  understood 
that  Senator  Townsend  has  given  up 
the  idea  of  building  roads  with  federal 
money  alone.  The  state  highway  com- 
missioners have  not  decided  whether 
they  will  appear  at  the  Townsend  hear- 
ing or  whether  they  will  confine  their 
.  attention  entirely  to  the  bill  which  will 
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Hoover  Resigns  as  President 
of  Engineering  Council 

At  the  meeting  of  the  executive -board 
of  American  Engineering  Council  in 
Philadelphia,  April  16,  noted  elsewhere 
in  these  columns,  Herbert  Hoover 
tendered  his  resignation  as  president  of 
American  Engineering  Council.  He 
did  this  because  he  considered  that  the 
activities  of  the  council  and  of  the  Fed- 
erated American  Engineering  Societies  , 
in  national  affairs  would  be  likely  to 
place  him  in  an  embarrassing  position 
on  account  of  his  Cabinet  post.  He 
indicated  that  his  interest  in  the  work 
of  the  council  and  of  the  federation 
had  in  no  degree  diminished.  In  fact, 
he  reiterated  that  he  believed  the 
formation  of  the  Federated  American 
Engineering  Societies  was  the  starting 
point  of  one  of  the  most  valuable  volun- 
tary services  that  could  be  rendered  the 
nation. 

His  successor  as  president  of  the 
council  was  not  elected  at  the  meeting, 
but  the  selection  of  a  successor  was 
referred  to  the  consideration  of  the 
council's   committee   on   procedure. 

be  introduced  on  their  behalf  in  the 
House  of  Representatives.  It  was 
stated  by  state  highway  officials  that 
they  have  not  approved  any  one  of  the 
various  road  bills  which  have  been  in- 
troduced at  the  extra  session. 

There  is  considerable  difference  of 
opinion  among  highway  officials  as  to 
just  what  the  President  intended  to 
convey  when  he  said  in  his  message 
that  "the  federal  agency  of  administra- 
tion should  be  elevated  to  the  im- 
portance and  vested  with  authority 
comparable  to  the  work  before  it." 
Some  think  that  this  means  that  the 
Secretary  of  Agriculture  should  be 
given  broader  powers,  some  are  of  the 
opinion  that  the  President  had  in  mind 
the  creation  of  a  Department  of  Public 
Works,  to  which  the  Bureau  of  Roads 
would  be  transferred,  while  some  ad- 
mitted that  it  looks  like  an  endorsement 
of   a   federal    highway   commission. 

W.  C.  Markham,  legislative  represen- 
tative of  the  American  Association  of 
State  Highway  Officials  declined  early 
this  week  to  divulge  any  detailed  in- 
formation as  to  the  provision  of  the 
federal-aid  bill  which  the  state  high- 
way officials  have  drafted.  The  draft 
is  in  the  hands  of  the  solicitors  of  the 
department  of  Agriculture.  It  will  go 
to  the  Secretary  of  Agriculture  and 
later  in  the  week  to  the  President.  It 
is  possible  that  some  of  the  suggestions 
of  the  Secretary  of  Agriculture  will  be 
embodied  in  the  draft  of  the  bill.  The 
draft  of  the  bill  will  not  be  made  pub- 
lic until  the  President  has  had  an  op- 
portunity to  study  it. 


Urge  Governor  To  Oppose 
Corporation  Engineering 

Col.  Wilgus  Heads  Group  of  Engineers 

in    Petition    for    Hearing   on 

License   Bill 

Headed  by  Col.  William  J.  Wilgus, 
consulting  engineer.  New  York  City,  49 
engineers  have  addressed  to  Governor 
Miller,  of  New  York,  a  communication 
asking  for  a  hearing  on  the  bill  to 
amend  the  existing  professional  engi- 
neers' license  law  which  has  already 
passed  the  State  Assembly  and  the 
Senate  and  is  before  the  Governor  for 
final  action.  The  petition  calls  upon 
the  Governor  to  veto  the  bill  known  as 
Senate  Bill  147,716,  which  would  per- 
mit the  practice  of  engineering  by 
corporations.  The  engineering  pro- 
fession, in  the  event  of  the  Governor's 
veto,  will  then,  it  is  stated,  have  before 
it  an  unprejudged,  clean-cut  issue  on 
which  to  go  to  its  membership  with  a 
view  to  offering  suitable  amendments 
at  the  next  session  of  the  Legislature. 

The  petition  opposes  the  definition  of 
professional  engineering  contained  in 
Senate  Bill  147,716  and  finds  seven 
other  grounds  for  objection  to  the 
measure  which,  it  is  asserted,  would: 
Nullify  the  intent  of  the  law;  di\nde 
allegiance;  cause  the  loss  of  profes- 
sional responsibility;  violate  the  code 
of  ethics;  place  New  York  engineers 
on  a  plane  lower  than  in  other  states; 
lower  the  dignity  of  the  profession; 
be   detrimental   to   the   public   interest. 

In  conclusion  the  petitioning  engi- 
neers make  the  following  request: 
"May  we  ask  that  you  kindly  give  us 
a  hearing  at  such  time  as  you  may 
fix  so  that,  first-handed,  you  may  see 
who  we  are,  and  so  that  we  may  orally 
supplement  what  we  have  here  said 
with  such  additional  data  or  argu- 
ments as  may  be  required  for  the  clari- 
fication of  a  matter  that  means  so  much 
to  our  profession  and  to  the  public." 

Copies  of  the  petition  have  been  sent 
to  the  headquarters  and  to  the  local 
sections  of  the  national  societies  of  civil, 
mechanical,  electrical,  mining  and  chem- 
ical engineering. 

Indiana  Engineers  Oppose  License 
Law  Changes 

A  resolution  opposing  any  changes 
in  the  existing  New  York  State  license 
law  for  engineers  was  appi'oved  April 
13  at  a  meeting  of  the  Indianapolis 
Chapter  of  the  American  .Association  of 
Engineers.  Tbe  Indianapolis  engineers 
operate  under  a  law  which  recognizes 
the  practice  of  engineering  by  corpora- 
tions. It  is  claimed  that  in  proposed 
amendments  to  the  New  York  law  the 
reciprocity  section  is  so  worded  as  to 
discriminate  against  Indiana  engineers. 
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Federation's  Board  Plans 
Engineering  Assembly 

Philadelphia    Meeting    Considers    Ques- 
tions   of    Public    Affairs — Committee 
to  Report  on  New  York  Licensing 

The  executive  board  of  American 
Engineering  Council  held  its  regular 
bi-monthly  meeting  in  Philadelphia, 
April  16.  Aside  from  the  resignation 
of  Herbert  Hoover  as  president  of  the 
council,  noted  elsewhere  in  these  col- 
umns, the  outstanding  feature  was  the 
decision  to  hold  an  "Engineering  As- 
sembly" in  Washington  in  January, 
1922.  The  remaining  time  of  the  ses- 
sions was  devoted  to  the  consideration 
of  reports  of  committees  and  the  ref- 
erence to  these  committees  of  new  mat- 
ters brought  to  the  consideration  of  the 
board. 

The  Engineering  Assembly  is  to  be  a 
two-day  session  for  the  discussion  of 
engineering  problems.  A  committee 
was  appointed  to  make  arrangements 
for  holding  it. 

Considerable  time  was  given  to  a  dis- 
cussion of  the  employment  bureau,  re- 
sulting in  a  decision  to  appoint  a 
committee  of  three  to  study  the  whole 
problem  and  report  back  to  the  board. 
The  Duluth  Engineering  Society,  the 
Boston  Society  of  Civil  Engineers,  and 
the  Milwaukee  Engineering  Society 
were  admitted  to  membership.  The 
next  meeting  was  fixed  for  June  3,  and, 
according  to  previous  decision,  will  be 
held  in  St.  Louis.  W.  W.  Varney,  who 
has  been  serving  as  acting  treasurer, 
was   elected    treasurer. 

The  secretary  reported  that  the  work 
of  the  committee  on  eliminatim  of 
waste  in  industry  had  proceeded  ac- 
cording to  schedule,  that  brief  summary 
reports  would  be  available  for  news- 
papers in  June,  and  for  longer  maga- 
zine articles  in  July   and   August. 

Public  Affairs 
The  committee  on  public  affairs 
deemed  it  inadvisable  for  the  council  to 
engage  in  activities  with  reference  to 
the  general  reorganization  of  the  gov- 
ernment. It  believe.s  that  the  council 
will  be  stronger  if  it  confine.s  its  efforts 
to  presenting  to  Congress  and  the  pub- 
lic the  merits  of  the  proposal  to  estab- 
lish a  Department  of  Public  Works. 
Plans  are  maturing  for  presentation  of 
the  latter  subject  to  the  congressional 
committee  which  is  studying  the  reor- 
ganization of  the  national  government. 
The  council's  representative  on  the 
Board  for  Jurisdictional  Awards  in  the 
Building  Industry,  Rudolph  P.  Miller, 
reported  on  the  work  of  that  body.  The 
executive  board  approved  the  continu- 
ance of  the  council's  participation  in 
the  work  and  reappointed  Mr.  Miller 
as    the    council's    representative. 

Proposals  that  the  council  consider 
the  New  York  water-power  situation, 
letter  recognition  of  the  officers  of  the 
Public  Health  Service,  national  legis- 
lation regarding  standards,  the  quan- 
tity survey  method,  and  a  new  bill  for 
appropriations  for  completing  the  top- 
ographic   map    of    the     United    State? 


were  referred  to  the  appropriate  com- 
mittees for  consideration   and  report. 

A  statement  was  made  regarding  thc> 
controversy  in  New  York  State  with 
reference  to  the  exclusion  of  corpora- 
tions and  unrestricted  partnerships 
from  the  practice  of  engineering,  and 
the  n-'atter  was  refen-ed  to  the  council's 
original  committee  on  licensing. 

The  meetings  were  held  at  the 
Philadeljjhia  Engineers'  Club  and  the 
members  of  the  executive  board  were 
the   club's   guests   at   luncheon. 


Philadelphia  Engineers  Give 
Dinner  to  Hoover 

Herbert  Hoover  was  the  guest  of 
honor  at  a  dinner  in  Philadelphia,  April 
16,  given  by  the  engineers  of  that  dis- 
trict, under  the  auspices  of  the  Phila- 
delphia Engineers'  Club  and  its  affili- 
ated societies.  Over  600  were  present. 
The  function  was  a  brilliant  affair  and 
afforded  opportunity  for  Mr.  Hoover  to 
discuss  the  need  for  governmental  reor- 
ganization and  to  indicate  the  functions 
that  he  believed  should  be  exercised  by 
the  Department  of  Commerce.  He  also 
made  a  strong  plea  for  support  of  the 
Federated  American  Engineering  So- 
cieties and  urged  the  Philadelphia  En- 
gineers' Club  to  become  a  member. 

Advantage  was  taken  of  the  occasion 
to  present  to  Mr.  Hoover  an  illuminated 
certificate  of  honorary  membership,  to 
which  he  was  elected  Nov.  11,  1919,  in 
"fullest  appreciation  of  the  eminence 
attained  by  him  in  the  field  of  engineer- 
ing and  of  his  great  service  to  human- 
ity." Guilliaem  Aertsen,  president  of 
the  Engineers'  Club,  presented  the  cer- 
tificate. 

John  C.  Trautwine,  Jr.,  spoke  on  "The 
Engineers  of  Philadelphia,"  Dean  Dex- 
ter S.  Kimball  of  Cornell  University, 
on  the  "Federated  American  Engineer- 
ing Societies,"  and  George  Wharton 
Pepper,  of  the  Philadelphia  bar,  on 
"Hoover  as  a  Citizen."  Joseph  A. 
Steinmetz,  past-president  of  the  Engi- 
neers' Club,  was  toastmaster. 

Mr.  Hoover's  address  will  bo  printed 
in  next  week's  issue. 

Reppert  Appointed  City  Engineer 
of  Pittsburgh 

Charles  M.  Reppert  has  been  ap- 
pointed chief  engineer  of  the  Bureau 
of  Engineering  of  Pittsburgh,  Pa.,  and 
will  assume  the  duties  at  once.  Mr. 
Reppert  is  a  graduate  of  the  College  of 
Civil  Engineering,  Cornell  University, 
class  of  1904,  and  has  been  engaged 
practically  all  of  his  professional  life 
in  Pitt.sburgh.  He  was  in  the  service 
of  the  city  for  a  number  of  years, 
latterly  in  charge  of  sewers.  At  the 
outbreak  of  the  war  he  became  attached 
to  the  cantonment  division  of  the  army 
and  was  in  charge  of  sewerage  and 
water  supply  during  the  construction 
of  Camp  Meade,  in  Maryland.  He  then 
became  assistant  chief  engineer  of  the 
housing  division  of  the  United  States 
Emergency  Fleet  Corporation.  Since 
the  war  he  has  been  connected  with 
Mnrru   Knowles,  Inc.,  of  Pittfiburgh. 


Highway  Departments 
Queried  as  to  Policy 

Committee     Representing     Automobile 
and  Farm  Interests  Seeks  Informa- 
tion About  Federal-Aid  Work 

State  highway  departments  last  week 
were  asked  to  supply  information  in- 
volving present  and  future  policies  of 
federal-aid  woi'k  and  prospective  meas- 
ures for  the  construction  and  mainte- 
nance of  a  system  of  interstate  high- 
ways. The  request  took  the  form  of 
a  questionnaire  letter  issued  by  a 
committee  representing  the  National 
Grange,  United  States  Chamber  of 
Commerce,  American  Automobile  Asso- 
ciation, National  Automobile  Chamber 
of  Commerce,  and  the  Federal  Highway 
Council,  this  committee  having  been 
farmed  in  1919  at  the  request  of  Sen- 
ator Charles  E.  Townsend  to  collect 
information  which  might  be  useful  in 
amending  the  present  federal-aid  road 
act.  The  letter,  which  is  addressed  to 
the  heads  of  all  state  highway  depart- 
ments and  signed  by  Thomas  C.  Atke- 
son,  Washington  representative  of  the 
National  Grange,  asks  the  following 
questions: 

1.  Are  you  confining  the  expenditure 
of  federal-aid  funds  to  a  selected  system 
of  inter-county  state  roads?  If  so,  what 
is  the  mileage  of  the  state  system  and 
its  percentage  of  the  total  road  mileajie 
in  your  state? 

2.  Do  you  consider  it  wise  to  expend 
federal-aid  funds  on  the  grading  ami 
drainage  of  roads  over  clay  or  alluvial 
soils  in  the  humid  sections  of  the  United 
States  without  providing  at  the  same 
time  for  an  adequate  hard  surface  of 
gravel  or  better,  so  that  the  roads  will 
be  suitable  for  travel  at  all  seasons  of 
the  year? 

3.  Are  the  funds  used  in  meeting  fed- 
eral aid  in  your  state  contributed  by  the 
state,  or  by  the  counties,  or  both;  and 
is  any  money  taken  from  the  motor 
vehicle  fees? 

4.  Are  the  roads  on  which  federal 
funds  are  spent  in  your  state  main- 
tained by  the  counties,  or  by  the  state, 
or  by  tlie  counties  under  state  super- 
vision? 

5.  In  case  additional  federal  aid  is 
granted  by  Congress:  (a)  Would  your 
department  favor  confining  the  federal 
funds  to  a  limited  system  of  inter- 
county  state  roads,  selected  by  state  and 
federal  authorities? 

(b)  Do  you  think  that  your  state 
would  be  willing  to  provide  the  funds 
and  to  assume  absolute  responsibility 
and  control  over  the  maintenance  of  all 
federal-aid  roads  in  your  state  without 
calling  upon  the  counties  for  financial 
assistance? 

(c)  Do  you  believe  that  a  percentage 
of  the  federal -aid  allotment  to  each 
state  should  be  set  aside  for  the  main- 
tenance of  previously  constructed  fed- 
eral-aid projects  in  the  various  states, 
to  be  met  with  state  funds  in  the  same 
proportion  as  allotted  for  constructirm 
purposes? 

(c)  If   not.    how    would    you    suggo!-! 
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that  money  be  provided  for  the  adequate 
maintenance  of  federal-aid  i-oads? 

(d)  Do  you  think  that  the  legislature 
of  your  state  would  provide  state  funds 
to  meet  federal-aid  without  calling  upon 
the  counties  for  financial  assistance  in 
the  construction  of  all  federal-aid 
projects? 

6.  In  the  event  that  additional  federal 
aid  is  granted  for  a  limited  period  of 
years  along  the  lines  indicated  by  the 
above  questions,  do  you  think  that  the 
people  of  your  state  would  favor  a 
federal  system  of  inter-state  roads  laid 
out  by  federal  highway  authority  in  co- 
operation with  state  highway  depart- 
ments as  to  location,  construction,  and 
maintenance,  all  expenses  connected 
therewith  to  be  borne  by  the  federal 
government,  the  work  to  proceed  in 
each  state  as  nearly  as  possible  at  the 
same  time? 


City  Manager  Plan  Proposed 
for  Cleveland 

The  committee  of  fifteen,  at  Cleve- 
land, Ohio,  created  some  three  years 
ago  to  consider  the  city  manager  plan 
for  that  city,  has  approved  an  outline 
for  charter  amendments  and  proposes 
to  carry  on  a  city-manager  plan  cam- 
paign during  the  next  two  months. 
The  outline  pi-ovides  for  a  city  council 
of  from  15  to  25  members,  elected  from 
several  rather  large  districts,  the  coun- 
cilman from  each  district  to  be  nom- 
inated by  petition  and  elected  to  give 
proportional  representation.  The  coun- 
cil would  be  vested  with  all  legislative 
and  executive  power,  but  would  exer- 
cise the  latter  through  a  city  manager 
appointed  by  it.  The  manager  in  turn 
would  appoint  all  heads  of  depart- 
ments, with  the  possible  exception  of 
the  director  of  law  and  director  of 
finance,  who  might  be  appointed  by  the 
city  council. 


Colorado  Revises  Engineers' 
License  Law 

A  revised  license  law  for  the  prac- 
tice of  professional  engineering  and 
land  surveying  has  been  enacted  by 
the  Colorado  legislature.  It  conforms 
closely  with  the  uniform  license  law 
drafted  by  Engineering  Council.  The 
original  Colorado  law,  which  was  one 
of  the  pioneers,  lacked  a  reciprocity 
clause.  A  new  feature  is  a  clause  em- 
powering the  board  of  examiners  to  use 
surplus  funds  to  pay  traveling  expenses 
of  a  representative  to  the  council  of 
state  boards  of  engineer  examiners. 

The  clause  relating  to  corporations 
engaging  in  the  practice  of  engineering 
follows  that  of  Engineering  Council;  it 
provides  that  persons  in  the  corpora- 
tion in  charge  of  the  designing  or  super- 
vision which  constitutes  such  practice  be 
registered. 

The  Colorado  Society  of  Engineers, 
which  sponsored  the  first  law  took  a 
leading  part  in  the  revision  but  the 
bill  was  recommended  by  the  Colorado 
'  Engineering  Council  and  its  eight  mem- 
ber  organizations,   which   includes   sec- 


tions of  the  four  founder  societies,  the 
engineering  group  of  the  Denver  Civic 
and  Commercial  Association,  Colorado 
Society  of  Engineers,  Colorado  Scien- 
tific Club  and  Teknik  Club.  The  State 
Board  of  Examiners  also  endorsed  the 
revised  bill. 

Governor  Appoints  IMembers  to 
New  York  Port  Authority  - 

Governor  Miller  of  New  York  on 
April  16  named  the  three  New  York 
members  of  the  Port  of  New  York 
Authority  and  the  nominations  were 
immediately  confirmed  by  the  Senate; 
they  are  Eugenius  H.  Outerbridge,  for- 
mer member  of  the  New  York,  New 
Jersey  Port  and  Harbor  Development 
Commission,  ex-Governor  Alfred  E. 
Smith  of  New  York  State,  and  Lewis 
H.  Pounds,  ex-Borough  President  of 
Brooklyn,  who  is  a  real  estate  dealer. 

Both  New  York  and  New  Jersey  had 
already  adopted  the  bill  authorizing  the 
compact  between  the  two  states  for  the 
development  of  the  Port  of  New  York 
and  the  creation  of  the  Port  Authority. 
Previous  to  last  week  the  second  bill 
providing  the  means  of  appointment  of 
members  to  the  Port  Authority  had 
become  law  in  New  Jersey  and  had 
been  passed  by  the  Senate  in  New  York. 
Last  week  it  was  passed  by  the  Assem- 
bly and  signed  by  the  Governor. 

The  second  bill  itself,  in  New  Jersey, 
named  as  the  members  of  the  Port 
Authority  the  three  New  Jersey  mem- 
bers of  the  New  "Vork,  New  Jersey 
Port  and  Harbor  Development  Com- 
mission. They  are  Frank  R.  Ford, 
DeWitt  van  Buskirk,  and  J.  Spencer 
Smith. 

The  government  of  the  City  of  New 
York,  at  this  writing,  still  has  pending 
an  application  before  the  Supreme 
Court  of  the  State  of  New  York  for  an 
injunction  to  restrain  the  commission- 
ers from  signing  the  port  compact  with 
New  Jersey.  It  is  expected  that  an 
early  decision  on  this  application  will 
be  made. 

County  in  New  Jersey  to  Have 
Own  Road  Material  Plant 

Plans  and  specifications  for  a  com- 
plete road-materials  storage  plant,  pro- 
viding adequate  storage  facilities  for 
bituminous  materials  used  in  road  con- 
struction and  for  surface  treating,  for 
Bergen  County,  N.  J.,  have  been  drawn 
by  Dow  &  Smith,  consulting  engineers, 
New  York  City.  The  plans  call  for  the 
erection  of  '  four  50,000-gal.  storage 
tanks,  two  4,000-gal.  heating  tanks  and 
a  concrete  and  hollow  tile  cement  stor- 
age warehouse  25  ft.  by  40  ft.  The 
plant  is  to  be  located  at  Hackensack, 
N.  J.,  and  will  be  situated  on  the  Erie 
R.R.,  county  authorities  having  con- 
structed a  siding  on  the  property. 

The  capacity  of  the  new  plant  is 
based  upon  the  demonstrated  require- 
ments of  the  county,  the  annual  con- 
sumption of  bituminous  materials  of  all 
kinds  alone  in  new  construction  and 
surface  treatment  being  in  the  neigh- 
borhood of  1,500,000  gal. 


Further  Study  of  Milwaukee 
Water  Filtration  Problem 

Acting  upon  the  report  of  a  commit- 
tee of  the  local  section  of  the  American 
Chemical  Society  to  the  effect  that  the 
construction  of  a  water  filtration  plant 
for  Milwaukee  should  be  postponed 
until  further  experimental  work  is  done 
upon  problems  of  precipitation,  filtra- 
tion and  chlorination,  or  even  until  the 
sewage-works  now  under  construction 
is  in  operation  and  has  shown  its  effect 
upon  the  water-supply,  Mayor  Hoan 
has  appointed  Harrison  P.  Eddy,  of 
Metcalf  &  Eddy,  consulting  engineers, 
Boston,  Mass.,  to  report  upon  the  whole 
situation.  The  report  of  the  committee 
of  chemists,  as  noted  in  our  issue  of 
April  7,  p.  604,  disagreed  writh  the 
conclusion  of  J.  W.  Ellms,  consulting 
engineer  of  Cleveland,  Ohio,  that  the 
immediate  construction  of  a  filtration 
plant  is  advisable.  Mr.  Eddy  has  been 
consulting  engineer  for  the  Milwaukee 
Sewerage  Commission. 

Garbage  and  Refuse  Disposal 
Plant  for  Baltimore 

Garbage  disposal  at  a  central  reduc- 
tion plant,  with  a  maximum  daily 
capacity  of  300  tons  and  at  an  esti- 
mated cost  of  $1,000,000  for  construc- 
tion; rubbish  disposal  in  four  incinera- 
tors, each  having  two  15-ton  units 
located  at  different  parts  of  the  city, 
at  an  estimated  construction  cost  of 
$180,000;  and  disposal  of  ashes  by  fill- 
ing are  the  chief  recommendations  of 
a  report  made  to  W.  F.  Broen- 
ing,  Mayor  of  Baltimore,  by  the  Depart- 
ment of  Public  Improvement,  H.  G.  Per- 
ring,  chief  engineer.  The  report,  which 
is  dated  April  9,  also  recommends  that 
until  the  garbage  reduction  plant  can 
be  built  the  garbage  be  buried  on  the 
city  farm  at  Graveyard  Point.  Another 
recommendation  is  that  the  night  soil 
of  the  city  be  disposed  of  by  dumping 
at  the  Black  River  sewage-works.  The 
report  recommends  very  strongly  that 
everything  pertaining  to  the  collection 
and  disposal  of  garbage,  rubbish,  ashes, 
and  other  city  wastes  be  done  by  the 
city.  A  careful  investigation  of  the 
possible  use  of  trucks  and  trailers  in 
garbage  and  waste  collection  and  a 
study  of  the  whole  collection  system 
are  advised  in  the  report.  It  is  pro- 
posed that  after  collection,  the  garbage 
be  removed  quickly  to  relay  stations 
and  thence  to  the  proposed  central  re- 
duction plant  by  truck  and  trailer,  or 
by  trolley,  railroad,  scow  or  other 
means.         

Ocean  Beach  Improvement 
Planned  at  San  Francisco 

Plans  are  being  completed  for  the 
extension  of  the  esplanade  along  the 
ocean  beach  r;ear  the  Cliff  House  at 
San  Francisco,  the  improvement  of  the 
bluffs  of  Sutro  Heights  and  the  paving 
of  the  upper  end  of  the  highway 
around  the  bluffs.  The  work  is  to  cost 
$200,000  and  is  to  be  started  soon,  ac- 
cording to  reports  from  the  city  engi- 
neer's office. 
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U.  S.  Roads  Bureau  Discusses 
Arkansas  Situation 

Federal-Aid  Projects  Free  From  Abuses, 

Says  McDonald — Local  Laws 

at  Fault 

Federal-aid  road  projects  in  Arkan- 
sas, according  to  a  statement  issued 
this  week  by  Thomas  H.  McDonald, 
chief  of  the  U.  S.  Bureau  of  Public 
Roads,  after  an  investigation  of  the 
situation,  are  notably  free  from  the 
serious  conditions  which  are  said  to 
surround  other  highway  construction 
work  in  the  state.  The  conditions 
complained  of  (see  Engineering  Neies- 
Rccord,  April  7,  p.  611)  are  found  to 
be  mainly  in  the  road  districts  created 
by  special  local  laws  which  specialists 
of  the  Bureau  of  Public  roads  have 
unsuccessfully  endeavored  to  have 
changed.     The  statement  says,  in  part; 

"The  state  law,  known  as  the  Alex- 
ander law,  though  not  perfect,  provides 
sufficient  safeguard  to  protect  the  public 
interest  and  to  prevent  confiscatory 
taxation.  It  provides  that  assessments 
shall  not  exceed  30  per  cent  of  the 
assessed  valuation  of  the  property.  Of 
96  projects  which  have  advanced  to  the 
point  where  the  Government  is  apprised 
of  the  details  of  the  laws  creating  the 
districts  in  which  they  are  located,  43 
are  in  road  districts  created  under  the 
Alexander  law,  and  52  are  in  road  dis- 
tricts created  by  special  laws.  One 
project,  which  has  been  completed,  was 
initiated  by  a  county  and  was  not  in  a 
road  district. 

Creation  of  Road  Districts 
"Under  the  Alexander  law,  the  right 
of  appeal  from  the  assessments  levied 
is  protected.  To  establish  a  district  the 
county  court  must  have  a  petition 
signed  by  a  majority  in  land  value, 
acreage,  or  number  of  land  owners  in 
the  territory  affected.  The  proposal 
must  be  advertised  for  3  weeks,  and 
any  property  owner  has  the  right  to 
protest  at  any  time  within  30  days.  In 
certain  special  districts,  on  the  con- 
trary, it  is  alleged  that  the  limit  on 
assessments  is  raised  to  a  practically 
confiscatory  level,  that  unjust  discrim- 
inations* are  made  in  the  law  and  that, 
on  account  of  special  provisions,  assess- 
ments are  not  always  in  proportion  to 
benefits.  The  districts  are  created  by 
acts  of  the  legislature  and  not  upon 
petition  of  the  land  owners,  and  oppor- 
tunity for  appeal  is  usually  denied.  The 
time  allowed  for  appeal  against  the 
assessments  is  usually  reduced  to  2  or 
3  weeks. 

"Though  a  number  of  Federal-aid 
projects  arc  in  such  districts,  the  De- 
partment of  Agriculture  has  not  been 
advised  of  any  injustice  in  connection 
with  federal-aid  projects.  In  every  case 
the  legal  procedure  required  has  been 
followed  to  the  letter. 

"The  principal  difficulties  which  the 
Government  has  encountered  in  its 
work  in  Arkansas  have  arisen  from 
causes  altogether  aside  from  the  acts 
creating  the  districts.  They  are  due 
mainly  to  the  peculiar  conception  of  the 


Federal-Aid  Road  Act  held  by  officials 
of  the  state  highway  department,  which 
has  led  them  to  act  as  though  the  only 
function  of  the  Secretary  of  Agriculture 
was  to  approve  any  project  which  the 
state  department  might  submit.  It  has 
been  necessary  on  a  number  of 
occasions  to  deny  the  correctness  of  this 
interpretation. 

"Further  trouble  has  been  caused  by 
the  ill-advised  promises  of  federal  as- 
sistance made  by  persons  connected 
with  or  associated  with  the  state 
department.  These  promises  have  been 
made  without  definite  knowledge  as  to 
whether  there  would  be  money  enough 
to  fulfill  them,  or  whether  the  details  of 
the  projects  submitted  would  be  satis- 
factory to  the  Federal  Government. 

"The  Department  of  Agriculture, 
through  its  specialists  in  the  Bureau 
of  Public  Roads,  has  made  several 
efforts  to  assist  the  state  in  the  correc- 
tion of  the  laws  and  the  conditions 
which  are  now  complained  of,  but  has 
met  with  no  great  success  on  account 
of  local  resistance.  The  only  hope  of 
improvement  is  in  a  realization  of  the 
seriousness  of  the  situation  by  the  peo- 
ple of  the  state." 


Resolution  Offered  for  Federal- 
Aid  Road  Investigation 

Senator  William  H.  King,  of  Utah, 
on  April  12,  submitted  to  the  Senate 
a  resolution  calling  for  the  appoint- 
ment of  a  special  committee  of  the  Sen- 
ate to  make  an  inquiry  into  the  subject 
of  federal-aid  to  the  states  in  the  con- 
struction of  post  roads,  including  the 
allotment  and  expenditure  of  appro- 
priations under  the  Federal-Aid  Act, 
methods  and  expenses  of  administra- 
tion, supervision  and  overhead  charges 
not  actually  expended  in  road  construc- 
tion, and  work  accomplished  by  such 
expenditures.  The  resolution  also  in- 
dicates that  the  inquiry,  if  made,  will 
endeavor  to  determine  whether  or  not 
wasteful  and  extravagant  practices 
have  been  followed,  and  whether  or 
not  a  propaganda  has  been  carried  on 
to  induce  larger  and  further  appropria- 
tions by   Congress. 

The  resolution  also  refers  to  charges 
of  waste  and  extravagance  in  the  ex- 
penditure of  federal  moneys  on  road 
work  and  to  what  is  termed  interfer- 
ence with  the  authority  and  powers  of 
the  officials  of  several  states  having 
charge  of  road  construction. 

Competition  for  Sewerage  Plan  for 
Chauny,  France 

American  sanitary  engineers  are  in- 
vited by  the  American  Committee,  La 
Renaissance  des  Cites,  with  headquar- 
ters at  248  Boylston  St.,  Boston,  Mass., 
to  enter  "an  inter-allied  competition" 
for  a  sewerage  plan  for  Chauny,  France. 
It  is  hoped  that  the  competition  will 
"develop  ideas  which  will  be  useful  in 
many  manufacturing  towns  of  medium 
size"  in  France.  There  will  be  two 
prizes,  one  of  10,000  and  one  of  5,000 
francs.  Plans  must  be  submitted  by 
June  10,  1921.  Sketches  and  other  in- 
formation  needed   by  contestants  may 


be  obtained  from  the  French  headquar- 
ters of  La  Renaissance  des  Cites,  23 
rue  Louis-le-grand,  Paris,  France,  for 
65  francs  ($4.55  at  present  exchange 
rates)  of  which  50  francs  will  be  re- 
turned when  the  documents  are  sent 
back.  Information  may  also  be  ob- 
tained from  the  American  Committee, 
named  above. 

Among  the  engineers  connected  with 
the  committee  are  Frederick  H.  Fay, 
Edwin  Farnham  Greene,  Charles  T. 
Main,  and  Edwin  S.  Webster,  of  Boston, 
Mass.;  Profs.  George  F.  Swain  and 
George  C.  Whipple,  of  Harvard  Uni- 
versity, Cambridge,  Mass.;  George  W. 
Fuller  and  E.  F.  Goodrich,  of  New 
York  City;  Harland  Bartholomew,  of 
St.  Louis,  Mo.;  and  Charles  Saville,  of 
Dallas,  Tex. 


Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAN  ASSOCIATION'  OF  EN- 
GINEERS, Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y,,  May  9. 
10  and   11. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  Y'ork  ;  Annual 
Convention.  Houston,  Texas,  April 

27-30. 

AMERICAN  SOCIETY"  OF  MECHAN- 
ICAL ENGINEERS.  New  York; 
Spring  meeting.  Chicago,  May 
23-26. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  ;  Convention, 
Cleveland,  June   6-10. 

AMERIC.\N  SOCIETY  FOR  TESTING 
MATERIALS,  Philadelphia  ;  An- 
nual meeting.  Asbury  Park.  N.  J., 
June  20-24. 

N.\TIONAL  FIRE  PROTECTION  .\S- 
SOCIATION,  87  Milk  St.,  Roston. 
Annual  meeting.  San  Francisco, 
June  H-1,5-16. 


The  Engineers  Club  of  Indianapolis. 
Ind.,  is  being  addressed,  at  its  regular 
weekly  meeting  April  27  by  P.  J.  Walsh 
on  "Modern  Building  Methods."  Mr. 
Walsh  is  the  Hoggson  Brothers'  super- 
intendent in  charge  of  construction  on 
the  new  sixteen  story  bank-and-office 
building  for  the  National  City  Bank  of 
Indianapolis  which  has  been  designed 
and  is  being  constructed  by  Hoggson 
Brothers,  New  York  and  Chicago  bank 
building  specialists. 

The  Illinois  Section,  Am.  Soc.  C.  E., 
April  12.  was  addressed  by  A.  S.  Bald- 
win on  the  proposed  new  constitution. 
Few  dissenting  arguments  were  ad- 
vanced and  unanimous  approval  was 
finally  given  with  a  recommendation 
that  the  Houston  convention  accept  for 
transmittal  to  letter  ballot  without 
amendment.  In  answering  a  criticism 
similar  to  that  made  in  Evgincerinfj 
Neve-Rccnrd  of  April  7,  p.  579,  to  the 
cfTcct  that  nominnfinn  ought  to  be 
made  exclusively  by  the  districts  Mr. 
Baldwin    stated    that   council    had    ad- 
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vised  the  committee  that  the  whole 
election  proceeding  according  to  New 
York  State  constitution  must  be  left 
open  to  all  members.  Mr.  Baldwin  ex- 
pressed the  feeling  that  the  sections 
would  function  as  primary  caucuses  in 
the  selection  of  presidential  nominees. 
Although  it  was  the  general  opinion 
that  this  would  nearly  always  throw 
the  nominations  to  the  large  centers 
no  one  had  a  better  method  to  offer.  A 
startling  statement  was  made  to  the 
effect  that  the  secretary  elected  by  the 
board  could  not  legally  be  a  member 
thereof.  In  consequence  all  actions  in 
which  he  has  cast  a  deciding  vote  could 
be   upset. 


Personal  Notes 


R.  E.  Caldwell,  of  Caldwell 
&  Richards,  civil  engineers,  Salt  Lake 
City,  Utah,  has  been  appointed  state 
engineer  of  Utah  by  Governor  Charles 
R.  Mabey. 

Prof.  Ira  0.  Baker,  acting 
head  of  the  civil  engineering  depart- 
ment. University  of  Illinois,  after  47 
years'  teaching  service,  will  resign  at 
the  end  of  the  school  year. 

Benjamin  B.  Shapiro,  for- 
merly chief  engineer  for  Holabird  & 
Roche,  architects,  has  opened  a  consult- 
ing office  for  the  practice  of  civil  and 
sti-uctural  engineering  especially  in  re- 
lation to  thd  design  of  modern  steel 
and  concrete  construction.  Previous  to 
his  5J-year  engagement  with  Holabird 
&  Roche  he  was  3*  years  with  The 
Worden-Allen  Co.,  steel  fabricators, 
Milwaukee. 

H.  B.  H  o  M  M  0  N  of  the  U.  S. 
Public  Health  Service,  has  recently 
been  appointed  to  head  the  sanitation 
woi'k  in  United  States  National  Parks 
with  headquarters  at  San  Francisco 
where  he  is  expected  to  arrive  May  10. 

Charles  Gilman  Hyde, 
professor  of  sanitary  engineering.  Uni- 
versity of  California,  has  been  named 
as  consultant  in  conntction  with  the 
sanitation  work  in  United  States 
National  Parks,  at  the  San  Francisco 
headquarters. 

J.  E.  WoRLEY  has  been  ap- 
pointed chief  engineer  of  the  Kansas 
Public  Utilities  Commission  with  head- 
quarters in  Topeka,  Kan.  He  has  been 
employed  by  the  New  York  Commission 
of  freight  supplies,  the  New  York  Pub- 
lic Service  Commission,  the  U.  S.  Gov- 
ernment in  the  construction  of  League 
.\rmy  and  Navy  Yard,  the  Valuation 
Department  of  the  Central  R.R.  of  New 
Jersey. 

F.  T.  Crowe,  reclamation  engi- 
neer, who  assisted  in  the  construction 
of  the  Arrowrock  dam  in  Idaho  and 
built  several  dams  on  the  Flathead 
project  in  Montana,  has  been  selected 
to  take  charge  of  the  Tieton  dam,  near 
Yakima,   Wash. 


William  C.  Pickersgill, 
for  nine  years  connected  with  the  engi- 
neering staff  on  the  design  and  con- 
struction of  the  Catskill  aqueduct  and 
for  three  years  designing  engineer  for 
the  City  of  Providence,  R.  I.,  Water 
Supply  Board,  has  entered  private 
engineering  practice  and  is  prepared 
to  furnish  reports  and  designs  for 
water-works,  sewerage  systems,  refuse 
disposal,  ventilating  system,  industrial 
plant  layouts,  pier  and  waterfront 
work,  steel  frame  and  reinforced-con- 
crete  buildings. 

A.  J.  Rhodes  has  been  appointed 
city  engineer  of  Manhattan,   Kan. 

John  Chambers,  city  engi- 
neer of  Louisville,  Ky.,  has  been 
appointed  chief  engineer  and  superin- 
tendent of  the  Louisville  Water  Co. 

F.  R.  H  E  w  E  T  T  has  resigned  as 
county  construction  engineer  of  Adams 
County,  Wash.,  to  accept  a  position 
with  the  Washington  State  Highway 
Department. 

G.  C.  S  T  u  r  M  A  N  has  been  ap- 
pointed county  construction  engineer, 
Adams  County,  Wash.,  to  succeed  F.  R. 
Hewett,  resigned. 

John  H.  Babbitt,  formerly 
assistant  on  the  engineering  corps  of 
the  Akron  division,  Pennsylvania  R.R., 
is  now  assistant  engineer  on  the  engi- 
neering corps  of  the  New  Castle  divi- 
sion, Baltimore  &  Ohio  R.R. 

C.  T.  Jackson  has  been  ap- 
pointed district  engineer,  southern  dis- 
trict, Chicago,  Milwaukee  &  St.  Paul 
Ry.,  succeeding  D.  C.  Fenstermaker 
who  has  been  granted  leave  of  absence. 

H.  J.  Sams,  recently  county  engi- 
neer of  Napa  County,  Cal.,  is  now  field 
engineer  with  the  Portland  Cement 
Association  with  headquarters  at  San 
Francisco,   Cal. 

Charles  R.  Selkirk,  for- 
merly president  of  the  Prospect 
Constructive  Co.,  Philadelphia,  Pa., 
contracting  architects  and  engineers, 
has  opened  offices  in  Washington,  D.  C, 
to  engage  in  the  practice  of  engineering 
and  architecture. 

Herbert  L.  Sherman,  for- 
merly president  of  the  New  England 
Bureau  of  Tests,  and.  during  the  World 
War,  in  charge  of  inspection  for  the 
Construction  Di\'ision  of  the  army, 
has  associated  with  H.  J.  Skinner  and 
Gustavus  J.  Esselen,  Jr.,  under  the  firm 
name  of  Skinner,  Sherman  &  Esselen, 
Inc.,  chemists  and  engineers,  with 
offices  in  Boston,  Mass.  Mr.  Sherman 
is  an  expert  in  cement  and  the  testing 
of  structural  materials. 

T  h  U  R  M  A  N  W.  D  I  X,  since  1914 
assistant  professor  of  civil  engineering 
at  the  University  of  Vei'mont  and  dur- 
ing that  time,  for  thi'ee  years,  city 
engineer  of  Burlington  and,  for  two 
years,  testing  engineer  for  the  State  of 
Vermont,  has  been  appointed  state 
highway  commissioner  of  Vermont. 


Dr.  Selskar  M.  G  u  n  n,  associ- 
ate director  of  the  International  Health 
Board  of  the  Rockefeller  Foundation, 
and  formerly  secretary  of  the  American 
Public  Health  Association,  has  been  ap- 
pointed by  the  government  of  Czecho- 
slovakia as  technical  adviser  to  the  min- 
istry of  public  health  and  physical  edu- 
cation. 

G.  H.  Chalmers  of  Sudbury, 
Ont.,  has  been  appointed  resident  engi- 
neer on  the  construction  of  extensions 
to  the  water-works  system  at  St. 
Thomas,  Ont. 

Edward  M.  Fuller,  civil  and 
mining  engineer,  formerly  superin- 
tendent of  mines  for  the  Mutual  Coal 
Co.,  Rains,  Utah,  has  entered  private 
practice  in  general  engineering  in 
Price,  Utah. 

CoL.  Jay  J.  Morrow,  Corps  of 
Engineers,  engineer  commissioner  of  the 
District  of  Columbia  during  the  admin- 
istration of  Presidents  McKinley  and 
Roosevelt,  and  chief  engineer  (with 
rank  of  brigadier-general)  of  the  First 
Army,  A.  E.  F.,  in  France  during  the 
war,  has  been  appointed  governor  of  the 
Panama  Canal  Zone  to  fill  the  vacancy 
caused  by  the  retirement  of  Brig.-Gen. 
Chester  Harding. 

William  C.  Tuttle  has  been 
appointed  superintendent  of  highways 
and  water-works  of  Attleboro,  Mass. 


Obituary 


Thomas  H.  Walker,  chief  in- 
spector of  the  engineering  department, 
Kansas  City  water-works  department, 
died  in  Kansas  City,  March  20.  He 
was  born  in  Lockport,  N.  Y.,  in  1857. 
He  was  one  of  the  oldest  employees  of 
the  Kansas  City  water  department  and 
supervised  the  construction  of  many  of 
the  trunk  and  distributing  water  mains 
of  the  city. 

W  I  L  L I  A  .M  G.  W  I  L  k  I  N  s,  con- 
sulting engineer  and  head  of  the  firm 
of  W.  G.  Wilkins  Co.,  died  April  12, 
in  Northside,  Pa.  He  was  born  in 
Pittsburgh,  1854,  and  was  graduated 
from  Renssalaer  Polytechnic  Institute 
in  1879.  Soon  after  graduation  he 
entered  the  employ  of  the  Mississippi 
River  Commission.  From  1880  to  1887 
he  was  assistant  engineer  of  construc- 
tion with  the  Pennsylvania  R.R.  In 
1887  he  opened  an  office  in  Pittsburgh 
as  civil  engineer  and  architect  and  in 
1890  the  firm  of  Wilkins  &  Davidson 
was  organized.  In  1900  the  firm  was 
dissolved  and  has  since  continued  under 
the  firm  name  of  W.  G.  Wilkins  Co. 
Mr.  Wilkins  has  designed  and  built 
many  industrial  plants  in  Pennsylvania 
and  adjoining  states  among  which  are 
the  plants  of  the  H.  C.  Frick  Coke  Co., 
the  Cascade  Coal  &  Coke  Co.,  the  Whip- 
ple Colliery  Co.,  and  the  Chartiers  Coal 
&  Coke  Co. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


To  Resume  Work  on  $2,500,000 
Rimrock  Dam 

Work  on  the  $2,500,000  Rimrock  im- 
pounding dam  near  the  head-waters  of 
the  Tieton  River,  has  been  resumed  by 
the  U.  S.  Reclamation  Service,  with 
headquarters  in  Yakima.  The  construc- 
tion of  the  dam,  intended  to  create  a 
large  storage  basin  for  the  imgation 
of  the  Yakima  Valley  lands,  was  begun 
five  years,  but  was  inteiTupted  in  1917, 
when  the  United  States  entered  the 
war.  More  than  $750,000  of  the  ap- 
propriation of  $2,500,000  will  be  ex- 
pended during  the  present  year,  and 
before  the  end  of  May  700  men  will 
be  employed  on  the  work.  F.  T.  Crowe, 
supervising  engineer  of  the  project,  is 
located  at  Yakima. 

The  Rimrock  dam  will  create  a  deep 
artificial  lake  7  miles  long  and  mile 
wide  in  certain  stretches  by  flooding 
land  adjacent  to  the  river.  The  reser- 
voir, intended  for  storage  purposes,  will 
impound  185,000  acre-ft.  The  dam  will 
be  of  earth  and  rock  fill  type  of  con- 
struction, 900  ft.  long  and  200  ft.  high, 
and  will  contain  about  1.785,000  cu.yd. 
of  material.  The  completion  of  the 
reservoir  will  permit  of  reclamation  of 
about  75,000  acres  of  arid  land  in  the 
Yakima  Valley,  where  360,000  acres 
have  already  been  reclaimed.  When 
war  stopped  the  work,  about  $400,000 
had  been  expended. 


International  Chamber  to  Hear 
Building   Problem    Discussed 

The  Assoriatfd  General  Contractors 
of  America  has  appointed  a  general 
committee  headed  by  N.  S.  Hogg.ion. 
New  York  City,  to  prepare  a  discussion 
of  American  building  problems  at  the 
convention  of  the  International  Cham- 
ber of  Commerce  at  London  the  latter 
part  of  June.  The  committee  is  com- 
po<«ed  of  sixteen  members  of  the  A.  G. 
C,  and  from  among  them  will  be  cho- 
sen the  representatives  who  will  go  to 
the  London  convention. 


Boston  Chamber  Report  Assigns 
Causes  to  Building  Inaction 


Contracts  for  First  Quarter 
of  1920  and  1921  Compared 


The  special  committee  of  the  Boston  March   1921    Exceeds   March   1920,   Ex- 
Chamber  of  Commerce,  appointed  Dec.  eluding    Industrial    Work— Street 
23,    1920,    to    investigate    the    building  gnj  Roaj  Contracts  High 
situation,  has  made  its  report.     Causes 

for     building     inaction     are     ascribed  An   analysis  of  contracts  let,  as  re- 

chiefly  to  high   cost   of  building  mate-  ported  in  Engineering  News-Record,  for 

rials,    inefficiency    of   labor,    and    labor  the    first    quarter    of    1920    and    1921, 

waste  due  to  union  working  rules  and  shows  the  following  salient  facts:    (1) 

conditions.       In     the     public     hearings  That   the   total   value    of   all   contracts 

which  the  committee  held  from  Jan.  31  let    in    1921    is    approximately    50    per 

to    Feb.    11    it   examined    many   repre-  cent  of  contracts  let  in  1920;   (2)  that, 

sentatives  of  all  elements  in  the  build-  excluding    contracts    let    in    industrial 

ing  industry.  work,   1921   values   are   65   per  cent   of 

The    committee    found    that    present  1920    values;     (3)    that,    during    1920, 
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Hetch  Hetchy  Tunnel  Contract 
Is  Relinquished 

D.  D.  DeLucca,  a  subcontractor  on 
the  Hetch  Hetchy  tunnel  which  is  be- 
ing built  for  the  City  of  San  Francisco, 
has  relinquished  his  contract  and  his 
part  of  the  work  is  being  carried  on  by 
the  Construction  Co.  of  North  America, 
the  main  contractors  on  the  18  miles  of 
tunnel  now  under  way.  DeLucca  held 
the  subcontract  for  the  9  miles  of  tun- 
nel at  the  upper  end.  The  9  miles  on 
the  lower  end  is  under  subcontract  to 
A.  C.  Dennis,  who  is  making  good 
progress  and  is  reported  to  be  doing 
the  work  considerably  below  the  con- 
tract price. 
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Value  of  Excavation,  Dredging  Contracts 


Value  of  Industrial  Works  Contracts 
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Value    of   Building    Contracts 


Sjan  1. 1920  tit 

\Jon.6.l92l  /* 

Value  of  Federal  Government  Contnacts 


FIG.    1.      WKEKLY    COMPARISONS    OF    CONTRACTS    1,KT 


wage  rates  represent  a  percentage  of 
increase  over  the  wage  rates  prevailing 
in  1911  of  from  66,i(  to  237  per  cent, 
varying  with  the  particular  trade.  The 
smallest  percentage  of  increase  was 
found  in  the  ma.son  and  bricklaying 
trade,  and  the  largest  in  common  labor. 
The  average  hourly  rate  of  wages  in 
fifteen  occupations  of  the  building  trade 
was  found  to  be  96. Re.  in  1920  as  com- 
pared with  50c.  in  1914,  an  increase  of 
93.2  per  cent  during  the  six-ye.ir  period. 
As  to  the  inefficioncy  of  labor,  the 
committee  reported  it  to  bo  a  more  or 
less  natural  condition  springing  from 
circumstances  existing  during  the  war 
.in  which  there  was  a  sudden  demand 
for  all  classes  of  labor  in  excess  of  the 
supfily. 


there  was  a  general  decline  from  the 
first  of  the  year  in  the  value  of  build 
ing  done;  (4)  that  there  has  been  a 
remarkable  increase  in  the  value  of 
contracts  let  in  1921;  and  (5)  that,  ex- 
cluding industrial  work,  the  total  value 
of  contracts  let  for  March,  1921,  exceed 
those  let  during  March,  1920. 

The  total  value  of  all  contracts  let 
for  the  first  quarter  of  1920  for  all 
classes  of  building  was  $473,365,525  as 
compared  with  a  total  value  of  $229,- 
599,769  for  the  first  quarter  of  1921. 
However,  the  greatest  amount  of  the 
discrepancy  between  these  two  figures 
is  attributable  to  the  practical  cessation 
of  industrial  building.  The  total  value 
of  those  contracts  alone  were  in  excess 
of  $168,000,000  during  1920.  whereas  in 
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1921  their  total  value  is  only  about  $36,-  1920    and    1921,    excluding    industrial- 

000,000.  building  contracts.     The  curve   for   in- 

In  all  classes  of  construction  the  total  dustrial   building   for    1920    is   also    in- 

value   of  contracts   let   in   March    1921  eluded  with  the  composite  curves.     It  is 

are  found  to  be  75  per  cent  of  the  value  generally  accepted  that  at  least  imme- 

of  contracts  let  in  March,  1920.     How-  diate   future    building   will   concern    it- 

ever,  disregarding  the  value  of  indus-  self  primarily  with  needed  construction. 


In  view  of  that  fact,  the  value  of  in- 
dustrial contracts  is  omitted  from  the 
composite  curves. 


trial  contracts,  the  comparative  money 
value  of  all  contracts  for  the  two 
months  are:  1920,  $100,078,251;  1921, 
$97,252,481.     This    does    not    take    into 

account  the  current  cost  of  construction   Rgigj-t  Bids  for  New  York  Barge 

as  compared  with  cost   a  year  ago,-  a  ro^ol  Vr,,,inmar,i 
discrepancy  which  amounts  to  at  least  '-'^"^'  liquipmeni 
10  per  cent  in  favor  of  1921.     Assum-  All  bids  received  by  the  War  Depart- 
ing that  building  costs  are  10  per  cent  ment    April    7,    for    New    York    State 
lower  now   than    a   year   ago,   this   in- 
creases the  March,   1921,  figure  to  ap- 


Barge  Canal  equipment,  except  that  for 
one  tugboat,  were  rejected  by  the  chief 
proximately      $107,000,000  —  $7,000,000    of    inland     and     coastwise     watei-ways 
more  than   M'arch  of  last  year.     None 
of   these   figures   take   residential   con- 
struction into  account,  as  Etigineerinn    tinuance   of   operation   by   the   Govern- 


service.     In  accordance  with  the  recent 
act   of   Congress  directing   the   discon- 


Neivs-Record     reports     upon     housing 
projects  only  in  excess  of  $25,000 


ment  of  the  fleet  of  barges  on  the  New 
York  State  Barge  Canal,  the  War  De- 


The    value    of   contracts    let  for   the  partment    offered    75    per    cent    of    the 

first  three   months   of   1920   were:    (1)  entire  fleet  for  sale  by  sealed  bid.    Nine 

January,    $175,163,766;     (2)     February,  bids   were   received,   but   the    only   one 

$149,261,676;  and  (3)   March,  $148,940,-  accepted  was  that  of  the  Niagara  Ferry 

083.     For  the  first  quarter  of  1921,  the  Co.,  Grand  Island,  N.  Y.,  of  $7,177  for 

figures  are:    (1)    January,   $54,408,367;  the  tug  "Lenahan." 


February,  $62,906,791;  and  March,  $112,- 
284,611.  Thus  it  is  seen  there  was  a 
considerable  decline  in  the  value  of  con- 
tracts let  in  March,  1920,  over  those  of 
January,  1920,  whereas  the  March,  1921, 
contract  value  is  a  little  more  than  100 


The  equipment  offered  for  sale  is 
valued  at  $2,000,000,  and  consists  of  15 
self-propelled  barges,  38  steel  cargo 
barges,  16  concrete  cargo  barges,  3 
wooden  barges,  3  small  tugs,  and  10 
wooden  coal  barges.     With  the  excep- 


per  cent  in  excess  of  the  January,  1921,    tion   of  3  wooden  cargo  barges  and   3 

contract  value.   It 

is    believed     that 

the    contracts    let 

for     the     coming 

spring   months 

will   exceed   those 

of    March,     1921, 

inasmuch     as     a 

steady  increase  in 

the     number     of 

street     and     road 

and  miscellaneous 

building    projects 

put  uner  contract 

is     noted.       This 

belief  is  substan- 

tiated  by  the  fact  that  for  the  first  small  tugs,  all  of  the  equipment  was 
week  of  April  the  number  of  projects  constructed  for  the  Government  within 
advertised  was  22  per  cent  larger  than  the  last  few  years  and  designed  for  the 
the  average  for  March  of  this  year  and     canal   service. 

German  Steel  Trust  Dead 

(Berlin    Conispondtncr) 
The  Stahlwerksverband,  which  is  the 
In   order   to   give   a  general   idea   of     official  title  of  the  German  steel  trust. 


FIG.    2.      COMPOSITE    CURVES    EXCLUDE    INDUSTRI.iL 
WORK— THIRD  CURVE  IS  1920  INDUSTRIAL  WORK 


the  number  of  projects  put  under  con- 
tract during  the  first  week  of  April 
exceeded  the  March  weekly  average  by 
13  per  cent 


the  trend  in  various  classes  of  con- 
struction, comparing  the  first  quarters 
of  1920  and  1921.  the  accompanying 
charts  have  been  made,  based  upon  con- 
tracts let  as  reported  in  the  Construc- 
tion News  of  Engineering  News-Record. 
Though     the     week-to-week     reports 


has  just  delivered  its  report  covering 
the  time  between  July,  1919,  and  June. 
1920,  at  which  latter  date  the  business 
activities  of  the  corporation  ceased.  The 
beginning  of  the  dissolution  of  the 
trust  dates  from  the  early  stages  of  the 
war  when   it  commenced   to   totter   on 


make  the  curves  appear  erratic,  a  study  account  of  the  Steadily  growing  tend- 

will  indicate  that  there  is  more  steadi-  ency  of  its  members  to  free  themselves 

ness  in  all  cla.sses   of  construction  foi  from    all    restrictions    with    regard    to 

the  first  quarter  of  1921  than  obtained  production   and   distribution.     It   is  be- 

for    the    corresponding    period    of   last  lieved   the   trust   would   have   fallen   to 


year.  As  the  curves  indicate,  only  in 
industrial  work  docs  the  curve  of  1920 
keep  continuously  above  that  of  1921. 

The  composite  curves  in  Fig.  2  are  a 
comparison  of  all  contracts  let  during 


pieces  earlier  but  for  the  fact  that 
during  the  war  the  government  brought 
influence  to  bear  upon  the  steel  works 
for  the  sake  of  the  continuation  of  the 
trust. 


The  Situation  as  Regards 
Building  Labor 

Boston  and  Denver,  two  cities  in 
which  the  dispute  over  building  wage^ 
has  been  felt  the  keenest,  have  under- 
taken construction  on  an  open  shop 
basis  during  the  last  few  days. 

As  a  result  of  the  failure  of  the 
arbitration  plan  offered  as  a  means  of 
settlement  of  the  strike  of  the  building 
trades  in  Boston,  the  announcement  has 
been  made  by  the  building  trades  em- 
ployees association,  that  work  will  be 
resumed  on  an  open  shop  basis.  After 
unsuccessful  attempts  had  been  made 
by  the  Boston  Chamber  of  Commerce 
and  other  organizations  and  individuals 
to  end  the  strike  declared  in  January  as 
a  protest  against  wage  reductions,  the 
state  board  of  conciliation  and  arbi- 
tration took  the  matter  in  hand.  The 
united  building  trades  council,  acting 
as  a  body,  agreed  to  conciliate  as  did 
the  building  trades  employers  associa- 
tion until  it  was  known  that  not  all  of 
the  unions  affiliated  with  the  central 
union  favored  conciliation.  On  that 
basis,  the  employers  refused  to  concili- 
ate. The  several  attempts  that  have 
so  far  been  made  by  the  state  board  of 
conciliation  to  harmonize  the  disputants 
have  failed. 

Five  trade  unions  in  Denver  refused 
to  accept  the  reduced  wage  scales  re- 
cently authorized  by  the  state  indus- 
trial commission,  and  are  no  longer 
recognized  by  the  master  builders  asso- 
ciation of  Denver. 

The  situation  in  Rochester,  N.  Y.,  is 
practically  the  same,  the  members  of 
six  building  trades  recently  meeting  the 
proposition  of  reduced  wages  with  a  flat 
refusal.  Conferences  are  being  con- 
tinued in  the  hope  that  some  amicable 
adjustment  may  be  made  before  May  1. 
Bricklayers  and  stonemasons  in  Chi- 
cago have  rejected  a  proposed  20  per 
cent  wage  cut.  The  unions  of  Daven- 
port, Iowa,  are  looking  to  Chicago, 
awaiting  the  outcome  of  the  referen- 
dum there  before  a  decision  is  taken  in 
the  matter  of  the  approximate  20  per 
cent  decrease  recommended  by  the 
state  builders  exchange. 


Pine  Output  70  Per  Cent  Normal 

For  the  week  ended  Friday,  April 
1,  1921,  134  mills  reporting  to  the 
Southern  Pine  Association  showed  an 
aggregate  production  of  70  per  cent  of 
normal.  For  that  same  week,  orders 
exceeded  the  production  for  the  week 
by  8  per  cent,  shipments  by  5.3  per 
cent.  These  figures  indicate  that  ship- 
ments are  now  only  25.8  per  cent,  and 
orders  23.8  per  cent,  below  normal  pro- 
duction. 


The  Dillingham  Bill  Reintroduced 

Senator  Dillingham,  shortly  after  the 
extra  session  of  Congress  convened 
April  11,  reintroduced  his  immigration 
bill  that  failed  of  passage  at  the  last 
session.  The  bill  proposes  to  restrict 
immigration  to  3  per  cent  of  any  ethnic 
group  now  in  the  United  States. 


April  21,  1921 
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Detroit  Voters  Authorize  Munic- 
ipal Cement  and  Brick  Plants 

A  charter  amendment  providing'  for 
the  acquisition  of  a  municipal  cement 
plant  and  municipal  gravel  pits  urged 
by  the  commission  of  public  works 
was  approved  by  the  voters  of  Detroit 
at  the  recent  election.  This  step  was 
urged  in  view  of  the  extensive  building 
program  anticipated  by  the  city  and  in 
order  that  construction  materials 
might  be  obtained  from  independent 
sources  in  the  event  that  inflated  prices 
continued  to  prevail.  The  amendment 
also  gives  the  commissioner  the  power, 
with  the  approval  of  the  common  coun- 
cil, to  establish  and  operate  plants  for 
the  manufacture  of  common  brick, 
vitrified    crocks    and    creosote    blocks. 

The  commissioner  has  estimated  that 
a  city-owned  cement  plant  and  gravel 
pit  would  result  in  a  saving  of  at  least 
$.500,000  in  one  year,  in  view  of  the 
large  amount  of  municipal  street  rail- 
way, sewer  and  paving  work  to  be 
done,  added  to  the  routine  needs  of 
the  department.  This  estimate  does 
not  include  what  might  be  saved  by 
supplying  cement  by  the  city  to  the 
Belle  Isle  Bridge  and  public  buildings, 
contemplated    and    under    way. 

Bids  have  not  yet  been  asked  for  the 
acquisition  of  a  municipal  cement  plant. 
City  officials  are  awaiting  the  outcome 
of  the  third  advertisement  for  bids  on 
cement,  previous  bids  having  been  re- 
jected as  too  high.  Bids  will  again  be 
opened  for  furnishing  175,000  bbl.  of 
cement  before  further  steps  ai'e  taken 
to  erect  or  otherwise  acquire  a  munic- 
ipal plant. 


Contractors  Service  to  Be  Supplied 
By  Surety  Company 

In  order  to  supply  complete  informa- 
tion to  contractors  for  all  New  York 
State  departments,  the  American  Sur- 
ety Co.,  New  York  City,  has  opened 
a  state  surety  bond  bureau  at  148  State 
St.,  Albany.  The  bureau  will  furnish 
without  cost  to  its  clients  accurate  con- 
tract news  from  every  department  as 
soon  as  the  information  is  made  avail- 
able to  the  public.  The  work  will  be 
comprehensive,  covering  not  only  con- 
struction work,  but  al-so  supplies  of 
every  kind.  Some  of  the  services  of 
the  bureau  will  be:  Publication  of  daily 
bulletins  containing  notices  of  alT  state 
calls  for  bids  on  purchases,  sales  and 
construction  work;  the  furnishing  of 
bidding  blanks  and  specifications  to  all 
contractors  interested;  telegraphic 
notice  of  bid  openings  and  awards;  fil- 
ing of  bid  papers;  reporting  of  bid 
openings,   with    prices. 


Permanent  New  York  Branch 

Construction  Congress 

Formed 

The  New  York  Council  of  the  Na- 
tional Congress  of  the  Building  and 
Construction  Industry  was  recently 
formed  by  representatives  of  all  ele- 
ments in  the  building  industry.  A  com- 
mittee of  40  was  appointed  to  take 
charge  of  the  details  of  organization. 
A  preliminary  meeting,  at  which  time 
plans  were  laid  for  the  formation  of 
the  New  York  branch,  was  held  late  in 
January,  as  reported  in  Engineering 
News-Record,  Feb.  3,  p.  239. 


A.  G.  C.  and  Con.struction  Indus- 
tries Confer  on  Immigration 

At  a  recent  meeting  in  Washington, 
representatives  of  the  Associated  Gen- 
eral Contractors  of  America,  and  the 
National  p-edcration  of  Con.struction 
Industries  decided  to  oppose  restrictive 
immigration  measures  of  an  emergency 
nature  and  to  support  legislation  of  a 
permanent,  constructive  character.  It 
is  understood  that  Senator  Sterling  in- 
tends reintroducing?  his  immigration 
bill,  with  revisions,  and  it  is  this  meas- 
ure which  the  immigration  i.-ommittees 
of  the  two  bodies  are  studjring  particu- 
larly. 


Westinghouse  Plans  to  Build 
California  Plant 

As  a  result  of  a  visit  to  the  Pacific 
Coast  during  the  latter  part  of  1920  of 
two  of  the  officials  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  a  12-acre  tract  of 
ground  has  been  purchased  at  Emery- 
ville, Cal.,  by  the  company  upon  which 
it  plans  to  erect  buildings  that  will  give 
increased  advantage  and  space  to  the 
San  Francisco  service  shop  and  ware- 
house. This  building  will  be  followed 
by  the  erection  of  additional  buildings 
to  provide  facilities  for  assembling  elec- 
trical machinery  for  use  on  the  Pacific 
Coast.  The  plant  will  probably  be  used 
ultimately  for  building  and  testing  elec- 
trical machinery  and  will  prevent  delays 
in  shipment  and  in  many  ways  contrib- 
ute to  better  service  for  Pacific  Coast 
cities.  Plans  for  the  first  group  of 
buildings  comprising  an  approximate 
floor  space  of  120,000  sq.ft.  are  now 
being  prepared  by  the  company's  archi- 
tect at  East  Pittsburgh. 


Guy  Breaks,  Derrick  Falls,  Killing 
Workman  and  Wrecking  Steel 

When  a  guy  rope  that  anchored  the 
dead-man  of  a  7-ton  steel  derrick  used 
in  erecting  the  steel  trusses  for  a 
theater  in  Irvington,  New  Jersey, 
parted  April  13,  the  derrick  fell,  killing 
one  workman,  injuring  three  others  and 
wrecking  the  steel.  The  derrick  was 
being  taken  down,  the  six  86-ft.  roof 
trusses  having  just  been  set  in  place. 
It  was  in  the  approximate  center  of 
the  building  and  fell  to  the  rear,  the 
end  of  the  dead-man  cutting  a  hole  in 
the  ma.sonry  wall  and  the  steel  boom 
striking  the  top  of  the  wall  bending 
over  it.  The  guy  that  broke  was  said 
to  be  a  new  one.  Some  of  the  steel 
members  ran  be  salvaged.  Aside  from 
slight  damage  done  by  the  boom  and 
dead -man  the  masonry  wall  was  not 
injured. 


Past  Week  Is  Record  for  Year 
in  Value  of  Contracts  Let 

The  value  of  contracts  let,  as  re- 
ported in  Engineering  News-Record 
during  the  past  week  total  $30,874,237, 
the  highest  weekly  figure  of  the  year. 
The  record  is  attributable  to  the  large 
number  of  street-and-road  contracts  let 
and  to  the  steady  increase  in  miscel- 
laneous building.  Pennsylvania  let 
highway  contracts  aggregating  in  ex- 
cess of  $3,000,000,  and  Ohio,  contracts 
valued  at  $847,496.  Most  of  the  other 
street-and-road  contracts  are  small,  as 
is  indicated  by  the  fact  that  142  proj- 
ects total  in  value  $13,807,19.5.  Miscel- 
laneous building  contracts  represent  an 
aggregate  value  of  $13,441,493.  the 
largest  projects  being  two  $2,.500,000 
hotels,  one  in  Windsor,  Ont,  and  the 
other  in  Cleveland. 


Atlas  Co.  Issues  Statement  on 
Cement  Prices 

According  to  a  statement  recently 
issued  by  the  Atlas  Portland  Cement 
Co.,  New  York  City,  its  cost  of  manu- 
facturing cement  was  30  cents  a  barrel 
higher  for  1920  than  on  Sept.  1,  1918, 
the  date  on  which  the  government  fixed 
the  price  of  cement  at  $1.75  per  barrel. 
The  recent  report  made  by  the  United 
States  Geological  Survey  showed  that 
the  average  selling  price  of  the  Lehigh 
Valley  district  for  the  year  1920  was 
$1.91  per  barrel.  The  statement  of  the 
Atlas  Co.  is  that  its  average  was  below 
this  figure.  The  Atlas  Co.  therefore 
points  to  the  fact  that  though  the  dif- 
ference in  the  cost  of  manufacture  was 
30  cents  a  barrel  the  increase  in  the 
price  fixed  by  the  government  was  only 
16  cents  per  barrel. 

The  increased  cost  of  manufacture  of 
30  cents  per  barrel  for  1920  over  the 
four-month  period  ending  with  Jan.  1, 
1919,  the  Atlas  Co.  finds  accountable  to 
a  46  per  cent  increase  in  labor  cost,  20 
per  cent  increase  in  coal  and  23  per 
cent  increase  in  materials  and  supplies. 

Though  these  figures  indicate  a 
greater  increase  in  mill  cost  than  in 
selling  price,  the  increased  output  dur- 
ing 1920  more  than  off'set  the  differ- 
ences reflected  in  the  yearly  income,  con- 
tinues the  Atlas  statement.  The  Lehigh 
Valley  district  is  used  in  the  comparison 
because  of  the  much  larger  output  of 
the  Atlas  Co.  in  that  district.  The 
Atlas  statement  gives  a  figure  substan- 
tially under  10  per  cent  as  its  income 
for  all  plants  in  1920  on  its  capital  in- 
vcstnicnta 

Record  Number  Freight  Cars  Idle 

Previous  records  for  the  number  of 
surplus  or  idle  freight  cars  on  the  rail- 
roads of  the  United  States  were  broken 
during  the  week  ended  April  8,  ac- 
cording to  reports  just  compiled  by  the 
car  .service  division  of  the  American 
Railway  Association.  The  number  of 
cars  for  which  there  was  no  freight 
averaged  .507,427,  or  approximately  21 
per  cent  of  the  total  freight  cars  owned 
by  the  railroads  of  the   United  States. 
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This  is  an  increase  of  over  11,000  cars 
as  compared  with  the  previous  week, 
and  an  increase  of  210,000  cars  since 
the  first  of  the  year.  Of  the  total  num- 
ber of  idle  cars  261,294  were  coal  cars, 
an  increase  of  about  6,000  cars  in  a 
week,  while  there  were  176,916  surplus 
box  cars,  an  increase  in  a  week  of  5,000. 
At  the  time  of  the  business  depression 
in  1919,  following  the  armistice,  the 
number  of  surplus  freight  cars  reached 
451,739   for  one  week  of   March. 


Building  in  New  York  Cities 

According  to  the  labor  market  bul- 
letin issued  by  the  bureau  of  statistics 
and  information  of  the  New  York 
State  Industrial  Commission,  building 
permits  issued  in  the  first-  and  second- 
class  cities  of  the  state  took  a  sudden 
upward  turn  in  February,  the  esti- 
mated value  of  authorized  building 
work  for  that  month  being  $24,817,935. 
This  is  an  increase  3  per  cent  over  the 
February,  1920,  total. 


Slight  Decrease  in  Wholesale 
Prices  Noted  in  March 

According  to  a  bulletin  recently 
issued  by  the  U.  S.  Bureau  of  Labor 
Statistics  the  weighted  index  number 
of  wholesale  prices  compiled  by  the 
bureau  stood  at  162  for  March,  as 
compared  with  167  for  February  and 
177  for  January.  Full  information  on 
specific  commodities  is  contained  in 
Bulletin   1079,   Department   of   Labor. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published  weekly  for  the     changes  on  the  less  important  materials.     Moreover, 
purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  , 

The  first  issue  of  each  month  carries  complete 


quotations  for  all  construction  materials  and  for  tne 
important  cities.    The  last  complete  hst  will  be  found 


Steel  Products:  New  York      Atlanta 

Structural  shapes,  100  lb ?3.33           ?4.25 

Structural  rivets,  100  lb 4.85            

Reinforcing  bars,  i  in.  and  larger,  100 

lb , 3.23             3.75 

Steel   pipe,   black,   2i   to  6  in.   lap, 

discount 49% 

Cast  iron  pipe,  6  in.  and  over,  100 

ton 63.30 

Concreting  Material: 

Cement  without  bags,  bbl. 3  .  10  (del.)  3  .00 

Gravel,  f  in.,  cu.yd 2 .  SO 

Sand,  cu.yd 1-25 

Crushed  stone,  |  in.,  cu.yd 2.15 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 48.00 

Lime,  finished,  hydrated,  ton 21  00 

Lime   common,  lump,  200  lb.  bbl. . .      3  30 

Common  brick,  delivered,  1,000 18  40 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 
block 

Linseed  oil.  raw,  5  bbl.  lots,  gal. . . . 


Dallas 

?3.75 
7.05 

3.85 


Minne- 
Chicago   apolis 
23.23     ?3.51 
4.88       5.30 


Denver 

54.65 


3.13 


50.60-5%  40(ai45%         58^% 


59.22 


2. 

1.50 

2.50 


38.00 

18.00 

1.60 

12.00 

0.14 


66.20 


2.85 
1.75 
1,75 
3.20 


45  00 

25  00 

2  50 

25.00 

0.21 


64.10 


2.17 
2.75 
2.75 
2.75 


3.531 
51.9-5% 
67.80 


2.41 
2.00 
1.00 
2.25 


4.22i 


Common  labor,  union,  hour 

Common  labor,  non  union,  hour. 


65 
75®.  80 


.35 
.25 


55.00 

20.00 

1,65 

12.00 

.12 

.096 
.71 


.60@100    1.00 
.40@.60        .50 


38  00 

29  00 

2,00 

18.00 

.06 

.104 
.75 

.50 
.50 


Exolanaticn  of  Prices— Prices  are  to  contractors  quotes  on  fir  instead  of  pme      Brick  is  $  1 8  delivered, 

in  carload  lots  unless  other  quantities  are  specified.  16  on  cars.  Gravel,  sand  and  crushed  stone  quoted  at 
For  steel  pipe,  the  prevailing  discount  from  l>st_pr- 

given;  43-5%  means  "     "  ^ 


discount  of  45  and  5  per 
cent.  45(8,50  means  a  range  of  45  to  50  per  cent. 
New  York  quotations  are  delivered  except  tiles, 
which  are  "on  trucks."  .Sand,  gravel  and  crushed 
stone  are  quoted  alongside  dock  Chicago  quotes 
hydrated   lime   in  50-lb.  paper  bags.    Minneapolis 


The  decrease  in  U.  S.  Steel  Corpora- 
tion mill  prices,  noted  on  p.  660  of  the 
Apr.  14  issue  of  Engineering  News- 
Record,  has  had  little  effect  on  ware- 
house prices  owing  to  the  fact  that 
the  warehouses  had  already  reduced 
prices  to  agree  with  a  $2  base  at 
Pittsburgh.  It  is  still  possible  to  buy 
certain  products  under  the  Steel  Cor- 
poration prices.  For  example,  plain 
reinforcing  steel  can  be  bought  for 
$3.23  delivered  in  New  York,  as  against 
the  Corporation  price  of  $3.38.  The 
extra  for  twisted  reinforcing  steel  is 
12  Jc.  per  100  lb.  Present  prices  of 
light  rails  per  100  lb.,  delivered  in  New 
York  are:  8-lb.,  $3.59;  12-lb.,  $3.54i; 
16@20-lb.,  $3.50;  25@45-lb.,  $3.45J. 
Following  is  a  comparison  of  the  new 
mill  prices  with  prices  delivered  in  New 
York: 


pit.  Common  labor  not  organized.  Denver  quotes 
cement  "on  tracks";  gravel  and  sand  at  pit.  stone  on 
cars.  Hme,  brick  and  lumber  on  job.  Tile  price  is  at 
warehouse.  Linseed  oil.  delivered.  Atlanta  quotes 
sand,  stone  and  gravel  per  ton  instead  of  per  cu. 
yd  Dallas  quotes  Hme  by  the  180-lb.  bbl.  San  Fran- 
cisco quotes  on  Heath  tile.  5S  x  8  x  1 1  i    Prices  are  all 

Changes  Since  Last  Week 

Mill  Delivered 

Pittsburgh  New  York 

Bars $2  10  $3  23 

Plates 2  20  3  33 

Structural  shapes 220  333 

Wirenails 3  25  4,00 

Tinplates 6.25  7  50 

The  only  change  in  the  New  York 
market  is  a  further  decrease  in  the 
price  of  linseed  oil.  The  oil  dropped 
also  in  Atlanta,  Chicago  and  Denver. 
While  brick  quotations  in  New  York 
are  practically  the  same  as  last  week, 
being  $15  as  against  last  week's  $15 
to  $16  at  wholesale,  the  market  is 
"softer."  Common  brick  dropped  $2  in 
Denver.  Tile  is  down  Ic.  per  block  in 
Denver;  and  can  now  be  bought  in 
Montreal  for  19c.  per  block,  as  against 
a  former  price  of  28c.  Hard  wall 
plaster  is  $21.75  per  ton  in  Montreal, 
an  advance  of  75c.  Montreal  reports 
that  few  price  reductions  are  expected 
and  that  labor  is  plentiful. 


70,00 


3  10 
2  50 
1.10 
3.50 


47  00 

32,00 

3-20 

14  00 

.10 

.10 
.93 


of  .\pril  7,  the  next, 

San 

Francisco 

34,45 

7.05 

2.35 

44@47 

87.65 


3.09 
2,50 
1.65 
2.50 


Seattle 

25.00 

6.25 

4.50 


73.00 


3.10 
1.50 
1.50 
3.50 


Montreal 

35.00 

8.50 

4.25 

5% 

80.00 


3.44 
1  50 
1.50 
2.10 


27.00 
25.40 

2,25 
18.00 

.12i 

•  Hi 


28@30  120  00 

24.00  30.00 

2  75  15,00 

19.00  18.00 


.  50@.63i 

.37J@.50 


.8U 

.50@.55 


.13 


19 


.30®.  40 


f.ob.  warehouses  except  C.  I.  pipe,  which  is'inill  price 
r.lus  freight  to  railway  depot  at  any  terminal.  Lum- 
ber prices  are  delivered  "at  ship  tackle  in  San  Fran- 
cisc'i  ex  mill,"  Seattle  quotes  on  Douglas  fir,  instead 
of  pine;  and  on  lime  in  paper  bags,  Montreal  quotes 
sand,  stone  and  gravel  per  ton,  and  lump  lime  by  the 
ton.     No  organized  common  labor  in  Montreal. 


Atlanta  announces  reductions  on  steel 
and  cast-iron  pipe  as  the  result  of  a 
manufacturers'  decrease.  Lower  prices 
on  shapes,  rivets  and  reinforcing  bars 
are  expected  by  May  1. 

As  regards  the  Chicago  wage  dis- 
pute, on  Apr.  16  70  per  cent  of  the 
unions  had  refused  to  accept  the  pro- 
posed cut  from  $1.25  to  $1  per  hour 
on  skilled  labor,  and  from  $1  to  75c. 
on  common.  The  Employing  Contrac- 
tors' Association  delivered  an  ultima- 
tum to  the  effect  that  $1  will  be  the 
maximum  wage  after  May  1.  Serious 
resistance  by  labor  is  not  anticipated. 

Minneapolis  reports  that  the  unions 
will  decide  by  May  1  whether  to  accept 
or  reject  the  reduced  scales.  A  num- 
ber of  the  St.  Paul  unions  have  rejected 
proposed  cuts,  and  have  taken  steps  to 
enter  the  construction  field,  by  farming 
out  their  o\%ti  building  organizations. 
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A  Valuable  Structural  Record 

WHATE^'ER  be  the  opinion  regarding  the  New 
York  State  Barge  Canal  as  an  economic  factor 
there  can  be  no  doubt  of  its  high  standing  as  a  work 
of  engineering.  With  few  exceptions  its  structures 
have  been  models  of  detail  design  which  may  well  be 
set  up  as  standards  for  future  shipping  canal  work.  The 
.state  engineer,  Frank  M.  Williams,  is  to  be  congratu- 
lated, therefore,  for  issuing  as  a  part  of  his  1920  report 
a  "book  of  plans,"  which  includes,  in  large  scale,  draw- 
ings of  the  principal  structures  on  the  canal.  Too  in- 
frequently are  the  structural  records  of  big  projects  pre- 
served in  such  convenient  form. 

Vicious  Garbage  Legislation 

AT  FREQUENT  intervals  an  attempt  is  made  to  pro- 
l\.  hibit  the  disposal  of  the  sewage  or  garbage  of  a 
city  outside  its  own  limits.  Two  vicious  pieces  of  such 
legislation,  which  would  virtually  prohibit  the  disposal 
of  the  garbage  produced  in  any  one  of  the  five  counties 
comprising  New  York  City  outside  of  that  county  was 
rushed  through  the  New  York  Legislature  in  its  recent 
closing  hour.s.  To  make  the  action  worse,  in  order  to 
remove  the  bill  from  a  possible  veto  by  the  Mayor  of 
New  Y'ork,  the  bill  masqueraded  as  an  amendment  to 
the  general  health  laws  of  the  state,  although  limited 
to  cities  with  a  population  of  a  million  or  more.  One 
bill  prohibits  the  transportation  of  garbage  from  one 
county  to  another  for  disposal  and  a  .second  prohibits 
the  construction  of  a  garbage  disposal  plant  in  any 
county  without  permission  from  the  aldermen  from  that 
county.  Followed  to  its  logical  end,  since  it  splits  the 
city  into  subdivisions,  such  legislation  would  limit  gar- 
bage or  sewage  di.sposal  to  the  wards  in  which  it  is 
produced,  then  to  the  blocks,  the  houses  and,  in  the 
ca.se  of  multi-family  houses,  to  each  apartment.  When 
governor  of  New  .Jersey  Woodrow  Wilson  vetoed  a 
similar  but  more  honest  bill  governing  sewage  work.s. 
It  i."  to  be  hoped  that  this  dishonest  and  otherwise 
vicious  hill  well  be  vetoed  by  the  governor. 

Fiowability  and  the  .Minute  Mix 

WHETHER  the  word  u.sed  be  consi.stency,  flow- 
ability,  or  workability,  the  condition  of  concrete 
described  by  the  term  is  of  great  importance.  Those 
who  are  studying  it  are  trying  to  express  by  test  and 
observation  the  approach  to  perfection  of  mixture  that 
concrete  attains.  For  the  finished  material  this  can  be 
measured  by  .xtrength.  but  that  determination  comes  too 
late  to  affect  the  makeup  of  the  sample  or  of  the  batches 
it  represents.  Measures  of  worka>)ility,  on  the  other 
hand,  are  applicable  while  the  concrclf  itself  may  be 
changed  to  cure  any  revealed  defects.  This  workability 
is  manifestly  a  function  of  material  and  mixing,  though 
more  emphasis  has  heretofore  been  put  on  the  former 
than  the  lattpr      Some  tests  made  by  Prof.  W.  K.  Hatt 


and  recently  reported  to  the  American  Concrete  Insti- 
tute show  how  large  a  part  the  mixing  plays.  It  was 
found,  for  instance,  that  workabilit.v,  as  measured  on  the 
Bureau  of  Standards  flow  table,  increases  with  the  time 
of  mixing,  provided  the  quantity  of  water  is  kept  con- 
stant, the  change  being  particularly  marked  between 
30  sec.  and  1  min.,  and  not  changing  much  thereafter. 
In  other  words,  it  is  possible  to  obtain  the  same  work- 
ability by  mixing  1  min.  with  a  given  amount  of  wa*:er 
that  is  obtained  by  mixing  i  min.  with  25  per  cent  more 
water.  Contractors  sometimes  resort  to  the  '-min.  mix 
to  save  time  and  then  supersaturate  the  batch  to  make  it 
ilow  readily.  Tests  before  this  have  shown  that  short- 
time  mixing  reduces  strength  but  not  before  has  there 
been  quantitative  observation  of  the  relation  between 
workability  and  time  of  mixing.  This  makes  doubly 
necessary  an  insistence  on  a  longer  mix. 

Hysteria  on  Immigration 

THE  reintroduction  in  Congress  of  the  Dillingham 
bill  which  would  restrict  immigration  to  .3  per  cent 
annually  of  the  number  of  the  respective  races  now  in 
this  countr.v  brings  forth  further  reflections  upon  our 
hysterical  handling  of  great  national  questions.  It  is 
le.ss  than  a  year  since  a  strong  group  advocated  whole- 
sale importation  of  Chinese  coolies.  Today  the  voices 
of  the  members  of  that  group  are  stilled  by  the  demand 
for  work  from  some  millions  of  unemployed.  There 
exists  now  little  or  no  sentiment  for  letting  down  the 
immigration  bars.  On  the  other  hand,  there  is  rampant, 
as  never  before,  demand  for  rigorous  restriction  of 
immigration.  Many  who  now  demand  restriction  sin- 
cerely believe  that  the  influx  of  undesirable  foreigners 
will  have  a  serious  influence  upon  our  national  life. 
Most  of  them,  however,  if  they  run  "true  to  form"  are 
exclusionists  at  present  for  temporary  economic  rea- 
sons. Labor  in  this  country  is  plentiful,  they  say,  why 
then  admit  any  more?  A  year  hence,  if  labor  shouUl 
be  scarce,  these  same  gentlemen  will  probably  be  clamor- 
ing for  the  admission  of  Chinese  coolies.  All  of  which 
is,  for  those  who  see  it,  an  argument  for  a  careful 
study  of  the  racial,  political  and  economic  eflfects  of 
immigration  and  a  founding  thereon  of  a  policy  that  can 
he  pursued  year  in  and  year  nut  and  that  will,  in  the 
long  run,  be  for  the  best  interests  of  America. 

Racial  Versus  Economic  Rea.sons 

OBA'IOUSLY  there  has  been  a  material  change  in  the 
immigration  situation  the  last  generation — a  change 
too  well  known  to  need  elaboration  here.  In  brief,  the 
nations  of  Southern  Europe  have  not  the  characteristir,- 
of  those  which  contributed  the  hulk  of  immigrants  30 
\ears  ago.  That  fact  has  made  the  racial  consideratior. 
of  possibly  dominant  importance.  No  one  desired  for- 
merly to  restrict  .America  as  a  haven  for  those  who  were 
politicallv  and   religiously  oppres.iied.     Such  oppression 
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has  well  nigh  passed,  but  even  if  it  had  not  we  would 
be  forced  to  consider  whether  we  should  continue  to 
offer  a  haven  at  the  possible  expense  of  serious  deteri- 
oration of  American  national  life.  A  picture  is  easily 
drawn  of  the  detrimental  influence  of  these  Southern 
and  Western  European  races,  but  while  there  have  been 
many  sociological  studies  we  doubt  whether  the  facts 
have  been  fully  marshalled  and  fairly  analyzed.  If  upon 
a  fair  study  the  decision  should  be  adverse  to  large 
immigration  no  American  would  continue  to  advocate  a 
policy  that  was  plainly  detrimental.  However,  if  the 
conclusions  on  racial  grounds  should  not  be  ovenvhelm- 
ing  in  their  finality  the  economic  argument  would  have 
considerable  weight.  How  much  common  labor  must  we 
have  annually?  is  the  form  in  which  the  economic  ques- 
tion is  usually  stated.  That,  too,  has  never  had  an  ade- 
quate answer.  Now  each  one  answers  it  in  accordance 
with  his  own  limited  experience.  For  ourselves  we 
believe  that  an  answer  based  upon  close  study  would  be 
rather  shocking  to  those  who  are  fearful  lest  our  indus- 
tries will  be  seriously  crippled  by  a  shutting  off  of 
the  European  common-labor  supply.  We  have  great  faith 
in  the  ability  of  American  inventors  to  supply  labor- 
saving  machinery;  and  with  that  faith  we  believe  that 
we  can  get  along  with  a  considerably  smaller  proportion 
of  common  labor  than  we  have  today. 

A  Near-by  Trade  Opportunity 

AN  INTIMATE  story  of  the  lack  of  sanitary  conve- 
.  niences,  public  utilities  and  other  facilities  enjoyed 
by  the  average  American  citizen  is  told  in  the  notes  from 
Barranquilla,  Colombia,  on  p.  732.  Mr.  Bunker's  apolo- 
gies in  the  last  paragraph  are  hardly  called  for,  since  if 
all  of  the  things  he  mentions  were  at  a  standard  equal 
to  that  in  the  States  there  would  be  less  reason  for 
engineers  to  be  interested.  River  improvement,  dock 
facilities,  paving,  sewers,  an  improved  water  supply,  all 
cry  for  the  work  of  the  engineer.  Already  some  engi- 
neers are  on  the  ground,  laying  plans  and  awaiting 
only  financial  support.  The  opportunities  are  great. 
Although  Colombia  has  potentialities  for  agricultural 
development  equivalent  in  area  to  the  heart  of  the  Middle 
West  plows  are  unknown.  Already  there  are  signs  of 
the  awakening.  Barranquilla  recently  has  experienced 
a  growth  similar  to  that  of  our  Western  cities — 10  per 
cent  in  two  years.  This,  however,  is  to  be  expected,  for 
the  rich  back  counti-y,  most  of  whose  products  must  pass 
through  this  port,  is  beginning  to  make  strides.  Colom- 
bia also  contains  one  of  the  rich  oil  fields  of  the  world 
and  the  development  of  these  fields  will  bring  added 
commerce.  Railroads  are  projected,  while  some  motor 
automobile  enthusiasts  are  proposing  motor-truck  high- 
ways as  competitors  of  the  railroads.  When  it  is  appre- 
ciated that  Colombia  is  our  near  neighbor — only  4i  days 
from  New  Orleans — it  need  not  be  argued  that  we  are 
the  logical  country  to  further  its  development.  If  Amer- 
ican capital  will  seize  the  opportunity  there  will  be  much 
work  there  for  the  American  engineer. 

Deceptive  Highway  Propaganda 

DISCLOSURES  of  unsoundness  in  the  financing  of 
highway  projects  in  Arkansas  throw  a  number  of 
interesting  sidelights  on  the  methods  which  good  roads 
"boosters"  in  that  state  and  elsewhere  seize  upon  to 
,  win  public  opinion  to  the  support  of  large  bond  issues. 
The  average  taxpayer  does  not  understand  the  federal- 
aid  law.     By  the  use  of  such  catch-phases  as  "a  fifty- 


fifty  basis"  for  state  and  nation,  many  people  are 
tricked  into  voting  for  bond  issues  in  the  belief  that 
every  dollar  raised  locally  will  be  matched  by  the  federal 
government.  The  fact  that  certain  federal  funds  are 
distributed  to  the  states  is  distorted  into  a  representa- 
tion that  is  misleading  and  that  is  resulting  in  the 
assumption  of  obligations  in  excess  of  what  would  be 
approved  if  the  truth  were  known.  The  fact  that  the 
federal  funds  are  limited  has  sometimes  been  concealed 
when  state  and  local  bond  issues  are  to  be  voted  on,  as 
was  the  case  in  Arkansas.  Alabama  is  another  case  in 
point.  In  the  propaganda  for  a  recent  bend  issue  of 
$25,000,000,  a  circular  issued  by  the  Alabama  Highway 
Improvement  Association  carried  these  statements: 
"This  is  a  50-50  proposition.  Uncle  Sam  puts  up  $1 
and  requires  the  state  to  match  it.  If  Alabama  fails  or 
refuses  to  put  up,  the  money  goes  to  other  states."  The 
plain  inference  here  is  that  $25,000,000  of  federal  funds 
would  be  forthcoming  in  the  event  of  an  affirmative 
state  vote.  As  a  matter  of  fact,  the  total  federal  appor- 
tionment to  Alabama  from  the  time  federal-aid  began  in 
1916  up  to  the  present,  is  only  $5,776,000.  Many  people 
who  supported  the  bond  issue  did  so  in  ignorance  of 
these  facts.  This  type  of  chicanery,  even  though  it  be 
successful  for  a  time  in  providing  funds  for  highway 
construction,  will,  in  the  long  run,  do  the  cause  of  good 
roads  irreparable  damage. 


Engineers  in  City  Government 

WITH  engineers  for  two  of  its  five  city  commis- 
sioners or  councilmen  and  six  other  engineers  in 
important  city  offices,  Memphis,  Tenn.,  is  certainly 
entitled  to  rank  as  "a  city  that  is  recognizing  its 
engineers"  (p.  734). 

Few  cities  can  show  even  one  engineer  on  their  com- 
mission or  council ;  not  many,  even  among  the  larger 
ones,  place  engineers  in  administrative  positions  not  dis- 
tinctively engineering  in  character ;  and  by  no  means  all 
cities  have  engineers  in  charge  of  work  that  can  be 
efficiently  done  by  engineers  only.  Commission-plan 
cities,  in  particular,  would  profit  by  having  at  least  one 
and  better  yet  two  engineers  among  their  small  member- 
ship. The  reason  for  this  is  that  in  the  plain  commis- 
sion, as  contrasted  with  the  commission-manager,  cities, 
thq  commission  exercises  administrative  as  well  as 
legislative  functions,  each  commission  heading  an 
executive  department. 

Since  the  larger  part  of  city  expenditures  (outside  of 
education,  which  is  rarely  under  a  city  commission)  is 
for  engineering  works  and  services,  it  is  good  business 
as  well  as  good  sense  and  good  engineering,  to  have 
engineer-commissioners  in  charge  of  departments  that 
control  engineering  work.  This  is  recognized  at 
Memphis,  where  one  of  the  engineer-commissioners  is 
commissioner  of  streets  and  bridges  and  the  other  of 
fire  and  police.  In  most  commission-plan  cities  ( again 
as  contrasted  with  those  of  the  commissioner-manager 
form  of  government)  the  laymen  commissioners  are  not 
long  in  office  before  they  qualify,  in  their  own  minds 
and  often  in  the  public  mind,  as'"experts"  and  relegate 
the  city  engineer  and  other  technically  trained  men  to 
the  rear.  The  result  is  often  a  general  muddle,  with  a 
loss  of  confidence  and  even  of  self  respect  on  the  part  of 
the  members  of  the  engineering  staffs. 

A  word  of  caution  is  needed.  Engineer-members  of 
city  commissions  should  not  fall  into  the  pits  they  are 
sure    to    dig    for    themselves    if    they    attempt    to    be 
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engineers  of  the  departments  they  head  instead  of 
legislative  and  administrative  heads.  If  they  do  this 
they  will  follow  the  erroneous  paths  of  the  laymen  com- 
missioners. 


Why  Chicago  Does  Not  Filter  Its  Water 

WITH  the  ring  of  towns  on  Lake  Michigan  around 
Chicago  which  filter  their  water  supply  getting 
more  complete  every  year  and  the  larger  cities  on  all 
of  the  Great  Lakes  filtering  or  seriously  considering  it 
the  question  why  Chicago  does  not  filter  its  water  sup- 
ply is  a  logical  one.  Various  answers  have  been  pro- 
posed. One  is  that  the  removal  of  the  sewage  by  the 
drainage  canal  is  so  complete  as  to  make  further  expen- 
diture for  a  clean,  potable  water  unnecessary.  Another 
is  that  Chicagoans  must  wait  for  a  settlement  of  the 
controver.sy  over  the  amount  of  water  which  may  be 
diverted  from  Lake  Michigan  via  the  drainage  canal 
before  they  can  agitate  the  filtration  question  without 
jeopardizing  their  chances  of  a  favorable  consideration 
of  their  claims.  Then  there  are  suspicions  that  advo- 
cates of  long  tunnels  to  intakes  far  out  in  the  lake  are 
powerful  enough  to  be  able  to  hush  up  any  talk  about 
filtration. 

Whatever  weight  these  proposed  explanations  may 
have  the  really  critical  factor  is  that  of  waste.  Until 
Chicago  can  at  least  halve  its  present  daily  consumption 
of  265  gal.  per  capita,  requiring  the  operation  at  peak 
loads  of  practically  all  of  its  fifty-two  pumping  engines, 
with  their  1,170  m.g.d.  capacity,  filtration  is  economi- 
cally out  of  reach.  This  is  the  greatest  obstacle  con- 
fronting the  official  who  would  propose  filters.  Imme- 
diately he  must  take  up  the  cudgel  for  wa.ste  prevention. 
Twenty  years  ago  John  Ericson,  now  consulting  engi- 
neer to  the  city,  started  a  campaign  of  waste  reduction 
which  has  been  kept  up  intermittently  ever  since.  The 
water  department  knows  all  about  this  waste.  A  per- 
manent engineering  corps  has  been  in  charge  of  water 
waste  since  1907  and  a  complete  record  is  available 
showing  u.se,  abuse  and  an  intelligent  estimate  of  future 
requirements  in  every  square  mile  of  the  city.  Mr. 
Ericson's  successor  as  city  engineer,  P.  S.  Combs, 
worked  out  a  comprehensive  water-works  program, 
based  on  the  necessity  of  consumption  under  limited 
metering,  which  would  cost  $60,000,000  by  1950.  (See 
Engimerinp  Newx-Record  April  21,  1920,  p.  855). 
The  present  incumbent,  Alexander  Murdock,  has  been 
in  ofl^ce  too  short  a  time  to  outline  a  policy.  If  he  con- 
cludes to  reduce  waste  rather  than  buy  more  equipment 
and  extensions  he  will  have  many  influences  to  combat. 
If  he  could  hold  out  equivalent  contracts  for  filter  in- 
stallations he  might  have  a  powerful  lever  with  which 
to  sway  alderman ic  support  toward  vigorous  effective 
wa.ste  prevention.  Ten  million  dollars  will  meter  Chi- 
cago. Much  less  with  intensive  wa.xte  surveys  will  cut 
consumption  to  a  point  where  filtration  may  be  talked 
of  as  within  reason. 

But  does  Chicago  need  filtration  from  the  .'<anitary 
standpoint?  Her  typhoid  rate  in  1920  was  1.1  per 
100,000,  the  lovest  of  any  of  the  large  cities.  Unmis- 
takably the  lake  is  polluted,  the  polluting  matter  vary- 
ing from  domestic  sewage  sweeping  down  from  the 
north  shore  suburban  districts  not  yet  under  the  Sani- 
tary District  to  sewage  and  trade  wastes  from  the 
intensely  industrial  di.stricts  of  South  Chicago  and 
Indiana  towns  at  the  southern  end  of  the  lake.  Some 
amelioration,  it  is  true,  is  to  be  expected.     Evanston 


seven  years  ago  determined  to  take  no  further  eh;  ice 
and  built  filters.  Winnetka  is  soon  to  ask  for  bids.  Wau- 
kegan  has  long  agitated  filtration.  Last  fall,  to  th3 
south,  East  Chicago  and  Whiting  each  put  filters  into 
service.  Chlorine  kills  microscopic  organisms  and  to 
it  must  be  given  much  credit  for  Chicago's  very  low 
typhoid  rate,  but  filtration  mu.st  eventually  be  the  first 
line  of  defense.  Continually  there  are  complaints  ot 
medicinal  tastes  and  odors  which  the  public  lays  tn 
chlorine,  but  which  may  be  produced  by  its  combina- 
tions with  phenol  trade  wastes. 

Clear  water,  free  from  taste,  eventually  will  be  de- 
manded, but  no  filter  salesman  need  hasten  to  pack  his 
grip  for  an  assault  upon  Chicago,  for  the  waste  problem 
must  first  be  solved. 

Government  Reorganization 

WE  COMMEND  to  the  careful  study  of  every  reader 
of  Engineering  Neivs-Rvcord  Mr.  Hoover's  views 
on  government  reorganization.  He  has,  as  usual,  put 
the  nub  of  the  situation  with  unusual  clarity. 

"The  administrative  units  of  the  government,"  he 
says,  "must  be  regrouped  so  as  to  give  each  of  the  great 
departments  more  nearly  a  single  purpose."  And,  again, 
in  expanding  his  views  he  gives  this  succinct  reason  for 
what  he  advocates:  "The  real  economy  to  the  nation  lies 
in  their  [the  departments'  ]  more  effective  functioning 
in  their  daily  relation  to  the  public.  The  extra  cost 
imposed  upon  business  in  general  in  the  determination 
of  the  relation  of  any  particular  business  to  the  differ- 
ent functions  of  the  government,  with  the  unnecessary 
duplicating  interferences  and  demands,  is  a  real  charge 
on  national  wealth,  probably  as  great  in  some  directions 
as  the  actual  cost  of  the  administrations  themselves. 

In  addition  to  laying  down  broad  principles  of  gov- 
ernment reorganization  he  jams  into  one  brief  para- 
graph what  an  ordinary  man  would  consider  a  lifetime 
program  for  his  own  department,  that  of  Commerce. 
That  last  paragraph  of  his  address  if  studied  and  ex- 
panded would  be  found  to  be  a  synthesis  of  all  that  we 
have  been  told,  or  in  our  fondest  dreams  imagined,  that 
the  British  and  the  German  governments  have  done  for 
their  trade,  industry  and  transportation — the  prompt 
and  accurate  diagnosis  of  economic  events,  economic 
tendencies,  and  economic  ills;  the  prompt  and  accurate 
survey  of  economic  opportunity,  economic  discrimira- 
tion,  and  economic  opposition;  the  giving  of  scientific 
advice  and  assistance  to  industry  through  furnishing 
prompt  and  accurate  data  upon  production,  supplies  an  I 
consumption;  co-operation  on  standardization  and  sim- 
plification, on  the  elimination  of  waste  in  industry,  on 
economy  in  production  and  use  of  power,  the  synchro- 
nizing of  industry  and  transportation  ;  in  fact,  assistance 
.so  far  as  government  can  assist  in  the  solution  of  the 
broad  problems  of  trade,  industry  and  transportation. 

We  had  something  to  say  in  a  laudatory  way  in  our 
issue  of  March  .3  regarding  Mr.  Hoover's  entrance  into 
the  Cabinet.  That  was  prediction  of  a  certainty.  Wc 
were  relying  on  Mr.  Hoover's  p;ist  accomplishments. 
Now  there  is  being  presented  to  the  t'abinet,  to  Con- 
gress, to  the  broad  ranks  of  government  officials  and 
to  the  public  a  conception  of  the  service  tha  government 
can  render  commerce  such  as  has  never  before  been 
given  expression  in  our  public  life. 

So  far  all  of  this,  however,  is  merely  proposal.  Reali- 
zation depends  upon  the  sturdy  backing  of  Mr.  Hoovers 
vision  by  business  men  and  by  the  public  at  large. 
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Water  Supply  and  Other  Sanitation  in  Greece 

Climate,  Meteorology  and  Hydrology  Outlined — Scanty  Water  Supplies  and  Lack  of  Sewers  and  Other 
Sanitary  Facilities — The  Athens  Water-Suppy  and  Sewerage  Project — Land  Drainage  and  Malaria 

By  Walter  E.  Spear 

Civil  Engineer,  New  York  City 


The  following  notes  are  the  outcome  of  a  visit  in 
Greece  of  nearly  eight  months,  during  the  past  year, 
as  the  representative  of  Ford,  Bacon  &  Davis,  engi- 
neers of  New  York  City.  Under  a  contract  between 
this  firm  and  a  group  of  Greek  bankers,  a  large 
staff  of  American  and   Greek  engineers   ivas   em- 


ployed on  investigations  for  a  complete  system  of 
water  and  sciverage  for  the  cities  of  Athens  and 
Piraeus  and  adjacent  seashore  villages.  These  inves- 
tigations required  that  all  water  resources  within 
100  miles  of  the  city  of  Athens  be  considered  and 
took  the  tvriter  over  a  large  part  of  southern  Greece. 


EUROPEAN  civilization  first  dawned  in  Greece  and 
attained  there,  2,400  years  ago,  a  brilliancy  never 
surpassed  elsewhere.  After  centuries  of  decay  and  stag- 
nation and  long  years  of  alien  misrule,  Greece  has  but 
recently  recovered  her  independence  and  is  slowly  re- 
pairing the 
neglect  a  n  '1 
waste  of  ages. 
Greece  is  still 
one  of  the 
backward 
countries  o  f 
Europe,  how- 
ever, poor  in 
natural  re- 
sources and 
as  yet  without 
very  many 
necessary 
public  im- 
provements. 
Among  other 
needs,  Greece 
lacks  modern 
sanitation.  A 
few  large  ur- 
ban communi- 
ties have  been 
created,  a  few 
beautiful  pub- 
1  i  c  buildings 
erected, 
streets  and 
parks  con- 
structed  and 
some  trans- 
portation provided  but,  on  the  whole,  the  problems  of 
sanitation  have  been  neglected.  Little,  indeed,  has  been 
done  in  a  large  way  in  Greece  on  the  construction  of 
water  and  drainage  wor'LS  since  the  early  days  of 
Imperial  Rome,  1,800  years  ago.  The  attitude  of  the 
Greek  people  toward  seme  questions  of  water  supply 
and  sanitation  presents  problems  quite  unlike  those 
encountered  in  this  country  and  the  climate  and  topog- 
raphy of  Greece,  the  peculiar  geology  of  the  country, 
the  profusion  of  troublesome  and  injurious  insect  life 
and  the  all  pervading  dust  provide  other  sanitary  prob- 
lems that  are  somewhat  unusual  and,  if  viewed  upon  the 
background  of  ancient  Greece,  they  cannot  -but  be  of 
interest  to  American  engineers. 


Climate  and  Hydrology. — The  Kingdom  of  Greece  as 
constituted  before  the  Balkan  wars,  comprising  the 
lands  first  liberated  from  the  Turks  in  1829  and  that 
portion  of  Epirus  and  Thessaly,  ceded  in  1881, 
lies  between  36°  30'  and  40°  north  latitude,  corre- 
sponding to 
T'^T  '    *    J"/  I     that   section 

of  our  Atlan- 
tic coast  be- 
tween the 
southerly  lim- 
its of  Virginia 
and  the  city 
o  f  Philadel- 
phia. Greece 
has,  however, 
an  e n t irely 
different  cli- 
mate from 
this  part  of 
our  country, 
gomewhat 
warmer  and 
very  much 
drier,  more 
like  the  cli- 
mate of  por- 
tions of  our 
Pacific  coast 
or  the  semi- 
arid  south- 
west. A  sketch 
map  of  south- 
ern Greece  is 
shown  in 
Fig.  1. 
Temperatures — Athens,  the  capital  of  Greece,  located 
near  the  sea  on  the  Saronlc  Gulf,  is  in  about  the  same 
latitude  as  Washington,  D.  C.  The  Greek  capital  has  a 
long,  hot  summer  from  June  to  September,  inclusive, 
but  suff"ers  no  higher  extremes  of  temperature  than 
our  capital.  The  winter  in  Athens  is,  however,  less 
severe.  It  never  freezes  there  nor  elsewhere  in  southern 
Greece  near  the  sea  and  snow  seldom  falls.  Back  in  the 
mountains,  however,  it  is  naturally  cooler  in  both  sum- 
mer and  winter  and,  at  an  elevation  of  2,000  ft.  freezing 
temperatures  are  common  and  the  winter  climate  more 
nearly  resembles  that  o^"  our  Atlantic  seaboard  in  the 
same  latitude.  The  high  summer  temperatures  in 
Athens  are  less  trying  than  those  of  Washington,  with 
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in;.  1'.   ST  ELEOUSA  SPRING  AT  HEADWATERS 

OF  BOEOTIAN"  CEPHISUS 

This  spring  has  a  flow  of  from  5  to  100  sec. -ft  or  more. 

its  greater  humidity,  and  the  winters  in  Athens  would 
be  more  agreeable  than  in  our  capital  if  adequate  pro- 
visions were  made  to  heat  the  hotels  and  houses.  Ac- 
cording to  our  standards,  the  Greeks  are  not  overfond 
of  ventilation,  even  in  warm  weather,  and  in  winter  they 
wish  little  or  none.  The  vitiated  atmosphere  of  inade- 
quately heated  and  poorly  ventilated  houses  cannot  be 
healthful,  even  for  as  hardy  a  people  as  the  Greeks. 

Rainfall  ajtd  Humiditij. — With  respect  to  the  amount 
and  distribution  of  the  rainfall  and  the  humidity,  the 
climate  of  southern  Greece  differs  in  a  marked  degree 
from  that  of  our  Atlantic  seaboard.  In  Athens  the 
average  rainfall  is  only  15.5  in.  and  this  occurs  mainly 
during  the  months  of  October  to  May  inclusive.  Only 
in  the  mountains  at  El.  ,3,000  ft.  or  more,  does  the  annual 
precipitation  approximate  that  on  our  Atlantic  coast 
but,  even  in  the  mountains,  the  rainfall  during  the 
summer  is  light  and  is  limited  to  local  showers. 

The  amount  of  humidity  during  the  long,  almost  rain- 
less summer  is  exceedingly  small  throughout  southern 
Greece.  The  sunlight  there  has  a  brilliancy  unknown 
in  this  part  of  the  world,  the  stars  seem  as  near  and 
bright  as  in  the  desert,  and,  generally  speaking,  there  is 
no  dew.  Under  these  moisture  conditions,  the  high 
summer  temperatures  are  more 
endurable  than  here  and,  but 
for  the  dust,  the  climate  in  the 
summer  should  be  healthful. 
High  winds  are,  however,  fre- 
quent; barren,  rocky  hillsides 
are  only  imperfectly  covered 
with  vegetation ;  large  areas  of 
dry  soil  are  left  exposed  by  the 
.summer  harvest ;  the  roads  and 
unpaved  streets  are  usually 
deep  in  dust,  and,  in  conse- 
quence, the  air  is  generally  filled 
with  fine  dust.  This  dust  causes 
the  visitor  much  di.scomfort 
and  may  cause  some  ailments 
of  the  respiratory  organs,  even 
among  the  natives.  The  effect 
upon  the  ner\ous  system  of  the 
intense  sunlight,  the  hot  winds 
and  a  relative  humidity  some- 
times as  low  as  15  per  cent,  is 


FIG.  3.   ]\n\l'.\IX  OX  KOAD 
OVKK    MX.    CITH.\ERO.N' 


hardly  a  matter  for  an  en- 
gineer to  discuss.  These 
conditions  give  the  visitor 
from  a  northern  climate  a 
constant  feeling  of  irrita- 
bility and  may  account  for 
the  nervous,  emotional  and 
capricious  temperament  of 
people  exposed  to  them  for 
generations. 

That  the  climate  of  Greece, 
lief  ore    the    Christian    era, 
was    more    favorable    than 
now  is  suggested  by  some 
rvidence  there  of  a  slightly 
irreater     rainfall     in     an- 
tiquity and  it  was  probably 
somewhat  cooler  and  cloud- 
ier then.    Evidence  of  such 
a  change  in  climate  in  that 
part  of  the  world  has  been  noted  by  Professor  Hunting- 
ton  ("Pulse  of  Asia,"  etc.)   and  others  in  Asia  Minor, 
Syria  and  Egypt. 

Hydrology. — Greece  is  a  mountainous  counti-y,  at  once 
beautiful  and,  in  its  general  aspects,  barren  and  rocky. 
Neither  the  topography,  the  soil  nor  the  rock  structure 
of  the  country  is  favorable  to  conserving  a  large  propor- 
tion of  the  scanty  rainfall.  About  the  only  water  avail- 
able, during  the  summer,  for  any  purpose  comes  from 
the  winter  and  spring  rains  that  are  stored  as  ground 
water  in  the  fissured  limestones  that  make  up  the  mars 
of  the  mountains,  in  the  occasional  interbedded  layer." 
of  schist  or  shale,  and  in  the  still  more  uncommon  strata 
of  sands,  gra\'els  and  conglomerates  of  the  larger  val- 
leys. Such  stored  ground  waters,  which  for  the  most 
part  appear  as  small  springs,  are  here  and  there  con- 
centrated in  the  underground  channels  of  the  limestone 
into  large  flows,  as  illustrated  in  Fig.  2,  a  photograph 
of  one  of  the  lai-ge  springs  representing  the  principal 
source  of  the  Boeotian  Cephisus  on  the  north  side  of 
Mount  Parnassus.  Taking  the  country  as  a  whole,  such 
large  springs  are  by  no  means  common  and  the  aggregate 
amount  of  all  spring  flows  is  small.  A  high  percentage 
of  the  rains  that  fall  upon  the  steep  mountain  sides  and 
upon  the  fine  clayey  soils  of  the  valleys  runs  off  quickly 
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into  the  sea  and  only  a  relatively  small  amount  enters 
the  ground.  Because  of  the  generally  unfavorable  con- 
ditions for  the  storage  of  ground  water  in  the  forma- 
tions noted  above,  the  underground  storage  becomes 
greatly  depleted  at  the  end  of  a  long,  dry  summer  and 
the  amount  of  water  available  in  the  flow  of  springs  is 
correspondingly  small.  In  all  Attica,  for  example,  there 
are  only  two  rivers  that  do  not  dry  up  by  early  summer 
and  this  statement  applies  to  rivers  with  drainage  areas 
of  as  much  as  100  sq.mi.,  rivers  that  during  the  winter 
become  impassible  torrents.  Throughout  the  country, 
lakes  and  ponds  are  few  and  favorable  opportunities  for 
artificially  creating  large  surface  reservoirs  are  rare. 
So  far  as  known,  conditions  are  nowhere  favorable  for 
pumping  large  volumes  of  water  from  the  ground ; 
bodies  of  coarse-grained  sandstone  or  other  porous  rocks 
and  deep  beds  of  coarse  sand  and  gravel,  in  which 
ground  water  storage  might  be  developed,  do  not  exist. 

Water  Supply 

In  a  country  so  poorly  supplied  with  water,  the 
problem  of  providing  a  sufficient  amount  for  large 
urban  populations  is  a  more  serious  one  than  in 
our  more  favored  land.  Without  irrigation,  agriculture 
in  Greece  is  impossible  during  the  summer  and  every 
drop  of  water  not  required  for  the  needs  of  men  and 
animals  is,  therefore,  applied  to  the  land.  The  diversion 
of  springs  for  new  public  water  supplies  means  a  cor- 
responding reduction  in  the  amount  of  food  produced 
and  Greece  does  not  grow  enough  food  for  lier  owm 
needs. 

Development  of  Surface  Water. — The  obvious  solu- 
tion of  the  problem  of  insufficient  water  is  to  develop  the 
surface  run-off  that  now  goes  to  waste  in  the  sea.  This 
solution,  however,  has  its  difficulties.  In  the  first  place, 
most  of  the  mountain  valleys  are  narrow  and  steep  and 
do  not  lend  themselves  to  the  creation  of  adequate  stor- 
age reservoirs;  even  where  the  topography  offers  the 
necessary  volume  of  storage  behind  a  dam  of  reasonable 
height,  there  would  remain  in  most  localities  the  diffi- 
cult problem  of  making  the  reservoirs  tight,  because  the 
walls  of  most  of  the  valleys  consist  of  seamy,  fissured 
limestone  and  there  are  frequently  underground  chan- 
nels in  the  rock  of  some  magnitude.  Some  very  promis- 
ing reservoir  sites  exist,  however,  and  considerable  stor- 
age could  be  developed  for  either  water  supply  or 
irrigation  needs.  Where  such  surface  water  could  be 
used  to  replace  ground  waters  that  are  now  being 
utilized  for  irrigation,  no  difficulty  would  arise.  A 
proposal,  on  the  other  hand,  to  use  surface  water,  or 
"rain  water"  as  the  Greeks  speak  of  it,  as  a  public  water 
supply  would  meet  with  some  opposition.  Even  among 
the  more  intelligent  Greeks,  there  appears  to  be  a  strong 
prejudice,  perhaps  an  age-long  inheritance  of  these  peo- 
ple, against  the  employment  of  any  water  for  domestic 
use,  except  that  from  springs  and  wells. 

Use  of  Ground  Water. — In  a  country  as  hot  and  dry  in 
summer  as  that  of  Greece,  it  is  but  natural  that  a  cool 
sparkling  ground  water  makes  a  .strong  appeal  as  a 
domestic  supply.  There  is  very  little  ice  in  Greece  and 
the  people  drink  a  surprisingly  large  amount  of  water. 
Without  our  modern  means  of  purifying  surface  waters, 
the  ancients  rightly  chose  ground  waters  for  the  supply 
of  their  cities  and  most  of  the  cities  of  the  Mediter- 
ranean are  still  so  supplied.  Whether  the  confidence  of 
t}ie  ancient  Greeks  in  the  purity  of  the  ground  waters 
from  the  fissured  limestones  of  their  country,  or  from 


their  open  wells  was  ever  misplaced  history  does  not  tell 
us.  Certain  it  is  that  disease  often  stalked  through  the 
land  and  it  may  have  been  spread  sometimes  by  impure 
water  supplies.  The  open  well  with  its  imperfect  pro- 
tection, from  which  many  people  still  draw  their  sup- 
ply by  means  of  a  bucket  and  a  rope,  must  in  times  past 
as  now,  have  been  a  source  of  infection.  Some  of  the 
public  ground  water  supplies  in  Greece  are  not  today 
as  safe  as  a  surface  water  may  readily  be  made;  some 
of  these  supplies  are  quite  as  warm  in  mid-summer  as  a 
surface  water  when  delivered  to  the  consumer  and  all 
are  harder  than  a  surface  supply  would  be,  if  drawn 
from  the  same  locality. 

Methods  of  Distribution. — During  antiquity,  the  flow 
of  springs  and  galleries  was  carried  to  constantly  flowing 
fountains,  to  which  all  could  go  for  their  water.  Only 
the  privileged  few  had  water  in  their  homes.  When 
only  such  lead  pipes  as  the  ancients  had  were  available 
for  large  distribution  mains,  water  in  closed  spigots 
under  considerable  pressure  was,  of  course,  impossible. 
It  is  of  interest  to  note  that  the  method  of  distribution 
in  freely  flowing  fountains  is  still  almost  universal  in 
Greece,  although  iron  pipes  instead  of  lead  are  used.  A 
curious  type  of  fountain  in  the  smaller  towns  and  vil- 
lages, where  shade  trees  exist  along  the  streets,  consists 
of  a  half  or  three-quarters  inch  supply  pipe,  which  is 
carried  up  the  bad:  of  a  tree  in  a  vertical  groove  made 
for  the  purpose,  and  afterwards  covered  with  a  strip 
of  metal,  and  which  is  taken  through  the  tree,  at  a 
height  of  3  to  4  ft.  above  the  ground,  to  an  outlet  on 
the  street  side.  A  more  common  and  substantial  type  of 
construction  is  of  masonry,  a  solid  mass  of  rubble  or 
ashlar  4  to  5  ft.  high,  with  one  or  more  outlets  in  the 
face,  each  discharging  5  to  10  gal.  per  minute,  either 
into  a  small  circular  stone  basin  projecting  fi'om  the  face 
of  the  fountain  just  below  the  outlet  or  into  a  larger 
trough  or  basin  on  the  ground  below.  A  fountain  with 
a  Turkish  inscription,  on  the  road  over  Mount  Cithaeron 
between  Attica  and  Boeotia,  is  seen  in  Fig.  3.  This  is 
near  ancient  Eleutherae,  the  fabled  birthplace  of  Bac- 
chus. The  spring  back  of  the  fountain  appears  to  be 
that  mentioned  by  Pausanias  as  the  place  where  Antiope, 
the  Theban  princess,  left  her  babies. 

Rate  of  Consumption 

A  larger  fountain  on  the  outskirts  of  Thebes  in  the 
valley  of  the  ancient  Ismenos  is  shown  in  Fig.  4.  This 
is  fed  by  the  spring  of  St.  Theodorus,  anciently  called 
the  Oedipodeia,  because  Oedipus  was  believed  to  have 
purified  himself  there.  The  laundry  work  of  the  neigh- 
borhood was  evidently  being  done  at  this  fountain. 

The  obvious  advantage  of  a  constantly  flowing  foun- 
tain is  that  of  always  providing  a  supply  of  water  at  a 
low  temperature,  an  important  consideration  in  a  hot 
climate  where  no  ice  is  available.  Of  course,  all  the 
water  not  carried  away  for  use  in  the  houses  or  used 
at  the  fountains  for  washing  is  apparently  wasted,  but 
the  waste,  after  all,  is  more  apparent  than  real,  since 
all  water  that  flows  away  from  these  fountains  is  uti- 
lized for  irrigation  in  the  village  gardens  or  in  the  fields 
beyond.  As  long  as  the  minimurrv  yield  of  the  sources 
of  supply  is  largely  in  excess  of  the  actual  water  supply 
needs  of  a  community,  it  is  not  apparent  that  any  better 
plan  of  distribution  could  be  devised.  It  is  probable 
that  in  the  small  Greek  towns  such  water  supply  needs 
do  not  exceed  5  or  6  gal.  per  capita  daily.  When,  in  the 
future,  they  begin  to  pipe  water  to  their  houses  and  the 
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daily  public  and  private  use  of  water  increases  to  40  or 
50  gal.  per  capita,  the  average  of  Mediterranean  cities, 
the  system  of  freely  flowing  fountains  will  naturally 
disapepar,  as  it  has  already  done  in  Athens. 

Water  Supply  of  Athens. — Water-works  of  some  im- 
portance were  built  in  the  past,  both  in  the  days  of 
classic  Greece  and  in  the  period  of  Roman  domination. 
Those  built  in  Athens  during  Roman  times  are  still  in 
use,  and  it  may  be  of  interest  to  trace  the  development 
of  water  supply  in  that  city  from  the  earliest  times. 

Springs  at  some  elevation  on  the  Acropolis  and  oth3r 
hil's  within  the  bounds  of  the  old  city  of  Athens  no 
doubt  attracted  settlement  on  that  site  and  represented 
the  first  water  supply.  Subsequently,  wells  penetrating 
the  limestone  to  the  impervious  shale  below  furnished 
additional  water  in  some  parts  of  the  city  and  this 
supply,  it  appears,  was  supplemented  by  rain  water 
stored  in  underground  cisterns.  Long  galleries  were 
sometimes  driven  from  the  we!ls  in  the  limestone  to  in- 
crease the  amount  of  ground  water  infiltration  and 
investigation  has  disclosed  some  of  these  galleries  of 
great  length. 

Ancient  Works 

One  of  the  best  known  of  the  ancient  public  fountains 
was  the  "Old  Hallirrhoe,"  on  the  hill  of  the  Pnyx,  which 
was  evidently  fed  by  a  spring  in  a  rock-hewn  chamber 
in  the  hillside  behind  it.  Near  this  fountain  was  the 
"Enneacrounos,"  the  nine  fountains  supplied  through  an 
adjacent  reserv'oir  in  the  rock  by  the  aqueduct  of  Pisi- 
stratus,  a  conduit  that  was  built  in  the  6th  century  B.C. 
from  the  valley  of  the  Ilissus.  for  the  most  part  as  a 
rock  tunnel.  An  earlier  aqueduct  from  the  direction  of 
the  Acropolis  may  have  furnished  a  supply  to  these  foun- 
tains before  the  aqueduct  of  Pisistratus.  In  the  second 
century  of  this  era,  the  Roman  Emperor  Hadrian,  who 
did  so  much  for  Athens  and  Greece,  began  an  aqueduct, 
still  known  by  his  name,  which  was  finished  by  his  suc- 
cessor, the  Emperor  Antoninus  Pius.  This  aqueduct, 
which  still  furnishes  the  major  part  of  the  supply  of 
the  modern  city,  has  been  located  from  the  present 
terminus  on  Lykabettus,  the  conspicuous  hill  within  the 
present  city  but  outside  the  ancient  town,  to  the  suburb 
of  Ampelokipi  and  thence  northerly  to  the  valley  of  the 
Cephisus  and  northeasterly  to  the  slopes  of  Pentelikon 
and  Hymettus.  The  total  length  of  the  aqueduct,  as  far 
as  known,  is  about  16  miles  and  for  most  of  this  distance 
it  is  really  an  infiltration  gallerj'.  It  was  driven  as  a 
tunnel,  partly  in  limestone,  partly  in  earth  and  partly  in 
the  porous  limestone  conglomerate  that  occurs  as  lenses 
in  the  semi-impervious  alluvium  valley  and  about  the 
slope.s  of  the  limestone  mountains  noted  above.  At  the 
end  of  the  aqueduct,  on  Lykabettus,  are  two  small  reser- 
voirs of  340,000  gal.  capacity,  representing  the  only 
storage  in  the  entire  system  and  but  one-ninth  of  the 
average  daily  supply.  The  face  of  the  structure  over 
one  of  the.se  two  reservoirs  is  seen  in  Fig.  5.  Semi- 
circular barrel  arches  form  the  roof  above  the  reservoir. 

At  present  the  Hadrian  aqueduct,  with  some  wells  in 
the  rock  at  Kokinari  near  Cephissia,  provides  an  average 
supply  of  2.8  m.g.d.,  but  the  minimum  summer  yield  is 
only  1.85  m  g.d.  Incrustations  of  lime  on  the  walls  of 
the  aqueduct  have  greatly  restricted  its  cross  section 
and  reduced  its  carrying  capacity.  The  municipality  has 
recently  been  engaged  in  cleaning  the  aqueduct  and  a 
drift  is  now  being  driven  above  a  portion  of  its  channel 
to  give  access  for  cleaning  and  enlargements. 


In  addition  to  the  supply  from  the  Hadrian  aqueduct, 
the  city  purchases  a  small  supplemental  supply  for  the 
northerly  portion  of  the  city  from  the  owners  of  some 
open  wells  just  north  of  Patisia.  These  wells  give  on 
the  average  an  estimated  supply  of  about  700,000  gal. 
per  day,  but  this  falls  off  to  a  minimum  of  about  30  per 
cent  less  than  the  above.  Imagine  what  it  means  for  a 
city  of  240,000  inhabitants  to  have  during  a  hot,  dry, 
Attic  summer,  but  2,500,000  gal.  of  water  daily,  or 
on"y  a  little  more  than  10  gal.  per  capita,  for  all  pur- 
poses. In  consequence  of  this  shortage,  there  is  often 
insuflicient  water  with  which  to  flush  the  water-closets 
in  the  hotels  and  houses.  Except  for  one  disti'ict,  oc- 
cupied by  the  legations  and  the  larger  hotels,  which  is 
continuously  served,  each  of  the  six  separate  services, 
through  which  the  Hadrian  aqueduct  supply  is  distrib- 
uted, receives  water  in  turn  for  a  few  hours  daily.  The 
mains  in  the  higher  portions  of  the  city  are  empty  most 
of  the  time  and,  in  consequence,  they  become  filled  with 
deposits  of  lime  from  the  hard  water.  A  supply  of 
water  is  not  delivered  to  the  houses  of  the  poorer  classes ; 
public  spigots  are  provided  in  the  streets  for  them  and 
some  of  these  spigots  run  constantly  when  water  is 
available. 

The  scarcity  of  water  in  Athens  would  expose  the 
city  to  a  serious  conflagration  hazard  but  for  the  fire- 
proof type  of  building  construction — stone  walls  and  tile 
roofs.  Several  fii^es  occurred,  last  year,  but  they  were 
confined  to  the  buildings  in  which  they  originated.  Fire 
hydrants,  so  conspicuous  a  feature  of  the  streets  of  our 
American  cities,  are  almost  unknown  in  Athens.  A  fire 
engine  is  accompanied  to  a  fire  by  a  motor  truck  carry- 
ing a  tank  full  of  water  with  which  to  put  out  the  blaze. 
This  equipment  was  also  used  to  restore  order  during 
the  rioting  in  the  streets  that  occurred  prior  to  the  last 
national  election. 

Quality  of  Supply 

The  quality  of  the  public  water  supply  of  Athens  is 
not  such  as  to  be  acceptable  in  this  country,  because  of 
its  high  mineral  content.  The  supply  from  the  Hadrian 
aqueduct  has  a  total  hardness  of  378  p.p.m.,  practically 
all  carbonates,  and  a  chlorine  content  of  62.2  p.p.m.; 
otherwise,  it  is  satisfactory,  moderately  cool,  about  60' 
F.,  low  in  organic  matter,  attractive  in  appearance,  and 
without  sensible  color,  ta.ste  or  odor.  The  supply  ap- 
pears to  be  naturally  well  protected  from  a  surface  pollu- 
tion and  seems  perfectly  safe  to  drink  except  at  such 
times  as  work  is  being  done  in  the  gal'eries.  The  sup- 
plementary supply  from  the  wells  near  Patisia  has  a 
somewhat  smaller  mineral  content  than  that  from  the 
Hadrian  aqueduct  but  the  large  open  wells  are  more 
exposed  to  pollution.  The  public  supply  is  not  used  in 
Athens  by  the  well-to-do  for  drinking  water.  They  pur- 
chase water  for  this  purpose  in  earthenware  jars  of  2  to 
3  gal.  capacity,  which  are  brought  in  daily  from  springs 
in  nearby  villages.  These  spring  waters  are  of  excellent 
ouality  at  their  source,  the  jars  are  sealed  when  filled, 
but  they  are  not  sterilized  and  are  con.stantly  inter- 
changed among  the  consumers,  so  that  the  opportunity 
for  carrying  disease  is  great.  All  this  water  is,  of 
course,  warm  when  delivered  and  the  Hadrian  aqueduct 
supiily  is  over  70'  F.  in  July  and  August,  a.s  it  comes 
from  the  tap  in  some  parts  of  the  city.  Ice  is  used  to 
some  extent  for  cooling  the  drinking  water  but  those 
who  cannot  afford  this  luxury  keep  their  drinking  water 
cool  in  the  customary  way  of  the  East  by  placing  it  in 


ENGINEERING     N  E  ^V  S  -  R  E  C  0  R  U 


Vol.  86,  No.  17 


FIG.  .5.  ONE  OF  TWO  COVERED  RESERVOIRS  ON 

MT.  LYKABETTUS  AT  EN'D  OF  HADRIAN 

AQUEDUCT.  ATHENS 

porous  jars.  Sufficient  water  escapes  through  the  walls 
of  the  jars  and  evaporates  to  lower  the  temperature  of 
the  whole.  In  hot  weather,  however,  when  the  air  tem- 
perature is  above  90°  F.,  water  in  these  porous  jars  is 
seldom  cooler  than  75°  F.  This  is  rather  warm  to 
drink  until  one  becomes  accustomed  to  it. 

The  subject  of  an  additional  supply  of  water  for 
Athens  has  been  agitated  for  many  years.  The  source 
of  supply  that  has  received  most  consideration  is  the 
group  of  springs  at  El.  2,000  ft.  near  Lake  Stymphalia, 
in  the  Peloponnessus,  about  70  miles  in  a  direct  line 
from  Athens.  The  large  springs  at  the  headwaters  of 
the  Me!as  River  in  the  Lake  Copais  basin  have  also  been 
proposed,  but  these  springs  are  low,  only  300  ft.  above 
sea  level,  and  would  have  to  be  pumped.  Another  source 
of  supply  that  has  been  strongly  advocated,  and  the  one 
on  which  the  writer  recently  reported,  is  a  large  group 
of  springs  at  El.  1,000  ft.  about  80  miles  from  Athens, 
on  the  northerly  slope  of  Mount  Parnassus  and  at  the 
headwaters  of  the  Boeotian  Cephisus  at  the  northwest- 
erly end  of  the  great  Boeotian-Phocian-Locrian  plain. 
The  yield  of  all  the  above  sources  falls  off  materially  in 
the  late  summer,  and,  for  the  Mount  Parnassus  sources, 
the  writer  proposed,  in  the  absence  of  any  underground 
storage,  to  construct  about  15  miles  from  Athens  a 
storage  reservoir,  in  which  to  impound  the  larger  winter 
flows  of  the  Mount  Parnassus  springs  for  use  in  the 
summer  months.  With  this  storage,  the  Mount  Par- 
nassus sources  would  yield,  throughout  the  year,  about 
20  m.g.d.  Fortunately,  the  drainage  area  above  the  pro- 
posed reservoir  near  Athens  has  a  sufficient  area  to  pro- 
vide a  first  supply  of  surface  water  of  excellent  quality, 
amounting  to  nearly  10  m.g.d.,  and  the  development  of 
this  source  was  recommended.  The  proposed  surface 
reservoir  would  have  considerable  depth  and,  if  not 
drawn  too  low,  would  insure  a  summer  supply  of  an 
agreeable  temperature.  Aeration  and  filtration  of  this 
supply  would  probably  be  necessary. 

Supply  of  Other  Cities. — In  Piraeus,  the  seaport  of 
Athens,  which  has  a  population  of  about  130,000,  the 
water  supply  conditions  are  worse  than  in  Athens. 
About  the  same  amount  of  water  is  supplied  per  capita, 
but  it  is  of  a  poorer  quality.  In  ancient  times,  the  city 
of  Piraeus  is  said  to  have  been  supplied  by  an  aqueduct 
in  the  valley  of  the  Cephisus.  Now,  a  few  open  wells 
near  the  city,  some  of  them  so  near  the  sea  as  to  receive 
brackish  water,  provide  a  supply  of  1.25  m.g.d.,  which 
is  pumped  to  the  Kastelli  reservoir,  a  covered  basin  in 
the  city  of  2,640,000  gal.  capacity,  seen  in  Fig.  6.     All 


water  for  shipping  and  much  of  that  used  for  drinking 
in  Piraeus  is  brought  by  boats  from  the  island  of  Poros. 
About  80,000  gal.  are  supplied  daily  from  that  source. 
Of  this  amount,  approximately  one-third  is  used  for 
household  purposes  and  is  sold  from  tank  carts  in  the 
streets  or  distributed  in  earthenware  jars,  as  in  Athens. 
It  is  planned  that  the  proposed  new  supply  for  Athens 
be  shared  by  the  city  of  Piraeus. 

Corinth,  the-  ancient  city  near  the  isthmus  of  that 
name,  was  supplied  by  local  springs  of  some  importance 
and  by  an  aqueduct  built  by  the  Emperor  Hadrian, 
which  is  said  to  have  come  from  the  springs  at  Lake 
Stymphalia.  Little  trace  of  it  now  remains.  The  pres- 
ent city  of  Corinth  is  not  built  on  the  site  of  the  old  one 
and  obtains  its  water  supply  from  local  springs  and 
wells. 

Chalkis,  a  city  of  about  12,000  inhabitants,  the  capi- 
tal of  the  island  of  Euboea,  had  an  aqueduct  in  the  days 
of  the  Venetians  which  supplied  the  city  from  small 
springs  back  in  the  mountains,  about  20  miles  away. 
Judging  from  tlie  size  of  the  small  trapezoidal  trough 
in  the  top  of  a  section  of  this  aqueduct,  still  standing  in 
the  city  and  seen  in  Fig.  7,  the  supply  of  water  could  not 
have  been  large.     Now,  most  of  the  water  used  in  the 


FIG.   6.     KAf^TEI.IJ  (  m\i:i;ed  RESERVOIR  AT  PIRAEUS 

city  is  carted  in  large  barrels  from  a  spring  near  the  sea, 
about  two  miles  away. 

Thebes,  the  ancient  capital  of  Boeotia,  now  a  country 
town  containing  hardly  4,000  inhabitants,  is  well  sup- 
plied with  water  by  springs  in  the  vicinity,  which  feed 
the  many  public  fountains.  That  fed  by  the  ancient 
Oedipodeia  has  been  seen  in  Fig.  4.  The  Dircean 
springs,  the  most  famous  of  the  ancient  sources,  appear 
in  the  low  hills  about  a  mile  south  of  the  city.  The 
ancient  aqueduct,  which  served  the  Cadmeia  or  acropolis 
of  the  old  city,  the  high  ground  to  which  the  modern 
town  is  largely  confined,  was  attributed  to  Cadmus,  the 
legendary  founder  of  the  city.  This  aqueduct  has  not 
been  traced  to  its  source,  but  is  said  to  draw  its  supply 
from  springs  on  Mount  Cithaeron,  seven  or  eight  miles 
away. 

Seiverage. — The  standards  of  cleanliness  among  the 
Greeks  of  the  classic  age  were  not  high  and,  today,  ac- 
cording to  our  ideas,  there  is  still  much  room  for 
improvement.  The  ancient  Greeks  had  water  but  they 
did  not  keep  their  cities  clean,  and  they  retained  the 
most  primitive  methods  in  the  removal  of  human  wastes. 
It  is  fairly  probable,  from  what  we  know  of  the  Greeks 
in  the  time  of  Pericles,  that,  in  their  concern  for  wealth 
and  power  and  their  interest  in  the  higher  attainments 
of  life — in  art,  music  and  literature — sanitation  did  not 
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seem  important  to  them.  In  their  city  life,  the  Greeks 
constructed  beautiful  public  buildings  and  monuments 
still  the  admiration  of  the  world,  and  built  up  a  civiliza- 
tion that  in  many  ways  surpassed  our  own,  yet  they 
apparently  accepted  without  protest  their  modest,  un- 
comfortable dwelling  houses,  their  narrow,  dirty  streets 
and  all  the  stench  and  filth  that  must  have  accompanied 
the  unorganized  removal  of  human  excrements  by  dry 
disposal  methods.  They  were  evidently  content  with 
the  ".squalid  magnificence"  in  which  they  lived,  or  they 
would  have  effected  some  improvements,  for  the  Greek,'^ 
did  well  all  things  they  attempted.  The  Greeks,  how- 
ever, were  hardly  less  enterprising  as  regards  the  sani- 
tation of  their  cities  than  other  peoples  of  antiquity. 
If  the  purpose  of  the  drainage  system  in  the  old  Cretan 
palaces  is  correctly  interpreted,  the  pipes  and  fixtures 
in  the  palace  of  Cnossus,  built  about  1500  B.C.  by  the 
predecessors  of  the  Greeks,  represented  about  the  last 
word  in  sewage  disposal  until  the  modern  system  of 
water  carriage  was  developed  in  western  Europe,  about 
75  years  ago.  It  is  generally  agreed  that  the  few  sewers 
of  the  ancient  cities  were  built  to  carry  storm  water  and 
to  drain  the  land  and  that  they  were  not  primarily 
intended,  at  least  not  in  Greece,  for  the  carriage  of 
house  sewage. 

Present  Status  of  Sewage  Disposal. — Modern  plumb- 
ing has  been  introduced  to  some  extent  in  Greece,  but 
little  or  no  progress  has  been  made  in  the  construction 
of  municipal  sewerage  works.  In  a  country  where  flies 
abound  and  few  houses  or  even  hospitals  are  screened, 
the  absence  of  proper  methods  of  sewage  disposal  and, 
more  particularly,  the  common  use  by  the  poorer  classes 
of  open  pits  or  privies,  or  of  still  more  primitive  means 
disposal  of  excreta  in  courts  and  streets,  constitute  a 
serious  menace  to  public  health. 

Difficulties  of  Water  Carriage. — Aside  from  the  seri- 
ous question  of  finding  suflicient  funds  to  do  any  public 
work,  a  difficulty  that  is  not  just  now  peculiar  to  Greece, 
the  most  serious  obstacle  to  providing  modern  sewerage 
for  the  cities  and  towns  of  Greece  is  the  difliculty  of 
finding  sufliicient  water.  In  some  communities  a  system 
of  water  carriage  would  for  this  reason  be  impossible 
and  some  method  of  dry  disposal  would  have  to  be 
adopted.  To  be  successful,  such  a  system  would  neces- 
sarily require  the  adoption  by  the  people  of  habits  of 
order  and  cleanliness  that  are  now  generally  lacking. 
This  would  be  more  important  than  if  water  carriage 
were  introduced,  but  a  great  deal  of  educational  work 
would  have  to  be  carried  on  before  any  system  of  sew- 
age disposal  could  be  introduced. 

Seiverage  of  Athens  and  Piraeus. — It  may  be  of  in- 
terest to  speak  of  the  sewers  of  ancient  Athens,  to 
outline  the  existing  sewerage  system  and  to  briefly 
describe  the  proposed  new  works  for  Athens  and 
Piraeus. 

Several  sewers,  or,  more  properly  speaking,  storm- 
water  drains,  belonging  to  ancient  Athens  have  been 
found.  A  drain  from  the  Theater  of  Bacchus,  near  the 
Acropolis,  leading  to  an  outlet  in  the  channel  of  the 
Ilissus,  has  been  identified  as  of  the  5th  century  R.  C. 
The  river  Eradnus,  which  rose  on  the  slopes  of  Lykabet- 
tus,  was  carried  through  the  old  city,  first  as  an  open 
ditch  and  later  as  a  storm-water  sewer,  to  a  point  of 
discharge  near  the  old  city  gate,  known  as  the  Dipylon, 
where  a  portion  of  the  sewer  and  a  sluice-gate  may  still 
be  seen.  It  is  believed  that  some  hou.se  sewage  may 
have  reached  these  ancient  drains,  but  such   use  was 
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FIG.  7.     REMAINS  OF  VENETIAN  AQUEDUCT  FOR  CHALKIS. 
ISL.4ND  OF  EUBOEA 

probably  limited,  in  the  sense  in  which  we  use  the  term 
sewage  as  meaning  water-borne  wastes. 

Only  a  part  of  the  modern  city  of  Athens  is  sewered. 
The  existing  sewers  are  of  good  size,  3  to  11  ft.  of 
trapezoidal  section,  with  semi-circular  arch  and  con- 
structed of  rubble  masonry  lined  with  cement  mortar. 
They  have  somewhat  irregular  sections  and  grades  and 
were  built  for  storm-water  drains,  to  relieve  the  streets 
of  the  city  of  the  floods  of  water  that  rush  down  from 
the  adjacent  hills,  at  times  of  heavy  rain.  In  spite  of 
legal  prohibition,  however,  these  sewers  carry  the  house 
sewage  of  the  limited  districts  served.  Large  areas  of 
the  city  depend  on  cess-pools  and  open  pits.  In  the 
poorer  quarters  of  the  city,  wash  water  is  often  carried 
in  the  street  to  the  nearest  drain,  as  shown  in  Fig.  8. 
The  house  sewage  of  Athens  is  all  discharged,  at  a  local- 
ity known  as  Daniel's  Church,  into  an  irregular  unpaved 
open  channel  within  the  limits  of  the  city,  whence  it  flows 
to  the  Cephisus.  This  channel  and  the  end  of  the  out- 
fall sewer  are  shown  in  Fig.  9.  During  the  summer, 
all  the  sewage  in  this  channel  is  diverted  for  irriga- 
tion in  the  district  known  as  the  "Olive  Groves,"  just 
outside  the  city;  in  the  winter,  most  of  it  is  carried 
by  storm  waters  into  the  Bay  of  Phaleron.  The  city 
of  Athens  derives  some  revenue  from  the  use  of  the 
sewage  for  irrigation.  No  vegetables  to  be  eaten  un- 
cooked may,  however,  be  grown  on  lands  so  irrigated. 
Considering  how  little  water  is  available,  it  is  not  sur- 
prising that  this  sewage  is  strong  and  black.  Its 
delivery  in  open  ditches,  frequently  beside  the  roads, 
is  very  offensive  during  the   hot   summer  weather. 

Proposed  Sewerage  System. — The  writer  in  his  report 
of  last  fall  recommended  the  construction  of  a  separate 
system  of  sewers  for  Athens,  as  well  as  for  the  neigh- 
boring city  of  Piraeus  and  the  villages  of  Old  and  New 
Phaleron,  which  are  even  less  adequately  served  than 
Athens.  The  house  sewage  of  these  latter  communities 
and  that  of  a  small  area  in  Athens  would  have  to  be 
pumped  into  the  main  gravity  outfall  from  Athens,  in 
which  all  sewage,  not  diverted  for  purposes  of  irriga- 
tion, would  be  discharged  in  deep  water  in  the  Saronic 
Gulf,  well  off  the  beach  at  a  point  several  miles  from 
the  nearest  community  served.  In  connection  with  this 
plan  of  disposal,  it  will  be  of  interest  to  note  that  the 
city  of  Naples  discharges  all  the  house  sewage  of  a 
population  of  900,000  people  into  the  Tyrrhenian  Sea 
near  the  old  city  of  Cumac,  about  15  miles  north  of 
Naples.  Except  for  coarse  screening  before  the  sewage 
reaches  the  pumps  in  the  city,  where  most  of  it  is  lifted 
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sufficiently  to  carry  it  by  gravity  to  the  outfall,  the  sew- 
age is  untreated  and  is  discharged  on  the  beach  at  low- 
water  level  without  creating  any  nuisance. 

It  is  proposed  to  discharge  the  storm-water  drains 
of  Athens,  in  which  the  present  system  of  sewers  would 
be  incorporated,  into  the  nearest  channels  of  the  Ilissus 
and  the  Cephisus  and  to  discharge  the  storm-water 
drains  in  Piraeus  and  the  Phalerons  directly  into  the 
harbor  or  the  sea'.  Among  other  reasons  for  recom- 
mending a  separate  system  of  sewers,  instead  of  a 
combined  system  that  had  been  previously  proposed  b.\ 
French  and  German  engineers,  it  was  believed  to  be 
impossible  to  prevent  the  accumulation,  in  a  system  of 
large  combined  sewers,  of  the  sand  and  detritus  that 
come  down  during  the  rainy  season  from  the  steep, 
rocky  hillsides  in  and  about  these  cities,  and  to  avoid 
the  nuisance  that  would  occur,  during  the  long,  rainless 
summers,  from  the  lodgment  of  fecal  matter  on  such 


FIG.  8.     WASH  WATER  FLOWING  IN  A  STREET 
OF  ATHENS 

obstructions  in  the  sewers.  The  pollution  of  the  river 
channels  and  the  harbor  of  Piraeus  by  di'.ute  sewage 
from  the  necessary  overflows  of  a  combined  system,  and 
the  high  cost  of  constructing  r.nd  operating  the  larger 
pumping  stations  required  in  Piraeus  for  the  combined 
system  of  sewers,  were  further  considerations  that 
influenced  the  decision  in  favor  of  a  separate  system. 
By  utilizing  the  existing  sewers,  a  measure  that  would 
not  be  practicable  if  a  combined  system  were  chosen, 
the  cost  of  the  separate  system  proposed  would  be  no 
greater  than  that  of  a  combined  system.  The  early 
construction  of  sewers  in  Athens  and  Piraeus  is  most 
necessary,  yet,  if  a  system  of  water  carriage  is  to  be 
introduced  and  such  a  system  seems  best  under  the 
conditions  existing  there,  nothing  can  be  done  until  a 
sufficient   supply   of  water   is   assured. 

Other  Sanitary  Problems. — The  furnishing  of  suffi- 
cient water  of  good  quality  and  the  satisfactory  disposal 
of  the  human  wastes  in  the  cities  and  towns  of  Greece 
are,  of  course,  only  two  of  sanitary  problems  there. 
Besides  the  prevalence  of  typhoid  fever  and  other  filth 
diseases,  one  of  the  serious  consequences  in  modern 
Greece  of  the  general  lack  of  cleanliness,  so  common  in 
the  Near  East  and  in  the  Mediterranean,  is  the  high 
infant  mortality.  This  is  a. question  that  is  bound  up 
with  the  general  problem  of  clean  food  and  the  proper 
care  of  infants  and  is  now  receiving  the  earnest  atten- 
tion of  the  Greek  Government,  with  which  the  Ameri- 
can Red  Cross  has  been  co-operating. 

The  presence  of  the  flea  and  the  bedbug,  the  constant 
evidence  in  Greece  of  uncleanliness  and  poor  housekeep- 


FIG.  9.  UNPAVED  CHANNEL  AT  END  OF  ATHENS  SEWER 

ing,  makes  the  life  of  a  visitor  from  a  cooler,  cleaner 
land  a  most  uncomfortable  one,  even  though  he  may 
not  receive  any  disease  through  their  bites.  That  these 
insects,  particularly  the  flea,  may  be  important,  how- 
ever, in  transmitting  certain  diseases  is  recognized, 
even  if  no  country-wide  aversion  to  them  seems  to  exist. 
r>ubonic  plague  has  frequently  been  a  visitor  in  the 
Piraeus  and  the  fumigation  of  the  Athens  sewers  with 
sulphur  dioxide  to  kill  the  rats  was  observed  last  fall. 

The  removal  of  garbage  and  rubbish  in  the  city  of 
Athens  appeared  to  be  as  well  done  as  in  many  of  our 
own  cities.  The  violent  ringing  of  a  gong  on  the 
garbage  carts  in  Athens  at  6  o'clock  on  a  summer  morn- 
ning  is  hard  on  light  sleepers  who,  unlike  the  Greeks, 
sleep  with  their  windows  open,  but  the  ringing  is  effec- 
tive in  getting  out  the  garbage.  This  material  is  fed 
to  hogs;  rubbish  and  ashes  are  carried  to  dumps  out- 
side the  city. 

The  prevention  of  dust  in  the  cities  and  towns, 
already  referred  to,  must  wait  upon  the  delivery  of 
sufficient  water  with  which  to  sprinkle  and  flush  the 
streets.  The  construction  of  hard  pavements,  both  in 
the  cities  and  in  the  country,  will  improve  conditions 
in  this  respect.  The  continued  construction  of  water- 
bound  macadam  roads  without  surface  treatment  has 
nothing  but  economy  to  recommend  it  in  that  climate. 

Malaria  Prevention. — The  gravest  public  health  prob- 
lem in  Greece,  today,  is  the  high  prevalence  of  malaria. 
This  disease  is  a  more  serious  ailment  there  than  ordi- 
narily encountered  in  our  climate.  As  observed  la:t 
year  in  the  men  of  the  writer's  organization,  it  ir. 
characterized  by  a  high  fever  with  vomiting  and  severe 
pains.  Under  the  most  effective  treatment  of  daily 
sub-cutaneous  injections  of  bi-chloride  of  quinine,  ths 
fever  lasts  several  days  and  may  recur  if  large  doses 
of  sulphate  of  quinine  are  not  taken  internally  for 
some  time  afterward.  Quinine  prophylaxis  just  prior  to 
or  during  exposure  does  not  always  appear  to  be  effec- 
tive. 

Some  published  figures  indicate  that,  before  the  w^ar, 
from  one-third  to  one-half  of  the  whole  population  of 
Greece  had  the  fever  annually,  and  that  in  some  districts 
all  the  people  had  it  every  year.  That  malaria,  if 
neglected,  may  lower  the  vitality  and  lead  to  more 
serious  disease,  such  as  tuberculosis,  can  be  readily  be- 
lieved. That  it  must  result,  throughout  Greece,  in  a 
great  loss  of  man  power  is  evident,  and  this  loss  occurs 
when  labor  can  least  be  spared. 
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According  to  Ross  ("The  Prevention  of  Malaria"), 
Greece  may  have  suffered  seriously  in  the  past  from 
this  disease,  although  the  evidence  is  not  conclusive. 
He  believes  from  references  to  malaria  in  the  litera- 
ture of  early  Greece  that  malaria  was  probably  intro- 
duced into  that  countrj'  during  the  5th  century  B.  C, 
by  soldiers  or  slaves  from  abroad  and  that  the  ravages 
of  this  disease  may  account  for  the  depopulation  of 
Greece,  which  occurred  between  the  5th  and  the  2nd 
centuries  B.  C,  and  which  has  not  previously  been  satis- 
factorily explained. 

Lack  of  Drainage. — It  is  not  surprising  that  the  vil- 
lages in  the  Plain  of  Marathon  should  have,  it  is  said, 
more  malaria  than  any  other  district  in  Southern 
Greece,  because  of  a  constantly  flowing  stream  and  the 
extensive  swamps  there,  beside  the  sea,  into  which  the 
Persians  were  driven  in  their  defeat,  490  B.  C.  Nor  is  it 
remarkable  that  one  of  the  worst  districts  for  malaria  is 
that  in  and  about  the  basin  of  Lake  Copais  in  Boeotia, 
which  an  English  company  drained  about  20  years  ago 
and  now  keeps  fairly  well  pumped  out.  The  floor  of  the 
old  lake  is  nearly  level  and  there  remains,  even  in  mid- 
summer, much  stagnant  water  about  the  basin  and  large 
areas  of  marshy  lands,  that 
are  constantly  flooded  by  the 
flows  of  tributary  springs. 
There  are  some  other  districts 
which  form  natural  breeding 
grounds  for  mosquitos,  such 
as  the  picturesque  mountain 
valley  of  Lake  Stymphalia, 
which  is  subject  to  large 
changes  in  elevation  when  the 
drainage  tunnel  through  the 
mountain,  said  to  have  been 
driven  by  the  Emperor  Ha- 
drian, becomes  obstructed. 

Such  large  areas  of  wet 
ground  a.s  those  mentioned 
above  are  not  common  in 
Southern  Greece,  however, 
and  it  .seems  curious,  at  first 
sight,  that  a  country  that  is  in 
general  so  mountainous  and, 
for  four  or  five  months  of  the 
year,  so  rainless  and  dr>', 
should  have  so  many  mo.squi- 
tos  and,  in  consequence,  so 
much  malaria.  This  situation  must  be  explained  by  the 
existence  of  numerous  small  springs  throughout  the 
country  and  of  many  open  wells  and  shallow  storage 
tanks,  the  very  complete  application  of  all  available 
water  to  fine,  .semi-impervious  soils,  the  absence  of  any 
effort  about  the  springs  and  wells  and  along  the  irrigat- 
ing ditches  to  avoid  stagnant  pools  and  wet  ground,  and 
the  almost  universal  lack  of  .screens  in  dwelling  houses. 
E%'en  in  the  city  of  Athens,  in  districts  that  are  natu- 
rally as  dry  and  dusty  as  can  be  imagined,  the  mosquito 
is  very  annoying,  although  there  is  comparatively  little 
malaria.  The  mosquitos  apparently  breed  there  in  the 
uncovered  water  tanks  on  the  roofs  of  buildings  and 
in  the  many  gardens,  where  some  water  is  constantly 
being  used. 

The  Greek  Government  has  been  at  work  on  the 
problem  of  lessening  the  ravages  of  malaria.  It  ha.s 
issued  literature  to  educate  the  people,  has  bought  and 
diflpensed  quinine,  and,  in  some  districts,  taken  active 


measures  against  the  mosquito  in  the  direction  of 
draining  and  oiling,  and  ha.s  even  given  treatment  to 
the  people.  Such  work  can  hardly  be  considered  much 
more  than  a  beginning.  The  greatest  problem  appears 
to  be  that  of  educating  the  people  to  some  realiza- 
tion of  the  necessity  of  taking  radical  measures  to 
eliminate  the  mosquito — no  small  task  among  a  con- 
servative and  ignorant  peasantry.  It  may  be  assumed 
that  the  last  eight  years  of  war  have  greatly  inter- 
fered with  the  anti-malaria  work  that  the  government 
has  been  doing.  Large  drainage  projects  have  recently 
been  under  consideration,  but  their  object  is  primarily 
to  increase  the  area  of  cultivable  land,  rather  than  to 
combat  the  mosquito. 


Plan  for  Widening  and  Arcading  Parts  of 
Euclid  Avenue,  Cleveland 

AS  A  PART  of  its  thoroughfare  plan  {Engineering 
l\  News-Record,  March  3,  p.  382)  the  Cleveland  City 
Plan  Commission  proposes  the  widening  of  Euclid 
Ave.  from  E.  55th  St.  to  University  Circle,  a  distance 
of  over  two  miles.     Euclid  Ave.  is  now  80  ft.  wide  in 


PUEStNT  60"  Width  -  E.  'j'i  to  £.107  st. 


Present  33'  Width  -  Public  Square  td  E.  ^b  stt 


u 


PBOP03ED  120"  Width- E.^^3T  to  Univcbsity  Cibcle.         Sectiom  or  ISO*  Width  Showing  Arcade 


PRE3ENT  &!  Proposed  Width  of  Luclid  Avenue. 


this  section.  It  is  proposed  to  widen  it  to  120  ft.  by 
taking  20  ft.  from  each  side.  While  most  of  the 
frontage  is  now  improved  with  residences  standing  well 
back  from  the  street  line,  three  important  sections  have 
been  developed  with  business  buildings  coming  clear  out 
to  the  present  street  line.  A  number  of  these  buildings 
are  substantial  structures,  and  in  order  that  the  widening 
may  be  effected  at  a  minimum  expense  it  is  proposed 
to  leave  the  present  buildings  standing  but  to  push 
back  the  .store  fronts  on  the  first  floor  and  run  the 
sidewalk  in  an  open  arcade  along  and  under  the  front 
20  ft.  of  the  present  buildings.  This  will  leave  almost 
the  entire  width  of  the  present  street,  80  ft.,  for  road- 
way purposes.  The  arcade  plan  will  be  applied  to  about 
10  per  cent  of  the  frontage  along  the  two-mile  stretch 
proposed  for  widening.  Robert  H.  Whitten  and  Froulo 
R.  Walker  are  advisers  and  C  E.  Cnnley  is  engineer 
of  the  City  Plan  Commission,  and  Robert  Hoffman  is 
city  engineer. 
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Steel  Shops  of  Samson  Tractor  Co. 
at  Janesville,  Wis. 

Double  Faced  Sawtooth  and  M-Truss  Roofs — Crane 

Runways  Suspended  From  Foundry  Roof 

Trusses — Yard  Cranes 

ROOF  framing  designed  to  carry  fixed  and  moving 
^  loads  with  economy  of  material,  double  faced  saw- 
tooth roofs  and  supplementary  tension  members  in 
trusses  carrying  trolley  and  crane  runways,  are  fea- 
tures of  the  large  new  plant  for  the  Samson  Tractor 
Co.  at  Janesville,  Wis.  An  extensive  equipment  of 
mechanical  handling  systems  in  the  buildings  and  yards 
includes  conveyors,  trolley  hoists  and  overhead  cranes. 
At  present  the  plant  consists  of  a  machine  and  assembly 
shop,  foundry,  heating  plant  and  two-story  office  build- 
ing, but  provision  is  made  for  additional  shops  and 
foundries. 

The  machine  shop.  Fig.  1,  a  one-story  steel-frame 
structure  400  x  500  ft.,  was  built  in  two  units  of  prac- 
tically equal  size,  each  having  an  office  building  40  ft. 


Toilei-  room 
framing 


and  gypsum  slabs  in  the  second  unit.  Details  of  the 
sawtooth  and  M-truss  design  are  shown  in  Fig.  2. 

An  essential  point  which  was  impressed  upon  all 
connected  with  the  design  and  construction  of  the  build- 
ing was  the  necessity  of  keeping  the  shop  floor  clear. 
The  six  toilet  and  locker  rooms  therefore  are  arranged 
in  pent  houses  at  the  roof  level  (see  Fig.  1),  with  iron 
stairways  from  the  floor.  These  rooms  are  of  con- 
crete with  metal  fittings,  so  that  they  can  be  washed 
out  with  a  hose.  Of  the  two  large  fans  for  a  supple- 
mentary heating  and  ventilating  system,  the  first  was 
installed  on  the  floor,  but  proved  to  be  such  an  obstruc- 
tion that  it  was  raised  above  the  roof  trusses,  the 
second  fan  being  installed  in  a  similar  position.  For 
the  main  steam  heating  system  cast-iron  radiators  are 
placed  on  the  trusses  as  well  as  on  the  side  walls.  These 
conditions  illustrate  the  unforeseen  loads  that  roof 
trusses  may  be  called  upon  to  carry  through  the  neces- 
sity of  accessory  apparatus. 

Foundation  and  Floors. — Plain  concrete  footings  on 
coarse  gravel  are  designed  for  the  conservative  loading 
of  3,500  lb.  per  square  foot.     A  bearing  test  showed 
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FIG.   1.      CROSS-SECTION  THROUGH   MACHINE  SHOPS   AND  .VSSEMBLY  SHOP  OF  SAMSON  TRACTOR  CO. 


wide  across  the  front.  Each  unit  is  divided  trans- 
versely into  six  30-ft.  bays,  with  longitudinal  spacing 
of  40  ft.  for  the  columns.  The  roof  framing  consists 
of  30-ft.  sawtooth  trusses  supported  on  columns  and 
spaced  40  ft.  c.  to  c.  Between  each  pair  of  trusses  on 
columns  are  three  intermediate  trusses  of  10-ft.  spacing, 
supported  by  inclined  longitudinal  trusses  in  the  plane 
of  the  sawteeth.  In  erection,  the  30-ft.  trusses  were 
placed  first,  then  the  inclined  longitudinal  trusses,  and 
finally  the  intermediate  trusses. 

In  the  first  unit  of  the  building  the  steel  framing 
is  designed  for  ordinary  roof  loads.  In  the  second  unit, 
a  heavier  design  was  employed,  with  stiffer  bottom 
chords  and  heavier  bracing  in  order  to  take  care  of 
possible  future  loads  due  to  shafting  and  monorail 
tracks.  It  is  pointed  out  by  the  designer  that  in  build- 
ings of  this  kind,  such  appliances  are  likely  to  be  at- 
tached to  the  roof,  whether  or  not  the  design  has  pro- 
vided for  them,  and  they  may  add  a  considerable  per- 
centage to  the  calculated  load.  The  trusses  and  framing 
were  designed  specially  with  a  view  to  provide  for  these 
roof  loads  without  excessive  weight  of  material.  Fur- 
ther, to  facilitate  the  placing  and  shifting  of  motors 
and  shafting  and  their  rearrangement  at  any  time,  the 
bottom  chord  of  each  truss  is  made  of  two  channels 
set  far  enough  apart  to  allow  of  slipping  attachment 
bolts  between  th6m. 

For  the  central  bay,  forming  the  assembly  shop,  a 
Pond  or  M-truss  construction  is  used,  as  shown,  this 
arrangement  giving  exceptionally  good  ventilation.  With 
this  roof  design  there  is  a  good  distribution  of  light 
over  the  entire  floor,  and  although  the  sawteeth  face 
both  north  and  south  there  has  been  no  complaint  on 
account  of  the  direct  sunlight  from  the  south.  Rein- 
forced-concrete   roof   slabs   are  used   in   the   first   unit 


that  the  gravel  would  carry  10,000  lb.  without  excessive 
settlement.  It  is  pointed  out  that  in  view  of  the  un- 
expected loads  which  are  likely  to  be  placed  on  parts  of 
a  building  of  this  kind  when  it  is  in  service  the 
designer  may  be  glad  to  remember  that  he  has  an 
ample  margin  of  safety  in  the  foundations. 

Stepped  footings  were  designed,  but  for  the  first  unit 
the  contractor  was  permitted  to  build  a  footing  course 
carrying  tapered  piers,  wires  embedded  in  the  footing 
being  attached  to  the  foi-ms  so  that  they  would  not  rise 
when  the  concrete  was  poured.  Reinforced  footings 
with  vertical  pedestals  were  used  in  the  later  buildings, 
the  contractor's  superintendent  claiming  that  the  ex- 
pense of  reinforcement  was  less  than  that  of  tieing  or 
weighting  the  pyramidal  forms  to  hold  them  in  place. 

The  machine  shop  floor  is  of  11  x  2i-in.  maple  strips 
dipped  in  hot  pai-afl!in  oil,  these  being  laid  diagonally 
on  3  X  6-in.  hemlock  planks  dipped  in  creosote.  These 
planks  are  on  a  1-in.  layer  of  Tarrock  with  a  6-in. 
concrete  base  over  a  4-ft.  fill  of  sand  and  gravel.  This 
fill,  made  by  dumping  from  small  industrial  cars,  was 
not  deposited  in  layers  and  was  not  rolled,  but  was 
carefully  puddled.  The  concrete  base  was  placed  as 
soon  as  the  puddling  was  finished,  but  no  appreciable 
settlement  has  been  noticed,  although  loads  of  1,500  lb. 
per  square  foot  are  not  uncommon  under  piles  of  plates 
and  structural  shapes.  The  maple  floor  is  found  excel- 
lent for  storage  and  shop  purposes,  but  soon  began  to 
wear  badly  where  the  sharp  wheels  of  the  tractors 
run  over  it  continually  between  the  assembly  shop 
and  the  loading  dock. 

Asphalt  blocks  2}  in.  thick  laid  in  lean  cement  mortar 
are  used  to  pave  the  reinforced-concrete  loading  dock 
and  have  given  good  service  under  the  tractor  wheels. 
This  paving  was  tried  in  a  part  of  the  shop  but  was  not 
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ROOF  TRUSSES  OF  MACHINE  SHOP  AND  ASSEMBLY  SHOP 


satisfactory  where  it  was  exposed  to  the  action  of  oil 
and  gasoline  droppings. 

Foundry  Building 

A  steel  frame  structure  330  x  530  ft.  forms  the 
foundry,  which  has  a  main  floor  about  130  x  500  ft. 
flanked  on  one  sde  by  pattern  shop,  sand  bin  and  core 
room,  and  on  the  other  side  by  bins  for  pig  iron  and 
other  supplies.  Along  the  front  extends  a  cupola  build- 
ing with  heavy  steel  charging  floor,  and  a  three-story 
service  building  containing  offices,  wash  and  locker 
rooms  and  a  pattern  loft.  Four  rows  of  columns  sup- 
port parallel  chord  trusses,  the  columns  of  the  two 
interior  rows  extending  to  the  ridges  of  a  double  saw- 
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tooth  roof  bay  having  movable  sash  on  both  the  north 
and  south  sides.  Fig.  3.  Tar  and  gravel  roofing  is  laid 
on  the  flat  portions,  the  sloping  Pond  or  M-truss  roof 
being  covered  with  two  plies  of  felt  and  a  3-ply  roofing. 
An  extensive  system  of  monorails  and  overhead  trans- 
fer cranes  serves  the  foundry  and  is  supported  directly 
from  the  lower  chords  of  the  roof  trusses  and  from 
steel  hangers  at  a  lower  level  I  see  Fig.  3).  To  permit 
of  attaching  monorails  at  any  desired  point  the  lower 
chord  of  each  truss  is  stiffened  by  a  continuous  12-in. 
web  plate  which  is  not  figured  in  the  chord  section.  Cast 
steel  bolted  clips  were  used  at  first  to  attach  the  mono- 
rail tracks  to  the  trusses,  but  subsequently  clips  of 
structural  steel  were  used  and  are  said  to  answer  the 
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purpose  equally  well.  Where  hangers  are  attached  to 
the  lower  chords  between  panel  points,  supplemental 
web  members  are  placed  to  carry  the  loads  to  the  upper 
panel  points  and  thus  avoid  bending  the  chords. 

Brick  walls  were  planned  for  the  cupola  and  service 
buildings,  but  concrete  pilasters  and  brick  panels  were 
used  on  account  of  difficulty  in  obtaining  a  sufficient 
force  of  bricklayers.  This  change  hastened  the  progress 
of  the  work  materially.  As  bids  on  ironwork  for  stair- 
ways in  the  foundry  indicated  high  cost  and  late  de- 
livery, a  change  was  made  to  reinforced  concrete,  with 
a  saving  in  cost  and  time,  while  the  appearance  is 
found  to  be  satisfactory.  Patent  non-slip  treads  were 
difficult  to  obtain,  and  the  surface  concrete  of  the  treads 
was  finished  by  mixing  carborundum  in  the  proportion 
of  2  lb.  per  square  foot.  At  the  charging  floor,  designed 
for  a  load  of  1,200  lb.  per  sq.ft.,  closely  spaced  I-beams 
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FIG.    I.      Rl'XWATS  FOR  YARH  CR.\NES 

are  framed  between  I-beam   girders  and  covered  with 
b-in.  steel  plates. 

As  steel  for  the  heating  plant  building  was  delayed 
by  strikes,  two  500-hp.  boilers  with  automatic  stokers 
were  set  in  place  before  the  superstructure  was  erected. 
These  boilers  were  on  the  main  floor,  16  ft.  above  the 
basement  and  supported  by  heavy  concrete  columns  and 
girder  beams.  As  soon  as  these  beams  were  received, 
the  erection  of  the  boilers  was  begun  and  a  wooden 
shelter  was  built  over  them.  Steam  pipes  were  hung 
temporarily  and  secured  to  the  permanent  structure 
later.  This  work  was  done  in  severe  winter  weather 
and  added  largely  to  the  cost  of  construction,  but  the 


boilers  were  ready  for  service  as  soon  as  the  building 
was  enclosed,  or  at  about  the  time  that  their  erection 
would  have  been  started  ordinarily.  A  breakdown  in 
the  local  electric  plant  occurred  just  then  and  these 
boilers,  with  a  turbo-generator  that  had  been  installed 
in  a  similar  manner,  carried  the  entire  plant  load  for 
several  weeks. 

Pipes  for  water-supply  and  steam  heat  are  led  from 
the  power  house  to  the  buildings  in  a  tunnel  10  ft.  wide 
and  6i  ft.  high,  with  its  top 
2  ft.  below  the  surface.  Pipe 
trenches  in  the  buildings  are 
covered  with  removable  .slabs 
of  concrete  about  4  ft.  long, 
occasional  slabs  being  provided 
with  handles  to  facilitate  re- 
moval. At  doorways  or  parti- 
tions the  concrete  cover  is  cast 
permanently  in  place. 

Yard  cranes  are  provided  for 
handling  raw  material,  equip- 
ment and  finished  product.  Two 
designs  are  shown  in  Fig.  4. 
The  5-ton  crane  of  80-ft.  span 
has  28-in.  I-beam  runway  gird- 
ers supported  by  A-frame  bents 
with  a  longitudinal  spacing  of 
29  ft.  4  in.,  four  pairs  of  the 
bents  being  connected  by  struts 
and  diagonal  bracing  to  form 
towers.  The  5-ton,  70-ft.  yard 
crane  has  posts  built  of  angles 
and  lacing  up  to  the  24-in.  I- 
beam  runway ;  above  which  they 
are  extended  in  smaller  section 
to  carry  transverse  trusses. 
These  posts  are  spaced  26A  ft. 
and  are  connected  by  diagonal 
bracing  at  intervals. 

Steel   erection   on   the  main 
buildings    and    crane    ninways 
was  done  mainly  by  locomotive 
cranes.     At  one  time  a  strike 
stopped   the   assemblage   of 
trusses   in   the   shops,    and   in 
order  to  avoid  delay  the  parts 
were  shipped  to  the  work  and 
assembled  during  erection.  This 
caused  comparatively  little  de- 
lay.    Concrete  for  the  greater 
part  of  the  work  was  made  in 
a  4-yd.  mixer  serving  a  75-ft. 
tower  with  steel  spouting  sus- 
pended from  cables  and  having 
a  reach  of  about  500  ft.    A  ^yd.  mixer  and  small  tower 
were  used  for  the  office  building  and  portable  mixei-s 
served  various  isolated  sections.    When  concrete  for  the 
power  house  walls  and  other  parts  was  placed  during 
very  cold  weather,  the  materials  were  heated. 

Design  and  supervision  of  construction  of  the  entire 
plant  were  in  the  hands  of  Frank  D.  Chase,  Inc.,  engi- 
neers, Chicago,  the  structural  designs  being  made  by 
G.  W.  Niestadt.  H.  S.  Baker  was  engineer  in  charge, 
with  F.  M.  Reynolds  as  superintendent  of  construction. 
The  general  building  contract  was  handled  by  J.  P. 
CuUen  &  Son,  Janesville,  Wis.,  and  the  du  Pont  Engi- 
neering Co.,  Wilmington,  Del. 
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Curve  Traverse  Chart  for  Lining  Track 

By  J.   G.   Wetherell 

Assistant  Enginenr.  C.  M.  &  St.   P.  Ry. 

IN  STAKING  CURVES  for  relining  track  a  curve 
traverse  has  been  found  of  great  assistance.  The 
curve  is  first  divided  into  31-ft.  stations  along  the  out- 
side rail,  the  stations  being  numbered  and  care  being 
taken  to  have  Station  0  on  the  tangent.  A  string  is 
then  stretched  from  0  to  2  and  the  distance  from  the 
string  to  the  rail  at  Station  1  is  measured  in  inches, 
giving  the  degree  of  curve  at  Station  1.  The  string 
is  then  moved  ahead  and  the  degree  of  curve  determined 
in  the  same  way  at  each  of  the  other  stations.  A  chart 
can  be  plotted  in  the  notebook,  using  one  small  square 
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CHART  OK  CURVE  TRAVERSE  AND  ADJUSTMENT 
FOR  RELINING  TRACK 

horizontally  for  each  station  and  one  square  vertically 
for  each  degree  of  curve. 

The  accompanying  diagram  is  a  chart  of  one  end  of 
a  Y-track  at  Bardwell,  Wis.,  which  the  writer  recently 
staked.  Remembering  that  a  true,  simple  curve  plots 
as  a  straight  horizontal  line,  and  a  spiral  as  a  slope 
line,  it  will  be  seen  that  there  was  a  fairly  good  spiral 
on  this  curve  about  125  ft.  long,  but  that  the  rest  of 
the  curve  was  badly  out  of  line,  varying  between  5  and 
13  degs.  From  the  appearance  of  the  traverse  curve  it 
was  thought  that  a  9-deg.  curve  would  give  a  fair 
average  of  throw  in  relining,  but  after  the  first  trial 
.staking  it  was  found  that  a  curve  of  9  deg.  8  min.  was 
better  on  account  of  a  turnout  and  a  platform.  This 
was  established  and  spiraled  as  shown.  Stakes  were  set 
every  50  ft.,  according  to  usual  custom  (except  on  the 
spiral)  and  the  amount  of  throw  was  measured  in  inches 
at  each  stake. 

These  throws  were  plotted  as  shown,  care  being  taken 
to  equalize  the  .stationing.  It  will  be  seen  that  the  chart 
is  a  complete  diagram  of  the  curve,  showing  what  it 
was,  what  it  was  to  be,  what  throws  were  necessary, 
and  how  these  throws  balanced.  Further,  it  will  be  seen 
that  there  is  no  definite  relation  between  the  traverse 
curve,  the  located  curve  and  the  throw,  although  the 
greatest  throw  comes  where  there  is  the  greatest  diver- 
gence between  the  first  two. 

The  writer  does  not  believe  that  a  "degree  of  curve" 
traverse  is  of  any  use  on  long  flat  curves,  except  pos- 
sibly at  the  ends,  to  quickly  determine  the  conditions 
there.  It  is  well,  however,  to  traverse  a  short,  sharp 
curve  entirely,  in  order  to  study  the  curve  as  a  whole 
and  to  avoid  compounding. 


The  Riensch-Wurl  Sewage  Screening 
Plant  at  Santa  Barbara 

Special  Pump  Handles  Screenings  Which  Are 
Spread  on  Ground  With  Street  Sweepings 
—  Constant   Attendance  Unnecessary 

By  Ormond  a.  Stone 

With  Olmsted  &   Gillelen,   Los   Angeles,   Cal. 

TOPOGRAPHICAL  conditions  and  the  original  lay- 
out of  the  old  sewer  system  so  limited  the  possible 
locations  of  a  main  gravity  outfall  sewer  at  Santa 
Barbara,  Cal.,  that  it  was  necessary  to  locate  the 
sewage  works  within  three  blocks  of  a  widely-adver- 
tised, all-year-'round  resort  and  within  100  yd.  of  the 
ocean-front  boulevard,  which  is  also  a  trunk  line  of 
the  state  highway.  Thus  a  primary  requirement  was 
a  means  of  treating  the  sewage  from  a  city  of  20,000 
people  without  nuisance  to  adjoining  property.  Imhoff 
tanks  were  considered,  but  because  of  unfavorable 
sentiment  were  abandoned.  A  fine-screen  plant  was 
ultimately  decided  upon  after  it  was  determined  that 
the  operating  methods  of  a  similar  sewage  screening 
plant  at  Long  Beach,  Cal.,  could  be  improved  and  the 
costs   lowered. 

The  Long  Beach  screen  {Engineering  Record,  May 
20,  1916,  p.  664,  and  Engineering  News,  May  4,  1916, 
p.  836)  requires  the  con.stant  attendance  of  an  oper- 
ator to  move  the  cans  of  screenings  as  they  are  received 
from  the  revolving  brushes  and  to  be  available  in  case 
of  failure  of  the  automatically  operated  sump  pumps. 

Study  of  the  operation  of  the  Long  Beach  plant  over 
a  period  of  some  three  years  indicated  the  possibility 
of  certain  improvements  being  made  in  future  installa- 
tions which  would  materially  lessen  the  cost  of  oper- 
ation. Most  important  of  these  was  a  method  of  storing 
and  handling  the  .screenings  so  as  to  eliminate  the  need 
of  constant  attendance  except  where,  as  at  Long  Beach, 
the  attendant  was  needed  for  other  purposes  than  car- 
ing for  the  screen. 

Santa  Barbara  officials  were  advised  that  by  deliver- 
ing the  .screenings  to  a  concrete  storage  sump  from 
which  they  could  be  periodically  removed,  the  plant 
would  require  but  part  time  of  one  man  to  keep  it  in 
operation;  also  that  a  feasible  means  of  disposal  of 
the  screenings,  other  than  by  incineration,  was 
po.ssibIe,  thus  making  the  co.st  of  operation  and  main- 
tenance compare  favorably  with  Imhoff  tanks.  Accord- 
ingly, a  plant  was  designed  with  the  arrangement  shown 
in   the  accompanying   drawings. 

Before  determining  upon  the  use  of  a  centrifugal 
pump  to  elevate  the  screenings  from  the  pit  every  con- 
ceivable alternative  was  considered.  Restricted  space 
and  quick.sand  eliminated  the  practicability  of  a  drive- 
way under  the  pit;  compres.sed  air  as  a  means  of  lifting 
the  screenings  was  too  expensive  both  as  to  first  cost  and 
operation;  and  bucket  or  belt  conveyors  were  consid- 
ered unsanitary. 

Many  of  the  larger  pump  manufacturers  were  fur- 
nished with  the  data  and  informed  of  the  type  of  serv- 
ice desired,  with  the  re<)uest  that  they  advise  if  a 
pump  could  be  supplied  to  meet  the  requirements. 
Without  exception  the  replies  were  to  the  effect  that 
the  conditions  were  not  adaptabl>-  to  the  use  of  a  centrif- 
ugal pump. 

Convinced  that  a  centrifugal  pump  could  be  designed 
to  lift  the  .screenings  as  they  came   from  the  screen 
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and  strengthened  in  this  belief  by  correspondence  with 
A.  B.  Wood  of  New  Orleans,  the  writer  finally  pre- 
vailed upon  the  Byron  Jackson  Iron  Works  of  San 
Francisco  to  supply  a  pump  for  this  service. 

The  first  pump  installed  by  them  was  a  4-in.  ver- 
tical, centrifugal  pump,  having  an  open  runner  and 
driven  by  a  7.5-hp.  motor.  It  was  immediately  apparent 
that  this  pump  was  unsuited  to  the  conditions  because 
rags  and  waste  were  wound  up  by  the  runner  in  such 
a  way  as  to  clog  the  suction.  In  attempting  to  empty 
the  screenings  pit  for  the  first  time,  22  gal.  of  rags 
and  waste  were  removed  from  the  pump,  and  a  whole 
day  was  spent  in  an  operation  that  should  have  taken 
but  a  few  minutes. 

A.  C.  Paulsmeier,  designing  engineer  for  the  Byron 
•lackson  Iron  Works,  next  designed  a  special  two-ported 


the  grease  which  adheres  to  the  underside  of  the  slot 
and  eventually  clogs  the  opening  in  the  screen.  After 
the  Santa  Barbara  plant  was  put  in  operation,  the  man 
in  charge  evolved  the  simple  scheme  of  suspending  a 
5-gal.  can  over  the  brush  trough  and  allowing  kero- 
sene to  drip  slowly  on  the  brushes  as  they  revolved. 
About  one  gallon  of  kerosene  per  day  serves  to  keep 
the  plates  clean  aiid  the  slots  clear  from  adhering 
grease.  This  scheme  has  been  found  so  practical,  in 
fact,  that  it  has  been  unnecessary  to  use  the  steam 
plant  for  cleaning  purposes. 

The  screen  is  10  ft.  in  diameter,  is  set  on  a  15-deg. 
slope,  has  A  x  2-in.  slots  and  in  general  conforms  to 
the  standards  for  this  type  of  screen,  which  is  the 
Riensch-Wurl.  Its  maximum  capacity  is  7  cu.ft.  per 
second  with  a  head  loss  of  18  in. 
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closed  runner  to  fit  the  case  of  a  4-in.  Rock 
pump.  This  second  runner  may  be  compared 
to  a  piece  of  4-in.  pipe  bent  into  an  S-shape 
with  the  inlet  and  axis  at  the  center  and  the 
discharge  at  the  two  ends.  This  runner  is 
capable  of  passing  anything  that  can  find  en- 
try into  the  suction  line  and  when  installed  in 
the  case  mentioned  and  driven  by  a  10-hp. 
720-r.p.m.  motor,  proved  entirely  satisfactory. 
The  pump  has  been  in  operation  for  over  18 
months  and  has  given  no  material  trouble. 

Particular  care,  in  the  design,  was  given  to  the  study 
of  properly  cleaning  pump  and  sump  after  use.  The 
method  of  operation  is  simple.  After  emptying  the 
sump  the  operator  so  manipulates  the  valves  that 
screened  sewage  is  pumped  into  it  as  flush  water.  The 
valves  are  again  manipulated  and  the  flush  water  is 
pumped  from  the  sump  back  into  the  screen  pit,  ahead 
of  the  screen. 

Based  on  experience  at  Long  Beach,  a  well,  permit- 
ting inspection  of  the  underside  of  the  screen  without 
shutting  down  the  plant,  was  provided.  This  well  per- 
mits the  operator  to  remove  with  steam  or  boiling  water 


General    Floor    Plan 


tANGEMENT  OF  SCREEN  AND  SCREENING  PUMP  AT 
SANTA  BARBARA 

An  interesting  feature  of  the  plant  is  the  method 
of  disposing  of  the  screenings.  Originally  it  was  in- 
tended to  haul  them  in  tank  wagons  to  neighboring 
orange  groves,  there  to  be  used  as  humus  and  fertilizer. 

At  the  suggestion  of  Robert  Craig,  city  manager  of 
Santa  Barbara,  it  was  determined  to  try  composting  the 
screenings  with  street  sweepings  on  the  lot  in  which 
the  screen  plant  is  located.  This  lot  is  somewhat  below 
the  level  of  the  plant  proper  and  the  adjoining  road- 
ways. The  experiment  was  so  successful  that  it  has 
been  continued  as  a  permanent  means  of  disposal.  The 
procedure  is  exceedingly  simple  and  the  result  is  abso- 
lutely free  from  nuisance.    The  street  sweepings,  which 
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average  from  3  to  5  dump-wagon  loads  per  day,  are 
used  to  build  up  dikes,  marking  off  a  series  of  basins 
approximately  20  ft.  wide  and  60  ft.  long.  Each  night 
after  dark  the  attendant  starts  the  pump  and  delivers 
the  screenings  to  the  particular  basin  he  is  filling, 
through  a  6-in.  galvanized-metal  pipe  line  such  as  is 
used  for  irrigating  alfalfa.  This  pipe  line  is  brought 
out  each  night  and  suspended  from  the  discharge  spout 
of  the  pump  which  projects  through  the  pump-house 
wall  well  up  toward  the  eaves.  From  this  elevation 
the  screenings  flow  by  gravity  to  any  part  of  the  lot. 
The  solids  handled  average  about  5  cu.yd.  daily,  and 
are  covered  with  enough  diy  sweepings  to  absorb  most 
of  the  moisture  and  prevent  the  breeding  of  flies  and 
mosquitoes. 

This  method  of  disposal  has  been  continued  for  over 
a  year  and  the  beds  first  composted  are  being  dug 
up  for  use  on  land  in  the  parks.  During  the  year  the 
lot  has  been  raised  about  3  ft.  over  an  area  of  approxi- 
mately 20,000  sq.ft.  No  odor  is  apparent  even  when 
standing  on  the  beds,  the  attendant  reports  no  breed- 
ing of  flies  or  mosquitoes  and  everyone  who  has  visited 
the  plant  remarks  about  its  neat  appearance,  cleanliness 
and  freedom  from  offense. 

A.  B.  Cook  was  city  engineer  when  the  plant  was 
installed.  Olmstead  &  Gillelen  of  Los  Angeles  acted  as 
consulting   engineers    in   charge   of   design. 


Effect  of  Colorings  on  Concrete  Strength 
Determined  by  Test 

Discussing  the  paper  on  "Coloring  Concrete"  by 
John  W.  Lowell,  before  the  recent  annual  meeting  of 
the  American  Concrete  Institute,  Prof.  Duff  A.  Abrams, 
of  Lewis  Institute,  Chicago  gave  the  following  report  of 
some  tests  on  the  effect  of  these  coloring  agents  on  the 
strength  of  concrete. 

The  aceompanying  table  gives  the  averages  of  the  com- 
pressive strengths  of  3  x  6-in.  cylinders,  made  of  1:2  mortar 
and  tested  at  age.s  of  7  and  28  days.  Portland  cement  was 
used;  the  aggregate  was  a  coarse  sand  from  Elpin,  111.  The 
percentages  of  coloring  materials  are  in  terms  of  the  weight 
of  the  cement.  Each  value  is  the  average  of  three  tests 
made  from  a  single  batch  of  concrete.  The  tests  on  each 
color  were  made  at  different  times;  this  accounts  for  the 
three  values  given  in  the  third  column  for  the  mortars 
without  coloring. 


f'otoring  Material 


I  renri,'!.  C.ll.  Blue 

FrftK-h'd  C.U    Blui-     .. 
J    M    Well.  Co  No  2  Ked 
J    M    Wells  Co    No    2  Ked 
Cabot'.*  Carbon  Blark 
Cabot'i  Carbon  Black 


Age  at  CompreJwive  Strr-ngth  of  Morta'"  Mixed 

Test  with  Different  Percentages  of  Color. 

Day?*  l.b    per  !<q  In 

None    0  5         2  5  10         15 

7  2.100         .       2.500    2,960    3,210    J, 720 

28  },390                   3,990     3,990    4,630    4  900 

7  2.790                2.750    2,590    2,450    2  270 

28  4,900                  4,780    4,390    4,410    4,090 

7  2.840    1.820    1.610       870       690 

26        5,080    4,240    3.070    2.000       940     


It  will  be  seen  that  three  different  effects  were  produced: 
The  blue  appears  to  possess  some  hydraulic  properties 
which  caused  It  to  show  a  steady  increase  In  strength  up  to 
the  highest  percentage  used  (15  per  cCnt  of  the  weight  of 
cement)  at  both  7  and  28  days.  The  red  color  caused  a 
slight  reduction  In  strength  which  Is  practically  the  same  as 
the  effect  produced  by  other  Inert  powdered  materials  In 
concrete.  The  carbon  black  produced  a  very  great  reduction 
in  strength;  2  per  cent  of  carbon  black,  reduced  the  concrete 
strength  about  40  per  cent.  Bancroft  in  "Applied  Colloidal 
Chemistry"  1921,  states  that  "with  a  substance  like  carbon 
black  which  absorbs  gas  very  markedly,  as  little  as  .5  per 
cent  of  the  apparent  volume  may  be  due  to  the  carbon  black 
and  a  liter  of  carbon  black  may  contain  2:5  liters  of  air." 
This  peculiar  property,  no  doubt,  accounts  for  the  effect  on 
concrete  3h9wn  by  the  testa. 


Wing  Walls  of  Concrete  Arch  Kept 
From  Slipping  by  Tie  Rods 

By  A.  A.  Blaeser 

AUentown,  Pennsylvania 

IN  REINFORCING  the  wing  walls  of  a  concrete  bridge 
that  had  cracked  loose  and  were  pushing  apart 
because  of  pressure  exerted  by  a  heavy  fill,  the  method 
herein  described  was  developed  to  save  the  expensive 
construction  of  new  wing  walls,  to  economize  on  excava- 
tion, and  to  keep  the  roadway  in  continuous  use.  The 
bridge  is  the  coke  works  bridge  of  the  Bethlehem  plant 
of  the  Bethlehem  Steel  Co. 

The  bridge,  62  ft.  out  to  out  of  walls,  is  crossed  by 
double  railway  ti-acks  and  a  switch,  the  point  of  which 


Section  ot-  Trench 


6  '-H  Be.-tm  T*^  '-  ~' 

Rool  Tied  to  H-Beam 


in:.  1.    Ki.EV.vTioN.  rL.w.  ,\.\n  .section'  (if  bridhk 

.SHOWIN'i;  RKINKOHCIOMK.Vr.   .\Mi   KRIM-(  )RCIN. ; 
I  )ETA  1 1  .S 

i.s  in  the  center  of  the  arch.  The  reinforcement  of  the 
wing  walls  was  effected  through  the  excavation  of 
trenches  underneath  these  tracks  and  the  jacking  of 
rods  through  the  remainder  of  the  fill  and  through  hole.i 
in  the  wing  \valls  which  had  previously  been  drilled. 

The  rods  were  put  through  on  5-ft.  center.s  on  either 
side  of  the  arch  parallel  to  the  roadway.  The  trenches 
were  dug  6  ft.  wide  and  23  ft.  long.  They  were  dug 
deep  enough  so  that  the  rods  could  be  jacked  into  place 
at  an  elevation  of  \2\  ft.  below  the  surface  of  the  road- 
way. This  did  not  represent  the  di.stance  of  the  tie  rods 
below  the  top  of  the  wing  wall  coping  a.s  the  road  sur- 
face had  been  built  up  considerably  by  the  addition  of 
timber  cribbing  which  retained  an  additional  fill. 
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The  bolts  were  jacked  from  these  trenches  to  either 
side  of  the  wing  walls  and  out  through  7 '-in.  diameter 
holes  drilled  in  the  concrete  wall  which  is  from  31  to 
3  ft.  9  in.  thick.  When  these  bolts  were  put  through 
they  were  connected  at  the  center  to  a  third  section 
with  sleeve  nuts.  It  took  an  average  of  one  day  to 
jack  and  force  each  bolt  through  the  holes  as  we  some- 
times missed  the  holes  and  had  to  rejack  on  account  of 
the  character  of  the  fill,  which  was  composed  of  refuse 


Motor  Vehicle  Law  Enforcement 

Follotving  the  publication  of  the  article  "How  Mary- 
land Enforces  its  Motor  Vehicle  Law,"  in  the  issue  of 
April  21,  p.  666,  letters  were  sent  to  several  state  high- 
ivay  engineers  requesting  comment.  Their  replies 
follow. — Editor. 


FIG.    2.      AIR  DRILL  MOUNTED  FOR  HORIZONTAL  BORING 

from  the  plant,  brickbats,  ashes,  salamander  scrap,  clay 
with  large  pieces  of  limestone,  etc.  Two  rods  were  put 
in  each  trench,  which  was  then  back  filled,  and  work 
started  on  the  trench  for  the  next  pair.  After  the  rods 
were  jacked  through  the  holes  in  the  wing  walls  the 
work  was  completed  by  tying  the  four  bolts  in  each  set 
with  an  8-in.  H-beam  and  by  grouting  the  cracks  in  the 
wall  with  a  cement  gun.  The  surface  of  the  road  over 
the  arch  was  then  spread  with  Tarvia  to  keep  the  water 
out,  as  freezing  no  doubt  aggravated  the  trouble. 

The  drill  rigging  consisted  of  a  drill  mounted  on  a 
1-in.  pipe  A  (Fig.  2)  by  a  band  of  sheet  iron  B  with 
the  handle  bolted  fast  to  the  wooden  handle  C. 

The  handle  C  in  turn  was  clamped  to  the  pipe  A. 
Near  the  forward  end  of  the  pipe  A  was  clamped  a 
guide  E,  this  turning  with  the  machine.  The  pipe  A 
slid  freely  on  a  1-in.  rod  B,  which  was  long  enough  to 
reach  into  the  core  hole  previously  bored  and  back  onto 
a  horse.  The  cutting  edge  of  the  drill  bar  was  about 
10  in.  ahead  of  the  forward  guide  E.  The  drill  was 
ground  round  when  it  rode  in  the  guide  E  to  save  the 
strain  on  the  ratchet. 

The  drilling  operation  was  as  follows:  Before  mount- 
ing the  drill,  a  core  hole  was  drilled  through  the  wall, 
using  a  long  drill  bar  and  controlling  its  line  and  level 
by  resting  it  on  a  guide  frame.  The  drill  was  then 
clamped  to  the  pipe  and  one  man  turned  it  continually 
several  turns  to  the  right  and  then  to  the  left,  while 
the  other  man  with  a  handle  pushed  against  the  iron 
washer  resting  against  the  back  end  of  the  pipe  and 
forced  the  drill  ahead.  We  ran  frequently  10  in.  per 
hour,  but  averaged  about  6  in.  through  a  hard  limestone 
concrete  which  at  places  contained  some  trap  rock.  The 
drill  cut  an  annular  space.  In  some  cases  we  took  out  a 
6-in.  core,  though  generally,  due  to  the  smallness  of  the 
hole,  the  core  crumbled. 


By  Charles  J.  Bennett 

state   Highway   Commissioner,   Hartford.    Conn. 

The  motor  vehicle  department  of  Connecticut,  which 
is  not  an  adjunct  of  the  state  highway  department, 
is  doing  excellent  work  by  the  use  of  loadometer  jacks 
and  also  by  the  use  of  permanent  platform  scales.  We 
are,  however,  not  optimistic  enough  to  say  that  we 
are  preventing  all  the  cases  of  overloading  and  our 
difficulty  arises  from  the  pirate  truck  that  enters  the 
State  from  outside  with  a  very  definite  intention  of 
violating  the  State  law  covering  the  loading  of  trucks. 

Our  highest  limit  is  25,000  lb.  on  four  wheels,  with 
restrictions  to  lesser  amounts  at  certain  seasons  of 
the  year.  We  can  reach  our  own  truck  men  and  force 
them  to  live  up  to  the  law,  but  our  greatest  difficulty 
is  with  the  out-of-state  operator.  We  have  installed 
checking  stations  at  the  State  line  in  an  endeavor  to 
hold  these  trucks  to  a  reasonable  loading  and  are  mak- 
ing headway  against  the  difficulty. 

There  is  in  many  cases  an  utter  lack  of  principle 
in  the  operation  of  heavy  trucks.  The  owner  or  oper- 
ator fails  to  realize  that  in  damaging  the  highway  by 
the  use  of  abnormally  loaded  vehicles  he  is  hurting  him- 
self perhaps  only  a  small  amount,  but  is  doing  an 
infinite  amount  of  damage  to  the  property  belonging 
to  the  general  public. 

The  enforcing  of  the  law  is,  of  coui-se,  unpopular. 
While  it  is  evidently  a  great  benefit  to  the  public  in- 
vestment, there  is  no  agency  which  is  particularly 
interested  in  aiding  the  department  endeavoring  to  do 
this  work,  but  we  do  have  open  opposition  from  the 
truck  men  when  we  try  to  put  the  truck  in  its  proper 
place. 


By  T.  J.  Wasser 

state   Highway   Engineer,   Trenton,  N.   J. 

The  system  of  motor  vehicle  law  enforcement  in  New 
Jersey  is  not  unlike  that  in  Maryland,  save  that  we 
are  functioning  with  five  scales  instead  of  two,  and 
that  a]l  the  weighing  is  done  at  these  scales  rather 
than  by  loadometers  or  jacks.  The  weighing  is  in 
charge  of  the  chief  inspector  of  motor  vehicles,  to  whom 
are  assigned  eight  inspectors  who  traverse  the  roads 
and  bring  the  heavy  haulage  vehicles  to  the  nearest 
scales.  Thereupon,  if  the  vehicles  are  found  to  be  over- 
loaded a  summons  is  served  upon  the  operator  who  is 
required  to  appear  before  the  commissioner  of  motor 
vehicles,  sitting  as  a  magistrate. 

In  addition  to  a  minimum  penalty  of  $100  for  the 
first  offense,  or  a  maximum  penalty  of  $250,  and  double 
the  penalty  for  any  subsequent  offense,  if  the  load  is 
'  excessive  it  is  removed  from  the  vehicle  and  placed 
along  the  highway  at  the  owner's  risk.  The  scales 
which  we  are  using  were  placed  at  the  disposal  of  the 
motor  vehicle  department  by  the  state  highway  com- 
mission, which  appreciated  the  necessity  of  removing 
from  the  highways  overloaded  vehicles  and  those  inade- 
quately equipped  with  rubber  tires,  etc. 

The  New  Jersey  Highway  Commission  is  expending 
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a  considerable  sum  of  money  in  locating  these  scales 
at  advantageous  points  along  the  main  arteries  of  the 
state  highway  system.  Every  scale  has  a  weighing 
capacity  of  40,000  lb.,  and  is  of  the  modern  type,  dis- 
charging a  weight  ticket  immediately  the  weight  of  the 
load  is  determined.  The  state  highway  department, 
anc  the  department  of  motor  vehicles,  work  in  close 
co-operation  with  each  other  in  the  apprehending  of 
violators  of  the  ovei-loading  clause. 


By  Clifford  Older 

<".:  f  Zlijhway   Eng^ineer,    Department    of    Public    Works, 
Springfield.    111. 

There  has  been  on  the  statute  books  of  Illinois  for 
two  years  a  law  providing  for  the  regulation  of  vehicle 
loads,  but  owing  to  a  carelessly  worded  paragraph  in 
this  law  it  has  been  impossible  to  enforce  it. 

Part  of  the  difficulty  heretofore  has  been  due  to  the 
fact  that  the  State  has  no  police  force,  nor  have  the 
officials  of  the  division  of  highways  any  authority  in 
carrying  out  the  law  other  than  that  possessed  by 
private  citizens.  County  police  officials  have  had  no 
particular  intai'est  in  the  matter,  inasmuch  as  the  main- 
tenance in  connection  with  all  improved  trunk  line  roads 
falls  upon  the  State.  It  is  believed  that  means  for 
the  enforcement  of  the  load  limit  law  will  be  provided 
by  the  present  session  of  the  Illinois  Legislature. 


By  J.  C.  Finch 

Acting  .Secretary,  .State  Highway   Commis.<!ion.  Albany,   N.  Y. 

We  have  read  the  article  on  the  enforcement  of  motor 
vehicle  laws  in  JIaryland  with  a  great  deal  of  interest, 
particularly  as  it  deals  with  a  subject  which  is  of  vast 
importance  in  the  State  of  New  York  at  the  present 
time.  We  are  very  favorably  impressed  with  the  means 
adopted  in  Maryland  for  the  protection  of  its  highways 
with  regard  to  limiting  the  weight  and  speed  of  trucks 
and  intend  to  incorporate  some,  if  not  all,  of  these 
features  in  a  recommendation  to  be  made  to  the  Legis- 
lature for  enactment  into  law  next  year. 

The  New  York  State  Highway  Commission  is 
severely  handicapped  at  the  present  time  because  of 
the  fact  that  our  authority  to  regulate  the  weight  and 
.speed  of  trucks  is  somewhat  limited.  Our  present  law 
prohibits  the  operation  on  public  highways  outside  of 
cities  of  an  auto  truck  or  trailer  having  a  width  of 
body  of  more  than  8  ft.,  a  height  of  more  than  12  ft. 
6  in.  and  a  gross  weight  of  truck  or  trailer  and  load 
of  more  than  2.5,000  lb.,  the  load  to  be  .so  distributed 
that  there  shall  not  be  more  than  800  lb.  per  inch  in 
width  of  tire  on  any  one  wheel,  but  no  distinction  is 
made  in  our  law  between  rubber  and  metal  tires. 

The  highway  commission  at  the  present  time  finds 
it  difficult  to  enforce  the  provisions  of  this  law  because 
of  the  fact  that  the  law  places  the  enforcement  primarily 
in  the  local  authorities.  The  commissioner  is  given 
broad  powers  in  the  highway  law  to  adopt  rules  for 
the  protection  of  highways,  but  the  difficulty  we  encoun- 
ter is  that  the  commissioner  must  act  usually  through 
local  offieial.s. 

During  last  season  we  sent  put  a  truck  equipped 
with  loadometers  which  patrolled  the  main  thorough- 
fares of  the  State  and  .stopped  and  weighed  a  number  of 
truck.s  which  appeared  to  be  overloaded,  but  the  system 
did  not  work  to  the  entire  satisfaction  of  the  depart- 
ment, because  it  was  difficult  to  secure  conviction, 
owing  to  (fftaiii  technicalities  in  "ur  law  which   it  is 


not  necessary  to  go  into  in  this  communication.  We 
intend  to  continue  the  weighing  of  trucks  during  the 
coming  season  and  will  do  the  best  we  can  under  our 
handicap  in  the  law  as  it  is  at  present. 

I  wish  to  thank  you  for  sending  us  this  article  from 
the  Engineering  Neivs-Record  and  to  assure  you  that  it 
will  be  of  considerable  value  and  assistance  to  us  in  the 
recommendation  which  we  propose  to  make  to  the  next 
legislature  for  a  protective  law  with  teeth  in  it. 


By  M.  W.  Watson 

state  Hir'iway  Engineer,  Topeka,  Kansas 

The  laws  of  Kansas  do  not  grant  to  the  highway 
commission  authority  to  enforce  the  auto  license  law. 
Our  traffic  regulations  are  very  lax,  and  even  were  we 
vested  with  authority  there  is  very  little  to  enforce  at 
the  present  time. 


By  I.  W.  Patterson 

Chief  Engineer,  State  Boaid  of  Public  Roads,  Providence,  R.  I. 

I  was  very  much  interested  in  the  article,  "How  Mary- 
land Enforces  Its  Motor  Vehicle  Law,"  especially  in 
view  of  the  fact  that  we  are  endeavoring  at  present 
to  secure  the  passage  by  our  .General  Assembly  of  legis- 
lation limiting  weights,  dimensions  and  speeds  of  all 
vehicles  which  may  operate  upon  public  highways.  In 
Rhode  Island  it  is  not  a  case  of  discussing  enforcement 
measures,  but  of  considering  the  need  for  legislation. 
As  far  as  our  law  is  concerned,  anyone  in  this  State 
may  operate  any  sort  of  a  vehicle  with  any  sort  of 
tires  upon  any  public  road.  Since  1916  we  have  been 
trying  to  secure  the  passage  of  legislation  to  protect 
our  roads  from  abuse  by  excessively  loaded  vehicles 
and  by  excessive  tire  pressures.  Our  attempts  so  far 
have  been  without  success,  but  we  are  optimistic  con- 
cerning the  prospects  of  the  passage  of  an  act  before 
our  General  Assembly  now. 


Highwaj-  Transport  Needs 

Every  state  highway  department  should  have  a  high- 
way transport  division  to  conduct  economic  surveys 
of  projected  new  highways,  according  to  Prof.  Arthur 
H.  Blanchard,  University  of  Michigan,  in  a  paper  pre- 
sented at  a  conference  on  highway  transport  education 
held  in  Ann  Arbor,  Mich.,  Feb.  23.  In  determining 
the  location  of  a  highway,  said  Prof.  Blanchard,  it  is 
desirable  to  look  ahead  25  to  50  years.  In  the  case  of 
a  certain  highway  traffic  increased  1,000  per  cent  in 
seven  years  (1913  to  1920).  Possible  future  industrial 
developments  along  the  route  of  the  highway  should  be 
given  consideration.  It  has  been  found  to  be  neither 
economical  nor  safe  to  build  highways  with  a  single- 
track  paved  surface  and  earth  shoulders.  The  paved 
surface  should  have  a  minimum  width  of  20  ft.  since 
a  vehicle  width  of  8  ft.  is  now  permitted.  In  many 
cases,  of  cour.se,  it  will  be  necessary  to  provide  for  at 
least  four  lines  of  traffic.  Prof.  Blanchard  cited  the 
case  of  the  .state  highway  engineer  of  Wisconsin,  who 
recently  resigned  because  he  was  not  permitted  to  pay 
adequate  salaries  to  his  subordinates,  as  typical  of  con- 
ditions which  must  he  corrected  to  insure  the  success 
of  the  highway  program.  He  estimated  that  in  order 
to  carry  on  the  projected  new  highway  work  for  the 
next  five  years  there  should  be  trained  by  the  col'eges 
a  total  of  1,500  highway  engineers  and  4,000  traffic  men 
j.^r  vear. 
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The  Case  Against  Engineering  Practice  by  Corporations 

Prominent  New  York  Engineers  Urge  Governor  to  Veto  Bill  Amending  Existing  License  Law- 
Ask  for  New  Hearing 


AS  NOTED  in  the  news  columns  of  last  week's  issue, 
l\p.  696,  forty-nine  prominent  New  York  engineers 
on  April  14  addressed  to  Governor  Miller  a  communica- 
tion requesting  iiis  veto  of  the  bill  now  before  him  for 
action  (Senate  No.  147,716),  which  would  specifically 
permit  the  practice  of  engineering  by  corporations  and 
unrestricted  partnerships.  Most  of  the  text  of  the  main 
body  of  the  communication  follows: 

We,  the  undersigned  members  of  the  engineering  profes- 
sion practising  in  this  State,  respectfully  ask  that  you 
veto  the  bill  now  before  you  entitled,  "An  act  to  amend 
the  general  business  law,  in  relation  to  the  licensing  of 
professional  engineers  and  land  surveyors,  generally,"  here- 
tofore known  as  Senate  Bill  147,716. 

It  may,  perhaps,  be  helpful  briefly  to  state  that  originally 
a  bill,  known  as  Senate  Bill  147,  was  prepared  with  a 
view  to  effecting  several  amendments  to  the  existing  law, 
among  which  were  a  definition  of  professional  engineering, 
not  provided  in  the  present  act,  and  the  elimination  of 
section  39-k  which  permits  non-engineers,  under  the  guise 
of  corporations  and  unrestricted  partnerships,  to  engage 
in  the  practice  of  professional  engineering.  Later,  the  bill 
which  is  now  before  you,  formerly  Senate  Bill  147,716,  was 
introduced,  in  which  were  incorporated  many  of  the  amend- 
ments contained  in  the  first  bill,  but  in  two  respects  rad- 
ically differing  from  it,  in  that  the  definition  of  profes- 
sional engineering  is  rephrased  in  a  manner  which  we 
believe  to  be  objectionable,  and  the  right  of  corporations 
and  unrestricted  partnerships  to  practice  engineering  is 
reaffirmed  in  language  even  stronger  than  in  the  exist- 
ing act. 

It  will  be  seen  that  the  issues  are  clearly  defined.  A  very 
large  proportion  of  the  leading  engineers  resident  in  this 
State,  whose  practice  is  purely  professional,  and  repre- 
sentatives of  the  American  Institute  of  Consulting  En- 
gineers, the  American  Association  of  Engineers,  and  of  the 
New  York  Section  of  the  American  Society  of  Civil  En- 
gineers, believing  that  the  interests  of  the  public  and  of 
the  profession  are  not  served  in  the  bill  before  you,  voiced 
their  reasons  in  a  petition  to  the  Senate  Judiciary  Com- 
mittee dated  March  9,  1921,  and  those  who  are  in  favor 
of  the  bill  spoke  in  their  petition  dated  March  21,  1921, 
addressed  to  the  members  of  the  Legislature. 

While  the  proponents  of  the  bill  before  you  have  had 
ample  opportunity  to  consider  and  reply  to  their  opponents' 
petition  of  March  9,  in  time  to  reach  the  Legislature,  it 
was  not  until  March  24,  1921,  that  we  were  placed  in  pos- 
session of  the  petition  of  the  proponents,  too  late  to  prepare 
and  deliver  an  effective  answer  before  senatorial  action  was 
taken. 

Hence  we  beg  to  bring  to  your  attention  the  seven  points 
contained  in  the  above-mentioned  petition  of  the  opponents 
to  the  bill,  the  essence  of  the  replies  made  thereto  by  the 
proponents  and  our  comments  on  the  latter. 

Discrimination  Nullifies  Intent  of  Law 
First,  the  opponents  of  the  bill  allege  that  the  intent  of 
the  law  nullified  in  permitting  groups  of  non-engineers — 
bankers  or  what-not — under  the  guise  of  corporations,  un- 
restricted partnerships  and  joint  stock  associations,  indi- 
rectly to  do  those  very  things  which  the  individual  non- 
engineer  is  prohibited  from  doing;  and,  it  may  be  added, 
to  do  those  things  which  the  qualified  engineers  may  only 
do  after  he  has  had  his  technical  and  moral  qualifications 
subjected  to  a  searching  examination  and  after  he  has  paid 
the  prescribed  fee. 

.The  proponents  of  the  bill  fail  to  reply  to  this  charge 
of  discrimination,  which  would  seem  to  have  .sufficient 
weight  to  warrant  a  veto  of  the  bill  on  this  point  alone. 


Second,  the  opponents  consider  that  the  bill  sanctions  a 
practice  that  easily  may  be  made  an  immoral  one,  in  permit- 
ting an  aggregation  of  individuals,  in  whole  or  part  non- 
engineers,  to  serve  in  the  dual  capacity  of  supposedly  dis- 
interested professional  advisers  to  a  client  and  at  the  same 
time  as  self-interested  financiers,  sellers  or  contractors  in 
the  execution  and  supervision  of  the  work  in  connection 
with  which  such  professional  advice  is  given,  such  sanction 
being  diametrically  opposed  to  the  universally  recognized 
rule  that  the  engineer  shall  not  be  personally  interested, 
directly  or  indirectly,  in  a  company  with  which  he  has 
relations  on  behalf  of  his  employer  or  client. 

The  proponents  say  that  is  is  impossible  to  discover  any 
serving  in  a  dual  capacity,  in  the  simultaneous  performance 
of  "the  functions  of  design  and  of  construction  or  in  per- 
forming the  function  of  design  for  one  client  and  of  con- 
struction for  another  *  *  *".  They  have  missed  the  point. 
What  is  viewed  by  us  with  alarm  is  the  sanctioning  of  a 
condition  under  which  an  engineering  corporation  may  have 
bankers,  manufacturers  and  contractors  on  its  board  who 
may  so  dominate  its  policy  as  to  influence  its  management, 
including  its  engineering  employees,  in  the  preparaton  of 
reports,  plans,  contracts  and  specifications  and  in  the  super- 
vision of  work,  in  such  manner  as  to  favor  the  outside 
interests  of  such  directors  to  the  injury  of  the  client  (the 
public).  This  is  no  idle  fear.  ,In  the  case  of  common 
carriers  this  practice  of  interlocking  directorates  is  forbid- 
den by  law. 

Loss  OF  Professional  Eesponsibiuty 

Third,  the  opponents  feel  that  the  professional  engineer 
in  the  employ  of  an  engineering  corporation  or  unrestricted 
partnership,  made  up  in  whole  or  part  of  non-engineers, 
is  relegated  to  a  position  of  anonymity  or  that  of  the 
servant,  relieving  him  of  all  professional  responsibility 
to  the  client  and  placing  him  under  the  direction  of  those 
whose  primary  interest  is  a  banker's  or  contractor's  profit. 

The  proponents  mistake  this  point  to  mean  that  were  it 
to  have  weight,  even  the  independent  engineer  could  not 
employ  assistants,  which,  of  course,  is  not  the  case.  The 
professional  engineer  who  signs  a  I'eport  or  an  engineering 
plan  or  specification  is  personally  responsible.  The  en- 
gineer who  works  for  an  engineering  corporation  controlled 
by  bankers  or  contractors  is  responsible  only  to  the  corpora- 
tion upon  which  no  equivalent  responsibility  is  imposed  by 
the  State. 

Violation  of  Codes  of  Ethics 

Fourth,  the  opponents  assert  that  conditions  are  permit- 
ted under  which  a  group,  constituted  in  whole  or  in  part  of 
non-engineers,  with  impunity  may  violate  the  codes  of 
ethics  which  have  been  adopted  by  various  professional 
societies  for  the  guidance  of  their  members  and  for  the 
protection  of  the  public. 

The  proponents  of  the  bill  do  not  reply  to  this,  and  it  is 
therefoi'e  to  be  inferred  that  it  is  unanswerable.  Corpora- 
tions are  free  blatantly  to  advertise  and  to  solicit  patron- 
age, while  independent  engineers  are  resti'ained  from  doing 
so  either  by  good  taste  or  by  professional  ethics.  In  fact 
there  are  well  known  instances  of  practices  by  engineering 
corporations  and  unrestricted  partnerships  which  are  in 
direct  violation  of  the  professional  ethics  to  which  some  of 
their  officers  or  members  in  their  individual  capacities  have 
subscribed.  This  is  unfair  to  the  independent  engineer  and 
destructive  of  that  high  respect  for  the  pi'ofession  which  is 
of  public  concern. 

Inferiority  Compared  With  Other  States 

Fifth,  the  opponents  call  attention  to  the  fact  that  tht 
holder  of  a  license  issued  by  this  state  is  placed  on  a  plane 
inferior  to  that  existing  in  seven  of  the  ten  other  states  of 
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the  Union  in  which  licenses  to  practice  the  profession  are 
now  required,  and  on  a  plane  inferior  to  that  existing  in 
Canada. 

The  proponents  of  the  bill  avoid  touching  on  this  feature 
and,  consequently,  may  be  assumed  to  find  it  unanswerable. 
It  places  licenses  in  this  state  at  a  distinct  disadvantage 
when  applying  for  the  right  to  practice  elsewhere.  As  time 
goes  on  and  more  states  adhere  to  the  view  which  we  advo- 
cate, the  status  of  the  engineers  of  New  York  will  become 
increasingly  unenviable,  unless  we  set  our  face  against  the 
practice  of  engineering  by  corporations  and  unrestricted 
partnerships,  made  up  in  whole  or  in  pai't  of  non-engineers. 

Lowering  Dignity  of  Profession 

Sixth,  the  opponents  state  that  the  dignity  and  standing 
of  the  profession  of  engineerng  is  lowered  by  legalizing 
that  which,  in  the  Penal  Law  and  other  laws  of  the  State, 
is  stamped  as  illegal  in  the  cases  of  law,  medicine,  dentistry, 
veterinary  surgery  and  nursing. 

The  proponents  admit  that  this  point  of  view  "would  to 
a  certain  extent  apply"  if  engineering  resembled  the  other 
professions  named;  but  they  say  that  while  law  deals  with 
rights  and  medicine  with  life,  engineering  has  to  do  with 
materials  and  occupies  a  field  to  a  high  degree  less  personal 
than  the  fields  of  law  and  medicine  and,  inferentially,  less 
than  the  fields  of  dentistry,  nursing  and  veterinary  surgery. 
If  this  were  true  it  should  be  frankly  admitted  that  en- 
gineering is  a  trade  devoted  solely  to  money  getting,  ana 
not  a  profession  in  the  true  meaning  of  the  term,  animated 
by  an  impartial  spirit  of  service  in  "instructing,  guiding 
and  advising  others." 

It  may  be  safely  assumed  that  engineers  generally  will 
not  accept  this  low  valuation  placed  upon  them  by  the 
proponents  and  will  not  submit  to  the  charge  that  they  are 
"the  servants  of  economics  or  business,  submitted  invariably 
to  the  test  and  the  involvements  of  commercial  costs."  The 
engineer,  in  directing  the  force  of  nature  for  the  use 
and  benefit  of  man,  is  a  leader  in  the  highest  sense  and 
a  trustee  of  the  savings  entrusted  to  him  by  his  client,  the 
public.  He  must  be  as  faithful  to  the  principles  of  justice 
and  as  observant  of  the  sacredness  of  human  life  as  mem- 
bers of  the  other  professions.  In  fact,  the  very  purpose 
of  the  license  law  is  to  serve  these  ends. 

If  it  is  true,  as  asserted  by  the  proponents,  that  "the 
ethics  of  engrineering  revolve  about  a  different  axis  from  the 
ethics  of  law  and  medicine,"  it  is  high  time  that  engineers 
took  a  stand  against  the  practice  of  their  profession  by 
corporations  which  have  such  a  low  conception  of  its 
obligations. 

Detrimental  to  Public  Interest 

Seventh,  the  opponents  consider  that  the  bill  is  detri- 
mental to  public  welfare  in  that  it  tends  to  force  engineers 
in  independent  practice  to  abandon  their  purely  profes- 
sional work  and  affiliate  with  contracting  or  banking  or- 
ganizations, thus  depriving  the  public  of  the  disinterested 
and  effective  service  of  the  men  who  hitherto  have  been 
chiefly  responsible  for  the  progress  of  the  engineering  art. 

The  proponents'  reply  to  this  is  to  the  effect  that  it  is 
desirable  and  necessary,  in  the  public  interest,  that  the  en- 
gineer who  is  identified  with  the  creating  of  large  and 
complicated  projects  shall  associate  himself  with  moneyed 
and  business  groups,  in  order  that  he  may  have  greater 
pecuniary  and  legal  responsibility,  especially  in  connection 
with  cost-plus  (assured  profit)  contracts  for  which  a  special 
plea  is  made,  and  in  order  that  he  may  be  better  fitted  for 
commanding  a  force  of  specialists. 

From  a  policy  of  this  kind,  with  no  inhibition  on  inter- 
locking directorates,  as  in  the  case  of  common  carriers, 
organizations  are  to  be  expected  in  which  the  engineer 
shares  with  his  non-engineer  associates  in  the  distribution 
of  his  purely  professional  fee,  and  in  addition  shares 
in  the  bankers',  manufacturers'  or  contractors'  profits  flow- 
ing from  the  execution  of  the  work  which  he  initiates,  in- 
vestigates, plans  and  directs. 

It  would  seem  that  merely  to  state  this  proposition  is 
to  condemn  it  as  utterly  opposed  to  public  interest.  No 
man  can  cven-handedly  serve  two  or  more  mast'T?,  neither 
is  wealth  a  necessary  possession  of  the  professional   man 


in  giving  efficient  and  honorable  service  to  his  fellows,  nc 
matter  how  large  or  complicated  may  be  the  problem. 

The  proponents  of  the  bill  themselves  have  raised  several 
points  which  require  answers: 

It  is  stated  that  the  elimination  from  the  license  law  of 
the  clause  that  permits  corporations  and  unrestricted  part 
nerships  to  practice  engineering  would  put  existing  con 
cerns  of  that  nature  into  the  hands  of  receivers.  It  is 
of  course,  understood  that  partnerships  embracing  engi 
neers  only  will  in  no  manner  be  affected  any  more  than 
they  are  so  affected  in  the  other  states  of  the  Union 
where  there  is  no  special  reference  to  this  matter  in  their 
license  laws.  Several  engineers  united  in  a  partnership 
from  which  non-engineers  are  excluded  naturally  have  the 
right  to  refer  to  themselves  in  the  plural  sense  if  they  are 
properly  licensed.  It  is  the  unrestricted  partnerships  em- 
bracing non-engineers  as  well  as  engineers  that,  in  com- 
pany with  engineering  corporations  and  joint  stock  asso- 
ciations, would  have  to  effect  changes  on  or  before  May 
1922.  This  would  not  necessarily  mean  receiverships. 
Where  there  is  a  will  there  is  a  way  to  bring  about  the 
separation  of  professional  and  business  functions  without 
financial  hardship. 

The  opponents  of  the  bill  have  no  desire  to  prevent  any 
proper  professional  practice  by  engineers  eligible  to  license 
under  the  existing  law.  On  the  contrary  they  seek  not 
only  to  protect  the  public  and  the  profession  by  definitely 
fixing  responsibility,  but  also  to  secure  for  all  professional 
engineers  a  just  recognition  and  prevent  the  exploitation 
of  the  profession  by  banking  or  commercial  interests. 

Changes  in  "Mm)el  Bill" 

The  proponents  affirm  that  the  position  taken  by  the 
opponents  is  contrary  to  the  provisions  of  the  model  bill 
(so-called)  of  Engineering  Council  and  the  impression  is 
given  that  in  so  doing  the  opponents  of  the  bill  are  run- 
ning couiiter  to  the  engineering  sentiment  of  the  country. 

That  the  so-called  model  bill  in  all  particulars  is  not  ti^ 
be  considered  as  sacrosanct  is  prove  by  the  proponents'  own 
many  departures  from  its  provisions;  by  dissimilarities  in 
the  drafting  of  license  bills  in  the  other  states;  and  by  the 
action  of  the  American  Institute  of  Consulting  Engineers, 
the  New  York  Chapter  of  the  American  Society  of  Civil 
Engineers  and  the  New  York  Chapter  and  State  Assembly 
of  the  American  Association  of  Engineers,  in  voicing  their 
protest  against  the  provision  that  sanctions  the  practicing 
of  engineering  by  non-engineers. 

It  should  be  realized  that  the  so-called  model  bill  is  the 
product  of  a  few  minds,  acting  in  committee,  and  that  it 
has  not  been  considered  in  detail  and  passed  upon  by 
the  society  memberships.  The  engineering  societies  above 
named,  we  believe,  are  the  only  ones  which  have  taken 
action  since  the  issue  of  Senate  Bill  147,716  was  raised  in 
this  state.  If  this  bill  be  now  vetoed  and  time  thus  afforded 
for  investigation  and  action  by  other  national  and  state 
engineering  societies  we  regard  it  as  practically  certain 
that  a  great  majority  of  the  membership  of  every  pro- 
fessional engineering  society  will  be  found  in  opposition 
to  the  bill. 

Conclusion 

Shall  we  see  the  creative  work  of  the  engineer  pass 
from  his  control  to  that  of  "the  exploiter,  the  speculator, 
and  service  become  the  handmaiden  of  profit."  and  shall 
we  see  the  door  of  opportunity  narrowed  or  closed  to  the 
young  engineer  who  looks  forw-ird  to  the  independent  prac- 
tice of  his  profession?  May  we  express  the  hope  that  you 
will  answer  these  queries  in  the  negative  by  vetoing  the 
bill  and  thereby  leave  the  existing  law  unchanged.  Then 
the  engineering  profession  wMI  have  before  it  an  un- 
prejudged  clean-cut  issue  on  which  to  go  to  its  member- 
ship, with  a  view  to  offering  suitable  amendments  at  the 
next  session  of  the  Legislature. 

May  we  ask  that  you  kinrlly  give  us  n  hearing  at  such 
time  as  you  may  fix  so  that  first-handed  you  may  see  who 
we  are,  and  so  that  we  may  orally  supplement  what  we 
have  here  said  with  such  additional  data  or  arguments  as 
may  be  required  for  the  clarification  of  a  matter  that  means 
HO  much  to  our  profession  and  to  the  public. 
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State  Highway  Department  Notes 

Readers  of  this  column  are  urged  to  send  us 
neivs  regarding  the  work  which  their  State 
Highumy  Departments  are  doing.  Information 
is  particularly  desired  on  such  subjects  as 
administrative  policy,  legislation,  contracts, 
changes  in  design  or  specifications,  research 
ivork,  traffic  studies,  motor  vehicle  control  and 
construction  and  maintenance. — Editor. 

New  Jersey — As  part  of  its  program  for  the  study 
of  subgrade  failures,  drainage  and  strength  of  con- 
crete the  state  highway  commission  has  ordered  a 
large  core  drill  for  the  purpose  of  securing  samples  of 
existing  pavements  which  have  been  in  service  for  vary- 
ing periods. 

Connecticut — To  aid  in  the  enforcement  of  the  motor 
vehicle  law  large  illuminated  sign-boards  informing 
drivers  of  the  more  important  state  regulations  govern- 
ing automobiles   and   trucks   have   been   erected   along 


served.  The  policy  of  enforcement  of  the  motor  vehicle 
law  in  Connecticut  is  such  that  it  is  preferred  not  to 
make  arrests  unless  conditions  require  that  the  violator 
be  dealt  with  harshly.  An  effort  is  made  to  distin- 
guish between  violations  due  to  negligence  or  ignorance 
of  the  law  and  those  of  a  wilful  nature. 

California — Experiments  in  the  preparation  of  sub- 
grades  on  soils  which  have  proved  to  be  poor  founda- 
tions for  highways  are  to  be  conducted  in  California 
under  an  arrangement  which  has  just  been  entered  into 
between  the  California  Highway  Commission  and  the 
U.  S.  Bureau  of  Public  Roads,  which  recently  submitted 
an  exhaustive  report  (see  Engineering  Neios-Record, 
March  17,  p.  469,  on  California's  highways.  It  has  been 
discovered  that  the  presence  of  colloidal  matter,  capable 
of  extraordinary  absorption  and  retention  of  water,  in 
the  clay  and  adobe  soils  of  California  has  been  re- 
sponsible in  large  measure  for  subgrade  troubles.  Col- 
loids have  been  extracted  from  these  soils,  and  the 
result  has  been  that  the  soil  has  been  left  inert  and 
deprived  of  its  quality  of  absorption.  Experiments 
show  that  the  colloids  found  in  these  soils  are  capable 
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some  of  the  state  highways,  as  shown  in  the  accom- 
panying photo.  The  signs  are  50  ft.  long  and  15  ft. 
high.  An  inspector  of  the  motor  vehicle  department 
is  stationed  at  each  sign  and  scrutinizes  every  car  as 
it  passes.  If  a  vehicle  appears  to  be  violating  the  Con- 
necticut law  it  is  stopped  and  the  driver  is  required 
to  correct  the  forbidden  conditions  if  possible  or  else 
is  refused  admittance  to  the  state  and  is  forced  to 
turn  back. 

At  night  the  signs  are  illuminated  by  six  200-watt 
nitrogen  lamps.  At  the  present  time,  according  to  in- 
formation received  from  Alden  L.  McMurtry,  chief  in- 
spector of  the  State  Department  of  Motor  Vehicles, 
there  are  nine  of  these  signs  located  on  the  most  im- 
portant highways  leading  into  the  state  and  it  is  in- 
tended to  erect  more  as  traffic  over  the  smaller  roads 
increases.  On  all  routes  entering  the  state,  however, 
there  are  small  signs  calling  attention  to  the  more  im- 
portant motor  vehicle  regulations  which  must  be  ob- 


of  absorbing  and  retaining  water  up  to  several  hun- 
dred times  the  volume  of  the  colloids. 

According  to  a  statement  issued  April  14  by  A.  B. 
Fletcher,  chief  engineer  of  the  California  Highway 
Commission,  following  his  return  from  a  conference  at 
Washington,  D.  C,  with  Thomas  H.  McDonald,  chief 
of  the  Bureau  of  Public  Roads,  the  chief  difficulty  that 
highway  engineers  have  found  in  building  roads  over 
these  soils  has  been  due  to  the  large  expansion  and 
later  contraction  of  the  subgrade,  resulting  in  longi- 
tudinal and  other  cracks  in  the  sui-face  slab.  The 
attempt  heretofore  has  been  to  overcome  this  by  in- 
creasing the  thickness   of  the  surface   slab. 

The  effort  now  is  to  be  made  to  overcome  this  tend- 
ency to  large  expansion  and  contraction  by  neutralizing 
the  colloidal  properties  of  the  soil  and  rendering  the 
subgrade  a  suitable  base  upon  which  to  build  the  con- 
crete slab.  Discussing  this  phase  of  the  matter,  Mr. 
McDonald,  in  a  letter  to  the  California  Highway  Com- 
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mission,  has  outlined  the  policy  of  the  Bureau  of  Public 
Roads  relative  to  approval  for  federal-aid  allotments 
as  follows: 

The  report  of  the  California  study  made  by  this  bureau 
is  in  your  hands  and  you  will  note  that  the  accent  is  all 
placed  upon  the  kind  of  subgrade  under  the  roads,  and  this 
we  hold  to  be  the  most  important  consideration  in  the 
building  of  future  highways  in  your  state.  It  is  the  hope 
of  this  bureau  in  co-operation  with  the  state  highway 
department  to  carry  on  certain  experimental  and  research 
studies  in  the  preparation  of  the  subgrades  over  those  soils 
which  have  proven  to  be  poor  foundations.  We  believe  that 
such  studies  will  point  the  way  to  the  construction  which 
will  prove  to  be  adequate.  There  should  be  no  contention  as 
to  minor  differences  in  the  details  of  design  for  surface 
construction.  Minor  changes  in  the  specifications  for  road 
surfacing  will  not  insure  their  future  integrity.  We  feel 
that  the  big  problem  is  to  stabilize  conditions  under  the 
surface  and  this  is  the  line  of  research  that  we  feel  can  be 
most  profitably  carried  out  between  your  department  and 
the  bureau  and  that  these  studies  and  experimental  con- 
struction should  proceed  at  once. 

In  connection  with  the  statement  of  the  experiments 
to  be  conducted  in  treating  adverse  subgrade  soils  an- 
nouncement has  also  been  made  by  the  Bureau  of  Public 
Roads  that  a  regional  office  is  to  be  established  in  San 
Francisco,  having  jurisdiction  over  eleven  states  and 
which  will  exercise  a  large  degree  of  authority.  This 
office  will  probably  be  in  charge  of  Dr.  L.  I.  Hewes, 
who  conducted  the  study  of  California  highways  for  the 
U.  S.  Bureau. 

North  Carolina — A  motor  equipment  field  for  the  stor- 
age and  repair  of  surplus  war  material  in  the  form  of 
motor  trucks,  tractors,  concrete  mixers,  derricks,  etc., 
received  from  the  U.  S.  Army  for  state  highway  con- 
struction, is  being  built  on  a  3.84-acre  lot  2i  miles  west 
of  Raleigh.  The  project  consists  of  a  50  x  118-ft.  machine 
shop,  a  50  x  150-ft.  storage  warehouse,  and  truck  sheds 
50  ft.  wide  with  an  aggregate  length  of  1,150  ft.  The 
truck  sheds  are  of  steel  construction  with  galvanized 
corrugated  metal  roofing  and  siding.  Most  of  the  trucks 
received  from  the  War  Department  have  been  rented 
for  a  nominal  sum  to  the  various  counties  and  to  con- 
tractors working  on  federal-aid  projects;  others  are 
being  used  by  the  highway  commission  on  work  done  by 
force  account.  The  new  motor  equipment  field  will  cost 
about  $60,000.  State  convicts  are  performing  most  of 
the  labor. 

Neiv  Hampshire — Acting  on  the  authority  granted 
March  17  by  an  amendment  to  the  state  road  laws,  F.  E. 
Everett,  State  Highway  Commissioner,  issued  a  notice, 
effective  March  21,  prohibiting  vehicles  of  more  than  3 
ton.s  gross  weight  from  using  the  trunk  line,  cross-state, 
and  state-aid  highways.  The  purpose  of  the  order,  it 
was  explained,  is  to  protect  highways  during  the  spring 
thaw  and  will  be  withdrawn  as  soon  as  conditions 
permit. 

Lnuiaiana — A  proposal  to  levy  a  tax  of  2c.  a  gallon 
on  gasoline  used  in  motor  vehicles  operating  over  state 
highway.^  is  under  consideration  by  the  State  Constitu- 
tional Convention  at  Baton  Rouge. 

Kansax — The  1021  Legislature  rejected  the  idea  of 
.•"tate-aid  and  adopted  the  county  unit  plan  whereby  auto- 
mobile license  funds  are  to  revert  to  the  counties  in 
which  collected  for  use  at  the  discretion  of  the  county 
commissioners. 

Penrviylvania — Road  contractor.'*  in  Penn.sylvania  were 
notified  to  begin  construction  in  orders  issued  March  31 
by  Colonel  W.  I).  Uhler,  chief  engineer.  The  advanced 
season  gave  contractors  a  two  weeks'  start  over  1020. 


Bascule  Bridge  Repaired  by  Electric  Welding 

LAST  year  repairs  were  made  in  the  operating 
machinery  and  structural  parts  of  the  South 
Michigan  Ave.  bascule  bridge  over  the  city  ship  canal 
in  Buffalo  (Fig.  1),  in  simple  and  effective  manner  by 
electric  welding.  The  bridge  is  of  the  Scherzer  type, 
of  110-ft.  span,  built  in  1905,  and  has  been  operating 
continuously  since  that  date.  Wear  and  final  seating 
of  both  the  horizontal  and  circular  operating  track 
plates  allowed  the  bridge  parts  to  settle  to  such  an 
extent  as  to  cause  the  teeth  of  the  rack  and  pinion  on 
each  side  of  the  bridge  to  seat  hard,  reducing  the  clear- 
ance between  tooth  and  tooth  to  nothing.    This  brought 
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FIG.   1.     SOUTH    MICHIGAN    AVE.    BASCULE,    BUFFALO 

undue  strains  upon  the  bearings  of  the  operating 
machinery  and  upon  the  structural  members  cann- 
ing the  machineiy,  especially  when  pinion  bearing 
and  rack  bearing  were  directly  over  each  other,  and 
ultimately  broke  the  backs  of  the  girders  carrying  the 
main  bearings  of  the  machinery.  The  bridge  was 
thrown  out  of  alignment  and  the  metal  of  the  circular 
2  x  21-in.  track  plates  fouled  the  lugs  on  the  horizontal 
plates,  cracking  and  breaking  out  the  metal  between  the 
lug  holes. 

Repairs  had  to  be  made.  The  question  wa's  what 
was  the  best  method  of  procedure.  At  first  it  was 
thought  best  to  renew  the  2  x  21-in.  plates,  but  owing 
to  the  difficulty  in  having  them  made,  the  delays,  the 
high  costs,  and  the  fact  that  the  present  plates  have 
found  their  proper  bearing,  this  idea  was  given  up, 
and  arrangements  were  made  with  the  Marine  Weld- 
ing Co.  of  Buffalo  to  electric-weld  the  broken  places 
between  lug  holes  in  the  arc  plates. 

The  usual  method  of  electric  welding  was  employed, 
namely,  burning  out  a  V-shaped  trough,  using  the  pieces 
broken  out  and  building  up  with  new  metal.  From  the 
views  (Figs.  2  and  3),  the  nature  and  extent  of  (his  work 
is  clearly  shown,  and  has  proven  satisfactory  in  every 
way.  The  job  wa.s  done  in  three  weeks'  less  time 
than  would  have  been  required  for  renewal,  and  withou; 
disturbing  the  bearing  plates. 

In  connection  with  this  work  it  was  found  that  the 
angles  to  which  the  arc  plates  were  bolted  were  cracked 
in  the  throat,  in  some  places  one-third  of  their  length, 
in  others  two-thirds  the  distance  between  vertical  angle 
stiflfeners.  These  breaks  were  entirely  through  the 
angles,  and  were  probably  caused  by  the  extra  load 
brought  to  bear  on  the  angles  by  the  breaking  out  of 
the  metal  of  the  track  plates  between  lug  holes.     The 


728 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  17 


FIGS.    2   AND   3.      ELECTRIC  WELDING  OF  TRACK   PLATES 

breaks  in  the  amgles  were  welded  without  disturbing 
the  bolts  or  nuts. 

As  a  further  feature  of  the  work,  illustrating  the 
applicability  of  the  welding  process,  a  broken  tooth  in 
the  steel  pinion  between  engine  and  main  operating 
shaft  was  pinned  by  three  pins  to  the  pinion  body  and 
then  electric-welded.  The  job  was  satisfactory  in  every 
way. 

Under  the  main  bearings  of  the  operating  machinery 
two  new  girders  were  put  in  to  replace  the  two  broken 
ones,  and  the  bottom  of  the  main  bearings  were  planed 
off  i  in.  to  give  proper  clearance  between  teeth  in  racks 
and  pinions. 

The  bridge  as  repaired  has  been  in  service  since 
February,  1920.  In  summary,  a  cheaper,  quicker  and 
more  satisfactory  job  resulted  than  could  have  been 
obtained  by  disturbing  the  old  properly  seated  parts. 
The  work  was  done  under  the  direction  of  George  H. 
Norton,  city  engineer  of  Buffalo,  and  Frank  D.  Jackson, 
assistant  engineer  of  the  bridge,  river  and  harbor  de- 
partment. 

Tamped-in  Wearing  Course  for  Concrete 
Roads  in  Iowa 

Besides  the  usual  one-course  concrete  pavement  a 
full  depth  slab  "with  a  wearing  course  of  abrasion- 
resisting  stone  forced  into  the  surface  of  the  concrete 
and  made  a  part  thereof"  is  provided  in  the  1921  specifi- 
cations of  the  Iowa  State  Highway  Commission.  A 
coarse  aggregate — 100  per  cent  passing  a  22-in.  screen 
and  90  per  cent  retained  on  a  1-in.  screen — is  required. 
Crushed  trap,  quartzite  or  granite,  or  clean  pebbles,  are 
specified,  with  not  more  than  15  per  cent  of  sandstone, 
limestone  or  other  similarly  soft  rock  and  not  more  than 
2i  per  cent  of  disintegrated  particles,  and  with  no  sound 
stone  having  a  French  coefficient  of  wear  less  than  eight. 
After  the  concrete  slab  is  struck  off  to  profile  in  the 
usual  way  a  layer  of  surfacing  stone  is  spread  evenly 
and  closely  on  top.  This  stone,  it  is  specified,  "shall  be 
forced  into  the  surface  of  the  concrete  and  made  a  part 
thereof  and  the  whole  mass  thoroughly  compacted  by 
means  of  any  mechanical  device  or  appliance  which  will 
force  out  excess  water  and  will  leave  the  course  of  abra- 
sion resisting  stone  embedded  in  mortar  and  parallel 
to  the  finished  surface  of  the  pavement." 


Industrial  Opportunity  of  Federated 
Engineering  Societies 

Profession  Confronted  with  Ages-Old  Problem  of 

Division  of  Fruits  of  Labor,  and  in 

Very  Complex  Form 

TAKING  the  position  that  the  problem  of  the  divi- 
sion of  the  -fruits  of  industry  is  one  of  the  most 
important  confronting  the  engineer — and  in  fact  is  the 
problem  which  most  differentiates  the  present  task  of 
the  engineer  from  that  of  his  predecessors — Dexter  S. 
Kimball,  dean  of  the  College  of  Engineering  of  Cornell 
University,  maintained  in  an  address  at  the  Philadel- 
phia Engineers'  Club  dinner  to  Herbert  Hoover,  April 
16,  that  some  organization  like  the  Federated  American 
Engineering  Societies  was  necessary  to  back  up  the 
engineers  in  this  great  work.  Single  societies  aim  to 
serve  the  individual.  The  federation,  on  the  other 
hand,  is  dedicated  to  national  service,  and  no  greater 
service  is  possible,  he  believed,  than  the  solution  of 
the  major  problems  of  industrial  management. 

Dean  Kimball  spoke  in  part  as  follows: 
Division  of  Labor 

Industry  is  the  life  of  our  nation,  and  engineering  is  the 
backbone  of  industry.  Surely  if  any  class  of  men  have  a 
right,  or  better  still  a  duty,  to  band  themselves  together  for 
the  betterment  of  the  fundamental  industrial  principles  of 
our  nation,  engineers,  using  the  term  in  a  broad  sense,  have 
full  justification  for  so  doing. 

There  is,  however,  a  much  greater  and  deeper  reason  why 
we  have  need  for  a  society  of  this  kind.  We  are  all  prone 
to  think  that  the  problems  of  our  day  and  date  are  peculiar 
and  unlike  any  that  have  gone  before.  As  a  matter  of  fact, 
history  teaches  us  just  the  contrary.  The  great  funda- 
mental principal  of  all  civilization  is  dvision  of  labor:  at 
once  the  most  effective  tool  that  man  has  ever  devised,  it  is 
at  the  same  time  the  cause  of  his  greatest  difficulties.  Be- 
cause wherever  division  of  labor  is  employed  co-ordinated 
effort  necessarily  follows.  We  know  of  no  civilizations  built 
up  by  a  single  individual.  But  with  co-ordinated  effort 
comes  always  the  difficult  problem  of  awarding  fairly  and 
justly  the  fruits  of  labor,  and  from  the  beginning  of  time 
men  have  wrestled  unsuccessfully  with  the  problem  of 
"What  Is  Mine  and  What  Is  Thine."  The  Mosaic  code, 
based  on  a  much  more  ancient  Egyption  code,  the  remark- 
able code  of  Hamurabi  and  a  still  more  ancient  code  recently 
discovered,  all  bear  witness  that  this  problem  is  very 
ancient.  The  solutions  offered  by  these  ancient  codes  are 
for  the  most  part  of  a  legal  character,  often  very  arbitrary 
and  intended  more  as  a  means  of  keeping  the  peace  rather 
than  as  a  solution  of  the  problem  on  the  ground  of  merit 
and  justice.  And  to  a  large  extent  we  have  inherited  these 
viewpoints  in  our  modern  industrial  codes. 

Wherein  does  modern  industry  differ  from  these  an- 
cient civilizations?  The  advent  of  the  modern  machine  era 
and  the  extension  of  the  use  of  scientific  methods  have 
carried  division  of  labor  to  a  degree  undreamed  of  by 
our  ancestors  a  few  hundred  years  ago.  If  the  ancient 
civilizations  were  complex  ours  is  infinitely  more  so  and 
the  difficulty  of  defining  "What  Is  Mine  and  What  Is 
Thine"  has  increased  many  fold. 

Out  of  this  chaotic  condition,  however,  three  viewpoints 
today  stand  out  above  all  others  and  are  well  worthy  of 
careful  consideration.  The  first  is  the  conviction  that  is 
rapidly  taking  root  in  the  minds  of  thinking  men  that 
industry  should  be  considered  a  means  of  supporting  the 
human  race,  and  not  as  a  means  of  personal,  corporate 
or  state  profit;  the  conviction  furthermore  that  all  men 
are  entitled  to  a  certain  amount  of  physical,  mental  and 
spiritual  well-being,  and  that  the  nation  which  can  develop 
such  well-being  is  the  one  that  will  endure. 

The  second  is  a  conviction  that  no  adjustment  of  these 
difficult    industrial    matters   can    be    enduring   that   is   not 
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based  upon  justice.  This  conviction  differs  from  the  old 
legal  viewpoint  quite  markedly,  and  it  is  well  illustrated  in 
our  changed  point  of  view  concerning  accident  compensa- 
tion. For  hundreds  of  years  accident  compensation  was 
based  on  legal  verdicts  inherited  by  us  from  old  English 
common  law  and  having  sometimes  little  to  do  with  jus- 
tice. The  modem  compensation  law  is  an  effort  to  adjust 
these  matters  on  the  ground  of  justice  and  the  fair  deal. 
The  third  conviction  is  that  there  can  be  no  justice  where 
there  is  no  knowledge.  Any  one  who  has  read  carefully  the 
history  of  industrial  disputes  during  the  last  few  years 
cannot  fail  to  be  impressed  vrith  the  truth  of  this  state- 
ment. Wherever  a  wide  knowledge  of  fact  can  be  obtained 
adjustments  usually  are  not  difficult,  but  an  enduring 
adjustment  can  never  be  accomplished  where  facts  are 
not  known. 

The  Engineer's  Function 

What  has  this  to  do  with  the  work  of  the  engineer?  A 
very  great  deal  indeed.  A  few  years  ago  the  engineer  was 
looked  upon  as  one  who  built  and  designed  machines  or 
structures.  With  the  growth  of  his  technical  and  scien- 
tific background  it  has  become  necessary  for  him  to  assume 
the  management  of  industry  and  today  he  stands  as  the 
foremost  figure  in  industrial  management.  This  has 
brought  him  for  the  first  time  in  close  touch  with  the  human 
element  of  industry  and  face  to  face  with  the  great  prob- 
blem  of  the  distribution  of  wealth. 

It  should  be  remembered  that  the  engineer  in  thus  en- 
larging his  field  has  brought  with  him  the  most  powerful 
mental  tool  that  the  human  race  has  devised,  and  which 
we  call  commonly  the  "scientific  method."  With  this  method 
he  has  conquered  and  subdued  nature.  At  the  present 
time  is  teaching  the  human  race  a  better  and  more  effi- 
cient means  of  organizing  industry.  It  remains  to  be  seen 
whether  he  can  apply  this  method  to  the  solution  of  the 
old-time  problem  of  "What  Is  Mine  and  What  Is  Thine." 
It  should  be  remembered  that  this  problem  has  been 
wrestled  with  by  many  able  minds,  but  it  will  also  be 
remembered  that  many  of  those  who  have  given  much  time 
and  thought  to  the  problems  did  not  have  the  intimate 
knowledge  of  industry,  and  of  those  who  work  in  industry, 
that  is  the  possession  of  the  engineer  today.  If  he  under- 
takes the  solution  of  this  problem  with  the  same  energy 
and  vision  that  he  has  applied  to  fields  that  he  has  already 
conquered   I  am   hopeful  for  the  result. 

I  see,  therefore,  in  the  Federated  American  Engineering 
Societies  something  more  than  an  organization  to  assist 
city,  state  and  nation  in  the  solution  of  technical  problems. 
I  .see  in  it  an  opportunity  for  the  engineer  to  study  and  to 
solve  the  last  remaining  problem  of  civilization.  I  see  in  it 
a  means  of  gathering  data  on  the  industrial  problem  such 
as  we  have  not  possessed,  and  in  a  general  of  obtaining  that, 
knowledge  which,  as  I  have  already  indicated,  is  absolutely 
essential  to  the  solution   of  this  great  problem. 

Back  of  a  movement  as  great  as  this  we  need  an  all- 
pmbracing  society  of  engineers.  The  functions  of  such  a 
society  will  differentiate  sharply  from  those  of  an  indi- 
vdiual  .society  in  that  the  individual  .society  is  more  likely 
to  deal  with  service  to  the  individual.  This  society  is  or- 
ganized for  service  to  the  nation.  It  is  a  challenge  to 
national  service. 
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Replacing;  Header  Curbing; 

Where  renewal  of  header  curbinjjr  is  nece.''sary  because 
of  wear  or  poor  alignment  the  method  illustrated  by 
the  accompanying'  sketch  is  employed  in  Penn.sylvania. 
The  old  concrete  is  broken 
away  along  the  line  ahc  so 
a.s  to  leave  a  rough  surface. 
This  surface  is  cleaned  of 
loose  particles,  then  is  thor- 
oughly wetted  and  finally  is 
pla-stered  with  neat  cement 

mortar  before  the  new  concrete   is  pladed.     Until  the 
new  curb  is  hard  it  is  protected  from  traffic. 


Engineering  Standards  Committee  Reports 
on  Year's  Work 

THREE  standards  were  approved  by  the  American 
Engineering  Standards  Committee  in  its  first  year, 
or  to  the  end  of  1920,  and  six  others  were  submitted  to 
the  committee  for  approval  but  have  not  yet  been  acted 
upon.  Work  was  started  during  the  year  on  fourteen 
standards  to  be  formulated  under  the  direction  of  the 
committee,  and  on  twenty-four  safety  codes.  Inter- 
national co-operation  on  standardization  has  also  been 
initiated  in  four  or  five  subjects.  These  figures  sum- 
marize the  activities  of  the  committee  as  outlined  in  the 
committee's  first  annual  report,  which  has  just  been 
presented. 

During  its  first  year  it  experienced  a  very  large 
growth,  no  less  than  nine  bodies  joining  in  addition  to 
the  eight  which  formed  the  original  committee;  the 
working  committee  is  composed  of  47  delegates  repre- 
senting the  17  members.  The  new  members  are  the 
Fire  Protection  Group,  the  National  Safety  Council,  the 
Electrical  Manufacturers'  Council,  the  National  Elec- 
tric Light  Association,  the  Society  of  Automotive  Engi- 
neers, the  Gas  Group,  the  American  Electric  Railway 
Association,  the  Department  of  Agriculture  and  the 
Department  of  the  Interior.  Although  the  committee's 
income  increased  with  the  growth  of  membership  (the 
dues  being  $500  for  each  representative  on  the  com- 
mittee) yet  the  committee  reports  that  "a  sub.stantial 
increase  in  revenue  is  necessary  to  support  and  develop 
the  work,"  and  that  "it  has  been  decided  to  seek  contri- 
butions from  industrial  associations  and  companies  in- 
terested in  standardization." 

Approved  Standards —  The  standards  already  ap- 
proved by  the  committee  are  those  of  the  American 
Society  for  Testing  Materials  for  portland  cement  and 
for  fire  tests  of  materials  and  construction,  and  those 
of  the  American  Society  of  Mechanical  Engineers  and 
the  American  Gas  As.sociation  for  pipe  threads.  How- 
ever, as  the  American  Society  for  Testing  Materials 
amended  its  portland  cement  specifications  last  year, 
the  revised  specifications  have  lieen  submitted  for  ap- 
proval to  supersede  those  already  approved. 

Sfandardx  Submitted — The  "National  Electrical  Code" 
of  the  National  Fire  Protection  A.ssociation,  and  the 
Bureau  of  Standards'  safety  code  for  head  and  eye 
protection  have  been  .submitted  for  adoption  as  stand- 
ards. Four  standards  of  the  American  Society  for  Test- 
ing Materials  arc  also  up  for  approval,  the.se  being  the 
revised  cement  specification,  a  test  for  foughness  of 
rock,  a  method  for  sampling  coal,  and  a  method  for  dis- 
tillation of  bituminous  materials  suitable  for  road  treat- 
ment. 

Work  in  Prof/rpxK — Standardization  work  now  in 
progre.ss  under  the  juri.sdiction  of  the  committee  is 
being  carried  on  by  a  large  number  of  organizations 
that  have  been  named  as  sponsors  of  the  respective  sub- 
jects. The  subjects  include:  Ball  bearings,  limit  gages, 
gears,  machine  tools,  nuts  and  bolt  head.s.  pipe  flanges 
and  fittings,  screw  threads,  shafting,  colors  for  pipe 
lines,  elevators,  rating  of  electrical  machinery,  elec- 
tric terminal  markings,  steel  shapes,  zinc  ores  and 
zinc.  The  twenty-four  safety  codes  in  proces.s  of  for- 
mulation range  over  a  wide  field  from  aviation  and 
foundries  to  ladders  and  industrial  sanitation. 

Several  of  the  items  of  work  just  named  were  the 
outcome   of   discussion    at    conferences    embracing   all 
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interested  parties,  who  met  to  consider  the  desirability 
of  attempting  standardization  in  the  field  in  question. 
A  conference  of  government  departments  and  technical 
societies  was  held  last  August  to  consider  whether  air- 
craft standardization  should  be  undertaken  in  conjunc- 
tion with  delegations  from  various  foreign  govern- 
ments; the  conference  decided  affirmatively.  A  similar 
conference  on  elevator  standardization  recommended 
that  standardization  should  be  sought  on  such  funda- 
mentals as  traffic  characteristics,  material-handling  con- 
ditions, factors  of  safety,  capacities,  platform  sizes,  and 
methods  of  test.  Mining  standardization  was  discussed 
in  another  conference,  which  recommended  that  a  gen- 
eral correlating  committee  for  mining  standardization 
,  bo  organized  to  guide  the  organization  of  such  work. 

Work  on  screw  threads  and  on  the  standardization 
of  shapes  for  structural  steel  proceeded  from  sugges- 
tions received  from  abroad  that  a  considerable  degree 
of  international  unification  might  be  attainable.  The 
work  on  steel  shapes  is,  in  fact,  on  an  international 
basis.  There  is  also  international  co-operation  with  a 
Swiss  standardizing  body  on  ball  bearings,  nut  and 
bolt  heads,  with  a  Belgian  society  on  zinc,  and  with 
the  British  association  on  gages  and  machine  tools. 

A.  A.  Stevenson  is  chainnan  of  the  American  Engi- 
neering Standards  Committee,  and  Dr.  P.  G.  Agnew  is 
secretary,  with  offices  in  the  Engineering  Societies 
Building,  New  York  City. 


Comparison  of  Three  Filters  Near  Chicago 

FEW  people  realize  the  great  difference  in  the  charac- 
ter of  the  water  of  Lake  Michigan  north  and  south 
of  Chicago.  A  comparison  of  the  operation  of  three 
filter  plants,  Evanston,  Whiting  and  East  Chicago,  given 
recently  by  S.  A.  Greeley,  consulting  engineer,  Chicago, 
before  the  joint  meeting  of  the  Iowa  and  Illinois 
sections  of  the  American  Water-Works  Association,  in- 
dicates that  the  north  plant  had  little  pollution  and  only 
that  of  domestic  origin  to  deal  with.  The  southern 
plants  were  greatly  handicapped  by  the  intense  indus- 
trial development  in  their  vicinity,  where  500  m.  g.  d. 
of  industrially  used  water  is  poured  into  the  lake,  mak- 
ing the  water  an  ideal  medium  for  the  development  of 
filter  clogging  diatoms,  and  giving  it  a  medicinal  taste 
from  quench  watei's  and  oil  refinery  discharges. 

Both  the  Evanston  and  East  Chicago  plants  started 
with  the  handicap  of  overload  reduced  eventually  by 
meters.  Relative  detention  periods  of  the  three  plants 
are  li  hours  for  Evanston,  33  hours  for  the  East  Chi- 
cago and  4}  hours  for  Whiting.  During  the  first,  second, 
third  and  fourth  months  of  operation  at  Evanston  when 
the  plant  was  started  in  1914  the  length  of  runs  was 
3.8,  5.3,  8.3  and  7.3  hours  respectively.  Runs  of  7  to  8 
hours  continued  to  the  spring  of  1915,  then  gradually 
increased  to  several  days'  duration,  as  the  rate  of  con- 
sumption has  finally  decreased  from  two-thirds  capacity 
to  one-half  capacity.  Alum  application  averages  0.7  gr. 
per  gallon,  seldom  being  increased  to  0.9  gr.  In  Janu- 
ary and  February,  1921,  the  rates  were  37  and  40  per 
cent  of  capacity,  the  runs  75  hours  long  and  wash  water 
1.3  and  1.6  per  cent. 

At  East  Chicago,  where  the  plant  started  last  fall,  the 
January  capacity  was  exceeded  by  25  per  cent,  making 
the  runs  3.6  hours  long  and  wash  water  11.1  per  cent, 
with  1.2  gr.  of  alum.  In  February  an  amount  equal  to 
the  rated  capacity  was  filtered.   The  runs  were  6  hours 


long  and  the  wash  water  dropped  to  6  per  cent,  but  to  re- 
duce the  diatoms  from  2,000  to  500  standard  units  1.8 
gr.  of  alum  was  required. 

At  Whiting  an  amount  slightly  less  than  the  rated 
capacity  of  4  m.  g.  d.  was  filtered,  the  runs  being  of  8 
and  9.4  hours  length,  alum  1.5  and  1.4  gr.  and  lime  0.7 
and  0.8  gr.  per  gallon  for  January  and  February  respec- 
tively. One  of  the  specific  requirements  of  this  plant 
was  to  remove"  by  aerators  the  oily  taste  and  odor.  A 
distinct  improvement  is  noted  and  there  is  a  distinct 
odor  emanating  from  the  aerators. 


Machine  "Perforates"  Timber  To  Facilitate 
Preservative  Treatment 

A  MACHINE  designed  to  perforate  cross-ties  and 
dimension  timber  before  treatment  by  the  creo- 
soting  process  has  recently  been  installed  at  the  plant 
of  the  St.  Helens  Creosoting  Co.  at  St.  Helens, 
Ore.  This  machine  is  expected  to  bring  the  perforat- 
ing process  out  of  the  laboratory  and  into  the  com- 
mercial field  by  doing  on  a  wholesale  scale  that  which 
has  been  done  by  hand  in  an  experimental  way  for 
several  years.  The  perforating  process,  according  to 
the  "Cross-Tie  Bulletin,"  consists  in  puncturing  all  the 
exposed  surfaces  of  the  wood,  except  the  ends,  with 
saw-tooth  holes  made  on  lines  running  across  the  grain 
diagonally. 

Fundamentally,  the  machine  consists  of  four  per- 
forating rolls  or  drums  mounted  substantially  and  pro- 
vided with  driving  mechanism.  Two  of  the  drums  axe 
horizontal  and  two  vertical  and  all  four  have  a  diam- 
eter of  14i  in.  The  tooth  spacing  in  the  horizontal 
drums  is  14  in.  wide  and  in  the  vertical  drums  8  in. 
wide.  The  axis  of  one  horizontal  and  one  vertical 
drum  is  fixed  rigidly  and  both  are  driven  by  10-hp. 
440-volt  a.c.  motors,  geared  directly  to  the  drums.  The 
other  two  drums  are  adjustable  for  timbers  of  various 
sizes,  the  range  being  from  3  x  6  to  8  x  14-in.  cross- 
sections.  The  adjustable  drums  also  have  flexible  con- 
nections which  permit  of  rocking  or  tilting  as  much 
as  i  in.  to  conform  to  variations  in  the  shape  of  the 
timber.  The  adjustable  drums  are  fitted  with  heavy 
coil   springs. 

Each  drum  contains  twenty-five  tooth-ways,  arranged 
to  carry  the  teeth  for  perforating  on  approximately 
2-in.  centers  lengthwise  of  the  timber.  Teeth  of  tem- 
pered tool  steel  are  placed  in  the  tooth-ways  with 
spacing  blocks  as  required  and  project  I  in.  from  the 
surface  of  the  drums.  The  faces  of  the  drums  are  kept 
in  contact  with  the  timbers  passing  between  them,  so 
the  teeth  penetrate  into  the  wood  for  their  full  length. 
The  speed  of  the  machine  is  such  that  about  70  lin.ft. 
of  timber  is  handled  per  minute. 

Based  on  results  secured  with  hand-perforated  tim- 
ber, the  following  advantages  are  claimed  for  preserva- 
tive treatments  applied  after  perforation:  (1)  Control, 
reduction  or  complete  elimination  of  checking  in  green 
ties  and  timber  if  perforating  is  done  promptly  after 
cutting:  (2)  Reduction  of  the  temperatures  required 
to  secure  satisfactory  impregnation.  This  will  reduce 
the  injury  to  the  fiber.  (3)  Reduction  of  the  time 
required  to  treat  ties  and  timber  in  the  retort.  This  will 
reduce  the  loss  in  mechanical  strength.  (4)  A  complete 
and  unifoi-m  penetration  of  the  preservatives  to  the 
depth  of  the  perforation.  (5)  Reduction  of  not  over 
8  to  10  per  cent  in  the  strength  of  the  timber. 
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Welded  Joints  on  a  Steel  Gas  Main 

IN  THE  construction  of  an  eight-mile  gas  main  of 
12-  and  16-in.  steel  pipe  near  Philadelphia,  Pa.,  the 
joints  are  welded  by  the  oxyacetylene  process.  For  the 
greater  part  of  the  work  the  welds  were  made  above 
the  trench,  the  pipe  being  turned  for  the  convenience 
of  the  operator  in  making  a  weld  all  around  the  joint. 
This  method  was  found  to  be  more  efficient  and  econom- 
ical than  welding  the  pipe  either  in  or  above  the  trench 
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WELDED   GAS    MAIN    UNDER   TEST 

without  turning  it.  If  its  cost  is  taken  at  unity  the 
other  methods  would  be  1.6  and  1.3  respectively. 

The  20-ft.  lengths  of  pipe,  with  beveled  ends,  were 
butted  together  and  tack  welded  at  four  points  to  main- 
tain the  alignment,  this  being  done  without  turning  the 
pipe.  As  the  welder  worked  at  a  joint,  the  pipe  was 
turned  by  laborers  with  chain  tongs.  With  the  filler 
rod  and  pipe  ends  thoroughly  fused,  the  V  formed  by  the 
beveled  ends  was  filled  with  metal  to  about  J  in.  above 
the  surface  of  the  pipe. 

About  fifteen  lengths  of  pipe  were  welded  and  the 
300-ft.  section  was  then  lowered  into  the  trench.  Leak- 
age tests  were  made  on  sections  200  to  300  ft.  long, 
both  ends  being  closed  by  a  steel  plate  fitted  over  a 
rubber  ga.sket  and  secured  by  bolts  through  a  ring  clamp 
around  the  pipe,  lugs  being  welded  on  the  pipe  as  bear- 
ings for  this  clamp.  A  30-lb.  air  pressure  was  then 
maintained  in  the  pipe,  while  soap  water  was  brushed 
over  the  joint  in  order  to  reveal  leaks.  Most  of  the 
sections  were  tight.  Leaks  were  closed  readily  with  the 
torch  and  could  be  traced  usually  to  defective  pipe  or 
to  the  welders  working  without  protection  on  windy 
flays.  Joints  between  the  sections  were  welded  in  the 
trench,  pockets  being  cut  to  enable  the  operator  to  work 
on  the  bottom  of  the  pipe.  An  air  test  of  the  two 
combined  sections  was  then  made,  the  air  pressure  being 
left  on  all  night  to  insure  tightness  of  the  joints. 

This  welding  was  done  by  the  Air  Reduction  Sales 
Co.,  New  York  City.  Joints  made  in  this  way  are  .said 
to  cost  2.5  to  50  per  cent  less  than  joints  made  with 
threaded  pipe  and  couplings,  and  are  said  also  to  involve 
much  less  maintenance  cost  than  the  latter.  The  pipe 
line  is  to  convey  byproduct  gas  for  the  Counties  Gas 
and  Electric  Co.,  which  is  a  subsidiary  of  the  United 
Gas  Improvement  Co.,  Philadelphia. 


Hoover  Outlines  Principles  of 
Government  Reorganization 

Each  Department  Must  Have  Single  Purpose — 

Government  Aid  to  Business  Must  Not 

Be  Paternal 

HERBERT  HOOVER,  Secretary  of  Commerce,  ex- 
plained his  ideas  regarding  the  reorganization  of 
the  government  and  the  expansion  of  the  functions  of 
the  Department  of  Commerce  in  an  address  at  the  din- 
ner given  in  his  honor  by  the  engineers  of  the  Phila- 
delphia District,  under  the  auspices  of  the  Philadelphia 
Engineers'  Club,  April  16. 

The  main  theses  of  the  address  were  that  "the  ad- 
ministrative units  of  the  government  must  be  reorgan- 
ized so  as  to  give  each  of  the  great  departments  more 
nearly  a  single  purpose,"  and  that  the  work  of  the  De- 
partment of  Commerce  must  be  so  strengthened  that 
"we  shall  concentrate  and  enlarge  our  national  effort  in 
the  aid,  protection,  stimulation  and  perfection  of  our 
industrial  and  commercial  life." 

The  address  in  part  follows: 

Reasons  for  Reorganization 

There  is  one  problem  of  the  new  administration  that  has 
received  the  attention  and  thought  of  the  organized  engi- 
neers of  America  for  many  years  past.  This  is  the  problem 
of  the  reorganization  of  the  federal  government.  The  inade- 
quacy, the  wastefulness,  and  the  inefficiency  of  our  federal 
organization  was  evident  enough  under  pre-war  conditions. 
These  inadequacies,  these  inefficiencies,  these  wastes  were 
exhibited  to  the  country  during  the  war  at  the  cost  of 
millions. 

Congress  has  placed  the  problem  in  the  hands  of  a  very 
able  Congressional  Joint  Committee.  But  if  this  joint  com- 
mittee succeeds  in  securing  the  imminently  necessary  results 
it  will  only  be  by  full  insistent  support  to  it  by  public 
opinion.  Many  attempts  have  been  made  at  reorganization 
before  but  all  of  them  have  gone  to  the  same  crematory — 
the  interminable  diff'erences  in  opinion  among  the  executive 
and  legislative  officials  over  details. 

To  any  student  of  federal  organization  one  sweeping  and 
fundamental  necessity  stands  out  above  all  others,  and  that 
is  that  the  administrative  units  of  the  government  must  be 
regrouped  so  as  to  give  each  of  the  great  departments  more 
nearly  a  single  purpose.  The  hodge-podge  of  aims  in  certain 
administrative  branches  is  scarcely  believable  when  we  con- 
sider our  national  pride  and  skill  in  organization.  Such 
functions  as  public  domain,  public  works,  assistance  to 
veterans,  public  health  functions,  aids  to  navigation,  to 
industry,  to  trade,  purchasing  of  major  supplies,  arc  each 
and  every  one  scattered  over  from  four  to  eight  departments, 
most  of  which  are  devoted  to  some  other  major  purpose. 

Economies  can  be  accomplished  from  a  public  point  of 
view  by  an  elimination  of  the  overlap  in  these  different  units 
of  administration  through  unification  into  groups  of  similar 
purpose.  The  real  economy  to  the  nation,  however,  does 
not  lie  here,  however  great  this  may  be,  but  it  lies  in  their 
more  effective  functioning  in  their  daily  relation  to  the 
public.  The  extra  cost  imposed  upon  business  in  general 
in  the  determination  of  the  relation  of  any  particular  busi- 
ness to  the'diffcrent  functions  of  the  government,  with  the 
unnecessarily  duplicating  interferences  and  demands,  is  a 
real  charge  on  national  wealth,  probably  as  great  in  some 
directions  as  the  actual  costs  of  the  administrations  them- 
.selves. 

Of  equal  importance  with  economy  is  to  secure  effective 
concentration  of  government  effort  into  service  to  the  com- 
munity. No  constructive  vision  or  policies  can  be  built 
around  a  national  service  directed  by  from  two  to  ten 
Cabinet  members,  more  especially  when  this  particular  pur- 
pose is  a  side  issue  to  all  of  them. 

We  have  also  some  confusion  between  executive,  advisory, 
and  semi-judicial  functions.  One  of  the  tendencies  of  gov- 
ernment both  local  and  national  during  the  last  twenty  years 
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has  been  to  add  executive  functions  to  commissions  and 
boards  created  primarily  for  advisory  or  regulatory  pur- 
poses. It  requires  no  argument  with  our  business  public 
that  the  executive  functions  can  not  rise  to  high  efficiecy 
in  the  hands  of  government  boards  where  from  the  very 
nature  of  things  each  member  has  a  separate  responsibility 
to  the  public  and  is  primarily  engaged  in  a  semi-judicial 
function. 

Furthermore,  during  the  last  few  years  there  has  been  a 
great  growth  of  independent  agencies  in  the  government 
repoi-ting  directly  to  the  President  until  his  office  is  over- 
burdened almost  beyond  the  point  of  endurance.  The 
original  and  sound  conception  was  that  the  executive  func- 
tions should  be  reported  up  to  the  President  directly  through 
his  Cabinet  officials.  Not  only  do  these  outside  functions 
today  overburden  the  President  but  they  render  co-ordina- 
tion with  executive  departments  extremely  difficult.  It^  is 
neither  possible  nor  advisable  to  place  all  these  outside 
organizations  into  the  departments,  but  much  could  be  done 
to  mitigate  the  situation. 

Department  of  Commekce 

I  have  daily  evidence  in  the  Department  of  Commerce  of 
all  these  forces.  The  question  of  governmental  aids  to 
navigation  is  not  by  any  means  one  of  the  principal  func- 
tions of  our  government,  but  it  must  be  a  sore  trial  to  the 
hardy  mariner.  He  must  obtain  his  domestic  charts  from 
the  Department  of  Commerce,  his  foreign  charts  from  the 
Navy  Department,  and  his  nautical  almanac  from  the  Navy 
Observatory — and  he  will  in  some  circumstances  get  sailing 
directions  from  the  Army.  In  a  fog  he  may  get  radio  sig- 
nals from  both  the  Navy  and  Commerce,  and  listen  to  fog- 
horns and  look  for  lights  and  buoys  provided  him  by  Com- 
merce; if  he  sinks  his  life  is  saved  by  the  Treasury.  He 
will  anchor  at  the  direction  of  the  Army,  who  rely  upon 
the  Treasury  to  enforce  their  will.  His  boilers  and  life- 
boats are  inspected  by  the  Department  of  Commerce;  his 
crew  is  certificated  by  one  bureau  in  Commerce,  signed  off 
in  the  presence  of  another,  and  inspected  at  sailing  by  the 
Treasury,  and  on  arrival  by  the  Department  of  Labor. 

The  moral  of  all  this  is  that  economy  could  be  made  by 
placing  most  of  these  functions  under  one  head,  not  only 
economy  to  the  government  but  to  the  mariner.  Congress 
would  know  what  it  spends  in  aid  to  navigation  and  the 
government  could  develop  definite  policies  in  giving  proper 
assistance,  and  lastly  could  remove  from  the  hardy  mariner's 
mind  his  well  founded  contempt  for  the  government  as  a 
business  organization. 

The  economic  changes  in  the  world,  growing  out  of  the 
war,  and  their  reflex  upon  our  trade  and  industry  make  it 
vital  if  we  are  to  maintain  our  standards  of  living  against 
increasing  ferocity  of  competition  that  we  shall  concentrate 
and  enlarge  our  national  eflFort  in  the  aid,  protection,  stimu- 
lation and  perfection  of  our  industrial  and  commercial  life. 
There  can  be  no  real  Department  of  Commerce  or  com- 
•mercial  policies  to  these  broad  purposes  so  long  as  the 
instrumentalities  of  the  government  bearing  on  these 
questions  lie  in  half  a  dozen  departments. 

We  want  no  paternalism  in  government.  We  do  need  in 
government  aids  to  business  in  a  collective  sense.  In  a 
department  we  do  not  want  to  either  engage  in  business 
or  to  regulate  business.  We  need  a  department  that  can 
give  prompt  and  accurate  diagnosis  from  both  a  foreign  and 
domestic  point  of  view  of  economic  events,  of  economic 
tendencies;  of  economic  ills;  tbat  can  promptly  and  accu- 
rately survey  economic  opportunity,  economic  discrimination 
and  opposition;  that  can  give  scientific  advice  and  assistance 
and  stability  to  industry  in  furnishin:^  it  with  prompt  and 
accurate  data  upon  production,  supplies  and  consumption; 
that  can  co-operate  with  it  in  finding  standards  and  simplifi- 
cations; than  can  by  broad  study  promote  national  conserva- 
tion in  industry  and  the  elimination  of  waste;  that  can  study 
and  ventilate  the  commercial  side  of  our  power  possibilities; 
that  can  study  and  advise  national  policies  in  development 
of  rail,  water,  and  overseas  transportation;  that,  in  fact, 
covers,  so  far  as  government  functions  can  cover,  the  broad 
pommercial  problems  of  trade,  industry,  and  transportation. 
This  can  be  accomplished  more  by  co-ordinatioij  of  exist- 
ing governmental  facilities  than  by  increased  expenditures. 


Notes  From  Foreign  Fields 

BARRANQUILLA,  THE  KEY  CITY  OF 
COLOMBIA,  SOUTH  AMERICA 

By  George  C.  Bunker 

.'Sanitary    Engineer,   Balboa  Heights.   Canal  Zone 


LIKE  many  other  South  American  cities  Barranquilla, 
^  Colombia,  has  grown  so  rapidly  in  the  last  few  years 
that  it  is  decidedly  congested.  It  feels  keenly  the  lack 
of  houses,  dock  facilities,  public  utilities,  paving  and 
sewers  and  an  improved  water  supply.  Its  geographical 
location  near  the  mouth  of  the  Magdalena  River,  the 
commercial  highway  of  the  whole  country  puts  it  inevit- 
ably into  a  key  position.  Already  80  per  cent  of  the  for- 
eign commerce  of  Colombia  passes  through  the  city  to 
and  from  the  interior.  Three  years  ago  there  were  four 
banks;  now  there  are  eleven,  some  operated  by  Colom- 
bians and  others  recently  established  to  assist  foreign 
trade  as  branches  of  American  and  Canadian  insti- 
tutions. 

The  port  for  Barranquilla  is  Puerto  Colombia,  which 
is  connected  to  the  former  by  an  18-mile  railroad  owned 
by  an  English  company.  Steamers  of  14  lines  call  at 
this  port  for  passenger  and  freight  traffic.  One  well- 
built  pier,  extending  out  into  the  harbor  for  one  mile 
accommodates  four  ships.  It  is  entirely  inadequate,  for 
during  the  current  year  there  has  been  such  a  conges- 
tion of  freight  on  this  pier,  due  to  the  lack  of  warehouses 
and  of  rolling  stock  to  handle  the  unusually  large  in- 
coming shipments  of  general  merchandise,  that  it  has 
not  been  unsual  for  ships  to  lay  at  anchor  for  several 
days  waiting  for  some  other  steamer  to  move  away 
from  the  pier.  The  loading  and  discharging  of  cargo 
as  well  as  its  transfer  to  Barranquilla  proceed  slowly. 

Engineers  and  others  who  are  called  upon  to  make 
a  trip  to  Colombia  are  advised  to  take  all  instruments 
and  material  as  baggage,  in  cases  provided  with  handles 
and  not  weighing  over  250  lb.  each.  Excess  baggage  is 
more  expensive  than  freight  but  it  will  pass  through 
the  Custom  House  with  comparatively  little  delay. 

When  the  bar  at  the  mouth  of  the  Magdalena  River 
has  been  dredged  ocean-going  steamers  may  discharge 
and  load  their  cargoes  at  piers  built  opposite  the  city. 
The  necessary  surveys  of  the  lower  end  of  the  river  have 
been  made  by  American  engineers  and  the  plans  of  the 
work  will  be  delivered  to  the  promoters  before  the  end 
of  1920. 

From  the  Plaza  Bolivar  in  the  business  district  on 
low  ground  near  the  river  there  is  an  easy  slope  to  a 
ridge  of  low  hills  although  high  enough  to  take  advan- 
tage of  the  trade  winds.  The  urbanization  of  a  section 
of  these  heights  which  overlook  the  river  and  ocean  was 
started  two  years  ago  by  an  American  mining  engineer, 
K.  C.  Parrish,  with  the  result  that  a  considerable  number 
of  fine  modern  residences  have  been  erected,  together 
with  well  laid  out  streets,  cement  side  walks  and  gutters. 
In  this  section  tarvia-covered  macadam  roads  have 
eliminated  the  dust,  the  mosquitos  are  not  so  annoying 
and  the  air  is  much  cooler  than  in  the  lower  part  of 
the  city. 

No  Paving  or  Sewers — The  streets  are  unpaved,  with 
the  result  that  one  moves  in  an  atmosphere  of  dust.  As 
the  houses  are  built  close  to  the  sidewalks  a  large  amount 
of  dirt  is  carried  through  the  rooms  by  the  air  currents. 
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The  covering  of  the  nose  by  men  and  women,  as  they 
walk  and  ride,  to  prevent  the  breathing  in  of  the  dust 
is  a  common  sight. 

There  is  no  sewerage  system.  In  the  business  section 
a  few  private  sewers  discharge  into  the  canal,  and  in 
the  patios  of  the  better  class  of  houses,  large  cesspools 
or  septic  tanks  have  been  provided  as  receptacles  for 
the  toilet  flushings  and  waste  water.  They  are  cleaned 
at  intervals  of  one  to  four  years,  depending  upon  the 
size  of  the  tank  and  the  number  of  inhabitants  in  the 
house. 

On  some  of  the  streets  in  the  business  section  the 
storm  water  frequently  rises  above  the  sidewalks  and 
is  kept  from  running  into  the  stores  only  by  the  use 
of  planks  inserted  on  the  door-sills.  In  general  the  side- 
walks have  been  built  high  enough  to  avoid  flooding,  but 
the  street  intersections  are  generally  so  low  that  it  is 
impossible  for  the  pedestrian  to  cross  from  one  side 
of  the  street  to  the  other  without  making  a  detour  of 
one  or  more  blocks. 

Both  pavements  and  a  sewerage  system  are  under 
consideration,  a  survey  of  the  city  having  been  made  by 
American  engmeers  during  the  first  half  of  1920.  As  in 
the  States  many  desired  and  necessary  improvements  in 
Colombia  are  delayed  for  lack  of  funds.  It  seems  prob- 
able that  these  improvements  will  be  started  in  1921. 

Several  motor  bus  companies  operate  in  competition 
with  the  mule-drawn  street  cars  and  carry  most  of  the 
people  who  ride.  Coaches  and  jitneys  are  also  avail- 
able. The  number  of  automobiles  is  steadily  increasing 
although  the  mileage  of  suitable  roads  is  small.  Projects 
are  on  foot  to  build  a  road  to  Cartagena,  90  miles  to 
the  west,  and  work  has  been  started  on  several  routes 
up  and  down  the  river  and  into  the  back  country. 

Building  Materials — The  city  is  underlaid  with  a 
limestone  formation,  covered  with  a  thin  layer  of  sand 
in  the  higher  sections  and  a  deep  layer  in  the  lower 
sections.  Consequently  sand  is  readily  obtained  for 
building  purposes.  Rock  for  concrete  is  diflScult  to 
obtain  in  large  quantities  and  of  suitable  size,  as  there 
is  only  one  small  crusher  and  the  limestone  must  first 
be  broken  by  hand.  Gravel  is  not  available  in  the  imme- 
diate vicinity.  Cement  has  to  be  imported  but  lime  is 
made  in  rough  native  kilns. 

Native-made  bricks  of  poor  quality  and  of  low 
strength  are  used  almost  exclusively  in  building  con- 
struction. Both  the  interior  and  exterior  walls  of  the 
buildings  are  plastered  over.  The  supply  of  native 
lumber  is  insufficient  to  meet  the  demands  of  the  build- 
ing work  and  is  imperfectly  seasoned,  the  logs  going 
almost  directly  from  the  canal  through  the  sawmill  to 
the  consumer.  A  seasoning  kiln  will  soon  be  installed. 
Bricks  are  generally  used  for  roofs  instead  of  tiles,  two 
layers  laid  upon  wooden  rafters  being  used.  A  large 
number  of  the  older  houses  are  covered  with  thatched 
roofs  made  of  palm  leaves,  and  as  they  are  cheaper  than 
the  brick  roofs  they  are  still  used  to  a  limited  extent. 
Pre-war  wages  of  from  $1.20  to  $1.50  for  native  car- 
penters and  masons  for  a  10-hour  day  have  risen  to 
from  $2  to  $3  for  an  8-hour  day. 

There  is  a  small  hospital  operated  by  American  doc- 
tors and  a  company  has  recently  been  formed  from  local 
capital  to  build  a  larger  one.  It  is  estimated  that  the 
»um  of  $1,500,000  is  carried  to  Panama  yearly  by  Colom- 
bians who  go  there  for  operations  and  treatments. 

In  pre.senting  this  article  the  writer  desires  its  read- 
ers to  understand  clearly  that  he  has  endeavored  to  give 


an  impartial  review  of  conditions  as  he  has  seen  them 
during  visits  in  the  latter  part  of  1919  and  in  June  and 
August  of  1920.  His  unfavorable  criticisms  are  made 
neither  as  "knocks"  nor  in  an  unfriendly  attitude  toward 
Colombia,  for  in  truth  he  feels  kindly  disposed  toward 
that  country  and  counts  a  considerable  number  of 
Colombians  as  warm  friends,  men  as  courteous  and 
honorable  as  one  may  wish  to  meet  in  any  part  of  the 
world.  Many  unfavorable  conditions  are  noted  but  the 
outstanding  features  are  that  sanitation  has  taken  an 
upward  trend  in  Colombia  and  that  Barranquilla  has 
given  a  strong  impetus  to  the  movement  by  the  disin- 
fection of  her  water  supply  and  the  decision  to  erect 
a  purification  plant. 

Board  Finds  Columbia  Basin  Cost 
Estimates  Are  Low 

THE  Columbia  Basin  project,  a  plan  for  the  irriga- 
tion of  1,753,000  acres  in  the  state  of  Washington, 
which  was  described  in  Engineering  News-Record  Nov. 
11,  1920,  p.  944,  has  been  reviewed  by  a  board  of  engi- 
neers appointed  by  A.  P.  Davis,  director  of  the  U.  S. 
Reclamation  Service.  The  board  consisted  of  D.  C. 
Henny,  James  Munn  and  D.  T.  Pearse;  their  work  in- 
cluded both  an  analysis  of  the  report  submitted  by  the 
Columbia  Basin  survey  commission  and  a  field  examina- 
tion of  the  points  where  the  principal  engineering  works 
are  proposed.  Their  findings  as  submitted  to  the 
director  of  the  Reclamation  Service  comprise  21  type- 
written pages  and,  in  the  main,  state  that  while  the  esti- 
mates of  the  commission  are  low,  the  project  should  re- 
ceive further  study.  The  engineers  who  made  the 
studies  and  prepared  the  report  for  the  commission  are 
commended  highly. 

In  commenting  on  the  commission's  cost  estimates, 
which  are  $190  per  acre  for  land  ready  to  start  farming, 
the  reviewing  board  states  that  (a)  it  may  not  be  pos- 
sible to  place  sagebrush  lands  in  the  hands  of  the 
irrigator  at  the  price  estimated;  (b")  the  cost  of  prepara- 
tion for  much  of  the  land  will  be  more  than  is 
estimated;  (c)  the  incoming  farmer  will  probably  be 
unable  to  buy  much  of  the  land  heretofore  cultivated  at 
from  $18  to  $20  per  acre;  (d)  additions  must  be  made 
to  construction  costs. 

Considering  the  three  projects  investigated,  the  data 
is  compared  in  tabular  form  and  the  comparative 
advantages  discussed.  No  conclusions  on  the  financial 
and  organization  plans  are  given,  the  opinion  of  the 
board  being  that  these  would  be  premature  at  present 
and  should  await  the  completion  of  the  commission's 
supplemental  report.  In  recommending  further  engineer- 
ing studies,  which  the  board  urges  should  be  undertaken 
at  an  early  date,  the  feasibility  of  the  Columbia  River 
dam  should  be  determined;  consideration  should  be 
directed  particularly  toward  laying  out  canals  so  .as  to 
use  natural  stream  beds  as  carriers,  thereby  relieving 
high  line  canals  from  part  of  their  load;  and  the 
advi.sability  of  including  lands  south  of  the  Snake  River 
and  in  other  outlying  areas  should  be  weighed  carefully. 

If  further  action  is  required  before  financial  plans 
are  finally  developed  and  feasibility  hi.s  been  considered, 
the  board  recommends  that  $150,000  be  provided  for 
further  studies  and  that  of  this  $50,000  might  well  be 
used  for  Columbia  River  dam  site  borings  and  related 
work,  the  expenditure  of  the  balance  being  conditioned 
upon  the  resultant  comparative  showing  of  the  gravity 
and  the  pumping  projects. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  W'e  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


A  City  That  Is  Recognizing  Engineers 

Sir— If  you  would  like  to  tell  the  readers  of  Ennineering 
News-Record  about  a  city  that  is  recognizing  its  engineers, 
tell  them  about  Memphis.  Recently  one  of  our  city  commis- 
sioners resigned  and  an  engineer  was  appointed  to  fill  the 
vacancy.  This  makes  two  engineers  on  the  city  commission 
of  five.  In  addition,  Memphis  has  the  following  engineers 
in  important  offices:  city  clerk,  chairman  water-works  com- 
mission, city  engineer,  assistant  city  engineer,  superintend- 
ent of  water-works  and  city  sanitary  engineer.  All  of  these 
men  are  engineers  of  standing  who  have  the  full  confidence 
and  respect  of  their  fellows  in  the  profession.  All  of  them 
are  members  of  the  Engineers'  Club  of  Memphis. 

The  engineer-commissioners  are  Major  Thos.  H.  Allen 
(formerly  Capt.  Allen,  306th  Engrs.),  commissioner  of  fire 
and  police,  and  Harry  Northrop  Howe,  commissioner  of 
streets  and  bridges.  A.  L.  Dabney. 

Memphis,  Tenn.,  March  25. 

[Some  reflections  suggested  by  the  foregoing  letter  will 
be  found  in  our  editorial  columns. — Editor.] 


The  Belle  Isle  Bridge  and  the  Status  of  the 
Engineer 

Sir — Engineers  are  supposed  to  be  professionally  compe- 
tent to  direct  the  use  of  materials  and  men  in  a  safe  and 
economical  manner;  to  produce  definite  results  devoid  of  the 
element  of  gambling  or  "taking  a  chance"  with  a  client's 
money  in  experimental  directions  without  full  advice  to 
the  client. 

It  has  been  said  that  all  engineers  look  alike  to  the  lay- 
man ;  and  from  recent  articles  in  Engineering  News-Record 
in  relation  to  the  Belle  Isle  Bridge  at  Detroit  it  does  not 
appear  that  any  exception  need  be  made  of  Detroit  citizens 
who  selected  the  consulting  board  for  the  Belle  Isle  Bridge. 

It  appears  that  the  consulting  board  was  not  partciularly 
pleased  with  the  foundation  prospects — that  they  were  not 
sure  of  the  footings,  so  they  made  some  borings  and  tested 
a  pile.  The  test  shows  that  under  a  steady  load  of  20'  tons 
the  pile  settled  progressively  for  32  days  without  coming  to 
rest;  and  without  testing  a  group  of  piles  to  determine 
whether  the  load  per  pile  should  be  more  or  less  the  con- 
sulting board  decided  that  a  load  of  18  tons  per  pile  would 
be  safe. 

That  looks  like  taking  a  chance,  or  gambling  on  one  pile 
with  a  $5,000,000  structure  at  stake. 

It  would  be  difficult  to  select  a  type  of  construction  more 
destructive  to  yielding  or  pile  foundations  than  the  cantilever 
design  used  in  this  case.  The  alternating  and  rolling-  action 
produced  by  the  moving  load  may  be  compared  to  that  of 
the  rolling  bascule  bridge  that  has  been  destructive  to  sev- 
eral foundations  in  this  country  after  safely  sustaining  a 
greater  stationary  load. 

With  the  loads  provided  for  in  this  structure  the  maxi- 
mum rolling  action  or  moment  will  be  9,130  foot-tons  to 
the  right  and  to  the  left,  or  a  variation  in  load  on  the  outer 
row  of  piles  under  the  135-ft.  span.s,  amounting  to  304  tons, 
which  could  be  reduced  to  62.25  tons  by  common  construc- 
tion. This  is  gambling  on  the  safety  of  a  confessedly  sus- 
picious foundation. 

If  the  hearts  of  the  engineers,  architects  and  the  people 
are  set  for  a  cantilever  bridge,  and  this  novel  type  of  a 
cantilever  bridge,  the  stresses  on  foundations  and  cost  of 
construction  can  be  materially  reduced  by  using  shorter 
arms  and  longer  suspended  spans,  with  distinctly  better 
conditions  in  service  at  the  hinges. 


On  the  foundations  which  it  is  admitted  can  have  a  factor 
of  safety  of  only  about  one,  it  is  proposed  to  construct  a 
superstructure  with  a  factor  of  safety  of  four.  Can  any 
engineer  give  a  plausible  reason  for  such  a  combination? 

The  doubt  of  the  consulting  board  regarding  the  founda- 
tion conditions  is  apparent  from  reading  pages  55  and  56 
of  their  report,  and  regarding  the  superstructure  we  find 
their  first  recommendation  "that  it  should  be  as  light  as 
possible." 

In  the  design  submitted  for  construction  we  find  nine 
steel  ribs  formed  into  imitations  of  arches  and  covered  with 
a  masquerade  costume  of  concrete  weighing  probably  four 
times  as  much  as  the  steel  alone.  For  economical  con- 
struction and  lightness,  less  than  half  the  number  of  ribs 
should  be  used  and  the  concrete  be  replaced  with  a  coat  of 
paint. 

In  numerous  combinations  of  structural  steel  shapes  and 
concrete  the  results  have  not  proved  satisfactory.  As  an 
example  see  the  report  on  Third  St.  Bridge  in  Daji;on, 
Ohio,  in  Engineering  Netvs-Record,  March  24,  1921,  p.  511. 
in  which  it  is  estimated  that  85  per  cent  of  the  surface  of 
steel  was  exposed  to  corrosion  by  failure  of  concrete  to 
adhere  to  the  steel.  Note  from  the  report  that  while  this 
bridge  is  only  sixteen  years  old  the  "steel  ribs  are  decidedly 
rusty"  throughout  the  structure  and  that  their  location  is 
clearly  evidenced  by  cracks,  leaking  water,  streaks  of  rust 
on  the  surface  and  by  the  scaling  off  of  the  concrete  expos- 
ing the  steel.  For  this  condition  the  engineer  admits  he  can 
see  no  remedy  and  that  it  "will  limit  the  life  of  the  bridge 
to  comparatively  few  years." 

While  concrete  is  easily  one  of  the  most  valuable  mate- 
rials of  construction,  it  can  only  serve  the  engineer  par- 
ticularly well  when  used  in  compression.  It  is  too  heavy  for 
a  costume,  or  for  a  mantle  to  cover  a  skeleton,  and  give  it 
the  solid  appearance  of  an  arch,  and  it  is  not  an  ideal  sub- 
stitute for  paint  for  protecting  steel. 

It  now  appears  that  the  artistic  temperament  that  was 
to  be  satisfied  by  the  deception  practiced  in  this  freak  design 
was  due  to  cost  the  taxpayers  about  $2,000,000,  or  the  same 
engineers  could  not  have  undertaken  the  commission  to 
redesign  the  structure  and  retain  the  same  length,  width, 
height,  strength  and  general  appearance  for  $2,000,000  less 
than  the  prices  bid  upon  two  previous  occasions. 

If  the  client  received  competent  and  loyal  service  in  each 
case  it  is  but  fair  to  e.xpect  that  when  the  first  set  of  pro- 
posals amounted  to  over  $5,000,000,  the  client  was  advised 
that  $2,000,000  of  that  was  for  decorations.  If  the  client 
was  not  so  advised  until  an  outside  engineer  forced  the 
issue,  what  confidence  can  the  layman  now  be  justified  in 
placing  in  the  engineers?  In  which  case  were  they  true  to 
their  trust? 

Is  the  Detroit  Engineering  Society  upholding  the  stand- 
ards of  engineering  or  slaughtering  the  reputation  of  engi- 
neers generally  by  countenancing  such  procedure? 

Chicago,  April  13.  J.  W.  Pearl. 


Sir — The  whole  question  of  the  Belle  Isle  Bridge  goes 
back  to  the  foundation  problem,  and  unless  this  is  success- 
fully solved  the  bridge  will  be  unsatisfactory  no  matter 
what  the  nature  of  the  superstructure.  The  foundation 
should,  if  possible,  be  designed  to  stay  put  and  not  to  settle. 
A  foundation  on  piles  is  a  cheap  substitute  for  a  rock 
foundation  and  it  may  or  may  not  be  entirely  staisfactory. 
In  some  localities  it  is  the  best  foundation  obtainable. 
Heavy  structures  in  New  Orleans  are  now  built  on  piles  and 
some  settlement  is  always  expected.  An  inch  or  more  of 
settlement  is  not  serious  when  all  the  footings  settle  alike. 
It  might  be  wise  for  the  Detroit  City  Council  to  consider 
sinking  piers  to  bedrock,  using  open  reinforced-concrete 
caissons  such  as  are  now  being  put^down  for  the  new  high- 
way bridge  across  the  Missouri  River  near  Bismarck,  North 
Dakota. 

If  the  opinion  of  the  commission  that  a  pile  foundation  is 
the  only  practicable  solution  be  accepted,  the  two  designs 
now  before  the  council  may  be  compared  on  the  basis  of  the 
merits  of  the  superstructure.  In  either  case,  substantial 
settlement  of  one  foundation  pier  without  equivalent  settle- 
ment of  the  other  piers  at  the  same  time  would  destroy  the 
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alignment  and  call  into  play  large  indefinite  stresses  which 
in  the  official  design  would  be  concentrated  on  the  6-in. 
pins  connecting  the  ends  of  the  umbrellas  and  on  the  two 
2-in.  foundation  bolts.  In  the  Luten  design  these  stresses 
would  be  more  evjnly  distributed  throughout  the  structure, 
which  is  well  reinforced. 

The  question  of  lateral  thrusts  against  the  foundation 
piers  seems  to  be  met  in  the  Luten  design  by  cleverly  bal- 
ancing the  arches,  and  any  possible  unbalancing  due  to 
uneven  settlement  would  be  taken  care  of  by  the  inclined 
piles. 

Comparing  the  designs  I  note  that  in  the  use  of  materials 
the  Luten  design  is  very  skillfully  economical,  while  the 
official  design  is  not  very  clever  in  this  respect,  due  to  the 
limitations  under  which  it  was  made.  The  Luten  design 
with  its  wide  mat  and  well  reinforced  pier  is  strong  and 
light.  The  official  design  is  heavier  and  weak  at  the  crown 
joint  and  at  the  piers.  In  appearance  the  Luten  design  with 
its  secondary  arches  is  more  attractive  than  the  official 
design,  and  in  cost  the  Luten  design  again  has  the  advan- 
tage. It  is  a  clever  piece  of  engineering  and  by  no  means 
a  cheap  substitute. 

The,  Detroit  City  Council  is  in  a  dilemraa.  It  must  either 
get  more  money  for  this  project,  or  wait  until  prices  go 
down  enough  to  bring  the  cost  of  the  official  design  within 
the  means  available,  or  abandon  the  official  design  and 
adopt  one  that  can  be  built  now  with  the  fund  on  hand. 

I  have  never  met  Mr.  Luten  and  he  does  not  know  me, 
but  it  appears  from  the  material  published  that  he  has 
done  the  City  of  Detroit  a  real  service  by  submitting  his 
design. 

On  the  ethical  side  it  is  quite  as  much  to  be  regretted 
that  an  engineer  should  allow  a  client  to  get  into  a  dilemma 
as  for  a  doctor  to  allow  a  patient  to  get  so  sick  that  some 
other  doctor  is  prompted  to  suggest  a  proper  remedy. 
Minneapolis,  Minn.,  April  15.      William  B.  Newhall. 

Consulting  engineer. 


Higher  Stresses  for  Bridge  Pins 

Sir — I  appreciate  the  comments  made  by  A.  W.  Carpenter 
in  your  issue  of  April  14  on  my  article  on  "Higher  Stresses 
for  Bridge  Pins,"  which  appeared  in  the  March  24  issue. 
Permit  me  to  offer  a  few  words  in  reply. 

Mr.  Carpenter  objects  to  my  designation  of  the  test 
specimens  as  "comparatively  short  beams."  The  tests  cited 
in  my  article  covered  pins  or  cylindrical  beams  ranging  in 
length  from  2  to  16  diameters.  The  lower  ratios  in  this 
range  certainly  constitute  "short  beams,"  to  which  the  com- 
mon theory  of  flexure  is  not  strictly  applicable.  As  the 
length-ratio  increases,  the  test  results  approach  the  normal 
values  for  long  beams.  When  the  slenderness  ratio  reaches 
16,  my  proposed  formula 

K  =  40,000  -  1,000  Ud 
would  grive  a  designing  stress  of  24,000  lb.  per  square  inch, 
which  is  the  value  allowed  in  present  specifications. 

No  one  can  state  at  what  ratio  of  length  to  diameter  a 
pin  becomes  a  "long  beam."  The  designation  is,  after  all, 
immaterial.  It  is  the  test  results  that  count.  No  matter 
what  the  theoretical  explanation  may  be,  the  fact  remains 
that  the  tests  cited  showed  ultimate  bending  resistances 
greater  than  that  which  the  common  theory  would  indicate, 
the  excess  rapidly  diminishing  as  the  pins  became  longer. 
With  a  factor  of  safety  of  5,  the  results  of  the  tests  gave 
the  working  formula  quoted  above. 

I  regret,  with  Mr.  Carpenter,  that  editorial  limitations 
of  space  necessitated  the  omission  from  my  article  of  in- 
formation regarding  the  details  of  the  tests.  Exact  refer- 
ences by  page  and  volume  to  original  sources  were  given, 
however,  so  that  the  interested  reader  could  secure  the  de- 
sired information  at  fir.st  hand. 

Mr.  Carpenter  is  right  in  questioning  the  justification 
for  suggesting  that  the  elastic  limit  points  follow  inclined 
lines.  I  disclaim  responsibility  for  the  lines  in  question; 
they  were  inserted  through  a  misunderstanding  and  errone- 
ously designated  by  the  Eugineering  N&wK-Reeord  drafts- 
man. 

None  of  the  tests  cited   produced   actual   rupture.     The 


ultimate  strength  was  taken  as  the  load  producing  u  deflec- 
tion too  large  for  structural  security. 

The  case  for  higher  pin  stresses  does  not  rest  on  labora- 
tory tests  alone.  Many  bridge  engineers  know  of  pins  in 
actual  structures  having  calculated  fiber  stresses  over  80,000 
lb.  per  square  inch.  The  other  day  W.  H.  Burr  told  me  that 
he  personally  figured  stresses  as  high  as  200,000  lb.  per 
square  inch  in  the  pins  of  the  former  railroad  bridge  over 
the  Hud'.on  River  at  Albany. 

There  is  little  to  be  gained  by  any  further  elaboration 
of  the  subject  matter  of  my  article  as  suggested  by  Mr. 
Carpenter.  Full  details  of  the  tests  can  be  found  in  the 
original  sources  cited.  The  results  seem  conclusive  so  far 
as  the  data  extended.  What  is  needed  now  is  a  more  com- 
prehensive series  of  tests,  scientifically  arranged  and  care- 
fully analyzed,  under  the  auspices  of  one  of  the  national 
engineering  societies,  in  order  to  throw  more  light  on  some 
of  the  important  questions  involved.       D.  B.  SxEaNMAN, 

New  York,  April  15.  Consulting  Engineer. 


Perforated  Pipe  Filter  Underdrains 

Sir — The  article  in  your  issue  of  Jan.  27,  p.  162,  by  Harry 
N.  Jenks,  entitled  "An  Investigation  of  Perforated  Pipe 
Filter  Underdrains,"  is  an  interesting  and  instructive  one. 
Where  the  observations  and  conclusions  relate  to  the  per- 
forated pipes  themselves  Mr.  Jenks  appears  to  be  on  per- 
fectly safe  ground.  On  the  other  hand,  the  placing  of  the 
gravel  about  the  perforated  pipes  and  the  experiments 
showing  a  uniform  disturbance  of  a  thin  layer  of  sand  do 
not  insure  a  perfectly  satisfactory  filter  underdrain  sys- 
tem. It  appears  to  be  a  relatively  simple  matter  to  pro- 
duce a  filter  underdrain  system  as  Mr.  Jenks  has  done,  which 
will  yield  a  fairly  uniform  backwash  if  the  sand  above  it  is 
always  in  a  condition  to  take  it  so  (which  would  be  the 
case  with  a  3-in.  layer  of  clean  sand),  but  unfortunately 
this  is  not  a  typical  practical  case.  Actually  one  part  of 
a  bed  of  dirty  sand  in  a  filter  is  more  easily  lifted  than 
another.  When  such  lifting  does  take  place  over  or  near 
a  particular  orifice  all  the  orifies  around  about  will  also  con- 
tribute water  by  cross  communication  in  the  open  gravel 
and  a  progressive  disturbance  of  the  gravel  at  its  contact 
with  the  sand  will  take  place  with  failure  at  some  period 
later.  This  phase  seems  to  be  aggravated  in  Mr.  Jenks' 
design  by  the  open  spaces  under  the  pipes  and  the  con- 
siderable depth  of  coarse  gravel.  Curiously  enough,  Mr. 
Jenks  considers  this  to  be  of  importance  in  the  opposite 
way.  I  believe  that  in  this  type  of  underdrain  system  the 
coarse  bottom  gravel  should  be  quite  shallow,  of  depth  just 
sufficient  to  cover  the  pipes,  and  be  composed  of  rounded 
stones  from  i  to  1-in.  maximum  dimensions  or  less.  In 
this  way  cross  communication  is  reduced  to  a  minimum. 

At  the  edges  and  comers  of  a  filter  underdrain  system  of 
this  type  experience  shows  that  the  loose  gravel  slowly  but 
surely  creeps  up  the  sides  of  the  filter  and  this  tendency  is 
greater  at  the  corners.  William  Core, 

Toronto,  Ont.  Consulting  Engineer. 

Sir — The  sizes  and  depth  of  gravel  to  be  used  in  con- 
junction with  the  pei-forated-pipe  underdrain  system  of 
water  filters,  discussed  by  Mr.  Gore  above,  is  a  subject  of 
much  interest.  It  is  also  one  which  does  not  lend  itself 
readily  to  experimental  study  on  a  small  scale,  as  the 
factors   involved   are  largely  indeterminate. 

The  criticism  regarding  the  grading  of  the  gravel  and 
particularly  the  maximum  sizes  of  stones  to  be  u.-sed  in  the 
bed  appears  to  be  well  taken.  In  such  matters  there  is 
always  room  for  considerable  difference  of  opinion  as  well 
as  materially  different  methorls  of  securing  the  desired  re- 
sults. The  use  of  3-in.  cobbles  along  the  pipes  themselves, 
and  of  graded  gravel  from  2i  to  li  in.  in  size  in  the  inter- 
vening space  up  to  a  plane  about  3  in.  above  the  laterals, 
is  recommended  more  especially  to  serve  as  a  foundation 
for  the  upper  layers,  and  in  order  t-o  prevent  the  lodge- 
ment of  gravel  underneath  the  pipes  with  the  possible 
choking  of  the  orifices.  The  writer  is  convinced  that  the 
deep  gravel  bed  is  highly  desirable,  not  only  because  of 
the  progressively  hotter  diffusion  that  takes  place  as  the 
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depth  increases,  but  also  on  account  of  the  added  stability 
secured,  considering  the  bed  as  a  foundation  for  the  sand 
above.  The  tendency  of  current  practice  is  evidently  also 
coward  the  use  of  deeper  gravel  beds  than  formerly  obtained. 

As  to  the  grading  of  the  gravel,  considerable  latitude  may 
indeed  be  allowed.  The  virriter  can  see  no  objection  to  us- 
ing a  smaller  gravel  than  the  one  proposed.  In  fact,  ex- 
periments made  subsequent  to  the  underdrain  studies  on  a 
full-size  cross-section  of  filter  bed  showed  that  it  might  be 
advisable  to  increase  the  thickness  of  the  top  layer  of  finest 
gravel  to  5  or  6  in.,  omitting  2  or  3  in.  of  the  coarser 
material.  It  is  believed  that  the  true  function  of  the  finer 
gravel  at  the  top  of  the  bed  is  to  prevent  the  sand  from 
working  its  way  down  to  the  underdrain  system;  it  should 
be  of  sufficient  depth  to  act  as  a  stable  sustaining  medium, 
but  should  not  be  so  fine  as  to  be  lifted  along  with  the 
sand.  To  determine  this  matter  more  definitely,  it  is  pro- 
posed to  test  a  full-size  unit  of  the  Sacramento  plant  be- 
fore placing  in  operation. 

Referring  to  the  cross-communication  mentioned  by  Mr. 
Gore,  it  appears  doubtful  whether  material  that  would  come 
under  the  definition  of  "gravel"  would  actually  prevent  the 
water  from  passing  from  any  point  to  any  other  within 
the  bed,  because  of  the  very  low  loss  of  head  through 
gravel. 

Discussion  of  this  subject;  and  particularly  experimental 
data,  should  prove  of  much  value  in  the  perfecting  of  a 
type  of  filter  underdrain  which  possesses  so  may  inherent 
advantages.  Harry  N.  Jenks, 

Sacramento,  Cal.,  March  21.  Filtration  Division. 


[The  following  letter  sent  by  the  Atlas  Portland  Cement 
Co.,  in  response  to  an  inquiry  similar  to  that  of  Mr.  Green, 
gives  one  cement  company's  position  on  selling  through 
dealers.  It  is,  we  believe,  representative  of  that  of  other 
cement  manufacturers  as  well. — Editor.'\ 


Sir — With  regard  to  the  article  by  H.  A.  Jenks  in  En- 
gineering News-Record,  Jan.  27,  p.  162,  on  "An  Investigation 
of  Perforated-Pipe  Underdrains,"  I  think  all  engineers  have 
long  realized  the  advantages  of  thick  beds  of  gravel,  18  in. 
and  even  greater  in  thickness.  The  greatest  value  of  the 
experiments  at  Sacramento  is  that  they  reduce  to  figures 
the  relation  between  gravel  thickness,  gravel  size,  size  of 
laterals,  length  of  laterals  and  perforations.  Once  this  has 
been  done,  one  wonders  at  the  great  length  of  time  we  have 
been  willing  to  worry  along  without  these  data,  simply 
basing  design  on  previous  practice. 

One  reason  why  basic  factors  of  design  are  not  more 
frequently  determined  than  they  are,  is  because  engineers 
have  such  difficulty  in  persuading  their  clients  to  spend 
reasonable  amounts  on  preliminary  investigations.  In  this 
case  the  engineers  have  been  very  fortunate  in  inducing  the 
city  of  Sacramento  to  approach  its  water  supply  problems 
on  a  rational  engineering  basis.  Paul  Hansen, 

Chicago,  Feb.  21.  Consulting  Engineer. 

Selling  Cement  Through  Dealers 

Sir — I  read  with  interest  an  editorial  comment  on  page 
410  of  your  issue  of  March  10,  entitled  "Indictment  of 
Cement  Companies." 

I  believe  it  is  a  fact  that  no  contractor  can  purchase 
cement  except  through  the  local  dealer,  it  making  no  par- 
ticular difference  whether  the  contractor's  job  is  large  or 
small.  If  the  contractor  should  purchase  through  a  cement 
company  that  did  not  have  an  agent  in  the  particular  local- 
ity, the  cement  company  would  charge  the  contractor  a 
market  price  and  then  look  for  a  dealer  in  the  locality  to 
handle  their  brand,  using  as  an  argument  that  they  have 
sold  direct  and  the  dealer  might  just  as  well  have  the 
benefit  of  the  dealer's  discount.  The  dealers  we  believe 
receive  all  the  way  from  .5  to  20  cents  a  barrel  and  in 
some  cases  more.  This,  on  large  contracts,  adds  materially 
to  the  expense  of  the  contract. 

We  do  not  think  that  this  is  a  proper  way  of  doing 
business  between  large  contractors  and  the  cement  mills. 
Everyone  knows  that  at  the  present  time  the  price  of 
cement  is  exactly  the  same  from  any  mill  and  it  looks  as 
if  there  must  be  an  arrangement  between  the  various  mills 
in  order  to  assure  themselves  uniformity  in  price. 

Do  you  know  of  any  reason  why  contractors  should  pay 
local   dealers   commission   as   above   outlined? 

Springfield,  Mass.,  '  S.  M.  Green, 

March  31.  President,   Samuel   M.   Green   Co. 


"You  ask  if  we  sell  to  contractors  by  carload  or  if  we 
are  tied  up  by  agreement  to  sell  only  to  dealers.  We  cer- 
tainly are  not  tied  up  by  an  agreement  of  any  kind,  but 
it  is  our  policy  to  sell  through  the  dealer,  and  we  are  quite 
sure  that  when  you  understand  the  analysis  of  our  business 
you  will  feel  it  has  been  a  sound  policy. 

"We  distribute  on  an  average  ten  million  barrels  of 
cement  a  year.  Of  this  amount  60  per  cent  is  sold  to  deal- 
ers throughout  the  country,  goes  into  their  warehouses, 
and  is  shipped  in  small  lots  by  them  to  customers  unknown 
to  us.  We  estimate  that  about  5  per  cent  of  the  balance 
of  our  output  goes  into  government  work.  The  remaining 
35  per  cent  is  shipped  on  contracts  placed  with  dealers. 

"Now  the  question  you  would  naturally  ask  is:  'Why  do 
you  ship  on  these  contracts  through  the  dealer  instead  of 
direct  to  the  contractor?'  We  believe  that  fully  half  of 
this  35  per  cent  is  controlled  by  the  local  dealer;  he  is 
better  able  to  judge  of  the  credit;  he  sells  the  contractors 
sand,  gravel  and  other  building  materials;  and  he  per- 
forms a  service  that  entitles  him  to  that  business,  and 
oftentimes  has  influence  that  would  prevent  our  getting 
it  even  if  we  attempted  to.  On  the  other  half  of  the  35 
per  cent  we  believe  that  we  could  go  and  get  the  business 
direct  from  the  contractor  but  we  do  not  do  it  for  the 
reason  that  it  is  good  business  to  give  the  dealer  the  17i 
per  cent  because  of  the  75  per  cent  which  he  gives  us. 

"We  do  not  believe  we  could  buy  a  suit  of  clothes,  or 
a  hundred  suits  of  clothes,  to  wear,  direct  from  Hart, 
Schafl:ner  &  Marx.  They  would  refer  us  to  one  ox  the 
dealers   who   handled   their   brand. 

"We  believe  that  it  cannot  be  the  policy  of  sound  deal- 
ers— and  most  of  the  Atlas  dealers  are  sound — to  make 
their  margin  of  profit  too  large.  You  must  remember, 
however,  that  oftentimes  their  cost  of  doing  business  is 
high  and  that  they  hold  an  organization  that  is  expen- 
sive, especially  when  business  is  light.  We  dare  say  that 
there  are  abuses,  and  that  last  year  when  cement  was 
scarce  in  some  locations  advantage  was  taken  of  this  and 
too  high  a  price  asked;  but  it  will  not  do  in  the  long  run 
for  any  dealer  to  assume  that  attitude,  because,  if  our 
judgment  is  correct,  it  will  be  far  better  for  him  to'stimu- 
late  buying  and  get  the  volume  than  to  expect  to  make 
too  much  on  one  transaction.  The  wise  dealer  who  adopts 
that  policy  will  get  most  of  the  business  and  build  up  a 
trade  that  will  make  the  other  fellow  pretty  uncomfortable. 

"We  think  that  you  will  find  upon  examination  that  the 
prices  we  have  secured  as  a  manufacturer  have  been  fair, 
and  that  the  price  of  cement  has  not  gone  up  so  much  as 
the  avei-age  of  other  building  materials.  The  Atlas  com- 
pany could  have  sold  hundreds  of  thousands  of  barrels  of 
its  cement  last  year  at  a  dollar  a  barrel,  at  least,  more 
than  it  asked.  We  did  not  refuse  this  business  from  any 
highbrow  point  of  view  but  because  we  thought  it  was  bet- 
ter to  take  care  of  our  regular  clientele  and  maintain  our 
reputation  for  dependability,  than  to  make  an  extreme 
profit  over  a  short  period  of  time." 


Filtration  of  Great  Lakes'  Water 

Sir — In  an  editorial  note  appearing  in  your  issue  of 
March  24,  p.  492,  on  "Filtration  of  Great  Lakes,  Water," 
you  state  that  in  the  adoption  of  filti'ation  "Cleveland  led 
the  way."  Although  in  your  opening  sentence  you  qualify 
your  statement  by  the  word  "large"  and  althougli  later  on 
you  say  that  many  of  the  smaller  cities  on  the  Great 
Lakes  adopted  filtration  before  the  larger  ones,  yet  it  seems 
likely  that  many  of  your  readers  may  not  catch  these 
qualifying  words  and  that  therefore  injustice  may  be  done 
to  the  city  of  Erie,  Pa.,  which  has  had  a  24,000.000-gal 
filtration  plant  in  successful  operation  for  the  past  eight 
years.  In  fact,  the  Erie  plant  was  in  use  before  Cleveland 
began  to  mature  its  plan  for  filtration.         J.  N.  Chester. 

Pittsburgh,  Pa.,  March  26. 
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Hints  for  the  Contractor 


Circular  Forms  and  Tamped  Concrete 
Hold  Swelling  Tunnel  Ground 

IN  CONSTRUCTING  the  San  Pablo  tunnel,  a  14,000- 
ft.  bore  driven  to  carry  water  from  the  San  Pablo 
reservoir  to  the  west  side  of  the  Berkeley  hills  near 
Oakland,  Cal.,  the  line  occasionalb'  traversed  a  ser- 
pentine formation  that  would  swell  after  being  exposed 
to  the  air.  Where  this  condition  was  met  12  x  12-in. 
segments  and  posts  were  substituted  for  the  6  x  8-in. 


Hotf  Sec+'O"  n  Eoi-th  or  in  such 
^tot«r■|ol  0S.-V1M  not  penrirt  of  +*>e 
re'Ti'J^ol-'Of  "tt^  tTmbe'"'ng  in 
odvcmce  of  bning 


Hot*  Sec+'Cn  in  cov<ng  Poc>»  or 
in  such  Mat^riol  OS  wiU  permrt 
the  remove'  of  -tt^e  -timbp'-ing  .n 
odvonce    cf  L'n'no 


SECTION  SHOWS  TUNNEL  LINING  ORDINARILY  USED  AND 
THAT  EMPLOYED  IN  SWELLING  AREAS 

timbers  otherwise  used,  the  spacing  between  sets  was 
reduced  to  18  or  24  in.,  and  lagging  was  omitted.  As 
the  ground  swelled  and  came  in  between  the  timbers 
muckers  picked  it  out  from  between  and  behind  the 
sets,  thus  relieving  the  pressure.  After  a  period  of 
about  ten  days  to  two  weeks  the  swelling  action  ceased. 
The  cessation  was  ascribed  to  the  penetration  of  the 
air  into  the  material  as  far  as  it  would  go  and  the 
stabilizing  of  the  strata  under  the  new  conditions. 

A  more  difficult  situation  was  encountered,  however, 
at  a  point  about  2,700  ft.  from  the  we.st  portal.  Here 
there  were  two  stretches.  110  and  2.32  ft.  long  respec- 
tively, where  the  swelling  showed  no  tendency  to 
decrease  after  the  lapse  of  the  usual  time  despite  the 
large  amount  of  material  that  was  continually  taken 
out.  Moreover,  in  these  sections  the  methods  previou.sly 
successful  could  not  relieve  the  pressure  fast  enough. 
The  material  crowded  in  from  all  sides  as  much  as  2 
ft.  in  24  hours  and  several  times  wrecked  the  track, 
as  well  as  air  and  water  lines.  The  timbers  could  not 
be  replaced  fast  enough  to  hold  the  tunnel,  and  the 
engineer's  report  on  this  part  of  the  work  states  that 
"the  crushing  and  rumbling  of  these  timbers  was 
deafening."  Operations  at  the  heading  were  then 
'losed  down  and  concreting  was  commenced. 


The  method  used  by  the  concreting  crew  at  the  swell- 
ing .sections  was  to  timber  ahead  for  a  length  of  30 
to  60  ft.,  setting  the  timbers  back  far  enough  to  allow 
12  in.  for  the  concrete  lining  and  2  to  3  ft.  for  the 
swell  of  the  material.  Concrete  forms,  consisting  of 
5-ft.  corrugated-iron  pipe,  delivered  to  the  job  in  semi- 
circular sections  5  ft.  long,  were  then  set  to  grade  and 
a  mixture  of  1:3:5  concrete,  mixed  "rather  stiff." 
was  rammed  and  tamped  in  place.  Twenty  to  thirty 
lineal  feet  of  lining  was  placed  in  this  way  by  each 
.shift.  The  timbers  were  left  in  place,  of  course,  as 
there  was  no  means  of  removing  them  after  concreting. 
Both  stretches  of  the  continuously  swelling  earth  were 
successfully  lined  in  this  way,  and  no  damage  to  the 
concrete  due  to  pressure  was  reported  during  the  period 
of  setting.  The  tunnel  was  made  in  horse-shoe  section, 
5  ft.  6  in.  wide  and  6  ft.  6  in.  high  for  convenience  in 
driving,  but  the  5-ft.  pipe  used  in  the  swelling  sections 
is  e.xpected  to  afford  ample  capacity  for  the  maximum 
flow  of  water. 

The  work  was  done  for  the  East  Bay  Water  Co.  by 
the  Bates  &  Borland  Contracting  Co.  George  W. 
Hawley  was  resident  engineer  for  the  water  company. 


Cable  Haulage  for  Dump  Cars 

In  distributing  about  7,000  cu.yd.  of  e.xcavated  mate- 
rial with  a  haul  of  only  a  few  hundred  feet  a  cable 
system  with  dump  cars  was  installed  to  eliminate  the 
use  of  teams.  Two  24-in.  tracks  were  laid  from  the 
excavation  to  converge  at  a  hoisting  engine,  the  tracks 
serving  a  triangular  area  about  250  ft.  wide  and  300 
ft.  long.  On  each  track  were  two  li-yd.  dump  cars 
coupled  together.  A  1-in.  cable  led  from  the  head  of 
one  car  to  a  drum  on  the  engine.  From  the  rear  end 
of  the  other  car  a  similar  cable  was  led  to  a  block 
hitched  to  a  deadman  at  the  excavation  end  of  the  track 
and   then   back   to  another   drum  on   the  engine.     The 


engine  remained  in  position  for  the  entire  work,  but 
the  tracks  were  shifted  to  suit  the  loading  and  dump- 
ing operations.  This  plan  was  worked  out  by  J.  M. 
Egan,  .Jr.,  of  the  Egan  Construction  Co.,  Aurora,  111. 
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New  York  Has  New  Water 
fr*  Power  Act 

Governor  Miller,  of  New  York,  last 
week  signed  the  water-^ower  bill 
passed  by  the  recent  legislature.  This 
act  creates  a  water-power  commis- 
sion, consisting  of  the  conservation 
commissioner,  state  engineer,  attorney- 
general,  president  of  the  Senate  and 
speaker  of  the  Assembly.  This  com- 
mission shall  collect  information  re- 
garding water  power  in  the  state  and 
issue  50-year  licenses  authorizing  the 
diversion  and  use  for  power,  "or  other 
purposes,"  any  of  the  waters  of  the 
state  in  which  the  state  has  a  pro- 
prietary right  or  interest.  In  general 
the  operations  of  the  law  are  similar 
to  those  of  the  Federal  act. 


Engineer  Becomes  President  of 
"^     National  Municipal  League 

Col.  Henry  M.  Waite,  New  York 
City,  has  been  made  president  of  the 
National  Municipal  League  to  fill  the 
vacancy  caused  by  the  resignation  of 
Charles  E.  Hughes  on  becoming  Secre- 
tary of  State.  Col.  Waite  was  city 
manager  of  Dayton,  Ohio,  until  he  re- 
signed, and  went  to  France,  where  he 
served  in  the  transportation  depart- 
ment of  the  American  Expeditionary 
Forces.  Before  becoming  city  man- 
ager at  Dayton  Col.  Waite  was  city 
engineer  of  Cincinnati. 


Engineer  Mission  to  England 

To  express  the  obligation  which  the 
world  owes  to  the  engineers  of  Great 
Britain  for  the  part  they  played  in  win- 
ning the  war,  the  organized  engineers 
of  America  will  send  a  mission  to  Lon- 
don this  summer.  This  mission,  con- 
sisting of  nationally  known  engineers 
and  representing  the  Founder  Societies, 
will  make  the  award  of  the  John  Fritz 
medal  to  Sir  Robert  Hadfield  for  his 
invention  of  manganese  steel  at  the 
opening  meeting  of  the  British  Institu- 
tion of  Civil  Engineers  on  June  29. 

The  deputation  to  England  will  con- 
sist of  a  representative  of  each  of  the 
four  Founder  Societies  represented  on 
the  John  Fritz  Medal  Board  of  Award 
as  follows:  Charles  T.  Main  of  Boston, 
American  Society  of  Civil  Engineers; 
Colonel  Arthur  S.  Dwight  of  New  York, 
American  Institute  of  Mining  and 
Metallurgical  Engineers;  Ambrose 
Swasey  of  Cleveland,  the  John  Fritz 
Medal  Board  of  Award  and  American 
Society  of  Mechanical  Engineers;  Dr. 
F.  B.  Jewett  of  New  York,  American 
Ins:itute  of  Electrical  Engineers.  Dr. 
Ira  N.  Hollis,  president  of  Worcester 
Polytechnic  Institute  will  bear  the 
message  from  the   American  engineers. 


New  Federal-Aid  Road  Bill  Calls  for  Highway 
Classification  and  State  Systems 

Measure  Drafted  by  Highway  Officials  Contains  Rigid  Maintenance 

Requirements — Government   Funds   for   Roads  of 

"Interstate  Character"  Only 

(Washington  Correspondence) 

Drastic  revision  of  the  conditions  under  which  .states  may  receive  federal 
aid  in  the  con.struction  of  highways  is  embodied  in  a  bill,  drafted  by  the 
executive  committee  of  the  American  Association  of  State  Highway  Offi- 
cials and  introduced  in  the  House  of  Representatives  this  week  by 
Cassius  Dowell  of  Iowa,  amending  the  present  Federal-Aid  Road  Act.  The 
bill  requires  each  state  receiving  federal  aid  to  designate  a  connected 
system  of  roads,  "interstate  in  character,"  not  to  exceed  7  per  cent  of  its 
total  road  mileage,  and  to  classify  the  roads  of  this  system  in  two  groups, 
primary  or  interstate  and  secondary  or  intercounty.  Federal  money  is 
required  to  be  matched  with  state  funds.  The  expenditure  of  federal  funds 
is  specifically  limited  to  the  roads  forming  this  .system  and  the  Secretary.' 
of  Agriculture  is  empowered  to  require  modifications  or  revisions  of  the 
systems  selected  by  the  states. 

There  is  a  clause  in  the  bill  requiring  drawing  upon  the  state's   allotment  of 

at  lea.st  60  per  cent  of  the  federal-aid  federal  funds  for  that  purpose.     Prior 

allotments  to  be  expended   on  the  pri-  to    its    introduction    in    the    House    the 

mary   or   interstate   roads   of  the   state  draft  of  the  bill  was  submitted  to  the 

systems.      Rigid    maintenance    require-  President  and  to  the  Secretary  of  Agri- 

ments  are  embodied  in  the  amendments  culture.      A    number    of    changes    sug- 

to  the   existing   law.      No    project   will  gested  by  the  Secretary  of  Agriculture 
receive    government    approval    until    a 
state  has  provided  funds  adequate  for 
maintenance  under  direct  state  control. 


Where  maintenance  is  neglected,  the 
Secretary  of  Agriculture  is  authorized 
to  withhold  federal-aid  money  and  to 
put  a   highway  in   proper  condition  by 

Store-Door  Service  From  N?w 
York  State  Barge  Canal 

A  plan  for  store-door  delivery  serv- 
ice at  Buffalo  and  New  York  has  been 
adopted  by  the  Inland  Marine  Corpora- 
tion and  the  Transmarine  Corporation 
operating    on    the    New    York     State 


were  embodied  in  the  bilL 

Comment  on  Bill 

.According  to  W.  C.  Markham,  legis- 
lative representative  of  the  American 
Association  of  State  Highway  Officials, 
that  organization  is  unanimously  be- 
hind President  Harding's  demand  for  _ 
continued  federal  co-operation  with  the 
states  in  building  highways,  based  on 
a  system  of  roads  interstate  in  charac- 
ter and  maintained  by  daily  care  with 
state  funds.  Accepting  as  a  fixed 
policy  President  Harding's  statement 
in  his  message  that:  . 

"With   thf   principle  of  fed.>ral   participa- 
tion  acceptably   established,    probably  never 


Barge  Canal.      Superintendent  of   Pub-    to  be  abandoned-,   it  js  important^^t 
lie  Works,  Charles  L.   Cadle,  has  been    '  '""'    ""  "     """  ' 

informed  by  the  Canal  Carriers'  Asso- 
ciation that  merchandise  handled  from 
New  York  City  to  Buffalo  by  canal 
will  be  delivered  direct  to  the  ware- 
house of  the  consignee  at  a  net  cost 
20  per  cent  lower  than  the  railroad 
rate.  At  New  York  City,  where  it  is 
impracticable  for  the  canal  lines  to 
operate  delivery  trucks,  an  allowance 
of  7c.  per  hundred  weight  will  be  made 
shippers  to  cover  the  cost  of  delivery 
to  and  from  canal  tei'minals.  Ship- 
pers at  New  York  and  Buffalo  have 
complained  that  the  cost  of  trucking 
to  and  from  the  canal  terminals  ex- 
ceeded the  saving  in  the  rate.  It  is 
expected  that  the  new  arrangement 
will  influence  a  large  volume  of  ton- 
nage. 


federal  influence  in  developinK  comprehen- 
sive plans  looking  to  the  promotion  of  com- 
merce and  -apply  our  expenditures  in  the 
surest  way  to  guarantee  a  public  return 
for   money  expended"  : 

the  state  highway  officials  propose,  ac- 
cording to  the  language  of  the  pending 
bill,  that 

"in  approving  projects  to  received  federal 
aid  the  Secretary  of  .\^iculture  shall  give 
preference  to  such  projects  as  will  expe- 
dite the  completion  of  an  advquate  and 
connected  svstem  of  roads,  interst-ate  m 
character,  'Before  any  projects  are  ap- 
proved, each  Stat,  through  its  state  high- 
way department,  shall  select  or  designate 
not  to  exceed  7  per  cent  of  the  totar  road 
niileagi-  of  said  state  as  shown  by  the 
records  of  the,  state  highway  department 
at  the  time  of  the  passage  of  this  act. 
I'pon  this  system  all  fedvral-aid  appor-- 
tionments    shall    be    expended. 

"Roads  which  mav  receive  federal  «id 
shall  be  divided  into  two  classes,  one  of 
which  shall  be  known  as  primary  or  inter- 
state roads  and  shall  not  exceed  three- 
sevenths    of    the    total    mileage    w-hich    may 
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rereive  fed'eral  aid,  and  the  other  of  which 
shall  be  known  as  secondary  or  inter- 
county  roads  and  shall  consist  of  the  re- 
mainder of  the  mileage  which  may  reci>ive 
fed»^ral    aid 

The  Secretary  of  Agriculture  shall  have 
authority  to  approv?  in  whole  or  in  part 
the  systems  as  designated  or  to  require 
modifications  or  revisions  thereof  ;  provided, 
that  the  states  shall  submit  to  the  Secre- 
tary of  Agriculture,  for  his  approval  any 
proposed  revisions  of  the  design;ited  systems 
of  roads  above  provided  for.  Not  less 
than  60  per  cent  of  all  federal  aid  allotted 
to  any  state  shall  be  expended  upon  the 
primary  or  interstate  roads  until  provision 
has  been  made  for  the  improvement  of  the 
entire  systems  of  such  roads.  Whenever 
provision  has  been  made  by  or  In  behalf 
of  any  state  for  the  completion  and  main- 
tenance of  a  system  of  interstate  and  inter-' 
county  roads  equal  to  7  per  cent  of  the 
total  milage  of  such  state,  as  required  by 
this  act,  said  state,  throueh  its  state 
highway  department,  by  and  with  the  ap- 
pro\-;U  of  the  .Secretarj-  of  Agriculture,  is 
hereby  authorized  to  add  to  the  mileage 
of  the  interstate  and  inter-county  road  sys- 
tem as  funds  become  available  for  the  con- 
struction .ind  maintenance  of  such  addi- 
tional   mileage." 

With  the  foregoing:  section  added  to 
the  present  law  the  state  highway  offi- 
cials believe  that  the  position  taken  by 
the  President  will  be  met  where  he 
says:  "Congress  ought  to  prescribe  con- 
ditions to  federal  appropriations  which 
will  necessitate  a  consistent  program 
of  uniformity  which  will  justify  the 
federal  outlay." 

To  meet  criticisms  of  ill-advised 
highway  financing  it  is  proposed  that 
any  .state  desiring  to  avail  itself  of  the 
benefits  of  federal  aid  shall,  not  later 
than  two  years  after  the  adjournment 
of  the  first  regular  session  of  the  state 
legislature  from  and  after  the  passage 
and  approval  of  the  act,  provide  state 
funds  each  year  at  least  equal  to  the 
amount  apportioned  for  such  year  by 
the  Federal  Government  to  said  state 
for  the  construction  of  highways.  It  is 
believed  that  this  requirement  will  meet 
the  .statement  of  President  Harding 
when  he  said  that  "Congress  cannot 
justify  a  mere  gift  from  the  federal 
purse  to  the  several  states  to  be  pro- 
ratefl  among  counties  for  road  better- 
ment." 

Penalty  for  Lack  of  Maintenance 
To  prevent  neglect  of  highway  main- 
tenance   the    bill    proposes,    first,    that 
the  Secretary  of  Agriculture 

Shall  not  iipprov.  .my  project:"  in  any 
stale  until  Haid-  stat.-  shal  provide  a  st.ile 
fund  afl'-qiiali-  fi>r  th<-  maintenance  of  fed- 
eral-aid roadH,  and  by  law  shall  place  said 
maint*-nanc«'  work  under  the  rllrect  ermtrol 
of  the  state  hiKhway  department"  ;  and. 
^•'■■rul.  "To  maint.'iin  the  rural  p*»st  roads 
'"    ^'ructed  undi-r  the  pro\-isjons  of  this  act 

i  ii  lie  Ilie  duly  of  the  state.  If  at  any 
'in  .  the  Secretary  of  Agricultun-  shall  llnd 
that  any  ro;icl  in  any  slate  c<instruct*'d 
und<r  the  provlslrms  of  this  .net  is  not  lieinc 
propirly  malnlalii.-<t  he  shall  KiV4-  notice 
of  .luih  fai  I  to  till  highway  department  of 
such  state  and  if  within  «'<  days  from  the 
rerttfit  fif  said  nfilice  said  road  has  not 
Iweii  put  in  a  proper  condition  of  mainte- 
nanc-  by  th-  slat.'  highwav  department 
Ihi-n  the  H.er.lary  of  Agrlciiltun'  shall 
thtT'after  r«-fiiK.-  to  apprriv*-  anv  proj<'Ct 
for  road  conslrM.  il.m  In  saiil  slal.-.  until 
such  roail  has  been  iMit  In  a  londilion  of 
prop.T  malnt^nane--.  and  If.  within  9(1  days 
from  the  ree.ipi  of  salrl  notle< ,  thi'  saiil 
rond  has  not  been  put  In  a  proper  condi- 
tion of  maintenance  then  the  Secretary  of 
Agrieulliire  in  ;<<ldltion  to  such  ri-fusal  to 
approve  any  further  project  for  road  con- 
«tru' tlon  In  said  slntc.  shall  proieed  Im- 
Jiedlalely  to  hiive  such  Toad  put  In  a  con- 
nlllon  of  proper  rnalnlemince  and  charge 
the  eosis  thereof  ngnlnst  the  federal  funds 
allotted  to  such  state,  fpon  the  reimburse 
[nnit  by  Uie  male  of  Ui<.  amount  expanded 
ny  the   Feirernl  Oovernment   for   siieh   main 


tenance  work,  said  lunount  vshall  be  paid 
ino  the  United  States  Treasury  to  the 
credit  of  miscellaneous  receipts  and  the 
Secretary  of  Agriculture  shall  then  .approve 
further  projects  for  said  state.  ' 

When  it  is  appreciated  that  a  refund 
by  the  state  goes  back  to  the  general 
treasury  of  the  Federal  Government 
and  is  lost  forever  to  that  state,  it  is 
believed  by  the  proponents  of  the  bill 
that  this  provision  will  give  adequate 
protection  to  the  funds  expended  and 
give  a  patrol  system  of  maintenance 
essential  to  present  traffic  demands 
throughout  the  country. 

Today  the  expenditure  under  the  di- 
rection of  the  Bureau  of  Public  Roads 
is  more  each  year  than  the  total  ex- 
penditure of  all  the  re.st  of  the  Depart- 
ment of  Agriculture.  Whether  because 
of  the  growing  importance  of  this  work, 
the  Bureau  of  Public  Roads  should  be 
changed  to  a  department,  is  said  to  be 
of  no  vital  concern  to  the  state  highway 
officials  who  have  come  in  contact  with 
the  bureau  and  testify  to  its  ability  to 
function  creditably  when  measured 
with  any  other  body  created  by  Con- 
gress to  carry  on  some  stated  work. 

There  are  those  who  think  that  a 
Federal  Highway  Commission  should 
be  charged  with  this  work,  operating 
directly  under  the  supervision  of  the 
President;  others  think  that  there 
should  be  a  Department  of  Public 
Works  and  that  under  such  an  organi- 
zation roads  would  find  an  influential 
position;  still  others,  since  the  high- 
ways have  become  such  an  important 
factor  in  transportation,  believe  that 
all  methods  of  transportation,  water, 
rail,  road  and  air,  should  be  controlled 
by  the  Secretai^f  of  Commerce. 

The  state  highway  officials,  according 
to  their  spokesmen,  are  not  so  much 
concerned  about  who  shall  administer 
the  duties  as  they  are  that  the  govern- 
ment shall  recognize  the  fact  that  it  is 
as  much  a  federal  function  to  co-oper- 
ate with  the  states  in  road  building  as 
it  is  for  the  states  to  aid  their  minor 
subdivisions. 


Senate  Passes  Resolution  To 
Investigate  Railroads 

A  resolution  to  conduct  an  investi- 
gation of  the  railroad  situation,  and 
particularly  operating  expenses,  was 
passed  by  the  Senate  .April  111.  11121, 
after  being  inti'oduced  the  week  before 
by  Senator  Cummins,  ihairinan  of  the 
Senate  Interstate  Commerce  Commit- 
tee. Under  the  terms  of  the  resolution 
the  committee  is  authorized  to  investi- 
gate operating  revwnues  and  expenses 
of  the  railroads  since  1912,  the  rea.son 
for  the  high  maintenance  cost  since 
March  1,  l!t20,  the  falling  off  of  traffic, 
the  efficiency  or  inefficiency  of  the 
railripa<l  management  during  Federal 
control,  and  the  best  means  of  bringing 
about  a  condition  that  will  warrant  the 
Inter.stat*'  ('ommerce  Commission  in 
reducing  freight  and  passenger  rates. 
Under  the  resolution  the  committee 
would  be  authorized  to  employ  counsel 
and  experts  and  subpoena  witnesses 
for  hearings. 


Nichols  New  President  of  M.  I.  T. 

Dr.  Ernest  F.  Nichols,  past-president 
of  Dartmouth  College  and,  for  the  past 
year,  director  of  physical  science  at  the 
Nela  Park  Research  Laboratory  of  the 
National  Electric  Lamp  Association. 
Cleveland,  has  been  elected  president 
of  the  Massachusetts  Institute  of  Tech- 
nology. He  was  born  at  Leavenworth, 
Kan.,  in  1869  and  received  the  degree 
of  B.Sc.  from  Kansas'  Agricultural 
College  in  1888,  M.Sc.  from  Cornell 
University  in  1893  and  Sc.D.  from 
Cornell  in  1897.  From  1889  to  1892  he 
was  a  graduate  student  in  physics  at 
Cornell  and  from  1894-96  at  the  Uni- 
versity of  Berlin.  In  1903  he  received 
the  honorary  degree  of  Sc.D.  from 
Dartmouth  College  and  later  LL.D. 
degrees  from  Colgate,  Clark,  Wesleyan. 
Vermont,  Pittsburgh  and  Denison  Uni- 
versities and  Dartmouth  College.  His 
early  career  includes  professorial  work 
in  physics  at  Colgate  University,  Dart- 
mouth College  and  Columbia  Uni- 
versity. From  1909-1916  he  was  presi- 
dent of  Dartmouth  College  and  from 
1916-1920.  professor  of  physics  at 
Yale  University.  From  1907  to  1909 
he  served  as  research  associate  at  the 
Carnegie  Institution,  Washington,  D 
C,  and  from  1917  to  1919  was  con- 
nected with  the  Bureau  of  Ordnance. 
U.  S.  N.  In  190,5  he  received  the  Rum- 
ford  Medal  of  the  American  Academy 
of  Arts  and  Sciences.  Dr.  Nichols  was 
a  collaborator  of  the  AstrophyMcal 
Journal  and  has  contributed  many 
papers  to  scientific  journals  on  radia- 
tion and  other  subjects.  While  working 
for  the  Bureau  of  Naval  Ordnance  ho 
developed  valuable  optical  devices 
whose  character  has  never  been  di.s- 
clo.sed  by  the  government.  While  a 
student  at  the  University  of  Berlin  he 
discovered  the  metallic  reflection"  of 
quartz  and  its  anomalous  dispersion  in 
the  infra-red   spectrum. 


Construction  of  Two  Short  Lines 
Approved  by  I.  C.  C. 

On  April  19  the  Interstate  Commerce 
Commmission  decided  to  issue  certifi- 
cates of  public  convenience  for  the  con- 
struction of  spurs  from  the  Texas  Mid- 
land R.R.  C„.  and  the  Kentucky  &  Ten- 
nessee Ry.  The  foinier  is  to  extend 
from  C.iiiimeicc  to  Greenville.  Tex.,  a 
distance  of  M  miles  at  a  c.i.st  of  $488.- 
000,  and  the  latter  a  short  spur  line 
from  Whit<>  Oak,  Ky.,  to  connect  a  tract 
of  coal  land. 


Esch  Confirmed  to  Membership  on 
Commerce  Commission 

The  nomination  by  Picsident  Hard- 
ing of  .lohn  .J.  Ksch,  of  Wi.sconsin.  to 
mcmhership  on  the  Interstate  Com- 
merce Commission  was  confirmed  by  the 
Senate,  April  18.  Mr.  E.sch  was  chair- 
man of  the  House  <if  Representative- 
committee  on  interstate  commerce  am 
a  joint  author  of  the  Transportation 
Act.  otherwise  knnwn^  as  the  Rsch- 
Cummins  bill.  He  haR  made  an  ex 
•  ensive  study  f)f  the   rBJlmnd   nrnblem 
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Zoning  Powers  Given  to  Three 
Minnesota  Cities 

Under  an  act  recently  passed  by  the 
legislature  of  Minnesota  and  approved 
by  the  Governor,  effective  immediately, 
cities  of  the  state  having  50,000  or 
more  (Duluth,  Minneapolis  and  St. 
Paul),  and  also  any  city  of  the  first 
class  operating  under  a  home  rule 
charter  adopted  pursuant  to  Section  36, 
Article  4  of  the  state  constitution,  are 
authorized  to  make  zoning  regulations 
under  the  exercise  of  the  police  power. 
The  governing  bodies  of  such  cities,  the 
act  states: 

*  *  *  may  make  different  regulations  for 
different  districts  tViereof  and  may  acquire 
or  prepare  and  adopt  a  compreln-nsive  city 
plan  for  such  city  or  any  portion  thereof 
for  the  future  physical  development  and  im- 
provement of  the  city  in  accordance  with 
the  regulations  mad'e  as  aforesaid  and  may 
thereafter  alter  said  regulations  or  plan, 
such  alterations,  however,  to  be  made  only 
after  the  affirmative  vote  in  favor  thereof 
of  two-thirds  of  the  members  of  the  gov-- 
erning   body   of  such   city. 

In  cities  having  a  city  planning  com- 
mission "the  act  shall  be  construed  as 
an  addition  to  existing  powers  and  not 
as  an  amendment  to  or  repeal  thereof, 
and  the  governing  body  may  adopt  a 
plan  or  plans  prepared  by  such  city 
planning  commission." 

A  zoning  survey  is  now  under  way 
in  St.  Paul  and  it  is  believed  that  a 
zoning  ordinance  will  be  ready  to  be 
submitted  to  the  City  Council  this  fall. 
The  survey  is  being  made  by  the  St. 
Paul  City  Planning  Board  under  the 
direction  of  George  H.  Herrald,  city 
planning  engineer.  Bennett  &  Parsons, 
city  planners,  have  been  retained  as 
consultants  in  the  preparation  of  the 
St.   Paul   zoning  ordinance. 


Thirteenth  National  Conference 
on  City  Planning,  May  9-11 

The  thirteenth  National  Conference 
on  City  Planning  will  be  held  at  Pitts- 
burgh, Pa.,  May  9-11,  at  the  William 
Penn  Hotel.  Among  the  papers  and 
discussions  on  the  program  are :  "The 
City  Plan  and  Living  and  Working 
Conditions,"  by  John  Ihlder,  Manager 
Civic  Development  Department,  U.  S. 
Chamber  of  Commerce,  Washington, 
D.  C. 

"How  Zoning  Affects  Living  Con- 
ditions," by  Robert  H.  Whitten,  Her- 
bert S.  Swan,  Lawrence  Veiller  and 
George  B.  Ford;  Luncheon  topic,  "The 
Place  of  Zoning  in  the  City  Plan,"  by 
Edward  M.  Bassett;  "The  Zoning  Ordi- 
nance of  Pittsburgh,"  by  J.  M.  Clark 
and  U.  N.  Arthur,  "River  Transporta- 
tion" and  "River  Front  Improvement 
and  Flood  Protection";  "The  Enforce- 
ment of  a  Street  Plan,"  by  Arthur  S. 
Tuttle,  chief  engineer.  Board  of  Esti- 
mate and  Apportionment,  New  York 
City,  with  discussions  by  Frank  B.  Wil- 
liams, Andrew  Wright  Crawford,  B. 
Antrim  Haldeman  and  Harland  Bar- 
tholomew; "The  Major  Street  Plan  of 
Pittsburgh,"  by  James  D.  Hailman; 
"Some  New  Suggestions  for  Street 
Widening";  The  Use  of  Aerial  Photog- 
raphy. 


Western  Society  Protests  Sani- 
tary District  Appointment 

Protest  against  the  appointment  of 
E.  H.  Moore,  former  business  agent  of 
the  Hoisting  and  Portable  Engineers 
Union,  as  assistant  chief  engineer  of 
the  Sanitary  District  of  Chicago  (noted 
in  Engineermg  News-Record,  March  31, 
p.  572) ,  has  been  made  by  the  Western 
Society  of  Engineers  to  the  board' of 
trustees  of  the  district.  The  board  of 
direction  of  the  Western  Society,  ap- 
proving the  recommendation  of  its  pub- 
lic affairs  committee,  objects  to  the  ap- 
pointment on  the  ground  that  the  office 
"should  be  filled  by  a  professional  en- 
gineer, selected  on  the  basis  of  his 
qualifications  and  experience  and  that 
he  should  be  a  man  capable  of  acting  as 
technical  adviser  to  the  chief  engineer 
and  able  to  assume  his  duties  if  nec- 
essary." 

Survey  for  Deeper  Channel  Over 
San  Francisco  Bay  Entrance 

The  U.  S.  Coast  and  Geodetic  Survey 
has  completed  surveys  and  soundings 
of  the  bar  at  the  entrance  to  San 
Francisco  Bay  and  has  turned  the  data 
over  to  the  U.  S.  Army  engineers.  The 
latter  are  making  a  more  detailed  sur- 
vey and  examination  in  the  preparation 
of  a  cost  estimate  on  dredging  a  deeper 
channel  over  the  bar. 

The  channel  along  the  north  shore  is 
fully  40  ft.  deep  at  low  water,  but  is 
somewhat  tortuous.  Over  the  center 
of  the  bar  the  depth  is  now  33  ft.  at 
low  water,  and  it  is  planned  to  in- 
crease this  to  40  ft.  to  provide  ample 
depth  for  the  largest  vessels.  The 
shallow  part  of  the  bar  is  well  outside 
the  Golden  Gate  proper  which  is  only 
one  mile  wide  and  has  a  depth  of  about 
300  ft.        

Philadelphia-Camden  Bridge  To 
Have  Clearance  of  135  Ft. 

The  War  Department  has  accepted  a 
clearance  of  135  ft.  over  a  channel 
width  of  800  ft.  for  the  Philadelphia- 
Camden  bridge  now  being  designed  by 
the  Delaware  River  Bridge  Joint  Com- 
mission and  plans  are  now  going  ahead 
on  that  basis.  The  Board  of  engineers 
made  the  following  progress  report  on 
April   15: 

Work  on  preliminary  plans  and  report 
on  the  bridge  has  so  far  advanced'  that  we 
will  be  ready  to  place  them  in  your  hands 
early  in   June. 

Tfie  contractor  on  test  borings  is  now 
engaged  in  putting  down  the  last  test  hole 
in  the  river  on  the  Camden  side  south  of 
the  Federal  St.  ferry  terminal.  This  work 
.'should  be  completed  with  the  next  few 
d-ays. 

We  have  completed  our  analysis  of  the 
data  on  vehicular  traffic  over  the  ferries, 
secured  in  the  three-day  traffic  count  taken 
last  December  and  from  the  records  of  the 
ferry  companies.  Studies  are  now  under 
way  of  the  vehicular  traffic  at  pre.sent  car- 
ried by  those  streets  adjacent  to  the  pro- 
posed approaches  of  the  bridge. 

The  drawings  which  we  will  submit  ac- 
companying our  report  will  show  the  loca- 
tion studied,  general  design  of  the  recom-' 
mended  tyi)e  of  structure  and  the  results 
of  the  borings.  Traffic  and  other  special 
studies  are  well  advanced  toward  comple- 
tion. The  architectural  draivings  of  the 
principal  features  of  the  bridge  are  now 
being    rendered. 


Kern  River  Reaction  Turbine  in 
Service  Under  806-Ft.  Head 

The  first  of  two  22,500-hp.  units  in 
the  Kern  River  No.  3  plant  of  the 
Southern  California  Edison  Co.  was 
put  in  service  on  April  1  and  since 
that  date  has  been  delivering  17,000 
kw.  to  the  company's  transmission  sys- 
tem. Special  interest  attaches  to  this 
plant  because  the  head  of  806  ft.  is  said 
to  be  the  highest  thus  far  used  on  a 
reaction  turbine.  The  second  unit  is 
expected  to  be  in  operation  early  in 
May  and  soon  after  the  plant  is  hand- 
ling its  capacity  load.  Official  tests  are 
to  be  made  of  the  larger  units. 


New  Institution  of  Traffic  Science 
in  Cologne 

Little  attention  has  hitherto  been 
the  given  to  study  of  traffic  problems 
in  Germany.  A  few  universities  had  in- 
troduced lectures  on  railroad  traffic  and 
shipping,  without,  however,  treating  the 
traffic  problem  in  all  its  various 
branches.  Various  kinds  of  transporta- 
tion, such  as  motor  and  aerial  traffic, 
have  not  been  touched. 

German  forwarding  a.gents  have  now 
combined  in  the  formation  of  an  Institu- 
tion for  Traffic  Science,  at  the  sugges- 
tion of  Privy  Councillor  Prof.  Dr. 
Harms,  president  of  the  Institution  for 
International  Traffic,  at  Kiel.  The  seat 
of  the  Institution  will  be  Cologne, 
which,  on  account  of  its  commercial  uni- 
versity, provides  excellent  accommoda- 
tion. Another  consideration  in  favor  of 
Cologne  was  the  fact  that  many  promi- 
nent German  shipping  firms  have  set- 
tled down  there,  thus  providing  excep- 
tional facilities  for  the  students  to 
round  up  their  theoretical  education  by 
acquiring  practical  experience. 

The  idea  has  met  with  ready  approval 
by  the  municipality  of  Cologne,  which 
will  probably  grant  a  subsidy  of  50,000 
marks  a  year  toward  the  maintenance 
of  the  Institution,  and  by  the  Cologne 
Chamber  of  Commerce  and  Trade,  which 
has  set  aside  an  amount  of  25,000  marks 
per  annum  for  the  same  purpose. 
Several  other  public  bodies  throughout 
Germany  have  promised  similar  help. 


Rail  Unions  Charge  Neglect 
in  Engineering  Research 

Neglect  in  engineering  research  is 
one  of  the  nine  principal  causes  of 
waste  in  the  operation  of  the  railroads 
cited  by  witnesses  of  the  railroad  labor 
unions  before  the  Railway  Labor  Board 
at  Chicago,  April  20.  The  following 
paragraph  embodying  this  specific 
charge   was    read    into   the   record: 

"Administrative  neglect  to  maintain 
engineering  research,  and  neglect  or 
resistance  to  improvement  generally. 
Railroad  administrators  have  been  so 
backward  and-  so  addicted  to  rule-of- 
thumb  methods  that  they  have  neglected 
or  refused  to  establish  scientific  labor- 
atories and  bureaus  of  research  for  the 
improvement  of  the  railway  service,  as 
has  been  done  successfully  in  all  pro- 
gressive industries." 
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Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICAN  ASSOCIATION'  OF  EN- 
GINEERS. Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y..  May  9. 
10  and   11. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York  : 
Spring  meeting.  Chicago.  May 
23-28. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  ;  Convention. 
Cleveland.  June    6-1". 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION. 87  Milk  St.,  Boston. 
Annual  meeting.  San  Francisco. 
June  14-15-16. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS.  Philadelphia  :  An- 
nual meeting.  Ashury  Park.  N.  J.. 
June  20-24. 


The  Massachusetts  Highway  Asso- 
ciation at  its  rnnual  meeting:  at  Boston, 
Feb.  24,  elected  the  following  officers: 
President,  Henry  V.  Macksey,  superin- 
tendent of  public  works  of  Framing- 
ham;  vice-president,  Robert  P.  Marsh, 
department  of  streets,  Springfield;  sec- 
retary, John  A.  McCarthy,  Natick; 
treasurer,  Charles  A.  Brown,  Wellesley; 
directors,  John  A.  Gaffey  and  Henry  A. 
Spates. 

The  Montana  Society  of  Engineers,  at 
its  thirty-fourth  annual  convention, 
April  9,  elected  the  following  officers: 
President,  George  T.  McGee,  Helena; 
first  vice-president,  Chauncy  L.  Berrien, 
Butte;  second  vice-president,  Leon  D. 
Conkling,  Bozeman;  secretary  and  libra- 
rian, Earle  B.  Young,  Butte;  treasurer, 
Harry  H.  Cochrane,  Butte.  Papers  were 
read  by  James  Kyd  who  described  the 
construction  of  pipe  lines  between 
Divide  and  Butte,  and  by  E.  L.  Larison 
on  the  phosphate  industry  in  Anaconda. 

The  Seattle  (Wash.)  Section  Am. 
Soc.  C.  E.,  on  April  4,  was  addressed 
by  Stuart  Mannell  on  "The  Republic, 
and  Why." 

The  Buffalo  (N.  Y.)  Section.  Am.  Soc. 
C.  E.,  at  its  first  annual  meeting,  April 
5,  elected  the  following  officers:  Pres- 
ident, A.  L.  Johnson;  vice-president, 
G.  B.  Bassett;  secretary-treasurer, 
B.  L.  Gushing. 

The  San  Francisco  Section.  Am. 
Soc.  C.  E.,  made  an  inspection-excur- 
sion April  2-.3  of  pumping  plants  and 
land  reclamation  projects  generally, 
along  the  Sacramento  River  below  (Co- 
lusa which  iR  about  100  miles  from  San 
Franci.sco.  The  party,  totaling  130 
mrmbers  and  guests,  drove  to  Colusa  in 
automobiles  on  Saturday.  Sunday 
morning  the  automobiles  were  put 
aboard  a  river  .steamer  chartered  for 
the  trip  down  the  riv4'r.  .Stops  were 
made  at  points  of  interest  en  route. 
The  drainage  plant  at  District  1500  has 
six  50-in.  pumps  connected  to  six  800- 
hp.  motors.     Luncheon  was   served   on 


the  America,  a  dredge  operating  a  6- 
cu.yd.  bucket  on  a  235-ft.  boom.  The 
automobiles  were  unloaded  at  Knights 
Landing,  whence  the  return  trip  was 
made  overland. 


Personal  Notes 


William  E.  Swift,  who  re- 
cently returned  from  Greece,  where  he 
was  engaged  on  an  examination  for  a 
new  water  supply  for  Athens,  has 
opened  an  office  in  New  York  City  as 
consulting  engineer.  He  is  a  graduate 
of  the  Massachusetts  Institute  of  Tech- 
nology, class  of  1895.  His  professional 
experience  includes  service  with  the 
Metropolitan  Water  Board,  Boston, 
Mass.,  the  New  York  subways,  govern- 
ment irrigation  in  the  west,  the  Panama 
Canal,  and  the  Catskill  aqueduct  for 
New  York  City's  additional  water  sup- 
ply. On  the  latter  work  he  served  as 
division  engineer  in  charge  of  the  Hud- 
son River  division  and  had  charge  of 
the  big  inverted  siphon  tunnel  which 
crosses  under  the  bed  of  the  river  at 
a  depth  of  about  1,100  ft.  In  1911, 
after  leaving  the  Catskill  work,  Mr. 
Swift  became  associated  with  the  firm 
of  Ford,  Bacon  &  Davis,  engineers. 
New  York  City,  where  his  duties  in- 
cluded the  construction  of  extensive 
irrigation  works  in  Montana,  the  build- 
ing of  dams  and  reports  on  engineering 
projects  of  various  types.  It  was  for 
this  firm  that  he  made  his  investiga- 
tion of  the  water  supply  for  Athens. 
Mr.  Swift  brings  to  his  consulting 
work  an  extensive  experience  in  hy- 
draulic engineering,  water  supply, 
tunneling,  dams,  and  irrigation,  and 
will  specialize  in  these  lines. 

Carl  H.  Peterson,  formerly 
city  engineer  of  Cadillac,  Mich.,  has 
been  appointed  city  manager  of  Mt. 
Pleasant,  Mich. 

J.  L.  Mahaffv  has  been  ap- 
pointed town  engineer  of  Montreal 
West,  Que. 

Frank  S.  Peck,  former  state 
highway  engineer.  South  Dakota,  has 
been  appointed  highway  engineer  of 
Minnehaha  County,  S.  D. 

James  P.  Brownell,  civil 
engineer  with  offices  in  Carthage,  N. 
Y.,  has  been  appointed  city  engineer  of 
Carthage. 

Paul  A.  L  a  z  e  n  it  v,  recently  in 
private  engineering  practice  in  New 
York  City,  has  been  appointed  engineer 
to  the  newly-organized  Toronto  Trans- 
portation Commission,  Toronto,  Ont, 
He  was  graduated  from  the  Massachu- 
.setts  Institute  of  Technology  in  1904, 
He  then  spent  four  years  in  general 
engineering  and  construction  work  with 
the  Chicago,  Burlingt(m  &  Quincy,  and 
wa.i  al.so  with  the  Grand  Trunk  Pacific 
Ry,  in  charge  of  construction.  He  has 
.served  as  associate  engineer  with  the 
Chicago  Plan  Commission  and  was  also 


associate  engineer  in  the  preparation 
of  city  plans  for  Brooklyn,  Minneapolis 
and  Detroit,  and  for  the  Federal  Plan 
Commission  of  Ottawa  and  Hull.  He 
is  now  engaged  in  the  preparation  of 
a  general  plan  for  the  unification  of 
the  ci\nc  railways  of  Toronto  with  the 
Toronto  Railway  Co.'s  lines. 

A.  .1.  Teed  has  been  appointed 
city  engineer  of  Cadillac,   Mich. 

Elwin  S.  Hastings  and  Al- 
fred E.  White  have  been  appointed 
acting  division  engineers  of  the  New 
Hampshire  State  Highway  Department, 
with  headquarters  at  Keene. 

Frank  Burton,  an  engineer 
with  Donaldson  &  Miers,  has  been  ap- 
pointed commissioner  of  the  department 
of  Buildings  and  safety  engineer,  De- 
troit, Mich. 

B.  H.  T  0  NG,  formerly  assistant  city 
engineer,  Bismark,  N.  D.,  has  been  ap- 
pointed superintendent  of  highways  of 
Emmons   County,    N.   D. 

Warren  E.  Moore,  civil  engi- 
neer, of  the  engineering  firm  of  Moore 
&  McClure,  Oklahoma  City,  has  been 
elected  commissioner  of  public  works  of 
Oklahoma  City.  He  was  graduated  from 
Purdue  University  in  1897,  and  was 
employed  in  the  city  engineering  de- 
partment, Lafayette,  Ind.  Later  he 
was  connected  with  the  Illinois  Cen- 
tral R.R.  in  the  maintenance  of  way 
department,  the  Chesapeake  &  Ohio 
R.R.  and,  in  1901,  again  with  the 
Illinois  Central  in  the  bridge  and  build- 
ing department. 

"  Elijah  H.  Owen,  superintendent 
of  construction  of  the  H.  M.  Lane  Co., 
Detroit,  Mich.,  announces  his  associa- 
tion with  Charles  Roberts  Seabrook, 
mechanical  engineer,  for  the  practice 
of  industrial  engineering.  The  firm  of 
Owen  &  Seabrook  proposes  to  handle 
industrial  buildings,  factory  layout  and 
mechanical  handling  of  materials,  valu- 
ation surveys  and  work  routing. 

C.  E.  Rice,  w-ho  has  for  the  pa.-it 
year  been  handling  municipal  improve- 
ments for  real  estate  developing  com- 
panies in  Akron,  Ohio,  has  been  ap- 
pointed city  engineer  of  Wooster,  Ohio. 

B.  C.  F  R  E  E  M  a  N,  formerly  with  the 
county  road  conimissi(m  of  Sanilac 
County,  Mich.,  has  been  appointed 
resident  engineer  of  pavement  projects 
and  roads  for  the  state  highway  de- 
partment in   Sanilac   County. 

L.  C.  Read,  .1  r.,  has  been  reap- 
pointed city  engineer  of  Sandu.sky, 
■Mich. 

•     W.  C.  Cooper  has  In-cn  appointed 
(city  engineer  of  Kalispell,  Mont. 

W.  R  Talbot,  recently  resident 
engineer  on  highway  construction, 
Santo  Domingo,  is  now  engineer  for  the 
goorl  roads  committee  of  the  Chamber 
of  Commerce  of  Danville,  Va. 

John  L.  S  N  E  E  d  has  been  ap- 
pointed resident  engineer  for  the  Vir- 
ginia State  Highway  Commission,  with 
headquarters  nf    Richmond.  Va. 
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Business  Notes 


Norman  F.  Brown,  assistant  to  In  1899  he  had  charge  of  the  construc- 

the  chief  engineer  of  the  Pennsylvania  tion    of    the    water-works    and    electric 

RR      has   been    appointed    director    of  lighting    plant    on    Saginaw    Bay.      In 

public  works,   City  of   Pittsburgh,   Pa..  1901   he  entered   private  practice  as   a 

bv    Mayor    Babcock    to    succeed    John  consulting  engineer,  engaging  in  munic- 

Swan     resigned.       He    has    been    con-  ipal  and  general  engineering  work.    He 

nected  with  the  Pennsylvania   R.R.  for  has  designed   and   supervised   the   con-     Machais   Sand   &   Gravel   Co.,   Machais, 

the  past  ten  years.     He  has  had  charge  struction    of    municipal    improvements     N.  Y. 

of  the  tunnels  recently  completed  on  the  for     numerous     cities     and    towns    ,n        William    S.    Turner    &    Co., 

Conemaugh  division  and  of  the  work  of  Michigan.      For   the    past   2.5    yeais   he    p^^iand.   Ore.,  has  been   organized   as 

shortening  the_  line  to  Buffalo  and  has  seized    as   engineer   for   the    B  ^^^^^^^^^,.^^^,  ^^^^^^  ^^^  ^^^  ^^^^  ^^ 


C.     S.     Knoblauch     has     been 
appointed     general     manager     of     the 


bnilt  four  bridges  over  the  Allegheny 
and  Monongahela  Rivers. 

J.  R.  Sexton,  regional  engineer, 
Erie  R.R.,  with  headquarters  at  Chi- 
cago, 111.,  has  been  appointed  division 
engineer  at  Huntington,  Ind. 

D  S.  Farley,  recently  division 
engineer  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  at  Dodge  City,  Kan.,  has 
been  appointed  assistant  general  man- 
ager, western  distwct.  with  headquar- 
ters at  Topeka,  Kan. 

A.  A.  Miller,  formerly  district 
engineer,  Missouri  Pacific  R.R..  with 
headquarters  at  Kansas  City,  Mo.,  has 


Bridge    Commission    and    for    the    past  .           ^    „         ,     ^  .         .,              ,•   w 

„o               u              u-   u  .       .;„„„„  *„-  equipment  for  electric  railways,  light- 

28  years  he  was  highway  engineer  for     .^_   „„a „„,* ,!;!,„   „_,i 

the     Bav     County     Road     Commission, 


Mich. 

Samuel  E.  Tinkham,  since 
1874  connected  with  the  engrineering  de- 
partment of  the  City  of  Boston,  Mass., 
and  with  its  .successor,  the  Department 
of  Public  Works,  died  April  21.  He  was 
graduated  from  the  Massachusetts  In- 
stitute of  Technology  in  1873,  and 
began  work  in  the  engineering  depart- 
ment of  Boston  in  1874.  In  1914  and 
1915  he  was  acting  division  engineer 
of  the  bridge  and  ferry  division  of  the 
public-works  department  at  Boston  and 


been    appointed    superintendent    of    the     ^.^^^j.  became   engineer   of  construction 
Missouri  division  with  headquarters  at 
Poplar   Bluff,    Mo. 

Ernest  S.  Alderman,  for- 
mei-ly  U.  S.  senior  highway  engineer  at 
Oklahoma  City,  Okla.,  has  been  ap- 
pointed state  engineer  of  Oklahoma. 
He  has  been  with  the  U.  S.  Bureau  of 
Public  Roads  since  1912,  with  the  excep 


of  the  division.  He  was  prominently 
connected  with  the  management  of  the 
Boston  Society  of  Civil  Engineers  for 
more  than  40  years  and  was  its  secre- 
tary from  1880  to  1882,  and  again 
continuously  from  1887  to  date. 

Henry  K.  Porter,  president  of 
the  H.  K.  Porter  Co.,  Pittsburgh,  loco- 


tion    of   two    years    during    the    Wor.d    ,„^tjyg  manufacturer,  died  April  10  in 
War,  which  he  spent  at  Camp  Travis, 
Tex.,   as  supervising  engineer   and   as- 
sistant utilities  officer  in  charge  of  con- 
struction and  maintenance  of  roads. 

Samuel     J.      Humes,      former 
county  engineer,   King   County,    Wash., 


ing  and  power  systems,  pumping  and 
industrial  plants;  to  inake  investiga- 
tions, reports  and  appraisals;  and  to 
design  and  construct  public  utility, 
municipal  and  manufacturing  wtj-ks. 

The         Pittsburgh  Des 

Moines  Steel  Co.,  Pittsburgh, 
Pa.,  has  opened  an  office  in  Detroit  to 
handle  the  Michigan  and  northwestern 
Ohio  territory.  M.  P.  Cogswell  will  be 
in  charge  of  the  office. 

The  Conveyors  Corp.  of 
America,  Chicago  and  New  York, 
announces  the  appointment  of  Robert 
B.  M.  Wilson  as  sales  engineer  for  the 
Chicago  district. 

William  H.  Norden,  for- 
merly New  York  district  manager  of 
the  Carbic  Manufacturing  Co.,  is  now 
secretary  and  treasurer  of  the  Dewey 
Supply  Corp.,  New  York,  formerly 
known  as  the  Parsons  Engineering  & 
Machinery  Corp.  This  company  han- 
dles a  line  of  contractors'  and  munic- 
ipal   equipment    and    supplies. 

Victor     T.      Goggin.     recently 


Washington,    D.    C.      He   was    born    in 

Concord,     N.     H.,     in     1841,    and    was 

graduated  from  Brown  University  with 

the  degree  of  Master  of  Arts  in   1860.    New   England   sales   manager   of   Fred 

He  served   in   the   Union   .A.rmy  during    T.  Ley  &  Co.,  Inc.,  of  Springfield,  Bos- 

the   Civil  War.     In   1866   he  began  his    ton  and  New  York,  has  resigned  to  be- 


has  organized  the  firm  of  Samuel  J.  business  carreer  in  Pittsburgh  with  come  associated  with  Dwight  P.  Robin- 
Humes  &  Co.,  civil  and  consulting  engi- 
neers, with  offices  in  Seattle.  The  firm 
will  specialize  in  surveys,  estimates, 
municipal  improvements,  road  and 
bridge   construction. 


Obituary 


Smith  &  Porter,  specializing  in  the 
building  of  light  locomotives.  In  1899 
he  became  president  of  the  H.  K. 
Porter  Co.,  for  the  past  20  years  en- 
gaged in  the  manufacture  of  both  heavy 
and  light  locomotives. 

Lester  G.  French,  editor  and 
manager  of  Mechanical  Engineering, 
official  journal  of  the  American  Society 
of  Mechanical  Engineers,  of  which  he 
was  assistant  secretary,  died    April    13 


son  &  Co.,  Inc.,  as  contracting  engineer. 

W.  R.  N  o  X  o  N,  formerly  sales  man- 
ager for  the  Davis-Bournonville  Co., 
New  York,  and,  later,  district  manager 
at  Chicago,  has  been  appointed  sales 
manager  for  the  Alexander  Milburn 
Co.,  Baltimore,  Md. 

H.  M.  Davidson,  who  was  from 
1903  to  1919  with  the  Hayward  Co., 
New    York,    manufacturers    of   orange- 


at  the  French  Hospital,  New  York  City,     peel  and  clam-shell  buckets,  and  for  the 


sulthig  engineer.^Bay  City,  Mich.',  died     He  was  born  in  Keene,  N.  H.,  1869,  and     past  two   years   general   sales  manage 
March  18.    He  was  born  near  Lilleham- 
mer  in  the  province  of  Hamar,  Norway. 


1856,  and  was  graduated  from  the 
Military  Academy  of  Norway  at  Fred- 
erickshald,  civil  engineering  course,  in 
1878.  Until  the  latter  part  of  1880  he 
was  employed  as  assistant  engineer  of 
the  Norwegian  Topographical  Associa- 
tion at  Christiania.  He  came  to  the 
United  States  in  1880  and  in  1881  he 
was  employed  by  the  U.  S.  Government 
Coast  Survey  service.  In  1882  he  en- 
tered   railroad    engineering    work,    be 


was  graduated  from  the  Massachusetts  for  the  Ohio  Locomotive  Crane  Co., 
Institute  of  Technology  in  1891.  He  Bucyrus,  Ohio,  has  again  become  asso- 
began    his   career   as   a   draftsman    and    ciated   with  the   Haj-^vard   Co.  and  W'ill 


later  served  with  the  International 
Correspondence  Schools  at  Scranton, 
Pa.,  as  instructor  in  mechanical  engi- 
neering. In  1897  he  became  editor-in- 
chief  of  Machinery,  resigning  in  1906 
to  publish  technical  books.  He  wrote 
one  of  the  earliest  treatises  on  the 
steam  turbine.  In  1908  he  was  made 
editor  of  the  journal  of  the  .American 
Society    of    Mechanical     Engineers,    of 


•  4.     4.     J ■„;„;„.,     o«^    oiiiof    which   society  he  was  elected  a  junior 
coming    assistant,    division,    and    cniel     .     .J  ,        .     ,„,„ 

engineer    for    branch    lines    ultimately 


taken  in  as  part  of  the  Grand  Trunk, 
Michigan  Central,  and  Pere  Marquette 
R.R.  systems.  He  served  as  city  engi- 
neer of  Bay  City  for  several  years  and 
also    as    local    drainage    commissioner. 


in  1899  and  a  member  in  1912 

H.   A.    C  L  A  P  P,   president   of   Clapp, 


hereafter  be  connected  with  the  man- 
agement of  the  company.  Among  other 
duties  he  will  have  the  general  manage- 
ment of  sales. 

The  Hallidie  Machinery 
Co.,  Seattle,  Wash,  has  been  appointed 
representative  of  the  Conveyors  Cor- 
poration of  America,  Chicago,  to  handle 
the  sale  of  the  .\merican  steam  con- 
veyor and  .American  trolley  carrier  in 
Washington  and  Oregon. 

J.    E.    Tracy,    for    the    past    four 


NorGtrom    &    Riley,    Chicago,    handling  years    general    sales    manager    of    the 

railway    and    construction    equipment,  Sterling  Motor  Truck  Co.  of  Milwaukee, 

died   April   11   in    California.     He   was  Wis.,  became  actively  connected  on  April 

68   years   of  age.  1  with  the  Hicks-Parrett  Tractor  Co.  of 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Weekly  Car  Report 

An  improvement  in  the  demand  for 
cars  during  the  week  which  ended  on 
April  15  is  shown  by  reports  just  re- 
ceived from  the  railroads  of  the  United 
States  by  the  car  service  division  of  the 
American  Railway  Association.  The 
number  of  surplus  or  idle  freight  cars 
on  American  railroads  for  the  week 
was  499.479,  or  a  decrease  of  7,948, 
compared  with  that  for  the  previous 
week,  vAien  a  new  high  record  in  the 
number  of  idle  cars  was  shown. 

This  reduction  in  the  number  of  cars 
for  which  there  is  no  freight  was  due 
entirely  to  an  increase  in  the  demand 
for  coal  cars,  the  number  of  surplus 
coal  cars  being  252,010,  or  a  decrease 
of  9,284,  compared  with  the  previous 
week.  Reports  showed,  however,  that 
the  number  of  idle  box  cars  remained 
virtually  unchanged,  there  being  176,- 
805  on  April  15,  compared  with  176,916 
on  April  8. 

Compared  by  districts,  decreases  in 
the  number  of  surplus  cars  were  shown 
in  the  Allegheny,  Pocahontas,  southern, 
central  western  and  southwestern 
regions,  while  increases  were  reported 
only  in  the  eastern  and   northwestern. 


Factors  Delaying  Readjustment 

Recovery  is  delayed  by  several  un- 
settling factors.  These  include,  in 
about  the  order  of  their  importance: 
(1)  The  uncompleted  liquidation  of 
labor.  (2)  The  unexpectedly  poor 
showing  being  made  by  the  railroads 
under  the  Esch-Cummins  law,  and  ap- 
prehension over  impending  labor  devel- 
opments. (3)  Tardiness  in  reducing 
prices  by  numbers  of  basic  industries. 
(4)  Unforeseen  delay  in  starting  ma- 
chinery to  extend  credits  to  foreign 
purcha.sers.  (5)  Retention  of  high 
money  rates  for  a  period  almost  with- 
out parallel  in  our  financial  annals. 
(6)  The  failure  of  the  retail  trade,  as 
a  whole,  to  lower  prices  commensurate 
with  the  drastic  declines  in  wholesale 
prices.  (7)  Acute  dissatisf action  in 
rcHponsible  circles  "ver  tax  burdens 
and  the  absence  of  any  definite  plan  in 
WaHhington  to  effect  thoroughgoing 
reform  anri  economy.  (K)  Tariff  un- 
certainties. (9)  Germany's  refusal  to 
mert  the  Allies'  demands  and  the  new 
outburstu  of  rebellious  lawlessness  by 
■'Reds."  Nevertheless,  things  are  slowly 
getting  better,  not  worse. — Forhcx 
lUagozhir. 


British    Emergency   Act   Gives 
Government  Broad  Powers 

(Lo ndon  Co nespo ii den ce) 
Regulations  recently  made  by  an  or- 
der   in    council    under    the    emergency 
powers    act    enables    the    British    gov- 
ernment: 

1.  To  take  possession  of  land,  buildings. 
or  works,  including  those  of  public  utllitv 
undertakings. 

2.  To  take  possession  of  food.  forai;e. 
material  .and  stores. 

3.  To  rpgulate  an*  control  road  trans- 
port, and  to  take  possession  of  or  hire 
compulsorily.   dorses  and  vehicles. 

■1.  To  take  over  tramways  and  light  rail- 
ways in  whole  or  in  part 

■^.     To  control  traftic  on   highways 

6.  To   grant   motor  driving   licenses. 

7.  To  control  canals  and   canal   trattic. 
S.     To  close  ports  or  harbors. 

9.  To  regulate  and  restrict  traffic  bv 
sea. 

to.   To  prohibit  the  exi)ort  of  any  goods. 

11.  To  take  possession  of  coal  mines 
machinery,  plant,  wagons  and  stocks  of 
coal  and  to  regulate  coal  supplie.-^  and  fix 
prices. 

12.  To  control  gas,  water  and  electricity 
undertakings. 

13.  To  regulate  or  prohibit  the  sale,  de- 
li ver.v  or  use  of  motor  spirit 

14.  To  restrict  the  use  of  the  telegraphs. 
\.>.  To   prohibit   dealing   in   or   the   curry- 

mg  of  firearms  or  ammunition. 

16.  To  prohibit  public  meetings  and  pro^ 
cessions. 

Failure  to  comply  with  the  regula- 
tions under  these  heads,  or  any  attempt 
to  interfere,  or  to  induce  others  to 
interfere,  with  their  due  fultillment  or 
enforcement,  will  constitute  an  offence 
for    which    the    maximum    penalty    will 


Cement,  Lumber  and  Steel 
Before  and  Since  the  War 

Prices  over  9  t<.  12  Years— Cement  the 

Flattest   Curve— Steel  Nearest 

Prewar  Level 

To  show  what  has  happened  in  the 
last  decade  in  the  basic  construction 
industries,  curves  are  here  presented 
of  the  base  prices  of  structural  steel 
at  Pittsburgh,  Southern  pine  in  New 
York,  and  cement  in  Chicago.  The 
characteristics  of  the  three  industries 
during  the  war  period  are  clearly  de- 
picted. The  war  peak  in  steel  occurred 
in  July,  1917.  Government  regulation 
set  the  curve  at  $3  per  100  lb.  in  Octo- 
ber, 1917.  Since  October,  1920,  the 
price  has  been  falling,  the  present  quo- 
tation being  $2.20  for  steel  shapes. 

The  New  York  lumber  market  was 
remarkably  steady  during  the  eight 
years  prior  to  1917,  when  the  upward 
war  movement  began.  The  average 
price  in  1909  was  $25.50  and  $31.50  in 
1916,  with  an  average  of  $28  over  the 
eight-year  period.  The  following  are 
the  yearly  averages  to  date: 

1i>17     $37.75 

I91S     $43.2.'-. 

1019     $.->0.00 

1920     $67..'5« 

l;i21      (five    months) $54.iJ(i 

Toilay $48.1111 

The  bottom  price.  .August.   1909,  was 


1909 


k  in  £  14  ilk  nk  lu  ii^  I'll  ii%  n%  B^nkn 

1910         1911         1912         1913        1914         1915         1916         1917         1918        1919         1920        i92l 
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be  three  months  hard  labor  and  a   line 
of  f  100. 

These  regulations  have  been  con- 
ferred upon  the  government  by  urgency 
councils,  and  steps  to  bring  them  into 
force  may  be  taken  if,  and  when,  the 
government   deems    it    necessary. 


A.  G.  C.  Executive  Board  to  Meet 

The  executive  board  of  the  Asftoci- 
ated  C^'neral  Contractors  will  meet  in 
Washington  May  9  and  10  to  outline 
the  year'.-)  work  and  to  diR<usH  the  leg- 
islative activities  which  will  be  under- 
tnlten. 


Road  Contracts  For  90  Miles  Let 

Since  April  I  (he  Pennsylvania  High- 
way Department  has  let  highway  con- 
tracts aggregating  $fi.00(t.000  in  value. 
This  involves  the  construction  of  about 
90  miles  of  roads,  including  excavation, 
grading  and  surfacing,  mostly  with  re- 
inforced concrete  and  Hillside  bricK. 
The  month's  total  was  increased  by  the 
letting,  during  the  past  week,  of  three 
contracts  aggregating  $680,387  in  value. 


$22.50,  the  peak  $75  in  September. 
1920.  Since  the  peak,  prices  have 
slumped  so  .sharply  that  the  market 
today   is  far   from  being  stable. 

From  .January.  1913,  to  date  there 
were  twenty-five  changi-s  in  cement 
prices,  of  which  twenty  were  advances. 
The  increase  over   1913  is  82  per  cent. 

The  cement  curve  is  the  flatest  of  the 
three.  The  tremendous  upward  move- 
ment of  general  prices  from  1915  to 
1917.  inclusive,  carried  cement  with  it. 
The  rise,  however,  was  gentle  compared 
with  that  i)f  steel  and  lumber,  although 
it   has  l>een  more  persistent. 

A  better  understanding  of  the  agree- 
ment between  the  price  trends  of  steel 
and  cement  since  1900  may  be  had  by 
examining    the     curves    on     p.     487    of 
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Engineering  Netvs-Record  of  Mar.  17. 
These  curves  are  of  prices  of  struc- 
tural steel  shapes  in  Pittsburgh  and 
of  the  average  factory  prices  of  cement 
over  the  entire  country.  In  the  case  of 
both  these  products,  the  general  move- 
ment had  been  downward  from  1910  to 
1914,  at  which  time  .steel  started  on  its 
rapid  journey  to  the  peak  of  1917.  The 
rise  in  cement  did  not  begin  until  1915, 
but  it  continued  long  after  1917. 

Fig.  2  is  a  comparison  of  price  trend 
with  production  since  1908.  Whether 
production  rose  or  fell  the  average 
price  of  cement  increased  steadily  from 


«» flio  flu    m  m  m  sis  i9i6  m  m  m  ct  b?i 


FIG.  2— PRICES  AND  PRODUCTION 
OP  CEMENT  COMPARED 

1915  to  1921,  owing  to  advances  in  the 
cost  of  materials  and  labor.  At  pres- 
ent, the  average  factory  price  is  about 
$2,  as  against  $1  in  1913.  On  the  other 
hand,  the  present  Chicago  price  of 
$2.17  is  only  82.4  per  cent  over  the 
1913  figures.  Structural  steel  is  47 
per  cent  above  1913;  lumber,  68  per 
cent,  while  labor,  which  enters  into  the 
costs  of  all  these  materials,  averages 
for  the  seventeen  cities  covered  by 
Engineering  News-Record's  quotations 
$4.50  per  day  now,  or  150  per  cent 
above  the  average  rate  of  1913,  which 
was  $1.80. 


Indiana  Contractor  Loses  in  Suit 
Over  Road-Construction  Bond 

The  Indiana  appellate  court  has  just 
ruled  against  the  Foulkes  Contracting 
Co.,  Terre  Haute,  Ind.,  in  a  suit  re- 
garding a  surety  bond.  The  contracting 
company  made  an  application  to  the 
United  States  Fidelity  and  Guaranty 
Company  some  months  ago  for  a  "road- 
construction  bond  in  which  it  promised 
to  pay  $5  for  the  bond  and  if  the  bid 
was  accepted  $413.50  additional  as  the 
first  year's  premium,  and  $418.50  an- 
nually thereafter  until  it  furnished 
evidence  of  the  completion  of  the  work 
and   discharge   from   future   liability. 

The  insurance  company  filed  suit  in 
the  lower  courts  for  two  annual 
premiums.  The  contracting  company 
filed  an  answer  to  the  effect  that  at 
the  time  of  application,  it  was  agreed 
between  it  and  the  agent  of  the  insur- 
ance company  that  if  the  contract  was 
awarded  the  contracting  company  it 
should  have  the  right  to  secure  a  per- 
sonal bond  for  the  construction  and  the 
$5  should  in  that  event  cover  the  whole 
obligation. 

The  trial  court  found  for  the  insur- 
ance company  and  the  appellate  court 
held  that  any  alleged  oral  agreement 
between  the  two  prior  to  the  writing 
of  the  application  for  the  bond  sued 
on,  could  not  operate  as  against  the 
terms  written  in  the  application,  that 
the  statutes  do  not  contemplate  the 
giving  of  a  bond  different  than  that 
tendered  with  the  bid  and  that  the 
appellee  had  a  continuing  liability  on 
the  bond,  though  the  board  of  county 
commissioners  permitted  the  contract- 
ing company  to  substitute  a  personal 
bond  in  the  place  of  that  tendered  with 
the  bid. 


Asplialt  Association  Holds  Second 
Annual  Convention 

At  its  second  anual  convention  held 
in  New  York  April  13  the  Asphalt  As- 
sociation adopted  resolutions  as  follows: 

Urging  Congress  to  pass  the  federal- 
aid  appropriation  of  $100,000,000; 
urging  that  highway  management  be 
diverced  from  politics  and  materials 
and  methods  be  placed  in  open  competi- 
tion; declaring  that  every  highway  be 
required  to  show  traffic  justification  for 
its  construction;  memorializing  Con- 
gress to  authorize  the  United  States  to 
join  the  Permanent  International  Asso- 
ciation of  Road  Congresses;  urging  the 
Interstate  Commerce  Commission  to 
authorize  a  reduction  in  freight  rates 
for  road  materials;  recommending  that 
public  officials  carry  forward  road- 
building  programs  to  the  extent  per- 
mitted by  appropriations  available, 
thus  giving  employment  to  many  hun- 
dred thousand  men  now  out  of  work 
and  utilizing  tens  of  thousands  of  idle 
open  top  freight  cars. 

The  directors  elected  F.  P.  Allen  of 
the  Standard  Oil  Co.  of  Indiana, 
Chicago,  111.,  as  vice-president  to  suc- 
ceed J.  M.  Woodruff  of  the  Sinclair  Re- 
fining Co.,  Chicago,  and  re-elected  J. 
E.  Pennybacker,  secretary. 


Northwestern  Lumber  Production 
61  Per  Cent  of  Normal 

According  to  a  recent  bulletin  issued 
by  the  West  Coast  Lumbermen's  As- 
sociation, lumber  production  in  western 
Oregon  and  western  Washington  for 
the  week  ended  April  9  was  39  per  cent 
below  normal.  The  actual  production 
at  the  119  representative  mills  was 
52,330,268  ft.  b.m.,  new  business 
57,306,837  ft.  b.m.  and  shipments 
62,674,712  ft.  b.m.  Local  business  is 
active,  reads  the  report,  with  new  work 
totaling  2,603,585  ft.  b.m.  and  deliveries 
being  4,530,088  ft.  b.m. 


Building  Contractor's  Employees 
Agree  to  Increase  Output 

(.London   Correspondence) 

At  a  mass  meeting  of  500  men,  the 
emloyees  of  Messrs.  W.  G.  Tarrant, 
London  building  contractors,  recently 
agreed  to  increase  their  ouput  by  10 
per  cent  in  order  that  their  employers 
may  reduce  their  building  estimates  by 
at  least  Th  per  cent.  This  firm  holds 
large  Government  contracts  and  em- 
ploys several  thousand  men  all  over  the 
country.  W.  G.  Tarrant,  the  managing 
director,  says  that  in  the  interests  of 
the  building  trades  wages  must  not  in- 
crease at  all  during  the  next  three 
months.  Further,  most  of  the  money 
borrowed  by  the  Government  for  hous- 
ing schemes  had  been  already  used; 
evidence  of  this  being  supplied  by  the 
curtailing  of  the  building  schemes  now 
in  force,  and,  in  Mr.  Tarrant's  opinion, 
these  schemes  might  shortly  be  closed 
down  altogether,  thus  precipitating  an- 
other crisis  in  the  building  industry  un- 
less costs  were  considerably  reduced. 
Moreover,  private  builders  could  not  be 
expected  to  build  cottages  at  what  they 
had  been  costing  the  Government,  about 
£1,400,  and  he  thinks  £600  will  be  the  ir- 
reducible minimum  next  year. 


Wage  Conditions  in  Britain 

1  r.nndon    Corn  xpomhiwe) 

It  is  generally  felt  that  all  wages 
in  the  engineering  trade  will  fall  in 
June,  until  which  time  wages  have 
been  stabilized  by  an  agreement  arrived 
at  by  the  empoyers  and  employees. 
Orders  to  engineering  firms  in  this 
country  have  fallen  off  considerably  and 
practically  no  engineering  contracts 
with  Europe  are  being  received.  In 
some  cases  engineering  firms  have  sac- 
rificed their  profits  to  keep  their  plants 
working.  Many  firms  have  cut  their 
prices  quoted  by  as  much  as  20  per 
cent,  but  this  has  proved  fruitless. 

The  impending  wage  reductioi^  have 
galvanized  the  trade  unions  into  activ- 
ity and  efforts  are  being  made  to 
formulate  a  common  policy  of  resist- 
ance to  any  reductions  contemplated 
by  the  employers. 

The  Engineering  and  National  Em- 
ployers' Federations  have  issued  a 
statement  which  deals  with  the  present 
trade  situation.  The  statement  finds 
the  present  low  state  of  the  engineering 
trades  due  chiefly  to: 

1.  Complications  of  tin-  foreign  ex- 
change.<i. 

2.  Df'prf'ciation  of  European  exchanges 
due  to  currency  inflation  and  inability  to 
export  on  account  of  low  production :  i.e.. 
underproduction  in  Europe  means  apparent 
over-production  in  Britain. 

3.  Low  individual  output  in  Britain  lead- 
ing to  prices  at  which  Europe  will  not  or 
cannot  buy. 

4.  German  mark  has  two  values  at  pres- 
ent, internal  and  external,  the  first  being 
two-and-a-half  times  as  great  as  the  latter, 
which  means  that  the  German  workman 
receives  a  wage  which  foi-  foreign  competi- 
tion, is  only  two-fifths  of  its  internal  value. 

T).   The  home  "consumers'  strike." 

It   is   interesting  to   note  that   wage 

standards  at  the  end  of  last  December, 

compared   with  pre-war  figures,   were: 

Per  Cent 

Railways,   some  low<r   s;rades 270 

Railways,   foremen,   some   grades....    140 

Building  trades,  hourly   rates 225 

Building  trades,  weekly  earnings.  .  .      190 

Coal    mining 160 

Engineering    145 

Shipbuilding    144 


Road  Machinery  Exports 

Road-making  machinery  valued  at 
$107,865  was  exported  during  March, 
1921,  according  to  the  figures  com- 
piled by  the  Bureau  of  Foreign  and 
Domestic  Commerce.  This  is  a  slight 
decrease  from  March  of  last  year,  when 
the  value  was  $120,331. 
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Wage  Situation  in  the  Building 
Industry 

The  wage  situation  continues  acute 
in  the  building  industry.  New  cuts 
have  been  announced  by  builders  in 
various  cities  and  in  general  they  are 
boing  opposed.  The  rejection  by  70 
per  cent  of  the  unions  in  Chicago  of 
the  proposed  decrease  has  led  the  em- 
ployers to  issue  a  statement  that  they 
would  stand  pat  on  their  proposal  to 
reduce  in  general  from  $1.25  an  hour 
to  $1  for  skilled  mechanics  and  from 
$1  to  70c.  for  laborers.  Unions  are 
to  be  given  until  May  1  to  accept  that 
scale;  failure  to  accept  which,  it  is  said, 
may  result  in  a  lock-out  involving  the 
60,000  building  trade  employees  in  the 
city  of  Chicago,  and  postponing  in- 
definitely approximately  $100,000,000 
worth  of  work. 

Cleveland  has  recently  announced  a 
cut  in  the  wages  of  carpenters  from 
^1.25  to  90c,  Unions  in  Portland,  Ore., 
ar^,  b^llotting  on  whether  they  vsrill 
accept  a  10  per  cent  reduction.  The 
painters  of  New  Britain,  Conn.,  have 
accepted  a  15  per  cent  reduction,  where- 
as in  New  Haven,  Hartford  and  Water- 
burjr,  other  Connecticut  towns,  general 
wage  reductions  in  the  neighborhood  of 
20  per  cent  have  been  opposed,  the 
proposal  of  a  reduction  having  been 
answered  in  Waterbury  by  a  strike. 
A  'general  strike  has  bieen  precipitated 
in  Indianapolis  through  the  proposed 
reduction  of  20  per  cent  in  building- 
trade  labor  and  it  is  estimated  that 
around  5,000  men  are  involved.  Though 
building  trade  employers  of  Rockford, 
111.-, 'proposed  a  20  per  cent  reduction, 
whith  was  opposed  by  all  unions,  the 
masons  voluntarily  made  a  reduction 
of  10  per  cent. 

The  Building  Trade  Employers  Asso- 
ciation of  Boston  opened  an  employ- 
ment office  recently,  more  than  400  men 
applying  for  employment  during  the 
firist'  few  hours  it  was  opened.  Boston 
builders  still  continue  operations  on  an 
open-shop  basis. 


Commission  Government  at 
Buffalo  Survives  Mysteri- 
ous Attack 

What  is  described  a.s  a  bill  of  myste- 
rious origin,  designed  to  cau.se  the 
abandonment  of  the  commission  govern- 
ment plan  at  Buffalo.  N.  Y.,  was  pas.sed 
by  the  last  legislature,  but  vetoed  by 
the  Mayor  of  Buffalo  and  not  passed 
over  the  veto  before  the  legi.slaturc  ad- 
journed. Known  as  the  Gibbs-Rowe 
bill,  the  proposed  act  provided  for  a 
council  of  15  members,  six  to  be  elected 
at  large  and  nine  from  nine  "council 
zones,"  and  for  a  Mayor  with  large 
powers.  The  proposal  to  abandon  the 
commission  plan  was  strongly  opposed 
at  a  public  hearing.  At  this  hearing 
the  sponsors  of  the  bill  declined  to  state 
who  had  ilraftcd  the  measure.  Another 
bill  aimerl  at  the  commission  plan  in 
BafTaUi.  known  as  the  ,Swifl-Brady  bill 
and  d<'s<  ribed  as  another  variant  of  the 
mayor-and-councn  plan,  did  not  make 
much  progrpM. 


Large  Pittsburgh  Building  Moved 

The  widening  of  Second  Avenue  in 
Pittsburgh,  made  necessary  the  moving 
of  an  eight-story  building  a  distance  of 
40  ft.  The  building  was  a  brick  and 
steel  structure  about  30  x  120  ft.  and 
was  loaded  with  hardware.  It  was 
necessary  to  move  it  without  any  dis- 
turbance to  business.  The  usual  busi- 
ness proceeded  during  the  entire 
operation,  which  was  carried  out  last 
week. 

The  weight  of  the  structure  was 
more  than  5,000  tons  and  it  was  neces- 
sary to  use  880  screw  jacks  to  lift  it. 
It  was  lifted  16  in.  together  with  the 
sidewalks  at  the  front  and  side  and 
flid  over  by  means  of  ten  screw  jacks 
moving  at  the  rate  of  1  ft.  an  hour  on 
steel  rollers  operating  on  rails.  This 
work  was  let  to  the  John  Eichelay,  Jr., 
Co.  of  Pittsburgh,  and  was  done  at  a 
saving  to  the  city  of  over  $100,000. 


Bricklayers'  Output  in  Britain 

(London  Corr<  spandrncr) 
Some  discussion  has  arisen  in  Eng- 
land over  the  fact  that  bricklayers  em- 
ployed by  the  building  guilds  on  con- 
tracts under  the  Ministry  of  Health  are 
laying  900  bricks  per  day,  whUe  those 
employed  by  private  contractors  are 
not  laying  more  than  300.  The  Min- 
ister of  Health  states  that  if  the  out- 
put could  be  raised  from  300  to  900, 
two  months  would  be  saved  on  the  con- 
struction of  each  house,  and  the  money 
saving  effected  would  be  about  £70  per 
dwelling. 

Device  for  Thawing  Fire 
Hydrants 

A  portable  device  for  thawing  fire  hy- 
drants   by    steam    from    a    steam    coil 


Past  Week  Second  Heaviest 
of  Year  in  Building 

Exceeded  by  the  previous  week  by 
the  small  margin  of  11  per  cent,  the 
contracts  let  during  the  past  week,  as 
reported  in  Engineering  News-Record, 
give  the  second  highest  total  figure  for 
the  year— $30,482,334.  Last  week's  con- 
tracts totaled  $30,874,237. 

This  week's  total  is  large  mainly  be- 
cause of  the  increase  in  the  construc- 
tion of  miscellaneous  buildings — educa- 
'  tional,  bank  and  office,  theater,  church, 
etc. — the  total  for  this  class  being  the 
largest  figure  of  any  week  this  year, 
I  $15,550,258.  more  than  50  per  cent  of 
the  total.  Street  and  road  contracts, 
though  many  in  number,  totaled  but 
approximately  $7,000,000.  The  largest 
buildings  for  which  contracts  were  let 
include  a  $2,000,000  theater  and  office 
building  in  Detroit,  a  $1,000,000  church 
in  Lackawanna,  N.  Y.,  and  a  $1,000,000 
hotel  in  New  York  City.  The  largest 
street  and  road  contracts  were  let  by 
Pennsylvania.  Wisconsin  and  Oregon, 
these  three  states  letting  contracts  ag- 
gregating $2,114,616. 

A  marked  increase  is  noticed  in  the 
number  and  value  of  sewer,  water- 
works and  bridge  contracts  let  during 
the  past  week,  the  total  value  of  this 
class  of  work  being  $3,857,523.  Indus- 
trial building  also  shows  an  increase,  a 
number  of  small  manufacturing  plants 
being  contracted  for  in  New  England 
and  elsewhere 


Municipal  Paving  Contract  Is  83 
Per  Cent  of  Estimate 

In  a  recent  letting  of  municipal 
paving  contracts  in  Gary,  Ind.,  it  was 
found  the  total  bid  of  the  successful 
bidder    was    only    83    per    cent    of    the 
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heated  by  acetylene  was  demonstrated 
recently  in  New  York  City.  The  device 
consists  of  a  steam  coil  surrounded  by 
a  water  jacket  and  a  ten-jet  acetylene 
burner  beneath  the  coil.  The  burner  is 
supplied  with  dissolved  acetylene  such 
as  the  Prest-0-Litc  Co.  compresses  into 
cylinders  for  auto  truck  and  tractor 
lighting.  Water  is  forced  from  the 
waU-r  jacket  into  thi'  steam  coil  by  a 
hand  pump.  The  superheated  steam 
thus  produced  is  played  through  a  hose 
upon  the  frozen  hy<lrant.  The  device 
was  invented  by  Linii-^  F.  Ross  and  is 
made  by  The  Amrnran  T.a  France  Fire 
Rnpine  Co. 


engineer's  estimate.  Sheet  asphalt  of 
a  1-in.  binder  and  a  U-in.  top  was  esti- 
mated to  cost  $2  per  square,  whereas 
the  low  bid  was  $1.67.  The  accompany- 
ing table  indicates  where  the  saving  of 
$2,698  on  $13,662  worth  of  work  was 
effected. 

Oregon  Highway  Bids  80  Per 
Cent  of  Estimates 

On  April  2:i  the  Orecon  Slate  High- 
way Conimissifin  let  <  onfrarts  for  the 
construction  of  approximately  73  miles 
of  highway,  the  total  estimate  of  the 
rngineer   on    which    was    $9Z8.28fi.    and 
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the  total  contract  price  $831,172,  a  dif- 
ference of  $97,114.  The  successful  bid 
in  each  case  was  considerably  under  the 
enfjineer's  estimate,  there  being  ten 
projects  involved.  Most  of  the  work 
is  only  grading,  shaping,  and  in  some 
instances,  surfacing.  One  large  pav- 
ing contract  was  let,  the  estimate  on 
it  being  $415,841  and  the  contract 
price,  $.383,583,  or  about  8  per  cent  be- 
low the  estimate,  involving  the  con- 
struction of  121   miles. 


Million-Foot  Southern  Pine 

Order  Closed 

The  Marsh  &  Truman  Lumber  Co., 
Chicago,  last  week  sold  a  million-foot 
order  of  Southern  pine  to  the  Lacka- 
wanna Bridge  Co.  for  that  concern's 
Tonawanda,  N.  Y.,  project.  It  is  un- 
derstood the  order  consisted  mainly  of 
dressed  long-leaf  timbers  from  12  in. 
to  4  in.  and  4  x  6-in.  and  3  x  8-in. 
short-leaf  material. 


Spokane  Forms  A.  G.  C.  Branch 

Contractors  of  Spokane  have  fonned 
a  local  branch  of  the  Pacific  Northwest 
Chapter  of  the  Associated  General  Con- 
tractors of  America.  Offices  of  the 
branch  have  been  opened  and  an  execu- 
tive secretary  has  been  engaged,  says 
a  recent  copy  of  the  A.  G.  C.  Bulletin. 
The  new  association  starts  with  a  mem- 
bership of  more  than  40  contractors 
operating  in  and  near  to  Spokane. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     changes  on  the  leas  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  Ue 

purpose  of  giving  current  prices  on  the  principal     only  the  chief  cities  are  quoted.  important  cities.    The  laal  complete  list  will  b«  found 

jonatruction  materials,  and  of  noting  important  price         The   6r.st   issue  of   each   month   carries   complete  in  the  issue  of  .\piil  7,  the  nexr.  on  May  5. 

Minne-  San 

Steel  Products:                             New  York      Atlanta           Dallas           Chicago   apolis  Denver       Francisco          Seattle    Montreal 

Structural  shapes,  100  11. }?3.33           $4.00             $i .75             «3.23     ?3.S1  84. f,^           J(4  4?               ?5.00       SS.OO 

Structural  rivets,  100  lb 4.85             5.25               7. OS               4.88       5.30  6  'Kl             7  05                6  25         8. SO 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 3.23             3.25               3.8S               3.13       3.53*  4..'2i           2  35                4.50         4.2S 

Steel   pipe,   black,   3?   to  6   in.   lap, 

discount 49%        50.65-5%     45%               S8i%      51. 9-5%      40%  49.80                    40%        5% 

Cast-iron    pipe,  6  in.  and  over,  ton  63 .30           59.22             66.20             64.10     67.80  70  00           85.90               73  00       80  00 

Concreting  Material: 

Cement  without  bags,  bbl 2. 90  (del.)  3.00               2. 85               2.17       2.41  3   10             3.09                 3.10         3.44 

Gravel    i  in .  cu.yd                 2.50            2,80               1.75              2.75       2.00  2.50             2.50                I. .50         1  SO 

Sand   cuvd                .              1-25             1.50               1.75               2.75       1.00  1,10             1.65                 1.50         1.50 

Crushedstone;  Jin..  cu,yd 2.15              2.50               3.20               2.75       2.25  3.50             2.50                 3.50         MO 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                                                     48.00          38.00            4S.00             55.00     38,00  47,00           27,00               '.8.00     120.00 

Lime,  finished,  liydrated,  ton 21.00           18.00             25.00             20.00     29.00  32,00           25.40              24.00       30.00 

Lime   common,  lump,  200  1b,  bbl,,,     3.30             1.60              2.50               165       2  00  3,20             2.25                2.75       15.00 

Common  brick,  delivered,  1,000 18.40            12.00              25  00              12.00     18.00  14.00           18  00                19.00       18,00 

Hollow     building     tile,     4x12x12, 

block Not  used          ,14                 .21                 .12         ,06  .09               ,12J                 ,1$           ,11 

Hollow    partition    tile     4x12x12, 

block  15  194  096       ,104  .10  .14i  .11         

Linseed  oii.  raw,  5  bbi.  lots,  gal 65                67                 ,88                 ,71         ,78  ,85               ,83                   .79           .95 

Common  labor,  union,  hour 75®. 80       35  ,60@1 00    1,00  50  ,50(^,63|     ,81i  .75        

Common  labor,  nonunion,  hour 25                  .40@.60         .50          .50  37i@.50      50@.55   .40®. 45    ,30®, 40 

Explanation  of  Prices — Prices  are  to  contractors      quotes  on  6r  instead  of  pine       Brick  is  $18  delivered,  to  b.  warehouses  except  C.  I.  pipe,  which  is  mill  price 

in  .'.irlrttid  lots  unless  other  (juantities  are  specified.  16  on  cars.  Gravel,  sand  and  crushed  stone  quoted  at  plus  freight  to  railway  depot  at  an.v  ferminaL  Lum- 
Forstr.-l  pipf.  the  prevailing  discount  from  list  price  pit.  Common  labor  not  organized.  Denver  quotes  ber  prices  arc  delivered  "at  ship  tackle  in  San  Fran- 
is  given;  45-5%  means  a  discount  of  45  and  5  per  cement  "on  tracks":  gravel  and  sand  at  pit,  stone  on  ciscj  ex  mill"  Seattle  quotes  on  Doviglas  fir,  instead 
cent,  45(«  50  means  a  range  of  45  to  50  per  cent.  cars,  hme,  brick  and  lumber  on  job.  Tile  price  is  at  of  pine;  and  on  lime  in  paper  bags.  Montreal  quotec 
New'  York  quotations  are  delivered  except  tiles,  warehouse.  Lin.seed  oil,  delivered.  Atlanta  quotes  sand,  atone  and  g'avol  per  ton,  and  lump  lime  by  the 
which  are  'on  trucks."  Sand,  gravel  and  crushed  yand.  stone  and  gravel  per  ton  in.^tead  of  per  cu.  ton.  No  organized  common  labor  in  Montreal. 
stone  are  quoted  along.side  dock.  Chicago  quotes  yd  Dallas  quotes  lime  by  the  180-lb  bbl.  .San  Fran- 
hydrated   lime   in  50-lb.  paper  bags.    MlnoeapolU     cieco  quotes  on  Heath  tile.  5;  x  8  i  1 1  i    Prices  are  all 

Changes  Since  Last  Week 

It  is  possible  this  week  to  give  ma-     75c.;   hod -carriers,  2.5  to  40c.;  common  have  agreed  to  stop  all  work  on  May  1 

terial  prices  and  labor  rates  in  Birming-     labor.  20  to  25c.  unless  the  new  scale  is  accepted.     The 

ham,    Ala.,   and    such    information   will         Cement  in  New  York  appears  to  have  matter  still   awaits  final  decision, 

hereafter  be  included  in  the  Engiveering     reached    the    bottom.      The    market    is  Althou,8:h    the     New    Orleans     metal 

News-Rtcord'a  Monthly  Prices  of  Con-     competitive,    with    $2,90    net    the    most  workers   have  not  returned  to  work  it 

struction  Materials  and  Labor,     Stand-     reliable  price  to  contractors.     This  quo-  is  probable  that  a  vote  to  end  the  strike 

ard  open-hearth  rails  in  lots  of  500  ton;;     tation    allows    the    dealers    a    profit    of  will   be   taken   next  week.     This   would 

and    over   can   be    purchased    at   $47,50     only  4c,  per  bbl.     The  wholesale  price  allow  the  men  to  return  to  work  under 

per    gross   ton,    12-   to    45-lb,    rails,    at     alongside  dock  to  dealers  is  $2,40;  the  protest,  the  differences  to  be  arbitrated, 

$2.20  per  100  lb.     Cast-iron  pipe  costs     unloading    charge    is    6c.;    handling    in  The  workers  have  signified  willingness 

$60   per   ton.     For   building    materials,     yard,  10c, ;  cartage  30c,;  profit,  4c,;  re-  to    accept    a    reduced    wage — 85c,    for 

the   prices  are:   $14  for  common  brick,     suiting  in  a  delivered  price  of  $2,90,  as  mechanics,  .50c.  for  helpers,  with  a  48- 

f,o,b,  kiln,  with  $2,75  per  1,000  for  de-     stated,  hour  week.     The  real  contention  is  over 

livery   charges;   55c,   per  ton   for  sand.         Steel  and  cast-iron  pipe  are  down  in  the  open  shop, 

at   pit,    $1.43    in   the    city;    $26    to    $28     San    Francisco,    as    is    also    linseed    oil.  The  Ottawa  branch  of  the  Canadian 

for  dimension  and  form  lumber  on  the     The  oil  has  dropped  Ic,  in  .\tlanta  and  Building  and  Construction  industries  has 

site.   Cement  sells  for  $3.05  net,  on  side-     8c.  in  Denver.     Steel  prices  have  been  announced    a   cut   of    10c.    per   hour   in 

tracks    or    in    warehouse.      Open-shop     adjusted   in  Atlanta  warehouses.  most  of  the  trades,   making  the  rates 

labor  is  paid  as  follows:     Bricklayers,         Chicago  labor  unions  have  declined  to  90c.  for  bricklayers,    75c.   for   carpen- 

Sljc.  to  $1   per  hour;   carpenters,  70  to     accept  the  20  per  cent  cut.     Employers  ters,  50c.  for  common  laborers. 
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Am.  Soc.  C.  E.  Harmony 

HARMONY  over  constitutional  changes  prevailed  last 
week  at  the  Houston  convention  of  the  American 
Society  of  Civil  Engineers.  The  armed  neutrality  of 
the  January  meeting  had  changed  to  a  genuine  effort 
to  get  together.  The  Houston  convention  did  not  dis- 
cuss the  draft  as  to  essentials.  The  only  change  it  made 
of  its  own  motion  was  to  omit  a  single  redundant  line. 
All  other  changes  made  were  at  the  instance  of  the 
revision  committee,  the  most  important  one — and  one 
absolutely  necessary  to  meet  the  demands  of  the  mem- 
bers— having  the  object  of  restricting  nominating  votes 
for  directors  to  members  of  the  respective  districts. 
The  membership  may,  therefore,  take  the  changes  as 
they  appear  on  the  ballot  without  fear  that  a  handful 
of  members  has  upset  the  protracted  consideration  of 
the  revision  committee.  As  a  result  of  the  Houston 
decision  it  seems  likely  that  the  society  will  have  a  new 
constitution  by  the  fall. 

Technical  Life  Revived 

IN  ADDITION  to  the  effort  to  get  along  at  the  Hous- 
ton meeting  another  hopeful  sign  was  the  announce- 
ment of  the  authorization  of  committees  to  promote 
research  and  technical  activities.  Especially  will  the 
latter  benefit  the  local  sections,  which  have  long  felt 
the  need  of  a  common  bond  other  than  that  which 
develops  out  of  the  interest  in  selecting  the  society's 
'iflficers.  The  applause  which  greeted  the  news  that  the 
Proceedinga  would  henceforth  contain  all  papers  and 
discussions  also  indicated  the  desire  to  restore  the  so- 
ciety to  technical  functioning.  Hard  work  and  service 
along  solid  lines  apparently  are  just  ahead.  For  this 
there  is  reason  for  hearty  conirratulation. 

Log-Flume  Engineering 

IOG-FLL'ME  construction  has  in  the  past  been  charac- 
.rfterized  by  the  lack  of  sound  engineering  design. 
The  logger  has  depended,  except  in  the  largest  opera- 
tions, upon  his  owTi  devices  and  experience  to  get  the 
logs  out  of  the  woods.  The  building  of  the  flume  has 
been  considered  as  elementary  as  the  building  of  a 
skid  road.  Conseriuently,  flumes  have  been  built  more 
or  less  rudely  and  logs  have  been  floated  to  the  mill 
with  varying  degrees  of  .success.  What  the  engineer 
may  contribute  to  this  branch  of  logging  engineering 
is  told  in  an  article  on  p.  768  of  this  issue.  The  author 
'hows  that  getting  the  logs  to  the  mill  involves  many 
considerations  usually  neglected.  Mr.  Woods  has  re- 
duced to  a  minimum  the  snaking  of  logs  coming  down 
.side  gulches,  by  carrying  the  flume  to  the  timber  rather 
than  the  timber  to  the  flume.  Study  of  operation  of 
flumes  has  resulted  in  adopting  a  vertical  curve  that 
reduces  clogging  of  the  flume  under  certain  conditions 
and  the  throwing  out  of  log.s  under  others.     Other  im- 


portant observations  having  relation  to  successful  opera- 
tion will  be  found  in  the  article  in  question.  Not  less 
important  are  the  construction  methods  which  the 
trained  engineering  mind  has  developed.  These,  while 
simple,  are  decidedly  novel  in  character  and  will  be 
much  appreciated  by  men  who  have  had  experience  in 
getting  things  done  in  new  country. 

Zig-Zag  Concreting  Chutes 

DAM  construction  affords  exceptional  opportunity  for 
ingenuity  in  the  layout  of  concreting  plants.  In 
the  Far  West,  particularly,  where  so  many  masonry 
dams  have  been  built  in  the  past  few  years,  these  plants 
have  been  many  and  varied.  The  one  at  the  Scott 
dam  on  the  Eel  River,  illustrated  in  this  issue,  is  a 
case  in  point.  The  adoption  of  the  paralleling  trestle 
led  to  multiplied  chuting,  with  central  station  hoppers 
feeding  each  of  the  chutes.  This  is  fairly  common,  but 
what  is  not  so  common,  although  it  is  not  unique,  is  the 
zig-zag  wooden  chute  which  connects  the  hopper  to  the 
lower  position  of  the  suspended  steel  chutes.  At  first 
glance  these  have  somewhat  the  appearance  of  a  child's 
sand  toy,  and,  with  their  numerous  acute-angled  turns, 
would  seem  to  be  apt  to  clog  easily.  The  testimony, 
however,  is  to  the  contrary.  Dropping  concrete  ver- 
tically a  considerable  distance  is  a  necessar.v  operation 
in  many  kinds  of  construction.  These  zig-zag  wooden 
chutes  would  seem  to  be  well  worth  considering  as  a 
substitute  for  the  not  altogether  satisfactory  means 
generally  adopted. 

Fire  Resisting  Concrete  Buildings 

THP]  Edison  firp  in  190!)  taught  us  many  things 
about  the  fire  resistance  of  concrete  buildings;  first 
of  all  that  an  unburnable — or  at  least  slow  burning — 
envelope  does  not  prevent  its  contents  from  burning 
rapidl.v  and  secondarily  that  there  are  many  precautions 
in  design  which  serve  to  reduce  the  percentage  of 
lailure  of  a  concrete  structure  subjected  to  severe  fire. 
Since  then  several  other  fires  have  added  to  our  knowl- 
edge and  the  excellent  tests  by  the  Bureau  of  Standards 
and  the  Fire  Underwriters'  Laboratories  have  supi)lied 
confirmator.v  data.  The  exceptionally  intense  fire  in 
the  Barrett  company'.s  naphthalin  drying  house,  de- 
.scribed  on  another  page,  is  the  latest  addition  to  the 
record.  It  demonstrates  again  that  unprotected  struc- 
tural steelwork  is  a  dangerous  adjunct  to  a  concrete 
building,  that  square,  rodded  columns  soon  lose  section 
under  fire  and  thercl)y  may  readily  reach  a  failing  unit 
stress,  that  lightly-covered  reinforcement  is  easily  over- 
heated and  weakened  and  that  gravel  aggregate  tends 
to  spall  under  fire.  All  of  these  things  should  be  taken 
tare  of  in  proper  design  and,  in  adflition,  the  principles 
of  fire  protection  must  Iw  applied  in  concrete  buildings 
just  as  they  are  in  buildings  of  inflammable  material. 
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Integrity  of  Public  Service 

RECENTLY  we  called  attention  to  the  political  situa- 
.  tions  now  endangering  the  work  of  some  highway- 
departments.  Here  is  obvious  occasion  for  the  activi- 
ties of  engineering  societies,  as  was  pointed  out  in  con- 
nection with  the  instances  at  issue.  Would  not  engi- 
neering societies  be  strengthened  in  their  efforts  to 
preserve  the  integrity  of  public  engineering  services  if 
in  every  political  campaign  they  would  lay  before  the 
two  principal  parties  memorials  regarding  the  proper 
standards  in  the  technical  services  of  government.  Can- 
didates would  thus  learn,  before  election,  that  the  engi- 
neering societies  were  vigilant  in  the  defense  of  gov- 
ernmental engineering  organizations.  They  would  be 
less  inclined  to  come  into  conflict  with  these  engineering 
societies.  The  societies  themselves  would  be  stronger 
when  action  was  demanded  if  they  had  previously  made 
the  acquaintance  of  officials  by  laying  before  them  a 
strong  statement  of  principles.  If  the  presentation  be 
made  in  person  by  public-affairs  committee  of  the  so- 
cieties so  much  the  better.  On  the  "check  list"  of  every 
governing  body  of  an  engineering  society  in  this 
country  should  go  this  item:  "Before  election. — Send 
memorandum  of  principles  governing  engineering  serv- 
ices to  candidates  for  offices  controlling  such  services." 

Water  Meters  on  the  Grill 

WATER-METER  manufacturers  were  grilled  at  the 
Lockwood  hearings  in  New  York  last  week.  Prob- 
ably there  were  reports  in  newspapers  even  at  far- 
distant  points,  and  if  the  newspapers  "ran  true  to  form" 
they  took  the  Lockwood  evidence  as  complete  proof  that 
there  is  in  New  York  a  high-handed  meter  manufac- 
turers' ring.  Engineers  will  do  well,  however,  to  sus- 
pend judgment,  for  the  Lockwood  hearings  continue 
to  be  of  the  ex  parte  type,  as  was  pointed  out  in  our 
discussion  of  the  hearings  on  the  cement  industry.  As 
a  matter  of  fact,  the  water-meter  hearing  did  not  even 
attempt  the  introduction  of  evidence  showing  that  the 
meter  manufacturers  used  any  influence,  whether  mone- 
tary or  otherwise.  Just  because  the  New  York  Board 
of  Aldermen  refused  to  admit  the  Badger  meter  the 
conclusion  was  drawn  that  the  meter  manufacturers 
were  responsible  for  the  exclusion.  Only  four  days 
elapsed,  however,  before  the  newspapers  which,  in  news 
columns  and  editorials,  unmercifully  damned  the  com- 
peting meter  manufacturers  were  with  equal  positive- 
ness  reporting  that  the  exclusion  of  the  Badger  meter 
was  due  to  the  refusal  of  the  Badger  company  to  bribe 
the  board  of  aldermen  or  certain  of  its  members.  As 
evidence  of  the  injustice  of  not  permitting  cross-exami- 
nation in  these  hearings  is  the  statement  of  the  star 
witness  that  his  company  was  selling  the  simall  sized 
water-meters — 5  in. — for  one-third  less  than  were  his 
competitors.  His  own  price  actually  figured  to  |9.67 
while  competing  manufacturers  repoi't  recent  sales  for 
various  figures  below  $10  and  some  as  low  as  $9.46. 
The  Lockwood  hearings  are  undoubtedly  resulting  in 
good  but  they  are  also  spreading  misinformation  on 
which  the  public  is  convicting  many  who  have  not  only 
not  had  a  fair  trial  but  are  probably  far  removed  from 
the  wrong-doing  that  the  counsel  to  the  committee 
imputes  to  them.  Eventually  the  cases  will  be  cleared 
up,  in  some  instances  through  court  trials,  but  at  pres- 
ent justice  demands  that  judgment  be  withheld. 


The  New  Federal- Aid  Road  Bill 

RADICAL  changes  in  the  administration  of  federal- 
,  aid  highway  work  will  be  made  if  the  bill  intro- 
duced in  Congress  this  week  by  Representative  Dowell 
of  Iowa  is  enacted  into  law.  The  measure,  the  chief 
provisions  of  which  were  given  on  p.  738  of  the  news 
section  last  week,  was  drafted  by  the  executive  com- 
mittee of  the  American  Association  of  State  Highway 
Officials  and  before  its  presentation  was  reviewed  by 
the  President  and  the  Secretary  of  Agriculture.  The 
document  has  been  referred  to  as  a  golden  mean  between 
inadvisable  extremes.  It  aims,  through  several  far- 
reaching  modifications  of  the  existing  federal-aid  high- 
way act,  passed  in  1916  and  amended  in  1919,  to  cor- 
rect certain  undesirable  features  of  federal-aid  work 
and  to  place  the  future  program  upon  a  sounder  basis. 

One  of  the  chief  criticisms  of  federal-aid  work  has 
related  to  the  practice  in  some  states  of  matching 
federal  appropriations,  not  exclusively  with  state  funds, 
but  with  county  or  a  combination  of  state  and  county 
money.  The  result  has  been  that  great  pressure  has 
been  brought  to  bear  to  select  roads  for  political  rather 
than  traflRc  reasons.  This  has  resulted  in  the  expendi- 
ture of  funds  upon  isolated  stretches  having  little  rela- 
tion to  a  logical  state  or  national  system  of  roads. 

This  condition  will  be  remedied  by  the  passage  of 
the  new  bill.  It  provides  that  within  a  period  of  two 
years  federal  government  appropriations  shall  be 
matched  with  state  funds.  There  will  then  be  no 
financial  backing  for  local  interests  in  their  efforts  to 
secure  the  expenditure  of  federal-aid  money  for  high- 
ways of  only  local  importance.  State  highway  depart- 
ments will  be  able  to  select  for  improvement  routes 
which  are  demanded  by  the  best  interests  of  the  whole 
state.    This  will  be  a  big  step  foi-ward. 

Of  equal  importance  is  the  stipulation  requiring  the 
designation  by  each  state  accepting  federal  funds  of  a 
state  highway  system,  with  a  mileage  not  to  exceed  7 
per  cent  of  the  total  mileage  of  the  state.  The  roads  in 
the  system  would  be  classified  into  two  groups:  First, 
the  primary  or  interstate  i-oads,  which  are  to  comprise 
three-sevenths  of  the  state  system,  and  second,  the  sec- 
ondary or  intercounty  roads  constituting  the  remaining 
mileage.  The  designation  of  highway  systems  by  the 
states  and  the  classification  of  roads  is  something  which 
the  U.  S.  Bureau  of  Public  Roads  has  been  ardently 
advocating  for  some  time.  Up  to  the  present,  however, 
it  has  not  been  vested  with  the  authority  to  insist  upnjn 
such  principles,  even  though  their  soundness  has  been 
generally  recognized.  With  state  highway  systems  defi- 
nitely selected  and  recorded,  and  the  further  important 
provision  that  federal-aid  shall  be  specifically  limited 
to  such  systems,  the  prospect  for  a  network  of  highways 
of  interstate  and  intercounty  importance  is  definitely 
assured.  This  feature  of  the  bill  should  go  a  long  way 
toward  reconciling  the  national  highway  system  advo- 
cates, who  until  recently  failed  to  support — if  they 
did  not  actually  obstruct — the  policy  of  federal  aid. 

One  other  admirable  feature  of  the  bill  deserves 
emphasis — the  section  relating  to  maintenance  of  com- 
pleted work.  Briefly,  federal  aid  will  be  withheld  from 
a  state  unless  adequate  state  funds  for  maintenance 
are  provided,  and  in  the  event  of  a  state's  failure  to 
maintain  a  project  built  with  the  aid  of  government 
funds  the  Secretary  of  Agriculture  must  refuse  to 
approve  any  project  for  road  construction  in  such  state 
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and  is  also  given  authority  to  put  a  road  in  proper  condi- 
tion by  using  the  state's  federal-aid  allotment.  Drastic 
insistence  upon  proper  maintenance  has  long  been  needed 
and  this  feature  of  the  bill,  if  passed,  will  enable  the 
government  to  insure  satisfactory  maintenance  on  roads 
which  its  funds  have  helped  to  build. 

The  bill  deserves  unqualified  support.  It  represents 
the  best  thought  of  an  organization  which  recognizes 
that  the  great  roadbuilding  program  of  the  future  must 
be  carried  out  on  a  sound  economic  basis.  Under  the 
existing  law  certain  unsatisfactory  practices  could  not 
be  corrected.  The  new  bill,  giving  increased  control  to 
the  federal  authorities,  puts  teeth  in  the  original  act 
and  will  insure  the  selection  and  construction  and  later 
the  adequate  maintenance  of  a  system  defensible  upon 
economic  lines. 

In  thus  commending  the  new  measure  we  do  not  wish 
to  belittle  the  efforts  of  those  who  put  through  the 
first  large-scale  federal-aid  appropriations.  Imperfec- 
tions were  to  be  expected.  There  has  been  written  into 
the  new  bill  the  lessons  of  experience. 


The  Need  for  Statistics  About  Business 

NEVER  before  has  so  much  attention  been  given  in 
a  public  way  to  the  use  of  statistical  aids  in  the 
determining  of  business  policy.  Open-price  associations 
have  been  attacked  in  a  suit  before  the  federal  courts; 
they  have  been  painted  in  the  deepest  black  in  the  Lock- 
wood  building  investigation  in  New  York,  and  have 
been  an  important  feature  of  a  report  to  the  President 
by  the  Federal  Trade  Commission.  Private  statistical 
service  bureaus  are  multiplying  rapidly  and  are  strongly 
presenting  in  per.son  and  in  advertising  the  advantages 
accruing  from  statistical  guidance  of  commercial  and 
industrial  enterprises.  Their  growth  is  evidence  of  a 
new  appreciation  by  business  men  of  the  value  of  such 
statistical  service.  Finally,  Mr.  Hoover  in  his  address 
before  the  U.  S.  Chamber  of  Commerce  at  Atlantic  City 
proposed  the  establishment  by  the  government  of  a  sta- 
tistical service  covering  every  great  commodity  and  the 
more  important  industries.  The  subject  is  pertinent  to 
the  work  of  engineers  and  contractors,  for  the  building 
material  industries  are  involved. 

Those  who  see  evil  in  the  collection  and  exchange  of 
statistics  are  interested  primarily  in  preventing  them 
from  being  used  to  the  detriment  of  the  public — a  posi- 
tion thoroughly  sound.  The  public  interest  is  para- 
mount. However,  in  the  sweeping  condemnations  that 
have  been  made,  as  exemplified  in  the  one-sided  Lock- 
wood  investigation,  there  is  no  admission  whatever  that 
figures  may  result  in  good  to  the  public,  much  less  of 
the  fact  that  they  are  necessary  for  the  stable  conduct 
of  business,  and  thus  have  a  positive  bearing  on  the 
welfare  of  every  citizen. 

Of  course,  eternal  vigilance  i.s  still  the  price  that  the 
public  must  pay  for  protection  against  a  goodly  portion 
of  the  business  ommunity.  In  other  words,  most  bu.'^i- 
ne.'fs  men  are  human  and  when  the  opportunity  is 
offered,  will  take  advantage  of  the  public.  But  that 
does  not  detract  from  the  fact  that  some  measure  of 
co-operative  effort  is  not  only  required,  but  is  in  the 
interest  of  the  public.  The  problem  is  to  devise  methods 
for  securing  the  advantages  which  should  accrue  to  the 
public  and  industry  from  group  effort  while  erecting 
safeguards  to  prevent  the  exploitation  of  the  public. 

Two  excellent  examples  of  how  the  public  may  benefit 
from  the  gathering  of  industrial  and  commercial  sta- 


tistics will  be  found  in  Mr.  Hoover's  address  in  the 
business  news  section  of  this  issue.  It  is  pertinent 
to  note,  however,  that  the  benefits  come  not  from  the 
mere  gathering  of  these  statistics  for  the  industries  but 
from  their  dissemination  to  the  public.  Therein  is  the 
crux  of  the  situation.  There  is  strong  temptation  when 
information  is  held  within  the  industry  to  allow  it  to 
be  used  as  the  starting  point  of  collusive  operations. 
The  danger  of  this  temptation  would  be  lessened  if  the 
figures  were  given  to  the  public,  for  the  buyer  would 
thoroughly  understand  conditions  and  be  in  a  position 
to  detect  collusive  effort. 

The  policy  of  publicity  of  figures  has  been  followed 
to  an  extent  in  some  industries.  The  results  have  been 
satisfactory,  as  witness  the  generally  favorable  atti- 
tude in  business  circles  toward  the  U.  S.  Steel  Corpora- 
tion. Even  in  the  steel  industry,  however,  the  facts 
made  public — relating  chiefly  to  furnaces  in  blast,  the 
volume  of  production  and  the  volume  of  business  being 
placed — do  not  go  nearly  as  far  as  a  government  sta- 
tistical department  would  go.  There  would  be  rather 
full  data  on  production,  consumption  and  stocks,  with 
information  regarding  capacity  of  the  industry  and  the 
percentage  of  plants  in  operation.  Manufacturers' 
prices,  as  a  check  on  profiteering  dealers,  should  also  be 
published,  at  least  for  the  basic  industries. 

The  object,  within  industry,  to  be  accomplished  by 
full  statistical  information  is  to  secure  a  more  intelligent 
guidance  of  industry  and  trade.  Every  business  man 
makes  constant  efforts  to  ascertain  what  his  competitors 
are  doing,  and  though  it  may  take  time  he  eventually 
doe?  learn  what  they  are  doing  and  guides  himself 
accordingly.  But  while  getting  the  data  his  business 
may  suffer  grievously.  There  may  be  serious  over-pro- 
duction with  consequent  heavy  bank  carryings,  sharp 
lay-off  of  employees,  and  all  the  other  evils  which  go 
with  organization  disruption,  and  idle  industrial  plants. 
Full  information  of  what  is  going  on  in  the  industry 
allows  tendencies  to  be  sensed  at  the  very  start,  and 
the  application  of  remedies  that  will  assure  the  flatten- 
ing of  the  peak.  This  tends  to  a  healthier  industrial 
condition — which  is  of  universal  advantage. 

The  dissemination,  whether  through  open-price  asso- 
ciations or  a  government  agency,  of  [iricc  information, 
as  distinguished  from  production  information,  also  tends 
to  eliminate  the  "competition  of  ignorance."  Under- 
selling of  fair  prices  by  those  with  no  knowledge  of 
their  costs  is  a  common  industrial  evil.  Such  practice 
eventually  eliminates  the  unfortunate  individual,  but  not 
iniHI  the  public  haji   paid  the  bill   through   liquidation. 

Without  doubt  there  will  be  objection  to  goverimient 
publication  of  statistics  by  those  fearful  of  more  gov- 
ernment interference  in  business.  Thp  benefits  to  be 
derived  are  too  great,  however,  to  allow  their  fears  to 
prevail.  It  is  commonly  conceded  that  our  luisjnoss  men 
generally  guess  at  the  futui-o  and  decide  their  courses 
from  day  to  day,  instead  of  laying  down  policies  based 
on  a  thorough  understanding  of  conditions.  Anything 
that  will  get  us  away  from  this  policy  of  "playing 
hunches"  will  be  of  general  benefit. 

Such  sentiment  is  building  up  against  open-price 
a.snociations  that  they  are  quite  likely  to  be  prohibited 
by  law,  even  if  under  the  present  court  proceedings 
they  are  found  not  to  violate  the  anti-trust  laws.  If 
that  should  result,  some  other  mean.s  to  the  same  end 
must  be  found.  The  government  collection  and  di.tsemi- 
nation  of  data  offers  a  solution. 
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Concrete  Dam  on  Eel  River  Built  on  Shale  Foundation 

Dam  Lengthened  After  Rock  Slipped  at  Abutments  —  Extensive  System  of  Sub-Drains  Used — 
Elaborate  Chuting  Plan  From  Auxiliary  Trestle 


There  is  nov)  under  cnnstruction  on  the  Eel  River, 
about  150  miles  north  of  San  Francisco,  a  gravity 
section  concrete  dam,  knoum  as  the  Scott  dam,  which 
is  noteworthy  both  as  to  design  for  the  provisions 
jgainst  underflow  and  in  construction  for  the  com- 
prehensive chuting  plant  which  has  been  installed. 
The  structure  is  furthermore  of  interest  because  of 
a  large  rock  slip  which  occurred  at  one  abutment 
and  which  has  necessitated  the  extension  of  the 
dam  about  40  ft.  beyond  its  original  length.   In  the 


first  of  the  following  tvn  articles  the  sub-drainage 
design  and  the  difficulties  due  to  the  slip  are  dis- 
cussed. The  second  article  is  devoted  to  the  concrete 
placing  operations. 

The  dam  is  being  built  for  the  Snow  Mountain 
Water  &  Power  Co.  The  designs  were  prepared  by 
B.  C.  Conduit  and  the  work  has  been  ca'ried  out 
under  the  direction  of  Edwin  H.  Warner,  engineer 
in  charge  of  construction.  W.  A.  Kraner,  of  San 
Francisco,  holds  the  contract  for  the  work. 


Drainage  Design  and  Foundation 
Difficulties  of  Dam 

THE  Eel  River  dam  is  a  gravity  concrete  structure 
originally  designed  to  be  725  ft.  long  but  later 
extended  to  a  length  of  765  ft.  and  135  ft.  high.  Of 
the  dam  crest  length  485  ft.  is  treated  as  spillway  and 
in  order  to  prevent  the  overflow  from  cutting  around 
the  ends  of  the  structure  curved  deflector  walls  were 
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EEL   RIVER,    CAL. 
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dssigned  on  the  downstream  face  of  the  spillway  from 
crest  to  toe,  these  walls  converging  so  that  where  they 
terminate  at  the  toe  the  width  of  the  spillway  will  be 
decreased  to  185  ft.  From  the  downstream  toe  an 
apron  extends  30  ft.  along  the  river  bed  below  the 
dam  proper  and  is  extended  down  to  the  shale  rock 
below. 

When  an  examination  of  foundation  conditions  was 
made  at  the  site  of  the  dam,  exploration  tunnels  and 
shafts  disclosed  a  shale  formation  with  talcose  intru- 
sions. The  shale  was  pronounced  firm  enough  to  carry 
the  weight  of  the  dam  provided  water  was  kept  out 
of  the  foundation.  Accordingly,  the  axis  of  the  dam 
was  shifted  until  the  structure  could  rest  entirely  on 
shale,  and  provision  was  made  for  grouting  below  the 
cut-off  wall  to  make  the  seal  at  the  upstream  face  as 
effective  as  possible.    Furthermore,  a  network  of  under- 


drains  was  specified  to  carry  off  seepage  water  which 
might  find   its  way   under  the  structure. 

Last  season  parts  of  the  dam  were  completed  to 
the  full  height  of  135  ft.  The  excavation  made  before 
the  first  concrete  was  poured  extended  15  to  25  ft. 
below  the  ground  surface  for  the  full  width  of  the 
dam  and  a  cut-off  trench  on  the  upstream  face,  5  ft. 
wide,  was  carried  10  ft.  deeper  than  the  adjacent 
e.Kcavation.  Before  pouring  concrete,  3-in.  pipes  were 
left  in  the  cut-off  wall  forms, 
spaced  5  ft.  apart  and  placed 
so  that  their  tops  would  pro- 
trude on  the  upstream  face 
of  the  concrete  just  above 
ground  level.  Through  these 
pipes  13 -in.  drills  were  driven 
to  a  depth  30  ft.  below  the 
bottom  of  the  cut-off  wall  and 
"  -      lociifjon       when  the  concrete  had  \i&xA- 

ened,  these  holes  were  grouted 
under  a  200-lb.  pressure,  the  amount  of  cement  used 
per  pole  varying  from  6  to  150  sacks. 

The  drains  under  the  dam  consist  of  porous  con- 
crete tile  cast  on  the  job  in  18-in.  sections,  3,  6,  and 
8  in.  in  diameter.  Lines  of  drains  were  laid  parallel 
with  the  axis  of  the  dam  and  on  15-ft.  centers  under 
the  entire  structure.  These  longitudinal  drains  are 
all  3  in.  in  diameter  except  the  line  nearest  the  up- 
stream face  which  is  of  6-in.  tile.  By  means  of  risers, 
each  of  these  lines  is  connected  every  80  ft.  to  cross 
lines  of  8-in.  tile,  imbedded  in  the  concrete  5  ft.  above 
the  bottom  of  the  excavation.  The  8-in.  lines  in  turn 
are  connected  by  risers  to  a  gutter  at  one  side  of  a 
3  x  5-ft.  inspection  gallery  which  is  to  run  entirely 
through  the  dam  beginning  at  levels  near  the  top  at 
both  ends  of  the  structure  and  extending  thence  down 
to  a  central  level  85  ft.  below  the  crest  of  the  dam. 
From  its  lowest  point  this  gutter  discharges  through 
a  12-in.  pipe  leading  to  the  downstream  toe. 

Waterways  through  the  dam  left  in  the  concrete  in- 
clude a  3  X  5-ft.  sluiceway,  controlled  by  a  Sliding 
gate  on  the  upstream  face,  and  a  6-ft.  circular  outlet- 
pipe  imbedded  in  the  concrete  which  may  later  be  used 
for  operating  a  2,000-hp.  watei-wheel.  It  is  planned  to 
build  a  small  power  house  for  this  waterwheel  just 
below  the  dam.  The  pipe  is  controlled  by  a  butterfly 
valve  and  a  needle  valve  at  the  downstream  end,  with 
provision  for  emergency  closure  by  means  of  a  sliding 
gate  on  the  upstream  face  of  the  dam. 
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Two  sluice-ways  through  the  dam,  used  as  a  bypass 
for  stream  flow  during-  construction,  are  to  be  filled  up 
after  completion  of  the  work  by  concrete  delivered 
through  six  pipes,  three  in  each  sluiceway,  left  in  the 
dam  for  this  purpose.  In  effecting  closure,  which  is 
to  be  done  at  low  water,  stop-logs  will  first  be  placed 
in  a  double  set  of  grooves  at  the  upstream  end  of  each 
sluiceway  and  the  space  between  them  will  be  filled 
with  concrete,  thus  effecting  a  permanent  seal.  A 
wooden  bulkhead  will  then  be  built  in  each  sluiceway 
downstream  from  the  concrete  pipe  nearest  the  upper 
end,  and  the  section  thus  closed  off  will  be  filled  with 
concrete,  pouring  from  the  top  of  the  dam  through 
the  pipe  imbedded  in  the  structure.  When  this  sec- 
tion is  full  and  the  concrete  has  set,  the  bulkhead  will 
be  moved  below  the  second  pipe  and  the  process 
repeated. 

As  an  additional  precaution  in  anchoring  the  plugs 
in  the  sluiceways,  a  notch  in  the  shape  of  an  inverted 
V  was  left  in  the  sluiceway  roofs  at  the  lower  ends 
of  the  concreting  pipes,  this  space  to  be  filled  by  con- 
crete as  the  closure  is  effected.  The  sluiceways  were 
also  tapered  to  a  decreased  cross-section  at  lower  end. 

After  completion  of  the  concrete  work  on  the  dam, 
which  is  to  include  a  J-in.  coating  of  "gunite"  on  the 
upstream  face,  it  is  planned  to  place  a  puddled  clay  fill 
on  the  upstream  side,  reaching  about  12  ft.  up  on  the 
concrete  and  extending  across  the  canyon  from  end 
to  end  of  the  dam. 

The  dam  was  well  along  toward  completion  when 
work  was  shut  down  for  the  winter  in  November, 
1920,  on  account  of  early  rains.  After  a  period  of 
heavy  rainfall  and  high  water  the  ground  at  the  south 
abutment,  against  which  no  concrete  had  been  poured, 
settled  and  moved  downward  toward  the  uncompleted 
structure.  A  hydraulic  giant  was  used  to  remove  the 
soft  material  in  this  slide  and  decision  was  then  made 
to  increase  the  length  of  the  dam  crest  about  40  ft. 
and,  with  this  exception,  to  complete  the  structure  on 
the  original  plan  as  early  in  the  present  spring  as 
water  permits. 


POSITION  OF  BOULDER  AT  ABUTMENT  OF  DAM  IS 
INDICATED  BY  CROSS   AT   RIGHT 

The  movement  on  the  south  bank  did  not  occur  with- 
out warning.  There  were  frequent,  though  slight 
movements  of  the  surface  on  this  bank  of  the  stream 
even  through  the  dry  season.  This  was  shown  by  the 
changes  in,  level  of  bench  marks  established  there 
during  construction.  The  November  movement  that 
occurred  after  the  high  water,  however,  moved  a  mass 
of  metamorphic  rock  which  was  previously  supposed 
to  be  in  permanent  position  and  against  which  it  had 
been  planned  to  pour  concrete.  This  movement  is 
attributed  by  power  company  engineers  to  the  fact  that 
the  flood  which  swept  through  the  gap  between  the 
uncompleted  portion  of  the  dam  and  the  south  abut- 
ment loosened  and  softened  the  layer  of  material  be- 
tween the  rock  and  the  .shale  beneath.     At  the  same 
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time  there  was  a  general  movement  in  the  overburden 
of  loose  material,  and  the  surface  of  the  south  bank 
was  effected  for  some  500  or  600  ft.  up  and  downstream 
and  about  the  same  distance  up  the  slope  of  the  hill. 

After  the  movement  a  hydraulic  giant  was  used  to 
remove  the  material  behind  this  face  of  rock  previously 
considered  as  an  abutment.  When  this  exposure  had 
been  made  the  rock  was  pronounced  a  true  boulder 
because  of  its  conchoidal  shape  and  the  striations  upon 
it.  It  is  estimated  to  contain  between  6,000  and  7,000 
cu.yd.  and  is  classed  as  belonging  to  a  later  geological 
age  than  the  underlying  shale.  This  boulder,  accord- 
ing to  the  belief  now  held,  originally  came  from  some 
point  upstream  or  farther  up  the  hill  and  is  entirely 
foreign  to  the  shale  formation  underlying  the  dam. 
The  November  movement  in  the  south  abutment  car- 
ried the  boulder  36  ft.  toward  the  dam,  and  left  it  at 
a  level  20  ft.  below  its  previous  position. 

Although  the  material  in  the  boulder  was  considered 


nodules.  The  material  exposed  by  this  work  is  reported 
to  be  a  hard  shale,  entirely  suitable  as  a  support  for 
the  concrete  of  the  dam.  The  plans  for  the  dam  were 
accordingly  changed  so  as  to  increase  its  length  by 
about  40  ft.,  as  shown  in  the  accompanying  drawing. 
To  complete  the  structure  on  the  foundation  thus  ex- 
posed, after  the  boulder  has  been  removed,  is  estimated 
to  require  about  4,000  cu.yd.  of  concrete  more  than  was 
contemplated    in  "the    original    design. 


Efficient  Plant  for  Handling 
Concrete  on  Dam 

THE  construction  plant  for  the  Eel  River  Dam  was 
selected  and  arranged  to  use  local  advantages  to 
the  utmost  and  to  maintain  the  maximum  speed  in 
placing  concrete.  Before  the  construction  crews  went 
to  the  job  complete  detailed  drawings  were  made  for 
all  structures  involved  in  the  construction  plant  and 
the  plans  for  these  were  car- 
ried out  consistently  without 
change.  The  contractor  deemed 
it  economical  to  build  a  trestle 
exceeding  the  full  height  of 
the  dam  and  to  use  in  connec- 
tion with  this  suspended  chutes 
for  delivering  concrete.  An 
exceptionally  high  degree  of 
flexibility  for  the  spouting 
system  and  a  reduction  to  the 
minimum  of  mixer  shutdowns 
on  account  of  trouble  in  the 
delivery  system  are  advan- 
tages claimed  for  this  arrange- 
ment. Other  features  of  the 
contractor's  plant  were  screw 
conveyors  for  delivering  ce- 
ment and  zig-zag  concrete 
chutes  to  avoid  a  straight  drop 
in  the  delivery  of  concrete. 

Rock  and  sand  for  the  con- 
crete were  obtained  from  pits 
in  the  stream  bed  above  the 
dam.  Two  l-cu.yd.  steam 
shovels  and  a  11-cu.yd.  drag- 
line skip  delivered  the  mate- 
rials from  above  and  below 
water    respectively    to    dump 


VIEW  OF  CONSTRUCTION  PLANT  FROM   SOUTH   BANK   OF  THE   RIVER 

firm  enough  to  warrant  its  incorporation  in  the  con- 
crete, decision  has  been  made  to  eliminate  it  from  the 
structure  entirely  for  two  reasons.  If  the  boulder  were 
left  in  place,  tunnels  would  have  to  be  driven  under  it 
in  which  to  replace  with  concrete  the  strata  of  soft 
shale  that  overlies  the  hard  shale.  Also,  after  the 
completion  of  the  concrete  dam  around  the  boulder,  a 
portion  of  it  would  project  on  the  downstream  face, 
thus  affording  a  lever  in  the  concrete,  as  it  were,  which 
might  at  some  time  be  a  menace  to  the  stability  of  the 
structure. 

At  the  same  time  that  the  rear  part  of  the  boulder 
was  exposed  with  the  hydraulic  giant,  excavation  was 
made  of  all  material  which  could  be  moved  with  a  2-in. 
nozzle  under  a  350-ft.  head  in  the  area  to  be  covered 
by  concrete.  About  30,000  cu.yd.  of  material  was 
moved    in    this    way,    chiefly    soft    shale    and-  talcose 


cars    shunted    into    the    pit. 

These  cars  were  taken  in 
three-car  trains  by  locomotives,  of  which  three  were 
ordinarily  kept  at  work  in  the  pit,  to  the  base 
of  an  incline  leading  up  to  the  bunkers.  The  cars 
were  rated  at  4  to  4A  cu.yd.  capacity  but  by  heaping 
them  up  they  were  made  to  handle  an  average  of  5 
cu.yd.  per  load.  The  incline  was  600  ft.  long,  built  on 
a  24-per  cent  grade,  and  the  cars  were  hauled  up  in 
three-car  trains  by  an  electric  hoist  at  the  top.  With 
this  equipment  the  materials  could  be  delivered  to  the 
bunkers  at  a  maximum  rate  of  about  200  cu.yd.  per 
hour  and  averaged,  during  periods  -of  continuous  oper- 
ation, about  150  cu.yd.  per  hour. 

From  the  hopper  beneath  the  top  of  the  incline  the 
coarser  material  passed  through  a  rock  crusher  and 
thence  all  of  it  went  by  bucket  conveyor  to  the  screens 
over  the  storage  bins.  Two  screens  were  provided, 
each  40  in.  in   diameter  and  20   ft.   long.     The  rock 
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ARRANGEMENT  OK  TH?:  TRESTLE  AND  SPOL'TING    SYSTEM   ON  EEL  RIVER  DAM 


screen  was  divided  into  two  10-ft.  sections,  one  having 
l|-in.  holes  and  the  other  3?-in.  holes.  The  sand 
screen  delivered  into  the  sand  bin  all  material  that 
would  pass  through  a  A-in.  opening.  The  three  bins 
each  had  a  capacity  of  350  cu.yd.  This  arrangement 
being  in  accord  with  the  finding,  made  before  the  work 
started,  that  concrete  of  maximum  density  would  result 
when  these  materials  were  mixed  in  the  proportion  of 
1:3:6,  the  6  being  divided  into  equal  portions  of  fine 
and  coarse  rock  as  segregated  by  the  screens.  From 
these  storage  bins  the  materials  went  into  the  mixer 
hopper  via  a  combination  chute  and  measuring  box. 

In  order  to  be  at  a  point  convenient  for  delivery 
of  cement  by  motor  trucks  the  shed  in  which  the  cement 
sacks  were  emptied  had  to  be  about  50  ft.  away  from 
the  bunker  structure.  The  plan  first  tried  was  to 
deliver  loose  cement  from  shed  to  measuring  box  by 
means  of  a  10-in.  pipe  set  on  a  45-deg.  .slope.  When 
it  was  found  that  the  cement  would  not  flow  satis- 
factorily on  this  grade  a  screw  conveyor  50  ft.  long 
was  substituted  which  discharged  into  the  cement  meas- 
uring box.  A  second  screw  conveyor  delivered  the 
cement  batches  from  measuring  box  to  mixer. 

The  mixing  equipment  consisted  of  two  2-cu.yd.  batch 
mixers,  this  capacity  being  selected  with  the  idea  that 
when  the  entire  distribution  system  was  in  running 
order  they  would  supply  concrete  as  fast  as  it  could  be 


handled.  During  the  height  of  the  work  it  was  found 
that  as  much  as  175  cu.yd.  of  concrete  could  he  placed 
per  hour  and  that  it  was  possible  to  average  1,500 
cu.yd.  per  12-hour  day  continuously.  During  the  month 
of  October  a  total  of  31,500  cu.yd.  of  concrete  was 
poured.  As  originally  designed  the  dam  was  to  have 
contained  86,400  cu.yd.  of  concrete.  Of  this  total 
79,200  cu.yd.  were  poured  before  the  work  was  closed 
down  for  the  winter. 

At  the  outset  of  the  work  observation  tests  were 
made  on  concrete  turned  in  the  mixer  for  periods  vary- 
ing from  22  to  60  seconds,  the  time  being  measured 
from  the  instant  at  which  the  charge  started  into  the 
mixer  to  the  instant  at  which  it  started  out.  The  result 
of  the.se  observations  was  the  decision  that  a  complete 
admixture  of  the  materials  was  attained  in  three-quar- 
ters of  a  minute.  As  the  mixers  were  operated  at  13 
r.p.m.  a  three-quarter-minute  mixing  period  meant  9 
turns  per  batch,  and  this  was  adopted  as  standard 
throughout  the  job. 

Each  mixer  discharged  into  a  bin  with  two  outlet 
gates,  the  outlets  being  .■<eparated  by  a  central  parti- 
tion of  such  height  that  a  batch  would  fill  the  bin  to  a 
level  just  above  the  partition.  Thus,  after  both  mixers 
had  discharged  into  their  bins,  it  was  po.ssiblc  to  load 
four  cars  simu'taneously.  The  outer  walls  of  the  bins 
were  carried   up  high  enough  so   that   two  batches  of 
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DRAINS  UNDEK  DAM  BEFORE  POURING  CONCRETE 

concrete  could  be  put  into  each  when  desired,  thus 
affording  a  storage  capacity  that  sometimes  avoided  the 
necessity  for  shutting  down  the  mixers  on  account  of  a 
brief  delay  .somewhere  in   the   delivery   system. 

Before  any  concrete  was  poured  a  driven-pile  trestle 
was  built  close  to  the  line  which  marked  the  upstream 
face  of  the  dam.  Piles,  bracing  and  caps  for  this  struc- 
ture were  all  cut  in  the  woods  near  by.  The  trestle 
was  built  to  a  height  slightly  above  the  top  of  the  dam, 
but  in  order  to  keep  to  a  minimum  the  length  of  the 
incline  from  the  gravel  pit  the  entire  bunker  arrange- 
ment was  worked  out  so  the  mixers  would  deliver  by 
gravity  to  cars  that  could  run  on  an  approximately  level 
track  to  a  stage  of  the  trestle   12  ft.  below  its  top. 

When  all  the  concrete  which  could  be  delivered  by 
gravity  from  this  level  had  been  poured  the  tracks 
were  moved  to  the  top  of  the  trestle.  The  remaining 
10,000  cu.yd.  of  concrete  was  discharged  from  the 
mixers  directly  into  the  cars,  the  12  ft.  of  elevation 
that  made  this  possible  being  gained  by  eliminating 
the  bins  between  mixers  and  cars.  The  cars  were  of 
2-cu.yd.  capacity  with  wedge-shaped  bottoms  and  12  x 
24-in.  gates  on  one  side.  A  single  track  was  provided 
on  the  trestle  with  sidings  to  enable  incoming  and  out- 
going trains  to  pass. 

It  was  found  that  the  operation  of  discharging  con- 
crete from  the  cars  was  delayed  by  the  necessity  for 
using  a  shovel  to  loosen  concrete  which  caught  in  the 
corners.  When  this  was  discovered  fillets  were  welded 
into  the  corners  of  the  cars,  thereby  obviating  the 
delay  and  saving  for  each  of  the  two  trains  one- 
twentieth  of  the  time  consumed  in  its  round  trip,  thus 
increasing  by  10  per  cent  the  rate  at  which  yardage 
was  placed  in  the  dam. 

A  feature  of  the  construction  program  was  the  use 
of  four  50-ft.  booms  set  about  80  ft.  apart  on  the  side 
of  the  trestle  facing  the  dam.  A  hopper  of  capacity 
sufficient  to  hold  two  train  loads  of  concrete  was  located 
alongside  the  track  on  the  trestle  and  immediately  above 
each  boom.  A  zig-zag  wooden  chute  connected  this 
hopper  with  the  inner  end  of  the  chute  suspended  from 
the  boom.  By  means  of  the  counterbalanced  arrange- 
ment shown  in  the  drawing  on  p.  753,  each  chute  and 


boom  could  be  swung  so  as  to  deliver  concrete  anywhere 
in  its  half  circle  of  100  ft.  radius.  The  advantage  of 
using  four  booms  was  that  while  the  spouting  system 
on  any  one  of  the  booms  was  being  changed  or  adjusted 
there  was  no  stoppage  of  the  steady  flow  of  concrete, 
the  cars  being  routed,  in  the  meantime,  to  the  next 
boom. 

Beginning  with  the  full  spouting  arrangement  shown, 
as  the  level  of  "the  concrete  rose,  10-ft.  sections  of  the 
chute  were  removed  from  the  outer  end  one  at  a  time 
until  only  the  section  under  the  boom  remained.  The 
lioom  was  then  raised  48  ft.  to  a  level  just  below  the 
track,  and  the  full  length  of  suspended  counterbalanced 
chutes  were  replaced. 

The  concreting  crew  included  18  men  assigned  to  the 
following  duties :  Two  men  at  each  mixer,  operating 
f^ates  that  admitted  material  to  the  charging  hopper; 
one  man  charging  and  discharging  each  mixer  (includ- 
ing operation  of  the  water  barrel)  ;  one  gateman  at  the 
mixer  hopper  loading  dump  cars;  two  engineers  on 
3-ton  gasoline  locomotives  that  handled  cars  from 
mixer  to  trestle;  two  men  opening  gates  on  concrete 
cars;  one  man  above  the  cars  at  dumping  point  to 
insure  thorough  dumping;  one  hopper  man  at  head  of 
the  zig-zag  drop  chute;  one  rigger  to  swing  and  adjust 
booms  and  spouting  system;  one  foreman  and  six 
shovel  men  in  the  concrete. 

The  forms  consisted  of  5  x  10-ft.  wood  panels,  which 
were  moved  upward  as  the  work  progressed.  These 
forms  were  held  in  place  by  tie-wires  attached  to  runs 
of  No.  6  anchor  wires  spaced  4  ft,  apart  vertically. 
With  these  stays  on  the  inside  and  guy  wires  on  the 
outside  of  the  forms  each  panel  was  held  in  place 
without  wood  bracing. 

Pouring  was  ordinarily  continued  in  alternate,  full- 
width  sections  of  the  dam  40  ft.  long,  a  lift  of  about 
5  ft.  being  made  at  a  pouring.  The  forms  were  kept  10 
to  15  ft.  ahead  of  the  concrete  level  and  were  stripped 
three  days  after  pouring. 


Plans  for  Greater  San  Francisco 

A  program  of  civic  and  industrial  development  in 
San  Francisco  was  outlined  by  Dr.  B.  M.  Rastall  at 
the  annual  banquet  of  the  Chamber  of  Commerce  of 
that  city.  Dr.  Rastall  has  been  engaged  for  several 
months  in  making  an  industrial  survey  of  the  city  and 
the  address  reviewed  the  important  features  of  the  com- 
prehensive report  he  is  making  to  the  Chamber  of 
Commerce.     The  first  of  these  recommendations  were: 

(1)  Removal  of  Rincon  Hill  to  permit  location  of  in- 
dustrial district  south  of  Market  Street  with  easy  access 
to   waterfront   and   access    to    railroads   entering   city. 

(2)  Reclaiming  and  replanning  of  Islais  Creek  flats 
to  provide  additional  industrial  sites  and  elimination  of 
present  barrier  to  through  routes  from  ciW  to  natural 
industrial  districts  to  the  south.  (3)  Construction  of 
great  industrial  terminals  at  Hunters  Point,  which 
would  have  deep  water  dockage  and  direct  connection 
with  railroads.  (4)  Additional  harbor  facilities  and 
progressive  harbor  management  to  take  advantage  of 
proposals  1,  2  and  3.  (5)  Extension  of  street  car  sys- 
tems under  single  ownership  with  adequate  financial 
provisions.  (6)  Replanning  of  isolated  districts  now 
laid  out  on  checkerboard  plan  with  25-ft.  lots  to  permit 
of  modern  home  district  development.  (7)  Develop- 
ment of  future  water  supply,  making  available  large 
excess  amounts  to  attract  certain  classes  of  industry. 


May  5,  1921 


ENGINEERING     NEWS-RECORD 


755 


Interstate  Water  Conflicts  and  Possible  Solution 

A  Discussion  by  Representative  Engineers 


SUGGESTIONS  by  R.  I.  Meeker,  irrigation  engineer, 
Denver,  Col.,  in  Enqijiecring  News-Record  Jan.  27, 
p.  157,  for  interstate  co-operation  to  avoid  conflicts  over 
water  rights  and  also  to  further  the  more  complete 
utilization  of  our  water  resources  have  brought  words 
of  approval  from  many  engineers,  particularly  in  the 
West.  Some  communications  on  this  subject  have 
already  appeared  under  Letters  to  the  Editor.  Eight 
others  are  given  here.  The  general  ideas;  advanced  by 
Mr.  Meeker  seem  to  meet  with  approval  by  all  who  have 
expressed  themselves  on  the  subject. — Editor. 


By  C.  E.  Grunsky 

Consulting  Engineer.  San  Francisco.  Cal. 

SOME  METHOD  must  be  found  of  apportioning  the 
flow  of  interstate  streams  to  those  in  the  several 
states  who  can  make  beneficial  use  thereof.  The  adjust- 
ment of  rights  among  numerous  claimants  in  any  one  state 
cannot  be  satisfactorily  made  without  regard  to  the  bene- 
ficial use,  present  and  prospective,  of  the  water  of  the  inter- 
state stream  in  the  other  states  which  have  contributing 
watershed  areas  or  into  which  the  water  has  been  taken  or 
can  conveniently  be  taken  by  canal.  Co-operation  of  the 
several  interested  states  is  desirable.  But  there  should  also 
be  help,  in  some  cases  at  least,  by  the  Federal  government. 

It  appears  almost  axiomatic  that  the  state  should  forever 
remain  in  control  of  storage  sites  and  of  the  regulation  of 
stream  flow  by  storage.  On  interstate  streams  and  on 
projects  of  great  magnitude  the  Federal  government  may 
well  take  the  place  of  the  state  or  act  in  co-operation  with 
the  state  in  this  matter. 

No  other  natural  resource  exists  which  can  be  developed 
to  greater  advantage  than  the  water  of  the  stream.  Nature 
replenishes  the  supply  at  its  source.  There  should,  there- 
fore, be  a  sufficient  inducement  held  out  to  secure  its  early 
full  utilization.  The  development  of  water  powers  will 
assist  materially  in  conserving  the  supply  of  fuel.  But 
whenever  the  development  of  the  water  resources  by  pri- 
vate enterprise  is  permitted  care  must  be  taken  that  the 
government  does  not  lose  control.  No  grants  should  be 
made  without  limit  as  to  time.  Moreover,  the  control  of 
the  reservoir  which  serves  to  regulate  the  stream  flow 
should  never  be  allowed  to  pass  completely  into  the  hands 
of  private  interests.  The  storage  reservoir  is  an  aid  to 
economic  water-power  development.  It  is  needed  to  aug- 
ment the  supply  of  irrigation  water  in  certain  months  nf 
the  year  when  the  stream  is  at  low  stages  and  the  irriga- 
tion demand  is  large.  It  is  also  of  service  in  providing  a 
dependable  supply  of  water  for  municipal  use,  and  in  many 
cases  it  can  be  u.sed  effectively  in  cutting  down  the  peak  of 
the  stream's  flood  discharge.  The  irrigator's  requirements 
for  water  do  not  always  coincide  with  the  demand  for 
power,  and  both  the  power  operator  and  the  irrigator  de- 
sire to  have  their  reservoirs  full  at  a  time  when  the  owner 
of  land,  subject  to  inundation  V)y  floods,  desires  to  have  the 
reservoir  empty  in  order  that  when  the  flood  comes  a  par) 
of  it  may  find  lodgment  in  and  be  retarded  by  the  reservoir. 

The  manipulation  of  storage  facilities  by  the  state  would 
almost  automatically  put  the  state  into  police  control  of  the 
stream,  berau.se  delivery  would  have  to  be  made  of  the  water 
from  storage  U>  those  who  have  established  rights  and  this 
delivery  would  be  subject  to  supervision.  This  control  would 
bo  of  great  advantage  in  some  of  the  states,  as  in  California, 
where  no  provision  has  yet  been  made  by  law  for  water 
masters  to  regulate  the  taking  of  water  from  the  stream  by 
those  who  claim  or  who  have  definitely  established  rights 
to  take  water  therefrom. 

Whenever  it  can  be  shown  that  a  water  power  project  or 
an  irrigation  project,  of  which  water  stdrage  i»  a  feature, 
is   economically    desirable    the    state,    or    the    state    in    co- 


operation with  the  United  States,  should  provide  the  storage 
facilities  and  should  then  deliver  the  water  from  storage  at 
such  charges  as  will  give  the  government  a  proper  return. 
There  is  nothing  novel  about  this  method  of  procedure.  It 
is  on  a  par  with  what  has  been  done  successfully  in  several 
states.  Massachusetts,  through  a  water  board,  has  expended 
more  than  $40,000,000  for  the  construction  of  storage  reser- 
voirs and  conduits  for  the  wholesaling  of  water  to  Boston 
and  twenty-seven  or  twenty-eight  neighboring  towns. 

On  the  interstate  rivers,  such  as  the  Colorado,  where  the 
control  of  the  water  by  storage  should,  to  a  large  extent. 
be  far  down  stream,  the  construction  of  reservoirs  under 
co-operation  of  the  seven  states  of  which  parts  are  in  the 
watershed  of  Colorado  River  cannot  be  hoped  for.  The 
storage  work  on  the  Colorado  River  should  be  done  by  the 
United  States  and  the  impounded  water  should  be  delivered 
to  those  who  are  ready  to  generate  power  with  it  and  to 
the  irrigation  canals  at  fair  prices. 

Mexico  will  be  a  beneficiary  from  any  large  properly  plan- 
ned storage  project  on  the  main  Colorado.  The  international 
aspect  of  the  matter,  therefore,  deserves  consideration.  If 
the  United  States  can  deliver  some  of  the  stored  water  of 
the  Colorado  River  without  detriment  to  the  developments 
already  under  way  in  this  country  to  Mexico  this  should 
be  done  under  treaty  arrangement,  such  that  the  service 
will  be  clearly  defined  and  the  compensation  to  be  made 
by  Mexico  will  be  fair  and  proper.  The  service  which 
Mexico  gets  at  present  from  the  Imperial  canal  system  is 
not  protected  by  any  treaty  arrangement.  In  this  respect 
Mr.  Meeker's  suggestion  that  a  treaty  prevails  is  subject 
to  modification.  The  only  treaty  which  contains  any  pro- 
vision relating  to  the  Colorado  River  is  the  treaty  fixing 
the  boundary  between  the  countries  and  this  merely  pro- 
vides that  the  interests  of  the  United  States  in  the  naviga- 
bility of  the  river  shall  be  safeguarded.  The  canal  which 
conveys  water  from  the  Colorado  River  into  the  Imperial 
Valley  passes  through  Mexico  and  is  managed  upon  Mexi- 
can territory  by  a  Mexican  corporation  which  is  a  subsid- 
iary of  the  Imperial  Irrigation  District,  The  concession 
which  Mexico  granted  in  1904  to  this  corporation  contains 
a  provision  under  which  the  Mexican  land  owners  may  use 
the  water  of  the  canal  to  one-half  of  its  amount.  It  is  under 
this  concession  that  water  diverted  from  the  river  on  United 
States  territory  becomes  available  for  the  lands  in  Lower 
California.  As  Mr.  Meeker  would  have  it,  there  should  be 
an  agreement  reached  between  the  United  States  anri 
Mexico  relating  to  the  irrigation  development  in  Mexico 
which  can  be  sanctioned  by  the  United  States,  just  as  there 
should  be  co-operation  between  states  on  interstate  streams, 
where  a  delimitation  by  artificial  .state  boundaries  of  terri- 
tory within  which  rights  are  granted  and  protected  results 
in  absurd  situations. 


By  F.  E.  Weymouth 

("hlrf  EnKlncer,  l".  S.  Reclamation  Service,  Denver,  Col. 

THE  article  by  Mr.  Meeker  leaves  one  with  a  pleasant 
sense  of  agreement  and  expresses  a  trend  of  thoupht 
now  developing.  At  least  among  engineers  we  arc  turn- 
ing from  legal  strife  as  the  solution  of  the  question  of 
rights  in  interstate  streams  to  a  more  constructive  view. 

The  artifle  shows  a  viewpoint  a  long  step  in  advance 
of  the  attitude  held  in  the  very  recent  past  and  still  held 
by  gome.  It  shows  recognition  of  the  rights  of  users  in 
the  lower  stales.  Interstate  conflicts  have  arisen  from  just 
one  cause — water  which  had  been  used  in  a  lower  state  was 
diverted  and  used  in  a  stale  higher  on  the  stream.  Gen- 
erally these  later  diversions  have  prevailed  over  priority 
rights  in  another  state.  I  do  not  know  that  any  great  actual 
destruction  of  property  values  has  been  caused  by  such 
diversion  hut  it  cannot  be  <lcnicd  that  there  is  a  moral  obli- 
gation  to   respect  the  lower  rights. 
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Divided  interests  on  a  stream  certainly  do  not  make  for 
the  best  development  of  the  stream.  The  officials  of  the 
upper  state  have  no  jurisdiction  to  administer  the  stream 
virithin  their  state  for  the  benefit  of  a  lower  state  and  to 
the  detriment  of  the  lands  of  their  state.  Once  the  de- 
velopment of  the  upper  state  has  taken  place  it  is  idle  to 
talk  of  an  adjudication  which  may  destroy  the  communities 
of  the  upper  state  in  order  to  re-establish  conditions  which 
may  have  existed  years  before. 

In  general  the  present  stage  of  development  on  most  of 
our  streams  is  such  that  the  dispute  is  over  the  natural 
flow  of  the  stream.  There  is  generally  at  the  flood  period 
surplus  water  which  can  be  stored  and  regulated  to  supply 
all  rights.  Instead  of  adjudications  and  legal  battles,  Mr. 
Meeker  advocates  replacement  storage  as  a  constructive 
way  of  dealing  with  the  situation. 

This  is  the  course  followed  in  the  highly  developed  regions 
of  eastern  Colorado,  all  within  the  state  and  subject  to  one 
control.  The  Reclamation  Service  in  its  developments  on 
a  stream  of  necessity  does  not  recognize  state  lines  and 
must  consider  all  existing  rights.  Some  of  its  reservoirs 
are  replacement  reservoirs.  It  is  comparatively  easy  to 
provide  for  existing  rights  by  building  a  reservoir  because 
these  rights  are  already  determined,  but  what  of  the  poten- 
tial rights  which  each  state  has  in  every  stream  flowing 
through  it? 

Irrigation  development  is  not  static;  each  year  new  acre- 
age comes  under  ditch,  a  growth  unnoted  and  unheralded. 
Periodically  a  crop  of  new  and  ambitious  projects  springs 
up.  These  possibilities  are  the  potentialities  which  each 
state  wishes  to  see  developed  vrithin  its  borders  whether 
or  not  it  may  jeopardize  some  older  development  where 
some  teeming  community  is  thriving.  Another  featuia  adds 
now  to  the  importance  of  careful  consideration  of  the  proper 
regulation  and  development  of  the  rivers  of  the  West. 
Heretofore  irrigation  has  been  paramount,  and  it  still  is 
in  general,  but  there  are  portions  of  the  West  where  water 
power  is  now  considered  more  vital. 

Recognition  of  the  necessity  of  considering  potential 
rights  as  well  as  existing  rights  is  the  reason  for  the  exist- 
ence of  the  League  of  the  Southwest  and  the  Colorado 
River  Commission,  which  organization  consists  of  represen- 
tatives from  the  Reclamation  Service  and  from  the  seven 
Western  states  lying  partly  or  wholly  in  the  basin  of  the 
Colorado  River.  Here  the  interests  of  the  Republic  of 
Mexico  must  also  be  considered.  Not  so  many  years  ago 
such  an  organization  could  not  have  functioned,  perhaps 
partially  due  to  mutual  misunderstanding  but  mostly  be- 
cause there  would  have  been  nothing  definite  on  which  to 
work.  But  now  the  irrigation  and  power  possibilities  in 
the  basin  have  been  fairly  well  outlined  and,  fully  as  im- 
portant, data  have  been  gathered  from  many  sources  which 
enable  the  prediction  with  some  degree  of  accuracy  of  how 
much  water  will  be  consumed  in  growing  crops  and  how 
much  of  that  which  may  be  diverted  will  return  to  the 
stream. 

All  the  engineers  of  this  committee  are  agreed  that  the 
best  solution  of  the  Colorado  River  problem  is  the  construc- 
tion of  a  large  reservoir  at  Boulder  Canyon,  or  vicinity.  It 
will  provide  in  advance  the  replacement  storage  advocated 
by  Mr.  Meeker  and  will  in  effect  separate  the  Colorado  into 
two  rivers,  the  Upper  and  the  Lower.  At  present,  while 
widely  separated  by  distance  and  with  entirely  different 
economic  conditions,  the  two  parts  of  the  basin  are  mutually 
interdependent  as  to  water  supply  and  development  in  one 
part  may  jeopardize  the  water  supply  for  another. 

The  result  of  the  work  of  this  league  may  be  virtually 
an  apportionment  of  the  waters  of  the  Colorado  to  the  dif- 
ferent states.  If  it  works  out  satisfactorily,  as  we  now 
expect,  the  same  basis  may  be  used  in  solving  problems 
connected  with  other  large  interstate  streams.  While  the 
Colorado  is  a  large  problem,  yet  its  relative  abundance  of 
water  supply  does  not  create,  from  an  engineering  view- 
point, so  delicate  a  situation  as  exists  on  other  streams 
where  land  and  water  are  more  nearly  balanced. 

The  Reclamation  Service  has  in  the  last  few  years  inves- 
tigated projects  which  involved  a  detailed  study  of  the 
entire  stream  similar  to  that  now  being  made  on  the  Colo- 
rado River.     In  essence  this  is  what  Mr.  Meeker  advocates 


and  what  is  being  done  now  co-operatively  on  the  Colorado 
River.  Notable  examples  are  the  Rio  Grande  and  the  North 
Platte,  the  latter  in  co-operation  with  the  State  of  Wyo- 
ming. A  striking  feature  of  both  these  streams  is  the  large 
area  of  seeped  land  lying  in  the  flood  plane  of  the  river. 
Lateral  seepage  from  the  river,  aided  by  irrigation  diver- 
sion, brought  about  this  condition,  which  could  be  remedied 
easily  by  drainage.  These  seeped  areas  are  now  in  some 
cases  evaporating  more  water  than  would  be  used  if  they 
were  drained  and  irrigated.  In  consequence  drainage  will 
release  water  which  may  be  used  at  some  point  downstream. 
I  believe,  therefore,  that  in  addition  to  reservoirs  drainage 
is  needed  before  each  state  can  realize  in  full  its  potential 
rights  in  the  Rio  Grande  and  North  Platte  and  many  other 
streams.  While  drainage  of  old  lands  can  be  brought  about 
only  by  awakened  public  sentiment,  yet  precautions  can  be 
taken  to  see  that  new  projects  provide  adequate  drainage. 
It  is  certain  that  far  more  can  be  accomplished  by  a 
dollar  if  it  is  used  to  drain  and  rejuvenate  old  partially 
abandoned  lands,  which  naturally  were  the  first  and  easiest 
irrigated,  than  if  it  be  used  to  build  ditches  to  cover  new 
lands.  Then,  too,  it  seems  not  improbable  that  the  water 
released  by  drainage  may  sometimes  react  favorably  to 
the  water  supply  for  canals  above.  The  effect  may  be  the 
same  as  replacement  storage.  It  behooves  each  state  to 
study  and  aid  in  the  development  of  its  neighboring  lower 
state  if  it  has  in  mind  its  own  largest  potentialities. 


By  John  E.  Field 

Consulting  Engineer,   Denver,  CoL 

IT  IS  to  be  hoped  that  Mr.  Meeker's  article  will  bring 
about  a  definite  attempt  on  the  part  of  the  several  states 
to  get  together. 

Time  in  interstate  water  suits,  as  in  many  other  things, 
tends  to  solve  questions  apparently  much  involved.  It  is 
the  opinion  of  the  writer  that  interstate  difficulties  are 
largely  imaginary,  theoretical  or  academic,  and  in  time  will 
largely  disappear.  For  instance,  the  constantly  increasing 
return  seepage  to  the  South  Platte  River  is  even  now  fur- 
nishing to  Nebraska  ditches  a  greater  volume  than  was 
available  during  low  water  before  irrigation  was  commenced 
in  Colorado,  and  practically  all  the  ditches  need.  The  vir- 
tual abandonment  of  the  use  of  water  from  the  Laramie 
River  on  lands  on  the  Laramie  plains  has  left  water  for 
lands  near  Wheatland,  Wyo.,  and  for  the  Greeley- Poudre 
tunnel,  even  before  the  Colorado- Wyoming  suit  has  been 
decided.  The  lack  of  financial  success  of  the  canals  and 
lands  in  western  Kansas  tends  to  eliminate  the  insistence 
of  Kansas  on  their  claimed  rights.  The  rapid  development 
of  drainage  systems  in  the  San  Luis  Valley  will  return  much 
water  to  the  Rio  Grande,  and  by  the  checking  of  evapora- 
tion from  the  wet  areas  will  compensate  for  any  additional 
waters  diverted  by  uses  in  Colorado.  The  growing  knowl- 
edge of  the  amount  of  water  available  for  use  on  the  lower 
reaches  of  the  North  Platte  and  the  return  seepage  indi- 
cates that  water  may  be  used  in  Wyoming  and  Colorado 
without  affecting  materially  the  use  in  Wyoming  and  Ne- 
braska, especially  under  the  government  projects.  The 
economy  of  use,  better  administration  and  detailed  infor- 
mation of  the  limited  areas  irrigable  on  the  western  slope 
of  the  Continental  Divide  in  Colorado,  and  the  almost  un- 
limited supply  in  the  Grand  River,  show  that  trans- 
mountain  diversions  can  be  made  without  injury  to  western- 
slope  users. 

While  it  is  the  firm  belief  of  the  writer  that  physical 
conditions  are  such  that  Colorado  cannot  be  and  will  not 
be  injured  in  her  ultimate  development,  interstate  suits  and 
prohibitions,  uncertainties  and  possible  adverse  decisions 
will  delay  natural  and  proper  development,  in  some  cases, 
even  beyond  the  present  generation.  It  is  this  unnecessary 
delay  to  which  Colorado  objects  and  against  which  she  must 
defend  herself.  The  appropriations  and  large  expenditures 
by  the  state  have  been  necessary  to  secure  data,  to  conduct 
a  campaign  of  education  both  at  home  and  abroad  and  to 
defend  herself  when  attacked. 

The  time  is  probably  now  here  when,  with  the  informa- 
tion on  hand,  two  states  may  sit  down  and  draw  a  treaty 
of  peace.    Colorado  fears  no  development  in  adjoining  states 
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but  she  does  fear  the  promulgation  of  laws  or  rules  aca- 
demic in  character  and  temporarily  detrimental  to  her 
present  interests. 

Mr.  Meeker  speaks  of  interstate  ditches  and  mentions  the 
Mitchell  canal.  As  a  matter  of  fact  the  state  engineer  of 
Nebraska  has  crossed  the  Wyoming  line  and  has  regulated 
this  canal  just  as  though  it  were  all  in  Nebraska.  In  the 
proposed  "treaty  of  peace"  such  action  would  undoubtedly 
be  sanctioned. 

Other  instances  of  state  co-operation  are  as  follows:  On 
the  Republican  River  the  Colorado  water  commissioner  and 
the  ditch  company  co-operate  to  make  the  distribution  of 
the  water  in  the  Interstate  ditch  between  the  users  in 
Colorado  and  those  in  Nebraska  in  accordance  with  the 
finding  of  the  court.  On  the  Pathfinder  (North  Platte 
Project)  the  reservoir  so  nearly  regulates  the  flow  of  the 
stream  that  there  is  water  for  everybody,  and  most  if  not 
all  ditches  have  purchased  reservoir  water  from  the  Recla- 
mation Service.  Here,  too,  anticipated  difficulties  have 
vanished  by  common  horse  sense,  business-like  handling  of 
the  problem  by  the  parties  interested. 

The  most  important  item  of  interstate  problems  is  the 
economic  phase.  Modified,  perhaps,  somewhat  by  property 
rights,  the  highest  and  best  use  of  the  water  is  in  the  pub- 
lic interest,  and,  indeed,  in  the  interest  of  the  users  also. 
Entering  into  the  economics  of  the  problem  are  (1)  losses 
in  a  river  bed;  (2)  availability  of  the  return  seepage  for 
irrigation;  (3)  the  duty  of  water,  the  amount  which  in 
addition  to  the  rainfall  is  necessary  for  the  irrigation  of 
an  acre  of  land,  the  unit  of  volume  being  measured  at  the 
source  of  supply;  (4)  the  crop  return  per  unit  of  volume 
of  water  used,  with  due  regard  to  whether  the  product  is 
an  essential  or  merely  a  desirable  "luxury"  crop;  and  (5) 
whether  the  area  to  be  irrigated  in  addition  to  raising  crops 
is  desirable  as  a  place  of  residence  for  the  land  owner. 

The  higher  up  on  the  stream  water  is  used  the  less  is 
the  loss  in  transit  in  the  river  bed,  and  the  oftencr  are  the 
return  waters  rediverted  and  reused.  In  the  semi-arid 
region  the  streams  lose  in  volume  after  leaving  the  foot- 
hills, especially  during  low  flow,  when  the  water  is  most 
valuable.  The  farther  we  get  from  the  mountains  the  less 
the  fall  and  broader  and  sandier  the  stream  bed.  The  rain- 
fall decreases  from  the  foothills  to  a  point  where  the  effect 
of  the  approach  to  the  humid  region  is  felt.  In  Colorado 
the  precipitation  decreases  for  about  100  miles  from  the 
mountains  easterly,  and  from  there  it  increases  gradually 
until  the  non-irrigation  section  is  reached  at  about  meridian 
100.  The  water  should  therefore  be  used  as  near  the  foot- 
hills as  is  practicable. 

While  fruit  and  semi-tropical  products  have  come  to  be 
a  regular  part  of  our  daily  diet,  they  still  are  not  as  essen- 
tial as  wheat,  oats  and  the  cereals  generally.  Furthermore, 
the  cereal  area  of  the  United  States  is  limited  and  little 
remains  undeveloped,  while  the  unused  area  suitable  for 
semi-tropic  crops  is  very  great.  Greater  weight  should  be 
given,  therefore,  to  the  necessities  of  those  regions  capable  of 
raising  the  cereals  and  such  crops  as  are  produced  in  the 
colder  sections  of  our  country. 

The  production  of  crops  is  desirable  and  necessary,  but 
more  desirable  and  more  necessary  to  our  national  welfare 
is  the  production  of  homes,  and  especially  of  farm  homes. 
There  is  no  better  place  for  homes  than  on  our  high 
plateau  regions. 

If  state  lines  are  to  be  eliminated  (see  Engineering  News- 
Rrrnrd.  Feb.  10,  p.  274)  then  let  users  in  Colorado  purchase 
the  lands  in  western  Kansas,  cease  such  irrigation  as  inter- 
feres with  the  irrigation  on  the  higher  reaches  of  the  river, 
and  convert  the  Kan.sas  land  to  such  u.se  as  it  is  better  fitted 
for.  Conversely,  if  Kansas  land  owners  can  afford  to  pay 
for  water  rights  in  Colorado  and  transfer  them  to  Kan.sas 
let  them  do  so.  In  the  end  better  land  will  be  irrigated, 
more  crops  produced,  more  homes  established  and  the  lands 
less  valuable  for  crop  production  would  revert  to  some  other 
use.  Under  such  a  rule  of  transfer  Colorado  feels  that  no 
water  she  needs  would  pass  beyond  the  borders  of  the  state. 
In  my  opinion,  no  necessity  exists  for.  any  general  rule 
or  law  in  regard  to  insferstatc  matters.  In  all  the  cases  in 
which  Colorado  is  or  may  be  involved,  and  in  all  others  with 


which  1  am  familiar,  the  physical  condition  and  historic 
facts  are  such  that  each  case  contains  within  itself  the 
basis  of  a  practical  equitable  solution.  Wlien  the  Western 
states  sit  around  a  peace  table  this  condition  will  be  ap- 
parent to  all,  and  the  peace  terms  can  be  drawn  for  each 
drainage  area  with  justice  to  all  and  prejudice  to  none. 


By  D.  C.  Henny 

Consulting  KnfriniHr.  rortlHiiii,  Ore. 

THE  existing  conflicts  between  the  interests  and  rights 
of  adjoining  states  in  the  matter  of  economical  use  of 
water  in  interstate  streams  has  been  clearly  set  forth  by 
R.  I.  Meeker  in  Engiiiiering  News-Record,  Jan.  27,  p.  157. 
He  quotes  several  interesting  instances,  some  of  which  are 
pending  in  the  U.  S.  Supreme  Court,  while  others  must 
ultimately  go  there  for  final  decision.  The  number  of  quo- 
tations can  be  readily  multiplied.  On  the  California-Nevada 
line  state  rights  are  involved  in  the  control  of  Lake  Tahoe, 
the  outflow  from  which  enters  Nevada.  An  opfiosite  ques- 
tion, so  far  as  California  is  concerned,  is  likely  to  arise  on 
the  Klamath  River,  which  flows  from  Oregon  into  Califor- 
nia, and  also  on  the  lower  Colorado  River,  where  in  addition 
an  international  question  is  involved.  Another  international 
problem  is  presented  by  the  St.  Mary  and  Milk  Rivers,  both 
flowing  from  Montana  into  Canada,  the  Milk  River,  however, 
returning  to  the  United  States.  This  particular  subject  is 
covered  by  a  treaty  with  Canada  to  which,  however.  Mon- 
tana, claiming  rights  in  both  rivers,  could  in  the  nature  of 
the  case  not  be  a  party  (see  Engineering  News-Record  Deo 
30,  1920,  p.  1277). 

Mr.  Meeker  quotes  claims  made  by  the  State  of  Wash- 
ington on  behalf  of  its  Columbia  Basin  project.  Storage  is 
required  on  the  Pcnd  Oreille  River  in  Idaho  and  on  the 
Flathead  River  in  Montana.  The  United  States  is  directly 
interested  in  Flathead  storage,  which  is  in  an  Indian  reser- 
vation, while  an  international  question  is  involved,  since 
heavy  diversion  (20,000  sec.-ft.)  from  the  Pend  Oreille  River 
and  storage  in  the  upper  basin  may  affect  Canadian  rights. 
Use  of  Columbia  River  flow  for  power  by  the  construction 
of  dams  across  the  stream  at  such  points  as  Priest  Rapids 
and  Cdilo  Falls  may  also  be  complicated  by  an  international 
question,  as  an  existing  treaty  with  Canada  provides  for 
an  open  river  from  the  Canadian  line  to  the  sea.  Another 
international  question  of  great  importance  may  arise  on 
the  lower  Rio  Grande,  where  an  area  of  nearly  200,000  acres 
has  been  highly  developed  by  irrigation  pumping,  all  situ- 
ated on  the  American  side.  At  times  of  extremely  low 
stage  practically  the  entire  river  flow  is  used.  Excellent 
and  easily  reached  irrigable  lands  lie  on  the  Mexican  side 
and  since  the  greater  part  of  the  flow  originates  in  Mexico 
claims  may  be  set  up  by  it  in  the  future  to  part  of  the  water. 
The  general  problem,  so  far  as  it  is  a  purely  technical 
and  economical  one,  can  undoubtedly  be  treated  satisfac- 
torily by  engineering  commissions  such  as  Mr.  Meeker  sug- 
grests  and  one  of  which  relating  to  the  Colorado  River  ha.s 
been  organized  recently.  So  far  as  the  problem  is  a  legal 
one  the  obstacles  in  the  way  of  early  progress  .seem  almost 
insuperable,  partly  due  to  the  usual  attitude  of  the  legal 
mind,  which  worships  precedent  and  is  but  rarely  con- 
structive. 

The  problem,  at  least  as  it  presents  itself  in  the  West, 
would  be  brought  somewhat  nearer  solution  if  a  Federal 
Department  of  Public  Works  were  created  as  provided  in 
the  McCormick  senate  bill.  Such  a  department  would  have 
or  could  most  effectively  collect  the  necessary  physical  and 
technical  data.  It  would  have  the  advantage  of  a  trained 
legal  staff  familiar  with  engineering  problems  and  imbued 
with  a  spirit  of  overcoming  obstacles  and  suggesting  reme- 
dies. On  the  one  hand  such  a  department  could  invite  the 
co-operation  of  the  individual  states  and  on  the  other  it 
would  be  in  close  touch  with  the  State  Department  for  the 
treatment  of  international  phases  of  the  work. 

Whatever  means  arc  employed  to  clarify  the  present 
serious,  uneconomical  and  embarrassing  muddle,  engineers 
should  recognize  that  nt  present  the  most  formidable  ob- 
stacle is  not  technical  but  legal  and  that  in  the  formulation 
of  any  program  constructive   legal   advice  is  indispensable. 
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By  C.  J.  Ullrich 

Deputy  State  Engineer,   Salt  Lake  City.   Utah 

QUESTIONS  of  adjustment  of  interstate  water  con- 
flicts the  determination  of  water  rights  and  the  regu- 
lation of  the  flow  of  interstate  streams  are  becoming  of  mo- 
ment to  most  Western  states,  not  only  with  respect  to  the 
lareer  interstate  streams  but  also  with  respect  to  the  smaller 
ones  on  most  of  which  the  normal  flow  has  been  already 
over-appropriated.  ,       .   ,        i.       r       i 

On  the  smaller  interstate  streams  the  mterests  of  only 
two  states  are  as  a  rule  involved  and  the  interstate  prob- 
lems are  not  as  numerous  and  conflicting  as  are  those  on 
the  larger  interstate  streams;  also  the  methods  apphcab  e 
to  the  solution  of  these  problems  are  not  always  applicable 
to  the  larger  interstate  streams,  and  if  so  they  may  become 
cumbersome  and  unwieldly  in  application. 

The  problems  involved  in  working  out  an  economic  plan 
of  ultimate  utilization  of  the  water  in  interstate  streams 
are  generally  peculiar  to  each  stream  and  no  hard  and  fast 
rule  can  be  laid  down  for  their  solution.  However,  the  basis 
for  adjusting  such  problems  must  be  co-operative  authority. 
Unless  such  authority  is  delegated  to  some  state  official  in 
each  state  there  can  be  no  starting  point.  Realizing  this 
lack  the  state  engineer  of  Utah  has  recommended  to  the 
legislature  the  enactment  of  a  law  providing  for  co- 
operation with  Wyoming  in  the  determination  of  the  rights 
and  the  regulation  of  the  flow  of  Utah-Wyoming  interstate 
streams,  contingent  upon  Wyoming  passing  a  similar  law. 
There  are  several  streams,  including  the  Bear  River,  flow- 
ing between  these  two  states.  .  ,  ,  t 
Uoider  the  present  irrigation  and  water  rights  law  of 
Utah  no  cognizance  is  taken  ot  prior  rights  in  an  adjoining 
state  on  interstate  streams  nor  has  the  state  engineer  power 
to  grant  applications  that  contemplate  the  appropriation  of 
water  in  Utah  from  such  streams  to  be  used  m  Wyoming. 
This  condition  has  resulted  in  blocking  several  smaller 
irrigation  projects  on  these  streams  because  no  valid  title  to 
the  use  of  the  water  could  be  secured  from  the  state.  The 
recommendation  of  the  state  engineer  is  meeting  with 
favor  among  the  legislators  and  it  is  hoped  that  it  will  be 
enacted  into  law.                                                                  ■ 

The  writer  agrees  with  Mr.  Meeker  that  the  enforcement 
of  interstate  priorities  is  not  always  practical.  The  physical 
conditions  of  the  watershed,  location  of  reservoir  sites, 
replacement  storage,  return  flow  and  the  equitable  propor- 
tion of  state  benefits  may  all  mitigate  against  the  enforce- 
ment of  such  priorities.  Should  interstate  priorities  be 
enforced  under  adverse  conditions  it  means  that  the  ultimate 
utilization  of  the  water  of  a  river  system  is  an  impossibility. 
•The  Federal  courts  in  adjudicating  rights  on  interstate 
streams  have  in  the  past  adhered  rigidly  to  the  enforcement 
of  such  priorities.  While  the  theory  of  Western  water 
rights  law  upholds  this  procedure,  the  writer  doubts  its 
efficacy. 

Within  the  states  priority  of  right  should  be  fundamental, 
but  as  between  states  the  doctrine  of  the  greatest  good  to 
the  greatest  number  should  prevail.  The  foundation  of  stata 
prosperity  is  agriculture  and  to  deny  the  citizens  of  a  state 
the  use  of  water  from  an  interstate  stream  merely  because 
citizens  of  an  adjoining  state  have  a  prior  claim  at  the  lower 
end  of  a  stream  is  denying  the  state  the  right  of  developing 
its  agricultural  possibilities.  The  history  of  irrigation  in 
the  West  has  proved  that  the  use  of  water  on  the  upper 
reaches  of  a  river  system  is  of  benefit  to  the  users  on  the 
lower  river  as  the  return  flow  in  the  course  of  time  builds 
up  the  low  water  flow  to  a  point  where  it  stabilizes  the 
lower  rights  as  against  seasonable  low  water  fluctuations. 

Again,  the  enforcement  of  interstate  priorities  upsets 
intrastate  priorities  that  may  have  been  established  through 
state  courts  or  other  state  agency  and  renders  uncertain 
and  indefinite  what  has  already  been  declared  as  certain  and 
definite.  In  other  words,  it  makes  a  title  to  the  use  of 
water  granted  by  the  state  questionable  and  may  result  in 
upsetting  industrial  and  agricultural  development  initiated 
by  virtue  of  the  state  having  granted  or  decreed  the  title 
■to  the  use  of  water. 

The  writer  does  not  wish  to  convey  the  impression  that 


interstate  priorities  should  not  be  enforced,  for  they  should 
be,  but  only  when  their  enforcement  brings  about  the  ulti- 
mate utilization  of  all  the  water  of  a  river  system. 

The  method  now  being  followed  on  the  Colorado  River  for 
the  solution  of  interstate  water  conflicts,  as  outlined  in  Mr. 
Meeker's  article,  appeals  to  the  writer  as  the  proper  one, 
for  it  is  based  on  co-operative  authority  exercised  through 
a  commission. 


By  J,  C.  Stevens 

Consulting   Engineer,   Portland,  Ore. 

THERE  is  no  question  in  my  mind  but  that  the  old  lower- 
river  vested  right  must  for  suitable  considerations  give 
way  to  the  growing  demand  for  increased  agricultual 
development.  While  assistant  state  engineer  of  Nebraska  in 
1902-0.3,  I  knew  of  cases  where,  in  order  to  supply  lower- 
river  vested  rights  for  one  acre  of  land,  water  enough  was 
lost  in  transit  by  evaporation  and  percolation  to  have 
copiously  irrigated  from  five  to  ten  available  acres  on  the 
upper  river.  Many  such  instances  can  be  cited  for  the 
Platte,  Republican  and  Arkansas  River  basins. 

Where  such  conditions  exist  on  interstate  streams  the 
control  must  be  vested  in  an  authority  not  bounded  by  state 
lines.  Where  conditions  permit  one  obvious  solution  is  to 
pool  all  water  rights,  construct  impounding  reservoirs  and 
have  the  water  distributed  by  some  such  unrestricted 
authority.  Where  adjoining  states  have  similar  irrigation 
district  laws  there  appears  to  be  no  reason  why  an  entire 
drainage  area  could  not  be  organized  into  a  single  irrigation 
district  regardless  of  state  lines.  Many  irrigation  problems 
that  a  few  years  ago  appeared  impossible  of  solution  are 
today  being  successfully  handled  by  properly  officered 
irrigation  districts.  Such  districts,  working  in  co-operation 
with  federal  agencies,  will  be  able  not  only  to  make  the 
vitally  necessary  engineering  investigations  but  also  suc- 
cessfully to  finance  the  construction  of  irrigation  works. 

It  is  not  likely  that  a  general  solution  of  these  problems 
can  ever  be  made.  Instead  each  interstate  stream  will 
probably  have  to  be  handled  on  its  own  merits. 


By  J.  B.  Lippincott 

Consulting  Engineer,  Los  Angeles.  Cal. 

In  arid  America  the  question  of  the  division  and  dis- 
tribution of  water  is  of  intense  interest,  vital  to  the  life 
of  the  communities  concerned.  Therefore,  as  R.  I.  Meeker 
(Engineering  News-Record,  Jan.  27,  p.  157)  proposes  a 
plan  for  dealing  with  the  largest  rivers  in  the  western 
half  of  the  country,  Ws  subject  becomes  correspondingly 
important.  As  he  states,  with  many  of  the  largest  streams, 
such  as  the  Platte,  Rio  Grande  and  Colorado,  there  is  special 
necessity  for  broad  and  impartial  study  of  the  maximum 
benefits  to  be  obtained.  The  available  water  supply  is 
largely  the  measure  and  the  limit  of  the  ultimate  develop- 
ment of  the  region  in  which  it  is  used. 

Throughout  arid  America  it  is  recognized,  with  refer- 
ence to  the  ownership  of  water,  lands  and  minerals,  that 
he  who  is  first  in  time  in  his  application  is  the  first  in 
right,  and  as  far  as  the  water  is  concerned  that  beneficial 
use  is  necessary  for  maintaining  ownership.  In  the  regions 
of  Europe  practicing  irrigation  this  theory  is  basically  the 
principle  of  the  Latin  law  relative  to  water  and  is  dis- 
tinct from  the  riparian  law,  which  is  derived  from  England, 
a  humid  country,  where  water  is  of  value  principally  be- 
cause of  its  bank  rights.  Right  based  on  priority  has 
been  accepted  generally  throughout  their  arid  regions,  in 
some  states  being  modified  by  a  peculiar  blending  with 
the  riparian  laws.  It  is  recognized  as  the  international 
basis  of  settlement  of  conflicting  claims  on  the  Rio  Grande 
where  the  United  States  has  contracted  to  deliver  fixed 
amounts  annually  to  the  intake  of  old  Mexican  canals 
opposite  El  Paso.  This  general  theory  of  recognizing 
priorities  has  been  recommended  for  the  division  of  the  Nile 
between  Egypt  and  the  Sudan. 

Water  is  "property,"  and  it  would  be  exceedingly  diffi- 
cult if  not  unconstitutional  for  any  state  or  other  authority 
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to  attempt  to  take  prior  vested  water  rights  away  from 
lower  areas  on  a  stream  for  the  benefits  of  districts  sit- 
uated on  the  headwaters  of  the  rivers,  as  suggested  by  Mr. 
Meeker,  irrespective  of  the  relative  benefits  that  might 
accrue  from  use  in  either  place.  It  would  be  impossible 
to  proceed  with  the  development  of  great  projects  on  the 
lower  Colorado  or  Rio  Grande  that  are  now  under  way  if 
there  is  to  be  a  serious  prospect  of  the  water  ultimately 
being  withdrawn  for  use  on  other  areas  higher  up  in  the 
drainage  basins. 

For  years  there  has  been  a  demand  on  the  part  of  the 
Western  States  and  territories  to  break  away  from  Fed- 
eral control  of  national  resources.  Where  the  central  gov- 
ernment has  yielded  to  the  state  in  these  demands  the  re- 
sults have  generally  been  unsatisfactory.  The  handling  of 
state  school  lands  and  the  extravagant  if  not  illegal  dis- 
tribution of  the  swamp  and  overflow  lands  given  to  the 
states  illustrate  this.  The  attempt  on  the  part  of  the  states 
to  carry  out  the  provision  of  the  Federal  Carey  irrigation 
act  involving  grants  of  public  lands  to  them  is  another 
example.  The  states  are  not  only  jealous  of  the  authority 
of  the  United  States  within  their  boundaries  but  they  are 
also  exceedingly  suspicious  and  aggressive  against  each 
other,  as  indicated  by  the  strife  between  Colorado  and  both 
Kansas  and  Nebraska  over  the  Platte  and  Arkansas. 

Federal  authority,  as  represented  by  the  U.  S.  Reclama- 
tion Service,  the  U.  S.  Geological  Survey  and  the  U.  S.  De- 
partment of  Agriculture,  has  demonstrated  its  integrity, 
ability  and  fairness  in  its  discussions  of  land  and  water 
problems  in  arid  America.  The  government  is  the  largest 
owner  of  land  and  riparian  rights  on  our  interstate  streams. 
As  owner  of  public  lands,  which  when  reclaimed  must  bear 
largely  the  cost  of  construction  for  their  development  works, 
the  United  States  naturally  would  insist  on  the  control  of 
expenditures  and  the  determination  of  public  policies  rel- 
ative thereto.  The  accomplishments  of  the  Federal  gov- 
ernment in  reclaiming  lands,  particularly  through  the  agency 
of  the  Reclamation  Service,  are  in  vivid  contrast  to  the  fail- 
ures of  the  states  in  the  handling  of  such  problems.  The 
solution  by  the  government  of  the  Rio  Grande  problem,  in- 
volving three  states  and  two  nations,  has  been  eminently 
satisfactory.  The  same  is  true  of  the  Colorado  River, 
where  projects  have  been  built  for  the  benefit  of  Colorado, 
Utah,  Arizona  and  California.  Their  plans  are  maturing 
along  rational  lines  and  there  is  no  apparent  reason  for 
terminating  their  authority. 

No  particular  injustice  has  been  observed  in  interstate 
irrigation  projects  that  have  been  operated  by  the  Reclama- 
tion Service.  States  dealing  between  themselves  would 
have  had  greater  difficulty.  Manifestly  the  states  could  not 
properly  deal  with  international  adjustments  of  water  prob- 
lems such  as  occur  with  Milk  River  on  the  Canadian  border, 
and  the  Colorado  and  Rio  Grande  in  Mexico. 

Mr.  Meeker  writes  of  the  saving  that  would  follow  the 
use  of  water  near  the  headwaters  of  streams  as  compared 
to  utilization  on  the  lower  reaches  where  extensive  losses 
by  seepage  and  evaporations  occur.  It  is  also  true,  how- 
ever, that  crop  values  per  acre  are  often  greater  in  lower, 
warmer  elevations  than  in  higher  mountain  meadow  lands. 
The  adjustment  of  these  problems  of  vested  rights  and 
economic  values  by  the  regulation  of  floods  is  highly  de- 
sirable. It  is  difficult  to  see  how  this  can  be  accomplished 
other  than  by  Federal  authority.  Surely  states  such  as 
California  and  Arizona  would  have  to  wait  a  long  time  for 
Colorado  and  Utah  to  assist  in  the  extension  of  their  irri- 
gated areas.  California  and  Arizona  could  not  well  con- 
struct great  storage  reservoirs  outside  of  their  boundaries. 

Mr.  Meeker  refers  to  the  recommendations  of  the  League 
of  the  Southwest,  as  indicated  by  the  resolutions  adopted 
at  the  last  convention  at  Denver.  The  policy  outlined  by 
these  resolutions  is  not  constructive  and  it  is  inimical  to 
the  broadest  developments  of  arid  Amerira.  The  U.  S. 
Department  of  the  Interior  has  withdrawn  public  lands  in 
known  reservoir  sites;  for  instance,  in  the  basin  of  the  Colo- 
rado River,  pending  a  broad  and  comprehensive  study  of  the 
regulation  of  that  stream  and  its  utilization  for  the  de- 
velopment of  water  power  and  irrigation.  Those  investi- 
trations   have  proceeded  diligently  and   continuously.     The 


high  mountain  states  resent  the  withdrawal  of  these  res- 
ervoir sites  from  public  entry  for  the  possible  benefit  of 
lands  on  the  lower  portions  of  the  stream.  On  the  one 
hand  the  resolutions  of  the  League  of  the  Southwest  in- 
sist on  the  immediate  opening  of  these  withdrawn  areas  for 
various  forms  of  private  use,  and  at  the  same  time  they 
propose  a  conference  of  state  and  national  officials  for  the 
purpose  of  considering  a  general  agreement  to  be  ratified 
by  state  legislatures  and  act  of  Congress  for  the  division 
of  the  waters.  It  is  manifest  that  this  would  bring  about 
acrimonious  and  involved  negotiations  extending  through  a 
term  of  years.  In  the  meantime  these  natural  opportunities 
would  be  largely  lost,  due  to  minor  private  filings.  It  is 
contended  by  the  writer  that  such  a  policy  would  be  much 
less  to  the  general  public  interest  than  that  which  now 
obtains,  to  wit:  the  holding  of  these  natural  opportunities 
under  Federal  control,  pending  an  investigation  by  a  com- 
prehensive and  impartial  authority. 

It  is  believed  by  the  writer  that  (1)  the  work  which  has 
been  done  by  the  Federal  government  for  the  reclamation  of 
arid  lands  has  been  satisfactory;  (2)  that  the  administra- 
tion of  state  land  grants  has  been  unsatisfactory,  and  (3) 
that  it  would  be  a  mistake  to  throw  this  subject  into  a 
conference  of  partisans.  The  introduction  of  a  congress 
of  engineers  and  attorneys  representing  state  rights  and 
ambitions  would  lead  to  confusion,  strife  and  delay.  It 
is  hoped  that  the  U.  S.  Reclamation  Service,  which  is  an 
organization  free  from  politics,  scientific  in  its  work  and 
efficient  in  its  construction,  will  be  continued  unhampered 
in  carrying  out  the  great  work  which  it  has  demonstrated 
it  has  capacity  to  perform. 


By  John  T.  Whistler 

Consulting  Engineer.  Chicago 

PROBABLY  no  more  glaring  example  of  injustice  arising 
from  intrastate  administration  of  iHferstate  streams  can 
be  found  than  exists  on  the  Bear  River,  Utah-Idaho. 

Bear  River  rises  in  Utah,  flows  into  Wyoming,  thence  into 
Idaho  and  finally  into  Utah  and  Great  Salt  Lake.  The 
waters  of  Bear  River  in  Utah  are  over  appropriated  for  the 
period  of  low  discharge,  while  in  Idaho  there  is  practically 
no  shortage.  Rights  from  the  river  in  Utah  are  all  adjudi- 
cated and  diversions  are  regulated  by  the  state.  Subse- 
quent in  time  to  other  decreed  rights  certain  lands  in  Utah 
acquired  a  right  in  Idaho  to  divert  just  above  the  state  line, 
and  since  the  diversion  point  is  above  those  of  other  users 
in  Utah  these  lands  with  an  Idaho  right  have  in  effect  a 
water  right  superior  in  fact  though  inferior  in  time  to  other 
Utah  lands. 

This  statement  may  not  be  entirely  correct  in  detail,  but 
even  if  incorrect  in  all  particulars  it  well  illustrates  the 
necessity  for  some  other  than  the  present  method  of  admin- 
istering interstate  streams.  What  this  method  must  be  will 
be  indicated  by  the  outcome  of  the  long  pending  Laramie 
River  case  in  the  Supreme  Court  referred  to  by  Mr.  Meeker. 
"Home  rule"  is  certainly  desirable  in  just  so  far  as  it  can 
obtain  without  injustice.  Results  in  other  interstate  mat- 
ters would  appear  to  justify  the  conclusion  that  a  definite 
and  satisfactory  solution  of  the  problem  by  co-operation 
of  the  states  acting  as  individuals  will  at  best  be  a  matter 
of  a  great  many  years.  On  the  other  hand  Federal  regu- 
lation of  interstate  transportation  matters,  for  example,  has 
been  quite  satisfactory. 

Our  Federal  Government  was  originally  organized  for  the 
very  purpo.se  of  administering  matters  of  interstate  interest 
and  to  avoid  a  conflict  between  states.  Does  not  the  logical 
solution  of  the  problem  therefore  appear  to  be  to  await  the 
result  of  the  pending  Laramie  River  case  in  the  Supreme 
Court,  which  is  expected  to  determine  the  constitutional 
status  of  rights  from  interstate  streams,  then  provide  for 
administration  by  the  Federal  Government  either  by  appro- 
priate legislation  by  Congress  or  by  constitutional  amend- 
ment as  the  finding  of  the  Supreme  Court  may  indicate  to 
be  necessary?  In  any  c  .sc  the  Federal  Government  must 
l)c  a  party  at  least  to  t'le  administration  of  such  interna- 
tional streams  as  Rio  Grande,  Colorado  River  and  Milk 
River. 
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Effect  of  High  Temperature  Fire  on  Concrete  Building 

Burning  Naphthalin  Fuses  Concrete  and  Wrecks  Structure  of  Barrett  Mfg.  Co.  at  Frankford,  Pa.- 
Greatest  Damage  Due  to  Collapse  of  Steel  Monitors 


LAST  June  a  reinforced-eoncrete  building  in  the  chem- 
^  ical  plant  of  the  Barrett  Manufacturing  Co.,  at 
Frankford,  near  Philadelphia,  Pa.,  was  wrecked  by  a 
high-temperature  fire  from  burning  naphthalin,  a  coal- 
tar  product  being  stored  in  the  building.  Since  then 
the  owner  has  been  studying  the  design  of  the  struc- 
ture, with  a  view  to  its  rebuilding,  and  has  preferred 


LA10TT  OF  PLANT  WHERE  FIRE  OCCURRED 

to  withhold  the  details  of  the  fire  until  some  decision 
could  be  reached  as  to  the  proper  design  for  such 
occupancy  It  has  now,  however,  released  the  following 
information  regarding  the  building  and  fire.  Part  of 
this  information  was  obtained  in  an  inspection  of  the 
building  last  summer  and  part  from  papers  read  before 
the  recent  annual  meeting  of  the  American  Concrete 
Institute. 

The  building  in  question  was  a  two-story  reinforced- 
eoncrete  structure,  86  x  106  ft.  in  plan,  and  divided 
into  two  symmetrical  parts  by  a  13-in.  brick  wall  the 
long  way  of  the  building.  The  first  floor  was  on  the 
ground,  and  the  second  consisted  merely  of  beams  and 
girders  with  no  floor  slabs.  This  peculiar  construction 
is  due  to  the  occupancy,  that  is,  the  cooling  of 
naphthalin.  The  naphthalin  is  stored  in  large,  flat  pans 
resting  directly  on  the  beams  and  girders  and  at 
intermediate  levels  at  each  floor  on  wooden  horses  or 
trestles.  The  entire  structure  was  of  reinforced  con- 
crete, except  two  light  monitor  roofs,  as  shown  in  the 
cross-section  herewith,  of  unprotected  structural  steel. 
The  details  of  the  reinforced-eoncrete  design  are  shown 
in  the  accompanying  drawings.  The  columns  are 
square,  18  x  18  in.  in  the  first  floor  and  12  x  12  in. 
in  the  second,  and  are  reinforced  with  straight  rods 
bound  at  12-in.  centers  by  light  wire  binders.  The 
beams  and  girders  are  reinforced  by  a  loose  rod  system, 
heavily  stirruped  and  with  continuity  rods  extending 
well  into  girders  and  through  the  columns.  Details 
of  the  roof  itself  are  not  available,  but  the  structural 
steelwork   is   open   to   the   second   floor   except   at   the 


monitors  where  there  was  a  3J-in.  slab  as  shown  over  a 
part  of  the  sloping  roof  between  the  monitors. 

On  one  side  of  the  building  about  20  ft.  distant  from 
the  wire-glass  windows  were  two  steel  tanks  in  which 
naphthalin  was  stored.  The  fire  started  early  in  the 
morning  and  was  apparently  due  to  a  "boil  over"  in  one 
of  these  tanks.  The  molten  material  ran  out  into  the 
yard  of  the  plant  and  about  150  ft.  distant  into  the  boiler 
room,  where  it  caught  on  fire  and  the  fire  ran  back 
over  the  surfac  of  the  liberated  naphthalin  and  soon 
distributed  the  flames  to  the  naphthalin  pans  inside 
the  building.  The  plant  watchman  was  notified  of  the 
fire  at  5:55  a.m.,  the  naphthalin  from  the  exploded 
tank  being  on  the  ground  burning  at  that  time.  At 
6:30  a.m.  the  destruction  of  the  building  was  prac- 
tically complete;  that  is,  the  building  was  brought  to 
its  final  failure  in  about  45  min.,  which  is  an  indica- 
tion of  the  quickness  and  severity  of  the  fire. 

Due  to  the  extreme  heat  generated  by  the  flames 
there  is  very  little  reputable  testimony  as  to  the 
behavior  of  the  structure  during  the  conflagration.  It 
is  to  be  noted,  however,  that  the  steel  monitors  collapsed 
almost  immediately  the  fire  started  inside  the  building, 
and,  except  for  a  portion  of  the  building  as  shown  on 
the  plan,  they  carried  down  with  them  in  their  fall 
the  full  second  story  of  the  building.  The  fire  also 
attacked  the  monitor  farthest  from  the  tank  and  that 


LOOKING    OVER    TANKS    TOWARD    WRECKED    BUILDING. 
COLL.A.PSED   MONITOR    .\ND    ROOF 

collapsed,  causing  destruction  on'  the  second  floor  of 
the  section  beyond  the  fire  wall.  Naturally,  the  heat 
was  most  intense  in  the  section  exposed  to  the  tank 
and  here  the  destruction  of  the  concrete  itself  was  most 
marked.  On  the  side  toward  the  tank,  for  instance, 
there  is  obvious  evidence  of  fusion  of  the  concrete,  as 
shown   in   the   accompanying   view.     Thei'e   can   be   no 
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question  that  the  temperature  at  this  place  reached 
such  a  height  as  to  cause  fusion.  In  all  previous  fires, 
it  may  be  noted,  such  an  occurrence  has  been  very  rare. 
The  steel  mullions  to  the  window  frames  here  also 
melted  and  ran  down  the  frames  in  places. 

The  typical  failures  are  shown  in  some  of  the  views. 
The  columns  spalled  off  on  the  corners,  the  reinforce- 


N 


TYPICAL  FAILURE  IN  SECOND  FLOOR 

ment  softened  and  bent  and  the  columns  cracked  as 
shown.  The  edges  of  the  beams  also  spalled,  exposing 
the  steel,  which  softened,  bent  and  in  some  cases  broke, 
dropping  the  beams.  It  is  difficult  to  tell  how  much  of 
the  failure  was  due  to  the  impact  of  the  falling  monitor 
and  how  much  to  direct  fire  damage. 

Some  of  the  comments  on  the  design  of  the  build- 
ing and  on  the  probable  design  of  another  building  for 
the  same  occupancy  are  taken,  as  follows,  from  a  paper 
by  W.  A.  Hull  of  the  U.  S.  Bureau  of  Standards: 

The  building  was  of  modern  design  and  recent  construc- 
tion. It  may  be  regarded  as  a  first-class  reinforced- 
concrete  building.  However,  in  connection  with  the  failure 
of  the  columns  supporting  the  roof  structure,  attention 
should  be  called  to  the  fact  that  computation  shows  that 
the  unit  stress  on  the  concrete  core  of  these  columns,  when 
a  deduction  of  2  in.  all  round  is  made  for  fire  protection,  is 
somewhat  in  excess  of  that  ordinarily  allowed  in  engineering 
practice.  Assuming  continuous  beam  action,  which  probably 
approximated  the  true  condition,  the  reactions  at  the  center 
support  are  increased  by  2.5  per  cent.  It  should  also  be 
taken  into  consideration  that  the  interior  columns  pre- 
sumably expanded  more  than  the  wall  supports  when  sub- 
jected to  fire  conditions  and  that  this  would  still  further 
increase  the  load  sustained  by  these  columns.  All  of  the 
loads  allowed  for  in  computing  the  stress  on  the  concrete 
in  these  columns,  with  the  exception  of  approximately  15 
per  cent  (the  roof  live  load)  were  due  to  the  weight  of  the 
structure  and  were  actually  on  the  columns  at  the  time  of 
the  fire. 

The  center  roof  girder  was  designed  with  the  assumption 
that  it  would  be  fully  continuous,  which  perhaps  represented 
the  actual  condition  except  in  the  end  spans  for  which  no 
details  are  shown.  The  roof  beams  were  designed  for  a 
bending  moment  of  iV  WL  which  is  ordinary  practice  for 
continuous  beams  of  two  spans.  The  maximum  diagonal 
shearing  stress  in  both  beams  and  girders  was  about  60  lb. 
per  square  inch,  and  what  would   be  considered   adequate 


additional  web  resistance  was  provided  in  the  form  of 
bent-up  bars  and  light  stirrups. 

The  coarse  aggregate  used  in  the  concrete  was  gravel 
obtained  from  the  Delaware  River  near  Bridesburg.  There 
was  nothing  extraordinary  about  this  aggregate;  it  would 
properly  be  classed  as  a  highly  siliceous  rather  than  a  lime- 
stone gravel. 

The  failure  of  this  building  to  withstand  the  attack  of  the 
fire  presented  the  engineers  of  the  Barrett  company  with  a 
new  problem,  or  rather  with  a  series  of  new  problems,  for 
they  had  to  consider  not  only  the  reconstruction  of  this 
building  but  also  the  question  of  safeguarding  other  build- 
ings, already  in  use,  in  which  unusual  fire  hazards  exist. 
This  building  had  been  built  according  to  good  practice  in 
design  and  construction  and  was  regarded  as  the  last  word 
in  fire-resistive  construction,  yet  it  had  failed  to  resist  the 
attack  of  a  severe  fire.  It  is  needless  to  say  that  the  owners 
of  this  building  expect  to  be  able  to  prevent  a  recurrence 
of  such  a  fire  in  the  new  building  but  they  realize  that  they 
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ftave  a  hazardous  occupancy  and  that  there  is  the  possibility 
of  another  fire  in  spite  of  all  precautions.  The  qui'stion  of 
how  to  build  at  reasonable  cost  a  building  that  would  be 
able  ti)  withstand  such  a  fire  had  to  be  answered. 

Many  things  were  considered.  The  advisability  of 
rebuilding  in  concrete  was  seriously  questioned.  Such 
expedients  as  substituting  brick  piers  for  concrete  columns 
and    of   protecting   the   concrete   structural    members   with 
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burned  clay  in  some  form  were  considered.  It  was  a  case 
that  could  not  be  disposed  of  by  sayiner  that  nothing  could 
be  expected  to  withstand  such  a  fire.  If  the  best  concrete 
construction  were  not  goina:  to  be  suitable  it  was  obviously 
necessary  to  try  to  find  something  else  that  would.  How- 
ever, a  careful  analysis  of  the  matter  brought  out  the  fact, 
very  strikingly,  that  the  building  that  was  damaged, 
although  first-class  in  every  other  respect,  was  absolutely 
unsuited  to  the  resistance  of  a  quick,  sharp  fire,  and  that 
the  results  did  not  differ  widely  from  what  was  to  be 
expected  of  this  type  of  structure.  The  fact  was  also 
brought  out  that  the  failure  of  this  building  did  not  justify 
the  conclusion  that  concrete  construction  is  not  suitable  for 
such  an  occupancy. 

It  is  the  writer's  understanding  that  the  engineering  staff 


In  the  case  of  the  Far  Rockaway  fire  and  of  the  one  at 
Frankford  the  process  of  destruction  was  essentially  the 
same.  Large  portions  of  the  outer  protective  concrete 
spalled  off,  leaving  the  load  bearing  concrete  and  portions 
of  the  reinforcement  exposed  directly  to  the  fire.  Neither 
steel  nor  load  bearing  concrete  is  adapted  to  withstanding 
such  exposure,  and  this  is  particularly  true  of  concrete  made 
from  a  highly  siliceous  aggregate.  In  the  case  of  the  Far 
Rockaway  fire  it  seems  reasonably  certain  that  had  the 
building  been  identical  in  all  respects  except  aggregate 
with  the  building  that  was  so  badly  demaged  it  would  have 
come  through  the  fire  without  structural  injury.  In  this 
case  the  same  construction  would  have  "got  by"  if  the  con- 
crete had  been  of  a  non-spalling  type  made  with  a  coarse 
aggregate  of  limestone,  trap  rock,  or  blast  furnace  slag. 
With  the  Frankford  fire  the  case  is  not  so  clear,  but  it  is 
certain  that  a  non-spalling  concrete  would  have  resisted 
much  better;  whether  the  building  would  have  endured 
without  serious  structural  damage  if  it  had  been  built 
exactly  as  it  was  except  that  a  more  suitable  aggregate  had 
been  used  is  a  matter  of  opinion.  At  any  rate  the  fact 
that  it  did  not  endure  is  not  to  be  regarded  as  proof  that 
no  type  of  construction  could  be  expected  to  endure  through 
such  a  fire,  or  that  it  would  be  advisable  to  depart  from 
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of  the  Barrett  company  decided  to  rebuild  in  concrete, 
although  because  of  prevailing  business  conditions  the 
structure  has  not  yet  been  replaced.  It  may  be  worth  while, 
however,  to  review  some  of  the  points  which  led  to  the  con- 
clusion to  rebuild  in  concrete. 

As  has  already  been  stated,  this  building,  Jirst-class  in 
other  respects,  was  by  no  means  of  the  best  type  of  fire- 
resistive  construction  that  can  be  built,  within  reasonable 
cost  limits,  of  reinforced  concrete.  In  the  first  place,  the 
gravel  aggregate  used  in  this  building  belongs  in  the  class 
of  aggregates  that  have  a  strong  tendency  to  spall  when 
exposed  to  quick  fires.  The  square  columns  and  rectangular 
girders  made  spalling  relatively  easy.  There  was,  of  course, 
nothing  provided,  in  the  way  of  metal  mesh  or  other  tie,  to 
prevent  the  loss  of  the  protective  concrete  by  spalling.  It 
has  been  demonstrated  repeatedly,  by  actual  fires  and  by 
fire  tests,  both  in  this  country  and  in  England,  that  this 
type  of  concrete  building  does  not  resist  quick,  hot  fires 
well.  This  is  the  second  notable  case  in  which  such  con- 
struction has  failed  after  a  comparatively  short  exposure. 
'There  have  been  a  number  of  other  cases  which  have  been 
less  spectacular  and  have  received  little  if  any  publicity. 


reinforced-concrete  construction  in  building  to  house  such 
an  occupancy.  The  type  of  construction  as  well  as  the 
aggregate  was  poorly  adapted  to  resist  spalling  and  other 
structural  damage.  The  long,  slender,  square  columns  and 
long  girders  without  special  ties  for  the  protective  concrete 
made  the  building  particularly  liable  to  such  effects. 

In  many  localities  a  non-spalling  aggregate  can  be  used 
without  excessively  increasing  the  cost  of  the  building. 
Limestone,  either  crushed  or  in  the  form  of  limestone  gravel, 
as  well  as  trap  rock  and  blast  furnace  slag  are  all  so 
definitely  superior  to  siliceous  gravels,  crushed  sandstone 
and  crushed  granite  as  to  make  two  distinct  classes  of 
aggregates,  which  for  brevity  have  been  called  spalling  and 
non-spalling.  Where  the  cost  of  a  non-spalling  aggregate 
is  excessive  the  severe  fire  hazard  -can  be  met  by  the  use 
of  secondary  reinforcement  in  the  outer  concrete  together 
with  a  reasonable  increase  in  the  thickness  of  the  latter. 
The  effectiveness  of  secondary  reinforcement  in  the  form  of 
a  light  grade  of  expanded  metal  placed  in  the  protective 
concrete  has  been  tried  out  in  fire  tests  of  full  sized  building 
columns  with  promising  results.  There  appears  to  be  no 
reason  for  doubting  that  the  fire-resistance  of  girders  and 
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slabs  made  from  the  spalling  types  of  a]e:gregate  could  be 
brought  up  to  any  reasonable  standard  by  the  proper  use  of 
secondary  reinforcement  with  protective  concrete  of  suitable 
thickness. 

The  lessons  to  be  learned  from  the  Barrett  fire  seem  to 
be  fairly  well  defined.  If  we  accept  the  evidence  of  the 
column  tests  that  have  been  conducted  within  the  last  three 
years  at  Chicago  and  at  Pittsburg-h  there  can  be  no  doubt 


A  SPECIMEN  OK   FUSED  CONCKETE  BE.-\.M 

that  reinforced-concrete  buildings  that  will  be  very  greatly 
superior  to  the  Barrett  building  in  point  of  fire-rcsistancc 
can  be  built  without  too  radical  departures  from  established 
engineering  practice. 

In  the  report  of  the  committee  on  the  Far  Rockaway 
fire,  of  the  American  Concrete  Institute,  is  the  follow- 
ing comment  on  the  Barrett  fire. 

The  progress  of  the  fire  was  extremely  rapid.  At  the 
beginning,  Tank  79  was  burning;  Tank  80,  having  a  wooden 
top,  soon  caught  fire  and  was  entirely  consumed.  The  fire 
spread  to  Building  No.  1.5,  known  as  the  "Pan  House,"  where 
the  material,  in  Section  A  (east  of  the  dotted  line,  which 
represents  a  temporary  wooden  partition),  lay  in  long  cool- 
ing pans.  West  of  this  partition  was  the  "flake  house," 
where  the  material  existed  in  a  flocculent  condition  and  was 
spread  over  the  roof,  beams  .ind  sides  of  walls.  In  addi- 
tion to  Tank  No.  79,  Building  No.  17,  the  coal  storage,  the 
roof  of  Building  No.  6  and  the  awnings  on  Building  No.  5 
were  ablaze  at  the  start. 

In  Section  B.  the  second  tier  columns  were  all  damaged, 
and  will  probably  have  to  be  removed.  Section  ('  is  in 
pretty  fair  condition.  Section  D,  known  as  the  centrifugal 
room,  was  only  slightly  damaged.  Thr  fire  wall  separating 
these  three  fections  from  Section  A  probably  protected  sec- 
lions  B,  C  an<l  D  from  damage.  The  shi|)ping  platform  was 
destroyed,  as  was  also  the  hose  house  in  front  of  Buihiing 
No.  2.  The  hollow  radial  br'<k  stack  of  thf  boiler  hou.sc 
was  damaged  to  a  height  of  about  3;)  ft.  Considerable 
spalling  took  place  and  it  was  necessary  to  plaster  the 
stack  for  a  distance  of  30  ft.  from  t'le  ground.  Building 
No.  17  was  entirely  destroyed,  and  ther""f  of  Building 
No.  6  was  seriously  damaged. 

The  very  rapid  anfl  intense  heat  that  resulted  from  the 


burning  of  this  naphthalin,  especially  in  Building  No.  15, 
which  had  no  floors,  but  had  a  double  tier  of  long,  cooling 
pans,  containing  naphthalin,  which  burned  freely,  subjected 
the  concrete  to  very  rapid  expansion,  and  caused  the  serious 
spalling  of  the  corners  of  the  columns  and  edges  of  beams, 
exposing  the  reinforcement  in  nearly  all  cases  and  in  one 
of  the  columns  the  exposure  was  suflicient  to  cause  buckling 
of  the  column.  The  rigidity,  however,  of  the  roof  construc- 
tion was  suflicient  even  under  this  severe  treatment  to  keep 
it  in  place,  excepting  the  western  end  of  Section  A.  Failure 
was  caused  by  the  collapse  of  the  unprotected  metal  lantern. 
The  north  end  of  the  building,  facing  Tanks  No.  79  and  SO. 
was  subjected  to  very  unusual  heat  and  the  face  of  the 
brick  walls  spalled  under  the  action  of  this  heat  for  the 
distance  of  nearly  an  inch.  The  wired  glass  in  the  windows 
melted  and  even  the  metal  mullions  were  melted.  The 
flames  from  the  burning  naphthalin  in  the  cooling  tanks 
roared  through  this  opening  and  fused  the  adjacent  con- 
crete faces  of  the  beams  and  girders  even  on  the  exterior 
of  the  columns.  The  columns  in  this  building  were  square 
in  section  and  spalling  occurred.  The  round  type  of  column 
would  have  materially  helped  the  situation,  but  in  the  judg- 
ment of  the  committee  would  not  entirely  have  prevented 
spalling. 


I'dNDITlO.N  OF  BRICKWORK  IN  .STACK  LOCATED  ABOUT 
too  FT.  FROM  FIRE 

Prom  this  fire  are  drawn  the  following  conclusions: 

(a)  The  spalling  of  the  concrete  was  in  a  large  measure 
due  to  the  use  of  a  coarse  aggregate  which  contained  a 
large  percentage  of  quartz; 

(b)  Square  columns  increased  the  degree  of  spalling; 

(c)  Structural  concrete  requires  protection  against  fire; 
the  thickness  of  the  protective  coating  depends  on  the  degree 
of  heat  to  which  the  structure  is  likely  to  be  subjected; 

(d)  It  is  probable  uniler  these  conditiims  that  2J  in.  of 
concrete,  made  of  aggregate  of  non-spalling  charac  er  and 
properly  reinforced,  would  afford  adequate  protection  to  the 
structural  concrete; 

(el  The  sprinkh-r  system  was  rendered  ineffirii'nt  by  the 
shutting  off  of  the  electric  current  which  operated  the 
pumps; 

(f)  The  engineers  of  the  Barrett  company  are  of  the 
opinion  that  there  is  no  more  suitable  material  for  use  under 
such  conditions  than  reinforced  concrete,  and  will,  there- 
fore, use  this  material  in  reconoi ruction. 
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Hydraulic- Jump  Pools  Effective 

RECENT  observations  of  the  functioning  of  the 
,.  hydraulic-jump  stilling  works  at  the  outlet  of  the 
Germantown  dam,  near  Dayton,  Ohio,  show  that  the  de- 
sign of  outlet  works  adopted  by  the  Miami  Conservancy 
District  for  its  detaining  dams  is  entirely  effective,  the 
functioning  being  precisely  that  expected  from  the 
model  experiments  and  intended  by  the  designers.  Last 
season,  the  dam  being  then  uncompleted,  the  outlet  con- 
duits were  of  twice  their  ultimate  depth,  being  so  built 
in  order  to  provide  excess  discharge  capacity  as  a  safety 
measure  against  overtopping  of  the  unfinished  embank- 
ment.    Late  last  year,  however,  the  lower  half  of  the 


Shield  vs.  Trench  Method  for 
Hudson  Vehicle  Tubes 

Chief  Engineer  Holland  Answers  Arguments 

of  Olaf  Hoff  Regarding  Type  of 

Construction  Decided  Upon 

QUOTING  from  his  annual  report  for  1920,  C.  M. 
Holland, .  chief  engineer  of  the  New  York-New 
Jersey  Tunnel  Commissions,  explains  below  why  the 
shield  method  has  been  selected  in  preference  to  the 
trench  method  for  the  construction  of  the  Hudson  River 
vehicular  tunnels  between  New  York  and  New  Jersey. 
The  reasons  which  influenced  the  decision  of  the  com- 


HVDKAULIC  JUMP  IN  DISCHARGE  OF  GERMANTOWN  DAM   OUTLET  CONDUITS  AT  LOW  AND  HIGH  HEADS 

Permanent  floor  of  outlet  conduits  in  place.     Left-hand  view  taken  March  4,  at  ordinary  low  water.     Right-hand  view  taken  March  9 

during  a  freshet,  when  the  dam  was  impounding  water;  conduits  discharging  under  about  16-ft.  head. 


conduits  was  filled  and  the  permanent  conduit  floor 
placed  over  the  filling,  thereby  increasing  the  throttling 
effect  of  the  conduits  and  allowing  the  dam  to  function 
in  full  as  a  detention  dam.  A  test  of  the  design  of  the 
cutlet  works  therefore  was  not  available  until  the  pres- 
ent stage. 

In  the  view  at  the  left  herewith  is  seen  the  discharge 
at  relatively  low  flow  of  the  stream  (Twin  Creek).  The 
view  was  taken  March  5.  A  distinct  hydraulic  jump  is  ■ 
seen  at  the  entrance  to  the  stilling  pool,  and  the  flow 
over  the  tail  weir  is  smooth  and  evenly  distributed.  The 
much  more  pronounced  and  powerful  jump  occurring 
under  higher  velocity  flow  is  exhibited  by  the  right-hand 
view,  taken  on  March  9,  during  a  sharp  freshet,  when 
the  dam  ponded  the  steam  flow  to  a  depth  of  16  ft.  above 
the  crown  of  the  conduits.  The  view  very  clearly  por- 
trays the  effectiveness  of  the  jump  pool  in  transforming 
the  high  velocity  concentrated  flow  of  the  conduits  into 
the  slower  tailrace  flow. 


Rule  of  the  Pavement  in  London 

The  London  traffic  committee,  appointed  by  the  Min- 
istry of  Transport,  has  been  discussing  the  question  of 
a  rule  of  the  pavement  and  has  favored  the  rule  of  "Keep 
to  the  left"  to  correspond  with  the  rule  of  the  road. 
As  it  is,  most  pedestrians  in  London  follow  an  unwritten 
law  of  the  pavement  of  "Keep  to  the  right,"  with  the 
result  that  pedestrians  walk  with  their  backs  to  ap- 
proaching traffic ;  many  accidents  have  resulted  from 
pedestrians  stepping  off  the  pavement  into  the  road  to 
allow  more  room  and  being  run  down. 


missions  are  given  in  reply  to  a  communication  received 
by  Engineering  News-Record  from  Olaf  Hoff,  advocate 
of  the  trench  method  and  builder  of  the  Detroit  and 
Harlem  River  tunnels.  There  are  printed  below  Mr. 
Hoff's  letter  and  a  reply  thereto  in  the  form  of  excerpts 
from  Mr.  Holland's  latest  annual  report.  Mr.  Hoff  says : 
In  your  issue  of  March  31,  p.  562,  there  is  an  article 
headed  "Hudson  River  Vehicular  Contracts  to  be  Ready 
May  15."  The  statement  is  made  in  this  article  that  it  is 
definitely  announced  in  Mr.  Holland's  report,  "that  the 
trench  method  of  construction  which  had  been  under  con- 
sideration as  an  alternative  during  the  past  year  has  been 
abandoned  on  the  ground  of  not  being  adapted  to  the  Hud- 
son River  conditions."  I  do  not  have  the  slightest  desire 
to  criticise  the  decision  of  the  board  of  consulting  engineers 
or  the  chief  engineer,  but  I  feel  strongly  that  this  opinion 
should  not  go  unchallenged.  The  Hudson  River  conditions 
in  my  judgment  are,  if  anything,  more  favorable  to  the  con- 
struction of  a  trench  tunnel  than  to  a  compressed  air,  shield- 
driven  tunnel  of  the  proposed  dimensions. 

Arguments  for  Trench  Tunnel 

My  reasons  for  this  statement  are  as  follows: 

1.  The  dredging  of  a  trench  in  the  bottom  of  the  river  is 
a  simple,  direct  and  common' operation.  The  side  slopes  of 
the  trench  will  probably  stand  at  13  to  1,  and  quite  possibly 
at  1  to  1,  for  the  length  of  time  required  for  construction 
purposes.  , 

2.  The  preconstructed  steel  section  used  in  the  Hoff 
method,  say  300  ft.  in  length,  can  be  spotted,  sunk  and 
aligned  in  correct  position  in  four  hours  or  less  and  encased 
in  concrete  in  not  to  exceed  three  weeks. 

3.  If  piles  be  desired  underneath  the  tunnel  to  give  it  an 
assured  stability,  rather  than  depending  on  the  bearing 
capacity  of  the  silt,  they  can  readily  be  driven  to  an  approx- 
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imately  correct  level  and  would  not  need  to  be  cut  off.  The 
load  being  light,  on  account  of  the  buoyancy  of  the  tunnel, 
a  relatively  small  amount  of  piling  would  be  required. 

4.  In  doing  this  work  it  would  never  be  necessary  to 
occupy  a  river  space  more  than  600  ft.  in  length,  along  the 
axis  of  the  tunnel;  this  certainly  should  not  materially  inter- 
fere with  the  traffic  of  the  port.  At  Detroit  we  had  ore 
steamers  in  the  height  of  the  summer  season  passing  by  as 
often  as  every  10  min.  and  this  traffic  was  never  interfered 
with  in  the  slightest.  The  Detroit  River  is  much  narrower 
than  the  Hudson. 

5.  On  the  other  hand,  the  driving  of  the  proposed  two 
river  tubes  of  the  unprecedented  diameter  of  29  ft.  in  the 
Hudson  River  silt  by  shield  and  compressed  air  will  un- 
questionably present  the  gravest  difficulties  with  a  constant 
menace  of  accidents. 

My  opinion  in  this  matter  is  based  on  my  practical  exper- 
ience in  carrying  to  successful  completion,  under  the  Hoff 
method,  two  of  such  trench  tunnels.  The  Detroit  River  tun- 
nel and  the  Harlem  River  tunnel  of  the  Lexington  Ave. 
subway  are  the  most  notable  examples  of  successful  trench 
tunnel  work,  and  both  of  these  were  built  under  contract  by 
the  writer  and  his  associates.  A  trench  built  tunnel  has 
the  following  advantages  over  a  shield  driven  tunnel  for 
this  project: 

1.  It  can  be  built  far  more  economically;  a  saving  of 
several  million  dollars  would  not  appear  unreasonable. 

2.  It  can  be  built  with  greater  confidence  and  less  risk 
of  accidents. 

3.  It  can  be  placed  at  a  considerably  higher  level,  thus 
saving  in  grades  and  energy. 

4.  It  will,  at  less  cost,  produce  a  stronger  and  more  sub- 
stantial tunnel  construction,  because  of  the  fact  that  the 
cost  of  the  materials  entering  into  the  construction  roughly 
amounts  to  about  two-thirds  of  the  total,  the  labor  being 
one-third,  while  in  the  shield-driven  tunnel  it  is  just  the 
opposite,  two-thirds  of  the  cost  being  represented  by  labor 
and  one-third  by  the  material. 

5.  It  can  be  built  with  auxiliary  and  separate  tubes  for 
the  purposes  of  ventilation,  without  great  additional  cost. 
These  could  be  placed  one  above  the  other  between  the  main 
tubes  and  used,  one  for  exhausting  foul  air  and  the  other 
for  forcing  in  fresh.  They  could  be  of  a  diameter  to  give 
about  twice  the  area  of  the  available  space  left  for  ventila- 
tion in  the  presei.t  plan;  this  would  reduce  the  velocity  of 
the  air  in  proportion  and  the  cost  of  ventilation  to  a  still 
greater  degree. 

This  last  item  (.5)  is  perhaps  the  most  important,  because 
the  problem  of  an  effective  ventilation  is,  after  all,  the  most 
difficult  one  to  solve  in  connection  with  the  vehicular  tun- 
nel. What  will  happen  if  the  tunnel  is  filled  with  automo- 
biles and  trucks  and  one  of  them  takes  fire,  say  in  the 
middle  of  the  tunnel  ?  That  is  the  outstanding  problem  that 
stares  the  commissioners  and  the  engineers  in  the  face. 

The  writer  has  given  this  matter  a  great  deal  of  thought 
and  would  suggest  for  consideration  that  series  of  seg- 
mental bulkheads  or  partitions  be  placed  crosswise  of  the 
tunnel  a  suitable  distance  apart  (perhaps  about  200  ft.) 
and  extending  from  the  roof  down  to  the  clearance  line. 
These  bulkheads  will,  if  not  confine  the  smoke,  at  least 
greatly  interfere  with  its  spread  throughout  the  length  of 
the  tunnel.  An  asbestos  curtain,  either  wound  up  on  a 
roller  or  placed  horizontally  and  passed  over  a  roller,  could 
be  placed  along  the  lower  edge  of  these  partitions  and 
lowered  to  the  roadway,  shutting  off  a  limited  space  in  front 
and  rear  of  the  burning  vehicle  from  the  remainder  of  the 
tunnel. 

It  seems  to  the  writer  that  such  an  arrangement  at  least 
might  afford  sufficient  time  to  get  the  tunnel  cleareil  of 
vehicles  and  passengers  and  thus  minimize  the  chance  of  a 
holocau.st.  Separate  tubes  for  ventilation,  however,  wnuhl 
appear  to  be  necessary. 

In  answer  to  the  foregoing,  the  following  excerpta  are 
reprinted  from  the  1020  annual  report  of  C.  M.  Holland, 
chief  engineer,  New  York-New  .Jersey  Tunnel  Com- 
missions: 

In  adopting  any  type  of  construct  'iri    >    i     n.ces'n'y  to 


give  consideration  to  the  physical  features  not  only  of  the 
under-river  portion  of  the  work  but  also  of  the  tunnel 
approaches.  On  the  New  York  side  of  the  river  the  line 
of  the  tunnel  passes  under  the  slip  between  Piers  34  and 
35,  and  on  the  New  Jersey  side  it  passes  under  the  slip 
between  Piers  8  and  9  of  the  Erie  Railroad  Co.  The  dam- 
ages would  be  excessive  if  the  trench  method  wei-e  used, 
due  to  the  interference  with  the  waterfront. 

In  Jersey  City,  the  approach  to  the  waterfront  lies  under 
the  property  of  the  Erie  Railroad  Co.  which  insists  that 
the  work  must  be  conducted  so  as  not  to  interfere  with  the 
operation  of  the  railroad  yard,  and  in  New  York  City  every 
effort  must  be  made  to  avoid  interference  with  the  use  of 
the  streets  by  the  public.  Accordingly,  the  shield  method 
was  adopted  as  the  most  practicable,  insuring  the  least 
inconvenience  and  the  greatest  safety  to  the  public. 

With  the  adoption  of  the  shield  method  of  construction 
from  the  land  shafts  to  the  river  bulkhead,  the  adoption  of 
the  trench  method  as  an  alternative  type  of  construction 
under  the  river  was  given  most  careful  consideration. 
Noteworthy  examples  of  the  trench  tunnel  are  those  con- 
structed under  the  Detroit  and  the  Harlem  Rivers.  In 
studying  the  trench  method  of  construction  under  the  Hud- 
son River,  consideration  was  given  to  the  wide  variance  in 
conditions  in  the  Detroit  and  Harlem  Rivers,  on  the  one 
hand,  and  the  Hudson  River  on  the  other.  Attention  is 
called  to  the  decision  of  the  Public  Service  Commission  as 
to  the  method  of  construction  used  in  building  the  recent 
subway  tunnels  under  the  East  River.  The  commission  had 
already  adopted  the  trench  method  of  construction  for  the 
Harlem  River  tunnel  and  the  same  method  was  considered 
for  the  East  River  crossings,  but  conditions  were  so  essen- 
tially different  in  the  East  River  from  those  in  the  Harlem 
River  that  shields  were  favored  for  the  East  River  work. 
In  comparing  tunneling  conditions  in  the  Harlem  River,  the 
East  River  and  the  Hudson  River,  it  is  evident  from  the 
width  of  the  River,  the  great  volume  of  river  traffic,  water- 
front conditions,  and  conditions  of  the  river  bed  that,  of 
these  rivers,  the  Hudson  River  is  most  suited  to  shield 
tunneling.  Consequently,  if  shield  tunnels  were  chosen  for 
the  East  River  in  preference  to  the  trench  tunnel,  as  built 
in  the  Harlem  River,  so  much  greater  reason  would  there  be 
for  using  the  shield  tunnel  in  the  Hudson  River. 

The  waterfront  conditions  in  the  Detroit  and  Harlem 
Rivers  are  favorable  to  the  trench  method  of  construction 
in  that  there  are  no  valuable  piers  serving  large  shipping 
interests;  whereas,  on  both  sides  of  the  Hudson  River  there 
are  valuable  piers  and  waterfront  property,  interference 
with  the  use  of  which  would  be  an  important  element  of 
cost  which  is  not  nearly  so  important  in  the  case  of  shield 
tunneling,  as  the  work  is  conducted  in  such  manner  as  to 
offier  the  least  interference  with  waterfront  conditions. 

Waterway  conditions  on  the  Detroit  and  Harlem  Rivers, 
both  as  to  channel  and  cross-river  traffic,  are  not  comparable 
with  Hudson  River  conditions,  and  if  a  tunnel  construction 
unit  of  sufficient  length  for  proper  prosecution  of  the  work 
were  used  in  the  excavation  of  a  trench  across  the  Hudson 
River  there  would  be  an  unavoidable  interference  with  a 
great  volume  of  river  traffic.  A  count  of  river  traffic  shows 
that  1,500  boats  cross  the  line  of  the  tunnel  daily.  Con- 
gested river  conditions,  while  serious  to  the  river  traffic, 
are  also  of  importance  in  estimating  the  cost  of  the  trench 
method  because  of  the  hazards  to  the  equipment  of  con- 
struction as  well  as  to  shipping  itself. 

The  records  of  the  U.  S.  Engineer  Office  for  the  Port  of 
New  York,  <luring  the  years  1918  and  1919,  show  that  two 
dredging  outfits,  working  under  the  direction  of  that  office 
in  the  East,  River  where  conditions  are  not  as  bad  as  in  the 
Hudson  River,  suffered  62  accidents,  5  of  which  caused 
delays  varying  from  .IJ  to  46  ilays.  ("ol.  Edward  Burr, 
U.  S.  Engineer  Officer  in  charge  of  the  New  York  district, 
in  discus.Hing  Hudson  River  comlitions  before  the  American 
Society  of  Civil  Engineers  in  October  of  this  year,  made  a 
statement  which  bears  directly  upon  waterway  conditions 
which  would  have  to  be  met  iluring  the  construction  of  the 
tunnel  by  the  tri-mh  mi-thod.-  He  stated:  "Every  dredge 
or  other  machine  working  at  a  fixed  position  in  a  channel 
is   nn   obstruction   to   traffic,   which    is   greatly   increased   if 
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moorings  are  necessary,  as  in  swift  tidal  currents,  and  the 
congestion  existing  in  the  main  channels  of  New  York  Har- 
bor, complicated  by  tidal  conditions,  creates  a  most  serious 
problem  in  the  prosecution  of  operations  requiring  the  use 
of  such  machines.  Collisions  are  frequent  under  these  con- 
ditions, with  resulting  increases  in  the  time  and  cost  of  pro- 
secuting the  work." 

From  the  preceding  it  woUld  appear  that  there  is  a  real 
hazard  involved  in  carrying  on  operations  from  plant  an- 
chored in  mid-stream.  Any  collision  resulting  in  the  sink- 
ing of  a  tunnel  section  during  the  operation  of  placing  it  in 
position  would  be  a  very  serious  matter.  The  shield  method 
of  construction  will  not  interfere  with  river  traffic,  and 
therefore  no  element  of  cost  or  damage  from  that  source 
need  be  considered.  Further,  the  U.  S.  Government  has 
placed  very  rigorous  limitations  upon  the  occupancy  of  the 
waters  of  the  Hudson  River  which  require  the  States  to  bear 
the  cost  of  dredging  a  1,000  ft.  channel  in  the  middle  of 
the  stream  before  the  trench  tunnel  could  be  constructed  in 
the  present  channel  near  the  New  York  pierhead  line. 

The  character  of  the  river  bed  is  an  important  element 
in  the  consideration  of  the  practicability  of  the  trench  tun- 
nel. The  material  in  the  Detroit  River  is  a  clay  of  a  con- 
sistency that  is  particularly  suited  to  trench  excavation, 
while  in  the  Harlem  River  the  material  is  sand  and  gravel. 
In  the  Hudson  River  the  material  is  a  soft  silt  and  rock, 
the  character  of  the  former  being  such  that  the  volume  of 
excavation  that  would  have  to  le  handled  would  be  unduly 
large.  As  to  the  rock  excavation,  it  would  be  necessary  to 
blast  and  remove  the  debris  at  a  great  depth,  which  condi- 
tion was  not  found  in  either  the  Detroit  tunnel  or  Harlem 
River  tunnel.  This  element  of  rock,  in  itself  unprece- 
dented, is  a  serious  obstacle.  This  point  was  given  the 
most  careful  consideration  at  the  time  the  decision  in  favor 
of  the  shield  method  was  made  for  the  construction  of  the 
East  River  tunnels  through  rock  and  quicksand.  Silt  condi- 
tions in  the  Hudson  River  are  extremely  favorable  to  the 
shield  method  of  tunneling  in  that  if  the  silt  cannot  be 
shoved  aside  by  the  shields  it  is  easily  excavated  and 
disposed  of  through  the  tunnel.  The  very  condition  of  the 
river  bed  which  constitutes  a  serious  difficulty  in  the  ti'ench 
tunnel  is  the  one  most  favorable  to  the  shield  tunnel. 

It  has  been  claimed  that  the  trench  tunnel  would  effect 
a  substantial  saving  in  cost  over  the  shield  method  of  con- 
struction, based  largely  upon  what  has  been  accomplished 
in  other  places  or  upon  proposed  innovations  in  this  method 
of  construction.  It  is  to  be  noted,  however,  that  on  ac- 
count of  the  uncertainty  in  regard  to  dredging  the  Hudson 
River  silt  and  the  removal  of  the  rock  in  an  open  trench  the 
general  attitude  of  men  familiar  with  dredging  conditions 
has  been  that  this  work  should  be  done  under  some  foi-m 
of  cost-plus  or  by  the  rental  of  dredging  equipment  rather 
than  upon  a  straight  bid  price  for  yardage  in  place.  The 
uncertainties  of  this  work,  which  is  of  such  great  magni- 
tude, might  involve  the  contractor  in  financial  difficulties 
if  he  bid  anywhere  near  what  would  ordinarily  be  considered 
a  fair  unit  price. 

The  estimates  which  have  been  made  do  not  support  the 
contention  that  the  trench  tunnel  is  the  cheaper  of  the 
two  methods,  and  attention  is  called  to  the  actual  bid  figures 
on  two  recent  tunnels  representing  the  two  types  of  con- 
struction. In  1912  the  Public  Service  Commission  accepted 
bids  for  the  trench  tunnel  in  the  Harlem  River  amounting 
to  $375  per  lineal  foot  of  track  as  compared  with  bids  in 
1914  for  shield  driven  tunnels  in  the  East  River  varying 
from  $388  to  $425  per  lineal  foot.  The  later  prices  were 
submitted  when  the  cost  of  materials  was  slightly  greater 
than  in  the  former  case,  and  furthermore,  the  latter  tun- 
nels were  about  one-third  in  rock,  while  vei-y  little  rock  was 
encountered  in  the  Harlem  River  tunnel.  If  this  compar- 
isoji  were  carried  farther  to  the  tunnel  under  the  Hudson 
River,  where  conditions  for  shield  tunneling  are  more  ad- 
vantageous than  under  the  East  River,  a  still  lower  price 
for  the  shield  tunnel  under  the  same  market  conditions  can 
be  reasonably  expected,  due  allowance  being  made  for  the 
difference  in  size  of  tunnel.  The  above  comparison  shows  that 
the  claims  made  by  the  advocates  of  the  trench  tunnel  are 
not  consistent  with  the  actual  cost  of  work  done  heretofore. 


In  making  a  recommendation  on  these  premises  impor- 
tant elements  must  be  considered.  Counsel  has  advised  that 
definite  plans  and  specifications  must  be  prepared  so  that 
bids  will  be  on  a  comparative  basis  and  that  it  is  not  per- 
missible to  ask  for  bids  on  general  specifications  with  the 
privilege  of  modifying  or  departing  from  the  engineer's 
designs. 

It  is  considered  that  it  would  be  impossible  to  place  a 
method  so  untried,  so  full  of  possibilities  for  delays  and 
unusual  situations,  on  a  parity  with  the  recommendation 
which  has  already  been  made  of  the  shield-driven  tunnel,  a 
type  which  has  been  developed  along  scientific  lines  through 
a  considerable  period  of  years  and  which  has  proved  feasi- 
ble and  successful  under  the  very  conditions  under  which 
this  project  will  be  undertaken. 


Rail  and  Water  Terminal  for 
Nashville,  Tenn. 

Lower  Floors  of  River  Dock  for  Wharf  or  Storage 

According  to  Stage  of  River — Tracks 

and  Mechanical  Equipment 

PLANS  for  a  municipal  waterfront  terminal  on  the 
Cumberland  River  at  Nashville,  Tenn.,  for  the 
accommodation  of  railway  and  boat  traffic  and  the  inter- 
change of  freight  have  been  adopted  by  the  Board  of 
Transportation  Trustees,  which  has  sold  a  municipal 
bond  issue  of  $300,000  for  this  project.    The  plans  have 


P.\RT  OF  THE  RIVER  ELEVATION  OF  DOCK 

been  approved  by  the  U.  S.  Engineers  for  the  War 
Department  and  it  is  hoped  to  put  the  work  under 
contract  this  year. 

River  traffic  at  Nashville  averages  two  boats  daily 
during  the  navigation  season,  but  at  present  the  only 
accommodation  consists  of  the  usual  levee  or  paved 
slope,  from  which  gangways  are  laid  to  the  steamers  or 
barges.  As  no  wharf  boats  or  floating  landings  are 
provided  freight  cannot  be  stored  in  readiness  for 
loading.  Therefore  when  a  boat  arrives  there  is  fre- 
quently a  line  of  trucks  and  wagons  extending  for  two 
or  three  blocks  from  the  levee,  the  later  arrivals  some- 
times having  to  stand  in  line  all  day  before  getting  a 
chance  to  unload.  There  are  few  tracks  along  the  bank 
to  permit  of  handling  freight  directly  between  cars 
and  boats.    With  a  maximum  variation  of  45  ft.  in  the 
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river  level,  the  provision  of  wharf  or  dock  accommoda- 
tions available  at  all  stages  of  the  river  has  been  a 
difficult   problem. 

A  four-story  dock  so  located  on  the  channel  as  to  be 
accessible  for  boats  at  the  lowest  stage  of  river  amd 
having  its  first  floor  6  ft.  above  the  zero  pool  level  is 
the  solution  of  the  problem  as  provided  in  the  present 
plans.  The  fourth  floor  is  about  4  ft.  above  the  level 
of  the  waterfront  street,  and  will  have  a  two-story 
warehouse.  A  peculiarity  of  the  structure  is  that  it 
will  have  no  inclosing  walls  below  the  fourth  floor, 
these  being  prohibited  by  the  government  engineers  as 
constituting  a  serious  obstruction  to  the  current  during 
high  water.  During  the  greater  part  of  the  year  these 
lower  floors  will  be  utilized  for  storage  for  short  periods, 
protection  against  theft  being  provided  by  city  watch- 
men. A  reinforced-concrete  coal  bin  of  100  tons  capac- 
ity at  the  outer  upstream  corner  will  act  as  a  brace  to 
the  columns  at  the  river  front. 

In  plan  the  dock  will  be  300  ft.  long,  with  a  width 
of  140  ft.  at  the  third  and  fourth  floors.  The  other 
floors  decrease  in  width  with  the  slope  of  the  bank, 
being  120  ft.  and  40  ft.  for  the  second  and  first  floors. 
The  warehouse  will  be  300  x  80  ft.,  with  a  20-ft.  load- 
ing platform  on  the  west  or  land  side  and  the  40-ft. 
wharf  on  the  river  side.  A  double-track  line  connecting 
with  the  neighboring  freight  terminal  of  the  Tennes- 
see Central  R.R.  will  be  laid  in  the  stret  in  front  of 
the  dock. 

On  the  open  part  of  the  river  side  of  the  fourth 
floor  will  be  two  stub  tracks,  with  a  driveway  between 
them  and  the  warehouse.  Along  this  open  part  or 
wharf  will  travel  an  electric  gantry  crane  of  the  semi- 
portal  type,  one  end  of  the  crane  girder  or  bridge  being 
carried  by  a  leg  having  wheel.s  traveling  on  a  rail  on  the 
floor  level,  while  the  other  end  of  the  girder  is  car- 
ried by  wheel.s  traveling  on  a  rail  on  the  wall  of  the 
warehou.se.  On  the  crane  girder  will  be  a  revolving 
electric  hoist  with  50-ft.  boom  and  capable  of  handling 
a  5-ton  load  at  full  reach.  The  hoi.sting  and  traveling 
speeds  will  be  100  ft.  per  minute  and  the  rotating  speed 
1  r.p.m. 

In  addition  there  will  be  three  5-ton  automatic  elec- 
tric platform  elevators  10  x  18  ft.,  each  large  enough 
to  handle  four  of  the  storage   battery   truck.s   which 


will  be  used  for  handling 
freight.  These  elevators  will 
serve  the  five  floors  and  will 
be  of  the  automatic  type, 
with  push-button  control  and 
micro-leveling  device  to  bring 
them  flush  with  the  floors 
when  stopping.  At  one  end 
of  the  building  will  be  an  in- 
clined chain  conveyor  for 
handling  sacked  cement  or 
grain  between  boats  and  the 
warehouse  or  cars.  An  in- 
clined driveway  at  one  end 
will  give  direct  access  to  all 
floors  by  trucks  and  wagons, 
so  that  freight  can  be  un- 
loaded in  readiness  for  the 
boats.  Reinforced-concrete 
construction  is  to  be  used 
throughout,  with  cylindrical 
columns  supporting  a  flat 
slab  floor  system  with  four-way  reinforcing  and  having 
spans  20  x  20  ft.  c.  to  c.  of  columns.  All  floors  are 
designed  for  a  live  load  of  500  lb.  per  square  foot,  the 
wharf  or  track  deck  having  heavier  girders  and  being 
designed  for  Cooper's  E-50  loading  for  the  railway 
tracks.  All  columns  are  carried  down  to  footings  on 
solid  rock  at  depths  of  8  to  50  ft.  below  street  grade. 
No  special  structural  features  are  included.  Concrete 
walls  with  steel  sash  and  steel  rolling  doors  in  alternate 
bays  are  used  for  the  warehouse. 

The  Board  of  Transportation  Trustees  is  a  munic- 
ipal body  which  was  created  in  1917  for  the  purpose  of 
developing  railway  terminals  and  other  transportation 
facilities,  with  power  to  build  or  lease  railways  and  to 
issue  municipal  bonds  up  to  $5,000,000.  The  only  issue 
thus  far  made  consists  of  the  $300,000  bonds  sold  for 
the  river  and  rail  terminal.  Freeland,  Roberts  &  Co., 
are  the  consulting  engineers  for  this  work,  with  Rus- 
sell S.  Hart  and  George  Nevins  as  consulting  architects. 
The  cost  of  the  structure  and  equipment  complete  is 
estimated  at  $350,000. 


Tests  Disprove  Old  Theory  That  Charring 
Stops  Decay 

The  old  theory  that  charring  the  butts  of  fence  posts 
and  telephone  poles  preserves  the  wood  has  been  dis- 
proved by  a  series  of  tests  recently  conducted  by  the 
Forest  Products  Laboratory  of  the  Forest  Service,  U.  S. 
Department  of  Agriculture,  on  fences  with  charred  and 
untreated  posts  of  varied  species.  The  charred  posts 
proved  in  these  tests  to  be  even  less  durable  than  the 
untreated  ones.  Theoretically,  an  area  of  charred  wood 
around  a  post  should  prevent  decay,  because  charcoal 
does  not  decay  or  encourage  the  growth  of  fungi.  But 
the  charred  area  around  a  post  is  not  usually  a  solid 
covering.  It  is  checked  through  in  many  places.  If 
posts  are  seasoned  before  they  are  charred,  the  charring 
does  not  reach  to  the  bottom  of  the  season  checks  which 
are  always  present.  If  green  unchecked  posts  are 
charred,  checks  will  open  through  the  charred  part  as 
Ihe  wood  seasons.  In  either  case  the  uncharred  cent«r 
of  the  post  is  exposed  to  fungus  infection  and  will  decay 
as  rapidly  as  untreated  wood.  Charring  deep  enough 
to  resist  decay  would  undoubtedly  weaken  a  post  of  ordi- 
nary size. 
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Good  Practice  and  Some  Features 
in  Log-Flume  Construction 

Sound  Engineering  Often  Lacking — "Baby"  Flume 

and  Moving  Platform  Cut  Labor  Costs— Novel 

Headgate  Gives  Even  Water  Flow 

By  V.  K.  Woods 

Palmer,   Pearson   and   Woods,    Inc.,    Salt    Crescent,   Wash. 

AS  A  RULE  the  building  and  operation  of  log  flumes 
L  is  not  considered  an  engineering  occupation.  The 
reijuirements  and  conditions  are  apparently  so  simple 
that  they  can  be  entrusted  to  practical  men.  Engineers 
have  at  times  located  flume  lines,  but  have  left  the 
building  and  operation  to  others.  Consequently  they 
have  not  profited  by  the  errors  disclosed  in  both  opera- 
tion and  construction.  Flume  design,  therefore,  has 
shown  but  little  advancement  in  recent  years,  while  the 
least  contact  with  operation  shows  features  that  would 
have  been  changed  long  since  had  they  come  to  the 
attention  of  engineers. 

To  those  accustomed  to  the  care  exercised  in  the  de- 
sign and  location  of  railroad  lines,  irrigation  canals, 
etc.,  the  roughness  of  the  location  and  leveling  of  the 
average  flume  line  will  prove  a  surprise.  Of  course, 
there  is  not  the  reason  for  the  accuracy  necessary  on 
railroad  or  even  on  ditch  work.  The  traffic  is  all  down- 
hill, the  grade  of  the  stream  must  be  approximated  and 
the  consequences  of  frequent  and  sharp  changes  in  grade 
theoretically  do  not  appear  to  be  serious.  As  a  matter 
of  fact,  however,  carelessness  in  location  and  design 
is  followed  with  irregular  operation  of  the  flume,  the 
piling  up  of  logs  at  some  points,  the  throwing  of  logs 
out  of  the  flume,  and  not  infrequently,  the  destruction 
of  considerable  trestle. 

Fundamental  Principles 

As  to  location,  it  should  be  a  principle  to  keep  the 
flume  as  close  to  the  ground  as  possible.  This  not  only 
cuts  the  cost  of  construction  by  lessening  the  amount 
of  trestle  work,  but  makes  for  greater  stability  and 
lessens  the  cost  of  rollways  (the  platforms  over  which 
the  logs  are  delivered  to  the  flume).  Another  error  in 
flume  location  is  a  failure 
to  visualize  clearly  the 
purpose  of  flume  construc- 
tion— getting  the  logs  out. 
As  a  rule,  the  flume  is 
built  on  one  side  of  the 
valley,  near  the  creek. 
The  gulches  coming  into 
the  valley  terminate  in 
flats,  which  may  be  as  far 
as  1,000  ft.  from  the 
flume  line.  Wherever  this 
condition  exists  it  is  ne- 
cessary to  put  in  a  trail 
flume,  and,  with  horses, 
to  haul  the  logs  across  the 
flat  to  the  main  flume.  To 
cut  down  this  trail  flum- 
ing  and  consequently  the 
cost  of  operation,  it  is  the 

writer's  practice  to  swing  the  flume  back  and  forth 
across  the  valley  to  the  mouths  of  these  gulches.  In 
otber  words,  it  is  better  to  take  the  flume  to  the  tim- 
ber than  haul  the  timber  to  the  flume. 
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FIG.    X.      END   SECTION    OF 
AliXILIARY    FLUME 


FIG.  2.     END  .SECTION  OF  FLUME  OF  HEAVY  TYPE 

As  a  consequence  of  leaving  construction  entirely  to 
practical  men,  the  grade  of  the  flume  is  likely  to  break 
sharply.  As  a  rule,  stakes  are  put  in  only  at  the  point 
of  break,  the  carpenter-foreman  then  using  his  eye  to 
"fudge  in"  the  bents  so  as  to  secure  a  vertical  curve 
rather  than  an  angle.  Experience  shows  that  these 
curves  are  usually  too  sharp  and  result  in  logs  sticking 
at  the  top  in  downward  breaks,  and  water  piling  up  or 
logs  being  thrown  out  on  upward  breaks.  Better  prac- 
tice is  to  put  in  a  grade  stake  for  each  bent  on  vertical 
curves.  The  writer's  practice  is  to  use  a  rate  of  change 
of  0.01  per  cent  per  15-ft.  bent  where  the  difference  in 
connecting  grades  is  less  than  2  per  cent.  For  a  dif- 
ference of  from  2  per  cent  to  5  per  cent,  the  rate  of 
change  is  0.02  per  cent  per  bent.  Where  the  grades 
to  be  joined  differ  by  more  than  5  per  cent,  the  rate 
of  change  will  be  much  greater  and  can  be  put  in  safely 
with  the  eye.  In  other  words,  gradual  reversed  cui-ves 
are  important  chiefly  on  the  flatter  stretches  of  the 
flume. 

In  order  to  secure  close  adherence  to  the  located 
alignment  and  grade,  a  hub  is  placed  every  15  ft.,  tacked 
for  center  line,  marked  for  the  cap  cut-off.  These  hubs 
are  not  disturbed,  the  bents  being  placed  one  foot  back 
of  them. 

For  fire  protection,  as  well  as  to  prevent  damage  to 
the  flume  from  dead-falls,  it  is  good  practice  as  well  as 
economy  in  the  long  run,  to  clear  a  100-ft.  right  of  way. 

As  to  desirable  gradients,  from  2  to  3^  per  cent 
seems  to  give  best  results.  Grades  as  high  as  1\  per 
cent  have  been  used  with  success.  Experience  shows 
that  the  water  in  the  flume  should  run  within  8  in.  of 
the  top. 

The  maximum  curvature  depends  to  some  extent  on 
the  size  of  logs  to  be  flumed.  For  the  5  ft.  side  flume, 
the  logs  should  be  about  from  2  to  4  ft.  in  diameter 
and  16  to  24  ft.  in  length.  A  maximum  cui-vature  of 
24  deg.  for  a  5-ft.  side-flume  is  considered  good  practice. 

The  type  of  flume  for  heavy  work  (a  flume  with  4-  or 
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5-ft.  sides)  that  has  proved  most  satisfactory  in  the 
writer's  experience  is  carried  on  trestle  bents  15  ft.  on 
centers.  These  support  stringers  16  ft.  long,  which  in 
turn  carry  the  V-shaped  saddles  or  brackets,  as  they 
are  called  in  flume  work.  These  are  spaced  on  4-ft. 
centers  on  grades  under  5  per  cent,  on  3-ft.  centers  on 
grades  over  5  per  cent  and  on  2-ft.  centers  at  rollways. 
Sketches  of  the  standard  type  of  trestle  and  brackets 
for  a  5-ft.  side-flume  are  shown  herewith.  Where  the 
flume  is  at  ground  elevation  the  stringers  are  carried 
on  mudsills.  The  bents  shown  in  the  drawing  and  the 
photographs  are  of  sawn  lumber.  Round  timbers  cut 
at  the  site  are  frequently  used,  but  prove  more  eco- 
nomical only  on  flat  ground.  On  sidehill  work  sawn 
lumber  flumed  down  to  the  site,  makes  a  cheaper  job 
since  the  round  stuff  is  too  heavy  to  handle  economically. 
For  the  flume  itself,  the  most  approved  type  of  con- 
struction consists  of  two  courses  of  II -in.  stuff.  Six- 
teen-foot lengths  are  easy  to  handle  and  give  good 
results.  The  widest  boards  used  are  12  in.  and  those 
are  put  in  the  first  course.  The  limit  of  12  in.  is  fixed 
because  wider  boards  are  difficult  to  warp  on  curves. 
The  narrower  widths  are  used  in  the  inner  course  and 
care  is  taken  to  see  that  the  joints  break  between  the 
two  courses  so  as  to  get  a  watertight  job. 

Construction  Aids 

A  description  of  a  5-ft.  side  flume  along  Marble  Creek. 
Northern  Idaho,  presents  certain  features  of  flume  work 
that  have  been  the  development  of  a  number  of  jobs. 
This  flume  was  18.7  miles  long.  This  work  was  stopped 
by  the  war.  The  job  completed  just  before  this  was 
started  was  a  10'  in.,  4-ft.  side  flume  on  Mica  Creek, 
Idaho,  designed  to  carry  1,000,000  ft.  of  timber  in 
10  hours,  the  logs  averaging  14  to  the  1,000  ft. 

In  flume  construction  the  standard  practice  hereto- 
fore has  been  to  pack  in  on  horses  a  saw-mill  outfit, 
taking  it  to  the  very  head  of  the  proposed  flume  and 
then  to  saw  and  flume  down  as  needed  the  necessary 
lumber  for  building  the  trestles,  brackets  and  flume 
itself.  Under  this  plan  of  using  the  main  flume  for 
carrjing  the  lumber,  it  is  necessarj'  to  carry  forward 
from  the  end  of  the  completed  flume  all  the  trestle, 
bracket  and  flume  lumber. 

An  improvement  on  this  method  is  the  use  of  a  "baby" 
flume,  built  solely  for  the  transportation  of  lumber.  It 
has  the  advantage  of  delivering  material  to  the  spot 
where  it  is  to  be  used,  thus  eliminating  the  carrying  of 
lumber  except  for  the  baby  flume  itself.  Reference  to 
the  drawing  of  the  latter  will  show  that  the  amount  of 
material  used  in  its  construction  is  negligible  as  com- 
pared with  that  in  the  main  structure.  The  baby  flume 
ia  always  placed  on  the  uphill  side  of  the  main  structure, 


FIG.  3.   FLUME  CLOSELY  FOLLOWS  TOPOGRAPHY 

and  adjacent  to  the  located  line  of  the  latter,  for  con- 
venience. 

Satisfactory  shipment  of  lumber  through  the  baby 
flume  is  accomplished  through  telephonic  communica- 
tion between  the  man  at  the  receiving  end  and  the 
shipping  clerk  at  the  mill.  Thus  he  is  enabled  to  lay 
down  at  each  point  the  exact  sticks  needed  and  avoid 
all  handling  other  than  the  piling  of  delivered  material. 
The  lumber  is  removed  from  the  flume  by  a  wooden 
fork  which  can  be  laid  on  the  bottom  of  the  flume  to 
force  the  lumber  up  and  over  the  side.  The  fork  has 
a  handle  on  it  so  that  it  can  be  shifted  with  ease.  While 
the  design  of  the  baby  flume  is  simple,  the  shape  should 
be  noted.  A  square  flume  was  experimented  with,  but 
proved  unsatisfactory  in  operation  and  was  more  costly 
than  the  section  selected. 

It  is  apparent  that  it  is  more  economical  to  put  the 
brackets  together  before  mounting  them  on  the  string- 


Min.  heaa  ,_ 


--ff: 


Porxi 


r  bcff/na  usee/  ^ 
pasacfae  of  waivr  rrm/rrc^  qtffe 
^  U      "^U         U  U        13        tl. 


s- 


Side    Elevo+ion 


4«^'"""^**"""""^ 


"" .  ^'r~  '•■v^^'^Vy  '"t:f^\^' 


Epd 

Sec+lon 


FIG.   4.     DETAILS  OP  SLIDTNG   HEAIXJATE  THAT  GIVES  EVEN  FI^W   FROM  POND  TO  FLUME 


770 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  18 


FIG.   5.      DrVERTIXG    KIA'ME    FOL- 
LOWS RAILROAD  SWITCH 
PRINCIPLE 


ers  than  attempt  to 
assemble  them  in 
place.  For  this  rea- 
son it  has  been  the 
custom  to  carry  a 
work  table  supported 
on  carpenter's  horses 
along  the  line.  This 
had  to  be  moved  for- 
w  a  r  d  at  intervals 
while  the  lumber  had 
to  be  carried  to  it 
and  the  assembled 
brackets  carried  to 
the  line.  On  the 
Marble  Creek  work 
an  innovation  was 
introduced — a  brack- 
et table  rolling  on 
the  stringers  of  the 
completed  trestle. 
Its  advantages  are 
obvious.  Being  lo- 
cated on  the  flume 
line,  and  therefore 
adjacent  to  the  baby 
flume,  there  is  no 
carriage  of  lumber 
to  it,  while  carrying  of  the  assembled  brackets  is  also 
avoided.  Moreover,  the  carrying  of  the  old  style  table 
and  horses  ahead  is  eliminated.  The  table  is  fitted  with 
wooden  rollers  and  is  pulled  forward  by  a  windlass  oper- 
ated by  the  two  carpenters  who  assemble  and  place  the 
brackets.  Side  rollers  under  the  platform  bear  against 
the  stringers  and  guide  the  table.  Mounted  on  the  table 
is  a  work  bench,  on  which  there  is  a  templet  so  that  each 
stick  of  the  bracket  falls  into  its  proper  place  without 
measuring,  thus  insuring  speedy  assembling. 

As  a  rule,  flumes  are  built  near  the  heads  of  streams 
where  the  water  flow  is  small.  In  order  to  get  sufficient 
water  to  float  the  logs,  a  dam  is  built  and  the  flow  stored 
up  for  a  period  of  hours,  then  the  gate  is  opened  and 
a  large  flow  is  had  for  a  short  time. 

In  order  to  maintain  an  even  flow  as  the  water  was 
taken  from  the  pond  the  writer  constructed  a  gate 
through  which  passed  a  section  of  the  flume.  This  gate 
was  lowered  as  the  water  lowered  in  the  pond,  thus 
making  it  possible  to  sluice  logs  continuously  on  an 
even  head  of  water.  The  gate  was  constructed  with  the 
idea  of  raising  it  with  a  capstan  but  when  operated  it 
was  found  to  raise  alone,  so  the  gear  was  shifted  and 
placed  on  the  lower  side  of  the  gate  for  lowering. 

Where  local  conditions  make  the  sorting  or  landing 
of  logs  necessary,  a  diverting  switch  is  put  in.  In  opera- 
tion it  is  similar  to  the  railroad  switch.  A  hinged  lead.' 
or  gate,  is  set  at  the  dividing  point  of  the  flumes.  This 
is  from  60  ft.  lo  80  ft.  long  and  is  hinged  along  the  line 
pf  intersection  of  the  two  inside  sides  of  the  flumes.  By 
pulleys  and  windlass  it  is  thrown  from  side  to  side. 


Am.  Soc.  C.  E.  Membership 

The  membership  of  the  American  Society  of  Civil 
Engineers  on  Feb.  10,  according  to  the  1921  Year  Book, 
just  published,  totalled  9,884,  distributed  as  follows 
^mong  the  several  grades :  Honorary  members,  3 ;  mem- 
bers, 4,243;  associate  members,  5,025;  associates,  174; 
juniors,  429;  fellows,  10. 


An  Economic  Study — 

Justifiable  Highway  Costs 

By  J.  E.  Pennybacker 

Secictaiy,  The  Asphalt  ^Vssociation,  New  York  City 

DETERMINATION  of  justifiable  outlay  for  a  pro- 
posed highway  improvement  from  anticipated 
service  should  <;all  for  at  least  as  careful  survey  and 
estimate  as  the  engineer  now"  provides  for  the  engineer- 
ing features  preliminaiy  to  the  construction  of  the 
highway.  Millions  of  miles  of  earth  roads  and 
thousands  of  miles  of  lightly  surfaced  and  poorly 
designed  gravel  and  macadam  roads  impose  upon  the 
highway  engineers  of  the  nation  the  task  of  so  parceling 
out  insuflicient  highway  revenue  that  it  will  be  applied 
to  the  highways  in  proportion  as  they  show  traffic 
justification  for  improvement. 

To  incorporate  this  requirement  into  highway 
engineering  practice  is  to  make  the  traffic  unit  as 
widely  used  as  the  customary  units  of  physical  measure- 
ment. This  measurement  of  justifiable  outlay  by  the 
\ardstick  of  traffic  does  not  disregard  the  profound 
beneficial  influence  of  the  highway  upon  social  life  and 
educational  development  in  rural  districts  but  inasmuch 
as  they  go  hand  in  hand  with  traflSc  development  the 
latter  may  in  general  be  regarded  as  an  index  of  both 
the  direct  and  indirect  value  of  the  improvement. 

Motor  vehicle  traffic  predominates  to  such  an  extent 
as  to  make  logical  the  adoption  of  a  system  of  measur- 
ing costs  and  justifiable  outlay  primarily  in  units 
derived  from  this  class  of  traffic.  Thus  while  the  unit 
commonly  used  for  horse  drawn  traffic  is  the  ton-mile 
and  applies  to  loads  rather  than  to  vehicle  it  is  neces- 
sary to  adopt  a  unit  which  will  take  into  account  the 
eight  and  quarter  million  passenger  automobiles  now 
registered  and  the  millions  to  come  and  which  will 
allow  credit  to  the  highway  for  the  saving  in  their 
operating  costs.  To  substitute  "vehicle-mile"  would  not 
fully  meet  this  need  as  the  million  trucks  in  use  and 
those  yet  to  come  must  be  rated  as  deriving  greater 
benefit  individually  than  the  passenger  car.  A  simple 
plan  sufficiently  comprehensive  to  meet  most  needs  is 
to  retain  the  ton-mile  as  the  unit  of  measurement,  but 
to  regard  each  passenger  car  and  each  one-  and  two- 
horse  vehicle  as  the  equivalent  of  1  ton,  while  the 
motor  truck  and  the  heavy  team  outfits  would  be 
regarded  as  the  equivalent  of  the  vehicle  weight  plus 
the  load  in  tons.  This  plan  would  permit  of  a  rapid 
traffic  enumeration  without  complexity.  Subdivision  of 
the  investigation  to  determine  whether  the  route  is  to 
be  for  heavy  truck  traffic  or  for  light  traffic  would 
require  segregation  of  the  heavy  and  light  truck  records 
respectively,  but  this  would  not  affect  the  main  purpose 
of  the  investigation,  to  ascertain  ju.stifiable  outlay. 

Counting  the  traffic  on  the  old  road  is  manifestly  an 
inadequate  method  of  ascertaining  total  ton-miles. 
After  the  highway  is  improved  it  will  divert  traffic 
from  other  highways,  will  stimulate  local  traffic  so  that 
more  miles  will  be  traveled  in  a  given  period,  increase 
deliveries  from  and  to  market  poipts,  develop  resources 
and  finally,  if  it  is  on  a  trunk  line  or  a  route  to  scenic 
and  recretational  regions,  it  will  draw  increased  tourist 
travel.  These  various  classes  of  anticipated  travel  may 
be  termed  "potential"  and  however  difficult  of  exact 
estimate  the  investigator  should  give  weight  to  them  in 
his  recommendation  as  to  justifiable  outlay.  It  is  sug- 
gested that   for   the  potential   local   traffic  a  zone  be 
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FIG.    1.     AVERAGE  ECONOMICAL,  LIFE  OF  HIGHWAY  GOV- 
ERNING TERM  OF  BOND  ISSUE  OR  INVESTMENT 

plotted  to  include  the  territory  which  might  logically  be 
served  by  the  highway  after  improvement.  Within  this 
zone  the  investigator  could  make  an  approximate  auto- 
mobile census  and  so  acquaint  himself  with  the  business, 
industrial  and  social  factors  and  possibiities  of  the  zone 
as  to  establish  a  basis  for  estimating  both  the  saturation 
point  in  motor  vehicle  ownership  and  the  average 
mileage  per  car.  In  short,  without  attempting  to  pre- 
sent here  the  exact  detail  of  a  traffic  survey,  I  do  mean 
to  urge  the  necessity  and  practicability  of  a  traffic 
census  which  covers  both  existing  and  potential  traffic. 

Operating  costs  of  motor  vehicles  are  ascertainable 
and  may  be  expressed  in  ton-mile  units.  Costs  of 
gasoline,  oil,  tires,  repairs  and  depreciation,  garage, 
chauffeur,  taxes,  etc.,  make  a  substantial  total.  The 
average  cost  per  car,  if  we  use  9,250,000  as  the  number 
of  cars  and  $5,000,000,000  as  the  annual  cost,  would 
be  $540.  If  the  average  mileage  is  5,000  the  cost  per 
car-mile  is  10.8  cents.  Applied  to  ton-miles  the 
average  would  be  somewhat  lower  as  the  trucks  loaded 
would  average  3  tons,  thus  making  it  probably  8.9  cents. 
Whether  such  a  rate  per  mile  is  too  high  or  too  low  on 
a  given  highway  should  be  ascertained  by  the  inves- 
tigator. When  he  has  determined  upon  the  rate,  how- 
ever, and  applied  it  to  the  potential  ton-miles,  he  has 
established  the  gross  traffic  cost  on  the  highway  for 
potential  traffic  if  no  saving  were  effected. 

The  cost  of  operation  per  ton-mile  on  the  old  road 
should  be  ascertained  and  from  this  should  be  sub- 
tracted the  estimated  cost  of  operation  per  ton-mile  on 
the  improved  highway  established  by  comparative  data 
of  operating  costs  on  highways  similar  to  the  type  or 
types  under  consideration  for  the  improvement.  As  the 
traffic  cost  per  ton-mile  would  be  aflFected  by  the 
vharacter  of  the  highway  improvement  to  be  adopted  it 
is  assumed  that  the  engineer  will  base  his  comparison 
upon  a  type  or  types  of  improvement  which  appear  to 
him  practicable  if  they  can  be  financed  out  of  the 
traffic  saving.  In  other  words,  this  method  leaves  to 
the  engineer  the  same  discretion  as  he  now  customarily 
exercises  in  selection  of  design  but  subjects  it  to  the 
test  of  financial  justification.  This  saving  in  cost  of 
traffic  operation  per  ton-mile,  when  applied  to  the  total 
existing  and  potential  increase  in  ton-miles,  gives  the 
f/roxs  nnniinl  xnvivfi  in  traffic  operation  attributable  to 
the  improvement. 

The  net  nvtiuttl  savinfi  in  traffic  operating  co.Mts  is 
arrived  at  by  deducting  from  the  f/mns  ntuiual  sarinn 
the  increase  in  the  annual  highway  budget  for  interest, 
maintenance  and  depreciation  of  the  improvement.  In 
order  to  obtain  the  annual  cost  chargeable  to  interest 
and  depreciation  it  is  necessary  to  estimate  the 
economical  life  of  the  improvement  contemplated  and 
take  that  amount  which  at  the  end  of  the  period  will 
have  discharged  all  intere.st  and  retired  the  principal. 


Considerations  which  determine  the  economical  life 
of  the  improvement,  or  the  period  beyond  which  it  may 
no  longer  be  maintained  as  such  without  prohibitive 
cost,  involve  not  only  a  study  of  the  durability  of  pave- 
ments of  the  various  types  but  also  the  durability  of 
the  foundation  and  of  such  improvements  as  acquire- 
ment of  right  of  way,  reduction  of  grades,  elimination 
of  curves  and  grade  crossings  and  installation  of 
permanent  structures,  etc.  If  these  latter  features  form 
a  considerable  portion  of  the  first  cost  the  term  in 
which  traffic  saving  is  expected  to  pay  for  the  project 
should  be  correspondingly  lengthened.  If,  moreover,  a 
pavement  such  as  sheet  asphalt  or  asphaltic  concrete  is 
used,  it  may  be  renewed  at  the  end  of  its  economical 
life  without,  as  a  rule,  incurring  any  additional  expense 
for  foundation.  To  compare  one  type  of  pavement  with 
another  as  to  their  durability  the  important  point  must 
not  be  overlooked  that  renewal  may  be  extensive  or 
merely  the  renewal  of  the  surface.    The  most  rational 
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Per  Cent    Annui-ty 

FIG.  2      PER  CENT  ANNUITY  TO  RETIRE  AN  INVEST.MENT 
WITH   INTERE.ST  AT  VARIOUS  RATES 

plan  is  to  estimate  first  the  durability  and  cost  of  struc- 
ture etc.,  as  Clas.s  1,  foundation  as  Class  2,  and  surface 
or  wearing  course  as  Class  3  and  obtain  a  weighted 
average  of  durability  for  the  entire  project  in  which 
the  factors  would  consist  of  the  life  and  the  per  cent 
of  cost  of  each  class  of  improvement.  Fig.  1  may  he 
used  in  determining  the  economical  life  of  the  improve- 
ment. 

In  this  chart  a  life  of  50  years  is  assumed  for  Class 
1,  35  years  for  Class  2  and  from  10  to  30  years  for 
Class  '3  improvements.  From  the  point  at  which  the 
per  cent  of  total  cost  lines  for  surface,  base,  and  struc- 
ture intersect  for  a  given  project,  an  imaginary  line  is 
projected  paralleling  the  10-year  line,  if  the  surface  is 
estimated  at  10  years;  the  20-year  line  if  20  years,  or 
the  30-year  line  if  30  years.  Intermediate  ages  can  be 
plotted  between  these  limits.  The  intersection  of  the 
projected  line  with  the  base  gives  the  average  economical 
life  of  the  road  or  investment. 

As  an  example  it  is  ascertained  that  Class  1  improve- 
ments represent  25  per  cent,  Class  2.  35  per  cent  and 
Clastf  3  40  per  cent  of  the  total  cost  of  improvement^ 
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This  point  is  located  on  the  triaxial  diagram  at  a.  If 
the  estimated  life  of  the  wearing  course  is  20  years  a 
line  a-b  should  be  drawn  parallel  with  the  20-year  line 
intersecting  the  base  line  at  b  which  shows  an  average 
economical  life  of  321  years  for  the  road  and  also 
the  period  in  which  the  investment  should  be  paid  off. 
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Dol  lors ,  Thousands 
FIG.    3.      JUSTIFIABLE  FIRST   COST  OF   ROAD  PER   MILE 
WITH  SAVING  OF  1  CENT  PER  TON-MILE 

As  the  cost  of  the  improvement  is  logically  expressed 
in  the  form  of  annual  outlay  for  interest,  depreciation 
and  maintenance.  Fig.  2  may  conveniently  be  used  to 
ascertain  the  annual  per  cent  of  first  cost  required  for 
interest  and  depreciation  over  the  period  covering  the 
economical  life  of  the  improvement.  The  curves  are 
plotted  to  show  interest  rates  of  4,  5  and  6  per  cent; 
ordinates  show  terms  of  years  and  the  abscissae  show 
per  cents  of  total  cost  for  combined  annual  interest  and 
depreciation. 

Maintenance  costs  may  increase  or  decrease  by 
reason  of  the  improvement.  Whatever  the  difference 
between  the  old  and  the  new  costs  may  be,  it  should  be 
taken  into  account  by  adding  to  or  subtracting  from 
the  annuity  determined  by  use  of  Fig.  2  as  illustrated 
in  the  example  which  is  given  later. 

Fig.  3  shows  the  justifiable  first  cost  at  a  saving  of 
1  cent  per  ton-mile  for  any  number  of  ton-miles  per 
day  up  to  1,000  for  improvements  estimated  to  require 
for  interest,  depreciation  and  maintenance  5,  7,  10,  15, 
20,  and  25  per  cent  respectively  of  first  cost. 

To  apply  the  chart  assume  as  an  example  an  800 
average  daily  ton-mile  traffic  with  a  prospective  saving 
of  one  cent  per  ton-mile  and  that  the  engineer  desires 
that  the  project  be  completely  paid  for  in  321  years. 
Reference  to  Fig.  2  shows  that  with  interest  at  5  per 
cent  the  annual  cost  is  6.2  per  cent  of  the  first  cost  for 
interest  and  retirement.  The  point  in  Fig.  3  for  this 
latter  per  cent  with  a  daily  traffic  of  800  ton-miles 
would  give  $47,000  as  justifiable  first  cost.  An  adjust- 
ment may  then  be  made  for  maintenance  by  turning  to 
cost  records  of  the  old  highway  and  ascertaining  if  the 
annual  cost  of  maintenance  is  greater  or  less  than  that 
indicated  by  the  estimated  annual  cost  of  maintenance 
for  the  improved  highway.  If,  for  example,  the  annual 
cost  of  maintaing  the  existing  road  is  $800  per  mile 
and  the  estimated  cost  for  the  new  road  $300  per  mile 
an  annual  saving  of  $500  per  mile  is  indicated.  Next 
should  be  ascertained  what  investment  is  justifiable  on 
account  of  this  saving  for  the  same  period  and  rate  of 
interest  previously  decided  upon.  In  other  words  $500 
is  equal  to  6.2  per  cent  of  what  sum?    This  is  found 


to  be  about  $8,000  which  added  to  the  $47,000  previously 
derived  gives  a  total  of  $55,000  as  justifiable  first  cost. 

It  may  not  be  amiss  to  emphasize  here  the  far  reach^ 
ing  importance  of  saving  in  maintenance  cost  as 
justification  for  improvement  in  the  highway.  It  is 
too  generally  the  practice  to  charge  to  the  improvement 
the  full  maintenance  cost  as  well  as  the  full  interest  on 
initial  cost  throiighout  the  entire  period. 

The  practice  of  proportioning  outlay  to  traffic  value 
of  the  project  will  become  systematized  in  time 
Preparation  and  design  and  selection  of  type  in  the  light 
of  obtainable  traffic  data  can  be  made  more  definite  and 
practical  without  curtailing  the  exercise  of  engineering 
construction  judgment.  Rather  it  will  broaden  the  scope 
of  the  engineer.  What  is  apparently  needed  is  a  blend- 
''ng  of  traffic  and  construction  surveys  to  form  a  co- 
ordinated whole. 


Water  Purification  Plant  at 
Highland  Park,  Michigan 

Closely  Baffled  Coagulation  Basin  Permits  Varying 

Detention  From  20  Minutes  to  4  Hours — 

Perforated  Pipe  Underdrains 

A  WATER  purification  plant  has  recently  been  com- 
pleted for  Highland  Park,  Mich.,  consisting  of  a 
48,000,000-gal.  concrete  storage  reservoir,  a  2,750,000- 
gal.  covered  coagulation  basin  converted  from  an  existing 
open  reservoir,  a  12,000,000-gal.  daily  filtration  plant 
and  an  electrically  operated  pumping  station.  Extreme 
flexibility  is  available  in  the  closely  baffled  coagulant 
basin.  Perforated  pipe  underdrains  in  the  filters  and 
all  of  the  piping  is  arranged  for  rates  much  in  excess 
of  the  normal.  Pending  a  reduction  in  the  cost  of 
materials  no  wash  water  tank  has  been  installed,  a  force 
main  being  bled  to  wash  the  filters.  Special  arrange- 
ments have  been  made  for  experimental  work  with  two 
of  the  filters. 

Water  from  Lake  St.  Clair,  11  miles  away,  is  forced 
by  an  electric-driven  centrifugal  pump  through  a  30-in. 
main  laid  around  the  City  of  Detroit.  The  water  is 
delivered  into  one  end  of  the  storage  reservoir  and 
taken  out  of  the  other,  giving  a  detention  period  of 
from  three  to  six  days  before  passing  to  the  coagula- 
tion basin.  This  reservoir  was  completed  in  1917  and 
described  in  Engineering  News-Record,  April  11,  1918. 

Coagulation  Basin — Existing  on  the  site  was  a  stor- 
age reservoir  114  ft.  wide  and  324  ft.  long  by  13  ft. 
deep,  with  side  slopes  to  the  earth  embankment  of  li 
to  1.  The  bottom  is  about  5  ft.  below  the  natural 
ground  surface.  To  convert  the  reservoir  into  a 
coagulation  basin  a  plain  concrete  groined  arch  roof 
was  supported  on  15-in.  square  columns  and  covered 
with  18  in.  of  earth.  The  arches  have  a  span  of  14 
ft.  c.  to  c.  both  ways  and  a  rise  from  spring  line  to 
crown  of  intrados  of  3  ft.  The  heavily  reinforced  foot- 
ings are  6  ft.  square  and  rest  on  the  old  4-in.  reinforced- 
concrete  floor.  The  groined  arches  terminate  at  the 
ends  and  sides  in  a  barrel  arch  which  rests  on  the  old 
concrete  side  walls. 

A  horizontal  mixing  chamber  14  ft.  wide  and  64  ft. 
long,  with  wooden  baffles  3]  ft.  apart,  was  constructed 
across  one  end  of  the  basin.  At  the  head  of  this 
mixing  chamber  is  a  gate  house  equipped  with  an  auto- 
matic float  valve  to  control  the  flow  into  the  basin  and 
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to  hold  the  elevation  of  the  Water  surface  constant. 
A  concrete  bypass  conduit  leads  from  this  gate  house 
across  the  floor  of  the  basin  to  the  outer  gate  house, 
so  that  water  can  be  carried  directly  to  the  filtration 
plant  while  the  coagulation   basin  is  being  cleaned. 

The  basin  has  numerous  baffle  walls  constructed  of 
one  width  of  common  brick  so  that  the  water  is  kept 
in  motion  as  it  passes  through  the  basin.  Numerous 
gates  are  provided  both  in  the  mixing  chamber  and 
coagulation  basin  proper  so  that  the  utmost  flexibility 
in  the  coagulation  process  can  be  obtained.  A  deten- 
tion period  of  from  20  min.  to  4  hours  can  be  obtained 
in  the  basin  by  the  manipulation  of  the  gates  when 
operating  at  a  daily  rate  of  12,000,000  gallons. 

In  operation  the  basin  will  be  supplied  from  the  48,- 
000,000-gaI.  storage  reservoir,  either  directly  by  grav- 
ity or  through  low-lift  electrically-driven  centrifugal 
pumps  when  the  reservoir  is  low.  Since  the  maximum 
elevation  of  the  water  in  the  storage  reservoir  is  3*  ft. 
.-hove  that  of  the  coagulation  basin  a  gravity  flow  can 
only  be  obtained  when  the  storage  reservoir  is  kept 
nearly    full    of   water. 

The  coagulant  used,  which  is  sulphate  of  alumina, 
is  applied  at  the  entrance  to  the  basin  from  a  hose  line 
run  from  the  head  house  of  the  filtration  plant.  Pro- 
portioning is  by  means  of  automatically  controlled  dry 
chemical  feed  machines  located  on  the  .'lecond  floor  of 
the  head   house. 

Filtration  Plant  and  Filtered  Water  Reaervoir — The 
filtration   plant   consists  of  twelve   filters   with   a   daily 


capacity  of  1,000,000  gal.,  with  a  head  house,  built 
over  and  at  one  end  of  a  4,000,000-gal.  filtered  water 
reservoir.  The  substructure  of  the  filtration  plant  is 
built  in  such  a  way  that  four  additional  filter  units 
can  be  added  easily  when  the  need  arises.  While  the 
filter  plant  is  similar  to  a  number  of  others  of  this 
size  there  are  certain  features  which  are  distinctive. 

The  pipe  gallery  has  a  clear  width  of  14  ft.  and  is 
so  arranged  that  there  is  ample  room  to  walk  through 
without  climbing  over  pipes,  valves  or  other  equipment. 
The  filtered  water  conduit  consists  of  a  rectangular  con- 
crete box  supported  on  piers  at  such  an  elevation  that 
its  top  forms  a  5-ft.  walkway  the  entire  length  of  the 
gallery.  The  other  conduits  are  cast-iron  pipe.  All 
pipes,  valves,  rate  controllers  and  other  equipment  are 
so  arranged  in  the  gallery  as  to  give  ample  head  room 
and  working  space.  A  6-in.  cast-iron  pipe  to  carry 
filtered  water  to  waste  when  a  filter  is  first  started 
after  wa.shing  is  provided  and  connects  both  with  the 
sewer  and  with  a  reservoir  under  the  head  house,  so 
that  it  is  possible  either  to  run  the  filtered  waste  water 
into  the  sewier  or  to  store  it  for  use  later  in  washing 
filters.  The  rate  controllers  are  of  the  venturi  type 
and  are  arranged  along  the  sides  of  the  filtered  water 
conduit  into  which  they  discharge.  The  filtered  water 
conduit  is  turned  up  at  the  outlet  end,  where  it  runs 
into  the  filtered  water  reservoir,  so  that  the  conduit  and 
rate  controllors  will  at  all  times  be  submerged. 

The  filtering  material  consists  of  .30  in.  of  sand  and 
18  in.  of  graded  gravel.     I'arl  of  the  sand  is  from  Cape 
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May  and  part  from  Red  Wing.  It  has  an  effective  size 
of  from  0.43  to  0.48  mm.  and  a  uniformity  coeificient 
of  not  more  than  1.5.  The  gravel  is  from  a  local  bank 
and  was  washed,  screened  and  hand  picked  and  then 
carefully  deposited  in  six  layers. 

The  laterals  of  the  underdrainage  system  consist  of 
li-in.  wrought-iron  pipes,  about  3  ft.  long,  with  i-in. 
holes  in  the  bottom  about  2\  in.  apart.  These  pipes  are 
spaced  6  in.  c.  to  c.  and  at  their  inner  ends  are  screwed 
into  tees  which  in  turn  are  screwed  into  the  flat  tops 
of  cast-iron  manifolds.  Each  manifold,  with  its  tribu- 
tary lateral,  serves  one-quarter  of  a  filter  unit.  While 
the  filters  each  have  a  nominal  capacity  of  1,000,000  gal. 
per  day,  based  upon  a  rating  of  125,000,000  gal.  per 
acre  per  day,  it  is  expected  that  considerably  higher 
rates  may  be  attained,  and  piping,  underdrain  systems 
and  other  elements  of  the  plant  have  been  planned  ac- 
cordingly. 

Tap  -fbr  Zg  stancJarcl  W I. pipe 


installed.  In  its  place  a  10-in.  connection  has  been 
made  in  a  30-in.  force  main  from  the  pumping  station 
to  the  city,  and  water  from  this  source  after  passing 
through  a  pressure  reducing  valve  is  to  be  used. 

Two  of  the  filters  have  been  equipped  with  special 
pipes  and  connections  for  experimental  work,  so  that 
large-scale  investigations  into  rates  of  filtration, 
methods  of  control  and  size  and  character  of  filter  sand 
may  be  undertaken.  The  experiments  are  expected  to 
prove  of  great  value  in  the  operation  of  the  plant. 

The  filtered  water  reservoir  is  121  ft.  wide,  415  ft. 
long  and  13  ft.  deep  from  top  of  floor  to  crown  of 
groined  arch  roof.  It  is  built  entirely  of  plain  concrete 
masonry,  except  that  the  portion  which  lies  under  the 
filtration  plant  is  reinforced.  The  groined  arches  have 
a  span  of  14  ft.  c.  to  c.  of  columns,  the  same  as  in  the 
coagulation  basin.  The  same  forms  were  used  for  both 
structures.     The  reservoir  has  a  capacity  of  4,000,000 
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The  plant  has  been  designed  with  the  idea  of  using 
a  motor-driven  centrifugal  wash-water  pump  of  large 
enough  capacity  to  wash  one  filter  at  a  time,  no  wash- 
water  tank  being  provided,  but  on  account  of  the  present 
high  cost  of  pumping  machinery  this  pump  has  not  been 


gal.     It  is  built  below  the  level  of  the  ground  and  is 
covered  by  a  24-in.  earth  fill. 

The  red  brick  head  house  of  the  plant  is  three  stories 
high,  including  the  basement,  and  contains  a  place  for 
the   wash-water   pump   and    other    machinery,    a   large 
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entrance  hall,  office,  laboratory,  toilet  rooms  with 
shower  bath,  chemical  storage  and  feeding  rooms  and 
liquid  chlorine  room.  Considerable  money  has  been 
spent  in  beautifying  the  interior  of  the  building  in  order 
to  make  a  pleasing  impression  on  visitors  to  the  plant. 
The  entrance  hall  is  trimmed  in  gum  wood,  with  mahog- 
any finish,  has  tile  floor  trimmed  with  polished  marble, 
ornamental  iron  stair  railings,  bubbling  fountain,  orna- 
mental light  fixtures  and  other  featui-es.  Broad  marble 
stairs  lead  up  a  height  of  nearly  4  ft.  from  this  en- 
trance hall  to  the  filter  gallery,  which  is  furnished  with 
polished  marble  operating  stands  and  has  a  background 
formed  by  the  white  enameled  brick  walls  of  the  filter 
house.    The  floor  and  filter  walls  are  painted  concrete. 

Pump  Capacities 

Pumping  Statio7i  —  A  small  electrically  -  operated 
pumping  station  built  in  recent  years  existed  on  the  site 
of  the  water-works  plant.  The  superstructure  of  this 
building  was  torn  down  and  a  larger  red  brick  building 
erected.  The  pumping  equipment  consists  of  six  5,000,- 
000-gal.  per  day  motor-driven  centrifugal  high-pressure 
pumping  units,  four  of  which  w»re  in  the  old  station, 
and  two  motor-driven  centrifugal  low-pressure  pumping 
units,  one  of  8,000,000-  and  one  of  5,000,000-gal.  per  day 
capacity  for  supplying  water  to  the  coagulation  basin. 
The  pumps  and  connections  are  arranged  in  a  manner 
which  gives  flexibility  in  operation,  so  that  in  case  of 
accident  to  any  pump  or  motor  some  other  unit  may  be 
thrown  into  service  to  take  its  place. 

All  the  structures  above  described  have  been  built  by 
the  construction  organization  of  Highland  Park  under 
the  supervision  of  L.  C.  Whitsit,  city  engineer.  Rate 
controllers  and  venturi  meters  were  furnished  by  the 
Simplex  Valve  &  Meter  Co.  and  operating  stands  and 
gages  by  the  Pittsburgh  Filter  &  Engineering  Co.  The 
improvements  were  designed  by  Hoad  &  Decker,  con- 
sulting engineers,  Ann  Arbor,  Mich.,  who  also  acted  in 
an  advisory  capacity  during  construction. 


Definition  of  a  Publicity  Man 

WTien  newly  elected  officers  of  an  engineering  society 
gather  around  the  table  for  the  cabinet-making  process 
the  personnel  of  a  publicity  committee  often  is  one 
of  the  hardest  to  name.  Charles  R.  Thomas,  in  charge 
of  publication  of  results.  Forest  Products  Laboratory. 
Madison,  gave  the  following  definition  to  the  delegates 
to  the  national  engineering  conference  on  public  infor- 
mation held  by  the  American  Association  of  Engineers, 
Feb.  25.  "It  is  almost  impossible  for  one  man  to  have 
a  comprehensive  knowledge  of  all  the  different  work 
that  has  to  be  done,  but  wide  experience  in  many  lines 
of  work  and  a  broad  sympathy  probably  constitute  the 
best  training  for  this  work.  A  publicity  man  must 
have,  in  addition,  keen  judgment,  a  pleasing  personal- 
ity, a  nose  for  news,  the  ability  to  write.  He  must 
know  what  people  want  and  what  they  are  interested 
in.  It  is  work  for  a  man  of  buoyant,  well-poised  tem- 
perament and  a  thorough  education.  He  must  have  the 
poise  of  an  editor,  the  vision  of  a  promoter,  the  aggres- 
siveness of  an  advertising  mam,  the  accuracy  of  a 
scientist  engaged  in  research  work,  the  suaveness  of 
a  diplomat,  and  he  must  be  thoroughly  imbued  with 
the  idea  of  developing  the  interests  of  other  people 
rather  than  his  own.  He  must  Vje  content  to  be  a  Boa- 
well  to  many  Johnsons." 


Occupancy  and  Standardization 
of  Buildings 

Subjects  Discussed  at  the  Recent  Annual  Meeting 
of  the  Building  OflBcials'  Conference  at  Cleveland 

BUILDING-LAW  standardization,  classification  of 
building  occupancy,  and  methods  of  construction,  in- 
cluding tile,  hollow  brick  walls  and  pressed  steel  joists, 
were  discussed  by  the  Building  Officials'  Conference  at 
its  seventh  annual  meeting  last  week  at  Cleveland.  The 
conference  declared  by  resolution  that  "every  effort 
should  be  made  to  standardize  the  basic  principles  of 
building  laws,"  and  that  the  Department  of  Commerce 
be  supported  in  its  recently  initiated  attempt  to  carry 
out  this  work.  In  order  to  increase  the  value  of  the 
conference  it  was  voted  that  special  committees  be  ap- 
pointed to  investigate  special  subjects  on  which  an  ex- 
pression of  opinion  might  be  desirable.  Participation 
in  joint  committees  with  other  societies  was  authorized, 
and  extension  of  work  on  sectional  committees  of  the 
American  Engineering  Standards  Committee  was  ap- 
proved. The  conference  is  already  represented  in  the 
sectional  committee  on  elevator  standardization. 

The  problem  of  securing  an  effective  classification  of 
building  occupancies,  for  both  regulatory  and  statistical 
purposes,  was  considered  in  a  discussion  opened  by  R.  P. 
Miller,  of  New  York.  He  mentioned  the  three  classes 
used  in  New  York — public,  business  and  residence 
occupancy — and  stated  that  these  are  too  few,  although 
it  is  necessary  to  hold  down  the  number  of  classes  to 
a  minimum  if  effective  administration  is  to  be  secured. 
Other  members  agreed  with  him  in  the  opinion  that  a 
workable  classification  should  be  secured  as  soon  as  pos- 
sible so  that  safe  occupancy  conditions  may  be  main- 
tained during  city  growth  and  attendant  local  changes. 
The  principle  was  formulated  that  all  occupancies  in  any 
one  class  should  be  interchangeable  without  issuance  of 
a  new  certificate.  W.  C.  Robinson,  of  the  Underwriters' 
Laboratories,  Chicago,  asserted  that  occupancy  deter- 
mines the  fire  hazard,  and  that  the  classification  must 
therefore  be  correlated  primarily  with  fire  protection. 
Classification  for  statistical  purposes  is  being  studied 
by  the  Chamber  of  Commerce  of  the  United  States, 
which  has  a  group  of  twelve  classes  under  consideration. 
Joint  committee  work  with  that  body  is  planned  by  the 
officials  of  the  conference. 

A  paper  on  "Building  Zones,"  by  R.  H.  Whitten,  of 
the  Cleveland  city  plan  commission,  made  special  men- 
tion of  the  importance  of  providing  a  board  of  appeals 
to  handle  special  cases  arising  under  a  zoning  ordi- 
nance. J.  P.  Healy,  of  Washington,  and  W.  P.  O'Rourke, 
of  Newark,  N.  J.,  supported  the  author  in  this  argu- 
ment by  experience  with  zoning  in  their  cities. 

Active  discussion  developed  on  the  subject  of  pro- 
jecting signs  and  marquises.  M.  S.  Shinnick  told  of  the 
extreme  conditions  existing  in  Kansas  City  and  the 
efforts  now  being  made  by  the  city  plan  commission  to 
have  all  street  obstructions  and  projections  prohibited. 

F.  W.  Lumis  reported  partial  success  in  this  direction 
in  Springfield,  Mass.;  similar  reports  for  Cincinnati  and 
Newark,  N.  J.,  were  made  by  G.  R.  Hansen  and  W.  P. 
O'Rourke. 

In   a   discussion   of   methods   of   building   inspection 

G.  S.  Summerell  and  J.  G.  Houghton  described  the 
practice  in  Cleveland  and  Minneapolis  of  requiring  the 
owner  to  employ  a  licen.sed  inspector  at  his  own  cost.    In 
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dealing  with  elevator  inspection  Mr.  Summerell  told 
of  a  recent  census  of  elevators  in  Cleveland,  when  some 
500  elevators  were  found  for  which  no  permit  had  ever 
been  issued,  but  said  that  the  situation  is  now  in  hand. 

Papers  were  read  by  C.  C.  Crockatt  on  hollow  tile  and 
William  Carver  on  thickness  of  brick  walls  for  dwellings, 
the  latter  describing  the  "Ideal"  wall  construction,  com- 
prising inner  and  outer  shells  of  brick  set  on  edge,  tied 
together  by  headers  alternating  with  the  stretchers. 
This  construction  was  referred  to  a  committee  for  in- 
vestigation during  the  coming  year. 

Pressed-steel  joists  ("steel  lumber")  were  discussed 
at  a  session  at  Massillon  during  an  all-day  visit  to  the 
plant  of  the  National  Pressed  Steel  Co.  Buildings  of 
three  to  ten  stories  in  which  such  joists  have  been  in 
service  for  periods  up  to  14  years  were  inspected,  as 
was  also  the  process  of  manufacturing  the  joists.  The 
discussion  centered  on  the  inherent  suitability  of  the 
construction  for  light-load  service,  and  on  the  desir- 
ability of  determining  more  definitely  the  degree  of  fire 
resisance  obtained  in  relation  to  the  fire  resistance 
required  for  various  occupancies.  It  was  reported  that 
action  has  been  taken  recently  or  is  about  to  be  taken 
by  several  lai-ge  cities,  among  them  Cincinnati,  where 
steel  lumber  floor  construction  has  not  hitherto  been 
used,  to  permit  its  use  in  schools,  apartment  houses  and 
office  buildings.  The  makers  predicted  that  within  a 
year  or  less  the  cost  of  the  material  might  be  reduced 
to  equality  with  the  cost  of  ordinary  lumber  as  used  in 
dwelling-house  framing. 

The  meeting  re-elected  the  retiring  officers  (R.  P. 
Miller,  New  York,  chairman;  F.  W.  Lumis,  Springfield, 
Mass.,  secretary-treasurer).  The  annual  dues  were  in- 
creased from  $5  to  $10  for  active  members  and  $10  to 
$25  for  subscribing  members,  to  cover  publication  of 
the  proceedings  and  circulation  of  a  news  letter  at  in 
tei-vals  during  the  year. 


Publicity  a  Necessitj'  to  Stabilize  Utilities 
as  a  Business 

In  an  explanation  of  the  predicament  in  which  many 
water  companies  in  Illinois  find  themselves  by  reason 
of  the  present  agitation  for  abolition  of  the  State 
Public  Utility  Commission,  C.  M.  Roos,  secretary,  Cairo 
Water  Co.,  holds  that  the  entire  situation  is  due  to 
the  attitude  of  aloofness  which  the  utilities  have  taken 
toward  the  public.  His  views  were  given  recently  at 
a  joint  meeting  of  the  Iowa  and  Illinois  sections  of 
the  American  Water-Works  Association.  Utilities  have 
not  talked  to  the  people  as  freely  as  they  should,  and 
further  he  says  that  if  the  public  really  knew  condi- 
tions as  they  e.xist  today,  there  would  be  little  difficulty. 
The  utilities  would  be  in  a  position  to  do  financing  to 
better  advantage,  confidence  in  their  securities  would 
not  be  shaken  and  extensions  could  be  made,  all  of 
which  would  be  of  advantage  to  the  consumer  and  tend 
toward  the  re-establishment  of  general  business  con- 
fidence. He  suggested  that  the  educational  campaign 
should  include  the  following  points:  (1)  Visits  by 
organizations  to  the  works  where  instructors  would 
explain  details  of  operation,  maintenance  and  costs; 
(2)  investment  by  local  people;  (3)  study  of  plant  by 
school  children,  instructions  being  furnished  by  util- 
ity; (4)  newspaper  advertising  and  inclosure  slips  in 
local  mail;  (5)  solicitation  instead  of  discouragement 
of  que.stions  about  service  and  complaints. 


Ohio  State  Department  Reorganized 

AN  ADMINISTRATIVE  code  for  the  State  of  Ohio. 
.  effective  immediately,  creating  the  following  eight 
administrative  departments  was  enacted  early  in  April 
by  the  State  Legislature:  (1)  Finance;  (2)  Com- 
merce; (3)  Highways  and  Public  Works;  (4)  Agricul- 
ture; (5)  Health;  (6)  Industrial  Relations;  (7) 
Education;  (8).  Public  Welfare.  Each  department  is 
headed  by  a  director.  Each  department  director  may, 
with  the  approval  of  the  Governor,  create  unpaid  and 
purely  advisory  boards  to  aid  in  the  conduct  of  the  work 
of  his  department. 

Eight  Departments  Created 

The  directors  of  the  eight  departments,  under  the 
direction  of  the  Governor,  "shall  devise  a  practical  and 
working  basis  for  co-operation  and  co-ordination  of 
work  and  for  the  elimination  of  duplication  and  over- 
lapping functions." 

The  salary  of  each  of  the  eight  department  heads  is 
fixed  at  $6,500  a  year.  The  state  architect  and  engi- 
neer will  be  paid  $4,000  and  the  state  highway  engineer, 
$5,000,  these  two  offices  being  the  only  ones  established 
by  the  act  under  the  Department  of  Highways  and  Pub- 
lic Works.  The  act  provides  that  the  superintendent 
of  highways  "shall  be  a  competent  civil  engineer  with 
at  least  five  years'  experience  in  the  construction  or 
maintenance  of  highways";  that  the  director  of  health 
"shall  be  a  physician  skilled  in  sanitary  science";  and 
that  the  chief  of  the  Division  of  Vital  Statistics  in 
the  Department  of  Health  "shall  be  a  registered  physi- 
cian and  a  competent  vital  statistician."  Heretofore  the 
Bureau  of  Vital  Statistics  has  been  under  the  Secretary 
of  State. 

Except  for  department  directors  and  division  heads, 
other  officials  and  employees  in  the  eight  new  divisions 
are  under  civil  service — many  of  them  being  trans- 
ferred from  the  departments  previously  existing. 

The  old  Public  Health  Council  is  continued  in  office, 
but  no  longer  appoints  the  commissioner  of  health.  The 
director  of  health,  who  succeeds  the  commissioner  as 
a  matter  of  title,  is  chairman  of  the  Public  Health 
Council  and  the  latter  body,  like  various  other  boards 
under  the  new  regime,  has  advisory  powers  only. 

Budget  System  Adopted 

Among  the  duties  of  the  Department  of  Finance  one 
is  to  submit  a  budget  to  the  Governor  biennially  and 
another  is  to  "investigate  duplication  of  work  of  the 
department  and  the  efficiency  of  the  organization  and 
administration  of  department,  and  formulate  plans  for 
the  further  co-ordination  of  department."  The  Public 
Utilities  Commission  of  Ohio,  under  the  new  code,  be- 
comes a  part  of  the  Department  of  Commerce  for 
certain  administrative  purposes  and  the  director  of  com- 
merce becomes  ex  officio  secretary  of  the  commission, 
with  the  power  to  designate  some  employee  of  the  de- 
partment to  serve  as  acting  secretary  and  to  "exercise 
the  powers  of  the  secretary  of  the  commission." 

The  new  Department  of  Highways  and  Public  Works 
is  given  all  the  powers  and  is  to  perform  all  the 
duties  previously  vested  in  the  superintendent  of  pub- 
lic works,  the  state  highway  commissioner,  the  chief 
highway  engineer,  and  the  State  Building  Commission. 
The  Department  of  Education  will  perform  all  the 
duties  previously  vested  in  the  office  of  the  state  geol- 
ogist. 
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Controversy  Over  Use  of  Water 
of  National  Parks 

Views  Given  of  Western  Engineer  and  Head  of  an 

Eastern  Civic  Association — Non-Partisan 

Commission  Suggested 

PROPAGANDA  against  the  utilization  of  water  in 
the  national  parks  by  storage  mainly  for  irrigation 
purposes  undoubtedly  resulted  in  the  favorable  adoption 
by  the  last  Congress  of  an  amendment  to  the  provision 
of  the  water-power  act  exempting  the  national  parks 
from  the  jurisdiction  of  the  Federal  Water  Power 
Commission.  Following  the  publication  of  an  editorial 
is  Engineering  News-Record  Jan.  13,  1921,  p.  49,  in 
which  a  middle  course  was  advocated  between  the 
radical  nature-lovers  and  the  ultra-utilitarians  further 
inquiry  has  been  instigated.  Many  letters  have  been 
received,  typical  of  which  are  two  below  giving  opposite 
viewpoints.  They  are  presented  because  the  fight,  hav- 
ing been  removed  from  the  Water  Power  Commission, 
reverts  to  Congress. 

J.  Horace  McFarland,  the  president  of  the  American 
Civic  Association,  an  organization  responsible  for  much 
of  the  park-preserving  propaganda  in  the  general 
magazines,  gives  the  whole  subject  consideration.  Frank 
C.  Emerson,  state  engineer  of  Wyoming,  gives  a  West- 
ern engineer's  viewpoint  on  a  definite  project  with 
which  there  is  large  agreement  by  a  representative  of 
Engineering  News-Record,  who  spent  several  weeks  in 
1919  in  the  Snake  River  Valley  and  also  some  time 
examining  reservoir  sites  on  the  headwaters  of  the 
Snake  in  and  out  of  Yellowstone  Park. 

The  pertinent  points  in  Mr.  McFarland's  letters, 
written   in  January,  follow: 

In  Engineering  Neivs-Record,  Jan.  13,  p.  49,  is  an  editorial 
headed  "Parks  and  Water  Power,"  in  which  you  say  in 
respect  to  the  Esch  bill  removing  the  national  parks  from 
the  provisions  of  the  water-power  act  in  Congress,  that  it 
"is  supported  by  the  usual  hysterical  nature-lover  propa- 
ganda, which  in  its  most  rabid  form — and  in  this  form  it 
has  wide  circulation — quite  frankly  would  prefer  a  wilder- 
ness where  two  dozen  men  may  hunt  bear  to  a  scenic 
reservior  which  supplies  water,  light  and  power  to  half 
a  million  people. 

I  do  not  think  you  wish  knowingly  to  make  any  mis- 
statements, wherefore  I  am  providing  you  with  the  facts. 
The  Federal  Water  Power  Commission  itself  earnestly 
desires,  on  what  Judge  Payne  calls  "fundamental  grounds 
of  procedure,"  to  be  relieved  of  the  continual  pressure  that 
will  be  made  upon  it  if  the  Esch  bill  (H.  R.  14,469)  is  not 
passed  by  those  whom  you  describe  as  including  "the  ultra- 
utilitarian  who  would  dry  up  Niagara  or  pipe  the  Yosemite." 
He  insi.sts  that  inasmuch  as  Congress  has  once  set  aside 
these  parks  Congress  ought  to  determine  on  interferences 
with  them.  He  is  presumably  a  good  lawyer,  and  he  can 
hardly  be  called  a  "hysterical  nature-lover."  [This  bill  was 
pa.'<s€(l. — Editor.] 

Further  on  in  the  editorial  another  misconception  is 
apparent.  You  say,  "Much  of  the  most  necessary  and  valu- 
able power  in  the  country  is  within  the  limits  of  national 
parks."  Ina.smuch  as  the  national  parks  a.x  now  constituted 
include  in  whole  a  total  of  but  1.11  per  cent  of  the  total 
public  lands  of  the  United  States  available  to  those  who 
desire  to  develop  water  powers  and  irrigation  projects  it 
would  seem  that  this  statement  was  hardly  based  on 
the  facts. 

I  am  quite  sure  that  if  you  had  heard  the  evidence 
broujtht  out  incidentally  at  a  hearintr  in  connection  with 
one  of  the  irrigation  projects  that  has  desired  to  avail  itself 
of  what  was  provpd  by  photographs  and  eneineering  data  to 
be  the  most  beautiful  valley  in  the   Yellowstone  National 


Park,  and  affording  within  20  miles  of  Old  Faithful  geyser 
a  much  needed  automobile  camping  place  for  the  thousands 
of  tourists  who  use  the  Yellowstone  National  Park,  you 
would  have  joined  with  the  rest  of  us  "hysterical  nature- 
lovers." 

I  am  equally  confident  that  if  you  had  heard  at  Des 
Moines,  Iowa,  a  few  days  later,  the  statement  of  the  agent 
of  the  promoters  who  are  desirous  of  damming  the  Yellow- 
stone River  in  the  Yellowstone  National  Park,  and  had  real- 
ized the  engineering  absurdity  of  the  proposition,  you  would 
likewise  have  felt  as  we  do  with  respect  to  that  particular 
proposition. 

I  do  not  seem  to  know  of  any  of  the  national  parks  which 
exists  as  "a  wilderness  where  two  dozen  men  may  hunt  bear." 
I  do  know  that  in  1920,  according  to  the  report  of  the 
director  of  the  National  Park  Service,  1,158,445  visitors 
went  into  the  national  parks  and  monuments,  this  number 
excluding  two  parks,  the  one  in  Hawaii  and  the  other  in 
Alaska,  and  thirteen  national  monuments.  It  is  on  record 
that  the  use  of  the  national  parks  iticreased  in  1920  117  per 
cent  over  1917.  It  is  shown  that  in  1920  128,071,  motor  cars, 
largely  those  of  the  farmers  and  business  men  within  easy 
reach  of  the  parks,  used  these  wonderful  recreation  grounds, 
these  museums  of  the  great  in  scenery  and  the  unique  in 
nature's  vagaries. 

There  exists  an  almost  perfect  example  of  "a  scenic 
reservoir"  which  does  not  supply  "power,"  light  and  water 
to  a  half  million  people,  but  does  supply  irrigation  water 
to  probably  two  or  three  thousand  people,  counting  men, 
women,  children  and  possibly  domestic  animals.  Jackson 
Lake,  south  of  the  Yellowstone  Park,  has  been  made  from 
what  was  admittedly  one  of  the  most  beautiful  lakes  in  the 
world  into  "a  scenic  reservoir."  Inasmuch  as  the  water 
impounded  in  it  must  be  used  when  crops  are  growing  it  is 
drawn  down  during  the  summer.  The  result  as  shown  by 
many  photographs  is  the  killing  of  all  the  flooded  vegetation 
about  the  lake  and  the  substitution  for  a  lovely  natural 
body  of  water  of  a  slimy  pond  with  a  half-mile  beach  of 
mud  and  silt.  This  is  the  sort  of  "scenic  reservoir"  which 
seems  to  be  somewhat  in  the  mind  of  your  writer,  but  which 
I  think  scarcely  ever  exists  unless  it  has  been  built  for  that 
purpose  and  does  not  result  from  the  flooding  of  gradually 
sloping  land. 

With  the  great  respect  I  have  for  the  engineering  profes- 
sion and  for  Engineering  Nexcs-Record  as  its  exponent,  I 
cannot  but  regret  the  statement  above  referred  to,  which 
seems  to  miss  both  the  facts  and  the  spirit  of  the  situation. 
Surely  you  would  be  willing  to  correct  the  obvious  and 
direct  misstatements  made  and  to  set  the  parks  in  the 
truthful  light  of  the  evidence  submitted  and  masses  of 
similar  and  indisputable  evidence  which  can  be  provided. 

In  a  later  letter  Mr.  McFarland  states  that  he  is  in 
favor  of  an  inquirj'  by  an  impartial  and  non-partisan 
commission  which  would  inquire  into  the  water-powei 
and  irrigation  possibilities  of  all  the  national  parks, 
setting  forth  the  information  thus  obtained  in  a  report 
which  would  end  the  cross-fire  of  statement  with  re- 
spect to  the  necessity  or  non-necessity  of  using  the 
parks  at  all  for  anything  other  than  their  stated  pur- 
poses.   Further  he  says : 

I  have  not  held  and  expect  never  to  hold  that  anything  in 
the  nation  belonging  to  the  nation  is  sacred  from  actually 
needed  use  for  the  public  benefit.  If  it  is  necessary  to  grow 
potatoe.*!  around  the  Washington  Monument  there  ought  to 
be  no  obection  to  thus  providing  food  when  that  necessity 
is  shown.  If  the  whole  nation,  which  owns  the  national 
parks,  can  advantage  more  by  the  use  of  the  water  in  those 
parks  for  power  production  or  for  irrigation,  or  for  both, 
than  in  the  keeping  of  the  parks  as  memorials  of  groat 
scenery,  as  nature  preserves  the  wild  life  of  the  land,  as 
recreation  grounds,  then  I  would  favor  such  necessitous  use 
in  the  public  interest.  I  should  hope  that  Engineering 
News-Record  would  be  willing  to  believe  that  for  this  bare  1 
per  cent  of  all  the  public  lands  private  use  should  be 
avoided  and  public  use  promoted.  Now  if  this  is  hysterical 
then  I  am  rather  glad  to  be  so  called. 
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The  following  statement  of  the  issue  in  the  matter 
of  the  proposed  Yellowstone  reservoir  is  made  by  Frank 
C.  Emerson,  state  engineer  of  Wyoming,  who  is 
peculiarly  qualified  by  his  position  to  discuss  it  in  an 
unbiased  manner: 

A  vast  deal  of  nonsense  has  appeared  in  the  public  print 
during  the  past  few  months  in  relation  to  what  has  been 
termed  the  "proposed  exploitation"  of  our  national  parks, 
and  particularly  of  the  great  Yellowstone  Park  in  Wyoming. 
It  seems  that  the  questions  involved,  by  plans  to  make  a 
limited  use  of  two  certain  reservoir  sites  within  the  limits 
of  Yellowstone  Park  for  the  purpose  of  conserving  waters 
to  be  used  for  irrigation  purposes,  are  likely  to  go  to  judg- 
ment with  only  one  side  of  the  case  heard. 

As  a  result  of  applications  for  a  permit  to  use  Yellow- 
stone Lake  as  a  reservoir  to  store  flood  waters  a  special 
trip  of  inspection  to  the  lake  was  made  by  myself  in  my 
capacity  as  state  engineer  for  the  purpose  of  obtaining 
first-hand  information  concerning  the  proposed  development. 
From  my  observations  on  the  ground,  and  a  study  of  the 
situation  generally,  it  was  my  definite  conclusion  that  a 
limited  use  could  be  made  of  Yellowstone  Lake  as  a 
reservoir,  and,  without  any  material  detriment  to  the  park, 
provide  a  great  public  benefit  to  the  State  of  Montana. 

The  storage  of  water  on  Yellowstone  Lake  would  be 
accomplished  by  the  construction  of  a  low  masonry  dam 
across  Yellowstone  River  near  the  outlet  of  the  lake.  This 
dam  could  well  be  of  artistic  design,  carrying  a  substantial 
roadway,  and  would  undoubtedly  present  a  feature  of  much 
interest  to  visitors  in  the  park.  According  to  the  plan 
proposed  water  would  be  held  in  the  lake  at  a  point  no 
higher  than  the  present  high-water  level  of  the  lake  during 
the  spring-flood  period.  The  difference  between  normal  low- 
water  and  high-water  level  in  the  lake,  under  conditions  that 
now  exist,  is  about  6  ft.,  the  high-water  level  being  reached 
during  the  quick  run  off  of  snow  water  in  the  months  of  May 
and  June.  The  reservoir  proposal  is  simply  to  hold  in  storage 
water  at  the  high-water  level  for  a  period  of  about  two 
months,  allowing  the  normal  discharge  of  the  river  to  pass 
through  at  all  times  and  controlling  the  water  held  in 
storage  for  gradual  release  during  July  and  August.  The 
beauty  of  the  falls  of  the  Yellowstone  might  well  be 
enhanced  if  the  proposed  plans  were  adopted,  as  the  water 
held  back  in  the  lake  would  be  regulated  and  allowed  to 
go  over  the  falls  in  greater  volume  than  is  now  possible 
during  the  low  water  period.  As  water  would  be  held  no 
higher  at  any  time  in  the  lake  than  is  now  in  effect  at  the 
natural  flood  height  during  the  spring  floods  it  is  evident 
that,  despite  the  assertions  of  certain  writers  to  the  con- 
trary, no  vegetation  in  the  park  would  be  destroyed,  no 
feeding  grounds  for  animals  would  be  disturbed,  nor  would 
any  of  the  other  natural  wonders  of  the  park  be  threatened. 

The  West  recognizes  our  national  park  playgrounds  as 
great  assets  and  wishes  to  see  them  well  protected.  But 
there  seems  danger  of  extending  the  playground  theory  too 
far,  and,  by  reason  of  fears  unfounded  in  fact,  interests  that 
are' vital  to  the  West  may  be  denied  the  privilege  of  making: 
proper  use  of  water  which  nature  has  provided.  Montana 
has  suffered  greatly  from  drought  conditions  during  the  past 
few  years.  This  was  especially  true  in  the  year  1919.  It 
is  almost  a  tragedy  when  the  farmer  plants  his  crop  in  the 
spring,  cares  for  it  until  the  heat  of  summer  and  then  must 
see  it  wither  away  for  lack  of  proper  irrigation  during  July 
and  August.  To  thousands  of  Montana  farms  relief  from 
such  a  condition  can  be  brought  by  the  storage  of  water 
at  Yellowstone  Lake.  Good  reservoir  sites  for  the  storage 
and  conservation  of  our  water  supply  are  indeed  rare. 
Yellowstone  Lake  would  afford  a  wonderful  reservoir,  and 
it  is  doubtful  if  its  equal  can  be  found  in  the  West.  By 
reason  of  its  immense  area  the  storage  of  only  6  ft.  of 
water  over  the  lake  would  supply  a  necessary  supplemental 
water  supply  for  nearly  500,000  acres  of  land.  Writers  in 
no  position  to  know  the  facts  have  asserted  that  necessary 
water  should  be  stored  without  the  park.  From  such  infor- 
mation as  I  have  been  able  to  secure  there  are  no  feasible 
available  sites  without  the  confines  of  the  park  that  will 
adequately  serve  the  purpose. 


The  writer  has  not  had  an  opportunity  to  visit  the  site 
of  the  proposed  Fall  River  reservoir  in  the  southwestern 
corner  of  the  park.  From  information  at  hand,  received 
from  competent  judges,  it  is  believed  that  this  development 
could  also  take  place  without  any   material  detriment. 

The  struggle  of  man  to  convert  the  arid  wastes  of  the 
West  into  productive  farm  lands  is  a  hard  one  at  the  best. 
The  interests  that  have  been  referred  to  variously  as 
"water  grabbers,"  "despoilers  of  our  parks,"  etc.,  are 
universally  concerns  or  public  organizations  that  have  for 
their  aim  the  creation  of  valuable  farm  lands  where  only 
desert  wastes  now  exist.  The  projects  generally  promise 
little  monetary  return,  but  are  rather  undertaken  as 
great  public  benefits.  Anyone  familiar  with  the  history 
of  irrigation  development  will  recognize  the  truth  of  these 
statements. 

If  the  people  enjoying  our  national  parks  realized  the 
true  situation  in  regard  to  the  plans  that  are  proposed  in 
connection  with  the  storage  of  water  in  Yellowstone  Park 
their  verdict  would  undoubtedly  be  in  favor  of  allowing 
development  that,  without  injury  to  the  wonders  of  our 
national  playground,  would  bring  great  public  benefits. 

In  the  interest  of  fair  play  the  projects  that  are  proposed 
for  development  in  Yellowstone  Park  should  at  least  have 
a  fair  hearing  and  be  decided  upon  the  merits  of  each  case 
to  be  considered.  We  can  depend  upon  Congress  to  take 
such  action  as  well  as  to  guard  properly  the  public  interest, 
and  the  argument  of  the  opening  wedge  can  have  but  little 
consideration  from  people  who  know  the  facts  and  are 
willing  to  give  the  matter  fair  thought.  To  have  wide 
pressure  brought  to  bear  upon  Congress  by  the  public 
through  a  sentiment  created  by  clever  writers,  taking  need- 
less alarm  at  what  they  believe  might  work  injury  to- our 
national  playgrounds,  is  an  injustice  not  only  to  the  people 
of  the  West  but  to  the  entire  nation. 

A  final  comment  on  the  situation  is  made,  as  follows, 
by  the  Engineering  Neics-Record  representative  who 
visited  this  country  in  1919: 

(1)  Every  case  should  be  considered  on  its  merits 
by  itself.  (2)  Mr.  McFarland's  suggestion  of  a  non- 
partisan commission  to  get  at  the  facts  is  good.  (3) 
Few  Eastern  people  realize  the  bigness  of  the  park, 
with  its  vast  stretches  of  uninteresting  area  and  the 
welcome  with  which  one  greets  a  few  man-made  struc- 
tures after  hours  of  traversing  jack-pine  forest.  (4) 
The  value  of  automobile  parking  space  in  the  wilds 
surrounding  Old  Faithful  Inn  are  not  to  be  confused 
with  the  parking  problem  in  the  loop  district  of  Chicago. 
Robbing  the  deer  of  their  grazing  gi-ounds  has  little 
point,  for  the  real  problem  for  the  deer  is  winter,  not 
summer,  feed.  (5)  Doubtless  there  are  stretches  of 
wooded  Yellowstone  Lake  shore  that  would  be  destroyed, 
but  by  a  comparatively  small  expenditure  this  timber 
could  be  logged  off.  The  shores  visited  were  all  com- 
paratively steep,  with  shingle  beaches.  (6)  Jackson 
Lake,  seen  at  its  lowest  in  history,  produced  even  over 
the  mud  flats  the  prize  picture  of  the  summer's  trip. 

(7)  Since  there  is  great  agitation  to  include  the  Jack- 
son Lake  region  in  the  Yellowstone  Park  why  not 
effect  a  transfer,  the  park  giving  up  the  Fall  River 
reservoir  site  for  an  equal  amount  of  accessible  and 
even  more  beautiful  area  in  the  Jackson  Lake  region? 

(8)  Lastly,  let  us  never  forget  that  the  irrigated  land 
is  so  far  in  excess  of  the  water  available  eventual- 
utilization  is  as  certain  as  existence.  The  Minidoka 
project  of  the  U.  S.  Reclamation  Service  has  actually 
created  values  in  e.xcess  of  $30,000,000  since  1904  and 
the  water  impounded  in  Jackson  Lake  played  a  most 
important  part  in  the  production  of  that  added  wealth 
of  the  country.  Mr.  McFarland's  estimate  of  the  benefit 
reaching  to  two  or  three  thousand  people  only  is  there- 
fore too  ridiculous  for  answer. 
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Traffic  Records  Made  at  St.  Marys 
Falls  and  Panama  Canals 

COMPARISONS  of  certain  traffic  records  made  at  the 
Panama  Canal  and  the  St.  Marys  Falls  Canal,  Sault 
Ste.  Marie,  Mich.,  indicate  in  several  instances  that 
facilities  on  the  ocean  for  handling  bulk  freight  are  not 
yet  as  efficient  as  those  on  the  Great  Lakes,  according  to 
information  furnished  by  L.  C.  Sabin,  general  superin- 
tendent, St.  Marys  Falls  Canal.  Records  of  size  and 
tonnage  of  ships  and  of  coaling  and  discharging  coal 
are  cited,  the  figures  from  the  Isthmus  being  taken 
from  the  Panama  Caital  Record. 

The  steamship  "Fi'iesland,"  with  a  cargo  of  15,138 
short  tons  of  wheat  passed  through  the  Panama  Canal 
Nov.  8,  1920,  the  largest  cargo  of  wheat  that  had  been 
carried  through  the  canal.  The  "Friesland"  is  a  vessel 
of  12,321  tons  gross  and  8,690  net  tons,  520.7  ft.  in 
length  by  64.2  ft.  beam,  drawing  30.4  ft.  in  salt  water  at 
the  time  of  transit.  The  steamer  "W.  Grant  Morden," 
with  a  cargo  of  15,149  short  tons  of  wheat  passed 
through  the  St.  Marys  Falls  Canal,  Oct.  9,  1919.  The 
"Morden"  has  a  tonnage  register  of  8,973  gross,  6,086 
ret  tons,  and  is  625  ft.  long  with  59-ft.  beam,  and  was 
drawing  20  ft.  10  in.  in  fresh  water  at  time  of  passing. 

The  collier  "Ulysses,"  discharged  12,030  tons  of  coal 
in  14  hr.  25  min.,  Nov.  12-13,  1920,  which  is  equivalent 
to  834  tons  per  hour,  allowing  1  hr.  for  clean  up,  etc. 
This  was  cited  as  a  new  record  at  the  Cristobal  coaling 
plant.  On  the  Great  Lakes  this  rate  has  often  been 
exceeded.  In  1918  the  "G.  G.  Barnum"  discharged 
10,610  net  tons  of  soft  coal  in  10  hr.  30  min.,  or  at  the 
rate  of  1,010  net  tons  per  hour.  In  1919  the  "Wm.  A. 
McGonagle"  made  a  record  of  1,149  tons  per  hour. 

On  Nov.  25,  1920,  the  Cristobal  coaling  plant  estab- 
lished a  new  record  in  delivering  1,102  tons  of  coal  to  the 
steamship  "Wiltshire"  in  1  hr.  35  min.,  or  at  the  rate  of 
696  tons  per  hour,  equivalent  to  780  net  tons  per  hour. 
This  coaling  record  is  often  exceeded  on  the  Great  Lakes. 
In  1920  the  "H.  G.  Dalton"  loaded  13,880  net  tons  in  10 
hr.  30  min.,  or  at  the  rate  of  1,322  net  tons  per  hour, 
while  in  1919  the  "J.  Pierpont  Morgan"  loaded  13,534 
tons  in  6  hr.  59  min.,  or  at  the  rate  of  1,933  tons  per 
hour. 

Motor  Boulevard  in  Seattle 

An  ordinance  providing  for  the  opening  of  a  new 
motor  and  street  car  street  or  boulevard  is  soon  to  be 
introduced  into  the  council  of  the  city  of  Seattle,  Wa.sh. 
This  boulevard  will  extend  .south  from  a  plaza  in  the 
vicinity  of  the  railway  .station  and  will  be  150  ft.  wide. 
Thi.s  width  will  have  a  middle  section  for  street  cars, 
two  side  roadways  20  to  24  ft.  wide  for  motor  travel, 
and  a  sidewalk  on  each  .side.  At  first  it  is  intended 
to  provide  for  only  an  occasional  crossing  which  will 
be  either  overhead  or  under  the  boulevard  with  a  fenced 
right-of-way  and  signs  directing  traffic  to  the  crossing. 
As  traffic  increa.ses  additional  crossovers  or  underways 
will  be  provided.  The  amount  of  motor  travel  now 
coming  into  the  city  of  Seattle  Ls  so  great  that  the 
city  engineer,  A.  H.  Dimock,  who  is  recommending  the 
.scheme  to  the  council,  feels  that  it  is  necessary  to  pro- 
vide some  direct  mean.i  of  entering  the  city  which  will 
not  add  to  the  great  congestion  in  the  downtown  district. 
While  the  boulevard  may  not  be  built  immcfiiately.  the 
condemnation  proceedings  should  start  as  soon  a.s  pos- 
sible in  order  to  get  the  advantage  of  the  cheap  land. 
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Letters  to  the  Editor 


//  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Credit  Due  Dean  Schneider 

Sir — In  my  recent  article  on  Antioch  College  I  omitted 
to  give  credit  to  Dean  Herman  Schneider  of  the  University 
of  Cincinnati  for  the  origin  and  development  of  co-operative 
college  courses.  It  is  generally  known  among  American 
educators  that  the  work  of  Dean  Schneider  at  Cincinnati 
has  brought  so-called  co-operative  college  education,  that 
is,  the  plan  of  part  time  study  and  part  time  work,  from 
the  condition  of  a  theory  to  a  state  where  the  e.xperimental 
element  has  to  a  very  considerable  e.xtent  been  eliminatevl 
and  where  others  can  follow  him  and  take  advantage  of 
the  very  great  contribution  he  has  made  in  this  field. 

The  co-operative  plan  is  only  one  element  in  the  Antioch 
College  program,  but  it  is  an  important  element.  The  sub- 
stantial success  that  Dean  Schneider  has  attained  has  placed 
it  and  other  similar  undertakings  under  deep  obligation 
to  him.  Arthur  E.  Morgan, 

President,  Antioch  College. 

Yellow  Springs,  Ohio,  April  28. 


Automatic  Stream  Discharge  Recorders  and  the 
Parabolic  Weir 

Sir — The  discussion  of  automatic  recorders  in  Engineer- 
ing News-Record,  Dec.  9  and  30,  pp.  1124  and  1297,  and 
March  24,  1921,  p.  521,  has  been  very  interesting,  but  I 
do  not  believe  it  is  complete  without  mention  of  the  para- 
bolic weir,  which  is  more  readily  adaptable  to  an  automatic 
recorder,  or  meter,  than  any  other  form  of  notch. 

The  results  of  an  investigation  in  the  hydraulic  laboratory 
of  Purdue  university  on  seven  parabolic  weirs  were  set  forth 
in  Paper  21-B,  published  by  the  American  Society  of  Civil 
Engineers  in  January,  1921.  The  side  of  the  notch  in  eacii 
instance  was  cut  to  fit  the  equation  x'  =  2p.i/,  the  value  of 
p  ranging  from  0.1  to  2.0  in.  The  results  of  these  experi- 
ments may  be  summed  up  as  follows: 

(1)  The  parabolic  weir  is  one  of  the  best  types  developed 
and  is  adaptable  to  a  wide  range  of  conditoins.  (2)  Th" 
actual  rate  of  discharge  can  be  computed  by  the  very  simpli- 
formula  q  =  kh',  where  q  is  the  actual  rate  of  discharge  in 
sec.-ft. ;  k  is  a  constant  for  any  given  weir  with  beveled 
edge;  and  It  is  the  observed  head  in  feet.  (.3)  The  value 
of  A-  can  be  accurately  predicted  for  any  jriven  value  of  ;i. 
(4)  The  parabolic  weir  is  adaptable  to  a  simple  and  accurate 
automatic  recorder. 

Triangular  weirs  have  been  used  more  extensively  than 
iither  types  in  connection  with  automatic  recorders,  espe- 
rially  with  feed  water  heaters.  Meters  for  recording  the 
flow  through  this  type  uf  notch  are  expenrlve  and  compli- 
cated in  design.  Furthermore,  their  accuracy  is  Impaired 
at  low  heads  becausr  uf  the  manner  in  which  motion  is 
communicated  from  tlu-  water  surfaic  in  the  channel  of 
approach  to  the  meter.  Part  of  this  investigation  on  para- 
bolic weirs  consisti-d  in  testinp  a  rocor<I<'r  that  was  attached 
to  the  side  of  the  channel  up  stream  from  the  notch.  This 
mechanism  was  actuated  by  a  float  attached  to  a  slender 
shaft  by  a  rod.  Fastened  tn  the  other  end  of  the  shaft  was 
a  pointer  that  was  caused  to  move  outwanl  from  the  center 
of  a  dial.  The  distance  travrle<l  by  the  pointer  can  be  made 
proportional  to  that  throuph  which  the  float  moves  hy  a 
properly  desiK-ned  link.  The  squares  of  the  distances  moved 
by  the  float  and  l)y  the  pointer  are  directly  proportional 
tn  each  other.  The  tests  also  included  a  calibration  of  an 
automatic  integrator  that  eliminntx'd  the  use  of  a  plani- 
meter  on  the  charts  of  the  recorder.  The  recorder  allows 
observations  of  the  rate  of  flow  while  the  total  amount  for 
any  period  of  time  can  be  observed  directly  on   the   inte- 
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grator.  The  tests  showed  the  accuracy  of  the  recorder  to 
be  0.993  and  that  of  the  integrator,  0.996.  The  entire 
mechanism  is  simple  in  construction  with  but  few  parts, 
responds  immediately  to  the  slightest  change  in  head  and  is 
accurate  throughout  the  entire  capacity  of  the  weir. 
Lafayette,  Ind.,  April  9.  F.  W.  Greve, 

Assistant  Professor  of  Hydraulics,  Purdue  University. 


Guessing  at  the  Traffic  Problem 

Sir — Before  me  is  the  editorial  "Guessing  at  the  Traffic 
Problem,"  which  appeared  in  your  issue  of  April  7,  p.  577. 
The  proposal  to  which  you  refer  was  made  seriously.  How- 
ever, I  did  not  consider  that  all  of  the  improvements  which 
I  discussed  would  be  can-ied  out  within  the  next  200  years; 
something  should  be  done  every  little  while  to  alleviate  the 
traffic  congestion.  May  I  call  your  attention  to  my  notes 
on  the  paper  in  question,  in  which  I  advocate  as  follows 
the  immediate  construction  of  the  expressway  between  Fifth 
and  Sixth  Aves. 

"The  expressway  from  14th  to  59th  Sts.,  between  Fifth 
and  Sixth  Aves.,  is  of  immedate  importance  and  something 
which  should  be  put  through  at  once.  Later,  should  motive 
power  be  developed  doing  away  with  noxious  waste  gases, 
this  expressway  should  be  projected  under  Central  Park 
to  the  Bronx,  thus  giving  to  the  city  a  most  desirable  traffic 
route. 

"There  is  every  reason  why  satisfactory  results,  from 
a  financial  standpoint  as  well  as  from  utilitarian  and  aes- 
thetic points  of  view,  should  be  realized  by  the  city  in  the 
creation  of  expressways.  The  great  improvement  at  the 
Grand  Central  has  given  to  the  railroads  a  terminal  the 
cost  of  which  is  carried  by  returns  from  the  improvement." 

Also,  may  I  call  your  attention  to  the  fact  that  Mr. 
Sehaeffer,  while  figuring  the  cost,  did  not  allow  for  profits 
to  the  city  from  the  sales  of  property  under  excess  con- 
demnation, or  for  advance  in  ratables.  Ample  provision 
for  the  work  could  be  obtained  in  this  way. 

In  partial  answer  to  the  questions  in  the  last  paragraph 
of  your  editorial,  I  suggest  that  this  whole  problem  be 
viewed  from  the  standpoint,  not  of  tempting  traffic  away 
from  heavily  congested  routes,  but  of  providing  pleasant 
and  attractive  ways  and  means  for  traffic  to  be  accommo- 
dated on  just  those  routes  most  heavily  congested.  To  my 
mind,  congestion  is  not  a  condition  to  be  eliminated.  Alle- 
viation, perhaps,  if  it  results  through  accommodation,  is 
good,  but  suppression  is  not. 

New  York  City,  April  22.  Charles  W.  Leavitt, 

Civil  and  Landscape  Engineer. 


this  great  improvement,  through  enhanced  property  values 
and  reduced  delays  to  the  public,  would  be  self-supportinjc, 
in  addition  to  which  the  community  as  a  whole  would  be 
permitted  to  expand.  As  in  the  instance  of  the  vehicular 
tunnels,  tolls  might  be  charged  for  a  sufficient  period  to 
amortize  the  cost." 

A  Graphical  Solution  of  the  Conduit 
Transition  Problem 

Sir  —  I  submit  herewith  sketches  and  description  of  a 
method  for  developing  intermediary  sections  in  a  transi- 
tion for  the  benefit  of  some  of  the  younger  engineers,  such 
as  myself,  who  do  not  know  the  method  suggested  by 
Thomas  H.  Means  in  his  contribution,  "Inverted  Siphon 
Terminates  in  Riser  on  Bridge  Pier,"  Engineermg  News- 
Record,  March  31,  p.  562.  I  developed  this  method,  which 
possibly  is  an  old  one,  in  connection  vdth  a  similar  problem 
several  years  ago.  I  am  inclosing  one  of  those  old  sketches 
[not  reproduced — Editor]  and  a  sketch  showing  the  .solu- 
tion of  T.  H.  Means'  problem.  I  used  a  small  scale  in  this 
latter  problem  and  do  not  claim  great  accuracy  for  it.  In 
the  Jones  Island,  Milwankee,  Wis.,  problem,  the  scale  was 


Accompanying  the  foregoing  letter  is  a  quotation  from  a 
communication  to  Mr.  Leavitt  from  Col.  W.  J.  Wilgus,  con- 
sulting engineer  and  president  of  the  Islew  York  Section, 
Am.  Soc.  C.  E.,  which  is  reproduced  below: 

"If  a  double-track  railroad  is  congested  with  a  combina- 
tion of  through  and  local  traffic  there  is  not  the  slightest 
hesitation  in  increasing  the  number  of  tracks  to  four  in 
order  that  the  two  kinds  of  traffis  may  be  segi'egated.  Why 
is  not  the  same  thing  true  with  street  traffic  when  the 
existing  avenues  have  become  so  congested  that  vehicles  in 
both  local  and  express  service,  so  to  speak,  are  so  inex- 
tricably mixed  as  to  bring  both  to  a  standstill.  In  the  case 
of  the  railroad  there  is  no  debate  as  to  the  necessity  of 
increasing  the  number  of  tracks  to  meet  the  changed  con- 
ditions. In  the  case  of  the  street  traffic,  however,  there 
seems  to  be  a  complete  absence  of  fearlessness  in  meeting 
the  situation  boldly  and  solving  the  problem  in  a  broad  way. 
"In  the  case  of  the  Grand  Central  Terminal  had  we  not 
shown  temerity  the  public  today  would  not  be  reaping  the 
enormous  benefits  that  have  come  from  the  tearing  down 
of  obsolete  structures  and  the  substitution  of  new  ones. 
The  same  vision  and  courage  must  be  shown  in  the  case 
of  the  thoroughfares  on  Manhattan,  and  I  for  one  believe 
that  this  should  be  immediately  undertaken  midway  between 
Fifth  and  Sixth  Aves.,  from  Washington  Square  to  the 
Bronx.     I  cannot  avoid  the  conclusion  that,  properly  done. 


END  VIEW  OP  PROJECTED  CONDUIT 

large  enough  to  indicate  S  in.,  which  was  accurate  enough. 
I  also  wish  to  point  out  that  owing  to  the  peculiarity  of 
Mr.  Means'  problem,  his  transition  coming  at  a  bend,  my 
sections  are  not  exactly  his  but  they  will  give  the  same 
shaped  transition  if  used  at  their  proper  relative  positions, 
which  are  the  i,  i  and  i  distances  between  the  two  end  sec- 
tions. This  point  will  be  evident  in  the  description  which 
follows. 

Project  one  end  section  of  the  transition  upon  the  other 
end  section,  getting  a  vertical  projection  of  the  surface 
between  them;  select  a  convenient  axis  and  draw  radii  to 
the  limiting  curves  indicating  the  sections  made  by  a  plane 
revolving  upon  the  given  axis  with  the  developed  surface 
of  the  transitions.  Then,  if  «  number  of  sections  are  de- 
sired, divide  the  projected  lengths  of  these  sections  into 
n  +  1  parts  and  connect  the  loci,  which  will  give  the  dif- 
ferent sections. 

A  few  practical  points  in  connection  with  the  building 
of  the  transition:  Templets  of  stiff  paper  for  one-half  of 
a  symmetrical  section  will  be  sufficient  for  making  the 
bents.  In  assembling  the  latter  keep  them  in  their  true 
relative  positions  and  the  lagging,  preferably  of  narrow- 
strips,  in  the  directions  of  the  radii  in  the  sketch.  It  will 
be  found  convenient  to  start  the  lagging  at  the  critical 
points  and  fill  in  between,  using  straight  and  wedge  shaped 
pieces  as  necessary.  Whenever  one  end  shape  intersects 
that  of  the  other  end  the  surface  developed  around  these 
points  will  look  like  a  corkscrew.  I  made  twenty-five  of 
these  odd  looking  shapes  in  connection  with  the  Jones  Island 
project.  Ed.  H.  Tashjian, 

Steubenville,  Ohio,  Superintendent  for  Walker  &  Weeks, 
April  11.  Architects,  Cleveland,  Ohio. 
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Hints  for  the  Contractor 


Submerged  Gravel  Pumped  to  Screens 
for  Road  Work 

By  George  E.  Johnson 

Engineer,  Department  of  Public  Works,  Lincoln,  Neb. 

DURING  1920  the  construction  division  of  the  De- 
partment of  Public  Works  of  Nebraska  maintained 
two  camps  with  pumping  outfits,  which  were  used  for 
procuring  gravel  for  road  surfacing.  One  camp,  located 
near  Grand  Island,  is  equipped  with  a  pumping  outfit 
consisting  of  a  6-in.  gi-avel  pump,  belt  connected  to  a 
50-hp.  gasoline  engine,  with  a  speed  of  1,200  r.p.m., 
reducing  the  speed  of  the  pump  to  550  r.p.m.  The 
engine  was  placed  upon  five  pontoons,  5  x  18  x  3  ft., 


PO.NTOO.N-.MOL-XTED  CENTHIKiUAL  PIMP  E.Xf.W  \T1N<; 
RIVER  BED  GR.VVEI. 

which  were  bolted  together  by  timbers.  A  U-in.  cen- 
trifugal pump  discharges  water  continuall.v  into  the 
.shell  of  the  gravel  pump.  In  this  way  the  solid  material 
is  kept  in  motion,  and  less  trouble  i.s  had  with  pump 
clogging.  This  small  pump  wa.s  also  u.^^ed  a.s  a  priming 
pump  with  which  to  start  the  larger  pump. 

Two  men  operate  the  plant.  One  man  handles  the 
suction  pipe,  lowering  and  raising  it  when  necessary; 
the  second  man  keeps  the  machinery  in  order  and  at- 
tends to  the  screen  and  bin.  The  dredge  sucks  the  water 
and  gravel  from  the  lake  bottom  and  carries  it  through 
a  pipe  200  ft.  in  length  to  a  3  x  6-ft.  No.  8  .screen. 

An  average  of  125  cu.yd.  per  day  is  delivered  against 
a  head  of  approximately  35  ft.  By  lowering  the  head 
50  per  cent,  it  wa.s  found  that  the  production  might  be 
doubled.  A  50-cu.yd.  bin  retains  the  gravel  until  it  ia 
dumped  into  trucks  or  trailers,  the  latter  being  pulled 
by  a  120-hp.  tractor.  The  finer  sand,  when  separated 
from  the  gravel,  is  carried  by  a  chute  to  a  supply  pile, 
where  it  in  stored  until  sold  for  plastering  sand. 

The  plant  depreciation  runs  fairly  high,  as  the  pump 
will  only  pump  approximately  ,50,000  cu.yd.  of  material. 
The  original  cost  of  the  pump  outfit  is  $4,000,  and  it  is^ 


estimated  that  it  will  depreciate  nearly  25  per  cent  per 
year,  if  used  continually.  The  engine  consumes  ap- 
proximately 40  gal.  of  gasoline  a  day,  and  2  gal.  of 
lubricating  oil.  Thus  the  costs  of  the  operation  may  be 
given  as  follows: 

Labor.  10  hours  a  day $l."i 

Gasoline,  40  gaL  at  3.')C 14 

Lubricating  oil,    2   gal.    at   $1 2 

Depreciation  based  upon  200  working  days,  or  per  day  5 

Total    $36 

In  1921  it  is  expected  to  reduce  these  costs  20  per 
cent,  due  to  the  lower  prices  of  labor  and  materials. 


Bucket-Loader  Converted  Into  Crane 

USING  a  crane  fashioned  from  a  bucket-loader,  nine 
bays  of  a  factory  building,  having  one  apex  truss 
and  two  lean-to  trusses  as  indicated  by  the  illustration, 
was  erected  in  less  than  a  week.  The  erection  was  done 
by  workmen  of  the  Mosley  Construction  Co.,  for  the 
Barber-Greene  Co.,  of  Aurora,  111. 

Previous  to  the  arrival  of  the  structural  iron  work- 
ers, the  owners  rigged  one  of  their  self-feeding  bucket 
loaders,  in  the  fashion  shown,  as  a  stiff-leg  crane.  The 
bucket  elevator  was  removed  and  a  power  winch  in- 
stalled on  the  frame  which  houses  the  gasoline  engine. 


1 

1. 

E 
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At  one  side  of  the  motor  frame  an  A-frame  was  at- 
tached with  a  platform  at  the  opposite  side  weighted 
with  sack.s  of  sand  to  form  a  counter  balance.  This 
A-frame  reached  32  ft.  from  the  ground,  high  enough 
to  erect  the  lean-to  tru.s.ses.  In  order  to  use  it  on  the 
apex  trusses,  the  A-frame  was  extended  by  lashing  to 
it  a  small  telephone  pole.  This  gave  the  boom  a  height 
of  50  ft.  For  additional  safety  at  this  height,  rope- 
were  strung  from  the  boom  to  the  steel  work  on  each 
side.  The  original  drive  of  the  machine  was  not  al- 
tered. Power  was  furnished  by  a  25-hp.  gasoline  en- 
1  gine.   Six  men  comprised  the  crew. 
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Revised  Belle  Isle  Bridge 
Plans  Bring  Lower  Bids 

Only    Two    Contractors    Submit    Prices 

for    Complete    Structure — Arundel 

Corp.  Figure  is  82,619,000 

The  two  bids  for  the  construction, 
according-  to  recently  revised  plans,  of 
the  Belle  Isle  bridge  at  Detroit,  sub- 
mitted by  contracting  firms  April  23, 
both  exceed  the  amount  remaining  in 
the  bridge  fund.  The  Detroit  Depart- 
ment of  Public  Works  submitted  a  bid 
which  was  within  the  available  funds 
and  below  the  engineers'  estimate. 
Only  two  complete  bids  were  submitted 
by  conti'actors,  although  a  large  num- 
ber of  notices  of  the  proposed  letting 
were  sent  out  and  about  twenty  firms 
requested  copies  of  the  revised  plans. 

The  Great  Lakes  Dredge  &  Dock  Co,, 
Cleveland,  O.,  submitted  a  bid  of 
12,943,541  for  the  complete  work,  as 
included  in  the  last  advertisement,  or 
$2,920,261  for  the  work  not  including 
the  waterproofing.  There  is  approx- 
imately 194,000  sq.ft.  of  fabric  water- 
proofing. 

The  bid  of  the  Arundel  Corp.,  Phil- 
adelphia, for  the  complete  work  was 
$2,618,922,  or  $2,599,522  with  the 
waterproofing  omitted,  allowing  $19,- 
400  for  the  average  cost  of  five  types 
of  waterproofing. 

A  bid  for  the  structural  steel  work 
was  submitted  by  the  Whitehead  & 
Kales  Co.,  Detroit.  The  figures  sub- 
mitted were:  For  fabricating  and 
erecting  the  structural  steel,  $144  per 
ton;  for  furnishing  and  erecting  bronze 
bearings,  55c.  per  pound;  metal  road- 
way and  sidewalk  expansion  joints,  Glc. 
per  pound;  metal  hand  railing  and 
lamp  posts,  lump  sum,  $94,940. 

The  low  bid  is  approximately  $1,600,- 

000  below  the  low  bid  received  for  the 
complete  work  when  the  proposed  let- 
ting was  advertised  in  December  of 
last  year.  About  $1,000,000  of  this 
diflference  represents  the  decrease  in 
quantities  provided  for  by  the  revision 

01  the  original  plans,  and  the  remain- 
ing $600,000  represents  the  decline  in 
unit  costs. 

Among  the  differences  between  the 
present  design  and  the  original  design 
as  submitted  for  bidding  at  the  two 
prior  lettings  are:  Reduction  of  the 
carrying  ribs  from  nine  to  eight,  the 
sidewalks  now  being  cantilevered  half 
their  width  beyond  the  outer  rib; 
elimination  of  the  pier  extensions  and 
the  concrete  lamp-standard  bases  sup- 
ported on  them;  reduction  of  17 J  ft. 
in  length  of  piers,  reduction  of  pier 
bases  and  pile  foundations,  and  re- 
arrangement of  the  piling;  revision  of 
the  pier  footing  design  by  the  intro- 
duction of  an  unreinforced  concrete 
seal  course  over  the  pile  tops;  simplifi- 
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Am.  Soc.  C.  E.  Convention  at  Houston  Approves 
Constitutional  Amendments 

With  Minor  Changes  Committee  Draft  Stands — 140  Present — 
President  Webster  Defines  Municipal  Engineering 


The  net  result  of  the  business  session 
of  the  annual  convention  of  the  Amer- 
ican Society  of  Civil  Engineers  at  Hous- 
ton, Tex.,  April  27  was  a  unanimous 
acceptance  of  the  constitutional  amend- 
ments presented  by  the  committee  on 
referred  amendments.  Automatically 
the  amended  instrument  goes  to  letter 
ballot.  The  society's  action  was  pre- 
ceded by  a  three-hour  discussion  and 
futile  attempts  to  make  amendments, 
only  one  of  which  was  of  vital  import. 
The  discussion  showed  that  influential 
adherents  of  both  sides  of  former  con-, 
trove rsies  were  a  unit  in  the  determina- 
tion not  to  tamper  with  the  six  month's 
work  of  the  committee.  This  was  all 
the  more  evident  after  a  spirited 
address  by  Arthur  P.  Davis,  punctuated 
by  applause  and  one  by  Francis  Lee 
Stuart,  received  with  equal  enthusiasm. 
George  G.  Anderson  tested  the  temper 
of  the  convention  shortly  after  the 
matter  was  open  for  discussion  by  a 
motion  to  amend  the  "objects,"  mainly 
by  the  addition  of  a  clause  on  co-opera- 
tion with  other  organizations.  An  e.x- 
tremely  weak  "aye"  vote  followed  a 
lively  discussion  and  thereafter  none 
but  minor  changes  were  attempted  and 
they  failed.     The  committee  brought  in 

cation  of  spandrel  details  and  pier 
shafts,  and  substitution  of  a  single 
sway  frame  for  two  at  each  pier;  sub- 
stitution of  plain  earth  embankments 
for  retained  approaches  with  stair- 
ways; omission  of  concrete  dock  con- 
struction at  the  north  abutment;  reduc- 
tion in  field  riveting  by  allowing  bolted 
bracing  connections;  and  omission  of 
the  work  of  removing  certain  of  the 
old  bridge  piers.  These  changes  reduced 
the  quantities  sufficiently  to  reduce  the 
cost,  when  computed  at  the  minimum 
unit-prices  of  the  prior  bids,  from 
$4,000,000  to  $3,100,000. 

While  no  definite  action  has  yet  been 
taken  by  the  City  Council,  the  contract 
will  probably  be  awarded  to  the 
Arundel  Corp.  Steps  are  being  taken 
to  bring  the  company's  bid  within  the 
amount  available,  which  is  approx- 
niately  $2,441,500,  by  omitting  certain 
items  such  as  paving,  cinder  concrete 
paving  base  and  sidewalks,  which  can 
be  supplied   later. 

The  Department  of  Public  Works  bid 
was  $2,389,957  and  without  water- 
proofing, $2,366,677.  The  department's 
bid  was  low  on  16  of  the  25  items  bid 
on,  but  was  high  on  the  steel. 


seven  minor  and  explanatory  changes, 
noted  below,  which  were  accepted  with- 
out dissenting  vote. 

No  other  business  was  considered  at 
the  meeting,  but  announcement  was 
made  (1)  of  the  decision  of  the  publica- 
tion committee  to  resume  the  publica- 
tion of  all  paper  and  discussions  in  the 
Proceedings;  (2)  of  the  authorization 
of  a  committee  to  promote  the  technical 
interests  and  activities  of  the  society, 
said  committee  to  appoint  sub-commit- 
tees in  each  district  to  stimulate  inter- 
est and  activity  along  technical  lines; 
(3)  of  the  authorization  of  a  research 
committee  "to  organize,  stimulate  and 
supervise  the  research  work  of  the 
society,  as  conducted  by  its  committees 
or  through  co-operation  with  other 
societies  and  individuals";  also  a  per- 
sonnel of  not  more  than  15  representa- 
tives, including  the  research  committee, 
of  the  American  Society  of  Civil  Engi- 
neers on  the  advisory  committee  on  civil 
engineering  of  the  division  of  engineer- 
ing of  the  National  Research  Council 
"whose  duties  it  shall  be  to  represent 
the  society  in  its  responsibilities  therein 
as  sponsor  society  in  research  work  in 
civil  engineering." 

Constitution  Discussed 

The  report  of  the  committee  on  the 
Alfred  Noble  memorial  indicated  no 
progress,  largely  because  of  the  failure 
to  obtain  designs  within  reasonable  cost. 
Samuel  Rea  replaces  Onward  Bates  as 
chairman  although  Mr.  Bates  remains 
on  the  committee.  Robert  Ridgway  has 
been  appointed  secretary-treasurer  of 
the  committee. 

J.  H.  Brillhart,  chairman  of  the  Texas 
Section,  presided  at  the  opening  session 
when  nearly  300  were  present,  although 
but  140  members  and  72  guests  had 
registered  by  evening.  Governor  P.  M. 
Neff  eulogized  the  engineer  and  his 
work  and  Mayor  0.  T.  Holcomb  wel- 
comed the  delegates  to  Houston.  E.  E. 
Sands,  consulting  engineer,  described 
local  and  state  engineering  works.  Mr. 
Webster  "followed  with  the  annual 
address  of  the  president  on  "The  Mu- 
nicipal Engineer,"  whose  wide  pi'ovince 
he  defined  largely  from  his  own  40 
years'  experience  ifi  Philadelphia. 

Under  new  business  Peter  Junkers- 
feld,  chairman  of  the  committee  on 
referred  amendments,  read  the  brief 
report  and  the  seven  changes  the  com- 
mittee desii-ed  to  make  to  the  amended 
constitution,  as  sent  out  to  the  members 
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March  19,  and  endorsed  by  local  sec- 
tions in  Illinois,  Louisiana,  Spokane  and 
San  Francisco  and  a  large  number  of 
individuals.  Many  changes  had  been 
suggested  but  the  committee  felt  that 
it  was  inexpedient  to  act  favorably  on 
them.  It  recommended  that  all  such 
changes  be  refeiTed  to  the  board  or 
a  special  committee.  Mr.  Junkersfeld 
moved  the  adoption  of  the  report  and 
the  discharge  of  the  committee. 

H.  S.  Crocker,  acting  secretai-y,  read 
the  communications  of  endorsement 
from  the  sections.  Infoi-mation  was 
solicited  as  to  the  members  present  at 
the  various  meetings.  It  was  learned 
that  10  attended  the  Louisiana  meeting, 
25  to  30  the  Illinois  section,  13  the  one 
in  Spokane,  and  17  the  session  in  San 
Francisco. 

George  G.  Anderson  offered  the  sub- 
stitute amendment  on  "objects,"  as 
noted  above,  prefacing  the  introduction 
with  the  statement  that  he  believed  the 
spirit  of  all  members  was  now  pro- 
gressive and  that  all  were  earnestly 
striving  to  build  up  the  organization. 
Much  discussion  followed,  with  the 
members  of  the  committee  answering 
all  questions,  the  main  one  being  that 
the  objects  must  conform  to  the  articles 
of  incorporation.  L.  L.  Hidinger  stated 
that  this  very  point  had  been  taken  up 
with  the  society's  attorneys,  who  ad- 
vised the  use  only  of  the  exact  words  in 
the  charter  which  gave  full  authority 
for  the  cooperation  demanded  by  Mr. 
Anderson. 

Mr.  Davis  added  that  the  attorneys 
had  advised  that  the  society  could,  if  it 
desired,  join  the  Federated  American 
Engineering  Societies  and  that  the 
powers  are  not  bounded  by  the  constitu- 
tion but  by  the  articles  of  incorporation. 
The  real  question,  he  pointed  out,  was 
how  to  get  rid  of  an  antiquated  con- 
stitution. He  felt  that  it  was  impossible 
to  make  acceptable  amendments  by 
debate,  for  any  such  amendments  would 
create  suspicion  and  antagonism  enough 
to  prevent  their  passage. 

Mr.  Stuart  found  the  amendments 
disappointing,  but  that  they  represented 
the  judgment  of  eight  men  and  he  be- 
lieved their  work  should  be  accepted, 
deferring  further  change  to  a  later  date. 
Mr.  Anderson's  motion  was  lost  on  a 
viva  voce  vote. 

Prof.  A.  N.  Talbot  called  attention  to 
an  obvious  typographical  error  in  the 
constitution,  article  VII,  section  3  last 
line,  the  whole  line  of  which  was  finally 
stricken  out  as  of  no  import. 

J.  N.  Chester  then  attempted  to  elim- 
inate a  sentence  in  section  1  of  the 
same  article  allocating  foreign  members 
(560)  out.sidc  of  North  America  to  Dis- 
trict 1.     He  failed. 

Gardner  S.  VVilliam.s  made  an  equally 
un.iuccessful  attempt  to  eliminate  a 
claune  in  aection  9,  same  article,  pro- 
hibiting listing  or  counting  of  votes. 
He  desired  to  return  to  the  present 
method  of  making  the  list  available  to 
members  desiring  it.  Mr.  Junkersfeld 
Rtated  that  the  proposed  secret  mcthnd- 
was  that  used  satisfactorily  by  thf 
other  fpunder  societies.     At  this  point 


Minnesota  Enacts  Weak 
License  Law 

Any  One  May  Practice  as  Engineer  or 
Architect    Provided    Term    "Regis- 
tered" is  Not  Used 

(Sprcinl  Correspondence) 
The  bill  providing  for  the  registra- 
tion of  architects,  eng^ineers  and  land 
surveyors  in  Minnesota,  has  become 
law.  It  was  modified  by  the  Senate 
committee  so  as  to  make  it  the  least 
effective,  perhaps,  of  the  numerous  reg- 
istration laws  in  the  country.  As  pre- 
pared by  the  Minnesota  joint  engineer- 
ing board,  the  bill  followed  very  closely 
the  model  bill  of  Engineering  Council. 
As  passed,  the  act  allows  anyone  to 
practice  architecture,  engineering  or 
land  surveying,  provided  that  use  is  not 
made  of  the  term  "registered"  in  the 
title  of  those  so  practicing. 

The  new  law  specifically  exempts 
from  its  provisions  those  employed  by 
the  state  and  political  subdivisions 
thereof,  instead  of  making  registration 
by  public  employees  compulsory.  Pro- 
visions for  reciprocity  with  other  states 
and  provinces  of  Canada  are  made. 
Partnerships  and  corporations  are  per- 
mitted to  practice  as  if  registered,  as 
provided  in  Council's  model  bill.  The 
architects  and  engineers  of  Minnesota 
had  a  hard  task  to  secure  the  passage 
of  any  legislation  affecting  professions 
of  architecture  and  engineering,  and 
it  is  felt  that  it  is  now  the  duty  of 
every  architect  and  engineer  to  regis- 
ter, so  that  when  the  next  legislature 
meets  a  solid  front  can  be  shown,  and 
the  amendment  of  the  law  secured. 

several  members,  including  Mr.  Sands 
of  Houston  and  A.  D.  Butler  of  Spo- 
kane, spoke  decisively  against  any  fur- 
ther amendments.  With  Mr.  Williams' 
motion  lost  overwhelmingly,  the  com- 
mittee's report  as  a  whole  was  adopted. 
The  seven  changes  proposed  by  the 
committee  are  as  follows: 

(1)  In  article  VII  section  1  of  constitu- 
tion relating  to  nomination.^  maVce  District 
1  as  at  present  include  the  territory  within 
50  mile."  of  the  .Vew  York  post  omce. 

(2)  In  article  VII  section  4,  constitution, 
add  a  clause  to  the  effect  that  no  vote  for 
a  nominee  for  vire-president  outside  of  a 
zone,  or  director  outside  of  a  district,  in 
which  the  voter  resides  shall  be  counted. 

(3)  (4)  In  article  X  section  2  and  .1, 
ronstitntion.  cllminale  the  word  "several" 
Lefnre  words  ■'cori)orate   member." 

(.',)  In  article  V.  bylaws.  relallnR  lo  stu- 
dent chapters  substitute  the  rPRulations 
adopted  bv  the   Hoard  of  Direction  .Ian.   17. 

(6)  In  'article  VI  section  2.  bylaws,  re- 
latinir  to  order  of  business  omit  the  line 
"Appoinim'-nt  of  members  of  nominalInK 
committ'-e." 

(7)  Add  a  new  transitory  article  VII  to 
bylaws  bv  which  the  ballot  to  be  canvassed 
at  the  li<2'J  annual  mcelinE  shall  contain 
the  names  of  all  per.oons  nnminiii<d  by  the 
nomlnatine  committee  In  accordance  with 
the  exist Ing  constitution  as  well  .Is  nomina- 
tions bv  declaration.  In  other  respects  the 
election  is  to  be  accordlnir  to  the  amended 
constitution 

It  was  announced  at  Hou.ston  that 
Elbert  M.  Chandler,  of  Olympia,  Wa,sh.. 
chief  engineer.  Washington  State  Re- 
clamation service,  had  been  appointed 
by  the  board  of  direction  acting  secre- 
tary of  the  society.  An  account  of 
Mr.  Chandler's  prof««ssional  cxpcrirnce 
appears  elsewhere  in  these  pages. 


Revised  Townsend  Road  Bill 
Introduced 

I'rovides  for  Federal  Highway  Commis- 
sion, Federal  Aid  and  $200,000,000 
for  2-Year  Program 

Senator  Townsend's  revised  road  bill, 
in  which  the  principle  of  federal  aid  is 
accepted,  was  introduced  in  the  Senate 
April  29.  It  provides  for  the  establish- 
ment, construction  and  maintenance  of 
an  "interstate  highway  system"  and  the 
creation  of  a  "post  roads  and  federal 
highway   commission." 

The  highway  commission  is  to  be 
composed  of  five  members  who  are  to 
be  selected  with  recognition  of  the  geo- 
graphical divisions  of  the  country;  each 
of  the  political  parties  is  to  be  recog- 
nized. The  commissioners  are  to  be 
chosen  by  the  President  by  and  with 
the  advice  and  consent  of  the  Senate. 
Each  commissioner  is  to  receive  a  sal- 
ary of  $10,000.  One  of  the  commis- 
sioners selected  is  to  continue  in  office 
five  years,  another  four,  another  three, 
another  two  and  the  other  for  one  year, 
but  their  successors  are  to  be  appointed 
for  a  five-year  term.  The  commission 
is  authorized  to  appoint  and  fix  the 
salary  of  a  chief  engineer. 

The  commission  is  charged  with  the 
establishing  of  an  interstate  system  of 
highways  composed  of  primary  inter- 
state roads,  which  are  to  follow  the 
most  practicable  routes.  In  the  selec- 
tion of  the  routes  the  agricultural,  com- 
mercial, postal  and  military  needs  of 
the  Nation  are  to  be  considered.  The 
Federal  Government  may  join  with  the 
state  in  improving  connecting  roads,  but 
"no  project  shall  be  approved  by  the 
commission  in  any  state  until  the  state 
has  made  adequate  provision  for  the 
maintenance  of  all  highways  selected 
by  the  commission  in  that  state." 

Basis  of  Approval 

No  project  is  to  be  approved  until 
the  state  provides  funds  at  least  equal 
to  the  amount  allotted  by  the  Federal 
Government  and  until  the  state  makes 
adequate  provision  for  maintenance.  On 
100  days'  notice  the  state  is  to  put  any 
road  in  a  condition  of  proper  mainte- 
nance or  the  work  will  be  done  by  the 
commission  and  charged  against  federal 
funds  allotted  to  the  state. 

The  bill  provides  $200,000,000  for  a 
two  years  program. 

Only  such  durable  types  of  surface 
and  kinds  of  material  arc  to  be  used 
as  will  adequately  meet  the  existing  or 
probable  future  traffic  needs  of  the 
locality.  The  right-of-way  is  to  be  at 
least  26  feet  wide  and  the  wearing  sur- 
face of  the  road  is  to  be  not  less  than 
20  ft.  wide,  unless  the  commission 
should  provide  exceptions. 

Federal  funds  arc  to  he  apportioned 
among  the  "fates  as  follows:  One- 
third  in  the  ratio  which  the  area  of 
each  state  bears  to  the  total  area  of 
all  the  states;  one-third  in  the  ratio 
which  the  population  of  each  state 
bears  tn  the  population  of  all  the 
states;  nne-third  in  the  ratio  which  the 
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mileage  of  rural  delivery  routes  and 
star  routes  in  each  state  bears  to  the 
total  mileage  of  such  routes  in  all  the 
.states.  No  state  is  to  receive  less  than 
one-half   of   1    per   cent   of  one   year'.s 


Am.  Soc.  C.  E.  Appoints  Chandler 
as  New  Acting  Secretary 

Elbert   M.    Chandler,    chief    engineer 
of    the     State     Reclamation     Service, 


allotment.       Any   unexpended   amounts     01y™P'a.    Wash.,    was     elected     acting 


at  the  end  of  the  period  during  which 
they  are  to  be  available  are  to  be  reap- 
T'ortioned  in  the  same  way  among  all 
states. 

The  bill  takes  care  of  roads  in  public 
forests    and    in   the   public-land    states. 


secretary  of  the  American  Society  of 
Civil  Engineers  at  the  annual  conven- 
tion at  Houston,  Tex.,  April  27,  by  a 
vote  of  13  to  5  in  the  board  of  direction. 
A  permanent  secretary  requires  a 
vote  in  the  board  of  at  least  18  out  of 


Lockwood  Committee  Takes 
Up  Water-Meters 

Intimation    that    Exclusion    of    Badgei 
Meter  was  Due  to  Efforts  of  Com- 
petitors, not  Substantiated 

The  Lockwood  Committee  which, 
after  several  months'  recess,  has  re- 
sumed investigation  of  the  building 
situation  at  New  York  City,  touched 
last  week  upon  the  refusal  of  the  New 


In  states  containing  unapportioned  pub-     '^®    ^°    members.      Mr.    Chandler   will     VorU  Rr.=  ,.^"^.f  ai^  .    "       '-."'.V 

lie  lands  exceeding  five  percent  of ^he     ^^"^^  ''^'^  ^ay   U  and  will   hold  office     .1°/^A°"^°^  Aldermen  to  permit  the 


exceeding  five  percent  of  the         ...   .,      , 
total  area  of  the  state  the  share  of  the     "  .i'  the  January  meeting. 


TTnited  States  is  not  to  exceed  fifty  per 
cent  of  the  cost  of  the  road  plus  a  per- 
centage which  the  area  of  unappropri- 
ated public  lands  bears  to  the  total 
area  of  the  State.  The  bill  provides  an 
appropriation  of  .$1.5,000,000  for  forest 
roads  in  1922  and  .?10,000,000  in  1923. 
Roads  in  Indian  reservations  also  are 
eared  for. 

Embodied  in  the  bill  is  a  provision 
authorizing  the  Secretary  of  War  to 
transfer  surplus  material  suitable  for 
road  building  purposes  to  the  Commis- 
sion for  distribution  to  the  everal 
States. 


Mr.  Chandler  was  born  in  Santa 
Cruz,  Cal.,  in  1886.  His  professional 
work  started  in  1906  when  he  was 
hydrographer  and  engineer  assistant 
on  hydraulic  reconnaissance  of  the 
Oregon  Railway  &  Navigation  Co. 
From  that  time  to  the  present  he  has 
been  actively  engaged  in  irrigation 
work  in  the  west,  being  connected  with 
the  San  Joaquin  irrigation  project,  the 


use  in  the  city  of  water-meters  manu- 
factured by  the  Badger  Meter  Manu- 
facturing Co.,  of  Milwaukee.  The 
counsel  of  the  committee,  Samuel 
Untermyer,  tried  to  make  it  appear 
that  the  action  of  the  aldermen  was 
due  to  a  desire  to  keep  out  of  New 
York  City  the  meters  of  those  manu- 
facturers who  are  not  members  of  the 
Meter  Manufacturers'  Exchange.  No 
evidence,    however,    was    introduced    to 


Tuolumne  Water  Power  Co.,  the  Pasco  ^^""^    ^^^^    members    of    the    exchange 

Power     &     Water     Co.,     the     Burbank  ^^"^  actually  brought  influence  to  bear 

Power  &  Water   Co.,   and  the   Naches-  "P°"  *'^®  ^°^'"^  °*  aldermen ;  inferences 

Selah    Irrigation   District   in   Washing-  ^^^^    ^^^^^    '^'^^    ^^^^    influence    were 

ton.     He  resigned  as  chief  engineer  of  drawn  merely  from  the  board's  refusal 

that    district    in    1919    to    become    the  °^  permission. 

first  chief  engineer  of  the  Washington         While   it   was    stated   that    only    the 

State       Reclamation       Service.         Mr.  '"eters  manufactured   by  the   members 


Engineers  Report  on  Sewage 

A.n  incfeTst  fmn  s'l^^S^'mSn  «14       Chandler   was    granted  The    degree  "of     ^  the  exchange  could  be  used  in  New 
n  nnn  "    .r„  ITJl'/^^lT-  ^°  ^l'*'"    B.     S.    in    civil    engineering    by    the     York  City  it  is  a  fact  that  the  meters 


000,000  in  the  proposed  bond  issue  for 
trunk  sewers  and  sewage  disposal  at 
Los  Angeles,  Cal.,  has  been  recom- 
mended by  the  recently  appointed 
special  sewage  disposal  commission, 
consisting  of  George  W.  Fuller,  con- 
sulting engineer.  New  York  City;  Prof. 
George  C.  Whipple,  Harvard  Uni- 
versity, Cambridge,  Mass.;  and  William 
Mulholland  of  Los  Angeles.  The  gen- 
eral scheme  (see  Enr/iveering  Neivs- 
Record,  Feb.  24,  p.  331)  for  a  new  out- 
fall sewer  and  various  trunk  branches 
and  for  fine  screening  before  the  dis- 
charge of  the  sewage  into  the  Pacific 
Ocean  is,  in  eff'ect,  endorsed,  but  in 
addition  it  is  recommended  that  in  place 
of  a  single  outlet  into  the  ocean  deep 
multiple  outlets  be  provided  in  order 
to  get  better  dispersion,  that  the  out- 
fall sewer  be  so  built  "as  to  resist  dis- 


engineering    by 
University  of  California  in  1912. 


A.  A,  E,  Convention  Plans 
Announced 

The  seventh  annual  convention  of 
the  American  Association  of  Engineers 
will  be  held  at  the  Hotel  LaFayette, 
Bufl^alo,  New  York,  May  9,  10  and  11. 
The  program  for  the  first  day  includes 
the  appointment  of  special  committees, 
reports  of  officers  and  standing  com- 
mittees,   and    the    report   of   Judges   of     the   hearing   that   this    was 


of  one  non-member  of  the  exchange, 
the  National  Meter  Co.,  may  be  used. 
The  Badger  meter  has  been  approvad 
by  the  chief  engineer  and  by  the  com- 
missioner of  the  Department  of  Water 
Supply,  Gas  and  Electricity.  A  bill 
passed  by  the  New  York  Legislature 
at  this  year's  session,  which  would 
have  made  the  approval  of  the  chief 
engineer  final  and  would  have  taken 
authority  to  approve  from  the  board 
of  aldermen  was  vetoed  by  Mayor 
Hylan.  The  insinuation  was  plain  at 
further 


the  election  of  officers.  A  discussion  of 
chapter  activities  in  practice  by  F.  H. 
Xewell,  director  of  field  forces  of  the 
association,  will  be  followed  by  com- 
mittee and  council  reports  on  employ- 
ment, railroads,  industries,  federal, 
building       and       insurance       trustees, 


step  in  the  procedure  to  keep  the 
Badger  meters  out  of  the  city. 

As  usual  in  the  Lockwood  hearings, 
no  rebuttal  testimony  was  offered. 

Since  the  hearing,  the  witness  who 
gave  most  of  the  details  regarding  the 
exclusion    of    the    Badger    meter    has 


integration    from   sewer   gases,    so   far    salaries  of  engineers  in   public  service'     stated  that  he  had  been  approached  for 


as  this  is  practicable,"  and  that  an 
activated-sludge  plant  having  a  ca- 
pacity of  at  least  2,.500,000  m.g.d.  be 
built  in  order  to  test  the  possibilities 
of  recovering  fertilizer  values  from  the 
sewage  and  of  providing  an  effluent 
that  might  be  used  for  irrigation. 

The  report  makes  clear,  however, 
that  the  sewage  could  net  be  used  for 
irrigation  during  a  considerable  part 
of  the  year  when  there  is  surplus  water 
from  the  Los  Angeles  aqueduct  for  ir- 
rigation. The  report  also  makes  clear 
that  there  is  some  doubt  as  to  whether 
the  activated-sludge  process  would 
yield   any   net   return   on    sludge   dried 


and  teaching  ser^^ce,  education, 
services  and  fees  of  practicing  en- 
gineers, legislative,  chapter  activities, 
municipal  problems,  water  power  and 
conservation,  relation  to  foreign  en- 
gineers, balloting,  and  organization. 
.\  smoker  and  entertainment  will  be 
held  in  the  evening. 

On  May  10  the  report  of  the  com- 
mittee on  revision  of  the  constitution 
and  by-laws  will  be  received  and  dis- 
cussed. In  the  afternoon  a  trip  to 
Niagara  Falls  will  be  made. 

The  discussion  and  voting  on  amend- 
ments to  the  constitution  and  by-laws 
on    the    morning    of   JLay    11,    will    be 


a  bribe,  the  solicitor  of  the  bribe  say- 
ing that  unless  it  were  paid  favorable 
action  could  not  be  expected  from  the 
board  of  aldermen. 

Activities  of  Exchange 

The  members  of  the  Meter  Manufac- 
turers' Exchange  are:  The  Worthing- 
ton  Pump  rnd  Machinery  Co.,  Harrison. 
N.  J.;  Ui.ion  Meter  Co.,  Worcester. 
Mass.;  Neptune  Meter  Co.,  New  York 
City;  Thomson  Meter  Co.,  New  York 
City;  Pittsburgh  Meter  Co.,  Pittsburgh. 
Pa.;  the  Hersey  Co..  South  Boston. 
Mass.;  American'  Meter  Co..  Buffalo. 
N.  Y.     The  Badger,  the  National  and 


ana    prepared    for    sale    as    fertilizer,     followed    by    a    preferential    voting    to     the  Gamon  companies  are  not  members 


The  capacity  proposed  for  the  ocean 
outfall  is  "at  least  210,000,000  m.g.d." 
The  commission  will  meet  in  New  York, 
probably  some  time  late  in  May.  to 
elaborate  and  complete  its  report, 


determine  the  next  convention  city,  and 
a  report  of  the  resolutions  committee, 
and  the  convention  will  adjourn.  In  the 
evening  will  be  hc'ld  the  annual  dinner 
and   installation    nf   officers, 


of  the  exchange. 

The  exchange  was  established  in  1916 
and,  in  addition  to  the  interchange  of 
information  regarding  prices  at  which 
meters  are  sold,  has  standardized  meter 
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couplings  and  nomenclature  and  has 
adopted  a  business  policy  aiming  to  put 
the  selling  of  meters  on  a  business- 
like basis.  This  policy  includes  stand- 
ards relating  to  guarantees.  The  most 
important  activity  of  the  exchange, 
however,  has  been  its  effort  to  work  out 
standard  specifications  and  guarantees 
for  water  meters,  the  purpose  being  to 
do  away  with  the  costly  results  due  to 
special  designs  required  to  meet  the 
odd  specifications  and  guarantees  con- 
stantly being  written  by  municipal  en- 
gineers. As  a  result  of  its  efforts  a 
joint  committee  on  a  standard  meter 
specification  was  appointed  by  the 
American  and  the  New  England  water 
works  associations. 

Information  on  prices,  along  the 
usual  lines  of  open-price  association?', 
has  been  exchanged,  but  only  after  the 
business  has  been  closed.  Information 
on  bids  has  been  exchanged  only  after 
the  bids  have  been  opened.  The  Fed- 
eral Trade  Commission  has  been  ap- 
prised of  the  activities  of  the  exchange 
and  the  books  and  minutes  have  con- 
stantly been  available  to  members  of  the 
commission. 


Waddell  Named  on  Commission 
for  $10,000,000  Bridge  in  China 

Dr.  J.  A.  L.  Waddell,  consulting 
bridge  engineer,  of  New  York  City, 
has  been  appointed  by  the  Chinese  Gov- 
ernment as  the  American  member  of 
an  international  commission  to  examine 
and  report  upon  the  bids  submitted  for 
the  new  bridge  which  the  Peking- 
Hankow  Railway  expects  to  build  over 
the  Yellow  River.  The  commission  will 
be  composed  of  four  engineers  —  one 
American,  one  British,  one  French,  and 
one  Belgian. 

The  new  Yellow  River  bridge  will  be 
about  9,000  ft.  long,  and  will  be  located 
about  half  a  mile  from  the  site  of  the 
present  structure.  The  bed  of  the  river 
consists  of  soft  silts  and  mixed  sand.-; 
and  clays  to  a  depth  of  at  least  150  ft. 
or  more,  as  borings  have  not  been 
carried  any  deeper.  The  river  channel 
at  low  water  is  comparatively  small, 
but  is  likely  to  occupy  any  portion  of 
the  9,000  ft.;  at  high  water  the  river 
frequently  spreads  out  to  the  full  width 
of  9,000  ft.,  and  may  scour  quickly  to 
a  considerable  depth  at  any  point  and 
silt  up  again  as  rapidly. 

The  old  bridge  consists  of  short 
spans  of  about  70  and  100  ft.  length, 
carried  on  screw  piles.  Owing  to  the 
extreme  softness  of  the  materials  the 
old  bridge  has  never  been  very  stable. 
It  has  been  stated  that  at  some  points 
the  bridge  settles  several  inches  as  each 
train  passes  over,  recovering  after  the 
load  has  b«>cn  relieved.  The  new  struc- 
ture is  required  to  have  massive  ma- 
(wnry  piers  carried  to  such  a  depth  as 
to  insure  a  solid  sub.stantial  foundation. 

It  Is  exported  that  there  will  be  one 
or   more   bids   from   each    of  the   four 
countries   represented    on    the    commis- 
sion.     The    cost    of    the    structure    is  • 
likely   to   be    in   excess   of   $10,000,000. 


Bids    will    be    received    in    Peking    on 
June  30. 

Dr.  Waddell  will  sail  shortly,  and  the 
commission  will  assemble  in  Peking  the 
latter  part  of  June.  The  Chinese  Gov- 
ernment will  consult  with  him  concern- 
ing several  other  large  railway  and 
bridge  projects  which  they  are  contem- 
plating. 


Passaic  Valley  Sewage  May  Enter 
New  York  Bay,  Court  Rules 

The  United  States  Supreme  Court 
on  May  2  refused  to  enjoin  the 
Passaic  Valley  Sewerage  District  from 
discharging  the  screened  and  settled 
sewage  of  Paterson,  Passaic,  New- 
ark and  other  communities  into  upper 
New  York  Bay  through  a  multiple 
outlet  at  Robins  Reef,  not  far  from 
the  Statue  of  Liberty.  The  suit 
was  brought  many  years  ago  by  the 
State  and  City  of  New  York  to  prevent 
alleged  dangerous  pollution. 

The  court  holds  that  the  evidence 
fails  to  show  that  a  public  nuisance 
would  result  or  that  there  would  be  a 
serious  addition  to  the  existing  pollu- 
tion of  the  harbor,  even  if  the  sewage 
were  not  treated  to  a  degree  beyond  the 
stipulations  under  which  the  Federal 
government  withdrew  its  suit  against 
the  Passaic  Valley  District.  The  court 
points  out  that  the  district  is  required, 
by  the  stipulations,  to  carry  the  treat- 
ment of  the  sewage  further  than  the 
present  plans  provide,  if  the  Federal 
government  so  demands.  The  court 
also  states  that  the  whole  problem  of 
harbor  pollution  is  one  for  co-operative 
study  and  action  rather  than  litigation. 
The  suit  is  dismissed  without  prejudice 
to  the  renewal  of  an  application  for  an 
injunction  if  the  New  York  authorities 
think  such  action  warranted  after  the 
sewage-works  and  outfall  are  put  in 
operation. 

Injunction  Refused — Port  of  New 
York  Pact  Signed 

On  April  29  New  York  State  Su- 
preme Court  Justice  Francis  B.  Dele- 
hanty  refused  to  continue  a  temporary 
injunction  obtained  by  the  City  of  New- 
York  to  restrain  New  York  commis- 
sioners from  signing  the  Port  of  New 
York  Treaty  with  commissioners  from 
New  Jersey.  The  treaty  was  signed  on 
the  following  day.  In  the  meantime  the 
Port  Authority  had  organized  infor- 
mally with  Eugenius  H.  Outcrbridgc, 
of  New  York,  as  chairman  and  J.  Spen- 
cer Smith,  of  New  Jersey,  as  vice- 
chairman.  B.  F.  Gresson.  Jr.,  previ- 
ously chief  engrineer  New  York,  New 
Jersey  Port  and  Harbor  Development 
Commission,  was  appointed  chief  engi- 
neer. 

With  the  Port  Authority  formally  or- 
ganized application  can  be  made  to 
Congress  to  sanction  the  functioning  of 
the  body.  Public  hearings  will  be  held 
preliminary  to  formulating  a  "compre- 
hensive plan"  for  the  port  that  must  be 
submitted  to  the  legislatures  of  the  two 
states  before  Jan.   1.  1922. 


Public  Works  Department 
Coming,  Says  Hays 

Discussing  probable  plans  of  the 
Administration  at  Washington,  in  a 
speech  delivered  last  week  before  the 
annual  convention  of  the  American 
Newspaper  Publishers  Association, 
Postmaster  General  Will  H.  Hays, 
former  -chairman  of  the  Republican 
National  Committee,  indicated  that 
among  the  changes  to  be  expected 
would  be  the  substitution  of  the  name 
"Department  of  Public  Works"  for  the 
present  Department  of  the  Interior  and 
the  transfer  of  all  non-military  work 
from  the  War  and  Navy  Departments 
to  civilian  departments  of  the  govern- 
ment. 


Engineering  Societies 


Calendar 

Annual  Meetings 


.\MERICAN  .\SSOCI.A.TION  OF  ETN- 
GINEERS.  Chicago  ;  Seventh  Con- 
vention. Buffalo,  N.  Y..  May  9. 
10  and   11. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York; 
Sprinp  meeting.  Chicago,  May 
23-26. 

A.MERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  :  Convention. 
Cleveland.  June   6-1". 

'n'ATIONAT,  fire  PROTECTION  .A.S- 
SOCIATIOX.  87  Milk  St..  Boston. 
.Annu;il  meeting.  S:in  Francisco. 
June   H-1.-.-16. 

.\MERICAN  ."SOCIETY  FOR  TESTING 
JIATrailALS.  Philadelphia  :  An- 
nual meeting,  .\shurv  Park.  N.  J.. 
June  20.-24. 


The    Western    Society    of    Engineers' 

coming  election  will  provide  members  an 
opportunity  to  exercise  a  choice  be- 
tween two  tickets.  In  addition  to  the 
nominating  committee's  selections,  as 
given  in  this  journal  April  14,  p.  658, 
the  following  ticket  by  petition  has  been 
filed:  President,  W.  W.  DeBerard; 
first  vice-president,  Fred  J.  Postel; 
treasurer,  Robert  I.  Randolph;  trustee. 
A.   W.   Dillinp. 

The  Corporation  of  Professional 
Engineers  of  (Juobec,  at  a  meeting 
held  recently  in  Montreal,  elected  the 
following  officers:  President,  A.  R. 
Decary;  vice-president,  K.  B.  Thornton; 
secretary,  Frederick  B.  Brown. 

The  Engineers'  Society  of  Western 
Pennsylvania,  civil  section,  at  its  bi- 
monthly meeting.  May  .?,  at  Pittsburgh. 
Pa.,  will  be  addressed  by  F.  W. 
Mohlman,  rhief  rhrmlst,  the  Sanitarj- 
District  of  Chicago,  III.,  on  "The  Miles 
Acid  Process  of  .Sewage  Tro,-itnient." 

The  National  Highway  Traffic  Asao- 
rialion,  at  its  annual  meeting  to  be 
held  at  the  Automobile  Club  of  Amer- 
ica in  New  York  City,  May  13,  will 
he  addressed  by  J.  E.  Pennybacker, 
secretary,       the       Asnhalt       Associa- 
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tion,  on  "Relation  of  Methods  of 
Financing  Highway  Improvements  to 
Present  and  Future  Traffic"  and  by 
Arthur  H.  Blanchard,  professor  of 
highway  engineering,  University  of 
Michigan,  on  "Highway  Improvements 
Should  be  Based  on  Transportation 
Surveys."  The  reports  of  the  follow- 
ing committees  will  be  presented:  Sign 
Posting  for  Detours,  'hairmah,  Elmer 
Thompson;  Overloading  of  Motor 
Trucks,  chairman,  David  C.  Fanner; 
Regulations  Covering  Speeds,  Weights 
and  Dimensions  of  Motor  Trucks  and 
Trailers,  chairman,  George  H.  Pride. 
There  will  be  an  informal  dinner  at 
7  p.m. 


Personal  Notes 


Dean  A.  E.  Burt  on  of  Massn- 
chu.setts  Institute  of  Technology  has 
resigned  effective  at  the  end  of  the 
present  school  year.  Dean  Burton  is  a 
graduate  of  Bnwdoin  College.  S.B.  1878; 
C.E.  1881.  He  has  been  connected  with 
the  Massachusetts  Institute  of  Tech- 
nology since  1882  when  he  became  in- 
structor in  civil  engineering.  In  1884 
he  became  professor  of  topographical 
engineering,  and  when  the  office  of  dean 
was  created  in  1902,  he  was  appointed 
to  the  position.  In  1896  he  was  in 
charge  of  a  scientific  expedition  to 
Umanak,  North  Greenland,  having  for 
its  object  the  establishment  of  new 
magnetic  and  pendulum  stations.' 

W.  L.  Mackenzie,  formerly 
of  the  engineering  staff  of  the  Riordan 
Co.,  Ltd.,  Kipawa,  is  now  with  the  engi- 
neering staff  of  the  Welland  Ship 
Canal  at  St.  Catharines,  Ont. 

E.  H.  Bar  KM  AN,  for  several 
years  located  at  Sacramento,  Cal.,  as 
Western  representative  for  the  Mis- 
souri Valley  Bridge  &  Iron  Co.,  has 
been  transferred  to  Little  Rock,  Ark., 
in  charge  of  the  substructure  of  two 
bridges  to  be  constructed  by  the  com- 
pany. 

George   Coutts,  formerly  good 

.roads    engineer    at    Bertile.    Man.,    nas 

been      appointed      assistant      engineer, 

Trent  Canal,   Department  of  Railways 

and  Canals,  Peterboio,  Ont. 

Clarence  M.  Brooks  has  ro- 
signed  as  division  engineer  of  the  New 
Hampshire  State  Highway  Department 
to  become  highway  commissioner  of 
Vermont. 

I.  VeRSCHELDEN  has  been  ap- 
pointed master  of  bridges  and  build- 
ings, Farnham  division.  Quebec 
district,   Canadian   Pacific   Ry.   Co. 

Fielder  &  B  u  r  l  i  n  o  a  m  e  is 
a  firm  of  engineers  recently  organized 
by  Frank  M.  Burlingame  and  Richard 
L.  Fielder  with  offices  in  Buffalo,  N.  Y., 
to  specialize  in  making  reports  and  ap- 
praisals. 

W.  E.  Moss  has  been  appointed 
city  engineer  of  Mt.  Vernon,  Wash. 


David  H.  Fleming,  formerly 
town  engineer,  Owen  Sound,  Ont.,  has 
been  appointed  city  engineer  of 
Niagara  Falls,  Ont. 

A.  L.  Grand  y,  assistant  general 
manager  of  the  Pere  Marquette  Ry., 
located  at  Detroit,  Mich.,  has  been  ap- 
pointed chief  engineer. 

.John  A.  B  a  I  r  d,  formerly  city 
engineer  of  Sarnia,  Ont.,  has  entered 
private  engineering  practice  as  con- 
sulting engineer  and  Ontario  land  sui-- 
veyor,  specializing  in  surveys,  drainage, 
sewerage,  water  works  and  pavements. 

Crecelius  &  Phillips,  a 
firm  of  consulting,  constructing  and 
operating  engineers,  has  been  organized 
by  Lawrence  P.  Crecelius  and  Victot  B 
Phillips,  with  offices  in  Cleveland,  Ohio. 

H.  P.  Shoemaker,  for  eleven 
years  city  engineer  of  Lock  Haven,  Pa., 
has  resigned  to  enter  private  engineer- 
ing practice. 

Bruce  Aldeich  has  resigned 
as  district  engineer  of  the  Asphalt  As- 
sociation in  charge  of  the  Canadian 
district  offices,  Toronto,  Ont.,  to  become 
associated  with  Kilmer  M.  Barber, 
Ltd.,  Toronto,  Ont.  He  was  formerly 
chief  inspector  of  asphalt  with  the 
municipal  laboratory  at  Baltimore,  Md. 

Merton  R.  Sumner,  until  re- 
cently chief  industrial  engineer  of  the 
Fuller  Industrial  Engineering  Corp..  a 
subsidiary  of  the  George  A.  Fuller  Co., 
New  York  City,  is  now  chief  engineer 
with  Arthur  D.  Little,  Inc.,  Chemists, 
engineers  and  managers,  Cambridge, 
Mass. 

Henry  C.  N  u  t  t,  for  a  number 
of  years  with  the  Burlington  system 
engaged  principally  in  construction  and 
maintenance  work  and  as  superintend- 
ent of  various  divisions,  and  later  with 
the  Michigan  Central,  the  Northern 
Pacific,  and  the  Los  Angeles  &  Salt 
Lake  R.R.,  has  been  elected  president 
and  general  manager  of  the  Mononga- 
hela  Ry.  He  served  in  France  during 
the  world  war  in  the  railroad  trans- 
portation corps,  Fir.st  Army,  at  Souilly. 
He  was  commissioned  colonel  in  1919 
and  upon  receiving  his  discharge  was 
appointed  president  of  the  coal  com- 
mission for  Central  Europe  at  Mah- 
risch  Ostrau,  Czecho-Slovakia. 

Monsarrat  &  Pratley  is  a 
firm  nf  consulting  engineers  organized 
by  Lieutenant-Colonel  C.  N.  Monsarrat 
r.nd  P.  L.  Pratley.  with  offices  in  Mon- 
treal, Que.,  to  engage  in  the  design  and 
supervision  of  bridge  work  of  all  types, 
in  concrete  or  steel,  and  for  railway 
or  highway  purposes.  The  firm  will 
also  provide  similar  services  in  con- 
nection with  foundations,  piers,  dams, 
and  structural  steel  work  for  industrial 
and  other  buildings,  and  will  under- 
take the  preparation  of  reports  and 
estimates,  the  making  of  inspections 
and  appraisals  and  the  furnishing  of 
professional  advisory  services.  Colonel 
Monsarrat  was  chairman  and  chief  en- 


gineer of  the  Board  of  Engineers  ap- 
pointed to  control  and  supervise  the 
building  of  the  Quebec  Bridge,  and 
since  its  completion,  has  been  general 
consulting  engineer  to  the  Dominion 
Government.  Mr.  Pratley  has  had  a 
wide  experience  in  the  construction  of 
bridges  and  other  structures  through- 
out the  Dominion. 

R.  D.  Stewart  has  been  ap- 
pointed chief  engineer  of  the  Denver  & 
Salt  Lake  R.R.,  with  headquarters  at 
Denver,  Colo. 

.1  0  H  N  A.  M  c  G  R  E  w,  formerly 
superintendent  of  the  Saratoga  and 
Champlain  divisions  of  the  Delaware  & 
Hudson  Co.,  has  been  appointed  super- 
intendent of  maintenance. 

B.  E.  Clark,  recently  acting  state 
engineer  of  Oklahoma,  has  been  ap- 
pointed by  Governor  Robertson  as  act- 
ing state  highway  commissioner. 

Bayard  A.  L  o  n  g,  formerly  as- 
sistant .sanitary  engineer,  has  been  ap- 
pointed sanitary  engineer  of  Johnstov/n, 
Pa.,  succeeding   H.  J.   Baum,   resigned. 


Obituary 


Preston  K.  Yates,  consulting 
engineer,  New  York  City,  died  in  Al- 
bany, N.  Y.,  April  22.  He  was  born 
in  Canajoharie,  N.  Y.,  in  18.56  and  was 
graduated  from  Rensselaer  Polytechnic 
Institute  in  1880.  He  was  for  many 
years  associated  with  Alfred  P.  Boiler 
on  the  construction  of  some  of  the  im- 
portant bridges  in  New  York  City  and 
vicinity.  From  1896  to  1900  he  had 
charge  of  some  of  the  large  contracts 
on  the  metropolitan  water-supply  and 
sewerage  systems  in  Massachusetts.  He 
was  for  four  years  manager  of  a  large 
Cleveland  contracting  firm  engaged  in 
building  docks,  breakwaters,  dredging, 
etc.  He  had  for  a  number  of  years 
specialized  in  the  design  and  construc- 
tion of  crushed  stone  and  gravel  plants. 

Joseph  W.  Moore,  assistant 
engineer,  valuation  department,  Illi- 
nois Central  and  YazOo  &  Mississippi 
Valley  System,  died  April  13.  He  was 
born  in  Louisville.  Ky.,  in  1874.  He 
took  a  special  three-year  course  in  en- 
gineering at  the  University  of  Ken- 
tucky. From  1898  to  1907  he  was  in 
the  employ  of  the  engineering  depart- 
ment of  the  Louisville  &  Nashville  R.R. 
in  both  maintenance  and  construction. 
He  also  served  as  assistant  in  the  valu- 
ation department  of  the  Central  of 
Georgia  R.R.'  and  later  as  roadmaster 
of  the  International  &  Great  Northern 
Ry.  at  Navasota.  Tex.  From  1919  to 
the  time  of  his  death  he  was  with  the 
Illinois  Central  R.R.  During  the  world 
war  he  was  commissioned  captain  and 
assigned  to  Co.  B.  .35th  Engineers. 
While  in  France  he  was  in  charge  of 
maintenance  of  way  and  structures  on 
the  standard  gage  lines  in  the  region 
of  Vei'dun. 
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Business  Side  of  Construction 

Facts  and  Events  that  AHect  Cost  and  Volume 


Base-Plus  Price  Involved  in  Case 
Against  Steel  Corporation 

Upon  the  application  of  the  Western 
Association  of  Rolled  Steel  Consumers 
and  other  users  of  steel  products,  a 
complaint  was  issued  April  30  by  the 
Federal  Trade  Commission  agrainst  the 
United  States  Steel  Corporation  and 
eleven  subsidiary  companies.  Issuance 
of  the  complaint  means  that  a  majority 
of  the  commission  has  reason  to  believe 
that  the  respondents  are  using  an  un- 
fair method  in  competition  in  violation 
of  Section  5  of  the  commission's  organic 
act  and  Section  2  of  the  Clayton  Act, 
the  specific  charges  involving  the  use 
of  a  device  known  as  the  "Pittsburgh 
plus"  price,  wherein  all  steel  except 
rails,  wherever  made,  and  whether 
made  by  U.  S.  Steel  Corporation  plants 
or  by  independents,  is  sold  at  the  f.o.b. 
Pittsburgh  price  plus  an  amount  equiv- 
alent to  the  freight  to  destination. 

The  case  is  an  outgrowth  of  condi- 
tions complained  of  by  more  than  2,700 
fabricators  of  steel  in  the  Chicago, 
Duluth,  and  Birmingham  districts  by 
legislatures  of  three  states,  by  several 
municipalities,  and  by  chambers  of  com- 
merce and  many  business  organizations 
throughout  the  United  States,  accord- 
ing to  the  Federal  Trade  Commission's 
statement.  Through  the  operation  of 
the  "Pittsburgh  plus"  price,  purchaser."? 
outside  of  Pittsburgh  must  pay  for  all 
rolled  steel  except  rails  a  price  arbi- 
trarily fixed  by  adding  to  the  Pitts- 
burgh base  price  the  freight  rate  on 
such  steel  from  Pittsburgh  even  though 
the  said  product  is  not  purchased  at 
or  shipped  from  Pittsburgh.  For  in- 
stance, the  complaint  cites  that  with 
the  Pittsburgh  base  price  on  rolled  steel 
in  Pittsburgh  at  $50,  the  Pittsburgh 
plus  price  at  Duluth,  Minn.,  for  rolled 
steel  manufactured  in  Duluth  and  de- 
livered to  the  purchaser  in  Duluth  is 
$6.3.20,  the  added  $13.20  being  the  im- 
aginary freight  charge  from  Pittsburgh 
to  Duluth  though  the  steel  in  .such  cases 
is  not  shipped  from  Pittsburgh,  but  is 
manufactured  and  delivered  in   Duluth. 

The  complaint  further  charges  that 
the  system  complained  of  "enables 
Pittsburgh  steel  manufacturers  to  se- 
cure substantially  r>0  per  cent  of  the 
steel  manufacturing  business  of  the 
United  States,"  and  that  it  "retards 
the  natural  steel-manufacturing  growth 
of  other  sections  of  the  country";  that 
it  also  "enables  the  steel  manufacturers 
to  maintain  substantially  uniform 
prices"  as  well  as  "sufficiently  high 
prices  for  their  product  to  operate  at  a 
profit  without  having  their  business 
jeopardized  by  the  lower  cost  of  steel 
manufactured  in  other  sections." 

The  respondents  are  given  .30  days 
within  which  to  make  formal  answer 
to  the  complaint. 


Report  of  Housing  Given 
by  U.  S.  Chamber 

In  a  report  recently  made  public  and 
prepared  by  the  civic  development  de- 
partment of  the  Chamber  of  Commerce 
of  the  United  States,  the  conclusion  is 
reached  that  "until  cost  of  house  con- 
struction raches  a  basic  level,  it  is  not 
believed  that  there  will  be  an  adequate 
amount  of  building."  The  report  indi- 
cates that  one  of  the  big  problems  to  be 
solved  in  housing  is  how  to  raise  the 
necessary  capital.  After  studying  fifty- 
seven  housing  and  financing  companies, 
the  civic  development  department  found 
that  forty-six  secured  their  capital 
from  local  subscriptions  from  individ- 
uals, four  in  part  from  banks,  insur- 
ance companies,  etc.,  and  one  from  the 
parent  company.  Secdnd  only  to  the 
high  cost  of  building  as  a  detei-rent 
to  investment  in  new  housing  is  the 
general  belief  that  houses  erected  since 
the  war  are  not  as  well  constructed  as 
older  houses,  continues  the  report.  The 
report  recommends  the  giving  of  prizes 
for  best  buildings  and  adherence  to  pro- 
fessional codes  of  ethics  and  building 
and  housing  codes  to  improve  the  char- 
acter of  building  construction.  The 
report  lays  special  emphasis  upon  the 
high  cost  of  building  and  efforts  made 
aiming  at  a  reduction  thereof. 


What  Business  Is  Doing 
To  Reduce  Cost 

American  business  men  are  cutting 
down  their  overhead  expenses  to  meet 
the  public  demand  for  lower  prices,  by 
(1)  calling  for  more  work  from  fewer 
men,  (2)  demanding  greater  efficiency 
per  inch  of  advertising,  (3)  depending 
more  on  budget  and  accounting  systems 
and  (4)  scrutinizing  credits  more 
closely,  according  to  a  recent  survey 
made  by  the  department  of  domestic 
distribution  of  the  Chamber  of  Com- 
merce of  the  United  States.  Answers 
were  received  from  some  2.000  business 
men.  retailers,  wholesalers  and  manu- 
facturers and  the  questions  asked  had 
to  do  only  with  distribution  costs. 
Answers  which  dealt  solely  with  pro- 
duction problems  were  omitted. 

The  greatest  variety  of  answers  was 
received  in  response  to  the  question : 
"What  are  you  doing  to  reduce  your 
personnel  cost  to  a  normal  basis?"  The 
general  tone  of  these  answers  was  not 
so  much  toward  a  reduction  in'  wages 
as  In  number  of  personnel.  Then,  in- 
creased efficiency  came  with  the  cut- 
ting out  of  the  deadwood.  Only  about 
one-fourth  of  those  who  answered  had 
made  any  direct  refluction  of  wages, 
though  approximately  HH  per  cent  had 
reduced  the  number  of  employees.  One- 
fifth  reported  elimination  or  reduction 
(.f  commissions  and  bonuses. 


Hoover  Discusses  Vital 
Public  Issues 

Recommends    Governmental    Statistical 

Service — Reviews  Building  and 

Railroad   Situations 

In  his  address  before  the  annual 
meeting  of  the  Chamber  of  Commerce 
of  the  United  States  at  Atlantic  City 
last  week,  Herbert  Hoovei",  Secretary 
of  Commerce,  proposed  the  establish- 
ment of  a  federal  statistical  service  as 
an  antidote  to  wide  and  rapid  fluctua- 
tion of  commodity  prices;  reviewed 
conditions  in  the  building  industry; 
analyzed  tiie  railroad  situation,  assert- 
ing that  railway  rates  must  be  read- 
justed and  reduced;  and  asserted  that 
the  condition  of  the  export  trade  of  the 
United  States  warned  every  American 
that  "we  have  no  isolation  from  the 
problems  of  the  world."  In  discussing 
the  commercial  situation  Mr.  Hoover 
said  that  "it  would  be  foolish  not  to 
acknowledge  frankly  we  are  in  the 
midst  of  great  economic  difficulties,  but 
it  is  infinitely  more  foolish  for  any  one 
to  think  that  we  will  not  grow  out  of 
this  situation." 

In  speaking  of  the  service  a  Federal 
statistical  bureau  might  perform  Mr. 
Hoover  said: 

"Viowinp  Ihf  rli.sastrous  phenomena  of 
liooni  and  slump  in  tlio  liiiht  of  wh.it  the 
frovernnient  can  properly  do.  I  believe 
there  h.-i.s  heon  u  Rro.it  nnderestimation  as 
to  the  potent i.Tl  imporl.Tnce  to  commerce 
;inrt  industry  in  this  connection  of  !\n  ade- 
quate service  tif  st!>tisties.  I  believe  that 
the  stahility  and  .soundness  of  business  can 
he  criatly  enhanced  and  that  vicious  specu- 
hition  ean  be  ourt.iiled  by  .i  more  adequate 
information  service  m.iintained  by  the 
uoyernment. 

What  I  mean  Is  that  we  should  have 
more  timelj-.  more  repular  and  more  com- 
plete inform.Ttion  of  the  current  produc- 
tion and  consumption  and  stocks  of  every 
areat  commodity  In  the  t'nited  States.  I 
am  convinced  that  we  should  po  even  fur- 
ther than  this:  that  we  should  .secure  and 
liuhll.sh  the  proportion  of  the  lot.il  equip- 
ment of  more  important  industries  that  Is 
in  current  production.  toc<lher  with  the 
lot.il  proportion  of  labor  complement  that 
is  in  .servire  :  and  that  In  a  few  cominoditie.s 
It  ma.v  be  well  to  procure  and  publish  the 
primary   prices. 

If,  for  Instance,  last  autumn  the  public 
had  realized  that  our  stocks  of  coal  on 
thi'  siirfac"'  were  probably  aliovf  normal, 
that  at  the  time  they  were  biddine  for  roal 
at  Jir,  per  ton  the  actual  realization  at  the 
mine  was  probably  less  than  14  :  If  Ihi'v 
had  been  aware  that  the  capacity  of  the 
<oal  mines  was  even  then  not  runnlne  over 
Sn  per  cent.;  that  the  limitation  of  siipplv 
was  due  to  railway  ditnculties  which  would 
be  solved  with  a  littb  patience,  then  I  am 
eonvinced  thai  many  .sensible  people  would 
bav..  stayed  out  of  the  eonl  market,  and 
that  We  should  have  had  no  bnylnp  panic, 
with  Its  proflteerlnn.  Its  connequenl  slump 
and    (Treat    losses 

Another  Instance  Is  the  rubber  Indus- 
try, and  I  Ixlleve  the  memliers  of  that 
Industry  will  bear  me  out  In  saylnp  thai 
If  there  had  l>een  an  accurate  monthlv 
slaieTpenl  of  the  current  ratio  of  produc- 
tion eapaelty  and  operation  In  the  dirTereni 
branches  of  the  Industry,  and  of  the  Ktocks 
of  major  manufaeiured  and  raw  materials 
In  hand,  they  would  have  u-rn  saved  tre- 
mendous losses  not  only  In  over-acciimula- 
lion  of  eoods.  but  also  in  over-expansion  of 

ef|ttlpment. 

Various  indiislrlen  have  tried  lime  anil 
anBln  to  secure  mich  datn  InformBlly.  but  II 
Is  essenlini  to  mireesB  that  It  should  be  col- 
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lected  and  presented  to  the  whole  com- 
mercial community,  buyer.  seller  and 
banker,  by  some  department  of  the  govern- 
ment which  approaches  the  problem  in  a 
purely  objective  way,  which  will  hold  the 
individual's  return  absolutely  confidential ; 
and  from  which  the  whole  public  and  the 
industry  can  enjoy  equality  of  service.  Such 
services  are  partially  conducted  in  many 
different  bureaus  of  the  grovernment,  but 
to  accomplish  their  real  iiurpose  and  great- 
est value  they  must  be  consolidated  and 
conducted  more  efficiently  and  from  a  much 
broader  point  of  view.  I  have  little  doubt 
that  the  present  expenditures  of  the 
government,  if  directed  by  consolidated  ef- 
fort, would  cover  the  entire  service  neces- 
sary. 

As  to  the  situation  in  the  building 
trades,  Mr.  Hoover  said  that  public  con- 
fidence had  been  destroyed  to  a  great 
degree  through  recent  investigations — 
doubtless  referring  to  the  New  York 
situation — in  which  there  had  been  given 
daily  evidence  that  "combinations  and 
conspiracies  existed  to  maintain  ficti- 
tious levels,  a  condition  resulting  in 
extortionate  waste  and  profit,  and  cor- 
ruption of  various  kinds." 

Mr.  Hoover  asserted  that  reduction 
in  railroad  rates  must  come  ultimately 
if  the  economic  levels  of  the  country 
are  to  find  equilibrium.  It  was  his 
contention  also  that  there  must  be  a 
commodity  and  class  readjustment  in 
rates  inasmuch  as  "horizontal  rate  in- 
ci'eases  have  thrown  the  relativity  of 
rate  scales  out  of  gear,  both  as  to  value 
of  commodities  and  sources  of  distri- 
bution." He  questioned  the  advisability 
of  a  continued  use  of  an  emergency 
horizontal  basis  of  rate  increases. 
Though  this  rate-making  method  was 
based  fundamentally  upon  charges  vary- 
ing roughly  with  commodity  values,  it 
had  been  "modified  by  competition  and 
by  the  deliberate  policy  of  railroads  to 
stimulate  local  industries  and  local 
production." 


Construction  Articles 
in  This  Issue 

Concrete  Dam  on  Eel  River  Built 
on  Shale  Foundation      Page  750. 

Shield  vs.  Trench  Method  for 
Hudson  Vehicle  Tubes      Page  764. 

Good  Practice  and  Some  Fea- 
tures in  Log-Flume  Construction 
Page  768. 

Submerged  •  Gravel  Pumped  to 
Screens  for  Road  Work     Page  779. 

Bucket  Loader  Converted  Into 
Erection  Crane    Page  779. 


Freight  Rates  on  Road  Materials 
Lowered  in  Michigan 

The  Public  Utilities  Commission  of 
Michigan  has  ordered  reduced  25  per 
cent  for  the  lower  peninsula  and  22  per 
cent  for  the  upper  peninsula  the  freight 
rates  upon  the  intrastate  movement  of 
sand,  gravel  and  crushed  stone.  The 
decision  applies  to  road  hauls  and 
switching  rates  and  becomes  effective 
May  10.  The  order  of  the  commission 
is  a  result  of  a  fight  for  reduction 
started  by  the  various  road  commis- 
sioners of  the  state  early  last  winter. 
In  the  opinion  of  the  commission  the 
reduction  was  required  to  insure  a 
large  movement  of  construction 
materials  particularly  needed  in  road 
work. 


Highway  Bid  in  Arizona  65  Per 
Cent  of  Estimate 

In  a  recent  highway  letting  in  Ari- 
zona eleven  contractors  bid  upon  a 
piece  of  work  for  which  the  estimate 
was,  excluding  cost  of  material  fur- 
nished by  the  state  and  10  per  cent 
for  engineering  and  contingencies, 
$100,601.  The  lowest  bidder  submitted 
a  bid  of  $65,076  and  the  highest  a  bid 
of  $91,987..  The  contract  as  awarded 
was  composed  of  three  sections,  each 
contractor  who  bid  bidding  on  the  three 
sections.  There  were  twenty-nine  items 
included  in  the  work,  the  largest  of 
which  were  excavation,  borrow,  dry 
rubble  retaining  wall  and  Class  B  con- 
crete for  slab  culverts.  The  respective 
estimates  and  low  bids,  expressed  in 
unit  prices,  for  these  four  items  were, 
in  order,  as  follows:  Excavation, 
$1.90,  $1.48;  borrow,  $1.90,  45c.;  dry 
rubble  retaining  wall,  $5,  $2.50;  Class 
B  concrete  for  slab  culverts,  $27.20, 
$18.  This  was  for  only  one  section  of 
the  three,  and  made  a  total  difference 
between  estimate  and  bid  of  $20,000. 

On  a  bridge  contract  which  was  let 
about  the  middle  of  April  by  the  Ari- 
zona Highway  Department  thirteen 
contractors  bid,  the  estimate  of  the 
work  being  $33,404,  excluding  cost  of 
materials,  engineering  and  contingen- 
cies, and  the  low  bid  $21,581. 


Contracts  Let  for  April  Exceed 
$105,000,000 

The  total  value  of  contracts  let  dur- 
ing April  as  reported  in  Engineering 
News-Record  was  $105,667,398.  This 
represents  approximately  46  per  cent 
of  the  total  value  of  contracts  let  dur- 
ing the  corresponding  period  of  last 
year.  However,  omitting  industrial 
construction  from  the  two  figures,  the 
April,  1921,  figure  is  $94,320,812  and 
$160,132,138  is  the  figure  for  April. 
1920. 

In  only  two  classes  of  construction 
did  the  contracts  let  for  April,  1921,  ex- 
ceed those  of  1920.  These  two  were 
water-works  and  excavation  and  dredg- 
ing,   the    figures    being:    Water-works, 

1920,  $2,849,951;  1921,  $3,342,150;  exca- 
vation   and    dredging,    1920,    $446,787; 

1921,  $580,039. 

The  two  classes  of  construction  in 
which  there  is  shown  at  the  present 
time  the  greatest  activity  compare  well 
with  last  year's  figures,  the  total  value 
of  street  and  road  contracts  during 
April  of  this  year  being  77  per  cent 
of  those  let  during  April  of  1920.  The 
respective  figures  approximate  $40,000,- 
000  and  $31,000,000.  In  miscellaneous 
building  the  total  value  of  contracts 
let  during  April  1920  was  approximately 
$90,000,000,  and  the  total  for  April  of 
this  year  is  in  excess  of  $51,000,000. 

These  figures  do  not  take  into  ac- 
count the  decrease  in  the  cost  of  con- 
struction of  this  year  over  last,  a  figure 
which  is  generally  accepted  as  ranging 
between  10  and  15  per  cent. 


Northwest  Lumber  Production 

The  West  Coast  Lumbermen's  Asso- 
ciation announces  that  for  the  week 
ended  April  23  lumber  production  of 
115  mills  reporting  to  it  amounted  to 
56,311,309  ft.  b.m.,  33  per  cent  under 
normal.  New  business  totaled  71,943,- 
159  ft.  b.m.,  and  local  business,  handled 
by  team  and  auto  trucks,  5,014,498  ft. 
b.m. 


Tax  Exemption  Stimulates  Build- 
ing in  New  York 

During  the  past  eight  weeks  apart- 
ment-house building  in  the  five 
boroughs  of  New  York  City  shows  a  454 
per  cent  increase  over  the  correspond- 
ing period  of  last  year  for  the  same 
type  of  construction.  The  impetus  is 
attributed  largely  to  the  tax  exemption 
ordinance  recently  passed  by  the  Board 
of  Aldermen.  The  records  show  that 
during  this  period  plans  filed  call  for 
the  accommodation  of  2,733  families 
compared  with  apartments  for  493  fam- 
ilies planned  a  year  ago.  The  average 
cost  of  the  new  apartment  is  $4,689  and 
they  are  all  designed  to  fall  within  the 
$5,000  limit  of  the  tax  exemption  ordi- 
nance. For  all  types  of  homes  plans 
have  been  filed  for  the  accommodation 
of  6,746  families  as  against  3,689  fami- 
lies for  the  same  period  a  year  ago,  an 
increase  of  83  per  cent. 


$230,000,000  Railroad  Bond  Issue 
Quickly  Taken  Up 

Following  the  authority  issued  by  the 
Interstate  Commerce  Commission, 
April  25  for  the  issue  of  $230,000,000 
joint  fifteen-year  convertible  gold  bonds 
of  the  Northern  Pacific  and  Great 
Northern  Railway  Cos.,  the  subscrip- 
tion books  of  the  bankers  syndicate 
were  opened  April  28  and  closed  April 
30.  The  authority  of  the  commission 
provided  that  bonds  should  be  offered 
made  less  than  91 J  but  the  offering  was 
at  no  at  96J  and  interest,  to  yield  about 
6S  per  cent.  On  April  29  it  was  an- 
nounced by  the  bankers  syndicate, 
headed  by  J.  P.  Morgan  &  Co.  and  the 
first  National  Bank  of  New  York  City, 
that  the  subscription  books  would  close 
on  the  following  day.  The  transaction 
is  said  to  be  the  largest  single  private 
financing  project  that  has  been  floated 
since  the  war. 


Lockwood  Committee  Resumes 
Its  Investigation 

After  a  recess  of  four  months  the 
Lockwood  joint  legislative  committee  on 
housing  has  resumed  its  investigation 
of  building  conditions  in  New  York 
City.  It  is  centering  its  attention,  with 
Samuel  Untenneyer  continuing  as 
counsel,  on  the  operations  of  various 
financial  institutions  concerned  in  home 
building. 
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Hoover  Plans  Industrial  Service 
Bureaus  to  Aid  Commerce 

Herbert  Hoover,  Secretary  of  Com- 
merce, has  asked  Congress  for  supple- 
mental appropriations  aggregating 
$618,728  for  the  fiscal  years  1921  and 
1922,  to  be  used  in  establishing  in  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce twelve  distinct  divisions  to  fur- 
nish information  regarding  a  number  of 
industries,  among  them  being  cotton, 
paper,  leather,  chemicals,  heavy 
machinery,  machine  tools,  electrical 
goods,  automobiles,  lumber,  metal 
products,  vegetable  oils,  hardware,  and 
jewelry.  It  is  planned  to  have  these 
divisions  undertake  commodity  investi- 
gations in  co-operation  with  the  lead- 
ing industries  of  the  United  States 
interested  in  foreign  trade. 

For  an  investigation  of  structural 
materials,  to  be  conducted  by  the 
Bureau  of  Standards  $.50,000  has  been 
asked.  Secretary  Hoover  states  that 
there  is  the  most  urgent  need  for  the 
developntent  of  economical,  durable, 
and  safe  buildings,  especially  homes, 
at  reasonable  cost.  He  believes  the 
government,  with  a  small  outlay,  can 
lead  the  way  in  improving  construction 
bv    standardization    of    materials    and 


formulation  of  building  codes. 

The  matter  of  industrial  waste  elim- 
ination is  regarded  as  important  enough 
to  justify  the  Bureau  of  Standards  in 
expending  an  additional  $100,000  for 
investigations  in  this  field.  Another 
of  the  more  important  items  making  up 
the  supplemental  appropriation  is 
$100,000  for  the  standardization  of 
equipment  by  the  Bureau  of  Standards. 


Building  Conditions  and  Labor 
Supply  in  New  York  State 

According  to  the  labor  market  bulle- 
tin issued  by  the  bureau  of  statistics 
and  information  of  the  New  York 
State  Industrial  Commission,  March 
reports  from  the  ten  first  and  second- 
class  cities  of  the  state  indicate  a  30 
per  cent  increase  in  the  value  of  au- 
thorized building  work  over  February. 
The  estimated  cost  of  building  opera- 
tions for  which  permits  were  issued  in 
March  was  $3.3.23.5,467,  4  per  cent 
under  that  of  March,  1920. 

The  ratio  of  total  workers  registered 
for  employment  to  total  workers  called 
for  was  169  to  100  in  February,  or 
exactly  the  same  as  in  .January.  In 
March  the  ratio  dropped  to   145,  thus 


indicating  a  downward  tendency  of  un- 
employment in  the  state.  The  decrease 
in  unemployment  from  February  to 
March  appears  to  be  general,  quotes  the 
report.  Nearly  every  city  and  occupa- 
tion covered  by  the  report  showed  a 
smaller  ratio  of  workers  looking  for 
positions  available  in  March  than  in 
February.  The  most  pronounced  re- 
ductions in  the  surplus  of  labor,  con- 
tinues the  report,  appear  in  agricul- 
tural work,  building  and  construction, 
and  manufacturing. 


Tax  Revisions  Suggested  by 
Secretary  of  Treasury 

The  repeal  of  the  excess  profits  tax, 
readjustment  of  income  tax  rates,  re- 
tention of  certain  of  the  miscellaneous 
specific  sales  taxes  and  excise  taxes, 
but  the  repeal  of  others,  and  the  impo- 
sition of  tiew  and  additional  taxes  of 
wide  application  were  the  main  sug- 
gestions made  to  the  House  Ways  and 
Means  Committee  and  the  Senate 
Finance  Committee  May  1  by  Secretary 
of  the  Treasury  Mellon.  The  specific 
suggestions  made  by  Secretary  Mellon 
were: 

I.  Repral  of  the  excess  profits  tax.  mak- 
ing good  the  loss  of  revenue  by  means  of  a 


Labor  Rates  and  Conditions  Throughout  the  Country 


UNCERTAINTY  as  regards  wage 
schedules  after  May  1  in  many 
territories  has  made  it  impossible  in 
those  territories  to  do  more  than  publish 
the  official  scale  in  our  monthly  tabula- 
tion. Wherever  possible  we  give  the 
prevailing  scale,  whether  official  or 
othei^wise.  As  example,  for  Minneapolis 
and  Birmingham  we  carry  the  prevail- 
ing scales,  although  they  depart  from 
the  union  rat*.  The  "official"  Minne- 
apolis scale  expired  on  May  1.  and  the 
"current"   rates    are    now    supposed    to 
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prevail  generally  in  that  city. 

We  give  the  Kansas  City  rates  as 
they  stood  on  April  25,  subject  to 
change  at  an  early  date.  The  Da- 
troit  rates  are  vouched  for  by  the 
Associated  Building  Contractors,  though 


higher  wages  are  being  paid  in  some 
instances  by  certain  contractors.  Mont- 
real reports  that  a  reduction  of  from 
10  to  25  per  cent  is  expected  this 
month. 

The  Boston  strike  continues,  but  con- 
tractors under  open  shop  have  plenty  of 
help  with  the  exception  of  bricklayers. 
In  Denver  conditions  are  unsettled,  with 
some  crafts  accepting  and  other  reject- 
ing reductions,  and  some  contractors 
holding  out  for  the  open  shop  while 
others  arc  paying  the  old  scale. 
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llnistmc 

Mod 

Pile 

Iron 
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penters 
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Drivers 

Work.is 
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.?7}(a5o 

1  m\' 
1   !■" 
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HOC  /'OP 
1  00 
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modified  tax  on  corporate  profits,  of  a  flat 
additional  income  tax  on  corporations  and 
the  repeal  of  the  existing  $2,nno  exemption 
applicable    to    corporations. 

2.  Readjustment  of  the  income  tax  rates 
to  a  maximum  combined  normal  tax  and 
surtax  of  40  per  cent  for  the  taxable  year 
1921,   and   of  about   33    per   cent   thereafter. 

3.  Retention  of  the  miscellaneous  specific 
sales  taxes  and  excise  taxes,  including  the 
transportation  tax.  the  tobacco  taxes,  the 
tax  on  admissions,  and  the  capital  stock 
tax.  but  the  repeal  of  tRe  minor  "nuisance" 
taxes,  such  as  the  taxes  on  fountain  drinks 
and  miscellaneous  taxes  levied  under  Sec- 
tion  904   of  the  Revenue  Act. 

4.  The  imposition  of  sufficient  new  or 
additional  taxes  of  wide  application,  such 
as  increased  stamp  taxes  or  a  license  tax 
on  the  use  of  automobiles. 

5.  The  adoption  of  necessary  administra-' 
tive  Amendments  to  the  Revenue  Act  in 
order  to  simplify  its  administration  and 
make  it  possible,  amongtother  things  for  the 
Commissioner  of  Internal  Revenue,  with  the 
approval  of  the  Secretary  of  the  Treasury 
and  the  consent  of  the  taxpayer,  to  make 
final  determination  and  settlement  of  tax 
cases. 


Lower  Building  Costs  in  England 

(London  Con-rspondmcc ) 

The  fall  in  contract  prices  for  the 
erection  of  dwellings  of  an  average  of 
£100  per  house  since  last  autumn  is  due 
to  four  main  factors:  (1)  Lower  cost 
of  timber,  oils,  lead  and  tubes;  (2) 
riore  skilled  labor  available  and  increas- 
ing output  of  bricklayers;  (3)  Lower 
profits  asked  by  contractors;  and  (4) 
Improved  organization  among  employ- 
ers. 

In  some  districts  on  the  East  Coast 
£200  less  is  being  asked  for  erecting 
dwellings  over  the  contract  figures  for 
the  early  part  of  the  year. 

On  the  other  hand,  a  sectional  com- 
mittee appointed  to  investigate  the  po- 
sition of  light  castings  used  in  building, 
reports  that  the  National  Light  Cast- 
ings Association  controls  95  per  cent 
of  the  British  output,  and  that  the 
present  output  is  enough  for  about  4,000 


houses  per  month.  The  report  also 
states  that  by  the  pooling  arrangement 
adopted,  members  of  the  association 
have  been  penalized  for  increasing  out- 
put while  those  who  have  reduced  their 
output  relative  to  the  rest  have  been 
rewarded. 

Marine  Strike  Follows  Wage  Cut 

Resulting  from  the  strike  call  issued 
by  the  Marine  Engineers  Beneficial  As- 
sociation April  25,  to  become  effective 
May  1,  following  the  breaking  off  of 
wage  negotiations  between  union  lead- 
ers and  ship  owners,  American  ship- 
ping has  been  tied  up  since  May  1. 
The  wage  agreement  between  union 
leaders  and  ship  owners  ended  May  1, 
and  the  marine  engineers  took  the  lead 
in  refusing  to  consent  to  any  decrease 
after  that  date.  The  proposal  of  the 
employers  was  for  a  reduction  of  from 
20  to  30  per  cent,  though  the  order  is- 
sued by  Admiral  Benson  to  all  oper- 
ators of  government  merchant  craft 
was  to  reduce  wages  15  per  cent,  effec- 
tive May  1.  The  suggestion  made  by 
Secretary  of  Commerce  Hoover  that  the 
dispute  be  arbitrated  was  flatly  turned 
down  by  the  ship  owners.  Ships  are 
being  deserted  by  their  crews  as  soon 
as  they  reach  port  and  the  statement 
emphatically  comes  from  both  sides 
that  there  will  be  no  compromise. 


Past  Week  Sets  New  Record 
for  Year  in  Building 

Contracts  let  for  the  past  week  as 
reported  in  Engineering  Netvs-Recard 
attained  a  record  total  for  the  year,  the 
aggregate  value  being  $31,742,483.  The 
value  of  street  and  road  contracts  to- 
talled $11,138,764  and  that  of  miscel- 
laneous buildings  $13,528,918,  both  of 
which  figures  have  been  exceeded  in 
past  weeks.  Federal  government  con- 
tracts were  larger  than  usual,  as  were 
sewer  contracts.  The  total  contracts 
let  during  the  past  three  weeks  are  in 
excess  of  $92,000,000  in  value.  The 
largest  contract  for  the  week  was  for 
the  construction  of  a  grain  elevator  in 
Brooklyn,  N.  Y.,  costing  $1,500,000,  for 
the  New  York  State  Barge  Canal. 


Chicago  Plumbers  and  Sheet 
Metal  Workers  Indicted 

Federal  Indictments  charging  con- 
spiracy in  restraint  of  trade  were 
returned  last  week  against  seventy-one 
Chicago  corporations  and  thirty-nine 
individuals  in  the  sheet  metal,  steam- 
fitting  and  plumbing  trades. 


Income  Tax  Data  Sought 
From  Contractors 

Because  of  the  rather  startling  fig- 
ures revealed  in  an  analysis  of  the 
1918  income-tax  returns,  showing  the 
small  percentage  of  general  contractors 
who  operate  even  at  a  reasonable  profit, 
the  Associated  General  Contractors  of 
America  is  circularizing  its  member- 
ship in  order  to  secure  data  on  the  1920 
returns.  The  idea  back  of  the  move 
is  to  have  information  at  hand  concern- 
ing contractors'  incomes  that  will  be 
of  benefit  in  suggesting  revisions  to 
existing  tax  laws.  Letters  have  been 
sent  to  7,000  contractors  asking  for  the 
same  information  as  was  included  in 
their  1920  returns.  The  real  name  of 
the  contractor  submitting  such  figures 
is  to  be  withheld,  though  a  key  or  fic- 
titious name  is  to  be  supplied  so  that 
corrections  can  be  made  when  the  com- 
pleted list  is  compiled. 


Monthly  Prices  of  Construction  Materials 


Pig  Iron — We  quote  the  prices  of  the 
Matthew-Addy  Co.,  although  certain 
grades  are  obtainable  under  these  quo- 
tations and  producers  of  the  steel-mak- 
ing grades  will  consider  bids. 


Railway  Materials  —  Quotations  on 
standard  rails  are  the  same  as  last 
month,  but  prices  on  light  rails  have 
been  adjusted  in  Pittsburgh.  Birming- 
ham mill  prices  are  included.  Track 
supplies  down  in  St.  Louis.  Track  bolts 
are  down  in  Pittsburgh  and  San 
Francisco. 

Pipe — General  decline  on  wrought 
pipe,  as  of  basing  card  of  April  13. 
Steel  pipe  is  also  down  in  the  ware- 
houses at  New  York,  Chicago  and  St. 
Louis.  Clay  drain  tile  down  in  St. 
Louis.  Sewer  pipe  down  in  New  York, 
Boston,  Detroit,  and  San  Francisco, 
and  up  in  St.  Louis. 

Road  Oils  and  Asphalt — Business  sat- 
isfactory in  New  York  market  with 
prices  of  road  oils  the  same  as  last 
month,  except  that  liquid  asphalt  is 
down  Ic.  per  gal.     Asphalt  is  down  $1 


Ups  and  Downs  of  the  Market 

per  ton  in  bulk  in  New  York.  Sharp  do- 
crease  on  asphalt  in  Montreal.  St.  Louis 
reports   sold   out   on   asphalt   for   1921. 

Wood-Blocks — Down  in  New  York. 
This  month  we  show  prices  for  Cincin- 
nati and  Kansas  City. 

Sand,  Gravel  and  Stone — Very  few 
changes  in  this  market  in  any  of  the 
centers.  Decrease  in  St.  Louis  but 
otherwise  there  is  firmness. 

I.ime — Decreases  in  Boston,  Montreal 
and  Atlanta. 


Cement — Now  $2.90  delivered  in  New 
York  against  $3.10  last  month,  which 
allows  only  4c.  per  bbl.  profit  to  the 
dealer.  Decreases  in  Detroit,  St.  Louis, 
Minneapolis,  Dallas,  Atlanta  and  Cin- 
cinnati. We  now  quote  for  Birming- 
ham and  Kansas  City. 

Steel  Reinforcing— We  show  the  re- 
duced price  at  Pittsburgh,  but  have 
omitted  the  New  York  delivered  price 
because  keen  competition  has  prevented 
stable  quotations.  New  York  prices 
are  as  low  as  the  Pittsburgh-plus- 
freight   price.      Much    the    same    situa- 


tion obtains  in  the  case  of  expanded 
metal  lath  in  New  York,  but  we  are 
quoting  prices  about  $4  lower  than  last 
month.  Metal  lath  down  also  in  Chi- 
cago, St.  Louis  and  Dallas.  There  is 
a  general  reduction  in  concrete  rein- 
forcing bars. 

Common  Brick — Down  in  Chicago, 
New  York,  Dallas,  Los  Angeles,  Boston, 
Cincinnati,  and  New  Orleans. 

HoTlow  Tile — Down  in  Chicago,  Bos- 
ton, Cincinnati,  Denver,  New  Orleans, 
Detroit,  Atlanta  and  Montreal. 

Structural  Shapes  —  Down  in  San 
Francisco.  Quotations  given  for  the 
first  time  on  this  item  in  Birmingham 
and  Dallas.  Rivets  down  in  New  York, 
Chicago  and  Dallas  warehouses. 

Lumber — The  market  appears  gener- 
ally to  be  steadier  than  was  the  ease 
a  month  ago.  No  changes  in  Douglas 
fir  in  San  Francisco  or  in  pine  in  New 
York,  Chicago,  or  St.  Louis.  We  quote 
Birmingham  prices  for  the  first  time 
f.nd  have  resumed  quotations  at  Kansas 
City. 
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Ptioe  advances  since 

PIG  IRON— Quotations  compiled  by  The  Matthew  Addy  Co. 

Curreot 
CINCINNATI 

No.  2  Southern %S9 .  50 

Northern  Basic 27   52 

Southern  Ohio  No.  2 jli.SS 

NE'U'iYORK,  tidewater  delivery 

Southern  No  2  (silicon  2.25  to  2.75) X.iG 

BIRMINGHAM 

No  2Foundr>- ti.DO 

PHILADELPHIA 

Eastern  Pa..  No.  2X.  2.25@  2.75  sU Se.SHw  SS 

Virginia  No.  2 28  00» 

Basic 26  25t 

Grey  Forge 27 .  00* 

CHICAGO 

No.  2  Foundry  Local Si.  00 

No.  2  Foundry  Southern 32. 92 

PITTSBURGH,  including  freight  charge  from  the 
^'alley 

No.  2  Foundiy  Valley 26  96 

Basic 26S6 

Bessemer 27.  C  J 

♦F.o.b.  furnace,    t  DelVered. 


last  month  are  indicated  by  heavy  type;  declines  by  ttolu 


One  Year  Ago 

$45  60 
42.80 
46  80 


49.70 
42  00 


45  65» 

43  25* 

44  50t 
43  50* 


45  65 
44  40 
44  90 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotation?  are  pei  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  Sc.  per  100  lb.  is 
oharged  extra: 

. Pittsburgh 

One 


Standard  bessemer  rail 
Standard  openheartli  r 
I  ight  rails.  »  to  10  lb 
Light  rails,  12  to  II  lb. 


Current 
.S45  00 
.   47  00 

2  30* 
2  25* 


Year  .Ago 
(45  00 

47  00 


Birrninghan 


Light  rails,  25  to  45  lb 2. 20* 

•Per  100  lb. 


Chicago 

t45  00 

47  00 

2  45     3.00' 

2  4I'»2  95* 

2.32(112.85* 


RAILWAY  TIES — For  fair-siied  orden,  the  following  piices  per  tie  hold: 

6  In   I  8  In.  7  In.  x  9  In 

by  8;  Ft.  by  8  Ft.  G  In. 
Chicago,    White    Oak                                                        $1    60  $1   75 

Chicago,  Hardwood  and  Red  Oak 140  155 

Chicago.  .  .  .Empty  Cell  Creosoted  2  00  2  25 

San  Francisco Gieen  Douglas  Fir  .SO  1. 11 

San  Franci-co,  Empty  fell  C'reofoted.  DoucUs  Fir     1.76  I.  4* 

For  ties  on  standard  "railroad  administration"  specifications,  f.o.b.  cars,  St.  Louis: 

Pine  and 
White  Oak  lied  Oak        Sap  Cyp-ess 

Grade3 $1   35  $1   20  )l    10 

Grade2 I   25  1    10  I  00 

Grade  1 1.15  100  .90 


TRACK  SUPPLIES— The  following  prices  are  bafe  per  100  lb   fob      Pitts- 
biffgh  for  cftrload  lota,  together  with  the  warehouse  prices  at  the  places  named: 

l'itt.-.burgli       —  San 

t  »nr  Year  Fran- 
Current            Ago      Chicago  St.  Louis  ci^co 
Btaadard    spikes.     A-in-    and 

larger $3.30            »4  00  $3   40        $<7S      $«.«« 

Track  bolts l.iS           6  00  4  60        r,  r/>      c  ti 

.Standard  section  angle  bar> 2  50             3  50  2  75         .1  .W       4  50 


PIPE 


WROUGHT  PIPF.-'The  rollowinc  discounto  are  to  jobbers  for  carload  lots 
n  th*  Pittsbtirgh  basing  card  of  April  13,  1921 : 


BUTT  WF.LD 


Steel 

Inches  Black 

I  to  3  eti 

1 «4j 

21  to  6 enl 

7»ol2 Sl\ 

llaodU IS 

'5 m 


2}  to  4 
4{  to  6 
7  to  8 
9  to  12 


BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 

I  to  li 60i                  ^9  I  to  H    ..          35i 

2toJ 6/4  SO 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

I--- "5  il  2 sn 

2Mo4 561                 iS  2Sto4...         3ii 

4Mo6 ssi                 44  4Sto6...         3Si 

7to8 60i  37  7to8  ...          in 

9  to  12 iSi  Si  9tol2...         m 


Sli 

m 
n 


STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

Black  . 

New  York  Chicago  St.  Louis 

I  to  2 i  m.  butt  welded SS%  e2i%  501% 

3  to  6  in.  lap  welded i9%  5Si%  iOi% 

■ Galvanized . 

New  York  Chicago  St.  Louia 

I  to  2;  in   butt  welded 37%  50%  36',% 

3  to  6  in.  lap  welded 35%  i6%  3Sl% 

-Malleable  fittings.  Class  B  and    C,  from    New  Y'ork  stock    sell   at  ni-i    list 
prices     Cast  iron,  standard  sizes.  SO— 5%  off 


CAST-IRON  PIPE — The  follotving  are  prices  per  net  ton  for  carload  lots: 

, New  York 

One  San  Fran- 

lear  Ago  Birniii  gliam      Chicago  cisco 

$79  30  $60  00  $69   10  %90.90 

76  30  55  00  64   10  35.90 


Current 

4  in $73  30 

6  in.  and  over 63 .  30 


Gas  pipe  and  Class  "A,"  $4  per  to:  extra;    1 6-ft.  lengths,  $  I  per  ton 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft. : 

New  York  — 

One  San 

Sise,  In.              Current      Year  Ago  St.  Louis  Chicago  Francisco 

3     $50  00         $35  00  $60  00  $50  00 

4     60  00           5100  (i(7  00  70  00  $90  00 

5     90  00           65  00  90  00  90.00  115  00 

6      115  00           90  00  WO  OU  110.00  150  00 

B     185  00         130  00  ;.W.OO  160.00  250  00 


Dallas 
$55  00 

65  00 
64  00 

no  00 

181   00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  carload  lots: 


New  York  Pitts-    Birming-     St.  Chi- 

Deliveretl  burgh      ham       Louis   Chicago 


$0  15       $0  13 


S? 

.71 
1.00 
1.50 
3. IS 
S.66 
3.50 
3. to 


3 


4  75 
8 


Bo-ton $0  153       $0  23       $0  357 

Minneapolis .42 

Denver 15  30 

Seattle 40 

LosAngelcs II*  165*         27 

Orleans 37per..ent  off  Southern  list 


Cincinnati 

Atlanta II* 

Montreal,  rfe/i-frw/ 30* 

Detroit 138 

Baltimore 

Baltimore,  deli  reft .  i 

*4-in..  6-in..  9-in.,  30-in    respeotivel 


2205 
165* 


343 

27 


25 
225 
35 


4     I   25 

1  50 

2  00 
»     2  25 

4  50 

5  50 

6  75 

7  00 
12 

$0  688 
77 
.50 
.80 


6615 
4675 
I   35 


1625 

195 

2275 

325 

455 

585 


80 


975 

1  365 

2  34         2.40' 
}  25         

3  90         


24 


36 


$2  29  $5  95 

2  45  S  66 

1  95         

2  88         

1  65         

2  205  6  IS 

1  7875     

4  50  6  50 

2  07  4  715 

266 
2.84 


ROAD  AM)  I'AVIN(;  MA  IKKIALS 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  "art  (.000  gal.  miniiauiii 
f.o.b.  place  named : 


New  York,  45"^  B«ph»ll.    . .      (at  tennlnnl) 

New  York,  65'';  asphalt (a*  lermmall. 

New  York,  binder (at  terminal* . 

York,  flui (at  termmal) . 


< 'urrcnt 
in  07 


One  Year  Ago 
$0  13 
13 
131 


■  Yik 


I  anphalt.    .    (atli 
40  (.0';  a.nhalt  (/oh.)  Tiilm.  OUn. 


St    I 

rhifago.  40  ',fK,  Btp>isll 

fhirago,  (,n  70',  B-pli«lt 

Imllo.,  40  SO-,   n.pl.iilt 

n«ll«».  (.0  70- ,  aspl.sM 

Dalla«.  7i-90< ,  ««phall 

San  Franrivo,  bmder,  per  42-ca1.  bbl.    .  . 
•  Freight  $21  75  pel  t'-n  t"  Whiting,  Ind 
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ASPHALT — Prire  per  ton  in  packages  (350-lb.  bbl: .  or  42i-lb.  drums,  and  in 
bulk  in  carload  lots: 

Packase         Bulk 

New  York  (Bayonne.  N.  .1.) $28  00        il7.00 

Boston Nf>  quntations 

Chicago 28  50  21 .  00 

SanFrancisco 21    50  15  00 

Dallas  35  00  27  00 

Seattle 27  50 

Denver 50Ca  70 

Minneapolis 25 .  93 

St.  Louis sold  oul  f'lr  1921 

Baltimore 40  00  

Los  Angeles 23  75  15 .  OO 

Montreal !»  to  21.00 

Atlanta 28  40 

Detroit  (petroleum  asphalt) 42  00  21    15 

Cmcinnati JS  SO(ai}0  29  50(5  44 

Maurer,  N.  J.  (asphalt) 27(u  38  

Maurer,  N.  J,  (asphalt  oenient) 29(o  36       2S@3I 


PAVING  STONE 

New  York 

Chicago 

San  Francisco 

Boston. . ; 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans 

Cincinnati 

St.  Louis 

Kansas  City 

FLAGGING— 

New  York 

Chicago 


in.  granite No  quotations 

About  4x8x4  dresacd $3  40  sq.yd. 

About  4x8x4  common 3  05  sq.yd. 

Basalt  block  4x7x8 65  00  per   M 

5-:n.  granite 4 ,  20  sq  yd- 

Granite 2  00  sq.yd. 

Granite,  25;  blocks  per  sq.yd.  107  00  per  M 

Granite 2  25  sq.yd. 

Granite 6 .  50  sq.yd. 

Granite 3  25  sq.yd. 

Granite *  SO  sq.yd. 

Granite 3  40  sq.yd. 

No.  I  Cianite 4.00sq.yd. 

f  Bronx $0.25      sq.ft. 

J  Manhattan,  4  ft 26      sq.ft. 

1  Queens,  5  ft 26      sq.ft. 

L6x20-in.  cross-walk 100     lin.ft. 

18  in.  wide 70     Im.ft. 


CURBING— Bluestone  per  hn 
for  5x18  in.;  in  cargo  lot-. 


al  foot,  tn  New  York,  costs  70c.  for  5x16  i 


WOOD  BLOCK  PAVING 

Size  of  Block       Treatment 

Per  Sq.Yd. 

Mew  York 

3! 

16 
16 

.Sol 

New  York 

3.7S 

16 

3.45 

16 

3  75@4.00 

Chicago 

3i 

lb 

St.  Louis 

3i 

16 

}  05 

St  Louis 

16 
16 

Off 

3  50 

Seattle :... 

market 

Minneapolis 

16 

2  37 

Atlanta 

3i 

16 

New  Orleans 

16 

4' 

16 
16 
18 

3  42 

3  85 

Dallas 

3  90 

X' 

16 
16 

I30  0C 

3  75 

Montreal,  delivered 

ei  M. 

Detroit 

3'. 

lo 

3  40 

It 

3   30 

Kansas  City 

3  80 

CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL— Price  for  cargo  or  car 

load  lots 

is  as  foil 

iws,  pe 

cu.yd.: 

Gravel   

• —  ;■ 

Sand . 

One 

One 

One 

Year 

Yeii 

Year 

Current 

Ago 

Current 

Ago    Current 

.^go 

New  York 

.      $2.50 
2  00 
2  75 

$2.50 

1  80 

2  15 

$2.50 

1  80 

2  75 

$2  50 

1  80 

2  15 

$1   25 

1  60 

2  75 

$1    50 

Denver 

1   40 

Chicago 

2   15 

St.  Louis 

/  -  0-1 

1   78 

1  -  N(l 

1  82 

1  no 

1   68 

Seattle 

1.50 

1   25 

1   50 

1   25 

1    50 

i  25 

3  50 
2  00 

2  5U 
1   50 

4  00 

2  50 
1    35 

I  00 

1   00 

2  00 

Minneapolis 

75 

Cincinnati 

2  56; 

2  62' 

1  55 

1  95 

1   50 

2  50 
2  65 

1  SO 

2  85 

2  50 
2  65 

1  50 

2  85 

1  65 

2  00 

1   50 

Boston,  per  ton 

2  00 

New  Orleans 

2  85 

3  00 

1   65 

1  40 

Los  Angeles,  per  ton 

.        1.55 

1   25 

1  45 

L25 

1   00 

1   15 

.Atlanta,  per  ton 

i.e2i 

2,25 

2  25 

1  52; 

1    15 

Detroit 

2  50 

2  50 

2  50 

2  00 

2  50 

1  85 

Ualtimore,  per  ton 

1   40 

1   40 

1.60 

1  60 

70 

80 

Montreal,  per  ton.  ...... 

1   50 

1    15 

1  75 

1  50 

1    40 

Hirmiiigham 

3  25 

3  75- 

1  43 

1   25 

CRUSHED  STONE— Pr'ce  for  cargo  or  carload  iots 

—  U  In.  

Current  One'iear.\go 

New  York $1.90(5.2.00         $1  90 

Ch.ago 2  75  2   15 

St.  Louis  de.'iDM-fcf....       2  60  1.90 

Dallas  delivered 280  3.50 

San  Francisco 2 .  50  1 .  50 

Boston 3,00'(deli         3.00 

Minneapolis 2.00  1.50 

Kansas  City 2.52  2.35 

Denver '. 3.75 

Seattle  drlivered 3  50  3.50 

Atlanta 2  50*  3   10* 

Cincinnati  delivered ...        3 .  06  J  ,  .  .  . 

Los  Angeles 1.75»  1   60 

Detroit 2.00*  1   75 

Baltimore.  .  .  .  .- 1.75*  I    50 

Montreal 2  00»  2  00 

*  Per  ton. 


5  as  follow.^,  per  cu.yd  ; 


Current 

One  Year  Ago 

$2.15 

$2.15 

2.75 

2.15 

2.60 

1.65 

2.80 

3.50 

2.50 

1.50 

3.00»(del 

3.25 

2.25 

1.60 

2.50 

3  75 

3.50 

3.50 

3.06i 

1.80« 

1.50 

2.00* 

1.-J 

1,75* 

1   50 

2.10* 

2  00 

CRUSHED  SLAG— Pr  ce  of  crushed  slag  per  net  ton  in  carload  lots: 

li-In.               f-In.  Roofing 

Lebanon  or  Bethlehem,  Pa $1   00            $1  00  $2  50 

Easton,  Pa 120                1,20  3.00 

Buffalo,  N.  V 1    25                I   00  2.00 

Kast  Canaan,  Conn 125                1    35  4.00 

Birmingham,  Ala 1   25                1   25  2  05 

Toledo,  Ohio I   50               I   50  2  35 

Atlanta,  Ga 2.58  2.25 

Birmingham,  f.o.b.  pit  $1.15  (or  $2.75  per  cu.  yd.  on  site) 


1.00 
1.10 
1   00 


LIME — -Warehouse  prices: 

Hydrated,  per  Ton 

Finished  Common 

New  York $21   00  $20.00 

Chicago 20.00  

St.Louis 26.00  20.00 

Boston -7. 55  i.'^-  7.* 

Dallas 27.50  25.00 

Cincinnati 17  60  16  60 

SanFranci=co 25  40  22  00 

Minneapolis 29  00  22  00(white) 

Denver 3  20  (bbl.) 

Detroit 22.00  19  00 

Seattle 27.00 

LosAngeles 30  00  30  00 

Baltimore 22.25  17.50 

Montreal iO.OO  

Atlanta I''  on 

New  Orleans 22,50 

*  300-lb.  barrels,    t  Per  180-lb.  b.arrel.    J  Per  ton. 

NOTE— Refund  of  10c.  per  barrel. 


Lump,  per 

200-Lb.  Barrel 

Finished 

Common 

$3  50*  - 

at 

plant 

-$3.30* 
1.75 

a.  50* 

s.es 

J. cot 

13.101 
2  25 

2.00 

1  70 

1.00(bu.) 

2.00t 

1  80t 

3  25 

3.00* 

3.00* 

IS. 751 

15. 00% 

1.S5 
i.SS 

NATUR.\L  CEMFNT— Price  to  dealers  fo'    500  bbl.  or  over, 

of  bags:  Current 

Minneapolis  (Rosedalel $2,80 

Kansas  City  (Ft.  Scott) I   60 

New  Orleans 336 

Atlanta  (Magnolia) I\   00  toi 

Cine  nuati  (Louisville) 2  75 

Boston  (Rosedale) 3  00 


,o.b.,  exclusive 

One  Year  Ago 

$1.50 

I    60 

3  36 

1  90 

2  85 


PORTLAND  CEMENT — Current  prices  are  for  barrels  in  carload  lots,  without 

bags,  to  contractors: 

Current         One  Month  -\go  One  Year  .\gQ 

Without  Bags  Without  Bags 

New  York  (delivered! $2.90                    $3    10  $3  20 

New  York,  alongside  dock  to 

dealers 2.40  2.40  2  35 

Jersey  ' '  ty  (delivered) 2 .  89  2 .  64  2  67 

Boston e.Sti  2.87  2  62 

Chicago 2.17  2.17  2  PO 

Pittsburgh 2.17  2.17  2.05 

Cleveland.. 2.43  2,43  2  32 

Detroit i.i-l  2  51  2.35 

Imlanapolis 2.43  2  31  2.27 

Toledo J  iO  2.51  2.   2 

Milwaukee 2.39  2.39  2  11 

Duluth 2.10  2   10  2  10 

Peoria 2*5  2  43  2.12 

Cedar  Rapids 2.51  2  51  2.8 

Davenport 2  47  2.47  2.14 

St.Louis S.SO  ■  3.40  2.80 

SanFrancisco 3  09  3.09  2.63 

NewOrle.ins 3.36  3.36  2  96 

Minneapohs  ideliveied) i-i'iO  2.70  2  22 

Denver.    310  3.10  2  82 

Seattle 3.10                '      3  10  3  03 

Dallas H.eo  2  85  2.15 

Atlanta i'.M  3  00  2  70 

Cincinnati «  «i'  2.87  2  90 

LosAngeles 3.21                   .    J  21  3  85 

Baltimore  (del.)  diayloadbts.  3  58  2.58 

Detroit 2  43  2.43 

Pimiingham 3.05 

KansasCity 3.20  256 

Montreal 3.44  3  44  5  48 

NOTE— Bag  charge  is   10c  each 
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TRIANGLE  MESH— Pr 

PLAIX 


Style 
Number 
032 
049 
068 
093 
126 
153 


036P 
053P 
072P 
097P 
049R 
067R 
089R 


Weight  in 
Pounds 
0  022 
0  028 
0  035 
0  045 
0  057 
0  068 
0  078 
0.103 
0  119 
0.138 
0.160 

0  017 
0.024 
0  031 
0  040 
0  024 
0  031 
0.040 


per  100  sq.ft.  in  carload  lots: 
4-INCH  by  4-INCH  MESH 
Pitts- 
burgh. 
MiU 
%0.S7 
1.11 
1.35 
1.7.1 


Made  in  I6-.  20-.  24-,  28-. 
I50-,  200-  and  300-ft.  lengths. 


Chicago  Dallas 

Jl    II  $1    15 

I   43  1    46 

1  74  1    80 

2  24  2  30 

2  79  2.86 
3.32  3.40 

3  81  3.93 
5.03  5.15 
5.81  5  96 
6.73  7.32 
7.81  8.00 

$0.85  $0  88 

1.21  1.24 

1.53  I  57 

1.97  2  02 

I  21  I  24 

1.53  I  57 

1.97  2.02 

,  40-.  44-.  48-,  52-  and  56-in.  width  i 

dzed  is  about  1 0^^  higher. 


San 
Fran- 
ciaco 
Jl   54 

1  96 

2  41 

3  11 


S.93 
S.SS 

i.ie 

5. IS 
6.00 

PAVING 
JO.  66 
0.9i 
1.18 
1.52 
0.9i 


rload  lots  per   100  yd.  for  painted 


Gage 


New  York 
Delivered 
tiS.OO 

ee.oo 

S7.00 

ss.oo 

■31.00 


SS.OO 
31.1.5 
■tS.  10 


St. 
Louis 

iS9.S.-, 
?9.3.i 


San 
Francisco 
$34  20 


.13.00 


Dallas 
i.il.55 
3.1.. 30 
36.00 
37.  a 
i3.30 


BARS.  CONCRETE  REINFORCING— Current  quotations  per  1 00  lb: 
ROLLED  FROM  BILLETS 

Warehouse.  Uncut 


Pitts- 
burgh 
Inches      Mill 
i  and  larger    $2.10 
i and  larger      2.15 
i  and  larger      2  20 
2  and  larger      2.35 
i  and  larger      2 .  60 
♦Include,-  15c  charge  f. 


Vork 
$3.38 
3.43 
3  48 
3  53 


Bir- 

minghar 

Mill 

$2  35 

2.50 

2  50 

2  50 

2.50 

ting  to  le 


3.17 


Chicago   St.  Loui^     Dallas 
tS  13        $.t,S»S       $.5.7.? 
3.  271  3  SO 

■i.m 

■l.72i 
and  over. 


3  SS 

3.83 

iglhsof  2ft 


3.8a 
iOO 


Twisted  bars  cut  lo  length  take  extra  of  27!c.  per  100  lb. 
ROLLED  FROM   RAILS 


St. 
Chicago  Louts 
Jin.andlarger  $2  50     $,'  ?.7 

1 2  55       :'..iO 

i 2.65       -'.Jo 


St. 


Dallas  Chicago     Louis 

$4.25       i J2  90       $-'  .W 

4  30       S 2  90         .'  rj 


U.3r, 
S.iO 


Dallas 
$3.40 
3  45 


BRICK — Contractors  price  per  1 ,000  in  cargo  or  carload  lots  is  as  follows: 


One  One  Year 

Current  Month  Ago        .\go 

New  York  (del) tlSiO  $21   70  $29  00 

NewYrrk(ai  d.ekj  15  00             18  00  25  00 

NewOrleans 25   50              25  50  23  00 

Chicago IJ  00              15  00  14  00 

St  I.ouis.  salmon...  15  OOt           15  00  16  00 

Denver,  salmon 14  00              14  00  17  00 

Dalla- It;. 00              18  50  24  00 

ifan  Francisco 18  00              18  00  15  00 

I.W  Angeles /.J  Oti              15  50  13   50 

Boston  (del.) :1   7.':  25  00  30  00 

Minneapolis  (del.)..  .  16(0  20              18  00  20  00 

Kan-a-City 20  00  22  00 

iH-attle 19  00              19  00  15  00 

tinrinnati .-o  i«i  21  00  24  00 

Montreal  (del.) 18  00              18  00  17   50 

Detroit 18  00              18  00  23  00 

Haltm,ore(del.).   ..  20(u  25  22  50  20  00 

AtlanU 12   DO  12.00              

NewOileats ;;  .5((  21.50            

*  For  pAving  blocks  3iz8ix3  and  3tx8)x4  respectively, 
in  St  Loui"     '.  \  ilrificd,  f  .o.b.  plant,  Baltimore. 


^Paving  Block— 
3-uich*  4-inch* 
$47  25       $53  50 

li.bb'      '.'.'.'.'.'. 

44.00 

44  38 

;not  used) 
49  25    57  25 
37  00    43  00 


48  00 
43  00 
100  00 
46  00 
40  00} 


53  50 

120  00 
52  CO 
44.00} 


tHard  brick  $20  SO 


HOLLOW  TILE— Price  per  block  in  carload  loLs  lor  hollow  buiMiog  tile: 


One 


OD 


Year 
Ago 
$0  1895 
2526 


Trucks 

4jl2il2     

'.xl2il2 

r8xl2.l2    

10x12x12 

12x12x12 

Note — Definite  prices  t  ot  decided  i-pon  i 


Chi- 
cago 
%0  1091! 
.ini2 

1971 

t9se 


.H" 


Mini.e.poK. 

Mu.i  Miio'is  (delivned). 

Cincinnati 

KanavCi^ 

T>«iver 

Seattle 

!.«•  A  nnlaa 

New  f  trleau 

Dotrrnt 

M^mtreal 

Btltimorc 

AtlanU..  

D»ll«. 


4x12x12 

to.ii.m 


8x12x12 

$n  J»?7 


267 
.IK 
.175 


Arnboy, 

N.  J..  1 

Factory 


12x12x12 

to.  ?.9.»* 
.264 
.2«« 


STRUCTUR.M.  MATERIAL— Following  are  base  prices  f.o.b.  miU,  Kttsburgh 
and  Birmingham  together  with  quotations  per  1001b.  from  warehouses  at  places 
named: 

Pitta-  New 

burgh,  York 

MiU  (del.) 

Beams.  3  to  1 5  in $2  20  $3  33 

Channel.  3  to  1 5 in 2.20       3.33 

Angles,  3  to  6  in.,  {  in. 

thick 2.20  3  33 

Tees,  3  in.  and  larger 2  20  3  33 

Plates 2  40  3  33 


Bir- 

St. 

C\n- 

San 

^mmg- 

Dallas 

LouLs 

Fran 

ham 

1 

(del.) 

$2  20 

$4  50 

$3  32! 

$3  23 

$4.^5 

2  20 

4.50 

3.32! 

3.23 

4.J5 

2  20 

4.50 

3.32! 

3.23 

1.3S 

4  50 

3.32! 

3.23 

t.S5 

2  20 

4  50 

3  32! 

3.23 

RIVETS — The  following  quotations  are  per  1 00  lb. : 

STRUCTURAL 

Warehouse 

—  New  York  —  San 
Pittsburgh.  Current       One         Chi-  St.       Fran- 
Mill                           Yr.  .\go      cago  Louis    cL^co 
Jin.andlarger $3  70       ii.6S       $6.00       t-i.SS  $4  97!  $7.05 

CONE  HEAD  BOILER 

jin.andlarger 3.80         jr.";         6.10         j.S.v  5  07!     7   15 

iandH 3.95         i.90        6  25         .',.13  5.22)     7  40 

iand^, 4.20         5  1.;         6  60         .-..i.s  5.47!     7.65 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  1  in.  a 
take  an  extra  of  25c. 


Dallas 

is.  80 


5.90 
6.05 
6.30 


NAILS — The  following  quotations  are  per  keg  from  warehouse 

Pittsburgh,  San 

Mill.        Chicago  h>ancLsco  Dallas 

Wire $3.25     "     $4.15  $5. -'5  $5.00 

Cut 7.65  ....           7.75 


St. 
Louis 

Mon- 
treal 

$4.10 
4  75 

$4.95 
5.00 

PREPARED  ROOFINGS— Standard    grade 
nails  and  cement,  costs  per  .square  as  follows  s 


■  New  York 
2-Ply 


ubhered  surface,  complete  with 
manufacturing  points: 


Philadelphia . 

2-Ply  J-PIy 

l.c.l.  l.cL 


No.  I  grade..   $2.15  $2.55  $3.00  $2.05  $2.45  $2.90 

No.2gradc..      1.90  2.25  2.70  1.80  2  15  2.60 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.80  per  roll 
in  carload  lots  and  $3.05  for  smaller  quantities  f.o.b.  Philadelphia. 

.Shingles,  red  and  green  slate  fintsh,  cast  $7.95  per  square  in  carload.'t;  $8.20  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  per  ton  f.o.b.  New  York: 

Tar  felt  ( 1 4  lb  per  square  of  1 00  sq.ft.)  per  roll  of  432  sq.  ft . 

Tar  pitch  (in  4()0-lb  bbl  )  per  100  lb 

.\sphalt  pitch  (in  barrel-*!  per  ton. 


.\sphalt  felt  (light)  per  ton * '  *.        98  00 

Aspbaltfelt  (heavy)  per  ton ....  "'    ' 


102  00 


SHEETS — Qu-  tati  ins  are  in  cent*  |kt  pound  i 
also  the  base  quotations  from  mill- 


various  eitii^  from  ' 


Hlue  Annealed 

No.  10 

No.  12 

No.  14 

No.  16 

BUck 

*Sm.  18  and  20.. 
*No>.  22  and  24.. 

♦No.  26 

•No.  2« .. 


No.  10 

No.  12 

No.  14 

Sm.  17  to  21 
Kns.  22  and  24 
25  and  26 


Pittsburgh. 

Large 
Mill  Lot.s 
13.10 
3.15 
S.tO 
S..W 


s.gr. 

3.90 

3.95 

4.00 


•No.  28. 


4.00 
4.10 
4.?/; 
4.4» 

1.70 
S.OO 


'St. 
Louis 
$4  221 
4.274 
4  321 
4  42t 


J.  30 
5  35 
5  40 
i  SO 


5  50 
5.60 
5  60 
5  90 
6. OS 
6.20 
6.50 


San 
Fran- 
f^liieago  cisco 
$4  /.*  t«  on 
i.ls  6.05 
i  33  « . 10 
4 .  .M  S.iO 


5.15  6.85 

5   .10  6.90 

5. to  7.00 


6  t5 
6.30 
6    40 


New 
York 
$4  M 


4.95 
S.OO 
S  05 
5.M 


S.30 
S.40 
S.40 
S.70 

5. as  I 

6.00 
t.2S 


•  For  painted  cocnigatt^l  slieets  add  30c.  per  1000  lb  for  5  lo  21  gmgr;   lie.  tot 
19  to  24ga|tes:  for  galvaniied  eorrujiatod  nheeta  add  I5c,allgacv» 


LINSF.F.D  OIL— TTiP 


I!  aw  10  barrel  1  5  bbl  ) 


•  prief»«  nrp  per  galloii: 
New  Vork 


Current 
%0  67 


One 

Year  Ago 

$1   6) 
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W:IITE  AND  RED  LEAD — Base  price  per  pound: 


1 00-lb.  keg 

25  and  50-lb   kegs  . 

l2Hb.  keg 

5-lb   cans          .    . 

Current                      1  Year  /\go           Current 

Dry 

and 

Dry           In  Oil          Dry           In  Oil         In  Oil 

13  00          14  50          15  50          17  00          13  00 

13  25          14  75          15  75          17   25          13  25 

13  50          15  00          16  00          17   50          13  50 

16  00          17  50          18  50         20  00          16  00 

18  00         19.50         20  50         22  00          18.00 

%.  discount;    2000  lb.  lots  less  10-2i^i  discount. 

1  Yr.  Ago 
Dry 
and 
In  OU 

15  50 
15.75 

16  00 
18  50 

l-lb.  cans 

5001b.  lots  less  10 

20  50 

LUMBER 

San  Francisco — Prices  of  roi 
load  lots: 

Lumber 
6-8  and 
12  Ft. 

3x3  and  4 $24  50 

3x6  and  8                 .       25  50 
4x4-6  and  8                   .      26  00 

3xl0an(l  12       26  00 

3x14 26  50 

4xl0aiui  12                       26  00 

4x14                                   27  00 

24  F 

gh  Douglas  fir  No.   1  common,  in  more 

*rices  m  Yards  at  San  Francisco 
10-16-18  and            22  and 

20  Ft.                  24  Ft             25 
$25  00                  $26  00 

26  00                    27  00 

27  00                    28  00 
27  00                    28  00 
27  50                    28  50 

27  00                    28  00 

28  00                    29  00 

.  and  Under             25  to  32  Ft               3 
$25.50                      $27  50 

27.00                        29  00 

25  50                        27  50 

27.00                          29  00 

than  car- 

to  32  Ft. 

$28  00 
29  00 

29  50 

30  00 
30  50 
iO  00 
M   00 

to  40  Ft. 
$28  50 

6x14 

29  50 

8x10... 

28  50 

3x14 

29  50 

New  York.  Chica^ 

o  and  St 

Louis 

3x  4  to    8x8 

—  New  York* —         . Chi 

20  Ft           22-24           20  Ft 

ind  Under         Ft.         and  Unde 

$37.00         $38  00         $51.00 

42.00           43  00           53  00 

48.00           40  00           55  00 

53  00           54  00           60  00 

60.00           61.00          65  00 

72  00          73.00          69  00 

72.00 

rago 

22- 
24  Ft. 
$52  00 

54  00 

56  00 

3x14  to  14x14 

61   00 

66  00 

70  00 

4x20to20i20 

73  00 

*  For  long  leaf  pine.    Short  leaf  pine  up  to  14  i  14  costs  $15  per  M.  less. 

St.  Louis:  Yellowpine.  22(a  241t  long.  3x  12(u4x  12,  $42;  2x16.  $53;  3x16 
@4x  16,  $53;  6  X  10  (a  10  X  10,  $37;  6  x  I2(a  12  x  12,  $41 ;  6  x  14('i  14  x  14.  $45; 
6x  I6(ail6x  16,  $51. 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sues 
12x12  and  under,  for  sizes  over  12x12  add  $2.  for  merchantable  add  $2  to  siioa 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes 

Other  Cities 


Boston tio  00 

Seattle 

New  Orleans 35  00 

Baltmiore 60  00 

Cincinnati 45  00 

Montreal 78  00 

Los  Angeles 

Detroit 

Denver 

Minneapolis 47  00 

Atlanta 27.50 

Dallas 45.00 

Kansas  City 33.00 


-In  X  20-Ft.  and  Under 

Fir         Hemlock     Spruce 

12  X  12-In 

20  Ft  and  Under 

P.               Fir 

%53.00       tSo.UO       $50.00 
25  00         

$.1.5  Otf       $.i«.00 
27.00 

47.50 
85  00 

47.00 


38  00 
70  00 
62  50 

7S.UU 


Quotations  f  .o.b  i 
37  25        


ilia  only 


Fir 


56.00 
40.00 
5$  00 
38.00 


64.00 
100  00 
49.00 


Hemlock 
$50  00 


Fir 


00       %5S0» 


60  00 

io.ou 


Boston $45  00 

Seattle 

New  Orleans 55  00 

Baltimore 42  50fd  45 

Cincinnati 62.00 

Montreal 120.00 

Los  Angeles 

Denver 

Minneapolis 40.50 

Atlanta 15  00 

Dallas 

Kansas  City 44.00 

*  Montreal — Up  to  32  ft.;   over  which.  $3.00  per  M.  increase  up  to  30  ft. 

Birniinghani — Dimension  and  form  lumber  delivered  on  buUdini;  si  e.  $26@ 
$28  For  8x8x20  and  smaller.  85  per  cent  heart.  $33;  12x12x20  and  smaller,  85 
per  cent  heart,  $42;  1x10x16  and  .smaller,  rough.  $16;  2x10x16  t.  and  g  ,  $22; 
f  o.b.  mill. 


80.00 
60.00 
41  00 
31  25 
29  25 


32  00         32.00 


35.00 

40@45 

35  00 

80  00 


:!!,  00 
18.00 
35.00 


80.00 
82.00 
29.25 
31.75 


34.00 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc 
tural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36,000  lb.; 


Baltimore $0  33i 


76; 
.41; 
■  29; 


Detroit $0.33 

Kansas  City t\\ 

New  Orleans 515 


:gh, 
Boston. . . 

Buffalo 

Chicago 38  Pacific  Coast  (all  rail) 1.66Jt 

Cincinnati 33  Philadelphia 35 

Cleveland 24  St.  Louis 47J 

Denver 1.35*         St.  Paul 69J 

'Note — .\dd  3%  transportation  tax.     *  Minimum  carload,  40.000  lb. 

Minimum  carload,  50,000  lb  ,  structural  steel  only;  80,000  lb.  fo(  ctberifOD  or 

fieel  products. 


CONTRACTORS'  SUPPLIES 


STEEL   SHEET   PILING — The  following  price  is   base  per    100   lb.   f .  o.  b 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 


Current 
$2  55 


!  Month  Ago 
$2.55 


One  Year  Ago 
$2.55f&$3.65 


WIRE  ROPE — Discounts  from  li'*t  price  on  regular  grade?  of  bright  and  galvan- 
ized are  as  follows. 

New    York 

Hercules  red  strand,  all  constructions 20% 

Patent  flattened  strand,  special  and  cast  steel 28^ 

Patent  flattened  strand,  iron  rope 5% 

Plow  steel  round  strand  rope 35% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 22j% 

Iron  strand  and  iron  tiller S% 

Galvanized  iron  rigging  and  guy  rope +12}% 

San  Francisco:  Galvanized  ron  ngging  and  guy  ropes  +17}%; 
bright  plow,  30%  off. 

Chicago:   Plow  steel,  round  strand,  30' ^  off;  flattened  strand.  15*^;  ca'?t  steel, 
round  strand.  M'^^t- 

Western   and   California   territory,    30'"^  plow  steel;  4-17*%  galvanized  iron 
rigging  and  guy  rope. 

Montana.  Idaho  and  Arizona,  25%  plow  steel;  +22j%  galvanized  iron  rigging 
and  guy  tope. 


MANILA  ROPE— For  rope  smaller  than  ^in.  the  pric 
for  quantities  amounting  to  less  than  600  ft.  there  ' 
number  of  feet  per  pound  for  the  various  s' 
^in.,  4i;    l-in.,  31;   \\-\n..  2  ft.    10  in.;    Il-i 
pound  for  J-in.  and  larger,  in  l200-ft.  coils 

Boston $0,221 

New  York I8i 

Chicago 21! 

Minneapolis 23 

San  Francisco .19 

Atlanta i-i 

Denver .23 

Cincinnati 22 

Dallas $0.29 


s  i  to  2c.  extra;  while 

tra  charge  of  Ic.   The 

follows:    ;-in.,  8ft..  J-in.,  6; 

2  ft.  4  in.    Following  is  price  per 


New  Orleans 

Los  .Angeles 

aoj 

"5 

21 

SO 

21 

Baltimore     

25 

Kansas.City 

20i 

*780-f'. 


.ils. 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25  lb 
keg  of  black  powder. 


New  York 

Boston 

KrnsasCity 

Seattle 

Chicago. 

Minneapolis 

St.  Louts 

Denver 

Dallas 

Los  Angeles 

Atlanta 

Baltimore 

Cincinnati 

Montreal 

New  Orleans 

Biriiiinehani.  delivered 

*  30  Per  Cent.  t  I-ow  freezing. 


Freezing 

— Gelatin- 

20% 

40<-<, 

60% 

$0  22"              $( 

.36} 

225 

2475 

2825 

1675 

2025 

2375 

.1825 

2025 

2275 

.2225 

2425 

2675 

.2222 

.2426 

.2682 

.245 

.28 

315 

.2250 

2550 

.29 

.265* 

29 

J75 

.22 

27 

.a 

2525 

2875t 

.3225 

.2525 

.2875 

3175 

.2425 

.30 

32 

37 

.255 

.275t 

300t 

.1575 

.1925 

2275 

$2.20 
2.60 
2.50 
2.80 
2  50 
2  70 
2  90 
3.10 
2  60 
2  10 
2.65 
4.10 


pine  piles,  delivered  Xew  York,   the  price  is  a 

Spruce  10-in    butts,  5-in    tops,  length  20-30  ft $11.50 

Spruce  12-in  butts,  6-in   tops,  length  30-40  ft 10.50 

Pme  12-in.  butts,  6-in.  tops,  length  41-50  ft 13.75 

Pine  14-in.  butts,  6-in.  tops,  length  51-60  ft 22.50 

Pine  14-in.  butts,  6-in.  tops,  length  61-71  ft 25.25 

Dallas  St.  Louis 


6-ii 


:  20-ft $4  60   6-i 

7-i 


30-ft 8  45    7-in. 

35-ft. 10  38  &-in. 


.  30.tt »7.90 

;  30-ft 10.10 

;35-ft 15.55 

;35-ft 16.55 

:  40-ft 16.05 

;45-ft 27.05 

;  50-ft 28.05 


OLD  MATERIAL — The  prices  following  are  per  gross  ton  paid  to  dealers  and 
producers  in  New  York.  In  Chicago  and  .St.  Louis  the  quotations  are  per  net 
ton  and  cover  deliver}-  at  the  bu>  er's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louia 

No.  I  railroad  wrought tlo.-'ni  $;(i. ,'.;  $1 1   00 

Stove  plate lO.r.u  U.OV  II    50 

No.  I  machinery  cast 17.au  t-1.76  15  00 

Machine  shop  turnings J  .-'to  ;t  50  >  00 

Cast  borings 4.  -'•>  •      7  00  7  OU 

Railroad  malleable  cast S.M  12.00  12  50 

Re-rolUng  rails 10.00'  13.00 

Relaj-ing  rails 41.00  35.00  


SHIP  SPIKES— Current  prices  per  100  lb. 

— San  Francisco — 

In.  Galv.  Black 

}                                                    $9.20  $8  50 

I 8.75  6  75 

^."..'.'.'.'.'.'.'.'.'..V. 8.60  6  60 

Pittsburgh  base,  $5 .  50®  $3 .  60  per  1 00  lb. 


Seattle 

Black 

$8  55 

8  25 

8  30 
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Average  Engineering 

JOURNEYMAN  engineering  is  the  skeleton  of  the 
profession ;  without  it  the  body  would  be  flabby  and 
useless.  Day  by  day  every  engineering  oftice  is  con- 
fronted with  little  problems  insignificant  in  themselves, 
perhaps,  but  time  wasting  in  the  aggregate,  particularly 
if  the  methods  of  attack  are  wrong  or  clumsy.  To  the 
solution  of  those  problems  the  journeyman  engineer 
must  bring  the  essentials  of  his  knowledge  and  skill. 
The  art  and  science  of  engineering  progresses  more 
steadily  by  the  improvements  in  those  solutions  than 
in  the  successful  completion  of  monumental  projects. 
To  emphasize  somewhat  the  importance  of  such  routine 
work,  Engineerinn  News-Record  has  again  gathered 
together  in  this  issue  a  few  of  these  average  engineering 
problems.  In  themselves  these  articles  are  not  spectac- 
ular; in  the  aggregate  they  and  their  like  are  the  essence 
of  engineering  literature. 

Looking  Ahead  on  Transit  Problems 

ONE  of  the  commendable  features  of  the  reorganiza- 
tion of  the  Transit  Commission  in  New  York  City 
is  the  provision  for  advance  planning  of  facilities  to 
cope  with  the  demands  of  the  future.  This  phase  of  the 
work  has  never  been  given  the  importance  it  deserves 
and  the  work  of  the  former  commissions  has  been  so 
organized  as  to  tie  the  city's  engineers  largely  to  work 
actually  in  hand.  Neither  the  time  nor  the  personnel 
was  available  for  the  type  of  intensive  study  of  future 
needs  which  was  recognized  as  highly  desirable.  This 
condition  has  been  remedied  by  a  readjustment  of  the 
duties  of  the  commission's  top-ranking  engineers.  D.  L. 
Turner,  formerly  chief  engineer,  assumes  the  title  of 
consulting  engineer  and  will  devote  his  entire  time  to 
plans  for  the  future.  Robert  Ridgwa.v,  appointed  chief 
engineer,  will  concern  himself  solely  with  the  present 
program  of  design  and  construction.  Both  engineers 
bring  to  their  new  duties  a  long  and  intimate  experience 
with  New  York's  transit  problems.  The  new  division 
of  respon.sibilitics  promises  to  assure  to  the  city  an 
intelligent  handling  not  only  of  present  work  but  of 
broad  plans  for  the  future. 

Estimates  and  Bids 

NUMEROUS  cases  have  been  reported  recently  in 
which  highway  bids  are  far  below  engineers'  esti- 
mates. In  last  week's  Enymeerinfi  Nrwu-Rernrd,  for 
instance,  were  given  details  of  a  recent  letting  in  Ari- 
zona, in  which  it  was  .shown  that  the  successful  bidder, 
one  of  eleven  bidding,  was  about  35  per  cent  under  the 
engineer's  estimate.  Such  a  condition  demon.strates  that 
there  is  keen  competition  among  contractors  to  secure 
available  work.  Might  it  not  also  indicate  that  engi- 
neers, long  used  to  erratic  and  high  prices  of  materials 
and  labor,  are  failing  to  take  full  advjintage  of  recent 
reductions!  Again,  it  is  true  that  laV)or  has  increa»e<l 
its  efficiency  considerably  within  ti^"  >  ■■-*   ffw  months. 


due  to  the  weeding  out  of  the  less  competent  and  the 
competition  for  places,  a  condition  which  the  contractor 
who  knows  the  ability  of  his  men  is  able  to  take  full 
advantage  of,  and  one  which  the  engineer  only  with 
difticulty  can  estimate.  However,  since  high  estimates 
are  incentives  to  high  bids,  it  is  essential  that  engineers 
keep  a  close  watch  on  prices  and  make  a  thorough 
analysis  of  conditions  in  order  to  know  as  closely  as 
l)Ossible  what  work  ought  to  cost.  .lust  now,  competi- 
tion is  bringing  prices  down.  Possibl.v  that  element 
may  be  lacking  when  the  competent  contractors  have 
taken  on  their  season's  ciuota.  Then  the  engineer's 
knowledge  of  the  situation  may  be  a  more  important 
factor  in  letting  work  at  proper  prices. 

Summary  Dismissal  of  Engineers 

A  PECULIAR  situation  obtains  with  reference  to  the 
summary  dismissal  last  week  of  the  entire  board 
of  consulting  engineers  for  the  Hudson  River  vehicular 
tunnel  by  the  New  Jersey  section  of  the  joint  tunnel 
commission.  Under  the  laws  the  New  Jersey  and  the 
New  York  commission  each  has  a  separate  existence, 
but  they  function  jointly.  The  consulting  engineers 
were  engaged  by  the  joint  bod.v.  Now  one  of  the  con- 
stituent commissions,  because  the  joint  body  would  not 
agree  to  widening  of  some  of  the  streets  in  the  vicinity 
of  the  Jersey  City  entrance  of  the  tunnel,  has  summarily 
dismissed  the  consultants.  Without  hearing,  they  have 
charged  that  the  board  of  consulting  engineers  has  failed 
"to  give  full  and  proper  consideration  to  the  plan  as  a 
whole  and  to  the  traffic  conditions  in  the  vicinity  of  the 
Jersey  City  entrance  and  exit."  If  the  joint  commis- 
sion had  taken  similar  action  there  would  be  some  reason 
for  detailed  inquiry  as  to  the  work  of  the  consulting 
board.  The  action  being  taken  by  only  one  constituent 
of  the  joint  body,  however,  and  that  at  a  time  when 
Jerse.v  City  politics  may  demand  some  fireworks  pi-ece<i- 
ing  a  nearby  election,  puts  it  rather  in  the  category  of  a 
politician's  cheap  dealing  with  a  serious  matter.  To  show 
how  shallow  the  thinking  of  the  Jersey  commission  is 
it  need  only  be  set  down  that  the  commission  now  recom- 
mends the  appointment  of  two  independent  consulting 
hoards,  one  by  the  New  Jersey  and  one  by  the  New 
York  commission.  This  is  nothing  more  than  a  scheme 
for  intensifying  partisanship.  If  the  two  states  propose 
to  build  a  vehicular  route  under  the  river  it  will  only 
be  accomplished  safisfactoril.v — if  at  all— by  both  bodies 
acting  as  one  and  in  complete  harmony.  Some  power  is 
needed  which  will  take  the  parties  at  outs,  sit  them 
down  around  one  table,  and  keep  them  there  until  the.\ 
all  go  out  of  the  room  a  unit  with  reference  to  conduct- 
ing the  enterprise.  Political  and  petty  tampering  with 
an  engineering  enterprise  of  such  magnitude  may  not 
end  in  di.iaster.  but  it  will  Inevitably  load  to  n  waste  of 
the  people's  money.  Evidently  the  Jersey  commission 
does  not  want  disinterested  engineers  to  advise  it.  but 
rather  a  group  subservient  to  petty  local  interests. 
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New  York  Licensing  Controversy 

THE  Governor  of  New  York  has  signed  the  bill  which 
permits  corporations  and  unrestricted  partnerships 
to  practice  engineering,  with  the  proviso  that  those  in 
charge  of  the  engineering  work  must  be  licensed  engi- 
neers. The  new  law,  therefore,  is  substantially  the 
same  as  its  predecessor,  the  amendments  merely  clari- 
fying the  existing  statute.  Temporarily,  at  least,  the 
controversy  is  settled  in  New  York  State.  But  the 
matter  is  not  a  dead  issue.  American  Engineering 
Council  has  referred  it  to  the  original  licensing  com- 
mittee for  study  and  report.  Both  sides  will  doubtless 
be  examined  at  length — which  is  as  it  should  be.  The 
issue  is  a  fundamental  one.  Engineering  must  decide 
whether  it  is  a  business  or  a  profession. 

Twelve-Hour  Day  to  Go 

SIMITLTANEOUSLY  with  the  annoucement  of  a  wage 
reduction,  the  steel  corporation  reiterates  the  position 
which  it  made  plain  in  its  annual  report  some  weeks 
ago  regarding  the  12-hour  day.  In  brief,  the  12-hour 
day  and  the  seven-day  week  are  to  go.  It  is  time,  all 
will  agree,  that  they  should.  Tradition  has  probably 
been  largely  responsible  for  keeping  them  so  long, 
though  fundamental  difficulties  in  the  industry  had  an 
important  bearing  on  causing  their  retention  so  long. 
The  complete  elimination  of  the  12-hour  day  is  not 
possible  at  once,  but  the  corporation  pledges  itself  to  its 
elimination  as  rapidly  as  possible.  Just  to  whom  ci-edit 
for  this  decision  is  to  be  given,  we  are  not  in  a  position 
to  say.  The  labor  unions  have  long  agitated  against 
'he  12-hour  day,  but  we  want  to  call  attention  to  the 
very  intelligent  studies  of  the  subject  that  have  been 
/•ade  recently  by  engineering  specialists  in  industrial 
plant  operation.  Without  having  full  knowledge  of  the 
process  of  reasoning  which  prevailed  in  the  steel  cor- 
poration, we  are  nevertheless  quite  inclined  to  believe 
that  the  studies  made  by  these  industrial  specialists 
had  decidedly  more  weight  in  bringing  the  corporation 
to  its  conclusion  than  that  of  all  of  the  agitation  of 
labor  leaders  indulging  solely  in  generalities.  Without 
a  doubt  the  steel  corporation's  own  experienced  operators 
went  into  the  subject  and  checked  the  results  which 
industrial  engineers  claimed  for  shorter-shift  operation 
in  other  steel  mills. 

Reduction  in  Steel  Wages 

I  AST  week's  announcement  of  the  reduction  in  wages 
^of  the  day  workers  in  the  plants  of  the  United  States 
Steel  Corporation  is  the  second  of  two  recent  important 
developments  in  the  general  adjustment  of  the  wage 
situation.  The  first  was  the  determination  by  the  War 
Labor  Board  that  the  national  working  agreements 
should  terminate  next  July.  While  no  right-minded 
man  enjoys  seeing  the  income  of  his  fellow  men  reduced, 
we  are  simply  accom.plishing  now  from  day  to  day  the 
adjustments  that  inevitably  flow  from  the  inflated  period 
of  the  war.  Adjustments  upward  were  accomplished 
easily.  The  reverse  movement  is  beset  with  greater 
difficulties.  Surely,  however,  the  steel  corporation  has 
set  all  industries  a  good  example  in  deferring  the  wage 
reduction  as  long  as  possible  and  until  the  period  when 
the  reduction  in  the  cost  of  living  has,  by  a  safe  margin, 
preceded  the  wage  reduction  time.  In  doing  this  they 
set  just  the  same  good  example  that  they  did  when,  in 
the  period  from  1915  to  1920,  inclusive,  they  increased 
wages  at  nine  different  times  and  without  a  strike  (for 


the  strike  in  the  steel  industry  was  not  for  an  increase 
in  pay)  ;  raised  the  wages  from  $2  to  $.5.06  for  a  10-houi 
day.  Now  the  wage  will  go  back  Lo  $4.0.5  for  10  hours. 
It  must  be  remembered  that  the  plants  of  the  corporation 
are  operating  on  only  about  a  40  per  cent  basis,  and 
that  as  a  result  one  would  not  hear  much  adverse  reac- 
tion on  the  wage  reduction.  Nevertheless,  the  almost 
total  absence  of  any  adverse  inflammatory  comment  indi- 
cates that  the 'workers  see  the  fundamental  economic 
necessity  for  the  adjustment. 

Fenced  City  Streets? 

KILLINGS  in  city  streets  by  motor  traffic  have  in- 
creased in  horrifying  degree  in  the  last  few  years. 
The  truck  is  the  chief  instrument  of  evil  in  this  regard. 
It  kills  more  than  one  in  ten  thousand  people  each  year, 
and  little  children  are  the  victims  in  the  great  majority 
of  cases.  The  gruesome  record  demonstrates  conclu- 
sively that  the  use  of  streets  as  playgrounds  is  incom- 
patible with  their  use  as  roadbeds  for  high-speed  truck 
traffic,  and  vice  versa.  But  trucks  are  increasing  in 
number,  and  their  importance  in  city  life  is  increasing 
perhaps  even  more  rapidly.  Since  children  are  not  de- 
creasing in  number,  no  end  to  the  continuous  street 
fatalities  is  in  sight ;  on  the  contrary,  further  increase 
may  be  expected.  Attempts  at  police  control  of  either 
trucks  or  children  have  not  reached  the  basic  trouble — 
the  competitive  use  of  the  streets.  In  the  modern  busi- 
ness street  we  have,  in  fact,  a  roadbed  of  dense,  high- 
speed traffic,  closely  analogous  to  the  railroad  right-of- 
way,  and  it  is  quite  unlikely  that  police  control  will  be 
more  effective  in  the  one  case  than  in  the  other.  Long 
experience  has  shown  that  railway  roadbed  is  unsafe  for 
trespassers  except  when  trespassers  are  kept  off;  the 
fenced  right-of-way  has  been  found  to  be  a  necessity. 
In  a  few  special  localities  we  have  already  come  to  the 
point  of  classing  pedestrians  as  trespassers  on  streets. 
Are  we  to  go  further  and  ultimately  convert  the  street 
into  a  fenced  roadbed,  with  the  buildings  and  sidewalks 
cut  off  from  it  by  barriers?  It  seems  a  strange  pros- 
pect, and  a  city  of  such  streets  would  be  a  sti-ange  city. 
Were  it  possible  to  carry  out  zoning  so  thoroughly  as 
to  put  children  in  certain  of  the  streets  of  a  city  and 
trucks  in  another,  the  problem  would  be  solved  in  an 
easier  manner.  But  such  a  solution  implies  traflSc  zon- 
ing, something  rarely  attempted.  It  has  promising  pos- 
sibilities ;  but  it  would  give  the  entire  zoning  movement 
a  different  aspect.  Obviously,  the  point  has  no  force 
in  the  suburbs  where  there  is  ample  ground  around 
detached  homies  for  playground,  but  it  has  force  in 
congested  districts. 


Method  of  Valuation  Not  Yet  Fixed 

FINAL  METHODS  to  be  pursued  by  the  Interstate 
Commerce  Commission  in  fixing  the  value  of_  the 
railroads  of  the  United  States  have  yet  to  be  formulated 
and  announced  by  the  commission  as  a  whole,  regardless 
of  the  fact  that  a  division  of  the  commission  has  given 
single  sums  as  property  values  for  four  companies,  at 
the  same  time  reporting  additional  costs  of  acquiring 
carrier  lands,  as  it  was  required  to  do  by  the  decision 
of  the  Supreme  Court  in  the  Kansas  City  Southern  case. 
An  analysis  of  the  more  important  points  at  issue,  sug- 
gested by  the  recent  "supplemental"  reports,  appears  on 
p.  818,  in  an  article  by  Judge  Moore  of  the  Kansas 
City  Southern.    Some  have  termed  it  futile  to  attempt 
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valuation  on  such  a  large  scale  for  a  number  of  pur- 
poses, but  the  importance  of  the  subject  can  hardly 
be  overemphasized  since  the  laws  requiring  that  the 
work  be  done  are  on  the  statute  books.  Moreover,  the 
Va.uation  Act  itself  requires  that  values  finally  found 
shall  be  considered  prima  facie  evidence  in  future  pro- 
ceedings before  the  commission.  Now  that  field  work 
by  the  commission's  and  the  carriers'  engineers  is 
almost  completed,  the  work  of  the  engineers  will  be 
largely  in  working  out  accounting  methods.  Therefore, 
an  authoritative  statement  regarding  methods  and  pur- 
poses is  of  great  importance  to  valuation  engineers. 

Evidently,  only  two  or  three  members  of  the  entire 
commission  of  eleven  are  committed  to  tentative  valua- 
tion reports  so  far  issued  and  the  methods  employed. 
The  issuance  of  the  most  recent  report  on  April  5  was 
occasioned  by  the  decision  in  the  Kansas  City  Southern 
case  requiring  the  commission  to  find  and  report  sep- 
arately the  additional  cost  of  acquiring  carrier  lands 
due  to  severance  damages,  condemnation  proceedings, 
etc.  In  the  meantime,  although  the  Valuation  Act  and 
the  Interstate  Commerce  Act  do  not  make  the  point 
specifically  clear,  it  had  been  decided  by  the  commis- 
sion that  it  had  authority  to  fix  single  sums  as  value, 
instead  of  reporting  only  cost  of  reproduction,  depre- 
ciation, original  cost,  and  "other  elements  of  value." 
So  the  next  step  was  to  issue  "supplemental"  reports, 
including  single  sums  as  final  value  and  at  the  same 
time  comply  with  the  Supreme  Court  decision. 

Under  these  circumstances,  it  is  regrettable,  as  Judge 
Moore  says,  that  Division  1  of  the  Interstate  Com- 
merce Commission  has  not  seen  fit  at  this  time  to  an- 
nounce the  method  pursued  in  arriving  at  the  single 
sums  given.  However,  we  have  no  doubt  that  the 
engineers  of  the  commission  and  the  commission  as  a 
whole  will  have  such  faith  in  finally  adopted  methods 
that  there  will  be  no  reluctance  whatever  in  defining 
and  announcing  them. 

It  is  pointed  out  by  Judge  Moore  that  the  formula 
for  determining  final  value  recommended  by  the  director 
of  the  Bureau  of  Valuation  has  probably  been  used  in 
determining  the  single  sums  now  given.  If  it  is  a 
fact  that  such  a  method  has  been  used  to  the  exclusion 
of  the  additional  costs  of  acquiring  carrier  lands,  the 
action  taken  does  not  appear  to  comply  with  the  spirit 
of  the  decision  in  the  Kansas  City  Southern  case. 
Commenting  editorially,  following  the  decision  in  the 
Minnesota  rate  cases,  this  journal  recognized  that  the 
cost  of  acquiring  railroad  land  is  obviously  a  great  deal 
higher  than  is  the  normal  value  of  adjoining  land. 
While  the  Supreme  Court  decision  only  required  the 
Interstate  Commerce  Commission  to  find  and  report 
the  additional  coats  of  acquisition,  the  spirit  of  the 
decision  would  certainly  seem  to  be  that  consideration 
ahould  be  given  such  cost.s  in  any  attempt  to  fix  single 
sums  a:i  "value." 

Progres.s  has  been  made,  but  final  methods  have  not 
been  evolved.  The  commission  must  face  the  question 
whether  it  shall  find  different  "values"  for  different 
purposes,  Huch  as  would  be  used  for  condemnation  pro- 
ceedings in  the  cr)n.solidation  of  railroad  properties 
under  the  Transiwrtation  Act,  or  for  use  as  a  rate  base. 
Decision  may  be  made  to  fix  only  one  value  for  all 
purpf)ses.  As  pf»inted  out  by  Judge  Moore,  "the  real 
problem  before  the  commission  is  to  decide  what  kind  of 
value  it  is  to  find,  and  how  it  shall  be  determined,  and 
itr,  goluticn  of  this  problem  remains  incomplete." 


Getting  Together  on  Federal  Highway  Policy 

AVERY  material  step  forward  in  composing  the 
differences  which  exist  regarding  a  proper  federal 
highway  policy  has  been  made  through  the  new  bill 
which  Senator  Townsend  has  introduced.  It  accepts 
the  federal-aid  principle,  in  lieu  of  the  policy  the  Sen- 
ator has  previously  fathered  of  the  construction  of  a 
national  highway  system  at  the  exclusive  cost  of  the 
federal  government. 

This  is  a  fortunate  step,  for  it  places  the  former 
national  highway  system  advocates  in  harmony  with  the 
state  oflicials  whose  influence  in  the  past  has  bee"  strong 
enough  to  have  large  appropriations  voted  by  Congress 
on  the  fifty-fifty  basis.  Now  that  the  critical  issue  of 
the  basis  on  which  the  federal  funds  should  be  spent 
has  been  settled,  there  should  be  a  possibility  of  getting 
together  on  the  great  remaining  matter  of  difference — 
the  method  of  administering  the  government's  highway 
activities. 

Senator  Townsend's  new  bill,  like  those  that  he  has 
introduced  in  the  past,  calls  for  a  Federal  Highway 
Commission.  The  bill  fathered  by  the  state  highway 
officials  would  leave  the  administration  in  the  hands  of 
the  Bureau  of  Public  Roads.  Those  acquainted  with  the 
government's  participation  in  highway  activities  know 
very  well  that  the  original  purpose  in  advocating  a 
Federal  Hi^-hway  Commission  was  none  other  than  to 
inject  vigorous  action  into  the  government's  highway 
work.  Three  years  ago  there  was  widespread  dissatis- 
faction with  this  feature  of  federal  administration,  and 
the  commission  was  proposed  and  ardently  advocatei' 
chiefly  by  those  who  believed  it  a  means  of  replacing 
the  inaction  with  a  vigorous  policy.  In  the  last  two 
j'ears,  however,  there  has  been  a  material  change  for 
the  better,  and  highway  officials  throughout  the  country 
are  thoroughly  satisfied  with  the  way  the  government 
highway  activities  have  been  administered. 

The  main  reason,  therefore,  for  which  the  commission 
was  at  first  advocated  is  now  removed.  Moreover,  there 
is  growing  up  today  in  governmental  circles  a  strong 
opposition  to  all  of  the  "independent  e.stablishments," 
except  those  having  judicial  functions.  In  many  quar- 
ters in  Washington  there  is  strong  conviction  that  all  of 
these  independent  establishments  should  be  thrown  into 
appropriate  departments  wherever  administrative  func- 
tions are  involved. 

Advocacy  of  the  formation  of  a  Federal  Highway 
Commission  at  the  present  time,  therefore,  not  only 
lacks  the  backing  which  circumstances  gave  to  the  pro- 
posal originally,  but  must  meet  with  the  strongly  devel- 
oped opposition  to  commissions  and  other  estal)lishment» 
outside  of  the  departments  and  rejwrting  directly  to  the 
President.  Regarding  the  undesirable  features  of  these 
independent  establishments  we  are  sure  to  hear  more 
when  hearings  get  under  way  before  Senator  Smoot's 
committee,  which  is  to  study  the  reorganization  of  the 
government.  It  will  then  liccome  plain,  we  believe,  that 
it  is  hopeless  now  to  expect  Congress  to  authorize  any 
new  independent  establishments,  such  as  the  Federal 
Highway  Commission  would  be. 

With  the  situation  as  it  is,  we  have  high  hopes  that 
Senator  Townsend  will  abandon  this  feature  of  his  pro- 
posed law.  Should  he  do  that  there  will  then  be  entir^ 
agreement  between  the  former  opposing  federal-aid  an  1 
national-highway  camps,  antl  that  in  turn  would  assure 
an  uninterrupted  continuance  of  liberal  federal  support 
for  highway  development. 
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Simple  Method  of  Resurvey  for 
Line  Adjustment 

By  Peter  Vassallo 

Engineer,  Way  and  Works,  Egyptian   State   Rys.,   Cairo,  Egypt 

NECESSITY  FOR  line  adjustment  on  the  Egyptian 
State  Rys.  in  1920  led  to  preliminary  resurveys 
being  run  by  methods  somewhat  different  than  the 
curve  intersection  method  described  by  J.  G.  Wetherell, 
assistant  engineer,  Chicago,  Milwaukee  &  St.  Paul  Ry., 
in  Enginfering  Neivs-Record,  March  18,  1920,  p.  575. 
It  was  necessary  to  adopt  a  method  that  would  accom- 
plish the  purpose  with  only  laborers  in  the  party  in 
addition  to  one  engineer.  Instead  of  intersecting  and 
traversing  curves,  I  found  it  most  expedient  to  locate 
them  by  running  a  series  of  tangents. 


1'I29'S3'30'     7=467.46     R  =  ldOO     L'874.i 


The  resurvey  of  the  line  was  executed  by  one  party 
consisting  only  of  one  surveyor  with  some  laborers, 
commonly  called  chainmen  here  in  Egypt.  The  work 
was  conducted  in  the  hottest  part  of  the  year  and  ft 
started  exactly  with  the  Mohammedan  fasting  month — 
Ramadan — and  few  foreigners  know  what  this  means. 
Finally  the  engineer  produced  the  drawings  necessary 
for  office  use. 


flcQsuremenfs  in  wetros 


CURVE  RESURVEYED  BY  TANGENT  METHOD 

The  method  employed  is  illustrated  above,  tangent 
lines  intersecting  at  A,  B,  C,  D,  etc.,  starting  at  the 
point  G  of  the  tangent  and  laying  off  an  arbitrary 
distance  to  the  point  A,  where  the  transit  is  set  up 
on  the  embankment  outside  of  the  curve.  The  point  b' 
is  located  by  sighting  on  the  line  of  curvature  as  the 
point  of  tangency,  which  is  marked.  While  the  laborers 
are  chaining  the  distance  Ab',  the  engineer  is  measur- 
ing the  angle  GAB.  The  line  Ab'  is  again  extended 
to  a  point  B  and  the  point  c'  is  located  by  the  same 
method  as  b',  and  with  the  distance  b'B  and  Be'  equal 
as  tangent  distances.  Thus  the  entire  curve  is  located 
with  points  b',  c',  d',  etc.,  as  common  tangent  points — 
or  as  points  of  compound  curvature.  In  the  case  of 
compound  curves  it  may  be  recognized  that  the  method 
is  approximate,  but  it  was  found  to  serve  the  purpose. 

With  tangent  lengths  and  corresponding  angles 
recorded,  the  radius  of  each  portion  of  the  curve  is 
readily  calculated.  If  it  is  found  that  the  radii  closely 
correspond  they  are  averaged  to  obtain  the  radius  of 
simple  curve  desired  to  re-run  for  readjustment  of  the 
line.  Points  of  compound  curvature  and  the  radii  of 
compound  curves  may  also  be  so  determined. 

From  this  determination  the  curves  can  be  re-run 
and  pegged  out  if  rail  and  ties  are  to  remain,  but  if 
general  hauling  is  requii-ed  or  heavier  track  is  neces- 
sary in  adopting  heavier  rolling  stock,  pieces  of  rail 
are  driven  h  m.  deep  with  points  accurately  marked 
on  the  top  exactly  2  m.  from  each  peg  point.' 


Resurfacing  of  Brick  and  Cobble 
City  Pavements 

By  W.  H.  Eagle 

Assistant  Engineer,  Columbus.  Ohio 

THIRTY-TWO  years  ago  three  old  cobble  stone 
streets  in  Columbus,  Ohio,  were  resurfaced  with 
asphalt.  After  twenty-three  years  of  traffic  had  demon- 
strated the  success  of  the  resurfacing  operation,  Colum- 
bus adopted  it  as  standard  practice  in  restoring  worn 
out  brick  and  stone  block  pavements.  To  date  more 
than  145,000  square  yards  of  old  highways  have  been 
given  new  asphaltic  wearing  surfaces. 

One  of  the  streets  repaved  in  1888  was  Bryden  Road 
from  Parson  Ave.  to  22nd  St.  This  street  still  is  in 
excellent  condition  and  the  indications  are  it  will  last 
several  years  longer  with  reasonable  cost  for  mainte- 
nance. The  maintenance  cost  during  the  life  of  this 
pavement,  laid  with  Trinidad  asphalt,  has  been  $0,021 
per  sq.yd.  per  year.  The  other  two  streets  resurfaced 
in  1888  still  are  in  use  although  the  maintenance  cost 


SECTIONS   SHOW   RESURFACING    METHODS    TO   AVOID 
SHALLOW   GUTTERS 

as  reached  a  point  where  they  should  be  repaved. 
Washington  Ave.,  from  Broad  St.  to  Town  Sc,  was 
resurfaced  with  native  lake  asphalt  over  cobble  stones 
in  1901.  This  street  is  in  excellent  condition  today. 
It  has  had  no  repairs,  nor  has  it  disintegrated,  shoved 
or  cracked.  While  these  streets  are  in  residential  sec- 
tions they  are  subjected  to  fairly  hea\T  traffic. 

The  City  of  Columbus  has  a  large  mileage  of  brick 
and  stone  block  streets  that  are  from  twentj'  to  thirty- 
three  years  old.  These  pavements  were  laid  on  a  gravel, 
a  broken  stone  or  creosoted  plank  and  sand  foundation. 
The  bricks  were  small  sized  with  the  joints  filled  with 
either  sand  or  tar.  The  gravel  or  broken  stone  founda- 
tion is  about  eight  inches  deep,  with  from  one  to  two 
inches  of  sand  cushion.     In   1912  the   City   began  to 
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resurface   these   brick   and   stone  streets.    Briefly,   the 
methods  used  are  as  follows: 

All  depressions  over  three  inches  deep  are  filled  with 
cement  concrete,  slight  depressions  being  taken  care  of 
with  binder.  The  street  is  then  thoroughly  cleaned 
either  by  flushing  with  a  fire  hose  or  by  raking  out  the 
joints  with  sharp  picks  or  hooks  and  hand  sweeping. 
It  is  essential  that  the  street  be  thoroughly  cleaned, 
and  all  joints  cleaned  to  a  depth  of  at  least  "■  in.  All 
manhole  covers  and  street  boxes  must  be  raised  to  con- ' 
form  to  the  grade  of  the  new  pavement  and  the  pave- 
ment adjusted  at  all  paved  intersections. 

A  closed  binder  1\  in.  thick,  containing  20  to  30  per 
cent  of  mesh  material,  then  is  laid  directly  on  the  old 
pavement.  When  there  is  considerable  variation  in 
depth  due  to  the  irregular  contour  of  the  old  pavement 
the  binder  is  laid  in  two  layers.  It  is  figured  that  1 
cu.yd.  of  binder  bo.x  measurement  will  lay  20  sq.yd.  1^ 
in.  deep.  All  binder  used  in  excess  to  this  is  paid  for 
at  price  bid.  This  excess  binder  has  amounted  to  about 
2  cu.yd.  per  100  sq.yd.  of  surface  laid. 


STREET  RESURFACED  AND   GUTTER   RENEWED 

Upon  the  finished  binder  is  laid  a  standard  sheet 
asphalt  surface  l-l  in.  in  depth.  Generally  the  depart- 
ment prefers  to  resurface  an  old  brick  street  from  curb 
to  curb.  As  the  depth  of  gutters  in  Columbus  is 
six  inches,  this  results  in  a  very  shallow  gutter  when 
the  street  is  resurfaced,  which  is  unsightly  and,  where 
grade  is  flat,  may  result  in  flooding  the  sidewalk  during 
heavy  storms. 

To  avoid  this  shallow  gutter,  one  of  two  things  may 
be  done.  First:  a  strip  of  the  old  brick,  3  or  4  feet 
wide,  as  in  Fig.  1,  may  be  taken  up  along  the  curbs 
and  a  new  brick  gutter  constructed  upon  a  concrete 
foundation,  to  such  a  grade  that  there  will  be  a  shoul- 
der at  the  outer  edge,  .sufficient  to  take  care  of  the 
a.sphalt  pavement  and  be  5  or  6  in.  below  the  top  of 
the  curb  at  the  inner  edge  to  form  the  gutter. 

Second :  a  strip  of  brick  may  be  taken  up  along  the 
curbs,  as  in  Fig.  2,  and  replaced  with  concrete  to  such 
a  grade  that  asphalt  may  be  laid  from  curb  to  curb  and 
still  maintain  a  proper  depth  of  gutter.  This  method 
i.s  particularly  advantageous  where  the  old  pavement  has 
not  sufficient  crown. 

By  resurfacing  the  city  .saves  about  2.5  per  cent  over 
the  cost  of  a  new  pavement  with  a  concrete  foundation. 
In  my  opinion  these  streets  have  given  equally  as  good 
service  as  streets  with  similar  trafl^c  conditions,  where 
new  concrete  foundations  were  used. 


All  streets  resurfaced  since  1912  are  in  good  condi 
tion  and  have  had  no  repairs  except  slight  repairs  made 
by  the  contractor  under  his  guarantee.  These  were 
practically  all  settlements  over  trenches  or  openings 
made  in  the  old  pavements  prior  to  their  resurface. 
The  resurfaced  streets  are  particularly  free  from  cracks 
and  shoves. 

Diagram  for  Effect  of  Flange  Holes 
in  Beams  and  Channels 

By  Henry  Kercher 

King  Bridge  Co..  Cleveland 

THE  excellent  articles  by  R.  Fleming,  under  the 
title  "Stray  Points  in  Structural  Steel  Design," 
which  appeared  in  Engineering  N ews-Record  of  May  27 
and  June  3,  1920,  pp.  1040  and  1104,  cover  some  of 
the  vital  points  often  overlooked  by  the  designer.  In 
the  first  of  the  two  ai-ticles  appears  a  paragraph  devoted 
to  the  weakening  effect  of  flange  holes  in  beams,  which 
is  accompanied  by  a  table  of  the  reduction  in  section 
moduli  of  the  different  mini- 
mum-weight standard  beams 
and  channels  for  the  various 
combinations  of  holes  out  of 
the  flanges.  The  author  also 
gives  two  diagrams  showing 
the  bending  moments  for 
beams  carrying  a  uniformly 
distributed  load  and  a  load 
concentrated  at  the  center  of 
the  span.  By  means  of  the 
table  of  reduction  in  section 
moduli  and  the  moment  dia- 
grams, the  designer  can  esti- 
mate approximately  at  what 
point  it  is  .safe  to  take  out  the 
number  of  holes  desired.  This 
paragraph  gave  the  writer  the 
idea  from  which  he  has  pre- 
pared the  accompanying  chart. 

Minimum-weight  standard  sections  were  used,  as  in 
Mr.  Fleming's  article,  as  were  the  maximum  rivet  diam- 
eters allowable,  these  being  identical  with  those  given 
in  the  Carnegie  "Pocket  Companion."  The  holes  were 
taken  as  i  in.  greater  in  diameter  than  the  nominal 
diameter  of  the  rivets,  as  is  customary.  The  thickness 
of  the  metal  on  the  gage  line  was  taken  equal  to  that 
for  a  beam  or  channel  next  greater  in  weight  than 
the  minimum  section;  this  produces  a  very  slight  error 
on  the  safe  side  for  the  minimum  section,  and  reduces 
the  error  where  the  chart  is  used  for  the  heavier  ones. 
Comparison  of  the  percentage  reductions  of  the  sec- 
tion moduli  given  in  Mr.  Fleming's  table  with  tho.se 
shown  on  the  chart  will  disclo.se  variations  as  great  as 
2  per  cent  in  some  cases.  The  writer  made  two  inde- 
pendent calculations  for  each  case  as  a  check  on  his 
results.  The  thickness  of  the  metal  on  gage  line  was 
calculated  decimally  from  the  profile  of  each  section. 
The  above-mentioned  variation  may  he  due  to  Mr.  Flem- 
ing's using  the  grips  of  the  rivets  in  common  fractions, 
as  they  are  given    in    the   various   handbooks. 

It  may  also  be  mentioned  that  a  hole  in  the  compres- 
sion flange  filled  with  a  bolt  should  be  treated  the  .same 
as  a  hole  out  of  the  tension  flange.  This  is  a  point 
often  overlooked  by  designers. 

While  the  chart  will  be  found  to  be  simple  and  self- 
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explanatory,  an  example  will  be  given  to  illustrate  the 
use  of  it. 

Suppose  we  have  a  15-in.  I-beam  of  42.9  lb.  per  ft., 
spanning  25  ft.,  with  sufficient  lateral  support,  carrying 
a  uniformly  distributed  load  of  25,000  lb.  This  load  will 
produce  an  extreme  fiber  stress  of  16,000  lb.  per  square 
inch  at  the  center  of  the  span,  if  no  holes  have  been 
taken  out  of  the  flanges.  Suppose  it  is  desired  to 
take  one  hole  out  of  the  tension  flange  at  a  distance  of 
5  ft.  from  the  center  of  the  span.  The  problem  is  to 
determine  whether  the  net  section  modulus  at  this  point 
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is  sufficient  so  that  the  extreme  fiber  stress  will  not 
exceed  16,000.  Follow  the  curve  on  the  chart  under  the 
sketch  indicating  one  hole  out  of  one  flange  of  an  I-beam 
until  it  intersects  the  horizontal  line  indicating  a  beam 
15  in.  in  depth.  Then  follow  vertically  downward  to 
the  curve  marked  "Load  Uniformly  Distributed."  Then 
trace  horizontally  to  the  left,  noting  the  distance  from 
the  center  of  the  span  to  the  point  where  the  hole  can 
be  removed.  This  is  0.16  of  the  span  length,  and  aa 
0.16  X  25.0  =  4  ft.  the  proposed  hole  at  5  ft.  is 
allowable.  Similarly,  two  holes  may  be  taken  out  of  one 
flange  at  a  distance  of  0.23  X  25.0  —  5.75  ft.  from  the 
center  of  the  span.  The  other  cases  for  the  uniformly 
'istributed  load,  as  well  as  those  for  the  concentrated 
load,  are  worked  out  in  the  same  way. 

To  calculate  the  net  section  modulus  of  a  beam 
heavier  than  the  net  section,  subtract  the  product  of 
gross  section  modulus  of  minimum  section  by  percentage 
reduction  from  the  gross  section  modulus  ot  the  beam 
in  question.  For  example,  the  net  section  modulus  of 
a  15-in.  50-lb.  I-beam  with,  one  hole  out  of  one  flange 
is  64.5  less  58.9  X  0.097  =  64.5  —  5.7  =  58.8.  The 
percentage  reduction  of  the  gross  section  modulus  = 
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5.7/64.5  =  0.088.  Beginning  at  the  top  of  the  chart 
with  this  value  and  proceeding  as  before,  it  is  found 
that  one  hole  may  be  taken  out  of  one  flange  at  a  dis- 
tance of  (0.15  X  span  length)  from  the  center  of  the 
span  for  a  uniformly  distributed  load. 

This  diagram  should  prove  of  as  much  use  to  the 
detailer  as  the  designer,  as  often  it  is  the  detailer 
rather  than  the  designer  who  must  solve  this  problem. 


Bunk-Houses  Built  in  Sections 
for  Convenience  in  Moving 

By  R.  M.  Adams 

civil  Engineer,  Montrose,  Colo. 

A  SUITABLE  substitute  for  the  canvas  tent  as  sleep- 
ing and  eating  quarters  for  the  workmen  on  the 
Twin  Falls  Irrigation  Project  recently  became  a  neces- 
sity, and  I  drew  the  design  shown  in  the  accompanying 
drawing  on  that  account.  Before  this  was  adopted  dis- 
cussion of  the  requirements  resulted  in  the  following 
specifications  which  the  bunk-house  would  be  required 
to  fill:  (1)  The  weight  of  two  houses  must  not  exceed 
the  capacity  of  a  2-ton  truck;  (2)  some  of  the  sections 
of  the  buildings  must  be  made  of  such  dimensions  that 
they  would  g„  into  and  snugly  fill  the  body-box  of  such 
a  truck  so  as  to  make  a  complete  and  stable  load  when 
the  two  houses  were  placed  on  it;  (3)  the  floor  plan 
of  the  house  must  be  about  14  x  16  ft.;  (4)  the  rcof 
must  be  storm  proof  without  the  use  of  tarpaper  roof- 
ing; (5)  the  house  must  be  designed  so  that  two  or 
more  could  be  joined  end-on  to  form  a  longer  building; 
(6)  no  section  could  exceed  the  weight  or  bulk  that 
could  be  easily  handled  by  three  workmen;  (7)  the 
house  must  be  so  built  as  to  outlast  a  tent  in  the  ratio 
of  at  least  three  to  one. 

With  these  requirements  laid  down  there  was  but  little 
choice  left  as  to  design,  but  there  was  considerable 
latitude  in  the  matter  of  devising  means  of  increasing 
the  speed  and  the  ease  with  which  the  building  could 
be  put  up  or  taken  down  and  loaded.  Experience  with 
about  a  dozen  of  these  houses  during  a  very  severe 
winter  has  shown  them  to  be  very  satisfactory  shelter, 
and  they  have  been  adopted  as  standard  on  this  work. 

The  largest  piece  to  be  handled  is  a  side.  The  roof 
is  handled  in  eight  sections,  four  pieces  to  each  side 
of  it.  Where  two  sections  of  the  roof  meet,  the  joint 
is  made  tight  by  fitting  a  U-shaped  piece  of  metal  over 
the  upturned  metal  strips  which  the  shingles  cover, 
partly,  at  each  edge  of  the  piece.  These  strips  are  made 
of  20-gage  material  because  any  sheet  iron  that  could 
be  used  would  get  bent  and  the  light  weight  can  be 
bsnt  back  to  place  with  the  fingers. 

A  feature  of  primary  importance  in  setting  up  the 
building  is  that  the  periphery  of  the  plan  be  in  a  plane 
that  is  level;  the  ground  must  be  leveled.  Unless  this 
is  done,  the  roof  sections  will  not  fit  together  snugly, 
and  it  will  be  difficult  to  make  the  building  storm  proof. 

Corners  that  go  together  in  the  assembled  structure 
are  lettered  with  the  house  number,  the  number  of  the 
corner,  and  the  piece  number,  so  that  in  loading,  un- 
loading and  assembling  there  need  be  no  mixup  to  delay 
the  process  of  moving  camp.  Black  paint  is  used  for 
this  numbering  and  also  for  painting  the  house  number 
on  the  two  ends  of  each  building. 
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An  experienced  gang  of  camp  movers — four  men — 
were  able  to  put  up  one  of  these  buildings  singly  in  an 
hour,  including  the  frame  for  the  bunks  and  the  placing 
of  a  small  stove.  When  two  houses  are  placed  together, 
by  sacrificing  two  boards  on  the  sides  at  each  end  of  the 
two  placed  together,  a  window  may  be  put  in  at  the 
joint  without  any  waste  of  material  should  it  later  be 
desired  to  use  the  two  buildings  as  single  units.  Win- 
dows are  provided  for  each  house,  but  the  window  hole 
is  not  cut  in  the  end  opposite  the  door  until  the  house 
is  set  up  the  first  time.  This  window  is  simply  marked 
out  and  left  to  be  cut  when  erected.  In  this  way,  if 
a  new  building  is  used  for  a  part  of  a  long  building, 
the  stiffest  portion  of  the  structure  does  not  warp  dur- 
ing the  time  it  lays  in  stock  pile  awaiting  the  time  it 
will  be  used  as  a  single  unit.  The  stiffness  of  the  end 
pieces  for  handling  is  much  increased  by  this  procedure. 
This  idea  of  retaining  parts  in  stock  is  based  on  the 
plan    of   having   all   parts    interchangeable.      However, 
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.SO  long  as  a  part  of  a  building  is  intact  and  fit  to 
repair,  it  is  assumed  that  it  will  remain  in  the  structure 
for  which  it  was  built. 


BILL,  OF  MATERIAL 
Lumber 

10  bunches  cedar  shingles 250  lb. 

9  pieces  2x4 — 18  ft.  for  rafters  and  .studs 108    ft.  b.m. 

7  pieces  2x4 — 16  ft.  for  plat<».  rails,  8ill.«i 743  ft.  b.m. 

8  pieces  2x4 — 14  ft.  for  plates,  rails  and  tius.    743  ft.  b.m. 

3  pieces  1x6 — 16  ft  for  ridge  flnlsh 21     ft.  b.m. 

20  pieces  1x8 — 16  ft.  tor  roof  sheeting 2131  ft  b.m. 

Total  495  ft  b.m.,  or  approx 1,530  lb. 

HARDWAnr; 

8  pieces  ,»,  In.  x  6  In.  machine  bolts 2.8  lb. 

24  pieces  ,",  in.  x  6  In.  machine  bolts S.7  lb. 

32  pieces   ,',  in.  flat  washers 0.7  lb. 

82  pieces    /,    In.   threaded  nuts 2.0  lb. 

1  pair  e  In.  T-hlnges l.i  lb. 

I  Rimlock  with  knobs 2  0  lb 

1«  d.  nails 90. fi  lt> 

20  d.    nails fi.O  Ih, 

4  d.  nails 5  0  ll>. 

Twenty-gage  galvanized   Iron  roof  tin 12.0  lb. 

White  lead  paint  for  one  heavy  coat 18.0  lb. 

Total  hardware,   nearest    pound 1 15.0  lb. 

Grand  total  for  the  building 1,695.0  lb 

The  aiding  is  made  to  extend  slightly  beyond  the 
plates,  so  that  the  end.s  of  the  rafters  drop  down  with 
scant  clearance  ju.st  inside  the  .siding,  when  they  fit  up 
snugly  at  the  peak.    No  bolts  are  used  to  hold  the  roof 


sections  down;  its  weight  is  suflicient  for  this  purpose. 
Neither  are  nails  driven  to  hold  any  of  the  sections  to- 
gether, although  four  nails  are  used  on  each  ridgepole 
board  after  the  roof  sections  are  in  place. 

When  this  kind  of  structure  is  made  in  lots  of  six  or 
more  buildings  at  a  time  the  cost  is  $125  each  exclusive 
of  bunks.     All  subject  to  1019  prices. 

The  life  of  such  a  building,  which  is  lengthened  by 
painting  the  entire  outside  except  the  roof  shingles, 
and  allowing  for  12  moves,  is  about  six  years. 


Combined  Methods  Useful  in  Topo- 
graphical Surveying 

By  p.  J.  Barry, 

Dominion  Water  Power  Branch.  Department  of  the  Interior, 
Canada,  Winnipeg,  Manitoba 

TOPOGRAPHICAL  surveying  is  frequently  enlivened 
by  discussion  of  the  comparative  merits  of  the  in- 
struments used — transit,  piane  table  or  chain.  Experi- 
enced topographers,  however,  see  little  reason  for  argu- 
ment because  a  country  which  may  be  suitable  for  one 
instrument  will  often  prove  entirely  unsuitable  for  an- 
other. The  surveyor  who  does  not  confine  himself  to 
one  particular  method  will  produce  the  best  work. 

The  transit  theodolite  may  be  considered  as  indis- 
pensable for  laying  out  the  triangulation,  or  the  con- 
trol lines,  of  a  topographical  survey  but  when  that  is 
done  it  may  profitably  be  laid  aside.  Experience  has 
shown  that  the  plane  table  and  chain  are  better  adapted 
for  the  detail  work.  The  transit  and  stadia  method 
applied  to  the  intricacies  of  town  or  city  topography  is 
very  tedious  and  the  accumulation  of  field  notes  is  a 
fruitful  source  of  error  in  plotting.  Except  in  isolated 
cases,  the  general  use  of  the  transit  for  detail  work  can- 
not be  recommended  as  economical. 

The  plane  table,  when  used  for  supplying  topographic 
detail,  has  many  advantages  over  the  transit.  In  con- 
junction with  stadia  it  gives  excellent  results  but  it  is 
by  no  means  limited  to  this  operation:  in  the  hands  of 
a  competent  topographer,  very  good  work  can  be  done 
on  the  traverse  "table"  without  the  aid  of  transit,  stadia 
or  tape.  More  freedom  of  movement  is  allowed  by  its 
u.«e  and  many  problems  requiring  quick  solution  are 
not  possible  by  other  methods.  The  plane-tabler  has  the 
additional  advantage  of  being  his  own  draughtsman  and 
can  give  a  natural  finish  to  the  map  which  is  not  possible 
in  the  office. 

The  "triangle  and  chain"  method  of  surveying  has 
not  been  used  to  any  extent  in  the  United  States  or 
Canada,  probably  due  to  the  system  of  laying  out  land 
divisions  in  these  countries.  In  parts  of  England,  how- 
ever, it  is  the  only  solution  for  the  irregular  and  con- 
gested details  which  exist  there.  The  British  Ordnance 
Survey  maps  are  very  accurate  although  the  field  work 
was  done  rapidly.  The  triangle  and  chain  principle 
upon  which  these  maps  are  based  is  perhaps  the  simplest 
yet  most  efficient  method  of  detail  surveying  known. 
A  glance  at  Fig.  lA  will  show  the  firmness  with  which 
a  block  fshaded)  can  be  held  in  position  by  tied  lines 
inside  a  triangle. 

The  following  three  examples  are  typical  of  what 
a  topographer  is  likely  to  encounter  in  the  field  from 
time  to  time.  They  show  the  necessity  for  being  ac- 
quainted with  two  or  more  methods  of  surveying,  if 
reasonable  progress  is  expected. 

PrnhUm  1  —  In  Fig.  1.  the  point  A  was  the  extremity 
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of  a  chained  traverse;  it  was  required  to  locate  three 
points  across  the  bay  at  B,  C,  D,  without  cutting  bush. 
No  set-up  was  possible  off  the  line  ABCD  and  no  part 
of  this  line  could  be  chained.  Points  could  be  given  to 
the  rodman  (by  signal)  in  the  low  bush  shown  inside 
the  dotted  line.  The  plane  table  was  laid  aside  and  the 
transit   set   up  at  A  and  sighted  to  D.     An   angle  of 


FIG.   1.     TRANSIT  METHOD  LOCATES  ISOLATED  POINTS 

14"  —  2'  was  turned  to  the  right  and  sufficient  points 
given  to  the  rodman  to  establish  a  line  in  direction  of 
E.  Crossing  over,  the  instrument  was  set  up  at  B,  C, 
and  D  in  turn  and  a  right  angle  turned  off  from  the  line 
AD  at  each  set  up.  The  right  angle  lines  were  inter- 
sected on  the  line  AE  by  means  of  the  points  given  to 
the  rodman  and  their  lengths  chained.  This  operation 
formed  three  right-angle  triangles.  An  angle  of 
14°  —  2'  at  the  e.xtremities  of  the  base  and  hypotenuse 
of  a  right-angle  triangle  gives  a  ratio  of  base  to  per- 
pendicular of  4  to  1.  Therefore,  the  chained  right 
angle  lines  from  B,  C  and  D  (being  in  this  case  the 
perpendiculars),  were  multiplied  by  4  to  obtain  the 
lengths  of  the  bases,  or  AB,  AC,  AD,  which  were  the 
distances  required. 

Problem  2 — The  problem  represented  by  Fig.  2  is  the 
reverse  of  that  in  Fig.  1,  and  the  transit  had  to  be 
discarded  in  favor  of  the  plane  table  for  lack  of  time. 
It  was  required  to  find  the  exact  map  location  of  the 
gun  position  at  B.  The  only  ground  on  which  the  plane 
tabla  could  be  set  up  was  along  the  narrow  strip 
screened  by  the  small  wood,  and  extending  for  about  a 
hundred  yards  north  and  south  of  G'  and  G\  It  was 
not  possible  to  see  through  the  wood  and  the  instrument 
could  not  be  set  up  in  it,  but  a  man  could  crawl  through 
to  the  east  edge  unseen  by  the  enemy  observers.  Chain- 
ing the  distance  was  out  of  the  question. 

Before  setting  up  the  plane  table  the  topographer  pro- 
ceeded to  lay  out  two  lines  for  intersection.  Going 
around  by  way  of  a  communication  trench  he  placed  a 
slender  stick  about  8  ft.  high  at  the  gun  position  B. 
Returning  to  his  first  position  near  G'  he  crawled  care- 
fully through  the  wood  in  front  until  he  could  see  the 
top  of  the  stick  at  B.  This  was  his  first  point,  A.  From 
this  pomt  he  observed  an  object  in  line  with,  and  beyond 
B,  say  at  C.  Placing  a  small  piece  of  paper  on  a  stick 
at  A,  he  retired  until  his  object  at  B  was  about  to 
disappear.    Then  he  placed  a  second  stick  and  paper  at 
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D  in  line  wdth  A,  B,  C.  Backing  carefully  and  keeping 
two  objects  in  view  all  the  time  he  put  pickets  in  at  E, 
F  and  G'.  Estimating  by  eye  a  serviceable  base,  he 
entered  the  wood  again  near  G^  and  brought  a  second 
line  out  at  G".  Setting  up  the  plane  table  at  each  posi- 
tion in  turn  (G*,  G')  he  verified  his  correct  location  by 
resection  from  trig,  stations  to  the  west  and  when  the 
instrument  was  fixed  at  each  position  he  sighted  along 
the  lines  he  had  traced  through  the  wood.  The  inter- 
section of  those  lines  gave  the  position  of  the  gun  at  B. 

Problem  3 — The  triangle  and  chain  method  already 
mentioned  has  reference  to  triangles  fixed  by  trigo- 
nometry. However,  under  certain  conditions,  and  where 
.strict  accuracy  is  not  required,  detail  surveys  may  be 
run  by  chain  if  there  are  points  to  start  and  close  upon, 
without  the  use  of  either  transit  or  plane  table.  Fig.  3 
is  an  example  of  this. 

The  first  difficulty  was  found  in  not  being  able  to 
cross  the  river,  as  no  boat  was  available.  But  by  estab- 
lishing two  points  and  producing  a  line  through  them 
intersections  could  be  obtained  as  in  plane  tabling.    Two 
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FIG.    -1.     LINES   "BROUGHT  OUT"   TO   LOCATE  NEW 
GUN  POSITION 

pickets  on  an  old  east  and  west  township  line  supplied 
the  base,  A  and  B.  Another  picket  was  set  at  C  and 
a  line  chained  from  it  through  B  along  the  river  bank. 
A  small  triangle  was  laid  off  to  locate  the  house.  The 
returning  line  proved  to  run  in  the  direction  of  a  promi- 
nent object  on  the  opposite  bank  (6).  This  object  was 
noted,  and  located  by  an  intersecting  line  through  a 
stake  (2)  in  line  from  C  to  (6).  Another  stake  was 
put  on  the  line  .4Z?  at  D  and  the  chaining  of  the  triangle 
DBC  completed,  the  picket  at  (2)  being  read  while  doing 
so.  The  line  CD  was  so  arranged  that  the  production 
of  it  would  strike  the  end  of  the  fence  at  (1")  on  the 
opposite  bank.  The  intersecting  line  FE  was  also  laid 
out  to  produce  on  the  end  of  the  fence,  while  at  the 
same  time  watching  the  possibilities  of  following  the 
river  bank  by  a  line  from  F  through  A.  When  the 
two  sides  EF,  FA  were  chained  this  triangle  was  com- 
pleted by  chaining  the  remainder  of  the  base  line  from 
D  to  A,  the  points  (3)  and  (4)  being  read  while  doing 
so.     The  point  at   (5")  was  located  in  the  same  manner 
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as  (6>.  The  production  of  the  fence  noted  at  (3)  and 
of  the  other  one  at  (7)  located  the  corner,  as  the  east- 
ern end  of  the  top  fence  had  already  been  fixed.     The 


survey  was  carried  about  half  a  mile  in  this  manner 
without  any  serious  errors.  The  dotted  lines  shown  on 
sketch  are  lines  of  sight  only. 


Diagrams  for  Designing  Reinforced 
Concrete  Chimneys 

By  F.  E.  Hertel 

stone  &  Webster,  Inc.,  Boston.  Mass. 

THE  diagrams  presented  herewith  have  been  found 
to  be  particularly  useful  for  the  analysis  of  rein- 
forced-concrete  stacks,  although  they  can  be  used  for 
the  analysis  of  any  hollow  circular  reinforced-concrete 
beam  or  column  subject  to  combined  bending  and  direct 
stress.  They  can  also  be  used  for  design  by  employing 
the  trial  method. 

In  addition  to  the  usual  assumptions  adopted  for  the 
design  of  reinforced-concrete  members,  the  two  follow- 
ing assumptions  have  been  made.     (1)  The  reinforcing 
steel  is  replaced  by  an  equivalent  steel  shell.    (2)  The 
reinforcing  steel  is  located  on  the  mean  circumference 
of  the  concrete  shell.    The  first  assumption  involves  no 
appreciable  error  and  the  second  is  on  the  side  of  safety 
since  the  reinforcing  steel  is  usually  placed  nearer  the 
outside  surface  nf  the  .shell  w^here  it  is  more  effective  in 
resisting  bending  stress.    In  the  computation  the  nota- 
tion is  as  follows: 
r  =  mean  radius  of  concrete  shell 
f  =  thickness  of  concrete  shell 
N  =  normal  component  of  all  loads 
e  ^=  eccentricity  of  N  measured   from  the  center  of 

the  section 
p  —   ratio  of  reinforcing  steel   area   to  total  area  of 

section 
n  =  ratio  of  modulus  of  elasticity  of  steel  to  modulus 

of  elasticity  of  concrete  in  compression 
a  =  one-half  the  central  angle  subtended  by  the  neu- 
tral axis,  as  a  chord,  on  the  circle  of  radius  r 
0  =  variable  function  of  % 
f,  =  maximum  unit  tensile  stress  in  reinforcing  steel 
/r  =  maximum  unit  compressive  stress  in  concrete 
f/=  maximum  unit  compres.'<ivc  stress  in  concrete  at 

distance  r  from  the  center  of  the  section 
P  ^=  total  compressive  stress  in  concrete 


P' ==  moment  of  P  about  neutral  axis 

S  =  total  compressive  stress  in  reinforcing  steel 

S'  =  moment  of  S  about  neutral  axis 

T  = 'total  tensile  stress  in  reinforcing  steel 

r'=  moment  of  T  about  neutral  axis 

From  the  fundamental  formulas,  sum  of  vertical 
forces  =  0.  and  sum  of  moments  of  vertical  forces 
about  any  point  =  0,  it  follows  that 

N--=P-\-S—T  (1) 

and  by  taking  moments  about  the  neutral  axis 

A'  ( e  —  r  cos  a)  =  P'  -f  S'  -f  I'  ( 2) 

Substituting  values,  obtained  by  integrating  between 
the  proper  limits,  for  the  quantities  on  the  right-hand 
side  of  the  above  equations,  and  dividing   (1)   by   (2), 
the  factors  N,  fc  and  t  are  eliminated  and  we  have 
e  _  (1  —  -p)  (a  —  sin  a  cos  a"!  +  V  pw 


r       2  [d  —  p)  (sin  c  —  -t  cos  «;— npjT  cos  a] 


(i) 


Concrete  in  compression.^ 
Steel  in  compression.^ 


FIG.   1.      DI.\GR.\M   SHOWING    REINFORCEU-CONCRKTE 
CHIM.VEY 

From  equation    (1)   after  substituting  values  for  /', 
.*>  and  T  we  have 

N  (1  —  cos  a) 


j;  = 


2  rl[i\  —  p)  (sin  «  —  a  cos  a)  —  np  v  cos  a] 
Referring  to  Fig.  1,  by  proportion  we  find 

_   n[/(l     f   cos  or) 
^'  ~         1      ■  cos  a 

and 

-J ^ 

2ra 


r:^i  (ID 


/,  =  /.•( 


1  + 


(III) 


(IV) 


cos  a)  I 

In  order  to  simplify  equations  (II),   (III)   and   (IV) 


let 

A  ==  1  —  cos  r 

B  ■=  sin  a  —  a  cos  a 

C  =  s  cos  a 

n    __  1  +  COS  a 
1  —  cos  a 

Then  equations  (II),  (III)  and  (1\')  become 
N  A 


fr     = 


2rt[(l  -  p)B-  npC] 


(Illa) 
IVa 


Fig.  2  has  been  plotted  from  equation   (I)  and  shows 

the  values  of  i,  in  degrees,  for  various  values  of      and 

r 

p.  with  n  —  16.  From  Fig.  3  the  values  of  A.  B.  C,  and 
D.  to  be  substituted  in  cquationfi  (lla).  (Illa')  and 
nVa),  ran  \iO  obl.Tinod  for  tlip  v.tIup  rf  ■»  foimd  in 
Fig.  2. 
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As  an  example  of  the  use  of  the  diagrams,  assume  a 
reinforced-concrete  chimney  for  which  the  stresses  at 
the  base  are  to  be  determined.  At  the  base  the  internal 
diameter  is  20  ft.,  the  shell  thickness  10  in.  and  the  re- 
inforcing consists  of  sixty  !-in.  square  bars  equally 
spaced.  The  weight  of  the  stack  above  the  base  has  been 
found  to  be  1,100,000  lb.  and  the  moment  about  the  base, 
due  to  wind  load,  is  7,500,000  Ib.-ft.   Assume  n  =  15. 

N  -=   1,100,000  lb. 


r  =  125  in. 

_  7,500,000  X  12 
^  ~       1,100,000 
e        81.8 


=  81.8  in. 


125 


=  0.655 


60  X  0.5625 


^  =  0.0043 


■0     OjOO:  0002  0003  0.004  0.005  0.0060.007  0.008  0.009  0.010  0.011  0.012  0013  O0I4 
Values    of    p 

FIG.  2.     CURVES  FOR  DETERMINATION  OF  a 


From  Fig.  2,  .  is  found  to  be  approximately  124°  for 
which  value  the  following  are  determined  from  Fig.  3. 

A  =  +1.55 

B  =  +2.05 

C  =  —1.76 

D  =  +0.27 
substituting  these  values  in  equations  (Ila),  (Ilia)  and 
(TVa)  we  have 

1, 100,000  X  1.55 

2X125X10  [(1-0.0043)  X  2.05- 15  X  0.0043  (-1.76)] 
-^=-  318  lb.  per  square  inch. 
/,  =  15  X  318  X  0.27  =  1,290  lb.  per  .square  inch. 
10 


A  Group  of  Articles  for 

fc  =  326  lb.  per  .square  inch. 
It  will  be  noted,  by  referring  to  Fig.  2  that  for  values 

of  -   less  than  0.5  there  is  compression  over  the  entire 


+6.0 
.+5.5 
+5.0 
+4.5 
+4.0 
+3.5 


1       ;       1       ,             :       i       !       1 
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section.    For  such  cases  the  ordinary  moment  of  inertia 
theory  will  apply. 


/. 


318      1  + 


2  X  125  X 


1.55/ 


Ready  Computation  of  Areas  in  Acres 

By  H.  N.  Bradstreet 

U.  S.  Mineral  Surveyor,  Me.sa,  Ariz. 

TO  DIVIDE  by  the  outlandish  number,  43,560,  to 
compute  acres  in  land  surveying  is  a  nuisance, 
and  this  may  be  readily  done  by  a  decimal  system,  pass- 
ing directly  from  some  unit  of  measure  to  acres.  Of 
course,  there  is  such  a  unit  in  the  almost  obsolete  system 
used  by  the  United  States  in  measuring  the  public 
domain,  in  which  80  chains  make  a  mile  and  10  square 
chains  constitute  an  acre.  But  to  transform  feet  into 
chains  is  usually  considered  as  difficult  a  task  as  to 
change  square  feet  into  acres.  But  there  is  a  simple 
way  of  changing  feet  to  chains  by  converting  all  dis- 
tances in  feet  into  chains,  by  a  repeating  decimal 
method,  multiplying  distances  together  for  square 
chains,  and  pointing  off  one  place  to  the  left  for  acres. 
The  conversion  is  based  on  the  relations: 
100  Iks.  =  1  ch.  =  66  ft. 

1  ft.  =  100  66  =  1.5151515    Iks. 
Instead  of  dividing  the  number  of  feet  to  be  con- 
verted  into  chains   by   66,  multiply   by   its   reciprocal. 
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the  repeating  fraction  151515151515,  which  operation  is 
performed  as  follows: 

Change  983,245  8  ft.  to  chain.- 
Repeating  fraction     I5I515I515I5 

983245  8 represents  the   figure   I  in  the  fraction 

491622.9 represents  the  figure..    5  in  the  fraction 

1474868  7                        repre.'sents  the  group          15  in  the  fraction 

14748  687                    repreiients  the  group 15  in  the  fraction 

147  48  .87                reprewnts  the  group 15  in  the  fraction 

I   4748087            repre^^ents  the  group 15  in  the  fraction 

14748687        represents  the  group 15  in  the  fraction 

1 4748687    representa  the  group 15  in  tiie  fraction 

14976.63  636  chains. 

The  result  can  be  carried  to  any  desired  degree  of 
accuracy. 


A  Method  for  Laying  Out  Rise  and 
Run  of  Stairways 

By  Raymond  C.  Reese 

Pittsfleld,   Jlas.s. 

LAYING  OUT  and  arranging  stairs  is  usually  the 
J  province  of  the  architect,  but  the  structural  engi- 
neer is  sometimes  called  upon  to  obtain  well-propor- 
tioned stairs;  i.e.,  stairs  with  proper  rise  and  run.  The 
following  analysis   has   been   found   useful: 

To  avoid  ambiguity  in  the  use  of  terms.  Fig.  1  has 
been  prepared  to  show  the  meaning  of  such  terms  as 


a-Lodder  c-Open  Ri&er         cl-&o\id  Fi&er         e-Solid  Riser  Stair 

b-Lodder         &toir  Stair 

Stair 

FIG.  1.     ST.MRW.VT  TYPES  .\XD  DIME.VSIONS  DEFINEK 

ladder,  ladder-stair,  open-riser  stair,  closed-riser  stair, 
and  the  frequently  confused  rise,  run  and  tread. 

The  curves  in  Fig.  2  were  plotted  to  obtain  a  graph- 
iral  comparison  of  the  principal  formiilas  expressing 
the  relation  of  rise  to  run.  These  formulas  are  of 
three  general  types:  (1)  Rise  X  Ru"  '^  a  constant 
varying  from  66  to  75,  or  generally  from  72  to  75; 
(2)  Rise  -|-  Run  is  a  constant  varying  from  17  to  17*; 
and  (3)  2  Ri.«e  4-  Hu"  is  a  constant  varying  from  2.*^ 
to  25.  The  first  of  these  is,  of  course,  an  hyperbola, 
and  the  second  a  right  line  at  45  deg.  While  they  give 
good  re.sults  when  the  rise  is  in  tl-e  vicinity  of  7  in.  or 
7J  in.,  they  call  for  very  steep  stairs  at  the  higher  values 
of  the  rise,  and  very  shallow  ones  for  the  lower  values. 
The  third  type  of  formula  improves  on  the  two  others, 
by  changing  the  slope  of  the  right  line,  resulting  in 
a  more  balanced  stair  for  widely  varying  values  of 
the  rise. 

Still  another  type  of  relation.ship  is  shown  on  the  plot 
from  the  Cleveland  Bui  ding  Code,  as  given  in  the  Evgi- 
ncerinii  Rrrnrd,  Aug.  28,  1015,  p.  260.  From  this  curve 
the  writer  has  derived  the  formula:  Ki"e  -;  25.4  Run 
—  0.5359.  While  this  gives  consistent  results,  it  is 
a  bit  awkward  to  remember  and  apply,  -''"d  n  more  con- 


5  6  7  8  9  10  U  12  13 

Run  'in  Inches 

FIG.  2.     CURVES  FOK  STAIRWAY  DI.MENSIOX  FORMULAS 


venient  and  simpler  formula  is:  Rise  X  \/Run  = 
23 J,  which  is  shown  by  the  heavj'  line  on  Fig.  2.  This 
equation  is  readily  solved  by  one  setting  of  the  slide 
rule. 

On  the  basis  of  this  formula.  Fig.  3  was  drawn  to 
be  used  as  a  standard  for  the  design  of  stairs.  It 
indicates  the  relationship  between  rise  and  run  for  all 
stairs  and  what  seem  to  be  suitable  limits  for  the  use 
of  ladders,  ladder-stairs  and  the  like.  At  the  lower 
end  of  the  curve,  for  slopes  of  15  deg.  or  18  deg.  and 
less,  ramps  would  be  used  instead  of  stairs. 
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FI<^    3.      CURVE  FOR  SIMPLIFIED   OI.MENSTOV  FORMULA 


On  the  original  drawing  from  which  Fig.  3  is  taken, 
dirixrtions  were  included  for  the  width  of  stairs  and 
exit  doors,  the  styles  of  safety  treads  to  be  used,  head- 
room required,  etc.,  all  of  which  must  have  attention 
in  the  de.witrn  (if  a  .^t.-iiiwuv 
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Diagram  to  Determine  Turbine 
Specific  Speed 

By  E.  a.  Van  Deusen 

Jackson,  Mich. 

IN  THE  preliminary  investigation  and  design  of  hy- 
dro-electric developments  it  is  frequently  necessary  to 
'enow,  before  consulting  the  manufacturers,  the  probable 
specific  speed  and  revolving  speed  of  the  turbines.  The 
usual  procedure  is  to  assume  either  the  specific  speed 
or  the  r.p.m.,  and  then  to  ascertain  the  other  unknown 
factor  from  a  suitable  diagram  or  the  usual  formula 


A^.  = 


Nv  HP 


in  which  N.,  =  specific  speed,  N  =  r.p.m.. 


HP  =  horsepower,  and  H  =  head  in  feet.  This  method 
however  is  not  always  satisfactory,  and  moreover,  it  is 
sometimes  a  difficult  matter  to  judge  what  should  be 
the  specific  speed. 

The  appended  chart  overcomes  this  diflSculty  to  some 
e.xtent,  for  with  a  given  head  and  power,  both  the 
probable  specific  speed  and  r.p.m.  can  quickly  be  deter- 
mined. 

The  curve  of  specific  speeds  was  obtained  by  plotting 
the  speed  characteristics  of  more  than  one  hundred 
existing  plants  against  their  respective  heads,  and  then 
passing  a  smooth  curve  through  the  centers  of  gravity 
of  the  various  groups.    There  was  found  a  wide  diver^- 

100  r 

95- 


^  Group  of  Articles  for 

bine.  Enter  the  chart  at  220  ft.  head  on  the  axis  of 
abscissas,  pass  vertically  upward  to  the  specific  speed 
curve  and  read  the  specific  speed  on  the  axis  of  ordinates 
as  31.5.  From  the  inter-section  with  the  specific  speed 
curve  pass  horizontally  to  the  diagonal  auxiliary  axis, 
then  vertically  upward  to  intersection  with  the  curve 
for  3,000  h.p.  On  the  right  axis  of  ordinates  can  then 
be  read  an  r.p.m.  of  nearly  500. 

It  should  be  understood  that  this  chart  is  only  in- 
tended to  be  used  as  a  guide  for  the  preliminary  selec- 
tion of  runners.  The  final  decision  on  specific  speed, 
r.p.m.,  etc.,  is  a  matter  to  be  carefully  considered  later 
and  may  be  aflFected  by  other  factors  not  taken  into 
consideration  at  the  time  of  the  preliminary  investi- 
gation. 


Head    in    Fee+ 

CHART  FOR  DETERMINING  SPECIFIC  .SPEED  AND   REVOLVING  SPEED 

OF  TURBINES 


ence  in  the  specific  speeds  for  any  given  head,  indicating 
lack  of  agreement  as  to  what  is  the  desirable  specific 
speed  for  the  head  in  question.  However,  it  is  believed 
that  the  curve  shown  represents  the  average  and  prob- 
able desirable  values.  It  is  interesting  to  observe  that 
this  curve  very  closely  follows  Pfau's  classification  for 
successful  turbine  operation. 

This  chart  refers  only  to  Francis  single-runner  reac- 
tion turbines  and  should  not  be  used  for  the  Nagler 
high-speed  runner,  nor  for  impulse  wheels.  When  used 
for  multiple-runner  Francis  turbines,  the  h.p.  per  run- 
ner, not  per  turbine,  is  to  be  used. 

As  an  example  in  the  use  of  the  chart,  assume  a  head 
of  220  ft.,  and  a  3,000  h.p.  single-runner  Francis  tur- 


Concrete  Monuments  Mark  Miami 
District  Property 

By  C.  S.  Bennett 

Field  Engineer,  iliami  Conservancy   District,  Dayton,  Ohio 

SPECIAL  concrete  property  mounments  with  brass 
markers  have  been  used  for  marking  property  cor- 
ners on  lands  of  the  Miami  Consei'vancy  District,  includ- 
ing rights  of  way  for  the  location  of  levees  and  walls, 
0  borrow  pits  and  earth  dams. 
Since  2,000  monuments  were 
required  a  study  was  made 
of  the  most  economical  and 
satisfactory  design  and  the  best 
method  for  placing  them. 

A  monument  of  circular  sec- 
tion was  chosen,  with  top  diam- 
eter of  8  in.  and  a  bottom  diam- 
eter of  9  in.,  with  a  standard 
length  of  36  in.,  the  taper  facil- 
itating the  pulling  of  sheet  iron 
forms.  When  rock  was  encoun- 
tered the  length,  of  course, 
varied.  The  monuments  were 
cast  in  place,  the  markers  being 
placed  and  centered  while  the 
concrete  was  green.  A  1:2:4 
mix  was  used  for  the  concrete, 
with  a  richer  mix  on  top  to  fa- 
cilitate smoothing  of  the  top 
surface.  The  two  photographs 
show  the  monument  before  the 
form  was  pulled,  with  its  flanges 
at  the  side,  and  after  the  form 
had  been  pulled  and  earth  tamped  in.  Details  of  the 
marker  are  shown  in  the  accompanying  drawing. 
Forms  consisted  of  one  piece  of  sheet  iron  with  a  pair 
of  flanges  turned  out  to  take  three  bolts  with  wing  nuts 
as  clamps.  The  bolts  were  released  after  concrete  had 
set.  The  form  was  easily  withdrawni.  The  general 
method  employed  was  to  dig  holes  for  from  four  to  eight 
monuments,  depending  on  the  di.«ttance  between  them, 
after  preserving  the  location  of  the  transit  pwints  by  the 
string  intersection  method.  Then  the  forms,  with  bolts 
tightened,  were  placed  in  position  and  filled  with  con- 
crete. The  markers  were  placed  at  once  and  the  top  of 
the  monument  pointed  up  with  a  trowel.  The  markers 
were    carefully    centered    when    placed,    although    final 
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centering  was  done  after  the  forms  were  pulled  and 
part  of  the  backfill  made.  Forms  were  removed  within 
24  hr.,  the  position  of  the  center  point  checked  (and 
adjusted  when  necessary),  and  backfill  was  tamped  in. 

The  markers  were  of  special  design,  cast  of  brass  and 
weigh  about  12  oz.  each.  The  crow  foot  was  devised  as 
a  symbol  and  the  center  of  the  depression  in  the  middle 
marked  the  transit  point.  The  prong  was  bent,  before 
placing  the  marker,  to  hold  it  in  place,  the  beveled  edge 


To  Protect  Tracings  on  Drafting 
Board 

By  H.  G.  Fay 

West  Sonieiville,  Alass. 

The  accompanying  sketch  of  a  drawing  board  shows 
half-round  strips  to  protect  tracings  from  harmful 
creasing.  I  think  this  is  an  improvement  over  the  draw- 
ing of  C.  Nye  which  you  printed  in  Engineering  Neivs- 


Tracin^ 


i  li' )ri;i;'rv  ah/xi.mexts  for  .miami  district 

also  serving  this  purpose,  embedded  in  the  concrete  with 
top  face  flush. 

Marking  was  recorded  only  by  number  in  the  blank 
space  provided  opposite  the  letters  "No."  An  index 
was  made  of  all  monuments  and  the  necessary  references 
and  descriptions  recorded  while  in  the  field.  Usually  the 
monuments  projected  about  1  in.  about  the  surface  of 
the  ground  when  completed,  but  when  placed  in  high- 
ways or  other  exposed  points  they  were  lowered  so  that 
the  top  was  from  6  to  9  in.  below  the  surface. 


S<  rt-ion  B-B  Section  C-C 

SPECIAL   M.VRKER   FOR   rROPERTY 


Section   A-A 
MONrMENT.s: 


A  truck  with  two  bins  for  sand  and  gravel,  a  water 
cask  with  pipe  and  ho.se  connections  was  used. 

The  work  was  done  for  the  Miami  Conservancy  Dis- 
trict, Arthur  E.  Morgan,  chief  engineer,  and  Charles  H. 
Paul,  a.ssi.stant  chief  engineer. 


A  Collection  of  Beam  Design  Diagrams 

S.  M.  Cotttii.  cf  I'hoenix,  Ariz.,  has  gotten  out  a 
.serie.H  of  blueprint  charts  for  the  design  of  beams  of 
reinforced  concrete  or  timber  of  both  rectangular  and 
T  form.  ($.3.)  The  chart.s  are  quite  readable  and  clear. 
They  are  devised  on  a  new  system  of  transformation 
ratios  whereby  the  original  diagrams  for  certain  fixed 
quantities  of  design  are  readily  transformed. 


Detoi 
ROrNU    .'^TRIPi?    PROTECT   TRACINGS 


Record  of  May  6,  1920,  p.  929,  inasmuch  as  the  mold- 
ing is  separated  from  drawing  board  by  wood  blocks. 
Thus  the  tracing  may  be  placed  between  the  molding 
and  drawing  board — the  edge  of  which  is  to  be  rounded 
so  the  tracing  is  doubly  protected  as  no  pressure  can 
come  on  tracing  while  leaning  over  it.  The  cost  of 
installing  is  practically   the  same. 


Moments  for  Continuous  Beams  of 
Uniform  Live  Load 

By  H.  M.  Gibb 

Rawalpindi.  India 

VALUES  of  positive  and  negative  moments  for  con- 
tinuous reinforced  concrete  floor  and  roof  slabs 
and  beams  under  moving  uniform  live  loads  are  stand- 
ardized by  the  .loint  Committee  on  Concrete  and  Rein- 
forced Concrete  as  follows: 

wP 
A/,  =  + 


10 


M,= 

M.  =  -|- 


12 


(or 


wP 


for  two  spans) 


These  values  have  been  derived  primarily  with  a  view 
to  the  design  of  slabs  for  bridge  and  building  floors  and 
flat  roofs.  When  almost  any  other  kind  of  continuous 
slab  or  beam  is  considered,  however,  such  severe  condi- 
tions from  moving  live  load  do  not  generally  exist  as 
the  live  load  is  not  movable  along  the  spans  and  for 
such  structures  some  reduction  of  the  above  moment 
values  should  be  permissible. 

All  structures  subject  to  earth  or  fluid  pressure  come 
under  this  category  which  includes  foundation  slabs 
and  beams,  face  and  base  slabs  of  counterfort  retaining 
walls,  sloping  roof  slabs,  and  the  floors  and  walls  of 
water  tanks  and  silos. 

In  the  recommended  values  of  the  moment  coefficients 
in  Tables  1  and  II.  the  center  moments  have  been  con- 
siderably increased  over  what  is  actually  required  to 
<  ompensate  for  any  probable  departure  from  the  ideal. 


Mm 
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Table  I  gives  the  moment  coefficients  of  ui'  for  equal 
spans  and  uniform  load  (see  American  Civil  Engineers' 
Handbook,  1920,  p.  357). 

As  the  intermediate  supports  are  of  appreciable  width, 
the  moments  at  supports  may  be  safely  replaced  by  the 
moments  at  the  edges  of  the  support.  Assuming  that 
the  average  width  of  supports  is  I/'IO,  an  inspection  of 
the  moment  diagram  shows  that  moments  M..  can  be 
multiplied  by  4/5  and  moments  M^  by  3/4. 

The  last  two  columns  give  the  moment  coefficients  of 
u-r  in  decimals  and  fractions   which  would  appear  to 


in  foundations,  retaining  walls  and  all  slabs  retaining 
fluids)  and  the  spans  are  all  equal, 

wl- 


M.  =  + 


Mo=  - 


or  for  two  spans  =  — 


10' 


and  points  of  contraflexure  are  1/4  from  center  of  sup- 
port M,. 

16' 


M,  M,  M.  etc.  = 


MOMENT  COEFFICIENTS  FOR  BEAMS  UNDER  STATIONARY.LIVE  LOAD 


All  spans  equal 

.—  2  Spaas  — 

+Mi      — M2 

Theoretical   coefficients  of  ir/s 0.07     0.125 

X4/5 
"Momenta  at  edge  of  support 0.10 

T>  jjt  (Decimals 0.083     O.IO 

Recommended  for  use    {Fractions 1/12       1/10 


'  =  span 

-— —  3  Spans • 

+Mi      —Mo      +M3 
0.08        0   10     0  025 


■  =  load /foot  run 


0  083     0  083     0  062     0.062     0.062 

1  12        1/12        1/16        1/16  1/16 


+  M, 


+  M3 


-M4. 


♦  Ms 


and  points  of  contraflexure  are  7  '5  from  center  of  sup- 
port A/,. 

Where  the  end  span  is  made   A  of  the  intermediate 
spans  the  moments  for  three  or  more  spans  are 


TABI.K  II 
End  spans  =  0.8/  Intermediate  -span.'i  =  / 

. 3  Spans ■  . 

+  Mi      — M2      +M3  +Mi 

Theoretical  coefficients  of  ic/U 0  045     0  082     0  043  0  045 

X3/4 

Moment?- at  edge  of  support 0.0615    

D  jjr  /Decimals 0.062     0.062     0.062  0  062 

Recommended  for  use   I  p^^^ji^^, AAA  A 


-  4  Spans  - 


— M;  +M3  — M4 
0  082  0.043  0  G34 
X3;4  X3/4 

0  0615    

0.062     0.062     0  062 
AAA 


■  5  Spans  - 


— M2  +M3  — M4 
0  082  0  042  0  084 
X3/4  X3/4 

0  0615   0.063 

0  062     0  062     0.062 
AAA 


meet  best  the  requirements  of  theory  and  the  uniformity 
desirable  in  design. 

For  three  or  more  spans  the  moments  for  design  in 
the  end  spans  are  greater  than  the  moments  for  the 
intermediate  spans  and  supports  by  33  per  cent.  This 
lack  of  uniformity  in  the  moment  coefficient  can  be 
overcome  by  making  the  end  span  shorter  that  the 
intermediate  ones. 

An  investigation,  by  the  theorem  of  three  moments, 
of  the  efl'ect  of  shortening  the  end  span  shows  that 
for  three  or  more  spans  the  best  balanced  condition 
results  when  the  end  span  is  13  of  the  intermediate 
span. 

Table  II  gives  the  moment  coefficients  of  wV  for  this 
case,  I  being  the  length  of  the  intermediate  span. 

An  inspection  of  the  moment  diagrams  shows  that 
for  a  support  of  width  //lO  the  moment  at  the  edge  of 
the  support  is  I  of  the  support  moment. 

The  last  two  columns  give  the  moment  coefficients  of 
wV  In  decimals  and  fractions. 

In  both  table.s,  the  recommended  values  of  M,  and  M^ 
are  at  least  50  per  cent  in  excess  of  the  required 
values.  The  considerations  which  have  influenced  the 
recommended  values  are  that  the  center  moments  for 
design  should  be  in  excess  to  compensate  for  slight  set- 
tlement of  supports  or  the  deflection  of  the  supporting 
beams  and  also  in  Table  II.  that  the  sum  of  the  plus 
and  minus  moments  is  not  less  than  ioT/2>. 

The  above  results  may  be  specified  as  follows: 

Where  the  live  load  on  continuous  reinforced  con- 
ci'ete  beams  or  .slabs  is  uniformly  distributed  and  is 
not  capable  of  motion  to  cause  uneven  distribution  (as 


M,  M.^  M,  M,  M„  etc.,  =  z^  ~, 

and  points  of  contraflexure  are  7/5  from  center  of  sup- 
ports and  /  is  the  length  of  the  intermediate  span. 
In  the  above 

M,  ^  Moment  in  first  or  end  span  near  the  center. 

M..  =:  Moment  at  second  support  of  end  of  first  span. 

M,  =  Moment  in  center  of  second  span. 

M,  =  Moment  at  third  support. 

M^  =^  Moment  in  center  of  third  span. 


Consulting  Engineers  Education  of  Employees 

IN  Chicago  a  firm  of  consulting  engineers,  to  educate 
and  broaden  the  horizon  of  its  staff,  periodically  gives 
a  dinner  for  the  staff  to  which  a  few  representative  men 
of  the  profession  are  invited.  No  speeches  are  made, 
the  idea  being  simply  to  get  together  socially.  The 
scheme  had  a  three-cornered  recompense.  The  firm 
builds  interest  and  loyalty  in  its  staff,  the  guests  learn 
something  of  the  individuality  of  the  firm  and  the  staff 
broadens  its  acquaintance.  After  the  dinner  an  excur- 
sion is  often  arranged  to  view  work  of  the  firm  or  of 
some  other  engineer  going  on  in  the  city  or  its  vicinity. 
Another  firm  of  consultants  in  Kansas  Citj'  has  recently 
come  to  the  conclusion  that  there  are  too  many  commer- 
cial products  being  used  by  them  of  which  all  but  a  few 
members  of  their  staff  know  too  little.  To  educate  their 
members  they  make  it  a  point  once  a  week  to  ask  in 
some  manufacturer's  representative  to  speak  for  an 
hour  on  those  products  of  his  company  which  are  of 
Interest  to  the  staff. 
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New  Concrete  Arch  Survives 
Washout  of  Centers 

Flood  Carries  Away  Falsework  Twelve  Hours  Alter 

Arch  Rib  Was  Completed  With  No 

Disastrous  Result 

By  C.  Leland  Wood 

Civil   Engineer,   Herkimer.    X.    Y. 

DURING  the  construction  last  winter  of  a  new 
reinforced-concrete  arch  bridge  over  West  Canada 
Creek  near  Herkimer,  N.  Y.,  a  sudden  rise  in  the  creek 
to  flood  stage  carried  away  the  arch  centers  and  left 
an  arch  entirely  self  supporting,  within  a  period  of  less 
than  twelve  hours  from  the  time  that  the  concrete  was 
completed.  Although  the  carrying  away  of  the  centers 
by  flood  must  have  racked  them  some  time  before  they 
went  out,  the  arch  was  left  uninjured.  The  crown 
deflection  of  about  i  in.,  which  occurred  was  but  little 
more  than  the  arch  should  have  taken  if  the  centers  were 
struck  with  eight-day  concrete.  A  careful  examination 
of  the  arch  ring  concrete  showed  no  evidence  of  cracks 
or  other  injury.  This  premature  striking  of  the  arch 
centers,  under  such  unusual  conditions  affords  some  idea 
of  the  large  factor  of  excess  strength  which  is  inherent 
in  a  concrete  arch  of  proper  design. 

This  new  bridge  is  to  replace  the  present  old  covered 
wooden  bridge  of  three  spans,  which  has  served  traffic 
on  this  highway  for  about  95  years,  and  is  located  a  few 
feet  down  stream.  It  consists  of  three  arches  over  the 
stream  and  three  girder  spans  over  the  railroad.  Each 
arch  has  a  span  of  86  ft.,  a  rise  of  20.5  ft.,  and  consists 
of  two  5-ft.  ribs  spaced  8  ft.  apart,  having  a  thickness  of 
1.8  ft.  at  the  crcwn  and  5  ft.  v.t  the  springing  line.  The 
reinforcement  in  the  arch  ribs  consists  of  twenty  i-in. 


not  over  18  in.  deep,  and  were  then  filled  with  gravel  and 
rock  to  support  timber  sills.  The  arch  (entering  and 
gravel  boxes  are  shown  in  the  accompanying  drawing. 

The  temperature  of  the  atmosphere  previous  to  and 
during  the  time  the  concrete  of  the  first  arch  was  poured 
was  about  34  deg.  F.  Because  of  the  mild  weather,  the 
aggregates  used  in  the  concrete  for  this  arch  were  not 
heated,  except  for  what  heat  was  imparted  by  the  hot 
water  used  in  mixing,  so  the  mixture  went  to  the  forms 
at  a  temperature  of  not  more  than  55  deg.  F. 


THE  ARCH   AFTER  CENTERS   WERE    WASHED   AWAY 

The  upstream  rib  of  the  first  arch  was  poured 
Saturday,  Nov.  20,  1920,  and  the  downstream  rib,  with 
the  connecting  struts,  was  poured  Monday,  Nov.  22, 
the  work  being  completed  at  6  p.m.  each  day.  Due  to  a 
rain  on  the  night  following  the  pouring  of  the  last  rib, 
the  water  in  the  stream  rose  approximately  5  ft.,  and 
this  flood,  along  w-ith  driftwood,  washed  out  or  under- 
mined the  gravel  boxes  and  carried  out  some  of  the 
centering  at  6  o'clock  the  next  morning.  Thus  within 
twelve  hours  after  the  last  concrete  was  placed,   the 


l(,....//.y...j 


Onaye/  fi//ec^  crib 
Falsework  layout,  symmefrical  about  cenier  lin^ 
86-0'- >4 


IiETAlLS  OF  CONCRETE   IIRIDC.E    KROM    WHICH    CENTERS  WERE  WASHED  Ol'T 


longitudinal  bars,  10  placed  near  the  intrados  and  10 
near  the  extrados.  Transverse  rods,  spaced  about  8  ft. 
on  centers,  tie  together  the  main  reinforcing  bars,  and 
hooked  rods  placed  radially  connect  the  tie  rods. 

The  concrete  in  the  arches  is  of  a  1 :2:4  mixture,  the 
aggregates  being  bank  sand  and  crushed  limestone  rock. 
The  concrete  in  the  piers  and  abutments  is  of  a  1:3:6 
mixture,  using  screened  gravel  and  creek  sand. 

The  centering  of  the  northerly  arch  was  of  a  fan- 
shaped  design  and  the  foundation  for  this  falsework 
consisted  of  gravel  filled  boxes  set  in  the  bed  of  the 
stream.  These  boxes  were  bottomless  and  about  4  ft. 
deep.     They  were  placed  on  the  stream  bed,  in  water 


centering  was  entirely  struck,  so  it  could  be  readily  seen 
that  there  was  no  point  of  contact  between  the  arch 
form  and  the  falsework.  This  same  condition  existed 
in  both  ribs  of  this  arch.  Upon  a  more  detailed  inves- 
tigation no  cracks  were  observed  in  the  struts  connect- 
in  the  ribs  or  in  any  other  point  of  the  arrh. 

This  bridge  is  being  built  partly  to  eliminate  a  grade 
crossing,  for  the  towns  of  Herkimer  and  Fairfield  and 
the  New  York  Central  R.R.,  V..  .1.  Doyle  of  Albany,  N.  Y.. 
is  consulting  engineer,  the  writer  is  resident  engineer 
for  the  towns,  William  McClelian  is  resident  engineer 
for  the  railroad,  and  the  I'eckham  Construction  Co.,  of 
BufTalo,  is  the  contractor. 
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Economics  of  Highway  Improvements 

Analysis  Based  on  Conditions  in  Summit  County.  Ohio,  to  Determine  Limits  to  Cost  Between  Which  i~ 

Economy  and  Outside  Which  Is  Waste 

By  H.  G.  McGee 

Bureau   of  JIunicipal  Resoarch,   Akron.  Ohio 


Analyses  of  road  systems  based  on  the  conception 
of  a  road  as  a  business  investment  are  rare.  The 
folLou'ing  economic  study  of  the  highways  of  an 
Ohio  county,  which  is  condensed  from  a  report  made 
by  the  Bureau  of  Municipal  Research  of  Akron, 
Ohio,  has,  therefore,  special  interest.  It  is  based  on 
the  sound  theory  that  transportation  returns  are  a 
measure  of  the  value  of  highway  improvement.  Or- 
dinarily it  is  assumed  that  lack  of  traffic  data  makes 


such  studies  inconclusive.  This  article  indicates 
that  search  will  disclose  sufficient  infoi~mation  to 
permit  tentative  conclusions.  At  least  the  roads 
which  may  be  profitable  can  be  separated  from  those 
certainly  not  profitable.  Finally  the  article  indi- 
cates clearly  that  temporary  surfacing,  at  the  cost 
of  higher  maintenance  charges,  is  iviser  practice 
than  the  invariable  construction  of  paved  roads, 
LVitii  on  main  lines  of  travel. — Editor. 


IMPROVED  highways  are  assets  when  and  where  there 
is  traffic,  and  as  they  lower  the  time  and  money  cost 
of  operating  conveyances  over  them.  Road  improvements 
involve  expense  in  proportion  to  their  maintenance  and  fixed 
charges.  Effective  and  efficient  highway  management  may 
be  expected  to  strike  a  balance  between  improvement 
expense  and  operating  savings,  with  reasonable  provisions 
for  emergencies  and  growth.  What  seem  to  be  the  savings 
which  determine  proper  expenditures  for  roads? 

An  analysis  of  traffic  in  Summit  County,  Ohio,  in  which 
Akron  is  the  principal  city,  is  the  basis  of  the  following 
attempt  to  answer  this  question  for  this  region.  Ten 
years'  growth  in  automobile  registrations  and  in  road 
improvements  in  this  county  are  shown  by  Table  I. 

TABLE  I.    TEN  YE.UIS'  GROWTH  IN  AUTOMOBILE  REGISTRATIONS 

AND  IN  RO.\D  IMPROVEMENTS  IN  SUMMIT  COUNTY. 

OHIO 

Per  Cent 
Item  1910  1920  Increase 

Automobiles  regiitered  in  Ohio 32,941  615,000  1.764 

Automobiles  registered  in  Summit  County..  1.198  34.000  2.740 

Mile?  of  road  improved  by  Summit  County  to 

date 3  32  130  53         3,830 

Outlay  for  road  improvements  in  county  to 

date $24,424         3.201,143  1.310 

Outlav  to  date  per  mile  of  road  improved 7,350  24,500  236 

Outlay  per  registration 20.45  $102.40  401 

The  method  of  this  study  is  to  take  traffic  apart,  examine 
the  limitations  and  possibilities  of  each  part,  and  then  add 
these  possibilities  together  again  for  each  road  under  con- 
sideration. For  this  purpose,  traffic  is  separated  into  ( 1 ) 
local  or  suburban   (2)   rural  and   (3)   inter-city  or  through. 

The  apparent  neglect  of  pleasure  traffic  may  invite  ques- 
tion. This  neglect  is  more  apparent  than  real,  since  pleas- 
ure traffic  is  included  in  the  through  traffic  counts;  further, 
if  roads  are  properly  improved  for  rural  and  inter-city 
traffic,  it  is  quite  possible  that  they  may  also  be  adequate 
for  pleasure  traffic;  and  lastly,  it  may  be  a  question  of 
just  how  much  of  community  income,  in  taxes,  it  is  just  to 
expend  for  the  lessening  of  pleasure  riding  costs  alone. 

LocALr  OR  Suburban  Traffic 

Local  or  suburban  traffic  is  that  which  arises  from  the 
extension  of  built-up  city  areas  across  corporation  lines. 
Being  identical  with  interior  traffic  it  ought  to  be  provided 
for  physically  and  financially  as  is  interior  traffic,  viz.,  by 
the  construction  of  streets  almost  wholly  paid  for  by 
special   assessment  on  the  benefited   property. 

A  slight  variation  of  this  case  appears  where  road  im- 
provements are  requested  in  anticipation  of  local  traffic, 
that  is,  to  make  allotments  salable.  Assuming  that  the 
county  is  justified  in  taking  the  chance  of  investing  its 
capital  in  anticipation  of  allotment  development,  it  may  be 
fair  to  limit  such  expenditures  to  the  maximum  possible 
return  such  allotment  areas  might  make  ta  the  county  road 
fund  during  the  life  of  the  improvement.     Under  existing 


conditions,  such  a  policy  would  allow  the  construction 
at  most  of  one  mile  of  paved  road  to  each  1,^  square  miles 
of  new  allotments,  as  is  indicated  by  Table  II.  Since  the 
maximum  profitable  mileage  will  hardly  cover  intersections 

TABLE  II.     EXPENDITURE  FOR  ROADS  JUSTIFIED  BY  LOCAL  OR 

SUBURBAN  TARFFIC 

Item  Amount 

Area  of  Summit  County  in  acres 253, 165 

Assessed  valuation,  exclusive  of  city  of  Akron,  Sept..  1920 $140,774,790 

.Assessed  valuation  per  acre  for  county $550 

.\rea  of  the  city  of  Akron  in  acres 1 6,079 

.Assessed  valuation  of  the  city  of  -Akron,  September.  1920 $375,006. 1 40 

.Assessed  valuation  per  acre  for  city 23.300 

Difference  between  average  county  and  average  city  acre 22.750 

County  tax  le\'y  for  roads,  for  1921.  cents  per  $1.000 31 

Annual  expenditure  per  acre  for  roads  justified  by  $22,750  increase 

in  valuation $7.05 

Amount  of  ten-year  5^  equal  annual  payment  bonds  which  $7.05 

per  year  will  carry $54.  50 

.Average  bids  on  reinforced-concrete  roads,  October.  1 920.  per  mile .  $47,642  -  3 1 
Number  of  acres  required  to  be  increased  $22,750  each  to  pay  for 

building  one  mile  of  road  at  $47.642.31 874 

plus  2  per  cent  in  a  well-developed  street  system,  the  fol- 
lowing Ohio  city  rule  seems  also  justified  for  the  county. 
The  public's  share  in  the  improvement  of  roads  in  resi- 
dential sections  or  for  allotment  developtnent  shall  be 
lim.ited  to  2  per  cent  plus  the  cost  of  intersections. 

Rural  Traffic 

Rural  traffic  starts  or  ends  away  from  towns  or  cities; 
it  is  farm  to  market  traffic  primarily.  Tax  values  along 
Copley  road,  serving  an  almost  solely  agricultural  district, 
and  farm  hauling  in  Hudson  township.  Tables  III  and  IV, 
are  taken  as  bases.  Table  III  indicates  that  a  good  road 
adds  from  $18  to  $33  an  acre  to  taxable  property  values. 

TABLE  III.    INCREASE  IN  LAND  VALUES  BY  ROAD  I.MPROVEMENTS 
AS  EVIDENCED  BY  ASSESSED  VALUATIONS 


Iten 


.Amount  ■ 


1915  1920 

Acres  of  lands  in  Coplev  township 16,664  14.200 

Assessed  value.of  14,200  acres $901,680         $2,199,460 

Assessed  value  per  acre $54   11  $154  80 

Percent  increase  in  value  per  acre,  1915-1920 186 

Copley  Road  No.  2 

.Acres  in  eleven  tracts  on  Copley  Road  Xo.  2 269  78 

.Assessed  value  per  acre  of  269.78  acres  in  1915  (before  improvements).. .  $72.60 
Difference  in  value  per  acre  between  eleven  tracts  and  average  of 

townsliip  in    1915 $18.49 

.Assessed  value  per  acre  of  269.78  acres  in  1920  (after  improvements)..    .  $207.00 
Difference  in  value  per  acre  between  1 1  tracts  and  average  of  township 

in   1920 $52.20 

PORTION  OF  INCREASE  WHICH  MAY  BE  DUE  TO  ROAD 

IMPROVEMENT $33.71 

Average  assessment  per  acre  on  269. 78  acres  for  roi^d $4 .  63 

Copley  Road  No.  3 

.Acres  in  ten  tracts  on  Copley  Road  No.  3 313   33 

.Assessed  valueperacreof  313. 33acresin  1915  (before  improvement) .. .  $64   10 

Difference  in  value  per  acre  between  ten  tracts  and  township  inl915....  $999 

Difference  between  value  per  acre  between  1 0  tracts  and  township,  1 920.  $28  20 

Asse^ed  value  per  acre  of  31 3.33  acres  in  1 920  (after  improvement) $183.00 

PORTION  OF  INCREASE  WHICH  MAY  BE  DUE  TO  ROAD  IiM- 

PFOVE.MENT H^  V, 

.Average  assessment  per  acre  on  3 1 3. 33  acres  for  road $4,84 
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TABLE  IV.  COST  OF  FARM  HAILING  IN  HUDSON  TOWNSHIP,  BASED 

ON  CROP  REPORTS  OF  1917  AND  INFORMATION  FURNISHED  BY 

COUNTY  AGRICULTURAL  AGENT  ON  OCTOBER  23,    1920. 

Produce  hauled:  6,633  acres  seeded  produced  I   348  tons  per  acre 

of  which  68  2^^  were  moved  from  pnxlucinR  farm 6,078.1  ton.>i 

Backhaul:  Fertihzer,  lime,  and  feed  hauled  from  town  to  farms.. .        1,396      tons 

Total  produce  and  suppliers  hauled  during  year 7,474. 1  tons 

.\verage  distance  from  farms  by  road  to  center  of  village  of 

Hudson,  shipping  point  and  mill,  in  miles 2.  38 

Total  fann  haul  for    township    during    the  year,  7,474.  I    tons 

moved2  38  miles,  in  ton-miles 17,800 

.\verage  price  of  team  and  man  per  10-hr.  day,  capacity  of  1-ton 

on  earth  roads $7.00 

f'o't  per  ton-mile  bv  $7.00  a  dav  team,  going  2  miles  an  hour 

loaded  and  returning  at  3  miles  an  hour  empty $0  58 

Totalcost  of  hauling  17,800  ton-miles  at  $0  58  each $10,320 

Total  acreage  of  township,  including  woodlots.  swamp,  wa.ste,  and 

other  uncultivated  area.s 10,042 

Total  haul  per  gross  acre  yearly,  in  ton-miles 177 

Annual  cost  of  producing  1 .  77  ton-miles  per  acre  at  $0.58  each. 

subject  to  reduction  by  road  improvement. . ._ $  I   027 

Maximum  outlay  in  5%  ten-year  annuity  serial  bonds  per  acre 

which  saving  of  entire  $  I   027  a  year  would  justify   7  94 

-Maximum  outlay  at  3%  on  which  $  1   027  a  year  would  pay  interest 

only  (assuming  no  depreciation  and  no  con-sequent  need  for 

amortization  of  investment) $20 .  60 


Table  IV  summarizes  the  extent  of  farm  hauling  in  1917 
in  Hudson  township.  It  was  about  an  average  crop  year. 
The  length  of  haul  is  perhaps  short  of  the  average,  result- 
ing in  a  small  ton-mileage  per  acre.  For  an  improvement 
whose  probable  life  is  ten  years  and  which  would  wipe  out 
hauling  cost  entirely,  an  outlay  of  about  $8  an  acre  is 
apparently  justified.  Since,  however,  improved  roads  allow 
the  farmer  to  haul  at  the  slack  season  and  possibly,  to 
sell  at  most  favorable  price  seasons,  and  bring  recreational 


the  road  without  improvement.  Practically,  it  may  be 
limited  also  by  the  cost  of  some  alternative  means  of  trans- 
portation, as  railway.  This  saving  per  vehicle  or  any  other 
unit,  multiplied  by  the  annual  number  of  such  units  pass- 
ing over  the  improvement,  will  produce  a  gross  annual 
saving.  But,  within  rather  wide  limits,  the  total  cost  of 
the  improvement  for  interest,  depreciation,  and  main- 
tenance, may  vary  only  slightly  with  the  number  of  vehicles 
or  other  units  passing  over  it.  The  net  value  of  the 
improvement  then,  will  depend  upon  there  being  enough 
traffic  to  pile  up  a  sufficient  number  of  unit  savings  to 
exceed  the  cost  of  the  improvement. 

Through  traffic  probabilities  in  Summit  county  are  esti- 
mated on  the  basis  that  the  following  principles  hold: 
(1)  Highway  traffic  will  be  proportional  to  the  product  of 
the  populations  connected;  (2)  it  will  vary  inversely  with 
the  distance  between  centers;  and,  (3)  beyond  a  somewhat 
indefinite  distance  between  centers,  say  fifty  miles,  highway 
haul  does  not  seem  to  have  proved  sufficiently  economical 
yet  to  justify  public  expenditures  for  its  sole  use. 

It  has  been  generally  observed  that  increased  traffic  fol- 
lows road  improvements  If  improvement  costs  are  to  be 
less  than  operating  savings,  it  seems  vital  to  be  able  to 
estimate  what  traffic  will  be  after  a  contemplated  improve- 
ment is  completed.  For  this  reason,  only  counts  on  im- 
proved roads  have  been  used  in  the  following  estimates. 

If  the  principles  indicated  above  hold  and  if  available 
counts  are  truly  representative  of  the  total  annual  traffic, 
then  there  ought  to  be  some  constant  relation  between  traffic 


TABLE  V.     SUMMARY  OF  RELATIONS  INDICATED  BETWEEN  TRAFFIC  FACTORS  AND  ACTUAL  COUNTS 


fu  H^  Hj 

Vt  «|  =1 

o^  6>  6> 

K^        z'^         7-r 

Cleveland-Akron,  Mav  18-25.  1918     ..  3,333  1.438  43,140 

Cleveland-Akron,  >)a"v  6-7    1920   4,620  2,740  82.200 

Akron-Kent.  May  6-7    192C 3.060  2,270  68.000 

Pittsburgh-Youngjtown,  Ju  e  I6-17,'20  3,090  3,030  90,900 

Totals  and  average-. 14.103        9.478        284,240 

Standard  variation 

Probable  error 
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61.4 

8.6 

74 

170.000 

55  6 

10  5 

110  25 

9,975 

299.500 

97  8 

27.8 

772 

161,000 

52  0 

6.9 

47.6 

6,940 

208.000 

67.4 

2.6 

6  75 

2  24 

636,900 

45.1 

8  27 

95  83 
9.8 

32.951 

988,700 

70.0 

12  7 

247   19 
15.7 

15.1%     6.9 

6.6 

15.2% 

10.7 

to  6 

centers,  schools  and  churches  within  reach  the  year  round, 
they  may  net  him  more  than  the  entire  hauling  cost.  These 
other  benefits  may  apparently  increase  the  total  benefit  to 
between  $20  and  $30  an  acre.  There  are  about  1  88  miles 
of  road  to  each  640  acres  in  Summit  County. 

Ordinarily  a  road  improvement  does  not  increase  other 
county  governmental  costs,  and  the  increase  in  land  values 
after  improvement  automatically  increases  the  county  tax 
revenues  for  other  than  road  purposes.  It  may  be  fair, 
therefore,  for  the  county  or  township,  to  assume  so  much 
of  the  cost  of  the  improvement  as  will  be  returned  to  it  in 
increased  taxes.  In  Summit  county,  the  total  county  levy 
has  for  several  years  been  about  three  mills.  At  $25 
an  acre  increased  valuation,  three  mills  will  produce  $25.50 
per  .340  acres.  At  5  per  cent,  $510  will  purchase  an  income 
of  $25.50  a  year.  Fairness,  therefore,  would  seem  to  justify 
a  general  county  contribution  of  about  $500  per  mile  of 
road   improvement  for  rural  traffic. 

At  $2^  an  acre  benefit,  and  .HO  acres  per  mile  of  road 
in  the  county  a  total  of  $8,r>00  a  mile  apparently  readiest 
about  the  maximum  economic  investment  in  road  improve- 
ments for  the  benefit  of  agricultural  lands;  of  this  amount, 
about  a  third  may  be  expected  to  be  balanced  by  lowered 
hauling  costs,  and  f500  may  be  justly  carried  by  the  general 
county  tax  levy. 

Inter-City  or  Throuijh  Traffic 

For  each  vehicle  traveling  a  certain  road,  any  improve- 
ment worth  paying  for  will  gave  something  of  the  time 
and  money  cost  of  operating  over  !.  Obviously,  this  saving 
per  vehicle  cannot  exceed  the  total  cost  of  operating  over 


counts  and  the  populations  of  and  the  distances  between  the 
cities  connected  by  the  roads  where  the  counts  are  made. 
Four  traffic  counts,  taken  at  three  points  in  or  near  Summit 
County  were  studied  in  detail  to  discover  evidence  of  this 
constant.     This  study  is  summarized  in  Table  V. 

Intercity  traffic  may  be  expected  to  flow  from  each  city 
on  one  side  of  a  counting  point  to  each  city  on  the  other. 
For  each  of  these  traffic  points,  then,  cities  within  about  50 
miles  of  each  other  were  listed.  Tabulations  were  made  if 
their  populations  in  thousands  at  the  time  of  count  and  the 
distances  between   their  centers  in   miles,  measured   on   a 


TABLE  VI.     TWO-TON  TRUCK  TE.STS  KEPORTEU  IN  SERVICE 
BULLETIN,  IOWA  STATE   HIGHWAY  COMIMSSION 

Pound.  Pull  Miles  per  Miles  per 


Earth 
firavel 
Macadam 

of  Surface 

78 

»2 
2 

64 
27 

Ton 
218 
-81   3 

3 
6 

Hour 

4  6 

9  5 

(12  61 

It  4 

„ 

Gallon 
5  7C 
7  19 
9  48 

44—11 

Paved 

78 

large  scale  map.  For  each  pair  of  cities,  these  population 
figures  were  multiplied  together  and  their  product  divided 
by  the  distance  Ix-twcen  them  in  miles.  The  sum  of  all  these 
quotients,  for  a  given  road  at  a  given  point  was  caiied,  for 
want  of  a  better  name,  the  "traffic  factor"  of  the  road  at 
that  point. 

Fig,  3  (hourly  and  daily  variations  in  road  traffic  counts) 
indicates  variations  which  may  be  expected  fur  truck,  pas- 
senger car,  and  horse-drawn  traffic  from  hour  to  hour  and 
for  different  days  of  the  week.  On  the  basis  of  these 
curves  the  four  counts  were  expanded  to  estimates  for  one 
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l>y  relative  strength  of  lines 
representinpr  roads. 


week's  traffic.  Tonnage  for  trucks  was  based  on  the  ob- 
served size  of  eacli  truck  and  the  number  of  trucks  which 
were  loaded.  Horse-drawn  traffic  was  eliminated  as  prob- 
ably rural  and  not  intercity;  and  the  inclusion  of  farm 
motor  traffic  may  result  in  a  somewhat  high  estimate. 
No  counts  for  a  whole  year  were  available;  it  was  assumed 
that  for  Summit  County  climatic  conditions  thirty  times 
the  weekly  estimate  would  represent  fairly  the  annual  traffic. 
These  weekly  and  annual  estimates  are  given  separately  for 
trucks  and  passenger  cars  in  Table  V. 

Dividing  the  estimated  30-weeks'  tonnage  by  the  traffic 
factor  gave  results  varying  from  30.1  in  1918,  after  about 
a  year  of  freight-car  shortage  and  embargoes,  to  55.6  tons 
per  unit  of  traffic  factor  in  1920,  after  three  years  of  sueii 
obstacles  to  rail  shipments.  Passenger-car  traffic  ranged 
from  58.3  to  97.8  cars  per  unit  of  traffic  factor  on  different 
roads  and  during  different  years. 

As  a  measure  of  the  precision  of  these  relations,  the 
table  contains  a  comparison  of  the  results  with  the  normal 
law  of  error.  Columns  9  and  14  show  the  squai'e  of  the 
individual  variations  from  the  average  of  all  the  observa- 
tions; and  the  last  line  indicates  the  probable  error  based 
both  on  the  average  variation  and  on  the  standard  variation. 
It  would   hardly   be   expected   that   one-day   counts   during 


TABLE  VII.    RELATIVE  HAULING  COSTS  FOR  EQUAL  TONNAGE 
IN  DIFFERENT  TYPES  OF  ROADS 


1  to  gas  used    100 
le  wliile  traveling.  pro- 
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different  business  conditions  and  at  different  times  of  year 
expanded  to  a  year's  time  would  correlate  closely;  but  we 
do  find  that  the  variations  follow  the  normal  law  of  error 
fairly  well.  It  is  possible  that  the  average  relation  is  no 
more  than  15  per  cent  in  error. 

On  the  basis  of  the  counts  shown,  then,  the  average  annual 
Summit  County  intercity  traffic  on  paved  roads  in  passen- 

TABLE  MIL     ESTI.M.VTED  LLMITS  OF  ECONOMIC  EXPENDITURE 
FOR  SMOOTH  ROAD  arRF.\CES  BASED  ON  RELATIVE  COSTS 
OF  OPER.\TIO.\  .SHOWN  IN  TABLE  VII 

Macad-      Pave- 
Item  Earth    Gravel        am  ment 

Freight  .Service: 
Running  expense  in  cents  per  ton-mile  a-ssumed 

at  60^f  of  total  operating  cost  on  pavement 

and  to  vary  with  gas  used 5  94       4  76         3  62  3  00 

Per  diem  expense  in  cents  per  ton-mile  at  4<K," 

of  operating  cost  on  pavement  and  var\-ing 

inversely  as  speed 7.13       3.45         2  61  2.00 

Total  cost  in  cents  per  ton-mile  to  operate  truck 

over  different  road  surfaces,  sum  of  lines  1  and 

2 13  07       8  21         6  23  5  OC 

Gross  saving  in  operating  expense  in  cents  per 

ton-mile  bv  different  road  surface  improve- 
ments  4  86         6  84  8  0/ 

Outlay    in    5%    10-year   annuity    serial   bonds 

which  would  use  up  entire  gros.s  saving  per 

ton-mile  annually,  in  cents 37  6         52  8  62  4 

Passenger  Service: 
Total  cost  in  cents  per  car-mile  at  8c.  on  pave- 
ment and  increasing  in  proportion  to  ga  =  used 

permile 15  85      12  73         9  68  8  00 

Gross  saving  in  cents  per  car-mile  by  different 

road  surface  improvements ....        312         6   17  7.8i 

Outlay    in    5%    lO-year    annuity    serial   bonds 

which  would  use  up  entire  gross  saving  per 

car-mile  per  year  in  cents 24  10       47.65         60.65 

ger  cars  will  be  70  times  the  traffic  factor;  the  freight 
traffic,  in  tons,  45  times  the  factor;  in  trucks,  20  times;  and 
that  these  figures  are  probably  within  15  per  cent  of  the 
true  values. 

With  the  traffic  thus  determined,  there  remain  operating 
savings  to  be  estimated  and  compared  with  construction 
costs.  Distance,  grades,  rise  and  fall,  curvature,  grade 
crossings,  hardness  and  smoothness,  all  affect  tractive 
resistance,  safe  operating  speeds,  or  both.  All,  except 
hardness  and  smoothness  seem  of  minor  importance  in 
determining  whether  an  improvement  is  or  is  not  justified. 
For  example,  the  reduction  of  one  mile  in  distance  justifies 
a  maximum  operating  expenditure  of  85c.  to  $2.20,  depend- 
ing upon  whether  the  debt  for  this  improvement  is  or  is  not 
to  be  amortized,  for  outlay  per  vehicle  yearly,  at  a  saving 
of  lie.  per  vehicle  mile  given  by  W.  G.  Harger,  in  Engineer- 
ing News-Record,  July  22,  1920,  page  171. 

The  smaller  figure  assumes  a  ten-year  amortization  of 
capital  outlay;  the  larger  assumes  the  earning  of  interest 
on  a   permanent  debt.     In  the  same  article,   Mr.   Harger 


TABLE  IX.     S.\\INGS  TO  INTER-CITY  TR.^FFIC  FROM 
PAVED  RO.ADS 

Macad-         Pave- 
item  Gravel  am  ment 
t-reightserWce:  45timesline4of Table Vm               $2   19           $3  08           $3  64 
Passengerservice:  70timesline7ofTableVIII.    .        2   19             4  32  i  50 

Total  annual  saving  per  mile  of  improvement  for 

each  traffic  factor  unit $4  38  $7  40  $9   14 

Freight  service:  45  times  line  5  of  Table  VIII  16  90  23  74  28  06 

Passenger  Service:  70  times  line  8  of  Table  VIII.    .  16  90  33  36  42  50 

Total  outlay  per  mile  of  improvement  justiBed 

for  each  unit  of  traffic  factor $33.80         $57.10         $70  56 

presents  figures  indicating  practically  no  operating  savings 
in  eliminating  grades  of  2  per  cent  or  under.  In  ordinary 
highway  improvement,  material  reduction  in  distance,  or  of 
long  grades,  except  at  great  expenditure,  is  not  often  pos- 
sible. 

Vehicle  operating  economies  f^ae  to  improved  road  sur- 
faces may  be  judged  by  combining  two  kinds  of  data, 
namely,  observed  operating  results  for  different  surfaces 
and  the  actual  costs  of  operating  over  any  one  type. 

Table  VI  shows  tractive  resistance,  speed  and  gasoli..e 
consumption  on  a  2-ton  truck  test  over  four  types  of  surface. 
This  table  gives  a  clue  to  two  sorts  of  economies  effected 
by  improved  surface.  The  fpi  mile  power  demand  varies; 
it  seems  reasonable  that  with  mis  power  demand  variation, 
certain  running  expenses  per  mile  will  vary,  such  as  gas- 
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oline  consumption,  oil,  tires  and  depreciation.  It  has  been 
assumed  that  these  cost  items  will  vary  with  the  gasoline 
consumption,  as  indicated  in  the  first  line  of  Table  VII. 

But    there    is    another    type    of    cost,    including    driver, 

garaging,  obsolescence,  interest  and  insurance,  which  goes 

on  whether  the  machine  is  running  or  not;  this  is  designated 

as  the  per  diem  charge.    While  the  machine  is  running  such 
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During    Hour  Ending 
KIO    3.      HorRKY   AND   DAILY   VARIATIONS    IN    ROAD 
TRAFFIC  COUNTS 

charge.!  per  mile  will  vary  inversely  as  the  speed.  This 
latter  saving  cannot  be  entirely  saved,  however,  unless 
standini;  time  for  loading  and  waiting  for  work  is  reduced 
in  the  same  proportion.  Table  VII  indicates  the  relative 
per  diem  charges  per  mile  as  speed  rises  on  improved  sur- 
faces and  as  running  time  occupies  more  or  less  of  the 
total  working  hours.  While  it  may  be  too  optimistic  to  hope 
that  the  full  saving  from  increased  speed  will  be  obtained, 
line  two  of  Table  VII,  which  makes  this  assumption,  is  used 
for  further  computations. 

The  most  efficient  truck  costs  which  the  writer  has  found 
have  varied  Ix'tween  4.2  and  6c.  per  ton-mile  for  pave- 
ment operation  during  a  year's  test.  Five  cents  has  been 
used  as  a  base.  Of  this  ."jc.,  3c.  has  been  assumed  as 
the  total  of  the  expenses  which  depend  on  power  demand 
per  mile;  2c.  the  total  of  the  per  diem  items  per  mile,  vary- 


ing inversely  as  the  speed.  The  gross  savings  from  5  to  8c. 
per  ton-mile  for  gravel,  macadam  and  pavement  surfaces 
are  shown  in  the  fourth  paragraph  of  Table  VIII.  The 
next  line  shows  the  maximum  outlay  in  ten-year  5  per  cent 
bonds  one  such  saving  each  year  will  justify,  varying  from 
38c.  for  gravel  to  62c.  for  pavement.  For  passenger  cars 
an  average  cost  of  8c.  a  mile  on  pavement  has  been  assumed; 
and,  since  passenger  cars  can  ordinarily  make  reasonable 
speeds  over  most  types  of  road  surface,  the  power  saving, 
proportional  to  line  one  of  Table  VII,  has  alone  been  applied. 
Gross  savings  from  3  to  8c.  per  car-mile  are  shown  in  para- 
gifiiph  7,  Table  VIII.  One  of  these  savings  a  year  will  pay 
interest  and  principal  on  24c.  to  61c.  in  ten-year  5  per  cent 
annuity  bonds. 

For  convenience  in  computation  Table  IX  applies  the 
relation  between  the  traffic  factor  and  the  savings  and 
justified  outlays  of  Table  VIII,  to  determine  savings  and 
outlays  as  follows: 

hnprorements  for  inter-city  traffic  should  be  limited  to 
frovi  $3i  to  $70  a  mile  multiplied  by  the  product  of  the 
populations  in  thousands  of  the  centers  connected  and 
divided  by  the  distatice  between  them  in  miles;  as  inter- 
city traffic  is  a  community  benefit,  none  of  the  cost  of 
providing  for  it  should  be  specially  assessed  on  abutting 
or  adjacent  property. 

Maintenance 

Obviously,  the  above  figures  are  based  on  the  false 
assumption  that  there  will  be  no  maintenance  expense. 
Such  expense  will  lower  the  allowable  capital  outlay.  But 
maintenance  costs  do  not  yet  seem  sufficiently  definite  in 
terms  of  traffic  and  type  of  roadway  to  justify  any  attempt 
to  reach  the  real  economic  solution,  namely,  the  maximum 
excess  of  savings  over  costs,  including  operation,  main- 
tenance and  capital  charges,  for  any  given  traffic  condi- 
tions. 

What  has  been  attempted  is  a  separation  of  the  sheep 
from  the  goats,  the  roads  which  may  be  profitable  from 
those  certainly  not.  For  instance,  the  Cleveland-Hudson- 
Akron  road  apparently  saves  $41,500  a  mile  annually  to 
through  traffic  alone;  it  originally  cost  less  than  $20,000 
a  mile  which,  with  an  appropriation  of  $8,000  a  mile  main- 
tenance in  1920,  makes  its  general  physical  failure  of  concern 
only  as  it  interferes  with  traffic.  There  seems  no  funda- 
mental objection  to  an  enterprise  which  costs  even  $28,000 
a  year  to  taxpayers  and  returns  $41,600  in  general  trans- 
portation savings.  On  the  other  hand,  the  recently  let 
contract  for  a  section  of  the  Akron-Medina  road  at  $57,000 
a  mile,  with  total  capitalized  savings  to  farmers  and  through 
traffic  of  less  than  $10,000  a  mile,  ought  to  cause  worry. 

Applying  such  an  analysis  to  all  the  road  improvements 
in  Summit  county,  Ohio,  it  appears  that  one-half  of  the 
existing  and  proposed  improvements,  costing  $2,106,000, 
effect  savings  which  will  pay  interest  and  principal  on 
$8,600,000  more  than  they  cost;  and  that  one-half,  costing 
$2,063,000  will  effect  savings  which  will  pay  interest  and 
principal  on  $1,157,000  less  than  they  cost.  While  the 
county's  results  to  date  indicate  a  good  profit  from  road 
improvement,  it  may  be  significant  that  the  entire  $1,114,- 
650  program  for  1921  construction  shows  a  net  loss  of 
S708,000. 

In  other  words,  if  these  roads  were  built  as  toll  roads, 
if  farms  along  them  contributed  $25  an  acre,  if  every 
passenger  car  paid  eight  cents  a  mile  and  every  truck  paid 
as  much  per  ton-mile,  if  these  tolls  did  not  discourage  any 
traffic,  if  there  were  no  maintenance  or  administration 
expenses,  if  all  these  things  were  true,  then  the  supposed 
toll  company  might  be  expected  to  fail  for  $708,000  when 
its  ten-year  five  per  cent  bonds  became  due. 

Ck)NCLUSION 

Apparently,  there  may  be  some  very  distinct  limits  to 
profitable  road  improvement  expenditures.  These  limits 
may  vary  widely  within  a  small  section  of  the  country. 
High  authorities  have  recently  declared  that  no  one  today 
has  the  necessary  information  to  design  a  rational  road 
improvement.  Immense  sums  arc  being  spent  by  states  and 
even  counties  which  have  not  yet  learned  to  value  adequate 
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engineering  services  and  research  as  highly  for  public 
benefit  as  do  contractors,  material  and  equipment  companies 
for  private  profit.  Without  reflection  on  the  ability  or 
efforts  of  highway  authorities,  these  facts  seem  to  indicate 
that  highway  design  and  construction  niethods  today  are 
not  on  that  high  plane  which  justify  those  expenditures 
for  capital  outlay  for  which  fixed  charges  may  approach 
the  economic  limit;  and  that,  as  a  general  policy,  it  may 
be  better  to  build  with  a  smaller  outlay  and  to  spend 
more  for  maintenance  until  such  time  as  adequate  records 
and  better  knowledge  of  traffic  make  certain  the  desirability 
of  vast  public  investments. 

Levee  Settlement  Causes  Seepage 
Under  Pump  House 

Cured  by  Driving  Tight  Row  of  Steel  Sheetpiling 

Next  to  Pump  House  and  Building 

Retaining  Wall 

A  LARGE  drainage  pumping  plant  built  in  a  levee  on 
the  Sacramento  River  in  California  was  constructed 
with  pump  house,  intake  and  discharge  line.^  rigidly  con- 
nected and  each  of  these  three  structures  supported  on 
a  separate  pile  foundation.  As  the  levee  consolidated 
with  age  the  piles  held  the  structures  at  the  original  level 
hut  the  earth  settled  away  from  the  under  side  of  the 


SHEET  PILING  ALONG  REAR  OF  PUMP  HOUSE 
Note  bolt's,  also  depth  of  wash  beneath  bottom  of  concrete 

concrete,  and  thus  opened  a  channel  in  which  river 
water  came  through  the  levee  despite  the  concrete  cut- 
off wall  around  the  discharge  lines.  This  seepage 
carried  away  earth  under  parts  of  the  pump  house  to  a 
depth  of  2  ft.  and  caused  caving  in  the  earth  embank- 
ments around  the  sump.  Undermining  of  the  founda- 
tions was  considered  a  menace  to  the  joints  betweei 
pump  house  and  the  group  of  large  concrete  discharge 
lines  because  if  one  of  these  structures  settled  slightly 
the    joint    would    be    broken.    A    prompt    and  .  entire 


SUMP  SHOWING  INTAKE  PIPES  AND  PROTECTING  WALL 

stoppage  of  this  seepage  was  therefore  deemed  neces- 
sary and  was  accomplished  by  driving  a  line  of  sheet 
piling  which  virtually  brought  the  cutoff  wall  of  the 
levee  well  toward  the  toe  of  the  slope  on  the  side  away 
from  the  river.  At  the  same  time  the  bottom  of  the 
sump  was  paved  with  concrete  and  retaining  walls  were 
built  around  its  sides  to  prevent  further  caving  of  the 
banks. 

The  pump  house,  which  contains  five  50-in.  centrifugal 
pumps,  direct  connected  to  600-hp.  motors,  is  42  x  106  ft. 
■in  plan  and  was  designed  to  withstand  a  head  of  water 
20  ft.  above  the  floor  of  the  plant.  In  order  to  give  the 
structure  sufficient  weight  so  that  it  would  not  float 
when  the  water  rose  to  this  level  walls  and  floors  were 
made  6  to  7  ft.  thick. 

The  pump  house  is  supported  on  24-ft.  wood  piles 
driven  on  6-ft.  centers,  both  ways,  with  a  double  row 
around  the  outside  driven  on  3-ft.  centers.  The  founda- 
tion material  is  a  combination  of  clay  and  sand  with 
occasional  layers  of  quicksand.  The  inner  ends  of  the 
intake  pipes  which  supply  the  pumps  are  bolted  to  the 
pump  house  wall,  from  which  they  extend  about  40  ft. 
into  the  sump.  About  midway  of  their  length  these 
pipes  are  supported  by  iron  rods  slung  from  a  cap  across 
a  row  of  concrete  posts.  Each  pump  discharges  through 
a  60-in.  reinforced-concrete  pipe  about  125  ft.  long, 
these  pipes  being  cast  monolithic  with  the  pump  house 
structure.  The  discharge  pipes  are  also  supported  on 
wood  piles. 

After  the  seepage  was  first  noticed  it  increased 
gradually  until,  when  repairs  were  being  made,  it 
required  two  6-in.  pumps  delivering  a  total  of  about 
5  sec.-ft.  to  remove  water  that  came  under  the  structure 
in  this  way.  This  seepage  so  loosened  the  banks  around 
the  sump  that  considerable  caving  resulted,  one  of  the 
slides  carrying  away  the  end  post  in  the  row  of  posts 
supporting  the  intake  pipes. 

Partly  because  of  the  presence  of  quicksand,  which 
made  it  a  difficult  foundation  job  at  best,  and  partly 
because  of  the  difficulty  of  getting  an  effective  water 
cutoff  around  the  concrete  discharge  pipes,  it  was  con- 
sidered best  to  stop  the  seepage  by  driving  a  line  of 
sheet  piling  entirely  across  the  landward  side  and  both 
ends  of  the  pump  house  and  extending  riverward  to  the 
levee  axis.  This  made  a  total  of  246  ft.  for  which  inter- 
locking steel  piles  were  driven  to  a  depth  of  about  30  ft. 
This  plan  had  the  advantage  that  it  was  unnecessary  to 
make  any  water-tight  joint  around  the  discharge  lines 
The  piles  could  be  driven  along  the  rear  or  landward 
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side  of  the  pump  house  by  simply  unbolting  the  intake 
pipes  from  their  flange  connections  on  the  pump  house 
wall  and  swinging  them  back  a  few  inches  to  allow  the 
followers  with  which  the  piles  were  driven  to  work  in 
between. 

In  order  to  attach  the  piling  permanently  to  the  pump 
house  holes  were  drilled  in  the  concrete,  in  which  48  x 
]  !-in.  bolts  were  placed  and  grouted  with  molten 
.  ulphur.  The  threaded  ends  of  these  bolts  projected  far 
enough  to  extend  through  holes  in  the  sheet  piles. 
After  the  piles  had  been  bolted  up  in  this  manner  the 
.  :)ace  between  them  and  the  pump  house  wall  was 
filled  with  concrete  to  make  a  watertight  seal. 

Data  for  the  foregoing  was  supplied  by  Fred  H. 
Tibbetts,  civil  engineer  of  San  Francisco,  who  had 
charge  of  the  repair  work. 


Final  Report  on  Waste  Disposal 
of  Chicago  Stockyards 

During  Nine-Year  Period  of  Study  Activated  Sludge 

Discovered — Early  Decision  Favoring 

ImhofF  Tanks  Revised 

FOR  nine  years  engineers  and  chemists  of  The 
Sanitary  District  of  Chicago  have  been  studying 
the  sewage  and  sewerage  conditions  of  the  Chicago 
stockyards  region.  The  wastes  put  an  estimated  load 
on  the  drainage  canal  equivalent  to  the  sewage  of 
1,000,000  people.  In  1914  a  preliminary  report  stated 
that  Imhoff  tanks  would  solve  the  problem.  Shortly 
thereafter  the  activated-sludge  process  was  discovered 
and  the  present  report  indicates  that  this  latter  process, 
with  the  necessary  preliminary  and  after  treatment, 
will  more  nearly  meet  the  requirements.  The  packers 
have  offered  to  assume  60  per  cent  of  the  cost,  of  a 
plant  if  the  Sanitary  District  will  pay  the  remainder. 


INrLIXED-nAFFLE    VKHTICAI.-i- LOW    HDllKI;    HOTToM 
SETTLING  TANK 

Thi.s  offer  i.:  now  under  consideration.  It  is  therefore 
possible  that  within  a  reasonable  time  Chicago  will 
have  one  of  the  first  activated-sludge  plants  yet  con- 
structed to  handle  industrial  waste  three  to  four  times 
as  strong  as  ordinary  domestic  sewage.  In  1914,  when 
the  waste  was  strongest,  the  day  sewage  averaged  as 
follows:  Suspended  solids,  281  to  506  p.p.m. ;  oxygen 
consumed,  150  to  269;  fats,  80  to  191;  bin-chemical 
oxygen  consumed,  834  to  1477  p.p.m.  In  the  night 
sewage  the  suspended  solid  content  was  73  to  313 
p.p.m.;  fats,  12  to  134  parts. 


The  three  methods  of  operation  deemed  available 
for  the  stockyards  wastes  are :  (1)  Sewage  and 
sludge  aerated  together,  (2)  the  sewage  and  sludge 
settled  and  re-aerated  during  its  return  to  meet  the 
incoming  sewage,  and  (3)  the  sludge  settled  and  re- 
aerated  and  the  re-aerated  sludge  re-.<ettled  before  its 
return   to   the    incoming   sewage.     Only   the   first   and 


Plon 
.-KLUDGE    AERATION    A.XII   SETTLING   TANK 

third  methods  were  experimented  with.  In  summer 
under  the  first  method  a  stability  of  over  50  could  be 
secured  with  about  9  hr.  aeration  and  31  cu.ft.  of  air 
per  gallon  of  sewage.  In  colder  weather  lower  stabil- 
ities, 10  to  38,  were  secured  with  9  hr.  aeration  and  4 
to  5  cu.ft.  of  air.  Under  the  third  method  the  aeration 
period  was  5.3  hr.  in  the  sewage  tanks  and  3.8  hr.  in 
the  re-aeration  tank,  the  w-eighted  average  being  equiv- 
alent to  a  6.6-hr.  period.  Although  showing  a  sub- 
stantial saving  in  tank  space,  more  settling  space  was 
required  with  re-aeration,  the  settling  periods  being 
1.3  hr.  with  aeration  and  1.7  hr.  without  re-aeration. 
The  air  consumption  was  3.5  cu.ft.  per  gallon,  about 
the  same  in  both  cases. 

Although  re-aeration  effects  a  substantial  saving  in 
tank  space,  it  increases  the  complexity  of  the  process 
and  necessitates  more  careful  supervision,  and  it  is  on 
these  accounts  (hat  the  engineers  are  still  doubtful 
whether  re-aeration  and  re-settling  are  desirable  in  a 
working  plant. 

Another  set  of  experiments  on  the  first  method  was 
made  under  winter  conditions  without  re-aeration  of 
the  sludge  before  return  to  the  aeration  tank.  An 
average  of  4.3  cu.ft.  of  air  was  used  with  an  aeration 
period  of  8  hr.  The  stabilities  ranged  from  41  to  71 
per  cent. 

The  quality  of  the  effluent  produced  by  the  activated- 
sludge  treatment  wa.s  considered  reasonable  and  the 
amount  of  air  and  tank  space  not  excessive  in  view 
of  the  strength  of  the  wa.-^te.  Milwaukee  results  indi- 
cated that  4  to  5  hr.  aeration  with  1.5  cu.ft.  of  air 
is  re<|uired  for  the  sewage  of  that  city  which  is  about 
one-third  the  strength   of  packing-house  waste. 

Screening  the  sewage  through  a  20-  or  30-mesh 
.screen  before  aeration  was  considered  desirable  to 
remove  much  comparatively  inert  coarse  material  which 
resists  oxidation  and  might  settle  on  the  bottom  of  the 
tank  unless  an  excessive  amount   of  air  were  used   to 
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keep  it  in  suspension.  Inasmuch  as  this  material  con- 
tains only  80  per  cent  moisture  it  would  not  require 
filter  pressing. 

In  addition  to  about  400  lb.  of  dry  screenings  about 
2,300  lb.  of  dry  sludge  was  removed  in  the  experimental 
tanks  from  each  million  gallons  of  waste.  It  contained 
99  per  cent  of  water.  As  the  total  flow  of  pacTiing- 
house  waste  is  58  m.  g.  d.,  162,400  gal.  of  wet  sludge 
must  be  disposed  of  daily.  By  pressing  through  small 
filter  presses  for  3]  hr.  under  an  ultimate  pressure  of 
125  lb.  the  water  content  could  be  reduced  to  from  90 
to  75  per  cent.  Adding  2  c.c.  of  sulphuric  acid  per 
gallon  of  sludge  cut  the  time  of  pressing  in  half.  No 
tests  on  drying  the  pressed  sludge  were  made.     Dry, 
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the  sludge  contains  4  to  5  per  cent  of  nitrogen  and  5 
to  7  per  cent  of  fats.  Conclusions  on  some  of  the 
factors  in  more  detail  are  as  follows: 

Sludge — Typical    activated    sludge   from    Packingtown    is 
hrown,  settles  quickly  and  leaves  a  distinct  line  of  demarca- 
tion.    The  moisture  content  of  the  sludge  in  the  aeration 
tanks  after  one-hour  settling  runs  over  99  per  cent. 
TYPICAL  ANALYSES  OF  PACKINGTOWN  SLIDGES 

Calculated  to  Dry)  Weight  Per  Cent 

Per  Cent  Nitro-  Volar  Ether 

Sludge                   Sp.Gr.       MoiEt.  gen  tile  Fixed  Sol. 

Activated     I  004       99  15  4.17  62  6  37.4  6.0 

Imhoff I   02        91   5  2  72  65  35  56 

Dortmund,  tank  D 1.02         91.7  2  88  76  24  8  6 

Dortmund,  tank  C 1.02         90  5  2.65  72  28  8   1 

.^cid  treatment 1.02         92  5  3  07  74  25  18  8 

Dewatcring  E.rperime7}t  —  In  the  dewatering  experiment 
air-drying  on  sand  beds  was  much  more  rapid  with  Imhoff 
than  activated  sludge.  Lagooning  was  unsuccessful.  The 
sludge  settled  to  the  bottom  with  the  water  on  top.  Con- 
centration was  effected  only  by  evaporation;  considerable 
odor  developed. 

Sludge  was  pressed  successfully  without  the  use  of  lime 
in  a  standard  plate  press.  Tests  were  made  with  an  11- 
chambered  plate  press  of  the  center-feed  type,  containing 
12  corrugated  plates,  each  with  225  sq.in.  of  filtering  area. 
For  the  best  results  air  pressure  was  built  up  as  follows: 
At  start,  15  lb.  per  sq.in.;  at  I  hr.,  60'  lb.;  at  1  hr.,  100  lb.; 


at  2  hr.,  140  lb.  The  time  varied  from  2  to  5  hr.  but  was 
materially  shortened  by  providing  a  sludge  that  was  well 
activated.  The  sludge  experimented  with  ranged  from  97.9 
per  cent  moisture  upward.  The  first  20  tests  were  made 
with  a  J-in.  cake.  Radial  ribs  were  then  added,  which  im- 
proved the  hardness  of  the  cake.  Thicker  cakes  were  less 
firm.  A  i-in.  cake  had  a  moisture  content  of  73.9  per  cent 
and  one  of  li  in.  78.2  per  cent. 

Sulphuric  acid,  or  acid  cake  in  sufficient  amount  to  neu- 
tralize the  alkalinity  of  the  sludge,  improved  the  yield  of 
the  cake  from  11.7  to  38.5  per  cent,  prevented  decomposition 
of  the  sludge,  reduced  clogging  of  the  filter  cloths  and 
increased  the  nitrogen  content  of  the  sludge  from  0  72  to 
2.88  per  cent. 

Cotton  duck  cloths  gave  as  satisfactory  results  as  linen. 
For  the  52  tests  two  complete  sets  of  cotton  duck  cloths 
were  used.  The  addition  of 
ribs  increased  the  relative 
drainage  area  as  compared  to 
cake  area.  The  improvement 
was  pronounced  on  a  i-in.  cake, 
the  yield  being  doubled. 

Slopes  in  Tank  Bottoms  — In 
hopper  bottom  tanks  slopes  of 
30  deg.  with  the  horizontal  were 
found  insufficient.  A  45-deg. 
slope  was  not  entirely  satisfac- 
tory, but  61  deg.  was. 

Filtros  Plates— Tests  showed 
that  each  filtros  plate  needs 
support  on  four  sides  in  a 
sturdy  box.  A  marked  increase 
in  air  pressure  equivalent  to  3.2 
ft.  during  the  period  April  23 
to  Nov.  14,  1917,  was  largely 
attributed  to  iron  rust. 

Screen  Tests  —  A  30-mesh 
screen  operated  for  124  days 
recovered  858  lb.  dry  weight  per 
million  gallons  from  6,000,000 
gal.  total  passed.  This  was  a 
reduction  of  18.8  per  cent  of  the 
total  suspended  m^.tter.  The 
20-mesh  screen  operated  139 
days,  handled  5,000,000  gal.  and 
recovered  368  lb.  dry  weight 
per  million  gallons,  equivalent 
to  9.6  per  cent  of  the  total  sus- 
pended matter.  However,  the 
crude  sewage  averaged  547 
p.p.m.  during  the  30-mesh  run  against  460  p.p.m.  during 
the  20-mesh  run. 

Acid  Treatment — With  a  crude  sewage  made  slightly  acid 
with  sulphuric  acid  somewhat  better  removal  of  suspended 
matter,  70  per  cent,  is  obtained  than  by  plain  sedimentation. 
Scum  formed  slowly  and  was  small  compared  to  plain  sedi- 
mentation in  Dortmund  tanks.  The  accumulation  of  sludge 
and  scum  for  the  Dortmund  tank  C  was  5.8  cu.yd.  per  million 
gallons;  for  Dortmund  tank  D,  9.6  cu.yd.;  for  the  Imhoff  tank 
8.1  cu.yd.;  for  chemical  precipitation,  12.7  cu.yd.,  and  for 
the  acid  treatment,  7.8  cu.yd.  The  acid  sludge  is  somewhat 
higher  in  nitrogen  than  Imhoff  or  plain  settling  sludge 
and  is  highest  of  all  the  sludges  in  ether  soluble  matter. 
It  was  foul  in  odor,  drying  much  less  rapidly  on  a  sand  bed 
than  Imhoff  sludge. 

Imhoff  Tank  —  Conclusions  from  the  operation  of  a  9-ft. 
diameter,  17-ft.  depth  Imhoff  tank  for  six  years  are  that 
higher  reductions  are  obtained  from  a  horizontal  flow  than 
with  a  vertical  flow.  Suspended  matter  removed  by  upward 
velocities,  ranging  from  1.9  ft.  to  5  ft.  per  hour  with  corre- 
sponding detention  periods  of  4  hr.  and  1.5  hr.,  were  45 
and  50  per  cent  reduction  respectively.  Horizontal  veloci- 
ties of  12.5,  9.2  and  6.0  ft.  per  hour  with  detention  periods 
of  1.4,  1.9  and  2.9  hr.  gave  42,  59  and  57  per  cent  reductions 
respectively.  The  ebullition  of  gas  from  the  sludge  chamber 
was  continuous.  Although  generally  inoffensive,  hydrogen 
sulphide  was  sometimes  noted.     Scum  was   nearly  always 
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present  on  the  g:as  vent  surface.  A  thin  grease  scum  per- 
sisted on  the  surface  of  the  settling  chamber  and  was  re- 
moved at  the  rate  of  0.4  cu.yd.  per  million  gallons.  The 
sludge  was  uniformly  black  or  dark  gray  in  color,  flowed 
freely  and  drained  readily  on  the  drying  beds  to  a  spadable 
condition  in  summer  in  4  to  7  days,  and  in  winter  under 
glass  in  4  to  5  days. 

Sprinkling  Filter — Four  years'  operation  of  a  sprinkling 
filter  6  ft.  in  depth,  consisting  of  Zh  ft.  of  15  to  2  in.  lime- 
stone overlying  6  in.  of  2  to  4-in.  stone,  receiving  the  efflu- 
ent from  the  Imhoff  tank  was  satisfactory.  It  was  dosed 
with  a  Taylor  circular  spray  nozzle  with  a  cam  device 
for  regulating  the  head.  Rates  (actual  net  yields)  were 
0.786,  0.987,  1.313  and  0.965  m.g.d.  Suspended  matter  ap- 
plied varied  from  43  to  340  p.p.m.  and  the  removal  ranged 
fi-om  48  to  63  per  cent.  Nitrates  in  the  effluent  varied  from 
5.3  to  34  p.p.m.  An  average  relative  stability  for  the  whole 
period  was  68.7;  with  high  rates  in  the  winter  it  ranged 
from  18  to  29  and  with  low  rates  in  the  winter  from  24 
to  74.  During  the  summer  it  ranged  from  61  to  98  with  oni- 
month  only  at  40.  The  performance  was  best  emphasized 
by  the  reduction  in  dissolved  oxygen  requirements;  990 
p.p.m.  was  required  for  complete  stabilization  for  the  crude 
sewage,  whereas  the  filter  effluent  was  137,  a  reduction  of  87 
per  cent  for  the  tank  and  filter.  Unloading  maintained  a 
balance.  Only  slight  pooling  was  noted  andno  signs  of  any 
permanent  loss  of  ca- 
pacity by  reduction  of 
fats  and  solids.  With 
the  high  temperature 
of  the  sewage  cold 
weather  causes  little 
difficulty  in  operation. 
It    is    concluded    that 
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RESULTS   OF  SCREEN   EXPERIMENTS 

with  such  a  coarse  sprinkling  filter  net  yields  of  at  least 

0.75  m.g.d.  can  be  maintained. 

Secondarii   Srftiintj — Both    Dortmund    and    Imhoff    tanks 

were  used  to  retain  the  suspended  matter  passed  by  the 
sprinkling  filter.  In  the  former,  with  a  detention 
period  of  one  hr.  and  upward  velocity  of  from  2.4  to 
3.5  ft.  per  hour,  the  removal  varied  from  14  to  54 


AERATION  TANKS 


CHICAGO   STOCKYARDS   SEWACE  TESTING    STATION 

ler  cent.  In  an  Imhoff  tank  of  the  flowing-through  type, 
with  a  detention  period  of  2.2  hr.  at  first  and  later  1.6  hr., 
the  removal  varied  from  44  to  73  per  cent. 

Owing  to  the  excessive  .ncum  formation  at  times,  and  the 
comparative  difliculty  of  maintaining  single  chamber  tanks, 
a  double-deck  type  seems  preferable  although  it  is  suggested 
that  a  shallow"  tank  with  Dorr  (hirkcner  for  the  settling 
solids  and  a  skimmer  for  the  scum  might  prove  practicable. 

The  report  is  issued  by  The  Sanitary  District  of  Chicago 
of  which  Albert  W.  Dilling  is  chief  rnginoer,  and  Langdon 
Pcarse  is  sanitary  engineer.  Acknowledgment  is  made  in  it 
to  two  former  chief  engineers,  fJcorge  M.  Wisner  and  E.  L 
Kelly,  under  whose  direction  part  of  the  experimental  work 
was  conducted  and  .1.  .1.  Newman.  Dr.  V.  W.  Mohlman. 
Chemist,  and  Dr.  Arthur  Lrdrrrr.  former  chemist. 
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An  Analysis  of  the  Current  Valuation  Report  on  the 
Kansas  City  Southern  Properties 

status  of  Investigation  to  Date — Present  Announcement  of  Interstate  Commerce  Commission  Includes 
Single  Sums  as  "Value"  But  No  Statement  of  Method — Land  Acquisition  Costs  Apparently  Disallowed 

By  Samuel  W.  Moore 

(l.niKil   c-ounsrl,    Thi-   Kansas    ciiy    SouUiei  n    K;nl\VHy   Co.,    Xhw    York 


On  a  few  occashns,  the  pages  of  this  journal 
have  carried  articles  loritten  by  prominent  mem- 
bers of  the  legal  profession  and  bearing  on  sub- 
jects in  which  engineering  plays  a  leading  role. 
Judge  Moore's  contribution,  written  espeiialbj  for 
Engineering  News-Record  at  the  request  of  the 
editors,  is  notable  as  an  authoritative  analysis  of 
the  more  important  nuestions  at  issue  in  the  federal 
valuation  of  the  railroads  of  the  United  States. 
With  the  issuance,  April  5,  1921,  of  "supplemental" 
valuation  reports,  including  additional  costs  of  ac- 
quiring lands,  as  required  by  the  Supreme  Court 
decision  in  the  Kansas  City  Southern  case  a  year 
ago,  there  is  reason  to  believe  that  the  valuation 
of  this  property  urill  continue  as  a  test  case  of  final 
methods  to  be  employed.    Judge  Moore's  connection 


with  the  cane  dates  from  its  inception  and  it  ivas  he 
who  finally  secured  a  favorable  decision  from  the 
Supreme  Court  even  after  many  railroad  men,  in 
light  of  the  Minnesota  rate  case  decision,  had  dis- 
couraged the-  project  of  compelling  the  Interstate 
Commerce  Commission  to  find  and  report  separately 
additional  costs  of  acquiring  carrier  lands.  This 
article  brings  the  discussion  up  to  date  and  includes 
a  clear,  well  measured  statement  of  the  railroads' 
viewpoint.  Discussion  of  the  subject  at  this  time, 
previous  to  formal  hearings  before  the  Interstate 
Commerce  Coynmission  as  a  tvhole,  is  thought 
proper  since  at  this  stage  of  progress  the  matter  is 
considered  in  the  nature  of  an  investigation  rather 
than  a  "case."  It  appears  that  the  investigation  is 
far  from  completed. — EDITOR. 


FOUR  "supplemental  tentative  valuations"  were  an- 
nounced by  Division  1  of  the  Interstate  Commerce 
Commission,  April  5,  1921,  in  the  cases  of  the  Kansas 
City  Southern,  the  Los  Angeles  &  Salt  Lake,  the  Atlanta, 
Birmingham  &  Atlantic,  and  the  Winston-Salem  South- 
bound, marking  the  most  recent,  if  not  the  final  action 
of  the  commirsion  in  the  valuation  of  those  properties. 
A  statement  summarizing  these  reports  appeared  in  the 
Engineering  News-Record,  April  21,  1921.  For  each  of 
these  roads,  the  commission,  through  Division  1  (which 
for  convenience  will  be  referred  to  as  the  commission), 
has  fixed  a  single  sum  as  the  tentative  final  figure  of 
value.  These  single  sum  values,  as  their  name  indi- 
cates, are  tentative  only,  and  the  companies  are  entitled 
again  to  file  their  protests  and  to  have  further  hearings 
before  the  commission,  at  which  they  may  urge  that 
values  of  their  properties  should  be  greater  than  those 
made  in  the  reports.  It  is  only  after  these  protests 
shall  have  been  heard  by  the  commission,  and  disposed 
of,  that  its  single  sum  figures  of  value,  whatever  they 
may  then  be,  will  become  final. 

It  is  generally  assumed  by  those  interested  in  valua- 
tion work  that  the  Kansas  City  Southern  has  been  se- 
lected by  the  commission  as  a  test  case,  or  as  one  of 
several  test  cases,  for  the  purpo.se  of  trying  out  the  act 
for  the  valuation  of  railroads.  What  follows,  therefore, 
is  an  analysis  of  the  valuation  proceedings  in  so  far  as 
they  affect  that  road  and  with  particular  respect  to 
the  current  "supplemental"  report. 

The  supplemental  tentative  valuation  deals  with  two 
subjects:  First,  single  figures  of  value  assigned  to  the 
Kansas  City  Southern  proper,  and  separately  for  its 
subsidiary  companies,  and,  second,  the  so-called  excess 
cost  of  acquisition  of  lands.  These  two  matters  are 
considered  separately  and  in  the  order  named. 

No  single  figure  of  value  has  been  stated  for  the 
Kansas  City  Southern  as  a  system.  The  company  had 
asked  that  this  be  done,  for  the  reason  that  Section  422 


of  the  Transportation  Act,  1920,  providing  for  the  dis- 
position of  earnings  in  excess  of  6  per  cent  of  the  value 
of  railway  property  held  and  used  for  the  service  of 
transportation,  provides  that  the  value  of  railway  prop- 
erty and  the  net  operating  income  of  a  group  of  car- 
riers, "which  the  Commission  finds  are  under  common 
control  or  management  and  are  operated  as  a  single 
system,  shall  be  computed  for  the  system  as  a  whole 
irrespective  of  the  separate  ownership  and  accounting 
returns  of  the  various  parts  of  such  system."  It  would 
seem  necessary  that  system  values  should  be  established, 
and  doubtless  this  will  ultimately  be  done. 

The  single  figures  of  value  for  the  Kansas  City 
Southern,  and  separately  for  each  of  its  constituent 
lines,  as  nearly  as  they  can  be  ascertained  from  the 
commission's  report,  are  as  follows: 

Kansas  City  Southern  Rv $30,086  595 

Texarkara  &  Fort   Smith    S, 077. 191 

Kansas  CItv,  Shreveport  &  Gulf 8  725.737 

Port  Arthur  Canal  &   Dock 1.927.309 

Afaywood  &  Sugar  Creek 34.000 

Ft.  Smith  &  Van   Buren 47.000 

Poteau  Valley    94.068 

Arkansas    Western 343.22.8 

Kansas  Ciiy.   Shreyeport  &  Gult  Terminal    .    .  150,779 

Total    $  19.185,907 

The  first  thoughts  that  suggest  themselves  are:  Do 
these  figures  represent  the  deliberate  judgment  of  the 
commission?  Has  it  definitely  determined  how  railway 
property  shall  be  valued?  Has  it  decided  that  there  is 
one  value  for  all  purposes,  or  different  values  for  dif- 
ferent purposes?  Has  it  formulated  the  rules,  prin- 
ciples, processes  and  methods  of  railroad  valuation? 

It  seems  highly  probable  that  these  questions  must  be 
answered  in  the  negative,  for  the  following  reasons: 
The  first  tentative  valuation  of  the  Kansas  City  South- 
ern was  issued  by  the  commission  in  1916.  It  stated 
no  single  sum  value.  A  protest  was  filed;  thousands  of 
pages  of  testimony  were  taken,  and  the  case  argued  and 
submitted  to  the  commission  in  1918.    A  decision  was 
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handed  down,  dated  July  1,  1919,  not  giving  any  single 
sum  figure  of  value,  but  confined  entirely  to  statements 
of  original  cost  to  date,  cost  of  reproduction  new,  cost 
of  reproduction  less  depreciation,  and  lands.  The  report 
of  the  commission  is  contained  in  Valuation  Reports,  1, 
pages  223-442.  Commissioners  Hall  and  Daniels  dis- 
sented, and  Commissioners  Aitchison  and  Eastman  did 
not  participate  in  the  disposition  of  the  case.  The  com- 
mission, as  soon  as  the  President  shall  have  completed 
the  appointment  of  four  new  members,  will  consist  of 
eleven  commissioners,  and  there  will  then  be  upon  the 
commission  but  three  out  of  the  eleven  who  voted  for 
the  decision  of  July  1,  1919.  Of  the  remaining  eight 
members,  four  will  be  newly  appointed  members  who 
have  not  participated  in  any  of  the  previous  hearings, 
and  of  the  remaining  four,  two  did  not  sit,  and  two 
dissented  at  the  previous  hearing.  Division  1,  which 
issued  the  recent  report,  is  composed  of  Commissioners 
McChord,  Aitchison  and  Meyer,  and  of  these  three  it 
may  be  assumed  that  Mr.  Commissioner  Aitchison  did 
not  participate,  since  he  did  not  participate  at  the  pre- 
vious hearing.  This  apparently  leads  to  the  inference 
that  the  recent  report  reflects  the  views  of  but  two 
members  of  the  entire  commission.  It  is  hardly  to  be 
supposed  that  the  commission  would  assume  the  tre- 
mendous responsibility  of  deciding  upon  the  rules  and 
principles  which  are  to  govern  the  valuation  of  the  vast 
railroad  property  in  this  country  without  the  fullest 
consideration  by  the  entire  commission  as  finally  con- 
stituted and  reorganized  after  the  four  new  appoint- 
ments. 

Single  Sums  as  "Value" 

So  far  the  commission  has  not  at  any  time  made  any 
announcement  whatsoever  of  the  kind  of  value  it  is  to 
find,  or  the  rules  for  its  determination.  In  the  hearings 
and  arguments  thus  far  had  before  the  commission,  in 
the  numerous  briefs  that  have  been  filed  and  in  the 
articles  and  books  that  have  been  written,  the  greatest 
confusion  prevails  upon  this  subject.  For  several  years 
it  was  maintained,  and  argued  to  the  commission  on 
several  occasions,  that  the  commission  was  not  required 
to  find  a  single  sum  of  value,  but  only  to  ascertain  for 
each  carrier  its  cost  to  date,  its  cost  of  reproduction 
new,  its  depreciation  and  the  value  of  its  lands,  thus 
leaving  to  the  court  or  commission,  whenever  the  sub- 
ject should  come  up,  the  duty  of  fixing  its  own  single 
sum  of  value.  But  in  the  Texas  Midland  case,  decided 
June  1,  1918,  the  commission  determined  that  it  was 
authorized  to  find  a  single  sum  as  the  value  of  the 
property  for  purposes  under  the  act  to  regulate  com- 
merce, although  it  was  questionable  in  its  mind  whether 
it  was  required  to  do  so.    It  is  said: 

While  it  may  be  questioned  whether  or  not  the  act  re- 
quire!; the  finding  of  a  sinRlc  sum  as  the  value  of  the  prop- 
erty, we  are  of  the  opinion  that  it  authorizes  the  finding 
of  such  value  for  purposes  under  the  act  to  regulate  com- 
merre,  and  it  is  our  purpose  utlimatcly  to  make  such  a 
finding  as  to  each  property. 

What  is  value  "for  purposes  under  the  act  to  regulate 
commerce"?  Is  it  value  in  the  ordinary  and  usual  sense 
of  the  word,  or  is  it  a  "rate  base,"  in  the  sense  of  an 
arbitrary  figure  to  be  used  in  the  making  of  rates?  Is 
it  value  in  the  commercial  sense,  sometimes  called  ex- 
change value  or  pecuniary  value?  Is  there  one  value 
for  rate-making  purposes,  another  for  purposes  of  con- 
demnation or  consolidation,  another,  for  purposes  of 
recapture  of  excess  earnings,  another  for  purposes  of 


taxation;  or  is  there,  as  the  carriers  contend,  but  one 
true  value  for  all  purposes?  -  These  questions  have  all 
been  exhaustively  presented  to  the  commission.  They 
are  now  pending  before  it,  and  must  soon  be  determined. 
While  the  commission  has  remained  silent  upon  this 
all-important  subject,  its  director  of  valuation,  Hon. 
C.  A.  Prouty,  has  prepared  a. formula  for  the  valuation 
of  railroad  property,  and  in  January,  1920,  at  a  public 
hearing,  he  urged  the  commission  to  adopt  it.  This 
recommendation  from  the  director  of  valuation  is  highly 
important,  not  only  because  of  his  close  relation  to  the 
commission,  but  because  of  his  great  familiarity  with 
the  railroad  problem,  and  most  important  of  all,  his 
thorough  appreciation  of  the  difficulties  which  it  pre- 
sents and  the  grave  responsibility  which  it  imposes 
upon  the  commission. 

Would  Not  Consider  Commercial  Value 

Judge  Prouty's  recommendation  is  that  the  commis- 
sion do  not  attempt  or  undertake  to  find  value  in  its 
economic  or  commercial  sense.  His  conception  of  the 
value  required  by  the  Valuation  Act  is  an  equitable  sum 
to  be  determined  for  each  carrier,  resting  in  the  dis- 
cretion of  the  commission,  and  considered  and  deemed 
by  it  a  fair  and  equitable  amount  upon  which  the  car- 
rier should  be  permitted  to  earn  a  fair  return.  In  his 
printed  Memorandum  Upon  Final  Value  fpage  2),  above 
referred  to,  he  says: 

In  a  memorandum  filed  with  the  commission  upon  the 
first  valuation  hearing  I  stated  that  this  value  to  be  fixed 
by  the  commission  was  not  the  exchange  or  condemnation 
value,  so  called,  but  was  rather  that  sum  upon  which,  giv- 
ing due  consideration  to  all  relevant  facts,  a  fair  return 
ought  to  be  allowed.  Nothing  which  has  transpired  in  all 
the  elaborate  discussions  then  and  since  has  in  anywise 
tended  to  alter  that  opinion. 

For  this  "sum"  there  is  no  known  standard  or  meas- 
ure. It  bears  no  relation  to  commercial  or  pecuniary' 
value.  In  fact,  Judge  Prouty  entirely  rejects  commer- 
cial value,  and  in  rejecting  it,  says  (page  5) :  "I  can 
not  believe  that  this  kind  of  going  value  can  be  at  all 
considered  by  you  in  finding  the  rate-making  value  for 
which  you  are  in  search." 

Formula  Proposed  by  Director  Prouty 

Judge  Prouty  then  proceeds  to  state  his  formula  for 
determining  the  value  that  he  recommends  be  found  by 
the  commission,  starting  with  cost  of  reproduction  less 
depreciation  as  the  basis  of  computation.  The  formula 
adds  an  element  of  value  known  as  "going  value"  which 
attaches  to  the  property  itself  and  "is  the  same  whether 
the  exchange  value  of  that  property  is  great  or  small." 
It  also  adds  appreciation  as  an  element  of  value,  for  the 
rea.son  that  "it  is  universally  admitted  that  an  old  and 
seasoned  roadbed  is  worth  more  for  the  transaction  of 
business  than  a  new  one."  The  director  then  proceeds 
to  a  consideration  of  the  proper  measure  of  appreciation 
and  going  concern  value,  and  reaches  the  rather  sur- 
prising conclusion  (page  10)  that  the  aggregate  of 
these  two  elements  is  "some  7  or  8  per  cent  of  the  cost 
of  reproducing  the  road,  including  general  expenditure 
hut  excluding  land,"  and  that  "that  sum  should  be  added 
to  the  depreciated  cost  of  the  property  in  reaching  its 
value."  In  practice  he  takes  the  average  of  these  two 
figures — 7J  per  cent  of  the  cost  of  reproducing  the 
road — and  adds  that  to  cost  of  reproduction  le.ss  depre- 
ciation, and  to  this  sum  he  adds  "present  value"  of 
lands,  materials  and  supplies,  and  working  capital,  and 
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the  result  is  given  as  the  value  of  the  road.  In  order 
to  illustrate  his  formula  he  takes  as  a  concrete  illustra- 
tion the  Texas  Midland  Railroad,  and  computes  its  value 
as  follows  (page  10) : 

Cost  of  reproduction,   less  depreciation $2,597,389 

Add   H  per  cent  of  cost  of  road,  new,  includ- 
ing general  expenditures,  excluding  land....  214,025 

Present  value   of  lands      '^ao'I5? 

Materials   and   supplies ?5'„Aa 

Working    capital 60,000 

Total $3,223,038 

Judge  Prouty  concludes  that  a  valuation  of  the  Texas 
Midland  at  $3,225,000  would  be  a  fair  value  upon  which 
to  permit  the  owners  of  that  property  to  earn  a  return, 
and  expresses  his  conclusion  in  the  following  language 
(pages  10-11) : 

For  my  own  part,  considering  the  history  of  the  Texas 
Midland,  I  am  satisfied,  from  an  examination  of  the  whole 
matter,  that  something  in  the  vicinity  of  $3,225,000  would 
be  a  fair  value  upon  which  to  permit  the  owners  of  this 
property  to  earn.  That  value  includes  materials  and  sup- 
plies and  working  capital.  The  materials  and  supplies  are 
stated  at  the  amount  actually  on  hand  upon  the  date  of 
valuation.     Ordinarily  this  figure  can  probably  be  accepted. 

This  does  not  profess  to  be  the  pecuniary  or  economic 
value  of  the  Texas  Midland.  It  would  scarcely  be 
claimed  that  the  road  could  be  sold  at  that  sum,  or  any- 
where near  it,  or  that  if  the  Government  condemned  the 
road  for  the  purpose  of  consolidating  it  with  some  other 
railroad,  it  would  be  required  to  pay  this  sum,  or  any- 
thing near  it.  It  may  be  an  equitable  "sum"  or  a  rate 
base.  Certainly  it  does  not  pretend  to  be  value  in  the 
commercial  sense. 

Formula  Evidently  Used  in  the  Current  Report 

Coming,  now,  to  the  supplemental  tentative  valuation 
of  the  Kansas  City  Southern,  it  is  apparent  that  while 
the  commission  has  not  seen  proper  at  this  time  to 
disclose  the  method  by  which  it  has  arrived  at  the  sum 
of  $49,485,907,  in  the  aggregate  (which  has  been  found 
to  be  value,  "as  that  term  is  used  in  the  Interstate  Com- 
merce Act"),  it  seems  highly  probable  that  Judge 
Prouty's  formula  has  been  employed.  It  is  greatly  to  be 
regretted  that  there  has  been  no  disclosure  by  the  com- 
mission of  the  processes  employed,  in  view  of  the  fact 
that  the  Valuation  Act  requires  it  to  state  "an  analysis 
of  the  methods  of  valuation"  employed.  The  commis- 
sion, however,  appears  also  to  have  followed  the  recom- 
mendation of  Judge  Prouty  in  his  memorandum  (page 
9),  where  he  says:  "The  commission  is  under  no  obli- 
gation to  state  the  mental  processes  by  which  it  arrives 
at  that  conclusion,  nor  does  it  seem  to  me  that  it  should 
attempt  to  do  so." 

The  commission's  final  revision  of  the  figures  showing 
cost  of  reproduction  new  and  the  cost  of  reproduction 
less  depreciation  has  not  been  made  public.  Approxi- 
mating these  figures  as  nearly  as  possible,  it  seems 
highly  probable,  however,  that  the  commission,  follow- 
ing Judge  Prouty's  formula,  has  taken,  for  each  carrier, 
the  cost  of  reproduction  less  depreciation  as  the  base, 
and  has  added  to  it  (a)  about  7J  per  cent  of  cost  of 
reproduction  of  the  road  accounts  (excluding  land  and 
equipment),  (b)  the  so-called  present  value  of  lands 
(not  including  excess  cost  of  acquisition),  (c)  mate- 
rials and  supplies  and  working  capital,  together  with 
(d)  the  cost  of  the  Port  Arthur  Ship  Canal.  The 
aggregate  of  these  items  is  evidently  stated  as  the  ten- 
tative final  single  sum  figures  of  value,  for  each  of  the 
carriers  constituting  the  Kansas  City  Southern  System. 


There  are  a  number  of  significant  conclusions  to  be 
drawn  from  these  figures.  They  do  not  purport  to  be 
the  commercial  or  economic  value  of  the  properties.  No 
one  would  for  a  moment  contend  that  they  could  be 
bought  or  condemned  for  any  such  sum.  It  is  apparent 
that  no  consideration  has  been  given  to  their  earning 
power.  The  company  has  heretofore  insisted  before  the 
commission,  and  still  insists,  in  the  language  of  the 
Supreme  Court"of  the  United  States  (Branson  v.  Bush, 
251  U.  S.,  181),  that  the  value  of  its  properties  results 
from  the  use  to  which  they  are  put,  anu  varies  with  the 
profitableness  of  that  use,  present  and  prospective,  ac- 
tual and  anticipated.  On  that  basis  it  has  submitted  evi- 
dence to  the  commission  that  the  value  of  its  properties, 
on  June  30,  1914,  was  somewhere  between  $75,000,000 
and  $80,000,000. 

Land  Costs  Apparently  Disallowed 
The  formula  of  value  apparently  employed  by  the 
commission  makes  value  largely  dependent  upon  esti- 
mated cost  of  reproduction  and  depreciation  figures.  A 
dollar  of  estimated  cost  in  a  bankrupt  road  is  given  the 
same  value  "as  that  term  is  used  in  the  Interstate 
Commerce  Act"  as  a  dollar  of  cost  in  the  most  pros- 
perous road  in  the  country.  This  value,  it  should  be 
remembered,  is  to  be  used  for  the  purpose  of  the  con- 
solidation of  roads,  for  the  issue  of  securities  and  for 
the  recapture  of  excess  earnings,  as  well  as  for  the 
purpose  of  rate  making.  It  may  be  noted  in  passing 
that  in  the  Grand  Trunk  arbitration,  two  out  of  the 
three  arbitrators  have  very  recently  decided  that  the 
value  of  that  system  was  to  be  determined  by  its  earn- 
ing power  under  reasonable  rates,  and  that  evidence  of 
its  cost  of  reproduction  was  not  even  admissible. 

It  is  further  apparent  that  nothing  has  been  allowed 
for  the  so-called  excess  cost  of  acquisition  of  land, 
which  the  commission  has  computed  in  response  to  the 
Kansas  City  Southern  mandamus  suit,  decided  by  the 
Supreme  Court  of  the  United  States  on  March  8,  1920. 
The  aggregate  amount  of  such  excess  cost  of  acquisition 
of  land,  stated  for  the  first  time  in  the  supplemental 
tentative  valuation  of  April  5,  1921,  and  apparently 
disallowed  in  the  figures  of  final  value,  is  $4,371,970. 
The  so-called  present  value  of  the  company's  lands 
which  apparently  has  been  included  in  the  final  figures 
is  stated  at  $4,609,377.  The  aggregate  of  these  two 
amounts,  which  represents  the  estimated  total  cost  of 
acquisition  of  the  company's  carrier  lands  as  of  June 
30,  1914,  is  $8,981,347. 

It  is  of  the  highest  importance  that  a  clear  under- 
standing be  had  of  the  so-called  "present  value"  and 
"cost  of  acquisition"  of  lands.  The  impression  has  been 
created  in  some  quarters  that  the  commission  has  al- 
lowed the  railroad  companies  the  "present  value"  of 
their  lands,  but  that  they  are  not  satisfied  with  that 
allowance  and  insist  upon  having  something  additional, 
called  "excess"  cost  of  acquisition. 

The  so-called  "present  value"  is  not  present  value  at 
all.  The  use  of  the  expression  is  highly  misleading. 
If  it  were  true  that  the  carriers  had  been  allowed  the 
real  present  value  of  their  lands,  they  would  be  entirely 
satisfied  with  it,  and  would  not  be  asking  for  something 
in  addition.  The  so-called  present  value  is  determined 
by  taking  the  average  market  value  of  adjoining  land 
and  applying  it  to  the  area  of  the  right  of  way.  The 
cost  of  acquisition  is  an  estimate  of  what  it  would  cost, 
as  of  valuation  date,  to  acquire  the  right  of  way  by 
purchase  or  condemnation. 
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The  meaning  of  these  expressions  will  be  made  clear 
by  an  illustration.  The  railway  company,  let  us  assume, 
f"esires  to  acquire  a  strip  of  right  of  way  100  ft.  wide 
and  containing  5  acres,  running  diagonally  through  a 
farm  of  160  acres,  the  average  value  of  the  entire  farm 
being-  §300  per  acre.  The  5  acres  of  right  of  way  mul- 
tiplied b;.-  $300,  the  average  market  price  per  acre,  gives 
$1,500,  which  the  commission  calls  the  "present  value" 
of  the  right  of  way.  But  every  one  with  the  slightest 
experience  knows  that  to  acquire  a  100-ft.  strip  of 
right  of  way  through  a  160-acre  farm  would  cost  much 
more  than  the  average  market  value  per  acre  of  the 
entire  farm. 

There  would  be  consequential  damages  to  pay,  re- 
sulting from  the  damage  to  that  part  of  the  farm 
remaining  after  the  right  of  way  strip  was  taken  out. 
In  the  case  supposed,  it  would  cost  not  less,  let  us 
assume,  than  $3,000,  or  double  the  so-called  present 
value,  to  actually  acquire  the  strip  of  right  of  way  by 
purchase  or  condemnation.  The  real  present  value 
would  be  what  it  would  cost  to  acquire  the  right  of  way, 
or  to  acquire  an  adjacent  right  of  way  of  equal  value, 
and  that  cost,  in  the  case  supposed,  would  be  $3,000. 
The  cost  of  acquisition  would  be  $3,000;  the  so-called 
present  value  would  be  $1,500,  and  the  so-called  excess 
cost  of  acquisition  would  be  the  amount  by  which  the 
cost  of  acquisition  exceeded  the  so-called  present  value, 
which  would  be  $1,500. 

The  cost  of  acquisition  of  lands  is  only  another  and 
more  appropriate  name  for  cost  of  reproduction  of  lands. 
Cost  of  reproduction,  whether  of  physical  property  or 
of  lands,  is  a  recognized  element  or  factor  in  determin- 
ing value.  The  commission  has  apparently  included  in 
its  formula  the  cost  of  reproduction  of  rails,  ties  and 
other  physical  property,  but  has  declined  to  include  the 
'ost  of  reproduction  of  lands. 

"Kind"  of  Value  Must  Still  Be  Determined 

While  it  is  probable  that  this  most  recent  tentative 
valuation  of  the  Kansas  City  Southern  does  not  repre- 
sent the  deliberate  and  considered  judgment  of  the 
commission  and  should  be  regarded  only  as  an  additional 
step  in  the  development  of  this  most  important  subject, 
it  is,  nevertheless,  manifest  that  its  outstanding  feature 
is  that  a  purely  physical  valuation,  on  a  basis  of  esti- 
mated cost,  appears  to  have  received  the  commission's 
approval. 

Apparently  the  cost  of  reproduction  of  carrier  lands 
is  to  be  ignored  in  so  far  as  it  exceeds  the  so-called 
present  value;  the  earning  power  of  the  road  is  to  be 
disregarded,  and  bankrupt  roads  and  prosperous  roads 
are  to  be  valued,  in  the  main,  in  proportion  to  their 
estimated  reproduction  costs.  This  process  may  be 
appropriate  for  the  fixing  of  a  "rate  base,"  to  be  used 
in  the  determination  of  reasonable  rates.  But  the  law 
as  it  stands  requires  the  commission  (o  determine  a 
value  which  shall  be  used  for  the  purpose  of  consolida- 
tion of  railroads,  and  this  clearly  means  a  commercial 
or  economic  value,  or,  as  it  is  sometimes  called,  an 
exchange  value.  The  law  also  requires  the  commission 
to  determine  value  for  the  purpose  of  recapture  of  excess 
earnings,  and  this  contemplates  the  same  kind  of  value, 
that  is,  the  value  which  the  Constitution  protects  against 
confiscation.  The  real  problem  before  the  commission 
is  to  decide  what  kind  of  value  it  is  to  find,  and  how  it 
shall  be  determined,  and  its  solution  of  this  problem 
remains  incomplete. 


Tunnel  Building  in  Nicaraguan 
Jungles 

Natives  Expert  Boatmen  and  Adepts  with  Broad 

Axe   and    Adze  —  Many    Local    Woods 

Suitable  for  Construction  Work 

By  H.  L.  Thackwell 

Engineer.  Denvi-r,  Col. 

TUNNEL  construction  with  native  labor,  in  build- 
ing, during  the  last  years  of  the  world  war,  a 
hydroelectric  plant  in  the  interior  of  Nicaragua  taught 
the  writer  the  advisability  of  letting  piece-work  con- 
tracts for  all  operations  which  cannot  be  supervised 
personally.  Incidentally  the  pioneer  heading  method 
was  shown  to  be  practicable  and  highly  economical  in 
driving  a  tunnel  of  small  cross-section.  These  facts, 
with  the  knowledge  gained  of  managing  native  work- 


HVDRO-Ef.ECTRIC  PLAXT  AT  THE  BIG  FALLS  OF  THE 
RIO   PIS   PIS.   NICAR.\GUA 

men  and  of  the  utility  of  native  timbers  for  construc- 
tion purposes,  rounded  out  a  jungle  experience  in  engi- 
neering which  may  be  useful  to  others  required  to 
undertake  operations  in  the  interior  of  Central  America. 

As  indicated  by  the  map,  Fig.  1,  the  location  of  the 
power  development  was  at  the  Big  Falls  of  the  Rio 
Pis  Pis,  which  are  about  150  miles  inland  from  the 
Atlantic  coast  and  about  60  miles  south  of  the  Hon- 
duranian border.  All  supplies  were  freighted  up  the 
river  in  dugout  canoes,  locally  called  pit-pan.s.  The 
Indian  canoe  men  were  remarkably  adept  at  handling 
heavy  freight  in  the  swollen  torrents,  and  over  danger- 
ous rapids  and  the  average  time  for  a  loaded  canoe  to 
make  the  trip  from  the  coast  to  the  falls  was  ten  days. 

Part  of  the  work  comprised  the  driving  of  a  tunnel 
some  1,300  ft.  long,  through  which  a  portion  of  the 
Pis  Pis  River  was  to  be  diverted  for  power  purposes. 
On  account  of  the  war  machinery  was  difficult  to 
obtain  on  short  notice,  so  it  was  decided  to  commence 
immediately  driving  the  tunnel  by  hand.  Months  later 
a  compressor  was  obtained,  which,  driven  by  a  50  hp. 
Pelton  wheel,  furnished  sufficient  compressed  air  for  the 
operation  of  two  Lcyner-Ingersol  rock  drills,  and  one 
Jackhamer  drill. 

A  cross-section  of  the  tunnel  is  given  in  Fig.  2.  In 
plan,  the  only  part  requiring  explanation  is  the  adit  at 
the  river  end.  This  was  driven  to  give  access  to  the 
workings  when  the  river  end  was  closed  to  keep  out 
the  river. 
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Tunneling  Methods. — Using  hand  drills  the  first  plan 
was  to  drive  the  full  section.  However,  the  rock,  an 
altered  andesite  seamed  with  kaolin,  would  fall  when 
least  expected  so  that  it  was  dangerous  to  drive  more 
than  5  ft.  without  timbering.  This  necessity  for  tim- 
bering close  to  the  face  cut  down  the  advance  to  2  ft. 
a  day  at  each  heading.  Finally  the  plan  was  adopted 
of  driving  a  small  pioneer  heading  and  enlarging  it  to 
full  section.     Several  advantages  resulted. 

On  account  of  the  small  dimensions  of  the  advance 
tunnel,  4x5^  ft.,  no  timbering  was  necessary,  and  the 
chief  cause  of  the  previous  delay  was  avoided.  The  rate 
of  the  advance  made  by  the  pioneer  section  was  greater 
than  that  of  the  larger  section,  and  in  consequence  the 
tunnel  was  holed  through  months  ahead  of  the  time 
required  to  make  a  connection  of  the  full  sized  headings. 
As  soon  as  the  pioneer  headings  met,  proper  ventila- 
tion was  obtained,  and  more  important  than  that,  drain- 
age was  established  through  the  tunnel  thus  abolishing 
the  expensive  pumping  system  required  for  the  upstream 
heading.  Moreover,  as  the  pioneer  section  advanced, 
miners  working  in  the  rear  could  drill  holes  into  the 
■sides  and  roof  of  the  tunnel  and  blast  out  the  side- 
walls  and  roof  as  desired.     The  efficiency  of  a  charge 
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of  powder  exploded  in  this  manner  was  far  greater 
than  an  equivalent  charge  in  the  face  of  the  bore.  By 
this  procedure  an  average  full  section  advance  of  3  ft. 
per  day  was  made;  the  pioneer  advance  varied  from  3 
to  5  ft.  per  day  in  each  heading. 

At  first  an  attempt  was  made  to  work  three  shifts 
of  8  hr.  each.  This  was  soon  abandoned  when  it  was 
found  that  it  took  from  ?  to  1*  hr.  to  allow  the  smoky 
atmosphere  to  clear  sufficiently,  so  the  men  could  work 
at  the  face  of  the  heading.  The  most  rapid  progress 
was  made  by  letting  contracts  to  native  miners,  one 
contractor  taking  the  upper  heading  and  the  other  the 
lower.  The  term  conti-actor,  as  here  used,  is  more  or 
less  misleading,  when  one  thinks  of  contracts  as  made 
and  kept  in  the  United  States. 

The  native  contractor  is  generally  a  penniless  and 
irresponsible  miner  who  agrees  to  drive  the  bore  for 
so  much  a  foot.  The  company  sells  him  powder,  fuse, 
caps,  candles,  etc.,  at  a  fixed  price.  Should  the  con- 
tractor find  that  he  is  losing  money,  he  is  likely  to  stop 


his  work  the  week  after 
signing  the  contract.  Since 
he  is  not  under  bond,  noth- 
ing can  be  done  to  hold  him 
to  his  agreement  and  new 
terms  have  to  be  agreed 
on.  On  the  other  hand  if 
he  should  be  striking  it  rich 
the  company  is  in  honor 
bound  not  to  change  the 
contract  price  until  the  end 
of  the  term,  which  in  this 
particular  case  was  gener- 
ally placed  at  one  month. 
At  the  end  of  the  month 
after  measurements  had 
been  made  and  the  contractor  paid  up,  a  new  agreement 
was  made,  based  on  the  progress  of  the  previous  month, 
and  on  the  nature  of  the  rock  encountered  in  the  head- 
ing. The  best  results  were  obtained  by  letting  a  contract 
at  a  fair  price  per  foot,  and  also  promising  a  bonus  of  so 
much  a  foot  for  each  foot  over  a  specified  advance  made 
during  the  month.  It  was  found  that  No.  8  X  detonators 
gave  the  best  results  in  blasting.  Hercules  dynamite  of 
40  per  cent  and  60  per  cent 
strength  was  used  throughout 
the  work. 

Labor  and  Laborers  —  In 
Nicaragua  the  laborers  are  of 
several  races,  and,  in  numbers, 
predominate  in  the  following 
order:  Nicaraguans,  Mosquito 
and  Suma  Indians,  Hondura- 
nians, Jamaicans,  Costa  Ri- 
cans  and  a  scattering  of  Chi- 
nese. Day  labor  receives  about 
$1.50  per  day  while  skilled 
drillers  and  carpenters  get 
from  $2  to  $3  per  day.  Black- 
smiths and  machinists  are  the 
highest  paid  workers;  some 
of  them  receive  as  high  as 
$4  per  day. 

With  the  contract  method 
several  days  were  lost  re- 
organizing the  crews,  at  the 
end  of  each  month.  Mean- 
while the  money  obtained  in  wages  by  the  workmen 
would  be  gloriously  spent  in  a  couple  of  days,  in  di-unken 
orgies  at  the  native  mining  villages,  or  else  at  the  gam- 
ing tables  of  professional  gamblers. 

The  Nicaraguans,  proverbially  careless  in  regard  to 
the  handling  of  explosives,  seem  to  have  been  protected 
by  a  gracious  Providence  in  this  work,  for  although 
tons  of  explosives  were  used  on  the  tunnel,  dam-site 
and  other  work,  there  were  no  accidents.  The  natives 
always  crimped  the  caps  with  their  teeth,  lit  the  fuse 
with  burning  sticks  of  dynamite,  and  tamped  powder 
with  anything  that  happened  to  be  handy.  In  the 
Nicaraguan  mining  code  provisions  are  made  for  the 
safety  of  miners  as  regards  ventilation,  timbering,  etc. 
One  provision  of  paradoxical  nature  reads  as  follows: 
"In  the  preparation  of  the  shots  (that  is  to  say,  the 
ramming  of  the  powder  in  the  drilled  holes")  only  ram- 
rods, the  outside  surfaces  of  which  are  of  soft  iron, 
bronze  or  other  metals  which  do  not  produce  sparks, 
shall  be  used." 
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The  indifference  with  which  the  natives  regard  life 
is  simply  appalling.  For  instance  some  bull-packers 
were  unloading  dynamite  from  the  backs  of  their  pant- 
ing beasts.  They  deliberately  allowed  the  cases  of  60 
per  cent  dynamite  to  fall  from  the  backs  of  the  bulls  to 
the  ground.  When  warned  of  the  danger  of  such  a 
method  of  handling  high  explosives,  they  shrugged  their 
shoulders  and  said,  "Ah !  Senor,  and  what  do  we  care 
for  living  anyway." 

Usually  Nicaraguans  are  not  as  efficient  as  the  Mexi- 
can or  Chilean  miners,  but  this  is  not  to  be  wondered 
at,  when  one  considers  the  enervating  climate,  and  the 
chronic  malarial  affections  of  the  majority  of  the 
workers. 

Never  employ  Jamaican  negroes  on  any  work,  with 
the  possible  exception  of  that  of  house-boy  or  groom. 
They  are  generally  lazy,  insolent,  and  ask  for  more 
favors  than  all  the  other  natives  together.  Indians  are 
unexcelled  on  river  work,  and  in  the  handling  of  heavy 
freight;  also,  when  given  tasks,  they  do  well  at  clear- 
ing land.  The  stronger  Indians  make  good  car-runners 
and  shovelers. 

Native  Nicaraguans  are  the  best  miners,  but  it  is 
well  to  discriminate  between  the  good  and  bad.  Dark 
skinned  workmen  are  better  and  generally  healthier 
than  those  of  lighter  hue.  Don't  employ  English-speak- 
ing Nicaraguans,  except  as  timekeepers,  clerks,  etc. 
As  soon  as  a  native  learns  English  he  forgets  how  to 
work.  Avoid  working  Costa  Ricans,  Nicaraguans,  and 
Hondurians  together.  Don't  hire  men  who  are  loaded 
with  malaria  germs  and  who  show  obvious  spleenic  en- 
largement. Those  suffering  from  chronic  malaria 
simply  act  as  media  for  the  anopholes  mosquito  to  infect 
the  whole  camp.  Chinese  make  the  best  cooks  for  the 
"white  mess,"  while  native  Nicaraguan  women  will 
cook  and  season  the  food  more  to  the  taste  of  the 
natives. 

Make  it  a  point  to  get  rid  of  gamblers  and  agitators 
just  as  soon  as  they  are  observed.  It  is  well  to  make  an 
example  of  the  more  prominent  boot-leggers,  and  other 
disturbers.  When  discovered  in  camp  such  men  should 
be  immediately  arrested,  and  either  thrown  into  jail  or 
heavily  fined. 

Try  to  contract  all  work  that  cannot  be  personally 
supervised,  .such  as  timbering  operations  in  the  jungle, 
and  night  shift  work  in  tunnels. 

Native  Woods  Excellent  for  Construction. — The  natives 
are  adept  at  broad-axe  and  adze  work  in  hewing  and 
shaping  of  mine  timbers.  The  following  is  a  list  of  the 
more  important  native  woods  which  are  much  used  for 
mine  timbers  and  for  general  construction  work:  Come- 
Negro,  Granadilla,  Binbayan,  Santa  Maria,  Leche  Am- 
arilla,  Nancita,  Cortez,  Pronto  Alivio,  Laurel  (Green- 
heart),  Lagarto,  Cedro  Macho.  The  last-named  wood 
'should  be  studiously  avoided,  since  it  rots  out  in  a  few 
months'  time.  In  appearance  it  resembles  Santa  Maria, 
which  is  an  excellent  hard-wood  similar  to  our  oak.  Wily 
native  contractors  will  tr>'  to  impose  on  the  uninitiated 
American,  and  turn  in  timber  which  is  of  inferior  grade 
but  easier  to  procure  in  the  neighboring  forests. 

All  timbers  are  whip-sawed  by  hand  in  the  surround- 
ing jungle,  and  are  then  hauled  over  muddy  trails  by 
yokes  of  oxen  to  the  point  of  delivery.  Lumber  ordi- 
narily .sells  at  the  rate  of  $75  per  M.  ft.  B.M.  while 
mine  timbers  bring  about   $4.5  to  $55. 

Come-Negro  or  "Iron-wood"  is  the  best  mine  timber 
procurable.     It  weighs  about  80  lb.  per  cubic  foot  and 


is  as  hard  as  flint.  It  is  almost  impossible  to  drive 
a  nail  into  the  heart-wood,  but  it  can  be  worked  down 
to  shape  with  good  steel  adzes.  Come-Negro  turns 
black  on  aging,  and  seems  to  be  very  resistant  to  wet 
or  dry  rot,  fungi,  and  the  united  attacks  of  several 
varieties  of  white  ants. 

Granadilla  is  a  beautiful  rose-wood,  which  would  be 
of  great  value  as  a  cabinet  wood,  but  due  to  its  scarcity 
and  isolation  it  is  chiefly  used  as  a  mine  timber.  It  is 
nearly  as  hea\'>-  as  Come-Negro  and  about  as  durable 
under  all  conditions. 

Binbayan  is  chrome  yellow  in  color,  very  hard,  and 
suitable  for  mine  timbers,  but  it  checks  badly  when 
used  in  the  open  air.  Santa  Maria  is  the  best  all-round 
timber  in  the  bush.  Its  weight  is  slightly  less  than 
that  of  water,  and  its  strength  greater  than  that  of  oak. 
It  is  easily  worked  and  has  a  life  of  about  ten  to  twelve 
years  under  ordinary  conditions. 


Germany  Returns  to  Adobe  Building 

THE  efforts  made  toward  lowering  the  cost  of  build- 
ing and  saving  coal  in  the  manufacture  of  building 
material  have  resulted  in  a  I'eversion  to  former  building 
methods.  Though  many  of  the  cheap  building  meth- 
ods devised  seem  to  be  short-lived,  it  appears  that  the 
adobe  building  has  come  back  to  stay.  It  has  been  thor- 
oughly tested  under  all  climatic  conditions,  and  in  vari- 
ous fonns.  The  conclusion  arrived  at,  expressed  in  a 
recent  report  made  by  the  Prussian  Agricultural  Min- 
istrj',  accepts  loam  as  a  suitable  building*  material 
where  greatest  economy  is  the  chief  object.  According 
to  this  report  the  experiences  gained  with  numerous 
buildings  erected  in  various  parts  of  Germany  are  very 
encouraging. 

Three  fonns  of  adobe  construction  have  been  used: 
The  stripped  wall  in  connection  with  frame  work;  the 
rammed  loam;  and  air-dried  loam  bricks.  Good  results 
have  been  obtained  from  all  three  methods. 

The  first-named  method  is  used  for  country  houses  of 
a  more  permanent  character.  Saving-banks  have  been 
given  permission  to  grant  loans  on  such  buildings.  A 
house  containing  four  rooms,  kitchen,  garrets,  and  coops 
for  small  animals,  costs  52,000  marks  without  the  wood 
'current  value  of  mark  1.5  cents). 

Hammering  is  performed  either  by  hand  or  by  com- 
pressed air,  which  latter  method  is  declared  preferable. 
With  the  help  of  one  pneumatic  tool  and  four  workmen, 
a  house  has  been  completely  rammed  in  6  to  8  days.  The 
corners  are  not  made  from  concrete,  as  has  been  sug- 
gested, but  also  from  loam,  as  the  two  materials  have 
different  .shrinkage. 

Air-bricks  are  made  in  usual  brick  size,  larger  sizes 
do  not  dry  well.  Loam  is  also  used  as  mortar.  Walls 
made  by  such  bricks  are  durable,  and  they  keep  out  the 
moisture.  Less  damage  is  caused  by  frost  than  in  the 
case  of  rammed  loam.  As  in  the  case  of  concrete  it  is 
necessary  to  protect  the  building  against  rain  while 
under  construction.  Before  plastering  the  outer  sur- 
face is  first  covered  with  a  coat  of  tar. 

Ramming  in  of  slag  or  pieces  of  brick  is  advan- 
tageous, as  they  draw  moisture  from  the  interior  of  the 
walls,  and  also  provide  a  better  surface  for  coaling. 
As  lime  mortar  adheres  badly  to  loam,  a  coating  of 
loam  mortar  with  an  addition  of  lime  in  the  proptirtion 
of  1 :2  is  first  applied,  upon  which,  after  drying,  the 
lime  coating  is  put  on. 
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William  Hood  Retires  After  Fifty- 
four  Years  of  Service 

"^hief  Engineer  of  Southern  Pacific  Company  Closes 

Long  Career  of  Railroad  Building — 

Many  Notable  Works 

AFTER  fifty-four  years,  to  a  day,  of  continuous  serv- 
L  ice  in  the  Southern  Pacific  Co.,  William  Hood,  chief 
engineer,  retired,  May  2,  announcement  being  made  by 
President  Sproule  April  27. 
On  May  3,  1867,  Mr.  Hood 
entered  the  engineering  de- 
partment of  the  Central  Pa- 
cific R.R.,  now  a  part  of  the 
Southern  Pacific  Co.,  as  a 
member  of  one  of  the  engi- 
neering parties  constructing 
the  first  Pacific-Transconti- 
nental line,  which  started  at 
Sacramento  and  met  the  line 
from  Omaha  at  Promontory 
Point  on  the  Great  Salt  Lake 
in  May,  1869,  after  the  me- 
morable race  between  the 
Union  Pacific  to  control  the 
Salt  Lake  Basin.  His  first 
work  was  as  axeman  and  he 
was  quickly  promoted  to  rod- 
man,  and  then  instrument 
man  and  assistant  engineer. 
His  career  has  been  one  of 
railroad  building,  and  he  has 
held  positions  of  great  re- 
sponsibility in  the  engineer- 
ing department  of  the  South- 
ern Pacific  almost  since  the 
first  construction  was  started. 
In  1875,  he  became  chief  as- 
sistant engineer  of  the  South- 
ern Pacific  and  the  Central 
Pacific.  From  1885  he  has 
been  chief  engineer  of  the 
Southern  Pacific  Co.,  Pacific 
System  ,and  chief  engineer  of 
each    of   the   lines   leased   by 

that  company.  Mr.  Hood  was  born  Feb.  4,  1846,  in  Con- 
cord, N.  H.  At  the  age  of  16  he  enlisted  in  the  Union 
Army  and  saw  active  service  in  the  Potomac  campaign. 
After  the  war  he  entered  Dartmouth  College,  but  in  the 
spring  of  1867  he  left  for  California,  following  news- 
paper accounts  of  the  attempt  being  made  to  build  a 
railroad  across  the  continent.  With  a  letter  to  Charles 
Crocket,  the  construction  executive  of  the  Central  Pa- 
cific, he  entered  the  service  of  the  road  on  May  3  as  an 
axeman  and  was  sent  to  Cisco,  which  was  then  "end  of 
track"  in  the  Sierras.  Within  a  few  months,  during  the 
construction  of  the  line  and  preparatory  work  on  the 
down  grade,  Mr.  Hood  was  made  assistant  engineer  un- 
der S.  S.  Montague,  chief  engineer,  who  had  succeeded 
Theodore  D.  Judah.  He  remained  as  assistant  engineer 
under  Montague  during  the  entire  construction,  carried 
out  under  tremendous  pressure,  until  the  two  lines  met 
at  Promontory  Point. 

After  Mr.  Hood  was  made  chief  assistant  engineer  in 
1875,  he  completed  the  Tehachapi  traverse  loop  on  the 
Valley  Route  from  Oakland  to  Los  Angeles,  directing 


Retiring  Chief  Engineer  of  Southern  Pacific 
Co.  Has  Served  Fifty-Four  Years 
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location  and  construction  work  in  the  field. 

Possibly  the  most  important  and  spectacular  accom- 
plishment to  Mr.  Hood's  credit  was  the  Lucin  cut-off 
across  the  Great  Salt  Lake.  Before  the  railroad  passed 
into  the  hands  of  the  late  E.  H.  Harriman  Mr.  Hood 
had  assured  Collis  P.  Huntington  that  the  lake  could 
be  spanned  at  a  cost  that  would  not  be  prohibitive  as 
an  economic  project  to  reduce  operating  costs.  Harri- 
man ordered  th'e  work  to  go  ahead  and  in  November, 
1903,  the  cut-off  was  completed,  with  rock  fill  hauled 
from  quarries  started  in 
tnountains  to  the  east  and 
with  trestle  built  at  the  rate 
of  1,000  ft.  a  day. 

Although  Mr.  Hood  reached 
the  age  of  70,  five  years 
ago,  he  has  been  in  active 
service  continuously,  spending 
a  large  part  of  his  time  on 
the  lines,  more  particularly 
in  connection  with  the  recent 
construction  of  the  San  Diego 
&  Arizona  line,  which  forms  a 
direct  connection  between  San 
Diego  and  the  inland.  This 
line  was  started  before  the 
war  but  was  not  completed 
until  about  two  years  ago.  It 
was  shut  down  for  the  repair 
of  a  tunnel  for  some  time  but 
put  in  service  again  last  fall. 
He  is  widely  known  among 
railroad  contractors  in  the 
West  and  often  he  has  been 
called  upon  to  act  as  the  final 
arbiter  in  difficult  disputes. 
A  familiar  biography  of  him 
appeared  in  the  American 
Magazine,  January,   1921. 

With  the  retirement  of  Mr. 
Hood  from  active  service, 
George  W.  Boschke,  assistant 
chief  engineer,  has  been  ap- 
pointed chief  engineer  of  the 
Southern  Pacific  Co.,  as  noted 


in  the  News  Section  of  this  issue. 


Start  Construction  of  New  Trans-Andine  Line 

Construction  on  a  new  international  railway  to  com- 
plete direct  rail  connection  between  Buenos  Aires  and 
either  Antofogasta  or  Mejillones,  Chile,  was  started 
during  the  latter  part  of  March.  The  new  link  will 
connect  the  Argentine  city  of  Salta,  near  the  summit  of 
the  Andes,  with  the  west  seacoast.  The  Argentine  sec- 
tion is  being  built  from  Salta  to  Huatiquina  on  the 
Chilean  frontier  in  the  Andes.  In  Argentina,  construc- 
tion is  being  carried  out  by  the  state  railways.  The 
most  direct  route  at  present  from  the  Atlantic  coast 
to  Buenos  Aires  is  by  ship  through  the  Panama  Canal 
to  Valparaiso,  Chile,  and  thence  b/  I'ail  over  the  Trans- 
Andine  Ry.  to  Buenos  Aires,  since  Valparaiso  lies  in 
approximately  the  same  longitude  as  New  York.  Anto- 
fogasta being  several  hundred  miles  north  of  Valpa- 
raiso, on  the  west  coast,  is  on  a  more  direct  route  and 
the  journey  through  the  port  over  the  new  railroad 
connection  will  be  shortened  bv  about  two  davs. 
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Letters  to  the  Editor 


if  you  have  ideas  that  would  interest  engineers 
and  contractors  u.-s  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. The  Editor. 


Prof.  Halt  Only  Ex-officio  State  Engineer 

Sir  —  The  notice  of  my  appointment  as  State  Engi- 
neer of  Indiana  in  Enyineeriny  Neivs-Record.  Apr.  14, 
p.  657,  needs  some  qualification  in  the  interest  of  accuracy. 

Purdue  University  is  co-operating  with  the  State  Con- 
servation Commission,  and  the  Professor  of  Civil  Engineer- 
ing of  Purdue  was  appointed  Chief  of  the  Division  of  En- 
gineering of  the  Conservation  Commission  as  an  addition 
to  his  regular  duties.  Consequently  he  was  not  selected 
from  a  number  of  applicants. 

There  is  no  salary  attached  to  the  position. 

W.  K.  Hatt, 

Lafayette,  Ind.,  Professor  of  Civil  Engineering, 

Apr.  26.  Purdue  University. 


Concrete  Building  Failure  Shows  Monolithic 
Nature  of  Frame 

Sir — With  regard  to  the  interesting  article  which 
appears  in  the  April  7  issue  of  Engineering  Nejvs-Record, 
by  Walter  H.  Wheeler,  the  problems  involved  in  the  recon- 
struction operations  described  constitute  probably  one  of 
the  most  important  phases  of  reinforced-concrete  design 
and  construction. 

In  many  buildings  which  are  in  most  ways  completely 
adapted  to  the  use  of  reinforced  concrete,  there  are  some- 
times conditions  which  necessitate  the  introduction  of  a 
certain  amount  of  structural  steel  as  the  only  feasible 
method  of  overcoming  certain  difficulties.  In  connection 
with  this  comes  the  all  important  problem  of  transferring 
the  stresses  and  strains  between  two  materials — structural 
steel  and  reinforced  concrete — which  by  nature  of  their 
respective  designs  are  clearly  not  intended  for  mixed  con- 
struction. A  combination  of  the  two  is  generally  more  of 
a  makeshift  than  a   legitimate  design. 

The  different  proportionate  deflections  between  struc- 
tural steel  and  reinforced  concrete  create  a  feature  which 
must  necessarily  tend  to  produce  many  indeterminate 
stresses.  The  exart  nature  of  the  regular  stresses  and 
strains  of  reinforced  concrete  are  sufficiently  indeterminate 
in  themselves  without  the  additional  complications  of  mixed 
construction. 

In  the  operations  described  in  the  erection  of  the  United 
States  National  Bank  Building,  at  Denver,  there  can  be  little 
doubt  that  it  was  absolutely  necessary  to  resort  to  unusual 
methods.  Undoubtedly,  structural  steel  was  successfully 
carried  on  reinforced  concrete  in  this  case,  as  has  been  done 
in  other  instances.  However,  1  should  like  to  point  out 
that  it  might  not  be  ailvisable  to  make  undue  reference  to 
the  operations  as  an  unlimited  precedent  for  carrying 
structural  steel  directly  on  reinforced-concrete  columns  and 
vice  versa. 

I  have  in  mind  an  example  which  leads  me  to  believe 
that  there  is  an  <'lement  which  strongly  prohibits  the  use 
of  the  Denver  building  as  a  general  precedent.  Any  rein- 
forced-concrete building,  after  the  concrete  has  been 
thoroughly  cured,  possesses  monolithitr  qualities  which 
make  it  possible  to  remove,  Homctimcs,  one  or  even  two  of 
the  most  important  columns  in  a  building,  without  appar- 
ently injuring,  in  any  way,  the  balance  of  the  structure. 
Thereff)re,  what  may  in  the  case  of  the  United  States 
National  Bank  building  look  like  a  sucre«sful  operation  in 
mixed  construction,  m!iy  in  reality  he  due  more  particularly 
to  the  monolithic  nature  of  the  reinforced  concrete  than  to 
the  abilit.v  of  reinforced-concrete  column^  successfully  to 
carry  the  structural  steel  directly  imposed  upon  them. 

I    base    my    conclusions    upon    the    failure    of    a    7-story 


reinforced-concrete  building  with  which  I  am  familiar.  The 
dimensions  were  approximately  50  x  120  ft.  and  with 
skeleton  frame  throughout,  with  one  row  of  interior 
columns  and  with  floors  spanned  laterally  by  a  concrete 
joist  design.  The  framework  was  poured  during  July  and 
August.  The  failure  occurred  the  following  January, 
approximately  six  months  after  the  completion  of  the  con- 
crete frame.  Two  interior  columns  between  the  ground  and 
first  floor  failed  about  thirty  seconds  apart.  The  cause  of 
the  failure  v.-as  traced  to  a  batch  of  dirty  gravel,  and  also 
to  the  fact  that  these  two  columns  had  been  made  some- 
what smaller  in  size  than  the  plans  called  for,  through  a 
mistake  in  construction.  The  building  was  re-shored  and 
these  columns  were  rejilaced  by  structural  steel. 

The  tensile  stress  of  the  reinforcing  steel  in  the  original 
building  was  figured  at  16,000  lb.  per  square  inch,  while  the 
ma.\imum  compressive  outer  fiber  stress  in  the  concrete 
beams  and  floor  system  was  750  lb.  per  square  inch.  The 
columns  were  designed  for  550  lb.  per  square  inch  com- 
pressive stress  in  the  concrete.  Stone  concrete  was  used 
througnout,  the  weight  of  which  was  taken  at  150  lb.  per 
cubic  foot.  A  net  live-load  of  50  lb.  per  square  foot  was 
allowed  on  the  floor  system  throughout,  with  the  usual  per- 
centage live-load  reductions  on  columns. 

As  stated,  the  columns  which  failed  were  smaller  in  size 
than  the  design  called  for.  On  this  account,  these  par- 
ticular columns  would  ha\e  a  corresponding  compressive 
stress  in  the  concrete  of  about  750  lb.  per  square  inch,  if 
the  complete  dead  and  live  loads  for  which  the  structure 
was  designed  were  imposed.  As  the  building  had  not  been 
occupied  none  of  the  live-load,  or  any  extra  load  was  on  the 
columns  at  the  time  of  the  failure.  They  failed  without 
warning  merely  under  the  dead  load  of  the  structure. 

It  might  easily  be  argued  by  anyone  not  familiar  with  the 
conditions  surrounding  the  accident  that  the  upper  rein- 
forced-concrete columns  in  this  building  after  the  repairs 
v/ere  being  successfully  carried  on  structural  steel  columns. 
During  the  time  it  took  to  re-shore  the  building,  however, 
and  subsequently  to  place  the  steel  columns  in  position,  no 
cracks  developed,  even  in  the  beams  and  floors,  immediately 
above  and  adjacent  to  the  defective  columns  which  failed. 

R.  E.  W.  Hagarty, 

Toronto,  Ont.,  April  20.  Consulting  Engineer. 


Predicting  Probable  Rainfall  Intensities 

Sir— I  have  been  much  interested  in  the  article,  "The 
Prediction  of  Probable  Rainfall  Intensities"  by  Kenneth 
Allen,  appearing  in  Enginering  News-Record,  April  7,  1921, 
p.  588,  as  indicative  of  the  increasing  use  which  is  being 
made  of  probability  methods  in  studying  problems  con- 
nected with  hydrology.  In  a  discussion  of  a  paper  by  me 
entitled  "The  Probable  Variations  in  Yearly  Runoff  as 
Determined  from  a  Study  of  California  Streams,"  which 
appeared  recently  in  the  Pi-occeding!<  of  the  American 
Society  of  Civil  Engineers,  Mr.  Allen  referred  to  his  proba- 
bility paper  for  predicting  rainfall  intensities,  but  at  that 
time  presented  none  of  his  basic  data  and  did  not  outline 
the  method  of  derivation  of  his  paper. 

In  reviewing  Mr.  Allen's  article  it  has  been  noted  that 
although  the  record  from  which  the  data  were  obtained 
covered  a  period  of  51  years,  in  tabulating  the  maximum 
rainfall  intensities  in  Table  I,  the  total  number  of  occur- 
rences of  total  frequency  is  always  less  than  51 ;  in  other 
words  there  are  always  certain  years  in  the  record  which 
remain  unaccounted  for.  As  the  rainfalls  of  longer  dura- 
tions are  approached  this  omission  becomes  more  apparent. 
For  example-,  for  durations  of  120  minutes  there  are  only 
16  occurrences  tabulated  and  these  are  used  to  represent 
100  per  cent  of  the  time.  As  a  matler  of  fact,  they  cover 
only  (16  -f  51)  31.4  per  cent  of  the  time.  If,  in  tabulating 
the  results,  the  maximum  fot.al  rainfall  in  different  periods 
of  time  (expressed  perhaps  in  intensities  per  hour)  had 
been  used  this  difficulty  would  have  been  overcome.  Thus, 
if  a  certain  storm  showed  a  total  rainfall  of  2  in.  in  80 
minutes,  the  same  total  would  hold  for  100  and  120  minutes: 
the  fact  that  the  rain  may  have  ceased  after  80  minutes 
would  be  immaterial.     The  principal  point  is  that  in  deter- 
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mining-  total  frequencies  every  year  in  the  record  must  be 
considered. 

In  determining  the  average  curve  show^n  in  Fig.  1,  Mr. 
Allen  has  assumed  that  in  corresponding  intervals  from 
the  mean,  proportional  to  the  standard  deviation,  the  fre- 
quency in  all  series  will  be  a  constant.  The  writer  has 
seen  this  assumption  applied  in  other  cases  and  while  it  may 
hold  with  records  having  approximately  the  same  coeffi- 
cients of  variation,  as  a  general  theorem  it  has  no  justifi- 
cation. The  coefficient  of  variation,  CV,  is  obtained  by 
dividing  the  standard  deviation  by  the  mean.  As  it  is  a 
pure  number  and  not  affected  by  the  magnitude  of  the 
quantities  involved,  it  is  more  useful  than  the  standard 
deviation  in  comparing  the  relative  dispersion  of  the  series 
involving  quantities  of  varying  magnitude.  As  an  example 
of  the  fallacious  results  that  the  assumption  referred  to 
above  may  lead,  consider  two  series  having  CV's  of  0.20  and 
0.60,  respectively.  In  the  first  case  a  negative  deviation  of 
2  to  2.25  of  the  CV  would  lie  between  55  and  60  per  cent 
of  the  mean,  such  a  variation  is  entirely  possible;  in  the 
second  case  the  same  negative  deviation  would  lie  between 
— 35  and  — 20  per  cent  of  the  mean,  and  as  zero  is  the 
lower  limit  for  such  phenomena  as  rainfall  intensities  such 
a  deviation  is  absolutely  impossible.  A  comprehensive 
study  of  a  large  mass  of  runoff  data  has  convinced  the 
writer  that  for  this  class  of  phenomena  the  type  of  the 
frequency  curve  changes  with  the  increase  in  the  coefficient 
of  varition.  (See  p.  9  closure  to  my  paper  in  Proceedings, 
Am.  Soc.  C.  E.,  Feb.,  1921.) 

In  general,  the  method  employed  by  Mr.  Allen  is  the 
logical  one  to  use  in  treating  statistics  of  this  nature  and 
the  results  obtained  are  probably  quite  satisfactory,  but 
with  a  more  careful  attention  to  the  points  made  above  the 
final  curves  would  yield  a  closer  agreement  with  the 
actual  probabilities  of  the  case.  As  mentioned  in  the 
article,  the  use  of  theoretical  statistical  methods  is  quite 
laborious  and  rather  complex,  hence  when  adopting  such 
treatment  it  behooves  the  engineer  to  carefully  analyze 
his  data  and  the  application  of  the  theory  of  probability 
thereto,  before  commencing  the  actual  work  of  determining 
the  frequency  distribution.  L.  Standish  Hall, 

Hydraulic  Engineer. 

San  Francisco,  Cal.,  April  20,  1921. 


Sir — Referring  to  the  foregoing  comments  of  L.  Standish 
Hall  on  my  method  of  predicting  rainfall  intensities,  I 
would  say  in  the  first  place  that  Table  I  is  based  on  a 
record  published  by  the  Municipal  Engineers  of  the  City  of 
New  York  in  their  Proceedings  for  1913,  extended  to 
embrace  the  year  1920. 

In  preparing  the  table,  the  omission  of  certain  down- 
pours in  the  earlier  tabulations  was  taken  to  indicate  a 
failure  to  record  the  rates  left  blank  for  these  years,  and 
this  seems  to  be  true  in  a  few  instances.  But  in  the 
majority  of  ommissions,  which  are  confined  to  periods  of 
80,  100  and  120  minutes,  it  would  appear,  on  further  inves- 
tigation, that  Mr.  Hall  is  correct  in  his  contention  that  the 
percentages  in  Table  I  should  be  based  upon  the  complete 
51-yr.  record.  He  probably  overlooked  the  fact  that  storms 
of  over  60  minutes'  duration  were  not  used  in  the  computa- 
tion of  Standard  Deviation  (Table  III),  and  as  the  greatest 
number  of  omissions  in  the  51-yr.  period  for  any  year  is 
5  (for  40,  50  and  60  min.)  and  0  to  2  for  the  five  shorter 
durations,  the  resulting  curves  up  to  60  min.  are  prac- 
tically correct. 

The  original  tabulation  might  have  included  a  figure  for 
every  duration  up  to  120  minutes,  as  rainfalls  of  greater 
duration  occur  every  year.  But  in  their  absence  I  am 
unable  to  find  any  warrant  for  supplying  the  omission  by 
assuming  rates  for  their  durations  equal  to  half  the.  down- 
pour of  some  shorter  period,  such  as  80  min.,  as  proposed 
by  Mr.  Hall. 

Mr.  Halls'  second  criticism  is  of  the  assumption  that  "in 
corresponding  intervals  from  the  mean,  pi'oportional  to  the 
standard  deviation,  the  frequency  in  all  series  will  be  a 
■  constant,"  but  he  adds  that  "it  may  hold  with  records 
having  approximately  the  same  coefficient  of-  variation." 
The    following    table    gives    the    coefficient    of    variation 


calculated  by  dividing  the  Standard  Deviation  by  the  mean. 

for  the  series  of  data  in  question. 

Downpour  Downpour 

Interval                           CV  Interval                           CT 

5  min 0.298  30  min 0.420 

10  min 0.329  40  min 0.303 

15  min 0.368  50  min 0.400 

20  min 0.399  60  min 0.400 

The  CV's  quoted  in  Mr.  Hall's  original  paper  have  a 
decidedly  wider  range  than  this,  running  from  0.21  in 
the  case  of  Stream  28,  to  0.81  in  the  case  of  Sti-eam  32. 

Mr.  Hall  is  no  doubt  correct  in  saying  that  the  assumption 
that  the  frequency  for  all  series  is  a  constant  has  no 
justification  "as  a  general  theorem." 

If  I  am  not  mistaken,  he  would  suggest,  in  place  of  my 
Fig.  2,  a  series  of  diagrams,  each  for  a  single  duration  and 
with  a  special  ruling.  The  graph  on  each  would  then  be  a 
straight  line  and  the  result  would  undoubtedly  be  more 
accurate,  but  the  work  involved  could  hardly  be  justified  as 
a  practical  procedure.  The  method  described  in  my  article, 
by  which  an  average  curve  of  Standard  Deviation  is 
employed,  appears  to  overcome  the  difficulty  without  a 
material  sacrifice  of  accuracy. 

The  absurdity  mentioned  by  Mr.  Hall  of  any  method 
resulting  in  negative  rainfalls  is  evident  and  might  perhaps 
exist  in  attempting  to  combine  the  New  York  rainfall 
record  and  that  of  say  Phoenix,  Ariz.,  in  the  calculations 
for  Fig.  1,  but  the  fact  is  that  in  the  New  York  computa- 
tions such  a  situation  did  not  exist.  The  lower  limit  of  the 
frequency  curve  in  Fig.  1,  or  the  point  at  which  the  rain- 
fall will  be  exceeded  every  year,  is  2  SD  below  the  mean, 
and  the  following  table  gives  the  values  of  this  point 
translated  back  into  inches  of  rainfall  per  hour  for  the 
eight  series  of  data  utilized  in  computing  the  probability 
ruling. 

5  min.  1.90  in.  per  hr.  30  min.  0.33  in.  per  hr. 

10  min.  1.26  in.  per  hr.  40  min.  0.68  in.  per  hr. 

15  min.  0.82  in.  per  hr.  50  min.  0.30  in.  per  hr. 

20  min.  0.53  in.  per  hr.  60  min.  0.27  in.  per  hr. 

Conceding  that  by  some  imaginary  combination  of  rain- 
fall data,  an  absurd  result  might  be  reached  the  above 
tabulation  shows  that  as  a  matter  of  fact  this  was  not 
the  case. 

It  should  be  stated  that  the  computations  and  diagrams 
shown  in  the  article  referred  to  were  all  prepared  before 
receiving  the  reprint  of  Mr.  Hall's  paper  on  "The  Probable 
Variation  in  Yearly  Runoff"  and  any  advantage  in  using  the 
Coefficients  of  Variation  instead  of  Standard  Deviations  did 
not  seem  to  warrant  the  recomputation  and  plotting  of  the 
data.  It  was  my  intention  to  prepare  a  paper  so  ruled  that 
intensity  of  frequencies  could  be  plotted  as  described,  with 
graphs  approximating  straight  lines,  and  the  use  of 
Standard  Deviations  seemed  a  good  basis  for  this  purpose. 
It  is  quite  probable  that  there  may  be  some  better  method 
of  securing  this  i-esult,  possibly  by  the  use  of  Coefficients  of 
Variation  as  proposed  by  Mr.  Hall.  Mr.  Hazen's  paper,  to 
which  I  referred,  suggested  a  number  of  probability  rulings, 
one  of  which  might  be  selected  which  would  avoid  the 
laborious  computation  involved  in  either  Mr.  Hall's  method 
or  mine.  Kenneth  Allen. 

New  York  City,  May  9. 


Road  Work,  Mosquitoes  and  Malaria 

That  road  construction  and  maintenance  should  be  so 
carried  out  as  to  avoid  leaving  pits  or  improperly 
drained  culverts  in  which  water  may  accumulate  and 
give  rise  to  mosquito  breeding,  and  thus  probably  con- 
tribute to  the  spread  of  malaria,  is  urged  in  a  circular 
recently  issued  by  the  U.  S.  Public  Health  Sen-ice.  The 
importance  of  this  precaution  has  been  recognized  by 
Dr.  T.  F.  Abercrombie,  health  officer  of  Georgia,  who, 
according  to  the  circular,  "has  suggested  that  the  con- 
vict and  other  gangs  who  work  along  the  roads  be 
required  to  fill  up  bor row-pits,  place  culverts  properly, 
clean  ditches,  and  attend  to  other  small  but  important 
details  that  any  man  can  do  and  that  will  deprive  the 
mosquito  of  many  of  her  breeding  places." 


May  12,  1921 
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Portable  Belt-Conveyors  Handle  Cement 
to  Elevated  Mixers 

PORTABLE  belt-conveyors  fitted  excellently  into  two 
concrete  plants  employed  in  1920  on  Government 
work  near  Savanna,  111.  A  concrete  pit  1,600  ft.  long, 
234  ft.  wide,  and  10  ft.  deep  was  constructed  to  store 
about  6,000,000  bu.  of  nitrate.  The  floor  and  side  walls 
were  5  in.  thick  of  reinforced  concrete. 

Two  concrete  plants,  on  opposite  sides  of  the  pit,  were 
mounted  on  gondola  cars.  Each  plant  consisted  of  a 
mixer,  with  bins  mounted  above  it  for  the  storage  of 
sand  and   stone.     The  sand   and   stone   were   unloaded 


CAK    .MOU.NTED  MIXER  PLANT  WITH   POKTABLE 
CE.\1EXT  CONVEYORS 

from  cars  with  a  locomotive  crane  and  placed  in  the 
bins  as  needed.  The  cement  car  was  spotted  at  one 
end  of  the  plant  car  and  the  sacks  as  unloaded  were 
placed  on  a  Barber-Greene  portable  belt  conveyor  which 
carried  them  up  to  the  platform  where  men  measured 
the  materials  and  charged  the  mixers. 

The  mi.xed  concrete  was  spouted  into  place  where 
possible  and  beyond  the  reach  of  the  spout  was  carted 
and  dumped  into  place.  The  entire  operation  was  car- 
ried on  with  practically  no  lost  time,  when  moving,  the 
locomotive  crane  picked  up  the  spout,  trestle,  etc.,  and 
carried  all  to  the  next  set-up. 

As  first  planned,  the  locomotive  crane  handled  the 
cement  from  the  car  to  the  platform,  lifting  it  on  a 
large  wooden  skip.  However,  this  consumed  time  when 
the  crane  should  have  been  handling  sand  and  gravel 
80  the  conveyors  were  added.  The  second  day  of  opera- 
tion the  output  was  increased  20  per  cent.  The  con- 
veyors operated  at  an  angle  of  26  deg.  and  handled  a 
maximum  of  ten  .sacks  per  minute  though  on  the  average 
they  carried  five  sack.s  per  minute.  They  were  38  ft. 
long  and  were  driven  by  ].5-hp.  gasoline  engines. 

Henry  W.  Horst  Co.,  Rock  Island,  III.,  were  the  con- 
tractors and,  when  this  contract  h;id  been  completed 
and  work  started  on  a  concrete  road  contract,  they 
planned  a  central  mixing  plant  reijuiring  two  conveyors 
to  handle  sand  and  gravel  to  stfir.-u'*^  bins. 


Dredge  Digs  Narrow  Canal 

IN  PLANNING  the  construction  of  a  canal  18  ft. 
wide  in  the  Sacramento  Valley,  the  use  of  a  floating 
clam-shell  dredge  was  decided  upon  as  the  cheapest 
method  of  carrying  out  the  work.  In  order  to  place  the 
excavated  material  back  far  enough  from  the  edge  of 
the  canal  to  leave  the  prescribed  width  of  bern,  a  boom 
exceeding  60  ft.  in  length  was  necessary.  Such  a  boom 
would  ordinarily  require  a  dredge  with  a  hull  wider 
than  could  be  floated  in  an  18-ft.  canal,  or  the  use  of 
so-called  "bank  spuds."  The  latter  were  not  considered 
feasible  because  the  material  traversed  was  very  soft. 
A  plan  was  developed,  however,  whereby  with  the  use  of 
counterbalances,  12  miles  of  18-ft.  canal  were  built  with 
a  dredge  floating  in  the  canal  and  without  disturbing 
the  canal  banks. 

The  dredge  used  for  this  purpose  had  a  hull  16  ft. 
wide,  65  ft.  long  and  5 A  ft.  deep.  The  boom  was  75  ft. 
long  and  operated  a  11-cu.yd.  bucket.  To  adapt  the 
dredge,  to  this  special  work,  timbei's  were  stepped  on 
either  side  of  the  A-frame  and  from  their  ends  were 
suspended  boxes  filled  with  earth  to  serve  as  counter- 
weights. The  distance  of  the  counterweights  from  the 
side  of  the  hull  was  made  great  enough  so  there  was 
no  danger  of  sloughing  the  soft  material  along  the  bank. 


i.i;i.ih;i;  w  ii'ii  i;oi'.nti:k\veiijiit.s  i.\  A':tii)N 

(.\oH-    that    <ount<-rweighl    to   thv   right    Is   suspended    whiU-    Ihv 
other  re.<<ts  on  the  .spoil  bank) 

The  length  of  the  lines  by  which  the  weights  were 
suspended  was  also  adjustable  and  the  height  of  the 
weights  was  changed  as  often  as  was  necessary  to  keep 
them  hanging  only  a  few  feet  above  the  ground.  Thus 
when  the  loaded  boom  swung  to  the  starboard  side,  the 
list  of  the  dredge  hull  caused  the  starboard  counter- 
weight to  rest  on  the  ground,  leaving  the  port  counter- 
weight to  balance  the  overturning  moment  of  the  loaded 
bucket.  When  the  boom  returned  toward  the  center 
and  the  hull  righted  itself,  the  counterbalance  that  had 
rested  on  the  ground  was  again  lifted.  The  dredge  was 
alway.s  free  to  move  foi-ward  when  the  boom  was  on 
center  line.  Ordinarily  one  of  the  counterbalances  was 
hung  just  over  the  spoil  l)ank  and  reslod  upon  it  when 
the  boom  was  swung  into  dumping  position. 

The  work  was  done  by  the  Ajax  Dredging  Co.  under 
the  general  <lircction  of  F.  F.  Cooper,  general  manager 
and  chief  engineer. 
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New  York,  May  12,  1921 


Vehicle  Tunnel's  Engineer 
Board  Told  to  Quit 

Jersey  Commission   Acts  Independently 

of  New  York  Body  Which  Denies 
I  Its  Jurisdiction 

Controversy  over  the  proposed  widen- 
ing of  certain  streets  in  Jersey  City, 
involving  a  difference  of  opinion  as  to 
whether  or  not  the  work  should  be  paid 
for  as  part  of  the  Hudson  River 
vehicular  tunnel  project  upon  which  the 
states  of  New  York  and  New  Jersey 
are  engaged  under  a  joint  agreement, 
culminated  in  a  resolution  passed  by 
the  New  Jersey  Interstate  Bridge  and 
Tunnel  Commission  at  its  meeting 
April  26,  discharging  the  board  of  con- 
sulting engineers  consisting  of  Col. 
W.  J.  Wilgus,  Major  John  A.  Bensel, 
Prof.  William  H.  Burr,  Edward  A. 
Byrne,  J.  Vipond  Davies,  and  Col. 
George  L.  Watson.  The  New  Jersey 
commission's  action  was  taken  without 
giving  the  members  of  the  consulting 
board  an  opportunity  for  a  hearing  and 
on  the  ground  that  the  consulting 
engineers  and  the  engineering  staff  had 
failed  "to  give  full  and  proper  con- 
sideration to  the  plan  as  a  whole  and  to 
the  traffic  conditions  in  the  vicinity  of 
the  Jersey  City  entrance  and  exit," 
thereby  delaying  the  work. 

The  New  York  State  Bridge  and 
Tunnel  Commission,  May  10,  denied 
that  the  New  Jersey  body  had  jurisdic- 
tion in  the  action  it  had  attempted  to 
take  and  refused  to  follow  its  example 
in  appointing  three  new  members  to  the 
consulting  board.  A  statement  signed 
by  the  members  of  the  "dismissed" 
board  was  also  issued  denying  that  the 
action  taken  had  foi-ce. 

It  is  understood  that  three  of  the 
eight  Jersey  commissioners  opposed  the 
passage  of  the  resolution  and  demanded 
evidence  justifying  the  dismissal  of  the 
consulting  board,  but  they  were  met 
only  with  cries  of  "Vote,"  and  the 
measure  was  railroaded  through.  In 
place  of  the  present  consulting  board, 
the  New  Jersey  commission  appointed 
as  its  representatives  on  the  board 
George  M.  Wells,  St.  John  Clarke  and 
Col.  George  L.  Watson,  and  suggested 
that  New  York  also  appoint  three  rep- 
resentatives. The  chief  engineer  to  the 
two  commissions,  Clifford  M.  Holland, 
is  not  mentioned  in  the  New  Jersey 
resolution  ousting  the  consulting  board. 

The  New  Jersey  commission's  action 
was  made  independently  of  the  New 
York  commission  and  doubt  has  been 
expressed  as  to  its  regularity,  especially 
in  view  of  a  clause  in  the  resolution 
originally  appointing  the  board  of  con- 
sulting engineers  which  states:  "That 
said  board  of  consulting  engineers  shall 


Western  Society  Elects  Officers 
on  Regular  Ticket 

In  the  electrion  of  officers  for  the 
Western  Society  of  Engineers,  the  en- 
tire regular  ticket  was  carried  by  a 
large  majority.  President,  Charles  H. 
MacDowell,  president  of  the  Armour 
Fertilizer  Works;  vice-presidents,  Julius 
T,.  Hecht,  F.  F.  Fowle  and  Benjamin  S. 
Shapiro;  tnistee,  Edwin  W.  Allen; 
treasurer.  Homer  E.  Niess;  members  of 
Washington  Award  Commission,  John 
F.  Hayford  and  Henry  J.  Burt. 

Some  of  the  sections  of  the  society 
have  elected  chairmen  as  follows:  Rail- 
way section,  F.  L.  Thompson,  chief  en- 
gineer, Illinois  Central  R.  R.;  bridge 
and  structural  section,  J.  E.  Love,  stnic- 
tural  engineer,  H.  T.  Ryerson  &  Son; 
hydraulic,  sanitary  and  municipal  sec- 
tion, L.  R.  Howson,  of  Alvord  &  Bur- 
dick,  consulting  engineers. 


be  filled  by  appointment  by  the  two 
commissions,  to  hold  office  at  the 
pleasure  of  the  said  commissions."  It 
will  be  noted  that  in  each  case  the 
plui-al  of  the  word  "commission"  is 
used.  As  the  members  of  the  New 
York  body  have  not  concurred  in  the 
resolution  of  the  New  Jersey  commis- 
sion, the  opinion  has  been  expressed 
that  the  action  of  the  New  Jersey  body 
is  without  legal  status. 

The  main  points  in  the  history  of  the 
controversy  may  be  briefly  stated  as 
follows:  After  a  contract  for  sinking 
the  tunnel  ventilating  shafts  on  the 
New  Jersey  side  has  been  publicly 
advertised  in  March  the  call  for  bids 
was  suddenly  rescinded  when  the  New 
York  commission  refused  to  accede  to 
demands  of  the  New  Jersey  representa- 
tives for  the  widening  of  a  number  of 
streets  beyond  the  tunnel  entrance  in 
Jersey  City.  The  chief  engineer's 
plans  as  published  in  his  1920  report 
provided  for  an  entrance  plaza  at  12th 
St.,  but  the  majority  of  the  New  Jersey 
commission  caused  a  deadlock  by 
demanding  the  widening,  in  addition,  of 
14th  St.,  Henderson  St.,  and  Jersey  Ave. 
This  additional  street  widening,  the 
New  York  commissioners  maintained, 
was  purely  a  local  improvement  for 
Jersey  City  and,  as  such  payment  for 
it  by  the  States  of  New  York  E.nd  New 
Jersey  could  not  be  justified.  The  point 
as  to  whether  New  York  has  the  right, 
under  the  provisions  of  the  interstate 
tunnel  treaty,  to  participate  in  the 
expense  of  the  street  widening  work  in 
Jersey  City  is  now  before  the  attorney 
general  of  New  York  for  a  ruling. 

The  proposed  street  widening  has 
been  made  a  political  issue  in  the  Jersey 
City  election  this  month. 


Federal-Aid  Road  Bill 
Impresses  Legislators 

Dowell    Measure    Carefully    Drafted  — 

Vulnerable    Points    Discussed   in 

Townsend  Bill 

(Washington  Corrrspondcnce) 
There  is  a  very  general  feeling  on 
Capitol  Hill  that  the  state  highway 
officials  did  themselves  proud  in  draft- 
ing the  federal-aid  road  bill  which  was 
introduced  by  Representative  Dowell, 
of  Iowa,  May  3.  That  it  has  been 
worked  out  with  the  greatest  care  is 
admitted,  even  by  opponents.  Law- 
makers who  are  not  greatly  concerned 
as  to  which  of  the  highway  policies  is 
adopted  regard  the  Townsend  bill  as 
being  much  more  vulnerable  than  is 
the  Dowell  measure. 

So  far  as  its  legislative  course  is 
concerned,  the  most  vulnerable  point 
in  the  Townsend  bill,  it  is  believed,  is 
the  fact  that  five  men  are  to  sit  in 
Washington  and  lay  out  all  the  roads 
in  the  United  States.  There  is  very 
strong  feeling  in  Congress  against  forc- 
ing people  to  come  to.  Washington, 
"hand  in  hand,"  to  make  arrangements 
to  comply  with  a  federal  law  and  the 
administrative  regulations  which  go 
with  it.  Regardless  of  the  advantages 
which  may  be  gained  in  the  selection 
of  a  road  system  by  a  central  commis- 
sion stationed  in  Washington,  such  a 
plan  is  assured  in  advance  of  strong 
opposition.  This  sentiment  is  a  legacy 
from  the  war  period  when  licensing  and 
permit  systems  made  it  necessary  for 
a  very  large  number  of  persons  to  jour- 
ney to  the  capital  to  discuss  compli- 
cated points  arising  in  the  issue  or 
administration  of  such  permits.  This 
procedure  came  into  such  disfavor  that 
its  continuance  has  been  avoided,  wher- 
ever possible,  in  subsequent  legislation. 
The  fact  that  the  people  of  the  several 
states  would  have  to  come  to  Washing- 
ton to  get  their  roads  on  the  map  is 
expected  to  arouse  a  type  of  opposition 
which  it  would  be  hard  to  appease.  The 
selection  of  highways  by  a  commission 
in  Washington,  friends  of  the  Dowell 
bill  contend,  is  approaching  the  prob- 
lem from  the  wiong  end.  They  con- 
tend that  the  people  in  the  locality 
must  select  the  roads.  It  is  pointed 
out,  in  that  connection,  that  even  when 
selected  locally,  the  designation  of 
roads  for  improvements  almost  always 
gives  rise  to  heated  controversies,  while 
bitter   fights  are  not  infrequent. 

Another  element  of  weakness  in  the 
legislative  position  of  the  To^^Tlsend 
bill  is  the  fact  that  it  is  open  to  the 
contention  that  the  federal  highway 
commission  plan  would  add  to  the  over- 
head   expense    of    road    construction. 
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There  would  be  five  commissioners  at 
a  salary  of  $10,000  each.  It  is  ad- 
mitted that  the  establishment  of  a 
commission  would  in  no  way  curtail 
the  present  force  employed  by  the 
U.  S.  Bureau  of  Roads.  A  chance  will 
be  given  opponents  of  the  bill  to  argue 
that  the  tendency  would  be  to  build  up 
a  much  larger  bureau. 

The  fact  that  no  definite  system  of 
roads  is  outlined  in  the  Townsend  bill 
is  certain  to  give  rise  to  apprehension 
in  the  states  as  to  ihe  mileage  which 
may  be  expected.  Sight  will  not  be 
lost  of  the  fact  that  the  first  Townsend 
bill  planned  to  expend  all  federal  funds 
on  two  roads,  and  no  more,  in  each 
state. 

The  provision  in  the  Townsend  bill 
empowering  the  commission  to  main- 
tain a  federal-aid  highway,  if  the  state 
fails  to  do  so,  is  certain  to  meet  with 
the  criticism  that  this  would  put  the 
government  into  the  construction  busi- 
ness on  a  large  scale.  The  corres- 
ponding provision  in  the  Dowell  bill  is 
very  generally  considered  the  stronger. 
In  the  Dowell  bill,  the  Secretary  of 
Agriculture  is  empowered  to  let  a  con- 
tract to  cover  a  default  in  maintenance 
and  charge  the  cost  of  the  work  against 
the  federal  funds  allotted  to  the  state. 
The  Secretary  is  precluded  from  ap- 
proving further  projects  for  that  state 
until  the  state  has  reimbursed  the  fed- 
eral government.  The  funds  thus  re- 
paid are  returned  to  the  treasury  and 
are  forever  lost  to  the  state. 

Hearings  on  the  Townsend  bill  are 
to  begin  in  the  near  future;  at  this 
\vriting,  the  exact  date  has  not  been 
set.  Members  of  the  House  committee 
on  roads  have  not  determined  whether 
or  not  it  will  be  necessary  to  hold  gen- 
eral hearings  on  the  Dowell  bill. 
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Two  Confirmations  Complete 
Membership  of  I.  C.  C. 

With  the  confirmation  by  the  Senate 
of  E.  I.  Lewis  of  Indianapolis  and  J. 
D.  Campbell  of  Spokane  as  members 
of  the  Interstate  Commerce  Commis- 
."'ion,  all  of  the  vacancies  on  the  com- 
mission have  been  filled.  The  incom- 
ing administration  found  four  vacan- 
cies on  the  commission.  Mark  W.  Pot- 
ter, who  was  nominated  by  President 
Wilson  but  whose  nomination  was  not 
confirmed  at  the  last  session  of  Con- 
gress, was  re-nominated  by  President 
Harding  and  was  confirmed  early  in 
the  present  session.  The  other  vacancy 
was  filled  by  the  appointment  of  John 
J.  Esch. 


New  Bascule  Span  for  Troy,  N.  Y. 

.A  221-ft.  floublo-loaf  bascule  is  to  bo 
built  as  part  of  the  12th  St.  bridge  over 
the  Hudson  River  and  Barge  Canal,  at 
Troy.  N.  Y.  The  state  engineer's  offic  e 
adopted  the  Strauss  type  of  bascule 
for  thi.s  structure,  and  designs  are 
now  being  prepared  by  the  Strauss 
Bascule  Bridge  Co.,  Chicago.  The 
l.ridgf.  will  carry  both  street  car  and 
highway  traffic. 


Ridgway  Named  Chief  Engineer 
of  N.  Y.  Transit  Commission 

Robert  Ridgway  has  been  made  chief 
engineer  and  Daniel  L.  Turner  con- 
sulting engineer  of  the  newly  created 
Transit  Commission  in  New  York  City, 
which  takes  the  place  of  the  Transit 
Construction  Commission.  In  the  new 
division  of  duties  Mr.  Turner,  who  has 
served  since  1916  as  the  commission's 
chief  engineer,  will  devote  his  entire 
time  to  the  planning  of  transit  facili- 
ties for  New  York  while  Mr.  Ridgway, 
formerly  engineer  of  subway  construc- 
tion, will,  in  his  new  capacity  of  chief 
engineer,  have  administrative  charge  of 
all  design  and  construction  work.  Both 
engineers  will  receive  a  yearly  salary 
of  $15,000  and  will  report  to  the 
newly  appointed  executive  officer  of  the 
commission,  Brig.-Gen.  Lincoln  C. 
Andrews,  U.S.A.,  retired. 

Other  appointments  announced  in 
connection  with  a  valuation  of  existing 
transit  lines,  proposed  by  the  new  com- 
mission, are  as  follows:  John  H. 
Madden,  valuation  engineer,  at  a  salary 
of  $1,000  per  month  while  employed"; 
F.  W.  Lindars,  chief  accountant,  at 
$10,000  a  year;  Major  John  C.  Hooper, 
assistant  chief  accountant,  at  $6,000  a 
year;  Capt.Edward  T.  Fitzgerald,  acting 
chief  of  the  transit  bureau,  at  $4,000  a 
year.  All  of  the  new  appointees,  accord- 
ing to  chairman  George  McAneny,  were 
connected  with  the  old  Public  Service 
Commission  before  the  war. 

Chicago  Stops  Bridge  Work 

Owing  to  the  city's  shortage  of  funds 
an  order  from  the  municipal  authorities 
has  stopped  all  contract  work  on  the 
new  Chicago  River  bridges. 


New  Acting  Secretary  of 

American  Society  of 

Civil  Engineers 
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Los  Angeles  Terminal  Plan 
Is  Ordered 

State  Commission  Adopts  Plaza  Union 
Station  Project — Under  Joint 
Engineering  Committee 
The  Railroad  Commission  of  Califor- 
nia on  April  26  ordered  the  four  rail- 
roads entering  Los  Angeles  to  proceed 
with  the  Plaza  union  terminal.  The 
order  directs  that  (1)  a  joint  engineer- 
ing committee,  to  supervise  and  direct 
the  construction  of  the  union  depot,  be 
selected  within  30  days  after  May  20, 
1921,  when  the  order  becomes  effective; 
(2)  that  plans  covering  the  necessary 
grade  changes  he  filed  within  60  days, 
and  (.S)  that  plans  for  the  union  depot 
be  filed  within  6  months.  The  work  can 
be  completed  within  five  years,  the  com- 
mission states.  The  first  step  is  to 
eliminate  grade  crossings,  particularly 
along  Alameda  St..  and  pending  these 
changes  the  city  is  directed  to  withhold 
future  permits  for  industrial  tracks  in 
the  streets.  The  railroads  involved  are 
the  Southern  Pacific,  Santa  Fe,  Los 
.A.ngeles  &  Salt  Lake  and  the  Pacific 
Electric.  The  provisions  of  this  order, 
however,  do  not  require  the  Pacific 
Electric  to  make  grade  separations 
since  the  commission  is  now  conducting 
a  separate  investigation  into  the 
affairs  of  this  road. 

The  joint  committee  is  to  consist  of 
two  men  appointed  by  the  city  and  two 
by  each  of  the  roads,  they  in  turn  to 
select  a  disinterested  party  to  serve  as 
chairman.  If  a  chairman  cannot  be 
agreed  upon,  he  will  be  appointed  by 
the  commission.  The  order  states  that 
"the  commission  assumes  that  the  city 
will  carry  out  its  repeatedly  affirmed 
intention  to  further  in  every  possible 
way  the  consummation  of  the  general 
plan." 

The  cost  and  division  of  the  expendi- 
ture is  not  covered  in  this  order  and  is 
not  to  be  taken  up  in  detail  until  after 
the  plans  of  the  joint  engineering  com- 
mittee have  been  filed.  The  order  is 
accompanied  by  a  table  showing  the 
itemized  cost  estimate  of  all  the  work 
involved,  as  made  by  the  commission 
engineers,  totaling  .$2.">,000.000.  and  also 
that  made  by  the  railroad  engineers 
which  totals  $45,000,000.  The  order 
specifically  .states,  however,  that  these 
tables  are  used  to  identify  construction 
items  and   not   as  a  finding  of  cost. 

The  commission's  order  contains  a 
resume  of  the  union  terminal  project 
history.  In  191.'^  T^os  Angeles  organiza- 
tions petitioned  the  commission  to  order 
the  elimination  of  grade  crossings.  A 
friendly  suit  that  was  then  instituted  in 
the  State  Supreme  Court  resulted  in  a 
decision  that  the  commission  had  full 
authority  in  the  premises  and  should 
satisfy  the  petitioners.  Meantime  the 
city  advanced  $20,000  toward  the  cost 
of  an  engineering  report  concerning 
compl-jte  grade  crossing  elimination  to 
be  made  by  the  commission. 

After  a  two-year  study  the  engineer- 
ing department  of  (he  commission 
brought  out  a  1,000-pagc  printed  re- 
port that  ronsiilnreil  three  locations  and 
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carried  a  recommendation  for  adopt- 
ing the  Plaza  site.  This  was  two  years 
ago.     The  Mayor  of  Los  Angeles  then 

appointed  a  board  of  five  engineers  to  ,     ,     ;„.  ^   -^  ^   t^ 

review   the   report   and   submit   conclu-     tinka   watershed.    (B)    a  sluice  dam   to 
.;„„=      This  board  approved  the  Plaza     make  Lake  Traverse  a  detainmg  resor- 


means  other  than  an  injunction  against 
the  maintenance  of  drainage  ditches. 
The  various  means  suggested  for  relief 
are:    (1)   Detaining  basins  in  the  Mus- 


site  and,  in  general,  the  commission's 
findings  as  a  whole.  Following  this, 
both  the  commission  and  the  city  held 
public  hearings  on  the  question  of  loca- 
tion. For  several  months  since  these 
hearings  the  commission  has  had  the 
matter  under  advisement  and  has  fin- 
ally banded  down  the  order  announced 
in  the  foregoing. 

In  its  report  the  commission  says: 
"Representatives  of  the  Southern  Pa- 
cific,   the    Los    Angeles    &    Salt    Lake 


voir,  (C)  dredging  the  channel  of  the 
Bois  de  Sioux  River,  (D)  discharging 
part  of  the  Lake  Traverse  waters  south 
into  Big  Stone  Lake,  (E)  diverting  part 
of  the  upper  Mustinka  River  flow  into 
the   Rabbit   River. 

Evidence  concerning  the  proper  equit- 
able basis  for  apportioning  the  expense 
of  any  feasible  project  among  the  states 
drained  is  also  asked  by  the  court, 
which  included  other  minor  matters  in 
the  order.     Thus  the  final  decision  will 


Belle  Isle  Bids  Again  Rejected 
and  New  Bids  Asked 

Acting  upon  the  recommendation  of 
the  commissioner  of  public  works,  Jo- 
seph A.  Martin,  the  Detroit  city  council 
has  instructed  the  department  to  reject 
all  bids  opened  on  April  23  for  the 
construction  of  the  Belle  Isle  bridge, 
including  the  bid  submitted  by  the  de- 
partment itself,  and  to  advertise  for 
the  fourth  time,  bids  to  be  opened 
May  21.  This  action  was  taken  when  it 
was  found  that  the  bid  of  the  Arundel 
Corporation  could  not  be  trimmed  to 
come  within  the  bridge  fund.-  Bids  are 
now  asked  on  the  same  quantities  and 
plans  as  for  the  bidding  of  April  23, 
conforming   with   the  revised   plans   as 


and  the  Pacific  Electric  railroads  have     be   delayed   for   several   months   at   the     ^^^^^^    ^^^    ^y    Esselstyn,    Murphy    & 
frankly  admitted  that  they  are  in  oppo-     least.     Proposed  improvements  at  Lake 
sition   to   any   plan   that   will   interfere     Traverse    and    on    the    Bois    de    Sioux 


with  the  consummation  of  their  own 
proposal,  which  provides  for  a  partial 
union  passenger  terminal  on  the  pres- 
ent Southern  Pacific  depot  site.  These 
railroads  are  not  opposed  to  terminal 
unification  per  se,  rather  are  they  in 
favor  of  it.  They  do  not  desire  how- 
ever, to  depart  from  their  own  plans." 
Press  reports  state  that  the  several 
railroads  affected  will  fight  the  decis- 
ion in  the  United  States  Supreme 
Court,  on  the  ground  that  the  commis- 
sion has  acted  without  authority. 


River,  as  recommended  by  the  U.  S. 
Department  of  Agriculture,  were  de- 
scribed in  Engineering  News-Record 
July  29,  1920,  p.  225. 


Hanford,  engineers  in  charge  of  the 
design  and  supervision  of  the  bridge, 
but  the  quantities  are  grouped  into 
four  groups  and  a  total  cost  limit  is 
included. 

Group  A  covers  the  substructure  (wet 
and  dry  excavation,  wood  piling,  con- 
crete pier  footings  and  abutments, 
cofferdams  and  the  removal  of  existing 
piers).  Group  B  includes  structural 
steel  and  bronze  bearings,  erected. 
Group  C  comprises  the  concrete  in  the 


Missouri  Franchise  Tax  Law  Is 
Held  Constitutional 

That  the  Missouri  franchise  tax  law 
is  not  in  contravention  of  the  commerce 
clause  of  the  Constitution  is  stated  in 
the  opinion  rendered  by  the  Supreme 
Court  of  the  United  States  on  May  2. 
This  decision  sustained  the  opinion  of 
the  lower  court,  which  had  ruled 
adversely  on  the  application  of  the  St. 
Louis-San  Francisco  Ry.  Co.  to  restrain 
the  State  of  Missouri  from  collecting 
the  franchise  tax.  That  the  value  of 
the  franchise  is  derived  partly  from  the 
fact   that   the    corporation    operates    in 


Dismiss  Luten  Suit  Based  on 
Falsework  Patents 

Two  of  the  Luten  falsework  patents, 
Nos.    802,004    and    1,106,880,    the    first 

entitled  "Centering  For  and  Method  Of  bi-idge  superstructure,  reinforcing  steel. 
Constructing  Arches,"  and  the  second,  roadway  work  and  waterproofing. 
"Falsework,"  figure  in  the  suit  decided  The  metal  handrailing  constitutes 
March  24,  1921,  by  Judge  A.  S.  Van  Group  D.  The  total  limit  of  cost  is 
Valkenburgh  in  the  District  Court  of  placed  at  $2,401,672,  this  being  the  sum 
the    United     States    for    the     Western     remaining  of  the  $3,000,000  bridge  fund 


Division  of  the  Western  District  of 
Missouri.  Suit  was  by  Daniel  B.  Luten 
against  the  Kansas  City  Bridge  Co.  for 
the  infringement  of  the  patents  of 
falsework  for  concrete  bridges.  These 
patents,  as  is  well  known,  involved  the 
use    of    falsework    struts    too   weak    in 


voted  by  the  people.  A  subway  ap- 
proach to  the  bridge  has  already  been 
constructed  at  an  approximate  cost  of 
$400,000,  and  this  amount  has  been 
paid  out  of  the  bridge  fund. 

By  asking  for  separate  bids  for  the 
four  groups,  it  is  hoped  that  the  con- 


themselves  to  support  the  required  load,     struction   of  the   bridge   can   be   gotten 

but  made  strong  enough  by  braces   or  ' 

wiring.      The    special    feature    in    the 

design  is  the  fact  that  the  arch  may  be 

struck    by    cutting    the    braces    or    the 

wiring,  thereby  throwing  the  load  onto 

two  or  more  separate  members  instead 


under  way  without  further  delay 
there  is  a  possibility  of  letting  a  con- 
tract for  at  least  part  of  the  stinicture 
such  as  the  substructure  or  foundation, 
in  event  a  bid  is  received  which  comes 
within   the    engineers'   estimates.     The 


interstate  commerce  does  not  invalidate     of  the  composite  member;  the  separate     city  is  hopeful  of  receiving  satisfactory 


the  tax,  the  court  holds.  The  Supreme  members,  being  weaker,  deflect  suffi- 
Court  also  expresses  the  opinion  that  ciently  to  strike  the  arch, 
the  constitution  of  Missouri  has  not  Judge  Van  Valkenburgh  stated  that 
been  violated.  "We  cannot  much  doubt,"  it  is  but  an  obvious  departure  to  sub- 
says  the  opinion,  "that  the  tax  was  stitute  for  a  large  timber  a  smaller  one 
intended  to  be  measured  by  the  propor-  and  to  supply  the  difference  in  sustain- 
tion  of  stock  and  surplus  in  the  state  .jng  strength  by  the  addition  of  braces, 
and  that  the  omission  of  reference   to  "Patentable  invention,"  he  said,  "cannot 


surplus  is  a  misprision  or  abbreviation 
that  does  not  conceal  the  purpose  to  be 
gathered  from  it." 


be  made  upon  weW  known  inherent 
qualities,  attributes  and  functions  of 
natural  substances,  such  as  wood,  iron 
or  steel.  It  is  quite  obvious  that  a 
timber  too  small  in  itself  to  support  a 
given  load,  and  raised  to  the  required 
strength  by  the  addition  of  braces,  will 
buckle  or  bend  if  the  braces  are 
removed.  ...  I  am  unable  to  per- 
ceive in  either  of  the  patents  evidences 
of  inventive  genius  as  distinguished 
from  mechanical  and  engineering  skill 


bids  because  of  the  decreasing  costs  of 
material.  The  letting  of  a  contract  for 
part  of  the  bridge  would  be  in  line  with 
the  policy  Jlayor  Couzens  advocated 
when  the  first  bids  were  opened.  The 
council  took  an  opposite  position  at 
that  time  since  the  low  bids  indicated 
that  the  bridge  could  not  be  completed 
with  the  money  available. 


Interstate  Drainage  Lawsuit  Is 
Reopened  by  Court 

The  final  decision  of  the  U.  S.  Su- 
preme Court  in  the  Dakota-Minnesota 
drainage  case  will  not  come  as  soon  as 
expected.     Although   the   final   hearing 

has  been  held    (see  Engineering  Netvs-     ..v, ^^ >.«-  - ^ „   -  -■  .  „u„„,.u  fv,- 

Record  Jan  27,  p.  187)  the  court  stimulated  by  ordinary  technical  study  holders  and  to  continue  to  absoib  the 
has  decided  to  hear  further  testimony  and  experience.  .  .  .  Being  of  opin-  operating  deficits  of  the  ProPe^ty.  was 
from  each  side  as  to  the  possibility,  ion  that  the  devices  in  question  do  not  passed  by  the  House,  April  26  The  e 
within  the  limits  of  reasonable  expen-  embody  patentable  novelty  and  inven-  was  very  little  opposition  to  the  bill, 
diture  of  improving  the  flood  condi-  tion,  the  plaintiff's  case  must  fail.  The  which  outlines  further  terms  up- 
tions  along  the  Bois  de  Sioux  River  by    motion  to  dismiss  is  sustained."  which  the  government  will  proceed 


Canadian  Government  Takes  Over 
Control  of  Grand  Trunk 

The  bill  introduced  in  the  Canadian 
House  of  Commons  on  April  19  by 
Premier  Meighen  to  take  over  control 
and  operation  of  the  Grand  Trunk  Ry., 
as  a  condition  to  proceed  with  arbitrat- 
ing   compensation    to    be    paid    stock- 


upon 


? 
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its  undertaking  and  provides  that  the 
directors  of  the  Grand  Trunk  and  its 
subsidiaries  are  to  resign  when  re- 
quested to  do  so,  to  be  succeeded  by  a 
board  named  by  the  government.  The 
board  may  carry  on  the  business  of 
the  company  without  reference  to  the 
shareholders.  It  allows  the  company 
until  May  16  to  accept  the  terms  offered. 
A  committee  representing  the  share- 
holders will  be  appointed  to  present 
their  case  in  a  continuation  of  hearings 
before  the  Board  of  Arbitrators,  the 
powers  of  which  are  now  extended. 

The  arbitration  board  had  withdrawn 
officially  April  9,  discontinuing  the  pro- 
ceedings, since  the  original  agreement 
between  the  government  and  the  Grand 
Trunk  R.R.  provided  that  the  arbitra- 
tion should  be  completed  by  that  date. 
It  was  charged  by  the  government  that 
the  railway  company  had  dragged  out 
the  arbitration  proceedings  unneces- 
sarily and  it  was  argued  that  the  only 
recourse  now  would  be  to  assume  actual 
control  of  operation. 


Minnesota  Valley  Drainage  and 
Conservancy  District  Formed 

Ten  district  court  judges,  sitting  in 
bank  at  Mankato,  Minn.,  April  25, 
ordered  the  formation  of  the  Minnesota 
Valley  Drainage  and  Conservancy  Dis- 
trict. The  district  is  to  consist  of  all 
valley  lands  adjacent  to  the  channel  of 
the  river  from  the  upper  end  of  Big 
Stone  Lake  (the  continental  divide) 
to  within  about  1.5  miles  from  the  con- 
fluence with  the  Mississippi  at  St.  Paul, 
embracing  about  272,000  acres. 

The  action  of  the  court  resulted  from 
a  series  of  hearings,  covering  a  period 
of  four  months,  on  a  report  submitted 
to  the  state  commissioner  of  drainage 
and  waters  by  Adolph  F.  Meyer,  con- 
sulting engineer,  of  Minneapolis.  A 
chief  engineer  and  a  consulting 
engineer  will  be  appointed  by  the  dis- 
trict as  soon  as  formed.  The  Min- 
nesota Legislature  has  made  an 
appropriation  of  $.'?.5,000  to  enable  the 
comissioner  of  drainage  and  waters 
to  prepare  necessary  plans  for  the 
structures  for  this  project.  The  com- 
missioner also  has  an  appropriation  of 
$2.5,000  with  which  to  prepare  plans 
for  the  Red  I.,ake  River  drainage  and 
navigation  project.  Congress,  at  the 
last  sesion,  also  appropriated  funds  for 
the  latter. 


Public  Roads  Report  on  Arkansas 
Situation  Is  Submitted 

Supported  by  transcripts  of  records, 
financial  accounts,  engineers'  reports 
and  other  data,  the  findings  of  E.  W. 
James,  assistant  engineer,  Bureau  of 
Public  Roads,  on  the  Arkansas  road 
situation  have  been  made  to  the  chief 
of  the  Bureau,  Thomas  H.  MacDonald. 
(See  Engineering  News-Record  April 
7,  p.  611,  and  April  21,  p.  699.) 

The  government  investigation  reveals 
that  whereas  its  interest  have  been 
fully  protected,  though  with  some  diffi- 
culty, a  continuation  of  the  present 
system  of  taxation  for  road  improve- 
ment will  become,  in  many  cases, 
burdensome.  The  report  also  charges 
that  the  state  highway  department  is 
not  equipped  to  carry  on  so  large  a 
program  as  is  outlined  for  the  state, 
and  that  "the  administration  of  road 
matters  is  open  to  serious  criticism," 
especially  in  some  of  the  improvement 
districts. 

The  report  concludes  with  the  recom- 
mendation that  "no  further  progressive 
payments  on  Federal-aid  projects  be 
made  in  Arkansas  until  the  existing 
conditions  are  corrected  and  that  all 
payments  be  witheld  until  the  comple- 
tion of  the  projects." 


Michigan  Port  Bill  Fails  to  Pass 

The  resolution  introduced  into  the 
Michigan  Legislature  to  amend  the 
state  constitution,  authorizing  the  in- 
corporation of  port  districts  with  power 
to  engage  in  work  of  internal  improve- 
ment, to  take  advantage  of  the  pro- 
posed St.  Lawrence  waterway,  failed 
to  pass  in  the  regular  session  of  the 
legislature  and  will  be  brought  up  again 
at  the  coming  special  session.  If 
passed  then,  the  question  will  go  to 
the  voters  in  time  for  an  enabling  act 
to  provide  for  starting  port  develop- 
ment work  in  the  summer  of  1923.  Par- 
ticular interest  attaches  to  the  bill  in 
Detroit  since  it  is  assumed  that  its 
introduction  was  primarily  to  affect 
that  port. 


Railroad  Hearings  Start  Before 
Senate  Commerce  Committee 

The  Senate  Interstate  Commerce 
Committee,  acting  under  the  Cummins 
resolution  pa.'*sed  by  the  Senate  April 
19,  to  investigate  the  railroad  situation 
of  the  country,  with  special  reference 
to  the  cau.ies  of  high  operating  ex- 
poniie,  began  Hh  hearings  May  10,  Rail- 
way executives  will  be  the  fir.«t  witnesses 
to  be  heard.  In  the  meantime  the  rail- 
way labor  unions  have  publicly  charged 
the  railroad  managements  of  wasteful 
prarticps  amounting  to  more  than 
$1,000,000,000  a  year. 


To  Build  Railroad  for  Construc- 
tion of  Power  Development 

For  the  purpose  of  serving  construc- 
tion work  of  the  Pit  River  (Cal.) 
project,  plans  have  been  completed  by 
the  Pacific  Gas  &  Electric  Co.  for  the 
construction  of  a  broad  gage  railroad 
32*  mi.  in  length.  The  line  will  start 
at  Bartcl.  at  the  end  of  the  present 
system  of  the  McCloud  River  Railroad 
Co.,  and  will  run  east  through  Cayton 
Valley  to  the  sit  of  Pit  River  Power 
House  No.  1.  The  new  line  will  dis- 
tribute construction  materials  for  all  of 
the  power  houses  on  the  Pit  River 
project,  and  will  be  built  to  reduce  the 
cost  of  hauling  by  truck.  Analysis 
showed  that  the  rail  line,  with 
maximum  grades  of  4  per  cent,  would 
be  cheaper  than  to  a  continuation  of  the 
use  of  trucks.  Fifty-pound  rail  Is 
b«'ing  used. 


Wallace  Discusses  Engineering 
Federation's  Work 

L.  W.  Wallace,  executive  secretary  of 
the  Federated  American  Engineering 
Societies,  has  returned  to  his  office  in 
Washington  after  a  visit  to  Milwaukee, 
Detroit  and  Chicago.  At  Milwaukee,  he 
addressed  the  Society  of  Industrial 
Engineers  on  industrial  leadership.  At 
Detroit,  he  spoke  at  the  annual  banquet 
of  the  local  engineering  societies.  In 
Chicago,  he  attended  a  meeting  of 
American  Engineering  Council's  com- 
mittee dealing  with  the  licensing  of 
engineers.  This  committee,  in  view  of 
recent  legislation,  has  made  certain 
changes  in  its  model  bill.  These  changes 
will  be  laid  before  the  executive  board 
of  the  council  at  its  June  meeting. 

San  Francisco  Water  Front 
Still  Under  State  Control 

The  bill  before  the  California  legis- 
lature which  proposed  the  transfer  of 
control  of  the  waterfront  at  San  Fran- 
cisco from  the  state  harbor  commission 
to  the  city  of  San  Francisco,  has  been 
defeated  after  a  long  fight  on  the  floor 
of  the  senate. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  .SOCIETY  OF  MECHAN- 
ICAL ENGINEERS,  New  York; 
SpriiiR  meeting.  Chicago,  May 
23-26. 

AMERICA:^  WATER  WORKS  ASSO- 
CIATION. New  York;  Convention. 
Clevelanri,   June   6-in. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATIO.V.  87  Milk  St..  Roston. 
Annvi.-il  meetinp.  S.an  Francisco. 
June   H-l.l-lS. 

AMERICAN  .SOCIETY  FOR  TESTING 
MATratlALS.  Philadelphia;  An- 
nual meofinp.  Asbury  Park.  N.  .1. 
June  20.-24. 

.SOCIETY  FOR  THE  I'ROMOTION 
OK  E.VQINEERINC  EUtrcATION 
Cniver.sily  of  J'illsliureh.  I'ltts- 
bursh.  Pa.  :  Annual  Convention 
New  H:iveri.  Conn..  .lune  28-July1. 


.American  Society  for  Testing  Ma- 
terials.— A  tentative  program  for  the 
annual  meeting  at  the  New  Monterey 
Hotel,  Asbury  Park,  N.  J.,  June  20-24, 
has  been  issued.  Monday  afternoon 
and  evening,  June  20,  are  to  be  devoted 
to  committee  meetings.  Three  sessions 
will  be  held  Tuesday  with  the  presiden- 
tial address  and  a  dance  and  smoker 
at  night,  two  meetings  on  Wednesday, 
with  committee  meetings  in  the  after- 
noon, three  meetings  on  Thursday  and 
two  on  Friday,  with  the  golf  tourna- 
ment in  the  afternoon.  Cement,  con- 
crete and  road  maU-rials  come  on  Wed- 
nejidn.v,  testing  and  oil  products  on 
Thursday    and    the    metals    on    Friday 
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The  nominating  committee  has  named 
for  president,  C.  D.  Young,  general 
supervisor  of  stores  of  the  Pennsyl- 
vania R.  R. 

The  American  Society  of  Safety  En- 
gineers has  made  application  for  char- 
ter membership  in  the  Federated  Amer- 
ican Engineering  Societies. 

The  Engineers'  Club  of  Philadelphia. 
at  its  luncheon  meeting,  May  17,  will  be 
addressed  by  Axel  Malm  on  "Business 
Methods  of  European  Engineers  Com- 
pared With  Those  of  American  Engi- 
neers." On  the  evening  of  May  17  the 
annual  meeting  will  be  held,  with  elec- 
tion of  officers.  The  meeting  will  be 
addressed  by  Guilliaem  Aertsen,  the 
retiring  president,  and  after  the  regu- 
lar meeting  a  film,  "The  Story  of  As- 
bestos," will  be  shown. 


Personal  Notes 


James  V.  Karrick,  formerly 
with  the  Hughes-Keenan  Co.,  Mans- 
field, Ohio,  as  assistant  engineer  on 
structural  steel  work,  is  now  bridge 
designer  with  the  Kentucky  Highway 
Commission  at  Frankfort,  Ky. 

Ross  EvERLEY,  for  a  number 
of  years  engineer  and  inspector  of  con- 
struction on  government  projects  for 
the  Bureau  of  Yards  and  Docks  of  the 
Navy,  is  now  superintendent  of  con- 
struction with  the  Magic  City  Build- 
ing Co.,  Miami,  Fla. 

Clarence  B.  Myers,  formerly 
with  the  Pennsylvania  State  Highway 
Department,  has  been  appointed  assist- 
ant engineer  Philadelphia  Bureau  of 
Highways. 

H.  G.  S  H  u  L  D  E  has  been  appointed 
district  engineer  Pennsylvania  State 
Highway  Department,  with  headquar- 
ters at  Bedford,  Pa. 

Charles  Smithley  has  been 
appointed  county  engineer  of  Geary 
County,  Kan. 

J.  O.  C  OR  WIN,  Jr..  has  been  ap- 
pointed engineer  of  Travis  County,  Tex. 

R.  N.  K  I  N  N  A  I  R  D,  formerly  with 
the  Des  Moines  Water  Co.,  has  opened 
an  office  as  consulting  engineer  in  Des 
Moines. 

Stanley  M.  McKee  has  been 
appointed  consulting  engineer  for  the 
Republic  Iron  &  Steel  Co.,  Youngstown, 
Ohio,  to  succeed  C.  C.  Shackelford,  re- 
signed. 

J.  M.  R.  F  A  I  R  B  A  I  r  N,  chief  engi- 
neer of  the  Canadian  Pacific  Ry.,  and 
R.  A.  Ross,  member  of  the  Adminis- 
trative Commission  of  Montreal  have 
been  awarded  the  degree  of  Doctor  jf 
Science  by  the  Senate  of  the  University 
of  Toronto. 

C.  R.  Mee  has  been  appointed  chief 
engineer  of  the  Louisiana  Railway  & 
Navigation  Co.,  with  headquarters  at 
Shreveport,  La. 


George  W.  Boschke,  assistant 
chief  engineer  Southern  Pacific  Co., 
Pacific  System,  was  appointed  chief  en- 
gineer effective  May  3  last,  succeedmg 
William  Hood,  who  has  retired  from 
active  service,  as  noted  on  page  824. 
Mr.  Boschke  was  born  in  San  Francisco 
in  1874.  He  began  his  railway  engi- 
neering work  in  1886  for  the  Southern 
Pacific  Co.  From  1890-1900  he  served 
as  axeman,  chainman.  rodmaii,  time- 
keeper, material  clerk,  inspector,  and 
instrumentman  with  the  Southern  Pa- 
cific, and  during  the  following  three 
years  as  officeman  and  assistant  engi- 
neer with  the  Texas  &  New  Orleans 
R.R.  and  the  Southern  Pacific  Terminal 
Co.  of  Texas.  From  1903-1906  he 
served  as  assistant  engineer  with  sev- 
eral of  the  Southern  Pacific  subsidiaries 
and  then  became  engineer  of  construc- 
tion for  the  Pacific  Engineering  Co.  He 
entered  the  service  of  the  Oregon-Wash- 
ington Railroad  &  Navigation  Co.  in 
190.5  and  in  1913  resigned  as  assistant 
general  manager  to  become  chief  engi- 
neer. He  was  later  appointed  assist- 
ant chief  engineer  of  the  Southern  Pa- 
cific Co.,  Pacific  System. 

Aldrich  Durant,  formerly  oi 
the  board  of  governors  of  the  Associ- 
ated Pennsylvania  Highway  Contrac- 
tors, has  gone  to  Peru  in  connection 
with  extensive  port  development  work 
for  which  the  Foundation  Co.  of  New 
York  holds  the  contract. 

H.  A.  Von  S  c  h  o  n,  consulting  en- 
gineer, recently  of  Washington,  D.  C, 
has  accepted  appointment  of  court  com- 
missioner to  regulate  water  power  oper- 
ations on  the  St.  Joseph  River,  with 
office  at  South  Bend,  Ind.  He  will  con- 
tinue his  consulting  practice  in  hydro- 
electric engineering,  public  utility  valu- 
ations, underwriters  reports,  water 
rights  and  public  service  legal  issues. 

Bernard  C.  Harvey  has  been 
appointed  city  engineer  of  Rockfoi-d,  111. 

William  L.  Rockwell,  con- 
sulting engineer  for  thii'ty  years  in  hy- 
draulic engineering,  including  irriga- 
tion development,  water  supply  and 
power  development,  has  just  returned 
from  two  years  in  the  West  Indies,  and 
has  resumed  his  consulting  hydraulic 
engineering  practice  at  Austin,  Tex. 

L.  L.  B  AT  E  M  E  N,  formerly  resident 
engineer  for  the  Michigan  State  High- 
way Department,  in  charge  of  trunk 
line  construction  in  Cheboygan  and 
Otsego,  Counties,  has  been  appointed 
assistant  county  engineer  of  Huron 
County,  Mich. 

George  F.  Cat  let  t,  formerly 
sanitary  engineer  for  the  Consolidated 
Board  of  Health  of  New  Hanover 
County  in  Wilmington,  N.  C,  has  been 
appointed  principal  assistant  engineer 
Bureau  of  Engineering,  North  Carolina 
State  Board  of  Health,  and  in  this  ca- 
pacity will  have  charge  of  the  water 
supply  division  of  this  bureau. 

Chester  H.  Loveland,  chief 
hydraulic  engineer  of  the  California 
Railroad    Commission,   has  resigned   to 


enter  private  practice  as  consulting  en- 
gineer to  participate  in  the  develop- 
ment of  the  state's  water  resources. 
He  has  been  with  the  commission  for 
seven  years,  and  during  that  time  has 
been  active  in  matters  relating  to 
domestic  water  and  irrigation  projects 
throughout  the  state.  During  the  water 
shortage  of  last  year,  it  was  largely 
through  his  efforts  that  the  "Emer- 
gency Water  Conference"  fornjed  of 
state  and  federal  officials,  was  organ- 
ized. 

A.  G.  M  o  T  T,  for  nearly  twelve  years 
connected  with  the  Southern  Pacific  Co., 
has  resigned  as  assistant  engineei  to 
accept  a  similar  position  with  the  Cali- 
fornia Railroad  Commission,  San  Fran- 
cisco. 

W.  V.  T  A  Y  L  o  R  of  Gananoque,  Ont , 
has  been  appointed  city  engineer  of 
Sarnia,  Ont. 

D.  S.  Mo  Calm  AN  has- resigned 
as  state  highway  superintendent  of 
Wyoming. 

Frank  P.  Schade  has  been  ap- 
pointed city  engineer  of  Cudahy,  Wis. 

A.  C.  Bradley,  recently  division 
engineer  Chicago,  Rock  Island  &  Pacific 
Ry.,  with  headquarters  at  Colorado 
Springs,  Col.,  has  been  transferred  to 
the  Chicago  Terminal  division,  with 
headquarters  at  Chicago. 

Theodore  Lanctot,  who  has 
been  assistant  engineer  in  the  public 
works  department,  and  superintendent 
of  the  Canadian  Highway's  Engineer- 
ing Co.,  Ltd.,  Montreal,  has  been  ap- 
pointed city  engineer  of  Hull,   Que. 

Carlos  E.  Ellerbrook,  for- 
merly highway  engineer  and  inspector, 
Michigan  State  Highway  Department, 
is  now  with  the  Iowa  State  Highway 
Commission  as  highway  engineer  and 
will  have  charge  of  a  17-mile  paving 
project  starting  from  Sioux  City. 

Edward  G.  Elliott,  formerly 
with  the  Illinois  State  Highway  Com- 
mission and  with  the  New  York  State 
Highway  Commission,  is  now  county 
road  engineer,  Randolph  County,  W. 
Va. 

S.  R.  B  a  T  s  0  N  has  resigned  as 
county  engineer  of  Jefferson  County, 
Ala.,  to  enter  private  engineering 
practice. 

C.  J.  Rogers,  formerly  assistant 
county  engineer,  Jeft'erson  County.  Ala., 
has  been  appointed  county  engineer. 

William  H.  Hull,  for  many 
years  associated  with  the  T.  A.  Scott 
Co.,  Inc.,  New  London,  Conn.,  and  Bos- 
ton, Mass.,  in  their  engineering  depart- 
ment, has  been  elected  vice-president  in 
charge  of  engineering  and  construction, 

Howard  M.  R  a  y  m  o  n  d,  dean  of 
engineering,  .Armour  Institute,  since 
1903,  and  connected  with  the  institute 
for  twenty-six  years,  has  been  made 
acting  president  to  fill  the  vacancy 
caused  by  the  recent  death  of  Dr.  F.  W. 
Gunsaulus. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Federal  Reserve  Banks  Report 
Increases  in  Building 

In  analyzing  the  reports  of  its 
member  banks,  the  Federal  Reserve 
Board,  in  discussing  conditions  as  of 
May  1,  has  the  following  to  say  of 
interest  to  the  building  industry: 
"Building  operations  showed  increased 
activity  during  March,  which  is  a 
normal  condition  for  this  season  of  the 
year.  Number  of  building  permits, 
value  of  building  permits,  and  value  of 
contracts  awarded  all  registered 
marked  increases  as  compared  with 
February.  This  increase  is  particularly 
large  in  the  case  of  number  of  permits, 
as  a  result  of  the  continued  increase  in 
the  building  of  residences.  Contracts 
awarded  in  the  New  England  states 
amounted  to  $13,262,000  during  March, 
an  increase  of  84  per  cent  over 
February." 

Following  are  the  reports  from  dis- 
tricts: 

District  Xo.  2  (New  York) — Conlr.icts 
Hmoiinting  to  $29,846,000.  an  inorc.i.s.-  of 
40  pfr  cent  over  the  February  figure  of 
wliir)i  .t9  per  cent  were  for  resilient  i.il 
biillding:s.  as  compared  with  48  per  eent 
in  February  and  4<*  per  cent  in  Jatiiiary. 
The  increase,  in  residential  construction  has 
been  confined  almost  entirely  to  the  least 
expensive    ai)arlments    and    small    homes. 

Pistrict  No.  3  (Philadelphia)  —  Large  in- 
crease in  the  value  of  building  permits  is- 
sued during  March  in  comi)arison  with  the 
February.  Funds  for  mortgages  have  been 
difficult  to  obtain,  but  there  has  been  a 
steady  increase  in  number  of  houses 
bought  through  the  building  and  loan  asso- 
ciations. 

District  No.  4  (Cleveland) — An  increase 
in  value  of  building  permits  issued  during 
March,  but  there  still  seems  to  be  a  ten- 
dency to  wait  for  lower  costs  before  com- 
mencing construction. 

District  No.  n  (Richmond)- — Reports  from 
23  cities  show  1.718  permits  issued  for 
new  construction  during  March,  in  com- 
liarison  with  894  permits  issued  in  Febru- 
ary. This  number  was  greater  than  that 
for  any  month   since   February.    192". 

District  No.  6  <Atlanta) — Value  of  per- 
mits increase*!  about  .^0  per  rent  for  M,arch 
in  comi>arison  with  February  figures.  .Vote- 
worthy  increases  in  activity  occurred  in 
Atlanta.    Birmingham   and   Tampa. 

District  No.  7  (Chicago) — There  was  an 
Increase  In  value  both  for  building  per- 
mits and  contracts  awarde*!  during  Marcli. 
aa  compared  with  February  figures. 

District  No.  8  (.St.  Louis) — Incre.ise 
noted  in  value  of  building  permits  for  three 
hading  cities  in  March,  as  com|>ared  with 
F>-bruary.  but  the.se  figures  are  very  much 
below   those    for    March.    1920. 

District  No.  9  (Minneapolis) — Permits 
valued  at  »2.647,fifi<>  w.re  issued  in  the 
Kporting  centers  in  March,  as  com|iared 
with  a  vahin  of  12,179.784  In  February 
This  Increase  is  due  to  a  substanti.'il  g;iln 
'I   tin-  niin)b<T  of  permits  issui-d  for  repairs 

''  T;  ■  \-,  10  (Kansas  Cityl— Seven- 
'  ■  .^^iir-d   2.778  contracts  In  March, 

•"  ir,.  r.  .  .  ,,f  about  ion  per  rent  ov.r  the 
l-'l'p  iiry  figure  and  an  Increase  of  about 
1-  I- r  cent  over  the  total  of  March.  192" 
I.,.,..!, I  Xo  II  (Dallas)  —  P.oth  the  number 
■y:'t  v.ilue  of  building  permits  Issued  in 
largest   monthly  total  sino- 


192(1 


No 


(San     Francisco) — The 
'.r    1..  rmim  for   2"  cities  amounted   to 
■'I   increaw-  of  57  per  cent   over 
I.  and  27  iwr  cent  ovir  March. 
r    of    permits    in    Ihos.     cities 
.    i.er  cent   over   February,    1921 
ir  cent  over   March     )92u       Declin- 
es of   building    niHi.ri;il«    .ind    sofne 
■n    In    labor    costs    hnve    reduced    (he 
r  of  factors  which  have  Uen   ri-tanl- 
K   buildInK   orieralions. 


Wholesale  Costs -Construction  and  Living 

General  Construction  Costs  Compared  with  Wholesale  Prices  of  All 
Commodities  and  Special  Groups 


The  relation  between  general  whole- 
sale prices  and  the  basic  cost  of  con- 
-struction  in  the  United  States  is  indi- 
cated by  Fig.  1.  in  which  the  well- 
known  index  numbers  of  R.  G.  Dun 
and  of  the  United  States  Bureau  of 
Labor  Statistics  are  plotted  with  a 
construction-cost  estimation  compiled 
by  Engineering  News-Record.  The 
Labor  Bureau  figures  were  already  on 
the  basis  of  100  for  the  year  191.%"  and 
Dun's  figures  and  Engineering  News- 
Record's  have  been  made  to  agree  \vith 


dairy  and  garden,  including  butter, 
eggs,  vegetables  and  fruits;  fish,  con- 
diments, sugar,  rice  and  tobacco;  cloth- 
ing; metals;  and  miscellaneous,  em- 
bracing lumber,  lath,  brick,  lime,  glass, 
turpentine,  hemp,  linseed  oil,  paints, 
fertilizers  and  drugs. 

Engineering  News-Record's  figures 
take  into  consideration  the  rate  paid 
common  labor,  and  the  price  move- 
ment of  the  three  construction  ma- 
terials least  influenced  by  local  con- 
ditions: steel,  lumber  and  cement.    The 


-Bureau  of  Latwr  Sfafiifici,  hojsc  -turnrsninj  gcocs 
-Bureau  of  Lobar  S^fisiics,  c/cf/is  anc/  ctoti7ing 
-  Bureai/  of  labor  Siafisfics,  iboc/s 
■  Cor7Sfrucfed  from  R.O.Duni  figures  ibr 

Ju/y  of  each  yecr,  fpoc/s 
—Engineering  News  Record^  esfimafe  cf 

basic  ccnsfrudicn  cosfs 
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FIG.   1— RELATION  OF  GENERAL  WHOLEJ^ALE   TRICES   AND 

("o.\-sTRT-r-riON  COSTS 


this  same  basis.  Engineering  News- 
Record's  figures  and  those  of  the  La- 
bor Bureau  are  yearly  averages,  where- 
as the  two  Dun  curves  show  conditions 
in  January  and  July,  respectively,  of 
each  year.  The  agreement  of  the  four 
curves  is  close,  except  as  regards  the 
decline  in  1!)21,  General  wholesale 
prices  have  fallen  sharply,  while  con- 
struction cost  is  lowering  conserva- 
tively, as  happened  after  the  Civil  War, 
Intelligent  study  of  the  chart  neces- 
sitates a  knowledge  of  what  each  of 
the  curves  means.  The  "AU  Commodi- 
ties Index  Number"  of  the  Bureau  of 
Labor  Statistics  is  the  summation  if 
nine  clas,<M's:  Farm  products,  food, 
cjiilhs  and  clothing,  fuel  and  lighting, 
metals  and  metal  products,  building 
materials,  chemicals  and  drugs,  hou.se 
furnishing  goods,  and  miscellaneous. 
Dun's  Index  Number  is  the  total  of 
seven  classifications:  Breadstuffs,  in- 
cluding quotations  on  wheat,  com,  oats, 
rye,    barley,    beans     and     peas;     meat; 


base  prices  of  structural  shapes  at 
Pittsburgh,  Southern  pine  (3  x  12  to 
12  \  12)  in  New  York,  cement  (with- 
out bags)  f.o,b,  Chicago,  and  the  daily 
wage  of  common  labor,  were  carefully 
weighted  according  to  their  relative 
importance  and  then  combined  so  as  to 
give  100  as  the  1013  estimation  of  con- 
struction cost.  The  percentages  for 
the  ensuing  years  are  as  follows: 

1911 04 

I91.-> 1(16 

1916 135 

1917 ; 184 

1918 192 

1919 210 

1920 237 

1921  (four  months) 220 

It  is  seen  that  construction  cost  fell 
in  1t»14.  while  general  wholesale  prices 
either  hung  fire — according  to  the  La- 
bor Bureau  figures — or  advanced,  as 
shown  by  Dun's  calculations.  It  is  in- 
teresting, that  when  the  European  War 
broke,  the  uncertainty  consequent  to 
surprise  caused  mctnis,  the  pre-emi- 
nent war  materials,  to  decline.   Between 
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the  spring  of  1913  and  1914  structural 
shapes,  Pittsburgh  mill,  fell  from 
$1.62  to  $1.13,  reinforcing  bars  at  Puts- 
burgh  mill  from  $1.50  to  $1.17,  Dun 
shows  that  metals  dropped  from  $16,512 
to  $15.G91. 

Fig.  2  shows  construction  cost  com- 
pared with  the  wholesale  prices  of 
food,  clothing  and  house-furnishing 
goods.  The  Dun  food  curve  was  con- 
structed by  leducing  the  index  num- 
bers for  breadstutfs,  meat,  dairy  and 
garden  products,  etc.,  to  a  100  per  cent 
basis  for  1913,  and  then  averaging 
them. 

Since  1920,  prices  of  both  raw  ma- 
terials and  manufactured  products, 
and  in  many  sections  the  rates  paid 
labor,  have  fallen  more  or  less  sharply. 
Construction  materials  have  lagged  be- 
hind living  necessities,  as  is  to  be  ex- 
pected of  materials  whose  output  can 
be    limited    to    the    demand.      There    is 


Conditions  in  the  Common  Brick 
Industry 

As  indicating  the  trend  in  the  price 
of  common  brick,  a  composite  price 
taken  from  the  reports  of  142  members 
of  the  Common  Brick  Manufacturers' 
Association  on  Feb.  1.  gave  $18.0.5  as 
the  per-thousand  price.  From  the 
reports  of  132  members  on  March  1,  the 
price  was  $17.40,  and  the  composite 
price  of  current  reports  from  126  mem- 
bers reduces  the  figure  to  $16.97  per 
thousand,  according  to  a  recent  digest 
of  the  association.  The  actual  range  is 
from  $12  to  $25  throughout  the  country. 
The  lowest  price  quoted  is  that  of 
Chicago. 

The  general  condition  of  the  industry 
is  shown  by  the  fact  that  current 
reports  show  only  84  plants  closed, 
whereas  a  previous  monthly  report 
sho'A'ed    115.      The   quantity   of   burned 


2— rOMPARlSOX  OF  COiVSTRUCTION  COST  AND  WHOLESALE   PRICES   OF 
POOD,    CLOTHING    AXD    HOUSE-FUJINISHING    GOODS 


only  a  slight  control  over  the  produc- 
tid.i  of  food  products,  and  output  is 
eliiefly  dependent  upon  the  abundance 
or  scarcity  of  crops  and  live  stock. 
House  furnishings  soared  to  a  pro- 
hibitive peak  and  are  now  descending 
rapidly.  In  fact,  the  wholesale  prices 
of  foods,  clothing  and  house  furnish- 
ing goods  appear  to  be  declining  at 
about  the  same  rate,  with  construc- 
tion materials  following  at  a  more  con- 
servative pace. 


brick  on  hand  has  in  thirty  days  been 
reduced  from  331,940,000  to  264,697,- 
000,  and  orders  during  the  month  have 
increased  from  111,182,000  to  114,875,- 
000.  Of  the  plants  reporting  as  being 
closed,  about  one-fifth  have  so  adjusted 
their  stock  that  they  plan  early 
resumption  of  operation.  The  digest 
predicts  much  greater  activity  in  the 
brick  industry  during  the  coming 
month. 


New  York  Lets  Highway  Contract 
Worth  $2,900,000 

Contracts  for  the  construction  and 
repair  of  highways  were  let  during  the 
past  week  by  the  New  York  Highway 
Commission  aggregatrng  in  excess  of 
$2,900,000.  Bids  for  the  construction 
and  repair  of  these  roads  were  received 
on  May  3  and  4,  110  miles  of  new 
highways  being  involved.  Of  these  110 
miles  distributed  among  21  projects  in 
practically  as  many  counties,  the  total 
estimate  was  $4,269,679,  whereas  the 
sum  of  the  low  bids  was  $3,905,167,  a 
saving  of  $364,512. 

There  was  an  average  of  five  bidders 
for  each  project,  one  project  attracting 
twelve  bidders  and  another  eleven. 


Drive  On  To  Lower  Freight  Rates 

Railway  executives,  Interstate  Com- 
merce Commission  members,  and  pro- 
ducers and  shippers  of  building 
materials  are  to  meet  in  Washington 
tomorrow  in  conference  to  discuss  the 
proposition  of  lower  freight  rates  on 
building  material.  The  meeting  was 
arranged  after  representatives  of  the 
principal  material  producers  on  Ma'y  3 
conferred  with  Chariman  Winslow  of 
the  House  Interstate  Commerce  Com- 
mittee, with  Chairman  Clark  of  the 
Interstate  Commerce  Commission,  and 
later  with  President  Harding.  At  that 
time  it  was  suggested  a  joint  confer- 
ence be  arranged,  the  meeting  tomorrow 
being  the  result.  Material  producers 
generally  feel  that  construction  stagna- 
tion is  due  in  a  large  extent  to  high 
freight  rates  on  building  material. 
Organizations  represented  at  the  meet- 
ing May  3,  and  which  will  probably  be 
represented  at  tomorrow's  conference, 
inclu-le  the  National  Association  of 
Sand  and  Gravel  Producers,  National 
Paving  Brick  Manufacturers  Associa- 
tion, American  Face  Brick  Association, 
Hollow  Building  Tile  Association, 
National  Lumber  Manufacturers  Asso- 
ciation, National  Crushed  Stone  Asso- 
ciation and  the  Gypsum  Industries 
Association. 


Southern  Pine  Orders  Reach  New 
High  Mark 

During  the  week  ended  April  29 
orders  received  by  members  of  the 
Southern  Pine  Association  averaged  20 
per  cent  more  per  mill  than  ever  re- 
ported for  the  coiTesponding  week  of 
other  years,  according  to  a  recent  bul- 
letin issued  by  the  association.  Orders 
represented  an  average  of  694,049 
ft.b.m.  per  mill,  the  next  figure  to  this 
being  in  1919  when  orders  for  576,409 
ft.b.m.  were  received. 

This  high  figure  is  also  a  larger 
amount  than  has  been  received  in  any 
other  week  in  1921,  being  nearly  50  per 
cent  in  excess  of  orders  reported  during 
the  last  week  of  March. 


Bond  Decisions  Slow  Up  Street 
Work  in  Coltjmbus 

Two  recent  decisions  of  bond  houses 
changing  the  method  of  disposing  of 
municipal  bonds  in  Ohio  have  resulted 
in  delays  in  the  Columbus  street-im- 
provment  program.  The  first  of  the 
decisions  declares  illegal  the  pi*actice 
of  sinking-fund  trustees  selling  bonds 
for  other  than  sinking-fund  purposes. 
This  prevents  the  sale  of  bonds  in  order 
to  buy  other  bonds,  thereby  changing 
the  usual  method  of  having  the  sinking 
fund  immediately  absorb  street  im- 
provement bond  issues.  The  other  de- 
cision advised  against  the  purchase  of 
bonds  for  street,  alley  and  sewer  im- 
provements until  the  assessments  on 
property  owners  had  actually  been 
made.  The  former  procedure  had  been 
to  authorize  bonds  and  sell  them  in 
anticipation  of  the  assessments  and 
then  go  ahead  with  the  work. 


Ontario  To  Build  Cement  Plant 

The  Ontario,  Canada,  Legislature  has 
appi'opriated  $1,000,000  to  provide  for 
the  construction  of  a  provincial  cement 
plan.  According  to  the  present  plan 
the  plant  will  have  a  capacity  of  300,- 
000  bbl.  per  year,  the  ouptput  from  the 
plant  to  be  used  for  supplying  cement 
to  municipal  and  provincial  construc- 
tion work.  During  the  past  year  the 
province  has  had  to  cancel  important 
contracts  owirlg  to  its  inability  to 
secure  cement  except  at  excessive 
prices.  The  government  has  no  inten- 
tion of  competing  in  the  open  market 
with  private  concerns,  its  intention 
being  to  furnish  a  source  of  supply  for 
municipal   and  provincial   contracts. 
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Jail  Term  Asked  for  Building 
Material  Dealers 

Special  Deputy  Attorney  General 
W.  A.  DeFord  has  urged  that  Justice 
Davis  of  the  Supreme  Court  impose 
jail  sentences  upon  the  nineteen  individ- 
uals, and  heavy  fines  upon  the  thirteen 
corporations,  members  of  the  Associa- 
tion of  Dealers  in  Masons'  Building 
Materials,  New  York  City,  who  pleaded 
guilty  to  conspiracy  and  violations  of 
the  Donnelly  anti-trust  law,  following 
disclosures  made  before  the  Lockwood 
joint  legislative  committee  on  housing. 
Justice  Davis,  however,  deferred 
imposition  of  sentence  until  he  can 
more  fully  determine  how  culpable  the 
defendants  are,  and  how  able  to  pay 
maximum  fines.  Sentence  will  be 
imposed  before  the  trial  of  the  eighteen 
other  defendants  in  the  case  begins. 
which  is  scheduled  for  an  early  date. 


Northwest   Lumber  Production 
Increases 

Lumber  production  among  the  112 
mills  reporting  to  the  West  Coast 
Lumbermen's  Association  increased 
four  per  cent  during  the  week  ended 
April  30,  the  output  at  that  date  being 
29  per  cent  under  normal.  Total  pro- 
duction amounted  to  57,719,880  ft.b.m., 
and  new  business  63,287,331  ft.b.m. 
For  the  four  months  ended  April  30 
the  production  was  but  47  per  cent  of 
that  for  the  same  period  of  1920,  says 
the  association's  bulletin. 


Southern  Pine  Production  80  Per 
Cent  of  Normal 

According  to  the  Southern  Pine 
Association's  statistical  statement  for 
the  month  of  March,  1921,  195  mills 
reported  the  production  79.39  per  cent 
of  normal.  Orders  for  the  month  for 
142  mills  reporting  were  79.38  per  cent 
of  normal,  and  shipments  for  the  month, 
79.86  per  cent  of  normal.  The  stocks 
on  hand  March  31  were  101.98  per  cent 
of  normal.  The  March  cut  of  the  195 
mills  was  387,958,529   ft.  b.m. 


Building  Activity  in  Los  Angeles 
Still  at  High  Level 

Building  permits  were  issued  in  Los 
Angeles  during  the  month  of  April  for 
2,904  structures  estimated  to  cost  a 
total  of  $7,2.50,51  L  This  surpasses  in 
value  the  highest  previous  record  in 
the  histon,'  of  the  city,  which  was  made 
in  September.  1920,  with  buildings 
valued  at  $7,231,000.  In  March,  1921, 
permits  were  issued  for  structures  with 
a  total  cost   of  $6,915,698. 

The  present  activity  is  chiefly  in  com- 
mercial and  industrial  buildings,  a  large 
percentage  ranging  from  50,000  to 
$100,000  in  value.  In  the  number  and 
value  of  dwellings  started  as  com- 
pared with  Septi'mber  last,  the  month 
of  April  showed  a  decrease,  f.Tlling 
under  the  September  figure  by  about 
$750,000  in  value  and  between  300  and 
400  in  the  number  of  permits. 


Providence  Dam  Contract  Let 

The  water  supply  board  of  Provi- 
dence, R.  I.,  has  let  the  contract  for  the 
construction  of  the  main  dam  and  dike 
at  the  Scituate  reservoir,  to  Winston 
&  Co.,  240  Fair  St.,  Kingston,  N.  Y. 
The  successful  bid  was  $3,499,- 
925.  Bids  for  the  construction  of  the 
dam  and  dike  were  opened  on  April  27. 
seven  contractoi's  submitting  bids,  the 
highest  bidder  being  in  excess  of 
$6,000,000. 
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Large  Foreign  Locomotive  Order 

The  American  Locomotive  Co.  has 
obtained  an  order  for  42  locomotives 
of  the  Pacific,  Mikado  and  Mallet  types 
for  the  Pekin  Kalgan  Ry.  of  China. 
The  total  value  of  the  contract  is  in 
the  neighborhood  of  $2,600,000.  The 
Pekin  Kalgan  Ry.  is  owned  by  the 
Chinese  GoverJiment  and  the  payment 
for  these  locomotives  is  financed  jointly 
by  the  American  Locomotive  Co.  and 
Mitsui  &  Co. 


Slight  Increase  in  Car  Loadings 
for  Week  Ending  April  23 

Reports  just  received  from  the  rail- 
roads of  the  country  by  the  car  service 
division  of  the  American  Railway  Asso- 
ciation showed  another  slight  increase 
in  the  number  of  cars  loaded  with  reve- 
nue freight  during  the  week  which  ended 
on  April  23.  The  total  for  the  week 
was  704,527  which  was  an  increase  of 
631  cars  over  that  for  the  previous 
week.  It  was,  however,  a  decrease  of 
13.000  compared  with  the  corresponding 
week  in  1920  and  10,500  compared  with 
the  corresponding  week  in   1919. 

Compared  with  the  preceding  week, 
increases  were  reported  in  the  loading 
of  coal,  coke,  ore  and  live  stock  while 
there  were  decreases  in  the  number  of 
cars  loaded  with  grain  and  grain  prod- 
ucts, forest  products  and  merchandisf 
,Tnd  miscellaneous  freight  which  in- 
cludes manufactured  products.  Coal 
loading  totaled  138,576  cars  which  was 
an  increase  over  the  previous  week  of 
2.900  cars.  It  was,  however,  a  decrease 
of  17,000  cars  compared  with  the  cor- 
icsponding  week  in  1920  and  700  com- 
pared with  the  corresponding  week  in 
1919.  Loading  of  merchandise  and  mis- 
cellaneous freight  totaled  for  the  week 
446,637  cars,  which  was  a  decrea.se  of 
4,489  cars  over  the  previous  week. 


Semi-Monthly  Estimates  for  Ohio 
Road  Contractors 

The  Ohi6  Highway  Commission  ha.<; 
worked  out  a  plan  whereby  contractors 
doing  state  work  will  be  able  to  re- 
ceive their  money  at  least  once  a  month 
and  if  the  amount  is  high,  two  times 
monthly.  One  of  the  chief  difficulties 
met  by  contractors  has  been  the  getting 
of  estimates  through  and  vouchers 
drawn.  Now,  vouchers  are  sent  out  the 
tenth  of  the  month  for  all  work  done 
up  to  the  first  of  the  month  and  if  the 
amount  done  by  the  fifteenth  of  the 
month  is  $5,000  or  more,  another 
voucher  will  be  mailed  out  on  the 
twenty-fifth  of  the  month,  covering  such 
work.  The  new  plan  is  receiving  much 
praise  from  contractors  engaged  on 
highway  work. 


Three  Large  Contracts  Included 
in  Record  Total  of  $35,000,000 

Due  to  the  letting  of  three  contracts 
during  the  week  each  calling  for  the 
expenditure  of  $3,000,000  or  more,  the 
past  week  eclipsed  all  previous  weeks 
for  the  year  in  contracts  let,  as  re- 
ported in  Engineering  .Vcics'-ffpcocrf 
The  total  for  the  week  was  $35,749,872. 
of  which  miscellaneous  building  repre- 
sented $17,058,847,  and  streets  and 
roads   $9,652,345. 

The  three  large  contracts  let  were 
for  the  Providence  dam,  noted  else- 
where in  this  issue,  and  two  $3,000,000 
buildings  in  New  York  City,  one  an 
office  building  of  twenty-three  stories 
and  the  other  a  structure  to  be  erected 
for  the  Society  for  the  Prevention  of 
Cruelty  to  Children. 

Pennsylvania  and  Ohio  together  let 
road  contracts  valued  at  $4,445,808. 
Ohio  is  to  receive  bids  for  the  construc- 
tion of  over  forty  projects  May  27. 


Strikes  Follow  Proposed  Cuts 
in  Building  Trade  Wages 

Strikes  have  been  precipitated  in 
many  cities  due  to  the  proposed  reduc- 
ti(ni  of  building  trade  labor,  which 
varies  form  10  to  25  per  cent.  As  a 
protest  against  a  24  per  cent  reduction 
in  Philadelphia  between  40.000  and 
65,000  men  have  struck,  employers 
reporting  the  former  number  out  and 
the  building  trades  council  naming  the 
latter  figure.  In  Cleveland  between 
25,000  and  30,000  men  employed  on 
projects  operated  by  contractors 
afllliated  with  the  building  trades 
employers'  association  struck  May  2, 
after  reporting  for  work.  Union  leaders 
demand  a  continuation  of  the  wage 
scale  which  came  to  a  close  on  May  1 
and  employers  are  insisting  upon  a 
general  20  per  cent  reduction.  Labor 
leaders  in  Cleveland  are  not  despairing 
of  securing  separate  agreements  with 
employers  on  the  old  ha«is. 

In  Newark,  N.  J.,  practically  all 
trades  struck  on  May  2,  the  joh.- 
stmck  being  those  carried  on  by  mem 
bcrs  of  the  Building  Trades  Employer- 
Association.  According  to  union  agents. 


836 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  19 


most  of  the  men  in  the  trades  have 
lined  up  with  independent  contractors 
who,  it  is  reported,  are  willing  to  con- 
tinue the  old  scale.  The  situation  in 
Boston  remains  practically  the  same, 
the  building  trades  employers  in  that 
city  having  several  weeks  ago  an- 
nounced   an    open    shop    policy    due    to 


the  fact  that  the  opposing  factions 
were  unable  to  come  to  any  sort  of  an 
agreement  upon  wages. 

In  Kansas  City  some  progress  has 
been  made  toward  arbiti'ating  the  dif- 
ferences between  building  ti-ade  labor 
and  employers.  However,  not  all  of  the 
trades     in     St.     Louis     are     willing     to 


arbitrate  the  question,  the  following 
being  among  those  willing  to  abritrate. 
Carpenters,  building  laborers,  hod  car- 
riers, engineers,  iron  workers,  lathers, 
and  cement  finishers.  In  upstate  New 
York  strikes  are  reported  from  va- 
rious localities,  the  worst  trouble  being 
e.xperienced   in  Albany. 


Weekly  Construction  Market 

THIS  limited  price  list  i.?  published  weekly  for  the     changes  on  the  less  important  materials.     Moreover,  ciuotations  for  all  construction  materials  and  for  tne 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price         The   first   issue   of   each    month    carries    complete  in  the  issue  of  .May  5.  the  next,  on  June  2. 

Minne-  San 

Steel  Products:                             New  York       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb ^h  M           ?4.00             J53   7i             S3. 23     S3. 51  S4.6S           S4,35               S5  00       S5.00 

Structural  rivets,  100  lb 4  85              S.25                7.05               4.88       5.30  6.25              7.05                 6  25         8.50 

Reinforcing  bars,  f  in.  and  larger,  100 

lb 3.23             3,25               3.85               3.13       3.S3J  4.32|           2.35                4,50        4.25 

Steel   pipe,   black,   31    to  6   in.   lap, 

discount 49%        50.65-5%     45%               58J%      51.9-5%      29%  49.80                    45%        5% 

Cast-iron    pipe,  6  in.  and  over,  ton  63 .  30           59.22             66.20             64.10     67.80  70.00           85.90               72.00       75.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.90(del.)  3.00               2.85               2.17       2.41  3.10             3  09                 3   10         3.44 

Gravel,  f  in.,  cu.yd 2  50             2.80               1.75               2.75       2.00  2.50             2  25                  1   50         1.50 

Sand,  cu. yd    1.25              1.62i              1   75               2.75        1.00  1.10             1.65                  1   50         1.25 

Crushed  stone,  i  in.,  cu.yd 2.15              2.50               3.20               2.75        2.25  3.50             2.25                 3.50         2   10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft                   48.00           38.00            45.00             5v00     38,00  47.00           27.00               24.00     120.00 

Lime,  finished,  hvdrated,  ton 2100           22.50             25  00             20.00     29.00  32.00           25.40               24.00       30.00 

Lime   common,  lump,  200  1b.  bbl...      3.30              160               2.50               1.65       2  00  3.20             2.25                  2.75        15.00 

Common  brick,  delivered,  1,000 IS. 40           12.50             25.00             12.00     18  00  14.00           18.00                16.00       18.00 

Hollow     building     tile,     4x12x12, 

block Not  used          .14                  .21                  .12          .10  .09                .121                  .11            .19 

Hollow    partition    tile     4x12x12, 

block              .15                  .19i                .096       .10  .10                .16                    .12        

Linseed  oil,  raw,  5  bbl.  lots,  gal 70                .67                  .88                  .82          .83  .90                .92                    .79            .72 

•  Common  Labor: 

Commonlabor,  union,  hour 75®. 80     .35                  .60@100    1.00          .50  .  50@.63^      .8U                 .75        

Commonlabor,  non-union,  hour 25                  .40@.60        .50          .  .^0  37J@.50    .50®. 55    .40®. 45         .35 

Explanation  of  Prices — Prices  are  to  con-     lb.    paper    Dags.      Minneapolis   qriotes    on    fir  all  f.o.o.  warehouses  except  C.I.  pipe,  which 

tractors  in   carload   lots   unless  other   cjuan-     instead  of  pine.    Brick  is  $1S  delivered.   J16  is   mill    price   plus   freight   to   railway   depot 

tities  are  specified.    For  steel  pipe,   the  pre-     on    cars.     Gravel,    sand    and    crushed    stone  at    any    terminal.      Lumber    prices    are    de- 

vailing    discount    from    list    price    is    given:      quoted  at  pit.    Common  labor  not  organized,  livered   "at  ship  tackle  in  San  Francisco  ex 

45-5%    means    a  discount   of    45    and    5    per     Denver    quotes   cement   "on    track.s"  ;    gravel  mill."    Seattle  quotes  on  Douglas  fir  instead 

cent,  45@50  means  a  range  of  45  to  50  pel-     and  sand  at  pit.   stone  on  cars,    lime,   brick,  of     pine;     and     on     lime     in      paper     bags, 

cent.    Charge  of  15c.  per  100  lb.  for  cutting     hollow    tile    and    lumber   on    job.     Tile    price  Montreal     quotes    sand,    stone,    gravel    and 

reinforced    steel    into    2-ft.    lengths   or    over,     is     at    warehouse.       Linseed     oil,     delivered,  .lump    lime   per    ton.     Cement,    lime    and    tile 

New    York    ciuotations    are    delivered    except     Atlanta  ciuotes   sand,    stone   and    grave!   per  are    delivered  ;    sand,    gravel   and    stone,    on 

tiles,   which   are    "on    trucks."     Sand,    gravel     ton  instead  of  per  cu.yd.    Dallas  quotes  lime  siding ;    steel    and    pipe    at    warehouse.      No 

and     crushed     stone     are     quoted     alongside     by    the    ISH-lb.    bbl.      .San    Francisco    quotes  organized    common    labor    in    Montreal. 
lock.     CliicuKO  quotes  hydrated   lime   in    50-     on    Heath    tile,    5 J    x    S    x    11*.      Prices    are 


The  adjustment  of  steel  prices  at 
warehouses,  to  agree  with  the  recent 
reduction  by  the  United  States  Steel 
Corporation,  is  now  practically  com- 
plete. Latest  information  quotes  rivets 
at  $6.2.5  in  Denver,  a.gainst  the  former 
price  of  $6.90  per  100  lb.,  while  struc- 
tural shapes  are  down  10c.  per  100  lb. 
in  San  Francisco.  Wrought  pipe  in 
Seattle  is  five  points  cheaper.  Cast- 
iron  pipe  is  down  $1  per  ton  in 
Seattle,  and  $5  off  in  Montreal,  being 
most  expensive  in  San  Francisco,  where 
the  price  is  $85.90.  The  Seattle  quota- 
tion is  $72;  Montreal,  $75. 

'Atlanta  reports  that  prices  in  that 
city  are  not  stable,  owing  to  a  "price 
fight"  between  dealers.  We  show  lime 
and  sand  in  Atlanta  apparently  higher 
than  on  Apr.  28,  but  the  10  per  cent 
discount  for  cash  makes  up  for  the 
difference.    Finished  hydrated  lime  sells 


Changes  Since  Last  Week 

for  $22.50  per  ton,  common  hydrated 
for  $18. 

Common  brick  in  Minneapolis  is  still 
quoted  at  $18  per  1000,  although  a 
large  dealer  reports  that  clay  brick  may 
be  bought  for  $17.  Fire  brick  dropped 
$5  last  week.  Cement  costs  $2.00  net 
delivered,  $2.41  f.o.b.  city. 

For  several  weeks  we  have  been  call- 
ing attention  to  the  steady  decline  in 
the  price  of  linseed  oil.  Apparently  the 
bottom  has  been  reached.  Five  of  our 
nine  cities  report  a  stronger  market 
and  higher  prices. 

New  York  quotations  are  practically 
the  same  as  they  were  two  weeks  ago, 
although  there  is  an  interesting  situa- 
tion that  renders  sand  and  gravel 
attractive  materials  for  immediate  pur- 
chase. The  formal  price  of  gravel  is 
still  $2. 50. per  cu.yd.,  but  it  is  reported 
that  gravel_can_be_hadfor  as  low  as  $2. 


As  regards  labor  —  Minneapolis  re- 
ports that  the  situation  in  that  city  is 
a  case  of  "bluffin.g"  on  the  part  of  both 
employers  and  unions.  The  reduced 
scale  covering  all  the  building  crafts 
was  effective  May  1,  but  none  of  the 
unions  has  officially  accepted  the  new 
scale,  and  the  painters  are  on  strike. 
Employers  assert  that  sufficient  non- 
union men  are  available  and  that  many 
union  men  are  employed  at  the  new 
rates.  Chicago  reports:  "On  account  of 
strike,  everything  is  dead."  A  tele- 
gram from  San  Francisco  states  that 
the  board  selected  by  contractors  and 
unions  has  decided  that  17  crafts  be 
reduced  71  per  cent  instead  of  being 
granted  the  increase  asked.  The  unions 
have  rejected  the  finding,  and  the  con- 
tractors assert  that  on  ilay  9  they  wll 
put  the  board's  scale  into  effect.  Denver 
reports  a  slight  increase  in  employment. 
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The  A.A.E.  Convention 

THE  present  condition  of  the  American  Association 
of  Engineers  has  been  likened  to  that  of  a  machine 
which  has  passed  through  the  period  of  initial  wear  and 
is  undergoing  readjustment.  This  was  apparent  at  the 
convention  in  Buffalo  last  week.  The  time  was  devoted 
mainly  to  constitutional  revision  and  a  discussion  of 
chapter  activities.  The  meeting  made  no  contribution 
to  the  constructive  work  of  the  association.  Its  accom- 
plishments must  be  measured  solely  by  the  progress  in 
improving  the  internal  mechanism.  Apparently  still 
more  experimentation  and  adjustment  will  be  necessary 
before  stabilization  can  be  expected.  There  is  diver- 
gence of  view  regarding  the  functions  and  importance 
of  headquarters  as  against  the  local  chapters.  The  lat- 
ter are  now  to  get  60  per  cent  of  the  dues.  At  the  same 
time  doubt  is  expressed  regarding  thes  afety  of  chapter 
autonomy  by  taking  from  some  of  them  the  right  to 
collect  dues.  The  results  of  its  experiments  should  yield 
valuable  lessons,  for  its  practice  is  in  sharp  contrast 
with  that  of  the  older  engineering  societies. 

The  German  Settlement 

LAST  WEEK'S  acceptance  by  Germany  of  the  repara- 
^  tions  terms  and  of  responsibility,  without  reserva- 
tion, for  carrying  out  the  provisions  of  the  Treaty  of 
Versailles  is  the  most  important  step  in  the  peace  of  the 
world  since  the  signing  of  the  Armistice.  If  Germany 
takes  her  pledge  seriously,  it  will  remove  the  menace  of 
world  disintegration  that  has  been  hanging  over  us  since 
Nov.  11,  1018.  Our  declaration  that  we  would  stand  by 
our  war  allies  was  a  big  factor  in  bringing  Germany  to 
a  decision.  She  had  hoped  that  the  United  States  would 
favor  more  moderate  terms  than  had  been  offered. 
When  we  signified  unmistakably  that  we  would  not  do 
.so  her  last  hope  (or  modification  of  the  terms  disap- 
peared, .lust  what  Germany  can  pay,  no  one,  not  even  the 
cocksure  French  financial  specialists,  can  determine.  It 
is  certain,  however,  that  if  she  goes  to  work  with  a  will 
the  fair-minded  people  of  England  and  of  America,  if 
not  of  France,  will  be  inclined  toward  leniency  if  a  day 
.-hould  come  when  it  is  unmistakably  demonstrated  that 
the  last  04,000,000.000  gold  marks,  which  may  be  con- 
sidered a  .sort  of  third  mortgage,  cannot  be  paid  without 
serious  detriment  to  Germany's  necessary  financial  and 
commercial  relations  with  the  rest  of  the  world.  The 
fir.st  step,  however,  in  setting  the  whole  world  back 
toward  peace  was  Germany's  acceptance  of  the  terms. 
She  has  now  done  .so  without  reservation.  We  can  only 
hope  that  her  acceptance  was  sincere  and  that  it  will  be 
followed  by  an  earnest  effort  to  carry  out  the  terms  of 
the  agreement.  That  course  is  the  only  one  that  will 
insure  for  Germany  ultimate  restoration  to  a  satisfac- 
tor>-  plac-  in  the  family  of  nations. 


Interesting  the  Young  Men 

ONE  of  the  most  promising  attempts  that  have  come 
to  our  knowledge  to  interest  the  young  men  in  engi- 
neering society  work  has  been  under  way  for  more  than 
a  year  in  the  Boston  Society  of  Civil  Engineers.  It 
will  be  found  described  elsewhere  in  this  issue.  It 
proceeds  on  the  very  sound  principles,  first,  that  the 
subjects  must  be  those  in  which  young  men  have  an 
interest  because  of  their  every-day  contact  with  them 
in  their  professional  work,  and,  second,  that  the  young 
men  are  thoroughly  capable  of  running  their  own  shov,-. 
We  go  entirely  counter  to  human  nature  when  we  plead 
with  the  young  men  to  come  to  society  meetings 
which  discuss  engineering  problems  always  from  the 
standpoints  of  their  elders.  The  elder  men  themselves 
would  quickly  desert  a  program  designed  always  from 
the  viewpoint  of  the  juniors.  The  second,  and  pos- 
sibly the  strongest,  feature  of  the  Boston  Society  pro- 
gram, is  the  placing  of  the  management  of  the  Designers 
Section  in  the  hands  of  the  young  men  themselves. 
Young  men  are  energetic  and  full  of  life.  They  want 
to  do  things.  They  want  to  exercise  initiative.  They 
are  a  little  resentful  of  being  placed  in  leading  strings. 
The  Boston  society  has  wisely  recognized  these  fine 
((ualities  of  youth  and  has  expressed  its  confidence  in 
the  young  men  by  encouraging  them  to  form  their  own 
section,  run  by  themselves  and  for  themselves.  Obvi- 
ously, they  may  need  guidance  from  time  to  time.  At 
Boston  they  have  shown  also  that  they  7ravt  such  guid- 
ance. They  have  asked  the  older  men  to  come  in  as 
counselors,  but  the  show  is  their  own.  As  a  result  they 
have  risen  to  the  responsibility  placed  upon  them  and 
are  doing  a  noteworthy  work  in  interesting  the  young 
engineers.  The  two  principles  upon  which  this  sec- 
tion of  the  Boston  society  is  founded  may  well  be  taken 
to  heart  by  engineering  societies  throughout  the  coun- 
try. Youth  is  a  tremendous  asset.  By  and  large  we 
are  not  capitalizing  it  in  oui'  engineering  societies. 
Boston  has  set  us  all  a  very  good  example.  In  saying 
that  we  do  not  want  to  belittle  some  good  work  that  has 
been  done  with  the  younger  engineers  in  other  centers, 
but  we  do  believe  that  the  work  at  Boston  is  rather  the 
most  hopeful  of  which  we  have  heard. 

Canada's  Railroads 

THE  PKOrOSAL  of  Lord  Shaughne.ssy.  chairman  of 
the  Canadian  Pacific,  that  the  Canadian  Government 
buy  the  lines  of  his  corporation  and  then  turn  over  the 
entire  Canadian  railroad  system,  excepting  the  Grand 
Trunk  and  a  few  small  lines  to  the  Canadian  Pacific  for 
operation,  injects  a  new  and  interesting  consideration 
into  the  troubled  Canadian  railway  situation.  The 
Canadian  Pacific  has  long  l>cen  a  thorn  in  the  side  of  the 
Canadian  government's  handling  of  the  railroad  prob- 
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lem.  not  because  of  any  fault  of  that  railroad  but  rather 
because  of  its  efficiency  and  the  soundness  of  the  busi- 
ness lines  along  which  it  has  been  developed.  In  con- 
trast with  it  are  the  over-e.xtended  government-backed 
Canadian  National  and  Grand  Trunk  Pacific  sys- 
tems, which  have  demanded  rate  assistance  that  would 
have  meant  great  opulence  for  the  privately  backed 
competitor. 

Lord  Shaughnessy's  proposal  would  at  least  remove 
the  main  controversial  element  in  the  Canadian  situa- 
tion. There  would  then  be  no  question  of  giving  large 
profits  to  one  company  in  the  effort  to  enable  the  others 
to  barely  keep  afloat.  The  Canadian  Pacific's  skillful 
operating  policy  extended  to  the  entire  Canadian  system 
would  undoubtedly  result  in  a  fairly  rapid  reduction  of 
the  annual  deficit  which  piles  up  on  the  present  nation- 
ally owned  lines,  while  the  opportunities  for  further 
opei-ating  economies  by  the  use  of  the  most  economical 
routes  in  the  combined  systems  and  the  elimination  of 
competitive  service  would  result  in  further  large  savings. 
The  danger  in  the  situation  lies  in  the  fact  that  if  the 
government  made  a  compact  now  for  private  operation 
it  might,  in  a  few  years,  decide  to  assume  the  operation 
itself.  If  that  should  come  Canada  would  have  in  its 
fulness  all  the  evils  of  government  operation  of  a  huge 
business  undertaking.  Under  present  conditions,  the 
people  of  Canada  have  constantly  before  them  the 
example  of  an  efficiently  operated  system  which  affords 
an  excellent  basis  of  comparison  with  the  government 
operated  lines.  In  saying  this  we  are  not  losing  sight  of 
the  fact  that  the  nationally  operated  lines  have  not  the 
heavy  tonnage  which  make  for  low  operating  costs. 
If  the  details  of  the  purchase  agreement  are  made  with 
fairness  to  the  Canadian  people.  Lord  Shaughnessy's 
proposal  would  seem  to  be  advantageous  to  Canada,  pro- 
vided always  that  the  operation  be  kept  in  the  hands  of 
the  Canadian  Pacific  or  an  equally  competent  private 
organization. 

Railroad  Operating  Costs 

A  DESPERATE  situation  confronts  the  railroads  of 
the  country.  Operating  costs  must  be  reduced,  if 
conclusions  may  be  drawn  from  last  week's  proceedings 
at  the  Senate  inquiry,  in  spite  of  the  fact  that  net  earn- 
ings reported  for  March  show  a  substantial  increase. 
Senator  Cummins  and  Julius  Kruttschnitt  agreed  that 
the  railroads,  in  their  present  status,  are  "almost  in 
death  throes"  and  that  reduction  in  operating  expenses 
is  vital.  Almost  at  the  same  time,  the  "consulting 
economist"  of  the  railway  labor  unions  was  charging 
that  the  carriers  waste  $2,.500,000,000  annually,  indict- 
ing the  managements  on  counts  impossible  to  sus- 
tain in  whole,  but  partially  based  on  actual  opportuni- 
ties for  economy.  Aside  from  the  unions,  it  is  generally 
agreed  that  the  present  railroad  crisis,  threatening  to 
bring  private  ownership  and  operation,  is  due  to  a  com- 
bination of  lessened  traffic  with  the  burdens  inherited 
from  federal  control. 

However,  the  unions'  charges  should  not  be  dismissed 
merely  by  saying  that  they  are  groundless.  Most  of 
them  are.  But  some  of  them,  even  though  exaggerated, 
are  well  founded,  such  as  those  with  reference  to  ter- 
minal operation,  freight  handling  methods,  and  loss 
and  damage.  Here  the  field  is  full  of  opportunities  for 
those  who  are  in  possession  of  exact  knowledge  and  the 
ability  to  apply  it  to  problems  heretofore  solved  by  rule 
of  thumb. 


Many  improvements  that  would  result  in  economies 
cannot  go  fonvard  because  they  require  construction 
programs  for  which  money  is  lacking.  As  a  result  the 
railroads'  engineering  departments  have  been  reduced 
and  their  problems  are  not  so  much  in  new  construction 
as  in  routine  work  and  maintenance.  Heretofore,  rail- 
road managements  have  too  seldom  called  in  their  en- 
gineers in  matters  of  operation.  Is  this  not  an  oppor- 
tunity for  broadening  the  functions  of  engineering 
departments  by  applying  exact  knowledge  to  many  of 
the  intricacies  of  railroad  operation  long  governed  by 
custom? 

However  discouraging  the  present  railroad  outlook, 
there  is  good  ground  for  hope  that  the  bottom  has  been 
reached  and  that  a  way  out  will  be  found.  The  net 
operating  income  of  the  carriers  for  the  month  of 
March  has  just  been  reported  as  $.30,894,065,  following 
a  deficit  of  $7,378,307  in  February.  Nevertheless  the 
utmost  effort  is  still  needed  to  operate  as  economically 
as  possible.  The  managements  ask  that  less  be  paid 
to  labor  than  required  by  the  onerous  national  agree- 
ments. Regardless  of  the  fact  that  most  of  the  unions' 
charges  of  wastefulness  are  fallacious,  the  managements 
must  also  pledge  good  faith  by  leaving  no  stone  un- 
turned to  reduce  expenses  on  their  own  account. 


A  New  Plan  for  Contracting 

OEVERAL  months  ago,  following  the  annual  meeting 
kJ  of  the  Associated  General  Contractors  in  New 
Orleans,  we  commented  upon  the  high  vision  with  which 
the  work  of  the  association  is  being  directed.  There 
stood  out  strongl.y,  backed  by  a  wealth  of  ability,  the 
determination  to  build  for  contractors  a  reputation  for 
"skill,  integrity,  and  responsibility"  which  should  place 
contracting  among  the  most  honored  occupations  in  the 
counti-j-.  As  was  then  emphasized  in  our  editorial,  the 
determination  was  not  that  of  mere  visionaries,  but  of 
men  who  have  big  accomplishments  to  their  credit. 

The  events  and  tone  of  that  Januai'y  meeting  in  New 
Orleans  were  recalled  in  Washington  Tuesday  night  of 
last  week  when  the  executive  board  of  the  association 
closed  a  two-day  meeting  with  a  dinner,  at  which  the 
guests  were  prominent  members  of  Congress  and  of 
the  press.  Half  a  dozen  brief  addresses  were  made  by 
members  of  the  executive  board,  with  the  purpose  of 
picturing  the  magnitude,  the  work,  the  responsibility, 
and  the  obligations  of  the  contracting  industry.  The 
inspiration  of  those  addresses  may  be  somewhat  lost 
when  they  appear  in  cold  type,  but  we  hope  that  the 
association  will  print  them,  and  in  such  form  that 
they  can  be  put  in  the  hands  of  every  contractor  in  the 
United  States.  We  do  not  expect  that  every  contractor 
every  day  will  recall  the  picture  that  these  addresses 
painted,  but  if  he  will  occasionally  revert  to  some  of 
the  thoughts  they  contain  and  gradually  come  to  guide 
his  business  by  the  ideals  therein  expi-essed  the  whole 
contracting  profession  will  take  on  a  new  atmosphere 
and  a  new  place  in  the  public  mind. 

The  A.  G.  C.  stands  for  "skill,  integrity,  and  responsi- 
bility." If  the  men  who  are  now  directing  its  activities 
continue  their  interest  and  their  , support  those  prin- 
ciples will  before  long  pervade  the  entire  industry  We 
do  not  mean  that  a  wholesale  convei-sion  is  to  come 
about,  or  is,  in  fact,  required.  The  good  lies  in  the 
industry  on  all  hands.  What  the  A.  G.  C.  is  doing  is 
to  mobilize  it — to  mobilize  it  not  only  for  the  good  of 
the  industry  but   for  the  good  of  the  public   as  well. 
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At  the  same  time  it  is  helping  to  bring  the  delinquents 
to  the  desirable  plane.  Eventually  its  work  will  draw 
a  sharp  line  of  demarcation  between  the  able,  upright 
and  responsible  contractors,  on  the  one  hand,  and  the 
disciples  of  the  doctrine  of  "get  by,"  on  the  other. 

All  of  which  is  reason  why  both  engineers  and  con- 
tractors should  give  their  support  to  the  A.  G.  C.  the 
engineers  with  their  influence  and  confidence,  the  con- 
tractors by  getting  into  the  A.  G.  C.  fold  both  in  fact 
and  in  spirit. 

A  Sweeping  Sewage  Disposal  Decision 

SECOND  in  importance  only  to  the  decision  in  the 
Chicago  drainage  canal  case  is  that  of  the  United 
States  Supreme  Court  against  all  the  contentions  of 
the  State  of  New  York  in  its  suit  for  an  injunction 
against  the  discharge  of  sewage  by  the  Passaic  Vallej' 
Sewerage  District  into  New  York  Harbor  (see  p.  849). 
The  New  York-New  Jersey  case  is  rated  as  second  to 
the  Chicago-St.  Louis  case,  among  other  reasons,  be- 
cause the  main  issue  in  the  earlier  suit  was  the  alleged 
menace  to  public  water  supplies,  particularly  the  supply 
of  St.  Louis,  by  the  sewage  of  Chicago,  whereas  in  the 
New  York-New  Jersey  case  the  water  that  will  receive 
the  sewage  from  the  Passaic  Valley  communities  is  so 
brackish  as  not  to  be  potable,  regardless  of  pollution. 

Two  significant  points  in  both  the  present  and  earlier 
decisions  are:  (1)  That  the  complainants  fell  far  short 
of  proving  their  allegations;  (2)  that  while  there  is  no 
question  as  to  the  jurisdiction  of  the  United  States 
over  the  pollution  of  interstate  waters,  the  federal  gov- 
ernment will  not  attempt  to  control  the  actions  of  one 
state  at  the  instance  of  another  unless  a  grave  danger 
can  be  proved.  The  importance  of  these  two  points  is 
increased  by  the  fact  that  in  both  cases  the  court  was 
unanimous.  Moreover,  since  the  fresh  water  of  a  great 
river  used  for  municipal  supply  was  concerned  in  the 
earlier  case  and  the  tidal,  brackish,  non-potable  water 
of  a  great  harbor  in  the  latter,  but  with  allegations  of 
serious  menace  to  public  health  in  each,  the  two  decis- 
ions may  be  regarded  as  of  broad  general  application 
throughout  the  United  States. 

The  verdict,  "not  proven,"  in  each  of  these  two  cases 
should  not  lead  other  cities  or  groups  of  cities  to  think 
that  they  can  discharge  their  sewage  haphazard  into 
the  handiest  stream  or  other  body  of  water.  Unques- 
tionably, one  may  conclude  from  its  reasoning,  the 
United  States  Supreme  Court  would  not  hesitate  to 
enjoin  sewage  discharge  into  interstate  waters  if 
menace  to  health  could  be  proved.  But  the  gap  between 
allegations  and  proof  of  health  menace  and  other  serious 
nuisance  is  forcibly  illustrated  in  each  case.  The  wide- 
ness  of  this  gap,  and  the  difficulties  of  bridging  it, 
would  afford  material  for  a  monograph,  but  the  subject 
must  be  passed  by  here. 

Contra.sted  with  the  court's  conclusion  that  there  was 
lack  of  sufficient  evidence  to  support  the  allegation.s  of 
menace  to  New  York  City  from  Passaic  Valley  sewage 
is  the  weight  the  court  gives  to  the  investigations  and 
opinions  of  the  engineers  on  who.se  advice  the  Passaic 
Valley  Sewerage  Commissioners  acted  in  adopting  plans 
— and  on  which  the  Federal  Government  also  acted  in 
agreeing  to  the  stipulations  under  which  it  withdrew 
from  intervention  in  the  New  York-New  Jersey  suit. 
No  stronger  testimony  to  the  wisdom  of  getting  the 
best  available  technical  advice  befoi'e  adopting  plans 
for  sewage  disposal  could  be  asked. 


In  the  Chicago-St.  Louis  decision  the  court  laid  stress 
upon  the  fact  that  Missouri's  case  was  weakened  because 
that  state  allowed  her  own  cities  to  discharge  sewage 
into  the  river.  In  the  Passaic  Valley  case  just  decided, 
there  is  no  direct  application  against  New  York  of  the 
doctrine  that  a  plaintiff  must  come  into  court  with 
clean  hands;  but  the  court  takes  cognizance  of  the  fact 
that  New  York  City  itself  discharges  into  the  harbor 
untreated  sewage  many  times  in  volume  the  effluent 
from  the  proposed  treatment  works  of  the  Passaic 
Valley  and  that  between  1906  and  1919  the  population 
increase  of  New  York  City  and  suburbs  exceeded 
100,000  a  year,  making  a  total  about  equal  to  the  esti- 
mated population  of  the  entire  Passaic  Valley  Sewerage 
District  in  1940.  And  yet  the  court  concluded  that  in- 
stead of  plain  evidence  as  to  1919  harbor  conditions 
there  was  a  conflict  in  the  "testimony  of  trustworthy 
and  competent  scientists." 

By  way  of  fatherly  advice  the  court  well  says,  in  its 
decision,  that  more  in  the  way  of  pollution  prevention 
may  be  expected  from  co-operation  than  litigation. 
Whatever  opinion  may  be  held  as  to  past  attempts  to 
obtain  co-operation,  a  get-together  spirit  is  certainly 
desirable  in  the  future.  Whether  any  advances  may 
reasonably  be  expected  from  the  New  Jersey  side  until 
New  York  City  adopts  and  begins  to  execute  a  construc- 
tion program  is  at  least  open  to  argument. 

Although  without  bearing  upon  the  sane  ana  sweep- 
ing character  of  the  decision,  it  should  be  noted  for 
the  benefit  of  those  not  familiar  with  the  thirty  years' 
events  since  agitation  for  cleaning  up  the  Passaic  River 
began  that  the  original  plan  was  for  a  trunk  sewer  to 
Newark  Bay,  with  the  discharge  of  untreated  sewage 
there.  Events  that  cannot  be  reviewed  in  limited  space 
led  to  the  adoption  of  a  plan  to  carry  the  sewage  into 
New  York  Bay,  with  little  treatment,  and  finally  to 
plans  for  considerable  treatment,  with  the  possibility 
that  still  more  may  be  required  by  the  Federal  Govern- 
ment. The  original  argument  for  a  trunk  sewer  was 
that  it  would  make  treatment  unnecessary  and  when 
the  New  Jersey  Legislature  prohibited  the  discharge  of 
sewage  into  Newark  Bay  the  tunnel  to  New  York  Bay 
was  predicated  on  practically  no  treatment.  Without 
questioning  the  wisdom  of  the  engineers,  who  acted 
under  strict  limitations,  or  the  judgment  of  the  United 
States  Supreme  Court,  which  is  simply  ruling  on  alle- 
gations based  on  the  plans  as  adopted,  it  is  questionable 
whether  if  the  Passaic  Valley  sewage  problem  were  to 
come  up  fie  nnm,  thirty  years  after  its  first  considera- 
tion, some  more  local  means  of  disposal  would  not  be 
recommended  by  crmpotent  engineers — at  the  very  least, 
disposal,  after  treatment,  into  Newark  Bay,  thus  avoid- 
ing the  great  and  still  problematical  cost  of  the  tunnel 
from  the  Newark  Meadows  to  New  York  Harbor. 

Taking  the  Passaic  Valley  decision  in  view  of  all  the 
governing  conditions,  combined  with  the  findings  of  the 
U.  S.  Army  Engineers  at  the  time  of  the  hearing  on 
granting  a  permit  for  the  outlet  in  New  York  Bay, 
and  the  .stipulations  under  which  the  United  Stales 
withdrew  from  the  suit,  it  may  be  said  to  give  the 
sanction  of  the  highest  engineering  and  legal  branches 
of  the  Federal  Government  to  the  general  principle  of 
sewage  disposal  by  dilution,  to  the  dissolved  oxygen 
test  as  an  in<lfx  of  pollution  (at  least  for  non-potablr 
waters)  and,  last  and  not  least,  to  the  principle  that 
no  one  state  has  a  monopoly  on  the  use  of  interstate 
waters  for  sewage  dispo.sal. 
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Long  Arch  Bridge  Built  of  Slag  Concrete 

At  Bingaman  St.  Bridge,  Reading,  Pa.,  Wedge-Shaped  Piers  Give  Square  Spans  on  Curve — Slag  Aggre- 
gate Reduced  Dead  Load  and  Construction  Costs — Twin  Cableway  Handled  All  Materials 

By  W.  C.  Fry,  Jr. 

lOiiBinifr,  VVhittakir,  &   Diehl,  Contractor.s.  Hanisburg.  Pa. 


Slag  concrete  as  a  help  to  the  contractor  and  span 
desifjn  studied  to  reduce  formwork  are  outstanding 
construction  features  of  the  Bingaman  St.  Viaduct  at 
Reading,  Pa.  The  resulting  advantages  were  a  more 
workable  concrete  and  very  few  sectional  foitns  repeat- 
edly used.  All  the  facts  are  presented  in  the  descrip- 
tion which  folloivs.     In  particular  contractors  will  ob- 


serve the  evidence  that  slag  concrete  is  more  workable 
than  concrete  with  a  stone  aggregate;  there  is  less 
weight  to  be  handled  per  unit  volume  of  concrete  and 
the  mixture  flows  more  readily  through  chutes  and  fills 
the  forms  tvith  less  labor.  Incidentally  it  will  be  noted 
that  this  structure  is  probably  the  largest  bridge  ever 
constructed  of  slag  concrete. — Editor. 


ONE  of  the  large  concrete  bridges  of  the  United 
States,  now  in  progress  at  Reading,  Pa.,  is  being 
constructed  of  slag  concrete.  Economy  in  design  and 
construction  is  secured  by  the  uncommon  material. 
This  object  of  cheapening  construction  was  also  sought 
by  giving  careful  study  to  span  lengths  and  locations 
and  to  arch  design  which  would  simplify  formwork. 
As  the  result  a  1,600-ft.  bridge  on  a  curve  is  being 
built  at  uncommon  speed,  with  a  few  sets  of  arch  cen- 
ters and  deck  forms  repeatedly  used,  and  with  a  plant 
of  which  a  twin  cableway  is  the  only  large  unit  of 
equipment.  The  structure  is  known  as  the  Bingaman 
St.  Bridge  and  is  being  built  for  Berks  County,  Pa. 
Slag  Concrete. — Because  of  the  uncertain  transporta- 


sections  with  the  same  live  load,  resulting  in  a  saving 
of  concrete.  From  the  contractor's  viewpoint  also  slag 
has  its  advantages.  It  is  lighter  to  handle,  flows  more 
readily  in  chutes,  and  requires  less  spading.  Again,  in 
this  locality  it  is  cheaper  than  stone,  and  as  it  is 
lighter  than  stone  a  ton  of  slag  will  yield  a  larger 
yardage  of  concrete.  Moreover,  this  advantage  in 
weight  reduces  the  freight  charge  in  transportation 
per  unit  of  volume.  These  are  points  to  be  considered 
by  the  contractor  in  so  large  a  job  as  the  one  described. 
On  the  other  hand,  for  the  same  amount  of  coarse 
aggregate,  slag  concrete  requires  slightly  greater  vol- 
umes of  sand  and  cement  to  produce  the  same  quality 
of  concrete. 


tion  facilities  and  the  materials  situation  at  the  time 
the  specifications  were  written  (1919)  it  was  consid- 
ered advisable  to  broaden  the  field  of  acceptable  mate- 
rials so  as  to  permit  the  use  of  slag. 

Comparative  tests  indicate  that  slag  concrete  is  fully 
the  equal  of  broken  stone  concrete.  Several  advantages 
are  derived  from  its  use.  Slag  concrete  is  about  15 
per  cent  lighter,  and  since  in  reinforced-concrete  de- 
signing the  dead  load  is  an  important  factor  governing 
the   design,   slag   concrete   permits   of   slightly    lighter 


Specifications  for  this  work  required  that  the  slag 
be  air  cooled  and  exposed  to  the  weather  for  a  period 
of  several  years.  The  minimum  weight  had  to  be  70  lb. 
per  cubic  foot.  In  size  it  had  to  conform  to  that  speci- 
fied for  limestone.  Compression  tests  with  slag  in 
concrete  had  to  equal  tests  in  compression  for  concrete 
in  which  limestone  or  trap  rock  are  used  as  coarse 
aggregate.  Rigid  inspection  of  the  slag  insures  that 
it  is  clean  and  free  from  dust. 

The  slag  used  on  the  Bingaman  St.  Viaduct  is 
shipped  from  the  Birdsboro  plant  of  the  Duquesne 
Slag  Products  Co.,  with  a  portion  coming  from  the 
Hokendauqua  plant  of  the  National  Slag  Co. 

Span  Location. — The  new  viaduct  crosses  the  Schuyl- 
kill River  and  the  Schuylkill  Canal,  passing  over  the 
Union  Canal  Branch  of  the  Philadelphia  &  Reading 
R.R.,  on  the  west  bank  of  the  river  and  a  branch  of 
the  Pennsylvania  R.R.,  on  the  east  bank.  In  order  to 
make  the  grade  and  pass  over  the  tracks  of  the  Penn- 
sylvania R.R.,  giving  a  vertical  clearance  of  22  ft.,  the 
east  approach  of  the  bridge  has  a  grade  of  3.63  per 
cent,  while  the  west  approach  has  a  grade  of  2.43  per 
cent  e.xcept  for  the  last  60  ft.,  which  descends  on  a 
4.2  per  cent  grade. 
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DETAILS   OF  104-FT.   SPAN  OF  BTXGA:MAX  ST.    BRID(",E 

In  determining  the  alignment  and  the  spans  of  the 
arches  many  features  governed.  First  the  center  line 
of  Bingaman  St.,  on  the  east  side  of  the  river,  and  the 
center  line  of  Lancaster  Ave.,  on  the  west  side,  which 
streets  the  bridge  will  connect,  meet  at  an  angle  of 
31°  3'  15"  over  the  river  channel,  therefore  the  new 
bridge  is  tangent  for  about  800  ft.  and  on  a  3°  48' 
cur\'e  for  800  ft.  So  that  the  contractor  could  iir,e 
steel  arch  centering  advantageously  it  was  desirable 
that  the  arches  over  the  river  be  made  uniform  in  span. 
To  accomplish  this  it  was  necessary  to  consider  the 
relative  positions  of  the  two  railroads,  the  Schuylkill 
Canal  and  its  towpath,  Water  St.,  and  the  river.  To 
complicate  matters  the  railroads  on  each  bank  of  the 
river  converged,  crossing  the  proposed  alignment  at 
an  angle  of  about  25  deg.  In  addition,  the  railroad 
tracks  on  Canal  St.,  over  which  the  bridge  was  to  pass, 
are  on  a  10-deg.  curve.  In  order  to  meet  these  con- 
ditions it  became  necessary  to  select  by  trial  a  span 
which  would  clear  the  Pennsylvania  R.R.,  giving  a  mini- 
mum of  22  ft.  vertical  clearance;  span  the  canal  and  its 
towpath  without  offering  any  obstruction;  clear  Water 
St.,  and  then  follow  a  3°  48'  curve  across  the  river, 
placing  the  abutment  clear  of  the  right-of-way  of  the 
P.  &  R.  R.R.  on  the  west  bank.  A  span  of  114  ft. 
seemed  to  meet  these  conditions.  This  span  was  then 
divided  into  clear  arch  span  and  pier  width  by  arch 
and  pier  analysis  according  to  the  elastic  theorj'. 

Pier  Design. — Calculations  proved  that  with  a  rise 
of  20  ft.,  and  with  the  loading  for  which  the  bridge 
was  designed,  a  104-ft.  span  arch  and  a  pier  width  of 
10  ft.  were  necessary.  Having  settled  upon  a  pier 
width  the  next  problem  to  be  considered  was  how  the 
increased  length  of  the  outer  curve  of  the  bridge  over 
the  inside  curve  of  the  bridge  could  be  taken  care  of. 
This  difference  amounted  to  3  ft.  8  in.  in  114  ft.  of 
alignment ;  that  is  the  difference  in  distance  between 
the   north   ends  of   the  center  line.s   of  the   two  suc- 


cessive piers  and  the  south  ends  of  the  same  piers  was 
3  ft.  8  in.,  the  center  lines  of  the  piers  being  radial 
lines  of  the  curve.  This  difference  in  distance  was 
thrown  into  the  piers  themselves,  making  them  wedge- 
shaped,  and  permitting  a  clear  arch  span  of  104  ft. 
both  on  the  outside  and  on  the  inside  of  the  curve  of 
the  bridge. 

The  wedge-shaped  piei-s  were  no  more  difficult  nor 
expensive  to  construct  than  rectangular  piers;  on  the 
contrary  the  construction  and  certain  features  of  design 
were  considerably  simplified.  This  design  permitted 
the  steel  centers  for  the  arches  to  be  interchanged, 
and  to  be  shifted  laterally,  either  up  or  down  stream, 
after  they  had  been  lowered  upon  i-oUers.  This  was 
a  distinct  advantage,  inasmuch  as  in  the  case  of  three 
spans  it  was  necessary  to  move  the  centers  out  fi'om 
under  the  arch  northward,  while  in  one  case,  on  the 
curved   portion   of  the  bridge   it   was   found   advanta- 
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geous  to  roll  the  centering  southward  from  under  the 
arch. 

Another  advantage  resulting  from  this  method  of 
taking  cai"e  of  the  curvature  of  the  bridge  is  that  it 
permitted  the  building  of  rectangular  sectional  forms 
for  the  floor  slab  and  interchangeable  sectional  forms 
for  the  panel  railing. 

Again,  had  it  been  found  economical  to  build  one  rib 
at  a  time  this  design  would  have  permitted  the  con- 
tractor to  pour  one  rib,  and  at  the  proper  time  lower 
the  centers  and  shift  them  laterally  into  position  under 
the  proposed  location  of  the  second  rib.  This  would 
not  have  been  possible  on  the  curvt  if  the  piers  were 
rectangular.  This  possibility  was  not  taken  advantage 
of,  as  it  was  decided  that  more  rapid  progress  could 
be  made  if  the  two  ribs  were  placed  simultaneously. 

^)t/(  Disifpi. — The  design 
of  the  arches  is  consistently 
the  same;  they  are  two-ribbed, 
open-spandrel  arches,  each  rib 
being  16  ft.  wide  with  a  clear 
space  of  16  ft.  between  them. 
The  floor  slab  is  carried  on 
beams  resting  on  2-ft.  span- 
drels 10  ft.  6  in.  center  to  cen- 
ter. Expansion  joints  in  the 
floor  slab  are  provided  at  each 
pier.  On  the  curved  portion 
of  the  viaduct  the  floor  system 
follows  a  true  curve,  while  the 
arches  are  chords  of  the  curve. 
The  sidewalks  are  carried  on 
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heavy  beams  cantilevered 
6  ft.  beyond  the  out.side 
faces  of  the  ribs.  This  was 
done  with  a  view  to  econ- 
omy, shortening  the  length 
of  the  piers,  which  are  solid 
only  in  the  line  of  the  ribs, 
and  also  thus  providing  a 
means  of  taking  care  of  the 
curved  alignment.  Between 
the  ribs  and  below  the 
springing  line  the  solid  pier 
sections  are  connected  by 
roofed  18-in.  curtain  walls, 
giving  the  appearance  of 
solid  piers  below  the  spring- 
ing line. 

Railing  Design.  —  The 
railing  and  posts,  which  will 
be  composed  of  one  part 
Portland  cement,  two  pai'ts 
sand,  and  three  parts  gran- 
olithic grit  will  consist  of 
a  heavy  top  and  a  bottom 
rail  with  specially  designed 
spindles.  The  rails  will 
project  into  the  posts  3  in., 
resting  in  a  pocket  provided 

in  the  posts.  The  rails  will  thus  be  entirely  separated 
from  the  posts,  permitting  true  expansion.  The  posts 
are  cast  first,  and  later  when  these  have  thoroughly  set 
the  rails  and  spindles  may  be  cast. 

The  total  width  of  the  bridge  is  60  ft.,  divided  into 
■•■^vo  10-ft.  6-in.  sidewalks  and  a  39-ft.  roadway.  Two 
hundred  feet  of  the  eastern  approach  is  beam  and  slab 
construction  carried  on  columns,  closed  in  on  each  side 
by  an  18-in.  curtain  wall.  Following  this  are  five  52-ft. 
span  elliptical  arches  with  5-ft.  piers,  eight  104-ft. 
elliptical  arches  with  10-ft.  piers,  and  160  ft.  of  beam 
and  slab  construction  carried  on  light  piers  and  columns 
where  the  bridge  passes  over  the  P.  &  R.  R.R.  tracks. 
Loads  and  Stresses. — The  bridge  was  designed  to 
carry  the  following  live-loads:  Sidewalk,  uniform  live- 
load  of  100  lb.  per  square  foot.;  roadway,  two  electric 
lines  with  50  ton  electric  cars,  together  with  a  uniform 
live-load  of  200  lb.  per  square  foot  over  the  remaining 
area  of  roadway.  The  load  on  each  car  track  was  as- 
sumed to  be  distributed  over  a  width  of  9  ft.  The  maxi- 
mum allowable  stresses  in  design  were  compression  550 
lb.  per  square  inch,  tension  in  steel  16,000  lb.  per  square 
inch. 

The  above  detail  information  relative  to  the  design 
was  procured  from  Charles  F. 
Sanders,   the  designing  engi- 
neer, who  also  has  supervision 
of  construction. 

A  rather  elaborate  plant 
layout  has  proved  economical. 
A  careful  study  of  the  site 
proved  the  necessity  of  a  cable- 
way  and  since  the  alignment 
is  partly  on  tangent  and  partly 
on  curve,  in  order  to  make  a 
cableway  practicable  and  serv- 
iceable it  was  necessary  to  use 
twin  cables.  Even  the  two 
tableways    do    not    serve    the 


entire  job,  for  the  western  end  for  200  ft.  is  without 
its  service. 

A  single-head  tower  130  ft.  high,  with  a  base  52 
X  34  ft.,  has  been  erected  on  the  western  bank  of  the 
river  about  60  ft.  from  the  center  line  of  the  bridge. 
This  tower  is  framed  of  12  x  12-in.  timbers  24  to  32 
ft.  long  as  posts,  or  legs,  and  braced  with  4  x  12's, 
making  a  total  of  approximately  28,000  ft.  of  lumber. 
The  tower  was  so  designed  that  the  resultant  loads  on 
the  tower  pass  down  the  front  legs,  which  have  a  batter 
of  3  on  1.  The  legs  rest  on  sills  which  are  supported  on 
eight  cinder-concrete  bases.  On  the  rear  of  the  tower 
and  elevated  about  20  ft.  above  the  base  is  the  engine 
room.  From  this  elevated  position  the  enginemen  com- 
mand a  good  view  of  almost  the  entire  job.  The  boiler 
room  is  directly  below  the  engine  room. 

The  two  cables,  one  of  2-in.  plow  steel,  with  a  span 
of  960  ft.,  the  other  2 1 -in.  plow  steel,  with  a  1,500-ft. 
span,  pass  over  this  head  tower  about  10  ft.  apart, 
resting  on  a  head  block  fastened  rigidly  to  the  tower. 
Making  an  angle  of  about  45  deg.  with  a  vertical, 
they  pass  dowm  from  the  head  block  and  are  anchored 
to  a  20-in.  oak  log  18  ft.  long  which  is  concreted  in  a 
pit  below  the  ground  surface. 

Two  tail  towers  are  necessary,  one  104  ft.  high  at  the 
end  of  the  960-ft.  span,  and  the  other  at  the  end  of 
the  1,500-ft.  span,  117  ft.  high.  The  cables  diverge 
from  10  ft.  at  the  head  tower  to  48  ft.  at  the  end  of  the 
960-ft.  span.  Behind  each  tail  tower  the  cable  is 
anchored  to  an  oak  log  concreted  in  a  pit. 

While  the  erection  of  the  three  towers  and  the  sus- 
pending and  anchoring  of  the  cables  were  a  slow  and 
costly  operation,  the  cableways  have  proved  to  be  an 
economical  investment.  Had  the  alignment  of  the  bridge 
been  such  that  one  cableway  would  have  served  the 
entire  job  it  would  have  been  a  mistake  to  have  erected 
only  one.  There  is  rarely  a  time  when  the  two  cables 
are  not  in  operation.  Without  them  it  would  been 
difficult  to  move  the  steel  arch  centering  for  the  104-ft. 
spans. 

There  is  one  central  mixing  plant  located  about  50 
ft.  from  the  head  tower,  just  off  the  line  of  the  cable- 
ways.  This  plant  comprises  a  pair  of  one-yard  mixers, 
each  with  a  capacity  of  25  cu.yd.  per  hour.  Directly 
above  the  mixers  are  stoi-age  bins  with  a  capacity  of 
approximately  200  cu.yd.  of  coarse  aggregate  and  100 
cu.yd.  of  sand.  In  the  rear  of  the  mixer  is  the  cement 
house,  capable  of  taking  ten  cars  of  cement.  A  track 
running  alongside  the  cement  house  permits  rapid  un- 
loading. The  sacks,  picked  up  by  hand,  are  carried  to 
the  door  of  the  car  and  there  dropped  onto  a  belt 
conveyor  which   elevates   and  carries  them   to   various 
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parts  of  the  cement  house.  Directly  back  of  this  cement 
house  is  a  large  unloading  derrick,  with  an  85-ft.  boom, 
equipped  with  a  clamshell,  the  storage  yards  being  lo- 
cated around  it. 

WTien  concrete  is  being  placed  the  concrete  buckets 
are  lowered  from  the  cableways  into  a  shallow  pit  in 
front  of  the  mixing  plant ;  from  the  mixers  the  concrete 
runs  down  a  chute  and  thence  into  the  buckets,  which 
are  of  the  drop-bottom  type  with  a  capacity  of  48 
cubic  feet. 

A  completely  equipped  machine  shop,  a  blacksmith 
shop,  and  a  sawmill  are  indispensable  parts  of  the 
plant.  In  the  sawmill  many  sectional  forms  are  built 
directly  beneath  the  cablewa}%  from  which  point  they 
are  picked  up  when  complete  and  carried  by  the  cable- 
way  to  the  place  for  which  they  have  been  built.  Large 
sectional  forms  50  x  12  x  12  ft.,  to  be  used  for  pier  forms 
from  footing  to  springing  line,  have  been  built  at  the 
sawmill  in  three  sections  and  later  carried  out  and 
placed  carefully  on  the  footings  made  to  receive  them. 
This  method  proved  eL-onomical,  since  these  forms  were 
used  over  and  over  again. 

Pier  Construction. — The  footings  of  all  the  large 
piers  and  abutments  rest  on  good  shale.  All  the  river 
piers  were  built  within  a  double  dam,  which  was  pumped 
dry  before  any  excavation  within  it  %vas  made.  The 
river  in  the  line  of  the  bridge  averages  about  6  ft. 
deep,  with  a  bed  of  several  feet  of  coal  dirt  or  culm 
washed  down  from  the  Schuylkill  coal  districts,  about 
35  miles  north  of  Reading.  The  practice  in  the  con- 
struction of  these  dams  was  to  frame  the  bracing  for 
the  dam  along  the  bank  of  the  river  and  then  float  this 
framework  to  its  proper  location  surrounding  the  pro- 
posed site  of  the  pier.  The  bed  of  the  stream  a'  'his 
.site  was  previously  clamshelled  from  a  derrick  boat 
until  the  culm  had  been  entirely  removed  and  the 
gravel  bottom  exposed.  Upon  this  gravel  bottom  the 
cofferdam  framework  was  plated.  Three-inch  T.  &  G. 
sheathing  was  then  driven  al)out  the  dnuble  dam.  The 
space  between  the  two  lines  of  sheathing,  about  6  ft., 
was  then  filled  with  clay,  which  in  some  cases  wa.s 
puddled  and  packed  tight  by  dropping  a  2.000-lb.  ham- 
mer into  the  clay.  This  method  proved  effective  and 
very  little  pumping  was  required  to  keep  the  dams  dry. 
After  pumping  out  the  water  the  interior  was  clam- 
.shelled  out  until  rock  was  exposed  upon  which  the 
concrete  footings  were  placed. 

In  the  case  of  the  piers  for  the  small  arches  if  was 
<  onsidered  economical  by  the  designing  engineer  to 
rest  tha  footings  on  16-in.  concrete  piles,  cast  in  place 


and  driven  to  rock.  In  all  a  total  of  408  piles  were 
required.  In  the  case  of  the  east  abutment  14  batter 
piles  were  driven  at  an  angle  of  25  deg.  to  the  vertical 
to  help  balance  the  horizontal  shear  in  the  abutment. 

Arch  Centering. — The  steel  arch  centers  for  the  104- 
spans  weigh  43  tons  per  span.  The  contractor  was 
required  to  provide  centering  for  at  least  three  con- 
tiguous spans,  but  the  centers  of  the  last  arch  con- 
structed could  not  be  lowered  until  the  next  two 
succeeding  arches  had  been  turned  and  properly  keyed 
upon  their  centers. 

The  centers  for  each  arch,  consist  of  two  97-ft.  steel 
trusses,  on  9-ft.  2-in.  centers,  under  each  of  the  two 
ribs.  These  trusses  are  rigidly  braced  to  one  another 
and  supported  at  five  points  on  timber  piling  driven  to 
resistance.  Each  pair  of  trusses  is  made  up  of  six 
different  units  bolted  together.  Each  unit  with  its 
2-in.  lagging  attached  is  light  enough  to  be  readi'.y 
picked  up  with  the  cableways.  The  operation  of  lower- 
ing and   moving   the   centers   ahead   is   simple.     After 
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drawing  the  oak  wedges  and  allowing  the  centers  ti' 
be  lowered  upon  8-in.  wooden  rollers  the  steel  trusses 
are  rolled  out  laterally  from  beneath  the  concrete  arches 
on  timbering  previously  erected  until  the  centers  are 
entirely  clear  of  the  arch.  The  trusses  are  then  sep- 
arated into  their  six  units,  and  one  unit  at  a  time,  with 
the  lagging  and  joists  still  in  place,  is  raised  and  moved 
by  the  cableway  to  the  third  span  ahead,  where  it  is 
lowered  into  place  on  piling  and  bents  previously  erected 
to  receive  it.  The  heaviest  section,  with  its  joists  and 
lagging,  weighs  about  6  J  tons. 

The  problem  of  pulling  the  piling  after  the  removal 
of  the  .steel  centers  was  a  difficult  one.  Many  of  the 
piles  were  driven  to  quite  a  depth  and  pulling  them  was 
no  easy  task.  It  was  impossible  to  draw  them  directly 
with  the  unsupported  boom  of  the  derrick  boat.  Finally 
a  simple  A-frame  was  built  with  two  five-sheave  blocks 
suspended.  This  A-frame,  carried  on  the  end  of  the 
boom  of  the  derrick  t)oat,  was  swung  around  over  the 
pile,  lowered  by  its  side  until  it  rested  on  the  bed  of  the 
stream,  and  then  with  the  aid  of  (he  hoisting  engine  on 
the  derrick  b(,at  the  pile  was  readily  drawn. 

Prof/ren.i. — The  bridge  when  completed  will  contain 
approximately  21,000  cu.yd.  of  concrete,  and  500 
tons  of  reinforcing  steel.  On  May  1,  1921,  11  months 
after  the  placing  of  the  first  yard  of  concrete,  16,000 
cu.yd.  had  been  poured,  an  average  of  more  than  1  JfiO 
cu.yd.  per  month,  with  a  maximum  monthly  pouring  of 
2,100   cu.yd.    and    a    maximum    weekly    output    of    '.Kid 
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cu.yd.  The  plant  is  equipped  to  place  concrete  in  the 
coldest  weather,  steam  jets  being  run  through  the  sand 
and  the  slag  piles,  and  a  steam  coil  through  tiie  water 
tank.  The  recent  winter  having  been  rather  mild 
excellent  headway  was  made.  The  contracted  time 
within  which  the  bridge  is  to  be  completed  is  400  work- 
ing days.  Considering  the  fact  that  some  time  was  lost 
last  summer  because  of  the  irregular  shipments  of 
cement  the  progress  has  been  satisfactory. 

The  work  is  being  carried  out  by  Whittaker  &  Diehl, 
of  Harrisburg,  Pa.,  under  the  superintendency  of  I.  J. 
Reighter.  The  total  cost  of  the  bridge  including  street 
improvements  and  property  damages  will  exceed  one 
million  dollars. 


Residual  Aluminum  Compounds  in 
Filter  Effluents 

New  Conceptions  of  Chemical  Reactions 

Based  on  Recent  Developments 

in  Chemical  Field 

IN  A  number  of  respects  orthodox  conceptions  of  the 
action  of  alum  in  water  seem  to  require  some  modifica- 
tion and  extension.  Such  changes  in  viewpoint  may  be 
particularly  desirable  at  this  time,  when  discussion  in 
water-works  fields  has  again  reverted  to  the  problem  of 
residual  alumina  in  filter  effluents.  For  this  reason 
Abel  Wolman,  division  engineer,  Maryland  State 
Department  of  Health,  and  Frank  Hannan,  Toronto 
Water  Filtration  Plant,  have  considered  it  a  fruitful 
task  to  attempt  in  Chemical  and  Metallurgical  Enrji- 
neerlng,  April  27,  1921,  p.  728,  to  develop  an  under- 
standing of  the  mode  of  action  of  alum  as  a  co- 
agulant. In  such  a  development  the  causes  of  certain 
associated  phenomena,  sich  as  disappearance  of  floe, 
positive  reaction  for  alumina  in  filter  effluents  and 
imperfect  coagulation  with  low  alkalinity,  may  also 
appear.  In  the  discussion,  of  which  the  following  is  an 
abstract  prepared  by  Mr.  Wolman,  the  passage,  through 
filters,  of  undecomposed  aluminum  sulphate  due  to 
insufficient  alkalinity  or  of  flocculated  hydrate  through 
breaks  in  filter  beds  is  not  under  consideration.  In 
other  words  the  discussion  refers  to  difficulties  inherent 
in  natural  processes  and  not  to  those  resulting  from 
unintelligent  application  of  chemicals  or  operation. 
Aluminum  Sulphate  Reactions 

Usual  Conception — The  general  conception  of  the  reaction 
of  aluminum  sulphate  with  the  natural  alkalinity  of  water 
is  given  by  the  following  typical  equation : 
AL(SO,),  +  ■iCaCO.HJCO,  =  ZAKOH) ,  +  SCaSO,  +  eCO. 
or  AI+  ^  +    +  SHCO,  =  AHOH),  +  SCO. 

This  rigid  transformation  is  usually  accepted  as  approaching 
the  average  state  of  affairs  when  "normal"  conditions  obtain. 
The  simplicity  of  the  reaction  has  been  so  frequently  empha- 
sized that  the  impression  has  been  gained  that,  when  the 
coagulum,  Al(OH)„  is  not  instantly  and  continually  formed 
the  treatment  is  either  careless  or  faulty. 

It  is  probable  that  ineffective  hoc  formation  and  residual 
alumina  in  filter  effluents,  even  with  plenty  of  raw  water 
alkalinity,  is  due  to  causes  other  than  poor  control.  When 
a  study  of  alum  reactions  is  undertaken  two  important 
hypotheses  appear,  which  are  in  conflict  as  to  the  nature  of 
the  compounds  resulting  from  such  reactions.  They  are, 
however,  in  complete  agreement  as  to  the  absence  of  rigidity 
of  state  of  any  particular  aluminum  compound.  From  this 
viewpoint  the  formation  of  an  insoluble  coagulum,  as 
/li(0//)a,  becomes  a  desirability  but  not  necessarily  an 
eventuality.  The  problem  becomes  one  of  determining  those 
factors  which  regulate  the  reactions  in  such  manner  that 


the    desired     result,    an    insoluble    complete    coagulum    of 
At  (OH),,  is  obtainable. 

Recent  Interpretations  —  The  important  characteristic  of 
recent  conceptions  of  Ali(SOt)z  reactions  is  to  be  found  in 
the  realization  that  the  formation  of  At  (OH)  2  is  a  reversible 
progressive  reaction  dependent  upon  a  number  of  conditior..;. 
the  most  important  of  which  is  probably  the  hydrogen-ion 
concentration  or  Pn  value  of  the  solution  with  which  one  is 
working.  The  nature  of  the  solutions  obtained  when 
Al(OH)i  is  dissolved  in  the  presence  of  acids  or  bases, 
has  been  the  subject  of  much  discussion.  The  under- 
derlying  hypotheses  of  these  discussions  may  be  divided 
into  two  classes.  In  the  first  case  the  solution  of 
Al(OH)i  is  ascribed  to  processes  of  peptisation  or  change 
in  physical  structure  of  Al(OH)„  but  not  change  in  chemi- 
cal composition.  The  second  school  of  thought  bases  its 
understanding  of  the  processes  entirely  upon  the  hypothesis 
that  the  changes  taking  place  when  Al(OH):,  is  formed  and 
redissolved  ai-e  due  to  variations  in  chemical  combination. 
The  contrasting  viewpoints  emphasize  changes  in  physical 
state  as  against  changes  in  chemical  combination.  The 
salient  features  of  each  conception  are  outlined  at  some 
length  in  the  original  paper  in  order  to  demonstrate  that, 
whatever  viewpoint  is  accepted,  one  must  reach  the  conclu- 
sion that  the  complete  formation  of  the  insoluble  Al(OH)z 
in  water  is  by  no  means  as  frequent  an  accomplishment  as 
it  has  been  tacitly  assumed  to  be. 

It  is  well  to  emphasize  the  ephemeral  character  of  the 
insoluble  Al(OH),,  whose  re-solution  may  be  due  to  a 
change  in  its  physical  structure  (peptisation)  or  to 
chemical  changes.  Whatever  the  nature  of  these  changes, 
it  is  clear  that  they  are  predicated  upon  some  effect 
of  hydroxyl  or  hydrogen  ions.  For  the  particular  subject 
with  which  we  are  now  concerned,  experiments  are  taken 
from  the  literature  which  demonstrate  beautifully  that  the 
amount  of  Al(OH),  held  in  a  given  alkaline  solution  is  u 
function  of  the  alkalinity  of  the  sohition.  This  conclusion 
cannot  be  stressed  too  greatly,  since  it  appears  to  the  writers 
to  be  the  basis  of  a  better  understanding  of  the  mechanism 
of  alum  coagulation. 

It  is  pointed  out  that  in  the  case  of  amphoteric  hydroxides, 
such  as  Al(OH)i,  an  excess  of  base  is  to  be  avoided.  It 
becomes  desirable,  therefore,  to  select  that  degree  of  alka- 
linity which  will  insure  most  nearly  complete  precipitation 
and  at  the  same  time  avoid  re-solution  of  the  precipitate. 
Certain  data  are  pi'esented  from  the  experiments  of  other 
workers  which  show  quantitatively  that  the  precipitation  of 
alminum  hydroxide  by  ammonium  hydro.xide  is  complete 
when  the  Pn  of  the  solution  is  between  6.5  and  7.5.  What 
is  this  point  of  optimum  precipitation  in  our  water  supplies? 
Have  we  ever  paid  any  attention  to  it?  We  must  expect 
certainly  that  there  are  numerous  points  in  coagulation  in 
which  re-solution  of  Al(OH)i  is  always  taking  place.  The 
occurrence  of  aluminum  compounds  in  filter  effluents  should 
be  as  common  as  it  is  now  considered  rare.  Chance,  and 
not  mischance,  in  the  past  seems  to  account  for  its  failure 
to  appear. 

Practical  Application  to  Water  Problem — Aluminum  com- 
pounds may  exist  in  three  states,  defined  by  their  hydrogen- 
ion  concentration,  as  (1)  non-ionogenic  or  isoelectric 
Al(OH)i,  (2)  metal  aluminate,  eg.,  Na  or  Co  aluminate, 
and  (3)  alumino-acid  salts,  e.g.,  aluminum  chloride,  alumi- 
num sulphate,  etc.  Thus,  in  practically  every  water  treated 
with  alum,  at  any  point  other  than  the  isoelectric  point 
(which  has  not  yet  been  determined  for  varying  waters), 
an  equilibrium  may  exist  between  hydrogen  ions,  metal 
aluminates  and  non-ionogenic  or  isoelectric  At  (OH)  3.  (If 
the  Pji  were  lower  than  the  isoelectric  the  Al  ion  would 
replace  the  aluminate.  In  water  practice,  however,  such 
cases  would  be  rare.)  It  is  reasonable  to  suppose  that,  just 
as  often  as  not,  the  Pn  of  a  water  is  not  correct  to  permit 
the  complete  formation  of  Al(OH),  only.  For  this  reason 
the  occurrence  of  other  aluminum  compounds  should  not 
surprise  one  in  filter  effluents,  for  such  compounds  are 
soluble  and  need  not  be  removed  by  the  sand. 

At  this  point,  also,  it  is  important  to  suggest  that  iiot  only 
low  alkalinity  may  be  fraught  with  danger  but  too  high 
hydroxyl-ion    concentration    may   not    be    so   desirable   for 
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proper  and  successful  coagulation  and  for  the  complete 
elimination  of  soluble  aluminum  compounds.  It  seems,  as 
a  preliminary  theory,  that  as  one  departs  from  the  point 
or  area  of  favorable  hydrogen-ion  concentration,  in  coagu- 
lation processes,  one  passes,  in  either  allcaline  or  acid  direc- 
tion, into  fields  of  re-solution  of  aluminum  hydroxide.  This 
conception,  it  is  clear,  is  independent  of  the  causes  of  such 
re-solution.  It  is  important,  therefore,  to  keep  in  mind  the 
ever-present  possibility  of  missing  the  favorable  threshold 
area  of  coagulation  and  passing  into  the  unfavorable  dis- 
solution areas. 

Does  the  literature  of  water  purification  disclose  any  data 
in  confirmation  of  the  above  hypothesis  of  equilibrium  con- 
ditions of  alum  reactions?  It  should  be  difficult  to  obtain 
such  material,  since  it  is  only  recently  that  determinations 
of  hydrogen-ion  concentration  have  been  made  in  water. 
Hitherto  only  potential  alkalinity  and  acidity  have  been 
determined  because  of  current  methods  of  titration,  while 
actual  alkalinity  or  Pn  values  have  remained  unknown.  It 
is  these  latter  conditions  which  are  usually  operative  in 
conditioning  our  water  supply  reactions.  Preliminary  ex- 
periments are  described  in  which 
it  is  demonstrated  that  the  al- 
teration of  Pii  conditions  by 
acidification  of  a  water  of  too 
high  alkalinity  results  in  more 
complete  precipitation  of 
Al(OH),,  more  successful  filtra- 
tion and  elimination  of  alumina 
from  filtrates.  Variations  of 
these  laboratory  experiments 
lead  to  the  same  conclusions  as 
indicated  above.  It  is  easy  to 
see  why  this  fact  of  optimum 
P;/  for  precipitation  has  escaped 
observation.  We  have  always 
been  told  that  deficiency  of  alka- 
linity was  the  thing  to  be 
avoided.  No  one  would  be  likely 
to  try  adding  acid. 

Conclusions — Theoretical  con- 
siderations, supported  by  experi- 
mental results  obtained  in  water 
work  and  elsewhere,  appear  to 
demonstrate  fairly  completely 
that  the  reaction  of  aluminum 
sulphate  with  the  natural  alka- 
linity of  a  water  is  a  complex 
mobile  transformation.  The  re- 
action seems  to  be  delicately  de- 
pendent upon  the  actual  alkalin- 
ity of  a  water,  its  hydrogen-ion 
concentration,  rather  than  upon 
its  potential  alkalinity.  The  hy- 
drogen-ion concentration  in  turn 
is  regulated  to  a  large  degree  by 

carbon  dioxide  equilibria.  Evidence  so  far  accumulated 
seems  to  indicate  that  complete  precipitation  of  AI{OH)i 
takes  place  at  a  hydrogen-ion  concentration  .somewhere  near 
the  neutral  point,  P,i  7.0,  unless  disturbing  or  buffer  influ- 
ences are  operative.  Outside  of  this  zone  of  favorable 
alkalinity  re-.solution  of  insoluble  floe  occurs  to  a  greater  or 
less  degree. 

It  seems  clear  from  the  above  con.sidcrations  that  the  ap- 
pearance of  aluminum  compounds  in  filter  effluents  should 
not  be  accepted  as  due  to  faulty  operation,  according  to 
orthodox  interpretations,  but  to  failures  due  to  misunder- 
standing of  the  reactions  involved.  This  statement  is  given 
in  the  nature  of  an  hypohesis  to  be  substantiated  by  further 
experimental  evidence.  If  the  hypothesis  is  found  to  be 
true,  the  problem  of  residual  alumnia,  not  only  in  filter 
effluents,  but  in  all  coagulated  waters,  may  be  attacked  from 
a  new  angle. 

The  writers  have  studiously  vojded  any  reference  to  the 
sanitary,  physiological  or  economic  imp'>rtance  of  the  pa.<- 
sage  of  soluble  aluminum  compounds  tlnouirh  filters.  That 
the  phenomenon  has  a  great  practuil  iiiiiv.i lance,  however, 
the  littl^  data  we  now  have  apparently  c  .titirm 


Proposed  Improvement  of  Chicago 
Railway  Terminals 

Intensive  Development  of  New  Site  Air  Rights- 
Would  Abandon  Old  Facilities,  Straighten 
River  and  Open  New  Streets 

RAILROAD  TERMINAL  improvements,  south  of  the 
.  Chicago  Loop  District,  including  the  straightening 
of  the  Chicago  River  and  intensive  development  by 
erecting  high  buildings  over  the  new  freight  houses, 
are  outlined  in  a  recent  report  submitted  to  the  mayor 
and  city  council  by  John  F.  Wallace,  chairman  of  the 
Chicago  Railway  Terminal  Commission.  Thi.s  report 
marks  the  closing  of  Mr.  Wallace's  services  in  connec- 
tion with  this  work,  as  he  has  resigned  from  the  com- 
mission. 

The  southern  terminal  area,  in  which  are  grouped  the 


FIG.  1.     CHICAGO  RAILW.\T  TERMINAL  REVI.SION 
Passenger  stations:      A,   La.Sallc;   B,  Grand   Central:  C,  Dearborn;   D.  Illinois  CV 
Freight  stations  (new)  ;  1,  Chicago  &  Alton;    2,  Chicago,  Burlington  &  Quincy  ;  3, 


terminal  facilities  of  fourteen  railways,  presents  the 
most  complicated  problem  of  any  part  of  the  Chicago 
railway  terminal  system,  since  it  includes  a  large  area 
of  railway  projjerty  which  is  of  high  value  but  has  only 
low-grade  occupancy.  This  area  not  only  forms  an  ob- 
struction to  the  natural  development  of  the  city  but 
also  interferes  seriously  with  street  traffic  between  the 
central  district  and  the  southern  part  of  the  city.  Its 
real  estate  value  alone  is  considered  too  great  to  justify 
its  continued   use   for  railway   purposes   exclusively. 

In  the  western  terminal  area  along  the  west  bank  of 
the  river  and  the  eastern  area  along  the  lake  front,  the 
terminal  facilities  are  being  reconstructed  in  accordance 
with  the  (irdinatices  for  the  new  Union  station  and  for 
the  new  Illinois  Central  K.  K.  station  and  lake  front  de- 
velopment. The  terminal  areas  along  the  north  bank 
of  the  liver  and  the  west  bank  of  the  North  Branch  do 
not  offer  Lcrious  interference  with  street  traflic  to  and 
from  the  central  business  district. 
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Obistruction  to  traffic  and  commercial  development  in 
the  southern  terminal  district  has  been  a  source  of  com- 
plaint for  several  years.  An  eastward  loop  of  the  river 
cuts  off  some  of  the  north  and  south  streets  and  others 
are  blocked  by  railway  property,  so  that  there  are  only 
four  thoroughfares  and  one  of  these  is  a  boulevard  from 
which  commercial  traffic  is  excluded.  Much  of  the  rail- 
way property  consists  of  open  yards  and  one-story 
freight  houses,  but  although  the  land  is  potentially  of 
great  value  the  railways  have  been  reluctant  to  consider 
relinquishing  it  owing  to  the  lack  of  suitable  alterna- 
tive sites  and  the  cost  of  reconstruction.  Both  of  these 
objections  are  considered  to  have  been  overcome  by  the 
present  project,  which  is  sho-vn  in  the  map.  Fig.  1. 

Property  adjacent  to  the  river  is  cut  up  in  an  awk- 
ward and  uneconomical  manner  by  the  loop  in  the  river, 
but  by  building  a  new  channel  as  a  chord  to  the  present 
arc,  there  will  be  made  available  a  site  convenient  and 
sufficient  for  all  the  railway  facilities  now  grouped  be- 
tween Clark  St.  and  State  St.,  besides  affording  oppor- 
tunity for  opening 
four  new  thorough- 
fares to  the  south  side. 
The  ground  elevation 
would  be  lowered  to  5 
ft.  above  water  level, 
so    that    the    streets 


construction  of  the  Dearborn  station  on  a  large  scale, 
but  in  view  of  the  public  demand  for  electrification  it 
is  reasonably  certain  that  this  would  be  made  a  re- 
quirement for  any  permit  for  improvements.  With  this 
arrangement  carried  out,  all  the  main-line  passenger 
traffic  would  be  concentrated  at  three  large  terminal 
stations :  the  Chicago  &  Northwestern  Ry.  station, 
northwest  of  the  business  district;  the  Union  station 
on  the  west  side,  and  the  Illinois  Central  R.R.  station 
in  the  southeast.  A  suburban  station  for  all  lines  from 
the  south  is  planned  on  the  site  of  the  present  LaSalle 
station,  on  the  south  side  of  the  loop,  and  the  Illinois 
Central  R.R.  already  has  a  separate  suburban  terminal 
at  Randolph  St.,  near  the  northeast  comer  of  the  loop. 
In  straightening  the  river  there  would  be  practically 
no  disadvantage  to  offset  the  great  advantages.  The 
new  channel  would  be  cut  almost  entirely  through  rail- 
way property,  and  though  it  would  necessitate  some 
trackage  rearrangement  on  the  west  side  it  would  give 
a  new  and  commodious  site  for  terminals  and  remunera- 
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could  be  carried  over  the  site  on  viaducts  and  thus  leave 
practically  the  entire  area  available  for  railway  purposes. 
This  arrangement  will  provide  for  double-deck  terminals, 
having  the  team  floors  at  the  street  level  and  all  tracks  at 
the  lower  level.  Above  the  freight  houses,  the  air  rights 
might  be  developed  by  the  erection  of  buildings  for  com- 
mercial purposes.  Inclined  approaches  would  connect 
with  existing  streets  at  the  lower  elevation.  This  dou- 
ble-deck arrangement  is  considered  impracticable  on  the 
present  site,  as  it  would  necessitate  the  raising  of  the 
grade  of  State  St.  and  adjacent  property,  involving 
enormous  expense. 

Removal  of  three  passenger  terminals  is  included  in 
the  project:  the  LaSalle  station  of  the  New  York  Cen- 
tral and  the  Rock  Island  Lines;  the  Grank  Central 
station  and  the  Dearborn  station,  the  two  latter 
being  old  structures  used  by  groups  of  railways.  The 
LaSalle  station  is  large  and  modern,  and  borders  on  the 
loop  district.  It  is  proposed  to  transfer  the  business  of 
these  three  stations  to  the  large  new  station  which  is  to 
be  built  on  the  lake  front  at  12th  St.  by  the  Illinois 
Central  R.R.,  as  provided  by  an  ordinance  passed  last 
year  and  accepted  by  the  railway  company  (see  Engi- 
neering News-Record  of  July  31  and  Aug.  21,  1919,  pp. 
?16  and  360).  Land  at  this  site  is  very  much  cheaper 
than  that  at  the  present  stations. 

An  advantage  to  the  railways  in  thus  concentrating 
dt  the  lake  front  site,  in  addition  to  the  release  of  their 
own  more  valuable  property,  would  be  the  avoidance  of 
electrification  on  the  numerous  lines  to  the  present 
stations.    It  is  true  that  plans  have  been  made  for  re- 


tive  commercial  development  on  the  east  side  as  noted 
above.  Railways  owning  50  per  cent  of  the  new  front- 
age have  agreed  to  co-operate  in  the  river  straighten- 
ing. As  the  new  channel  would  improve  navigation  it 
is  not  likely  that  any  objection  would  be  made  by  the 
U.  S.  Government,  although  the  Government  would  not 
undertake  this  work,  since  it  is  essentially  a  municipal 
improvement.  There  are  contrary  opinions  as  to 
whether  the  city  now  has  power  to  change  the  river 
channel,  so  a  bill  has  been  introduced  in  the  Illinois 
legislature  to  permit  cities  to  undertake  such  work 
when  required  for  public  improvements. 

As  to  the  important  question  of  cost,  it  is  estimated 
that  sale  of  the  present  high  value  property  occupied 
would  more  than  cover  the  cost  of  reconstruction  on  the 
new  site  and  that  sale  of  air  rights  above  this  site 
would  make  an  attractive  investment.  The  combined 
project  of  river  straightening  and  terminal  improve- 
ment has  been  under  consideration  for  several  years 
and  has  been  discussed  by  representatives  of  the  city 
and  the  railways.  Problems  of  site  and  cost  have  been 
a  difficulty,  as  noted  above,  but  the  air  development  is  a 
new  feature  which  changes  the  conditions  materially 
and  is  believed  to  make  the  removal  a  matter  of  economy 
rather  than  of  expense. 

In  this  respect  the  project  follows  along  the  line  al- 
ready taken  by  the  New  York  Central  R.R.  in  intensive 
development  over  the  site  of  its  New  York  terminal,  as 
described  fully  in  Engineering  News-Record  of  Sept.  9, 
1920,  p.  496.  The  possibilities  of  air  development  at 
Chicago  are  shown  by  Fig.  2,  which  represents  one  of 
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the  freight  houses  and  in  which  the  shaded  area  shows 
the  portion  that  would  be  used  for  railroad  occupancy  of 
two  or  three  stories.  Around  and  above  this  is  the 
structure  available  for  commercial  purposes,  offices  and 
warehouses. 

A  special  feature  of  this  arrangement  is  that  the 
railway  facilities  are  provided  with  a  separate  drive- 
way, so  that  the  commercial  occupancy  would  have  a 
street  frontage  independent  of  the  railway.  This  sep- 
aration of  railway  and  commercial  occupancy  is  an  im- 
portant feature  which  is  not  embodied  in  any  of  the 
existing  two-level  freight  houses  at  Chicago.  Construc- 
tion and  management  of  the  commercial  portion  of  the 
structure  might  be  undertaken  by  private  interests  in 
co-operation  with  the  railway  companies,  whose  char- 
ters would  not  permit  of  their  undertaking  an  enterprise 
of  this  character. 

The  construction  cost  of  the  new  terminals  is  esti- 
mated at  $43,000,000,  of  which  $20,000,000  would  be 
paid  by  the  city.  This  is  distributed  as  follows: 
straightening  the  river  and  altering  bridges  and  tracks, 
$3,000,000;  viaducts  and  street  connections,  $17,000,- 
000;  railway  facilities,  freight  houses,  track  changes 
and  suburban  station,  $23,000,000.  Railway  property 
released  would  be  3,000,000  sq.ft.,  valued  at  $20,  or 
$60,000,000.  Air  rights  on  the  new  site  are  estimated 
at  $10  per  square  foot,  or  $25,000,000,  so  that  the  re- 
turn from  these  or  interest  therefrom  should  be  suffi- 
cient to  finance  the  $23,000,000,  which  is  the  railway 
share  of  the  expense.  Therefore,  the  railways  would 
secure  a  new  site  of  the  same  area  as  that  relinquished, 
with  double  the  present  car  capacity  and  an  investment 
of  $85,000,000.  Ten-story  buildings  over  the  railway 
freight  houses  are  estimated  to  cost  a  total  of  $95,000,- 
000,  which  would  be  provided  by  private  capital. 

The  investigations  and  plans  for  this  combined  rail- 
way and  municipal  improvement  have  been  prepared 
under  the  direction  of  John  F.  Wallace,  chairman  (now 
resigned),  and  Edward  J.  Noonan,  chief  engineer  of  the 
Chicago  Railway  Terminal  Commission. 


New  Slate  Administrative  Code  for  Washington 

Under  a  state  administrative  code  passed  by  the 
last  session  of  the  Legislature  seventy  boards,  bureaus, 
and  commissions  in  the  State  of  Washington  were 
super.seded  on  April  1  by  ten  departments,  as  follows: 
(1  Public  Works;  (2)  Business  Control;  (3)  Effi- 
ciency; (4)  Taxation  and  Examination;  (5)  Health; 
(6)  Conservation  and  Development;  (7)  Labor  and 
Industry;  (8)  Agriculture;  (9)  Licenses;  (10)  Fi.sh- 
eries  and  Game.  The  act  also  provides  for  nine  admin- 
istrative committees  to  have  charge  of  constitutional 
and  statutory  duties  not  in  conflict  with  the  adminis- 
trative consolidation  program.  Among  these  committees 
is  one  on  highways  and  another  on  state  parks.  The 
Governor  and  the  directors  of  the  ten  departments  con- 
stitute an  administrative  board,  of  which  the  Governor 
is  chairman.  This  board  has  certain  powers  in  the 
way  of  systematizing  and  co-ordinating  the  duties  of 
departments,  classifying  subordinate  employees,  and 
other  matters  more  or  less  common  to  all  departments. 
Appointees  to  the  positions  of  department  directors  of 
moat  interest  to  readers  of  this  journal  are:  Public 
Works.  E.  V.  Kuykendall,  of  Pomeroy;  Efficiency,  L.  U. 
McArdle.  Olympia;  Health.  Dr.  Paul  Turner,  Seattle; 
Conservation  and  Development,  Dan  A    Scott,  Reitzvillc. 


Concrete  Wireless  Tower  672  Ft. 
High  in  Japan 

Highest  Masonry  Structure  Is  Coniform  in  Shape 

and  Follows  Chimney  Construction  and 

Design  in  Details 

AREINFORCED-CONCRETE  tower  660  ft.  above 
ground  level  and  672  ft.  above  the  bottom  of  foot- 
ings has  been  built  as  a  wireless  telegraph  station  at 
Tokyo  for  the  Imperial  Japanese  Government.  This  is  the 
highest  masonry  structure 
on  record,  surpassing  by 
seventy  or  more  feet  the 
record-breaking  chimney.  A 
view  herewith  shows  the 
structure  completed  to  the 
360-ft.  level  and  the  draw- 
ings give  the  important  de- 
tails of  design. 

The  tower  is  coniform  in 
shape  and  follows  chimney 
practice.  At  ground  level  it 
has  a  shell  thickness  of  33  in. 
and  a  center  diameter  of  55 
ft.  Thei-e  is  a  straight  taper 
to  a  shell  thickness  of  6  in. 
and  a  center  diameter  of  4  ft. 
Reinforcement  consists  of 
vertical  rods  and  hoops.  At 
the  base  there  are  200  1-in. 
vertical  rods  with  i'-in.  round 
hoops  on  a  4i-in.  pitch;  at 
the  100-ft.  level,  where  the 
reinforcement  is  heaviest, 
there  are  285  U-in.  verticals 
and  s-in.  hoops  on  a  5J-in. 
pitch ;  at  the  top  there  ar.' 
25  1-in.  verticals  with  i-in. 
hoops  on  a  7-in.  pitch. 

The  base  consists  of  an 
annular  ring  of  triangular 
cross-section,  12  ft.  high  and 
32  ft.  10  in.  wide,  leaving  a  central  ojiening  not  covered 
with  any  footing.  This  base  rests  directly  on  a  firm 
gravel  and  clay  formation;  it  is  heavily  reinforced  as 
shown  in  the  accompanying  drawing.  As  the  base  is 
about  50  ft.  above  the  water  the  top  of  the  tower  is 
approximately  720  ft.  above  sea  level. 

A  wind  pressure  of  30  lb.  per  sq.ft.  of  projected  area 
and  temperature  stresses  due  to  a  range  from  20  to 
100  deg.  F.  were  factors  .in  the  design,  which  was 
checked  by  Professor  Shibata  of  the  Imperial  Uni- 
versity of  Tokyo.  Further,  the  tower  is  designed  to 
withstand  earthquakes,  which  arc  numerous  in  Japan. 
The  pressure  on  the  base  is  about  4.200  lb.  per  sq.ft., 
exclusive  of  wind  load.  Gravel  concrete  of  1:2:4  mix 
is  used,  made  with  Japanese  portland  cement  and  mixed 
to  a  fairly  wet  consistency.  There  are  approximately 
4.420  cu.yd.  of  concrete  in  the  shaft  and  1,640  cu.yd.  in 
the  foundation,  together  with  425  tons  of  American 
steel. 

All  construction  work  and  hoisting  of  material  was 
done  from  a  central  timber  tower.  Three  5-ft.  lifts 
of  wood  forms  were  used,  each  lift  being  bound  with 
wire  cabieii.  As  soon  as  the  ton  or  third  form  was 
filled  the  first   form  was   released  and  erected  on   tup. 


172-FT.  CONCRETE    WIRE- 
LESS   TOWER    AT    THE 
36n-FT.   STAHE 
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Progress  ranged  from  88  cu.yd.  per  day  at  the  bottom 
to  1.2  cu.yd.  per  day  near  the  top.  All  the  work  was 
done    by    native    labor. 

In  the  center  of  the  shaft  is  a  steel  stairway  lead- 
ing to  an  open  platform  at  the  top  and  having  landings 
to  exterior  galleries  at  intervals.  At  the  top  are  steel 
arms  for  the  inclined  wire  antennse,  which  are  led  to 
the  ground.  It  is  expected  that  the  plant  will  give 
direct  wireless  communication  with  San  Francisco,  Cal. 
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DETAILS   OF  BASE  AND   GENERAL   DIMENSIONS   OP 
HIGH   CONCRETE   TOWER    IN   .lAPAN 

The  tower  was  designed  and  erected  according  to  the 
patented  system  of  the  Weber  Chimney  Co.,  Chicago, 
the  work  being  executed  under  the  supervision  of  the 
Oriental  Compressol  Co.,  Tokyo,  Japan. 


Railways  in  Japan 

A  report  of  the  government  Railway  Department  of 
Japan  with  statistics  for  the  year  ending  March  31, 
1919,  gives  a  total  of  6,932  miles  of  line,  of  which 
5,269  miles  were  single  track,  the  total  trackage  being 
9,503  miles.  In  addition  there  were  about  1,800  miles 
of  private  and  light  railways,  but  all  the  important 
private  lines  were  purchased  in  1907,  as  noted  in 
Engineering  News-Record,  Aug.  19,  1920,  p.  364.  In 
that  article,  however,  the  date  was  erroneously  given 
as  1917.  An  important  work  still  in  progress  in  1919 
was  a  relocation  near  Kozu  to  replace  the  Hakone  pass 
summit  and  grades  of  2*  per  cent  by  a  line  with  maxi- 
mum grades  of  1  per  cent  requiring  a  4^  mi.  tunnel. 


Interesting  the  Young  Men  in  the 
Boston  Society 

DURING  his  presidency  of  the  Boston  Society  of 
Civil  Engineers  Leonard  Metcalf,  among  his  efforts 
to  better  the  service  of  the  society  to  its  members,  gave 
much  consideration  to  methods  of  interesting  the  young 
men  in  the  work  of  the  organization.  Conferences  were 
held  with  the  young  men,  resulting  in  the  conclusion 
that  discussions  of  designs  and  designing  methods 
would  likely  prove  of  most  interest  and  value.  It  was 
further  determined  that  the  management  of  the  new 
activity  should  be  in  the  hands  of  the  young  men  them- 
selves. 

Accordingly  a  nucleus  of  about  forty  young  members, 
largely  designing  engineers  in  the  leading  offices  of  the 
city,  was  brought  together  and  after  maturing  a  plan 
the  Designers  Section  of  the  Boston  Society  of  Civil 
Engineers  was  formerly  inaugurated. 

Method  of  Operation 

The  section  being  designed  to  interest  only  the  young 
men,  the  method  of  conducting  meetings  is  fitted  to 
their  needs  and  wishes.  The  meetings  start  at  6  o'clock 
and  last  about  two  hours.  About  an  hour  is  devoted  to 
the  initial  presentation  of  a  subject  and  the  remaining 
hour  to  discussion.  The  sessions  are  entirely  informal. 
It  has  been  found  that  it  is  difficult  to  get  speakers  if 
the  papers  must  be  written  in  advance  and  if  there  is  a 
stenographic  record  of  the  proceedings.  Consequently 
manuscripts  are  not  demanded  and  there  is  no  steno- 
graphic report.  The  meetings  are  held  in  the  library 
with  blackboard  and  stei'eopticon  available.  The  asking 
of  questions  is  encouraged  and  it  is  distinctly  under- 
stood that  any  one  present  may  interrupt  the  speaker 
in  order  to  have  him  clarify  a  point,  solve  a  difficulty, 
or  meet  an  objection.  In  order  to  promote  better  ac- 
quaintanceship it  is  intended  that  each  man  upon  rising 
to  speak  shall  give  his  name  and  the  office  with  which 
he  is  connected. 

Experience  has  indicated  that  the  best  meetings  are 
those  in  which  actual  designs,  rather  than  mere  theory, 
are  discussed.  It  is  preferred  that  the  speaker  select 
a  design  that  has  been  developed  recently  in  the  office 
in  which  he  is  engaged  and  upon  which  he  personally 
has  been  employed.  He  gives  the  conditions  which  must 
be  met,  the  stress  and  other  assumptions,  the  reasons 
why  certain  designs  were  chosen,  describes  alternative 
designs  that  were  considered  and  states  the  reasons  for 
their  rejection,  etc.  As  a  rule  others  present  have  had 
experience  with  constructions  of  a  similar  kind  and 
they  ply  the  speaker  with  questions,  tell  why  they  used 
different  assumptions  and  different  details,  and,  in  gen- 
eral, by  exchange  of  experience  try  to  open  up  the 
subject  in  all  its  aspects. 

Foundation  design  furnished  interesting  discussions 
for  two  meetings.  The  first  evening  began  with  a  de- 
scription of  a  very  difficult  foundation  the  design  of 
which  had  just  been  completed  in  one  of  the  Boston 
consulting  oflices.  One  of  the  young  men  who  had  been 
engaged  on  the  work  presented  the  subject.  This  led, 
naturally,  to  a  subsequent  discussion  of  the  design  of 
the  foundation  of  the  Boston  army  base. 

The  theory  of  flat  slabs  and  a  flat  slab  which  had  been 
designed  in  a  Boston  office  furnished  the  subject  for  an- 
other meeting.  Other  subjects  have  been:  Small 
concrete  highway  bridges,  borings,  concrete  ship  con- 
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struction,  methods  of  waterproofing,  concrete  road 
construction,  practical  designs  from  the  contractors' 
point  of  view  and  rigid  concrete  frames. 

While  the  older  members  of  the  oi-ganization  have 
refrained  from  coming  to  the  meetings,  the  section 
itself  has  taken  the  initiative  of  inviting  one  or  two  older 
men  when  it  was  desired  to  get  maturer  judgment  or 
greater  breadth  of  experience  on  a  difficult  problem. 
In  some  cases  the  older  men  thus  invited  participate 
in  the  presentation  of  the  subject;  at  other  times  they 
act  as  counselors  after  the  young  men  have  explained  a 
design  and  discussed  its  theory. 

Success  of  Section 

The  work  of  the  section  is  considered  by  the  young 
men  themselves  and  by  the  officers  of  the  society  to  be 
a  great  success.  At  the  initial  meeting  twenty-three 
were  in  attendance.  The  average  attendance  now  is 
about  forty,  and  the  mailing  list  of  those  who  have 
attended  one  meeting  or  another  is  fifty.  In  other 
words,  a  very  large  percentage  of  the  section  member- 
ship attends  the  meetings.  There  are  no  membership 
dues  and  no  qualifications  for  membership  other  than 
that  one  must  be  a  member  of  the  Boston  Society  of 
Civil  Engineers.  Not  only  has  the  section  dravra  to- 
gether the  young  men  who  were  already  members  of 
the  society,  but  at  least  twelve  young  men  have  joined 
within  the  last  year  on  account  of  the  activities  of  the 
section.  It  is  believed  that  the  membership  of  the 
section  could  be  quite  considerably  increased  if  active 
efforts  were  made  to  recruit  members,  but  it  was  con- 
sidered better  to  a'.low  the  section  to  grow  gradually  as 
a  result  of  its  good  work,  rather  than  to  drag  in  many 
who  might  prove  indifferent  and  later  drop  out. 

The  first  year's  officers  were:  Chairman,  Ralph  W. 
Home,  of  the  office  of  Fay,  Spofford  &  Thomdyke ;  vice- 
chairman,  Ralph  E.  Rice,  of  the  staff  of  Simpson  Bros. 
Corporation ;  clerk,  Arthur  L.  Shaw,  of  the  staff  of 
Metcalf  &  Eddy. 

The  officers  for  the  present  year  are:  Chairman, 
Ralph  E.  Rice;  vice-chairman,  E.  S.  Parker,  of  the  staff 
of  Burr  &  McLaughlin,  architects;  clerk,  Arthur  L. 
Shaw. 

The  three  officers  with  three  additional  members  of 
the  section  and  the  president  of  the  Boston  Society 
zx  officio  form  the  executive  committee  of  the  section. 


Pennsylvania  System  Maintenance  Costs 

According  to  estimates  of  1020  expenditures,  new 
rails  and  cross  ties  used  to  replace  old  and  worn-out 
trackage  cost  the  Pennsylvania  Railroad  approximately 
$11,990,000.  This  amount  is  the  approximate  net  cost 
of  the  new  material  and  represents  a  saving  in  the 
salvage  of  the  replaced  rails  amounting  to  some  $2,400,- 
000.  About  9.5,000  tons  of  new  steel  rails  and  .5,300,000 
new  cross  ties  were  used  last  year.  Of  the  95,000  tons 
of  new  rail  laid  in  1920,  82,500  tons,  or  87  per  cent, 
was  heavy  1.30-lb.  rail.  The  u.se  of  heavier  than  100-lb. 
rail  was  commenced  by  the  Pennsylvania  Railroad  in 
1915.  Steel  rails  for  1920  u.se  cost  approximately  $48 
a  ton,  an  increase  of  $8,  or  20  per  cent  over  the  previ- 
ous year's  cost  and  6.3  per  cent  more  than  the  cost  of 
rails  ten  years  ago.  Cross  ties  cost  the  Pennsylvania 
Railroad  .32  per  cent  more  in  1920  than  in  1919  and 
153  per  cent  more  than  ten  years  ago.  Since  1910 
the  Pennsylvania  Railroad  has  laid  1.347,289  tons  of 
new  rail  and  56,230,904  new  cross  ties. 


Passaic  Valley  Sewage  Decision 
Against  New  York 

U.  S.  Supreme  Court  Refuses  To  Enjoin  Discharge 

of  Treated  Jersey  Sewage  Through    150 

Deep  Outlets  Into  New  York  Bay 

THE  DENIAL  by  the  United  States  Supreme  Court 
on  May  2  of  the  application  for  an  injunction 
against  the  discharge  of  sewage  from  the  Passaic  Valley 
Sewerage  District  into  Upper  New  York  Bay  (the 
people  of  the  State  of  New  York,  complainants  vs.  the 
State  of  New  -lersey  and  the  Passaic  Valley  Sewerage 
Commissioners)  was  noted  briefly  in  our  issue  of  May  5, 
p.  785.  The  decision  ends  litigation  begun  over  twelve 
years  ago.  The  court  holds  as  not  proven  the  various 
claims  of  New  York  State  that  the  discharge  of  Passaic 
Valley  sewage  into  New  York  Bay  would,  in  the 
language  of  the  decision,  "create  a  public  nuisance  by 
causing  offensive  odors  or  unsightly  deposits  on  the 
surface,  or  that  it  would  seriously  add  to  the  pollution 
of"  the  bay.  The  court  lays  stress  upon  the  stipulations 
between  the  federal  government  and  the  Passaic  Valley 
Sewerage  District  in  1910  as  being  in  effect  a  guarantee 
of  the  protection  of  the  waters  of  Upper  New  York  Bay 
from  pollution  by  sewage  from  the  Passaic  Valley.  The 
suit  is  dismissed  without  prejudice,  thus  leaving  it 
possible  for  New  York  State  to  renew  an  application 
for  an  injunction  if  it  deems  it  necessary  to  protect  its 
interests  after  the  disposal  works  have  been  put  in  use. 
The  decision  recognizes  sewage  disposal  by  dilution  and 
the  percentage  of  dissolved  oxygen  in  water  receiving 
sewage  as  an  index  of  pollution. 

In  passing  it  may  be  noted  that  the  decision  has  been 
printed  as  a  pamphlet  of  about  13  pp.  and  may  very 
likely  be  obtained  on  application  to  the  clerk  of  the 
United  States  Supreme  Court,  Washington,  D.  C. 

The  decision  points  out  that  the  first  commission 
created  by  the  New  Jersey  Legislature  to  investigate  the 
Passaic  Valley  sewage  disposal  problem  took  up  its 
duties  in  1896,  though  the  subject  had  been  dealt  with 
by  legislative  committees  prior  to  this.  A  second  in- 
vestigating commission  was  created  in  1897  and  a  third 
in  1898.  In  1902  the  Pas.saic  Valley  Sewerage  District 
was  created  by  the  Legislature,  but  it  was  not  until 
April,  1908,  that  the  plan  for  a  trunk  sewer  as  an  outlet 
into  New  York  Bay  was  adopted  by  the  commission. 
An  earlier  plan,  not  mentioned  in  the  decision,  provided 
for  the  discharge  of  untreated  or  virtually  untreated 
sewage  into  Newark  Bay,  but  opposition  from  Bayonne 
led  the  Legislature  to  prohibit  discharge  at  this  point. 

The  court  states  that  the  act  authorizing  the  con- 
struction of  the  sewer  required  the  commissioners  to 
make  further  investigations  as  to  whether  the  discharge 
of  sewage  into  New  York  Bay  would  be  likely  to  cause 
a  nuisance  to  persons  or  property  within  the  State  of 
New  York  and  to  submit  the  results  of  the  investigation 
to  the  Governor  of  New  Jersey.  This  was  done,  the 
decision  says,  and  upon  consideration  the  Governor  con- 
cluded that  the  proposed  discharge  of  sewage  would  not 
cause  such  a  nuisance  and  the  Attorney  General  of  New 
Jersey  also  gave  as  his  opinion  that  the  State  of  New 
York  "could  not  have  any  valid  legal  objection  to  the  use 
of  the  sewer  as  proposed."  The  court  also  pays  tribute 
to  the  character  and  ability  of  the  various  commis- 
sioners who  investigated  the  Passaic  Valley  sewage  dis- 
posal problem  and  to  the  sanitary  engineers,  chemists. 
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and  bacteriologists  employed  by  the  sewage  commission. 
Reference  is  made  to  the  creation  by  the  Legislature 
of  New  York  of  a  commission  to  investigate  the  pollu- 
tion of  New  York  Harbor,  with  power  to  co-operate  with 
the  authorities  of  New  Jersey  in  finding  a  solution  of 
the  problem.  Although  various  conferences  were  held 
between  the  New  York  and  New  Jersey  commissions,  yet 
"for  some  reason,  which  does  not  clearly  appear,  no 
mutually  satisfactory  course  of  action  was  arrived  at." 
In  October,  1908,  the  suit  for  injunction  was  begun. 
Subsequently  the  Federal  Government  filed  a  petition 
of  intervention  and  was  granted  permission  to  join  in 
the  suit  on  the  ground  of  protection  to  navigation, 
interstate  commerce,  and  of  government  property  and 
the  life  of  federal  employees  upon  New  York  Bay. 
Before  the  suit  came  to  trial  conferences  were  held 
between  representatives  of  the  Federal  Government  and 
the  Passaic  Valley  Sewerage  Commission,  and  on  May 
16,  1910,  a  stipulation  was  signed  under  which  the 
Federal  Government  withdrew  from  the  suit  and  the 
commissioners  agreed  to  construct  works  of  a  character 
and  capacity  and  to  produce  results  named  in  the 
stipulation.  The  commissioners  also  agreed  to  build 
additional  works  if  that  were  decided  necessary  by  the 
Federal  Government  after  the  works  went  into 
operation. 

The  sewage-treatment  works  on  Newark  Bay  called 
for  by  the  stipulation  include  coarse  screens,  grit  cham- 
bers, self-cleansing  mechanical  screens  with  openings  of 
not  more  than  0.4  in.,  and  sedimentation  basins,  the 
latter  of  specified  sizes  and  holding  or  detention.  (For 
the  stipulation  in  full  see  Engineerimg  Neivs,  May  12, 
1910,  p.  566;  for  editorial  comment  see  p.  561  of  the 
same  issue.)  The  stipulation  also  provides  for  the  dis- 
charge of  the  sewage  near  Robbins  Reef  Lighthouse  in 
40-ft.  depth  of  water  from  150  multiple  outlets  distrib- 
uted over  an  area  of  3i  acres,  arranged  to  discharge  hor- 
izontally across  tidal  currents.  The  terms  of  the  stipu- 
lation were  in  accord  with  "advice  of  army  engineers  of 
high  rank"  acting  for  the  government  and  "distinguished 
sanitary  engineers"  acting  for  the  sewerage  commis- 
sioners. Operating  results,  as  already  stated,  were  laid 
down  in  the  stipulation,  besides  which  the  right  of  gov- 
ernment inspection  was  provided  with  the  right  to  order 
additional  treatment  works.  After  stating  these  facts 
the  court  declares :  "It  is  obvious  that  if  the  conditions 
of  this  stipulation  are  realized  and  maintained,  there 
will  be  no  occasion  or  ground  for  such  an  injunction 
as  was  prayed  for." 

At  this  point  in  the  decision  the  court  rules  that  the 
agreement  between  the  federal  government  and  the 
Passaic  Valley  Sewerage  Commission  is  a  valid  obliga- 
tion, within  the  authority  of  the  Attorney  General  of 
the  United  States  on  the  one  hand,  and  the  Passaic 
Valley  Sewerage  Commission  on  the  other,  the  New 
Jersey  Legislature  having  specifically  authorized  the 
commission  to  enter  into  the  agreement. 

After  the  federal  government  withdrew  from  the  case, 
the  other  parties  continued  it.  The  taking  of  testimony 
was  not  concluded  until  June,  1913,  and  it  was  not  until 
the  October  term  of  the  United  States  Supreme  Court 
in  1918  that  the  case  was  argued.  Subsequently  it  was 
decided  that  in  view  of  "the  rapid  advance  in  sanitary 
science  then  in  progress,  suggested  in  the  record"  addi- 
tional testimony  should  be  taken  to  show  the  present 
state  of  the  art,  whether  there  was  any  practicable  plan 
or  arrangement  fcr  sewage  disposal  which  would  lessen 


the  polluting  effect  of  the  New  York  City  sewage,  and 
also  the  "present  degree  of  pollution  of  the  waters  of 
New  York  Harbor  and  the  change  in  this  respect  since 
the  taking  of  testimony."  Accordingly,  "much  addi- 
tional testimony  was  taken."  The  remainder  of  the 
decision  is  given  in  full,  as  follows: 

With  the  record  in  this  state  we  come  to  consider  the 
evidence  introduced,  but  subject  to  the  rule  that  the  burden 
upon  the  State  of  New  York  of  sustaining  the  allegations 
of  its  bill  is  much  greater  than  that  imposed  upon  a  com- 
plainant in  an  ordinary  suit  between  private  parties.  Before 
this  Court  can  be  moved  to  exercise  its  extraordinary  power 
under  the  constitution  to  control  the  conduct  of  one  State 
at  the  suit  of  another,  the  threatened  invasion  of  rights 
must  be  of  serious  magnitude  and  it  must  be  established 
by  clear  and  convincing  evidence.  Missouri  vs.  Illinois  and 
the  Sanitary  District  of  Chicago,  200  U.  S.  496. 

The  water  of  New  York  Bay  is  such  a  brackish  com- 
bination of  salt  sea  and  fresh  water  that  it  could  not,  under 
any  circumstances,  be  used  for  drinking  or  other  domestic 
purposes  and,  therefore,  the  reasons  given  in  the  bill  to 
justify  the  injunction  prayed  for  are  restricted,  as  we  have 
seen,  to  the  claims  that  the  addition  of  the  Passaic  Valley 
sewage  to  the  already  polluted  waters  of  the  bay  would 
result  in  odors  offensive  and  unwholesome  to  persons  bath- 
ing in  them  or  passing  over  them  in  large  vessels  or  in 
small  boats  or  living  and  working  upon  the  adjacent  shores, 
in  causing  unsightly  deposits  on  the  surface  of  the  water 
and  chemical  action  injurious  to  the  wood  and  metal  of 
vessels  navigating  the  bay,  and  in  rendering  fish  and 
oysters  taken  from  such  waters  unfit  for  consumption. 

The  evidence  introduced  as  to  increase  of  damaging  chem- 
ical action  upon  the  hulls  of  vessels  by  the  proposed  addition 
of  sewage,  and  as  to  danger  from  air  borne  diseases  to 
persons  using  the  water  in  boats  and  vessels  or  working  or 
dwelling  upon  the  shore  of  the  bay,  is  much  too  meager 
and  indefinite  to  be  seriously  considered  as  ground  for  an 
injunction,  and  when  it  is  considered  that  for  many  years 
all  of  the  sewage  from  the  great  population  of  New  York 
City  and  its  environs  and  from  the  large  cities  on  the  New 
Jersey  shore  (estimated,  in  1912,  at  900  m.g.d.)  has  been 
discharged  for  many  years  into  the  harbor,  quite  untreated, 
the  evidence  does  not  justify  the  conclusion  that  persons 
bathing  in  or  that  fish  or  oysters  subsisting  in  such  waters 
can  sustain  much  further  damage  from  the  addition  to 
them  of  the  sewage  of  the  Passaic  valley,  after  it  has  been 
treated  in  the  manner  proposed  in  the  stipulation  with  the 
government. 

There  remains  to  be  considered,  therefore,  only  the 
offensive  odors,  and  unsightly  deposits  on  the  surface  which 
it  is  claimed  will  be  caused  by  the  addition  of  the  putrescible 
matter  to  the  water  and  it  is  to  this  claim  that  a  large  part 
of  the  evidence  introduced  by  the  complainant  is  directed. 
Much  evidence  was  introduced  tending  to  prove  that  sewage 
collected  from  so  great  an  area  as  that  of  the  Passaic 
Valley  Sewerage  District  would  be  stale,  if  not  septic,  when 
it  reached  the  treatment  plant  at  Newark  Bay  and  that  it 
would,  therefore,  hold  in  solution  much  organic  matter  which 
would  not  be  removed  by  the  screening  and  sedimentation 
processes  proposed,  with  the  result  that  it  would  cause 
disagreeable  deposits  on  the  surface  of  the  water — "oily  and 
sleek  fields" — and  offensive  odors  near  the  place  of  discharge 
and  upon  the  wharves  and  shores  adjacent  to  the  bay. 

On  the  other  hand  witnesses  of  seemingly  equal  candor 
and  learning,  and  with  large  practical  experience,  called  by 
the  defendants,  testified  that  they  were  confidently  of  the 
opinion  that  the  treatment  of  the  sewage  provided  for  in 
the  stipulation  with  the  United  States  would  cause  such 
purification  of  it  that  the  results  gua^'anteed  therein  would 
be  fully  realized. 

It  is  much  to  be  regretted  that  any  forecast  as  to  what 
the  effect  would  be  of  the  treatment  and  deeply  submerged 
discharge  through  multiple  outlets  proposed  for  this  large 
volume  of  sewage  must  depend  almost  entii-ely  upon  the 
conflicting  opinions  of  expert  witnesses,  for  experience  with 
such  treatment  and  dispersion  under  even  approximately 
like  conditions  seems  entirely  wanting.     It  is,  however,  of 
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much  significance  that  the  authorities  of  the  City  of  New 
York,  after  many  yeai-s  of  investigation  of  the  subject  of 
sewage  disposal,  in  their  latest  plans  propose  to  adopt  a 
treatment  of  screening  and  sedimentation  and  dispersal  in 
deep  water  very  similar  to,  but  not  so  extensive  and 
thorough  as,  that  provided  for  in  the  stipulation  between 
the  defendants  and  the  United  States. 

There  is  only  one  point  upon  which  all  the  experts  called 
for  the  opposing  parties  agree,  viz.:  that  in  the  present  state 
of  learning  upon  the  subject  the  amount  of  dissolved  oxygen 
in  water  is  the  best  index  or  measure  of  the  degree  to 
which  it  is  polluted  by  organic  substances,  it  seemingly 
being  accepted  by  them  all  that  upon  the  oxygen  content 
in  water  depends  its  capacity  for  digesting  sewage — that  is 
for  converting  organic  matter  into  inoi-ganic  and  harmless 
substances  by  direct  oxidation  and  by  sustaining  bacteria 
which  assist  in  such  conversion. 

The  witnesses  agree  that  so  long  as  there  is  sufficient 
dissolved  oxygen  in  the  water  the  process  of  digestion  of 
the  sewage  will  go  forward  without  producing  offensive 
odors  and  that  when  it  sinks  below  a  required  percentrge 
of  saturation  such  odors  will  appear,  but,  unfortunately, 
there  is  a  wide  divergence  of  opinion  among  them  as  to 
what  the  required  lower  percentage  is.  The  opinions  of 
seemingly  well  qualified  experts  vary  in  giving  from  25  to 
50  per  cent  of  saturation  as  the  amount  of  oxygen  necessary 
to  prevent  the  appearance  of  such  offensive  odors  from 
decomposition  of  organic  matter. 

Measured  by  this  dissolved  oxygen  standard,  the  evidence 
of  the  complainant  is  that  as  early  as  1906  the  water 
adjacent  to  New  York  City,  especially  in  the  Bronx  and 
lower  East  River,  was  much  polluted  by  sewage,  but  that  the 
water  in  other  parts  of  the  bay,  especially  near  Robbins 
Reef  Light,  was  somewhat,  but  not  greatly,  contaminated. 
This  condition,  the  evidence  shows,  continued  with  no  very 
pronounced  decrease  in  the  oxygen  content  of  the  water 
until  1911  when  the  investigations  embodied  in  the  first 
testimony  taken  were  concluded.  And  the  evidence  taken 
under  the  order  of  the  Court  in  1919  shows  an  irreconcilable 
conflict  in  the  testimony  as  to  the  then  condition  of  the 
water,  especially  near  Robbins  Reef  Light,  and  as  to  the 
probable  condition  of  it  to  be  anticipated  in  the  future.  In 
the  intei-val  from  1906  to  1919  the  estimated  growth  of  the 
population  of  New  York  City  and  its  suburbs  draining 
sewage  into  adjacent  waters  was  in  excess  of  100,000  a 
year — an  increase  of  population  in  the  aggregate  much 
greater  than  the  total  population  of  the  Passaic  Valley 
Sewerage  District  at  present  and  approximately  equal  to  its 
estimated  population  in  1940 — and  it  is  undisputed  that  this 
New  York  sewage,  untreated,  was  discharged  from  over 
450  sewers  directly  into  the  adjacent  waters,  for  the  most 
part  at  or  above  the  line  of  low  tide,  and  that  only  in  a  few 
instances  was  it  carried  even  to  the  pier  heads. 

It  would  seem,  therefore,  that  if  the  anticipations  of  the 
experts  for  the  complainants,  as  to  the  results  likely  to  be 
produced  by  the  effluent  from  the  sewer  of  defendants,  were 
well  founded,  that  by  the  year  1919  conditions  in  the  harbor 
should  have  become  so  pronounced  and  plain  that  there 
could  not  have  been  such  conflict  as  the  record  shows  in 
the  testimony  of  trustworthy  and  competent  scientists  as  to 
its  then  existing  condition. 

Considering  all  of  this  evidence,  and  much  more  which  we 
cannot  detail,  we  must  conclude  that  the  complainants  have 
failed  to  show  by  the  convincing  evidence  which  the  law 
requires  that  the  sewage  which  the  defendants  intend  to 
discharge  into  Upper  New  York  Bay,  even  if  treated  only 
in  the  manner  specifically  described  in  the  stipulation  with 
the  United  States  government,  would  so  corrupt  the  water 
of  the  Bay  as  to  create  a  public  nuisance  by  causing  offens- 
ive odors  or  unsightly  deposits  on  the  surface  or  that  it 
would  seriously  add  to  the  pollution  of  it. 

The  evidence  taken  in  1919  also  discloses  that  other 
means  than  those  specifically  described  in  the  government 
stipulation  may  be  resorted  to,  if  needed,  for  the  purpose 
of  improving  the  character  of  the  effluent  from  the  sewer, 
viz.:  slower  and  more  prolonged  sedinienlation  processes; 
additional  screening;  the  aeration  of  the  sewage  before  it 
reaches  the  treatment  plant  and  again  after  treatment  and 


before  discharge  into  the  tunnel  conveying  it  to  the  bay; 
and  finally,  if  required,  chemical  treatment. 

Having  regard  to  the  treatment  of  the  sewage  prescribed 
in  what  we  regard  as  a  valid  contract  on  the  part  of  the 
defendants  with  the  government  of  the  United  States,  to 
the  specific  agreement  therein  for  protection  of  the  waters 
of  Upper  New  York  Bay  from  pollution,  and  to  the  means 
which  the  goverament  will  have  to  secure  further  purifica- 
tion, if  desired,  by  refusing  to  permit  the  discharge  of 
sewage  into  the  Bay  to  continue,  we  conclude  that  the 
prayer  for  injunction  against  the  operation  of  the  sewer 
must  be  denied. 

We  cannot  withhold  the  suggestion,  inspired  by  the  con- 
sideration of  this  case,  that  the  grave  problem  of  sewage 
disposal  pi-esented  by  the  large  and  growing  populations 
living  on  the  shores  of  New  York  Bay  is  one  more  likely  to 
be  wisely  solved  by  co-operative  study  and  by  conference 
and  mutual  concession  on  the  part  of  representatives  of 
the  States  so  vitally  interested  in  it  than  by  proceedings 
in  any  court  however  constituted. 

The  Court,  recognizing  the  importance  of  the  ruling  which 
it  is  making  to  the  great  populations  interested,  as  well  in 
the  State  of  New  .Jersey  as  in  the  State  of  New  York,  will 
direct  that  the  decree  denying  the  relief  prayed  for  shall  be 
without  prejudice  to  the  instituting  of  another  suit  for 
injunction  if  the  proposed  sewer  in  operation  shall  prove 
sufficiently  injurious  to  the  waters  of  the  Bay  to  lead  the 
State  of  New  York  to  conclude  that  the  protection  of  the 
health,  welfare  or  commerce  of  its  people  requires  another 
application  to  this  Court. 

It  results  that  the  bill  of  complainants  will  be  dismissed 
but  without  prejudice  to  a  renewal  of  the  application  for 
injunction  if  the  operation  of  the  sewer  of  defendants  shall 
result  in  conditions  which  the  State  of  New  York  may  be 
advised  requires  the  interposition  of  this  Court. 


Two  Record-Breaking  Concrete  Arch  Bridges 

At  present  the  largest  span  reinforced-concrete  arch 
in  the  world  is  under  construction  acro.ss  the  Mississippi 
River  in  Minneapolis,  on  the  line  of  Franklin  Ave.  This 
has  a  central  span  of  400  ft.  According  to  an  article 
by  M.  A.  Mesnager  in  Le  Genie  Civil  of  Jan.  1.5,  1921, 
there  will  be  built  soon  in  France  two  reinforced-con- 
crete arches  which  surpass  the  Minneapolis  bridge.  One 
of  these,  the  viaduct  across  the  valley  of  Bernand  in  the 
Loire  di.strict,  will  have  an  arch  of  542  ft.  (165  m.) 
clear  span,  and  a  span  of  558  ft.  (170  m.)  center  to 
center  of  the  springing  line.  This  span  is  a  single  arch 
rib  13  ft.  wide  at  the  crown  and  21  ft.  wide  at  the 
springing  line,  and  the  rise  is  96  ft.  The  rib  has  a 
thickness  at  the  crown  of  8.2  ft.  The  whole  bridge, 
which  carries  a  meter-gage  railway,  consists  of  the 
central  arch  with  concrete  girder  viaduct  approaches. 
It  was  started  in  191.3  and  the  foundations  were  all 
placed  when  the  war  broke  out.  On  account  of  the  death 
of  the  contractor,  the  work  has  been  suspended  for  the 
time  being.  However,  M.  Mesnager  states  that  the 
Minneapolis  bridge  will  be  surpassed  by  a  new  con- 
crete arch  to  be  constructed  across  the  Seine  at  Saint- 
Pierre-du-Vauvroy,  near  Rouen.  This  is  a  reinforced- 
concrete  arch  of  110  ft.  (125  m.)  _cl£ar  span  with  a 
suspended  roadway,  whose  level  crosses  the  arch  very 
near  the  abutment.  This  will  consist  of  two  parabolic 
arches  of  rectangular  section  to  carry  a  roadway  19  ft. 
wide  with  two  5-ft.  sidewalks.  The  same  article  refers 
to  a  project  for  a  bridge  at  Arstad,  Sweden,  where  there 
is  to  be  a  reinforced-concrete  arch,  of  the  general  out- 
lines of  the  Hell  Gate  bridge,  that  is,  with  a  roadway 
halfway  up  the  arch,  in  which  the  central  span  is  558  ft. 
This  bridge,  however,  has  never  been  started,  though 
there  has  been  a  competition  for  its  design. 
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Tractor-Trailer  Freight  Transfer 
at  St.  Louis,  Mo. 

Motor  Units  with  Detachable  Semi-Trailers  Handle 

L.  C.  L.  Traffic — Railway  and  Private 

Stations — No  Fixed  Plant 

TRANSFER  of  less-than-carload  freight  by  means  of 
a  tractor-trailer  system  is  employed  at  St.  Louis, 
Mo.,  operating  between  the  freight  houses  of  the 
numerous  railways  and  between  private  freight  stations 
operated  by  the  transfer  company.  The  railways 
running  west  and  east  from  St.  Louis  have  their  wards 
and  freight  houses  in  St.  Louis,  Mo.,  and  East  St.  Louis, 
111.,  on  the  respective  sides  of  the  Mississippi  River, 
About  80  per  cent  of  the  less-than-carload  freight 
interchange  between  them  is  handled  across  the  river 
by  wagon  transfer,  in  addition  to  the  interchange  or 
transfer  between  different  stations  in  each  of  the  two 
cities.  Trap  cars  are  used  only  to  a  limited  extent  for 
the  transfer  across  the  river,  on  account  of  the  great 


TRACTOR-TRAILER   UNIT   FOR   FREIGHT    TRANSFER    AT  ST.  LOUIS.  MO. 


delay  in  such  movements  and  the  switching  and  per 
diem  expenses  incurred  by  the  originating  line,  the 
intermediate  carrier  and  the  delivery  line. 

A  considerable  proportion  of  the  l.c.l.  transfer 
business  in  and  between  the  two  cities  is  carried  by  the 
Columbia  Terminals  Co.,  which  handles  an  average  of 
3,000  tons  daily,  of  which  1,000  tons  consist  of  through 
freight  transferred  from  one  railway  to  another.  This 
company  acts  also  a  receiving  and  delivery  agent  for  all 
the  railways,  and  maintains  private  or  off-track  terminal 
stations  in  the  business  district  at  which  it  receives 
freight  from  shippers,  assembles  it  for  shipment  and 
delivers  the  consolidated  loads  to  the  respective  railways. 
Inbound  freight  is  also  collected  at  railway  freight 
stations  and  transported  to  the  company's  local  stations, 
where  it  is  delivered  to  the  trucks  or  wagons  of  the 
consignees.  In  this  way  the  teaming  of  individual 
shippers  to  and  from  distant  freight  houses  is  reduced 
materially. 

The  railways  have  13  freight  stations  in  St.  Louis 
and  12  in  East  St.  Louis,  111.  The  Columbia  Terminals 
Co.  has  one  off -track  station  in  the  latter  town  and  eight 
in  St.  Louis,  besides  a  station  at  a  railway  siding  of  the 
Missouri  Pacific  Ry.  in  St.  Louis  where  it  specializes  in 
thfe  handling  of  pool  cars.     About  1,500  tons  of  freight 


are  received  daily  at  the  company's  stations  for  delivery 
to  the  railways. 

A  tractor-trailer  service  was  inaugurated  by  the 
Columbia  Terminals  Co.  nearly  two  years  ago  to  improve 
and  expedite  its  transfer  business,  with  results  so  satis- 
factory that  the  equipment  is  being  increased  steadily. 
One  of  the  units  is  shown  in  the  accompanying  view. 
At  present  this  service  is  confined  to  the  long  trans-river 
movements,  about  80  per  cent  of  the  general  business 
being  handled  by  200  horse-drawn  vehicles  and  75  motor 
trucks.  For  the  short  hauls  the  motor  trucks  have  not 
been  found  satisfactory,  owing  to  the  large  proportion 
of  time  consumed  in  standing  idle  for  loading  and 
unloading.  The  tractor-trailer  equipment  now  com- 
prises 10  tractors  and  24  trailers,  but  15  additional 
tractors  and  48  trailers  have  been  ordered.  Each  tractor 
averages  20  miles  daily,  with  an  average  trailer  load  of 
6  tons.  The  maximum  distance  between  two  freight 
stations  is  about  two  miles  and  the  speed  is  limited  by 
law  to  10  m.p.h. 

One  of  the  principal  reasons  for  the  adoption  of  the 
tractor-trailer  system  is  that 
the  independent  tractors  can 
be  kept  at  work  in  hauling, 
which  is  their  proper  serv- 
ice, while  the  trailers  are 
waiting  to  be  loaded  and  un- 
loaded. Another  reason  given 
is  that  a  tractor  can  pull  a 
load  considerably  heavier  than 
that  which  could  be  placed 
upon  a  motor  truck.  As  to  the 
saving  in  time,  on  trips  for 
which  a  horse-drawn  vehicle 
averages  an  hour  a  tractor- 
trailer  unit  requires  only  18 
minutes. 

From  the  accompanying 
view  of  a  tractor-trailer  unit 
it  will  be  seen  that  the  trail- 
ers have  open  bodies  with  side 
stakes,  the  load  being  cov- 
ered with  waterproof  canvas  as  a  protection  against 
damage  and  loss.  Close--  bodies  which  can  be  locked  and 
sealed  have  been  consider--  '  but  not  adopted,  principally 
on  account  of  the  heat  of  the  enclosed  body  in  summer 
and  the  reduction  in  load  capacity.  Transportation  of 
freight  under  lock  and  seal  is  not  considered  necessary 
for  protection  against  loss,  as  the  transfer  company's 
men  load  and  check  the  freight  and  give  a  receipt  for  it 
to  the  delivering  line;  they  also  unload  the  freight  and 
secure  a  receipt  from  the  receiving  line. 

Detached  trailers  at  the  delivering  freight  house  are 
loaded  by  the  transfer  company's  check  clerks,  who  also 
sign  the  receipt  given  to  the  railway.  At  the  receiving 
freight  house,  the  tractor  remains  attached  to  the  trailer 
and  the  unloading  is  done  by  the  driver  and  his  helper, 
who  obtain  a  receipt  for  the  freight  from  the  railway, 
the  transfer  company's  responsibility  then  ceasing.  In 
this  respect  the  system  differs  from  that  employed  at 
Cincinnati,  as  noted  below,  where  closed  bodies  are 
loaded  and  locked  by  the  freight  house  employees  of 
the  delivering  line  and  then  unlocked  and  unloaded  by 
the  employees  at  the  freight  house  of  the  receiving  line, 
the  only  duty  of  the  employees  of  the  transfer  company 
being  to  drive  the  motor  trucks  from  one  freight  house 
to  another. 
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The  semi-trailer  system  is  used,  in  which  the  foi-ward 
end  of  a  two-wheeled  trailer  is  carried  directly  by  the 
rear  end  of  a  four-wheeled  tractor,  the  paying  load  thus 
sei-ving  to  increase  the  adhesion  of  the  driving  wheels 
of  the  trailer.  Trailers  of  9  tons  load  capacity  are 
hauled  by  S^-ton  tractors.  To  facilitate  the  work  at 
the  freight  stations  the  trailers  are  of  a  type  which  can 
be  moved  around  when  detached  from  the  trailer.  For 
this  purpose,  a  hinged  frame  fitted  with  small  wheels 
is  attached  to  the  underside  of  the  forward  end  of  the 
frajme.  Before  the  tractor  is  detached  this  frame  is 
lowered  to  support  the  free  end  of  the  trailer,  being 
secured  in  its  vertical  position  by  a  brace. 

Automatic  operation  of  the  coupler  and  hinged  frame 
facilitates  the  work  materially.  As  the  trailer  is  backed 
against  the  trailer  the  coupling  is  engaged,  the  auxiliary 
wheeled  frame  is  raised  clear  of  the  gi'ound  and  locked 
in  position  under  the  body,  and  at  the  same  time  the 
brake  on  the  main  wheels  of  the  trailer  is  released. 
Inclined  rails. on  the  rear  of  the  tractor  engage  small 
wheels  on  the  trailer  sills,  raising  the  frame  and  guid- 
ing the  coupler  into  engagement.  In  detaching  the 
trailer,  the  driver  of  the  tractor  operates  a  lever  which 
releases  the  coupler,  the  same  movement  causing  the 
auxiliary  wheeled  frame  to  drop  into  its  vertical  position 
and  the  brake  to  be  applied  to  the  rear  wheels  of  the 
trailer  as  the  tractor  moves  away. 

An  advantage  claimed  over  the  system  of  motor  trucks 
carrying  demountable  sealed  bodies,  as  employed  at 
Cincinnati  and  described  in  Engineering  News-Record 
of  March  11  and  Dec.  16,  1920,  pages  508  and  1,194,  is 
that  the  tractor-trailer  system  requires  no  mechanical 
installation  at  the  freight  houses  and  can  thus  be  put 
in  operation  without  trouble  or  expense  to  the  lailway. 
In  the  Cincinnati  system,  overhead  crane  equipment  is 
used  to  transfer  demountable  bodies  between  truck 
chassis  and  freight  house  platform,  as  well  as  to  shift 
them  to  position  on  the  plat- 
form. The  Columbia  Termi- 
nals Co.  states  that  in  the 
St.  Louis  system,  the  time 
thus  required  for  handling 
the  bodies  is  saved  and  the 
trailer  causes  no  obstruction 
upon  the  platform.  Detached 
trailers  can  be  parked  at  a 
convenient  place  and  moved 
to  and  from  the  platform  by 
a  team  as  required,  but  a 
French  railway  which  uses  a 
similar  system  for  its  parcel 
delivery  service  at  Paris  em- 
ploys a  small  tractor  for  thus 
shifting  the  trailers  at  the 
station. 

By  the  dispatching  system 
of  the  Columbia  Terminals 
Co.  it  is  possible  to  know  at 
any  minute  where  a  trailer 
is  located  and  where  both  the 
loaded  and  empty  trailers 
are  located.  A  certain  num- 
ber   of    trailers    are    placed 

at  a  railway  freight  station,  according  to  the  volume  of 
busine.Ha.  Check  clerks  are  provided  by  the  company  to 
check  the  freight  as  it  is  loaded  onto  the  trailers  and  to 
sign  for  H  to  the  railways.    This  is  called  an  affirmative 


loading  plan.  As  far  as  the  railways  are  concerned 
their  responsibility  ceases  after  the  freight  is  loaded 
onto  the  trailers  and  they  obtain  a  clear  receipt  from 
the  check  clerk,  to  guard  against  claims  between  carriers 
for  error  or  loss  in  transfer. 

The  service  rendered  by  the  Columbia  Terminals  Co. 
at  St.  Louis  is  different  from  that  in  other  cities,  so 
that  comparative  costs  of  operr.tion  are  not  available. 
For  the  convenience  of  shippers  and  consignees  the 
company  has  provided  extensive  terminal  facilities  in 
the  heart  of  the  business  di.strict. 

Rates  for  transfer  vary  with  the  character  of  service. 
Between  one  of  the  Columbia  company's  stations  and  a 
railway  freight  house  the  rate  is  11  and  13  per  100  lb. 
if  between  the  two  cities,  or  7  and  9c.  if  in  St.  Louis, 
the  lower  rate  in  each  case  being  for  outbound  move- 
ments. For  interchange,  or  transfer  between  two  rail- 
way stations,  9c.  if  the  movement  is  between  the  two 
cities.  If  the  movement  is  between  two  stations  in  one 
city,  the  rate  is  from  4c.  for  loads  up  to  10,000  lb.  to 
6c.  per  100  lb.  for  loads  of  15,000  lb.  and  more.  For 
various  specific  classes  of  freight  there  are  special  rates 
ranging  from  13  to  37  ic.  per  100  lb.  In  most  cases  a 
minimum  rate  of  27c.  per  load  is  provided. 


Tractor  Speeds  Delivery  on  Hauling  Job 

IN  GETTING  the  Kerckhoff  hydro-electric  plant  ready 
for  service  on  the  San  Joaquin  River  in  California  a 
large  amount  of  heavy  freight  was  handled  expeditiously 
by  the  use  of  a  tractor  to  which  a  string  of  trailers  was 
attached.  With  the  tractor  shown  in  the  accompanying 
illustration  and  three  5-ton  trucks  1,000  tons  of  freight 
were  moved  in  seven  days  from  the  railroad  station  at 
Auberry  over  the  .Ive  miles  of  construction  road  to  the 
Kerckhoff  power  plant. 

This  road  had  grades  up  to  12  per  cent  and  curves 
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with  a  radius  of  50  ft.  The  accompanying  illustration 
shows  the  tractor  train  with  six  .5-ton  transformer  cases 
rounding  one  of  the  sharp  curves.  R.  C.  St.irr  was  ron- 
struction  engineer  in  charge  of  the  work. 
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Local  Gravel  Plant  Experiences 
in  Road  Building 

Analyses  of  Three  Pit  Installations  Point  to  Four 

Main  Reasons  for  Failure  in  Roadside 

Gravel  Production 

By  H.  T.  Tuthill 

Assistant  Countv  Engineer,  State  ot  New  Tork  Commission 
of  Highways,  Sayville,  N.  T. 

ROADSIDE  gravel  plant  equipment  and  operation  call 
.  for  good  engineering  judgment  if  satisfactory  eco- 
nomic results  are  to  be  secured.  In  general,  lack  of  com- 
plete success  and  often  total  failure  can  be  traced  to  one 
or  more  of  four  causes : 

(1)  Insufficient  preliminary  examination  of  the 
working  site  to  determine  the  character  and  volume 
of  material  available  and  its  accessibility. 

(2)  The  mistaken  economy  on  the  part  of  the  con- 
tractor of  utilizing  second-hand  machinery,  which  he 
can  buy  cheap,  but  which  is  not  adapted  to  the  work. 

(3)  The  attempt  to  operate  where  the  percentage 
of  gravel  is  not  fairly  high — 30  per  cent  or  over.  As 
a  live  contract  requires  from  150  to  200  cu.yd.  of  ma- 
terial each  day  anything  less  than  30  per  cent  gravel 
is  not  a  paying  proposition — too  much  material  has  to 
be  handled  and  the  problem  of  spoiling  the  waste  sand 
is  difficult. 

(4)  Failure  to  wash  the  gravel — not  only  actually  to 
clean  the  gravel,  but  to  remove  the  sand.  This  is  a  more 
or  less  expensive  process,  but  it  is  good  economy  in  the 
end  and  is  the  only  way  to  insure  the  best  results. 

The  preceding  conclusions  are  based  on  rather  exten- 
sive observation.  In  the  past  six  years  in  eastern  Long 
Island  there  have  been  eight  projects  by  various  con- 
tractors to  obtain  local  coarse  aggregate  for  the  con- 
struction of  concrete  roads  under  contract  for  the  state 
— six  being  upland  bank  gravel  plants  and  two  being 
beach  gravel  plants.  In  addition,  gravel  from  the  huge 
windrows  piled  up  on  the  shore  of  Fort  Pond  Bay  at 
Montauk  was  used  by  the  Federal  Government  in  con- 
structing a  concrete  highway  from  the  Long  Island 
R.R.  terminal  at  Fort  Pond  to  the  seaplane  and  diri- 
gible hangars  about  a  mile  away.  These  operations 
have  all  come  under  observation  and  of  three  of  them 
the  knowledge  is  intimate.  Analyses  of  the  three  best- 
known  operations  follow: 

Farmingdale  Plant 

This  plant,  in  operation  1914  to  1920,  is  the  most 
successful  of  those  observed.  The  site  of  the  pit, 
the  machinery  used,  the  high  gravel  content,  and  the 
cleanliness  of  the  material  were  all  factors  in  this 
success. 

This  pit  was  developed  to  supply  gravel  and  sand 
for  9,500  cu.yd.  of  1:11:3  concrete  pavement.  It  is 
situated  on  virgin  ground,  covered  with  low  scrub  oak 
brush.  The  contour  of  the  land  is  flat;  the  water  level 
is  12  ft.  from  the  surface  of  the  ground,  and  the  top 
soil  varies  from  0  to  18  in.  in  depth.  Thirty  acres  of 
land  were  purchased  for  development  at  $30  an  acre. 
The  pit  was  adjacent  to  the  road  under  construction  and 
the  total  average  haul  for  the  work  did  not  exceed  two 
miles.  Borings  made  by  the  contractor  to  the  depth  of 
80  ft.  showed  that  from  0  to  15  ft.  the  gravel  ran  40 
per  cent;  15  to  30  ft.,  45  per  cent;  30  to  50  ft.,  60  per 
cent ;  and  below  50  ft.,  80  per  cent. 

Careful  determination  of  the  pit  conditions -was  fol- 


lowed by  a  carefu'  selection  of  equipment,  which  is  cata- 
logued briefly  as  follows : 

(1)  A  100-hp.  boiler  furnishing  steam  for  the  entire  plant. 

(2)  A  35-hp.  double  drum  Ligerwood  hoisting  engine,  with  18- 
in.  drums,  set  12.5  ft.  from  the  base  of  the  mast. 

(3)  One  .Sauerman  dragline,  bucket  (1  cu.yd.)  and  a  97-ft. 
mast.  Bucket  operated  on  a  track  line  cable  600  ft.  long,  fastened 
to  a  bridle  at  the  lower  end. 

(4)  One  S-hp.  Worthington-Dean  pump  7J  x  7  x  12  In.  duplex. 
for  wash-water  supply,  furnishing  250  gal.  per  minute. 

(5)  One  No.  4  Nye  sand  pump  for  boosting  sand  onto  the  spoil 
bank  from  the  sump  at  the  end  of  the  gravity   sluice  discharge. 

(6)  One  Austin-Western  rotary  screen,  4  x  16-ft.,  in  four  sizes: 
i  in.,  ",  in.,  IJ  in,  and  2J  in.,  with  a  J-in.  sand  jacket.  Height  of 
screens  above  foundation,  30  ft. 

(7)  One  10-hp.  Wicks  engine  for  driving  the  screens — chain 
drive  to  flywheel  and  belt  drive  from  flywheel  to  screens.  Screens 
charged  from  overhead  hopper  and  feed  delivery  controlled  from 
hopper  to  screens  by  a  small  gate  set  on  the  base  of  the  hopper. 

The  capacity  of  the  bins  was  800  cu.yd.  They  had  no 
floors,  the  material  resting  on  the  ground.  The  available 
loading  capacity  was  500  cu.yd.  Five  men  operated 
the  plant  including  loading.  The  hauling  was  done  by 
7-ton  trucks,  and  the  daily  output  of  gravel  averaged 
150  cu.yd. 

Smithtown  Plant 

This  plant,  built  in  1918  to  furnish  4,500  cu.yd.  of 
coarse  aggregate,  was  a  contrast  in  all  respects  to  the 
Farmingdale  plant.  The  site  selected  was  on  the  side 
bank  with  light  timber  growth  and  three  to  four  feet 
of  top  soil.  It  was  located  almost  a  mile  away  from  the 
nearest  end  of  the  road  contract.  The  daily  output 
averaged  only  35  cu.yd.  and  the  cost  of  the  gravel  at  a 
time  when  labor  was  comparatively  cheap  was  $1.49  per 
cublic  yard. 

It  is  notable  that  the  plant  equipment  was  meagre, 
consisting  of  a  small  portable  Austin  bin,  with  a  rotary 
screen  and  bucket  conveyors,  together  with  a  small  jaw 
crusher,  an  outfit  commonly  used  on  up-state  work 
as  a  crushing  plant.  The  screen  was  3  x  10-ft.  with 
11 -in.  and  2-in.  openings  surmounted  with  a  sand  jacket. 
There  were  a  30-hp.  Farquhar  boiler;  one  Case  65-hp. 
tractor  with  Maney-Baker  1-cu.yd.  wheel  scrapers  for 
stripping;  500  ft.  of  2-ft.  Koppel  track  and  3  cars  for 
spoiling  waste  sand,  and  a  single-drum  steam  hoist 
for  hauling  cars.  This  outfit  required  an  operating 
force  of  ten  men  and  three  teams.  No  wash  water  was 
used  and  considerable  trouble  was  experienced  with 
damp  sand  which  clogged  the  i-in.  sand  jacket.  Finally, 
it  became  necessary  to  devise  a  shaker  which  jarred  the 
screens  so  as  to  keep  the  openings  clear. 

NoYACK  Plant 

This  plant,  operated  during  1919-1920,  is  on  a  beach 
and  the  layer  of  gravel  averaged  12  ft.,  of  which  8  ft. 
was  under  water.  The  percentage  of  gravel  was  high. 
The  4-ft.  layer  above  water  averaged  50  to  60  per  cent 
and  the  8-ft.  layer  below  averaged  from  60  to  80  per 
cent.  The  gravel  ran  small  in  size  and  there  was  no 
waste  in  tailings.  Everything  above  I-in.  was  utilized, 
but  all  the  sand  was  wasted  and  the  output  per  day  for 
a  six-day  run  averaged  only  70  cu.yd.  A  tabulation  of 
the  equipment  follows: 

(1)  A  small  .\cme  portable  bin  and  rotary  bucket  conveyors, 
capable  of  100  cu.yd.  output  per  day. 

(2)  A  3  X  10-ft.  rotary  screen  with  J-in.  sand  jacket. 

(3)  One  Haiss  wagon  loader,  capacity  1  cu.yd.  per  minute. 

(4)  Two  1-cu.yd.  Koppel  cars  and  500  ft  of  light  track,  2-ft. 
gage,  16-lb.  rail. 

(5)  About  200  ft.  of  incline  trestle  for  hauling  cars  up  onto 
dump  :  grade  about  6  per  cent, 

(6)  Four  2 -horse  scrapers. 
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f7)  One  6-hp.  gasoline  hoisting  engine  (single  drum)  for  h:nil- 
inK  rara  up  incline. 

IS)  One  Gould  Triplex  pump  (100  Rat.  per  min.)  for  supplying 
wash  water,  a  jet  being  sprayed  into  th.;  -iireens. 

An  operating  force  of  14  meji  was  required.  About 
20  gal.  of  gasoline  and  2  qt.  of  oil  were  used  per  day 
to  run  the  engines,  including  pump,  hoisting  engine, 
loading  machine  and  the  engine  furnishing  power  for 
the  screen  and  bucket  conveyors.  Motor  trucks  of  3-cu. 
yd.  capacity  made  six  round  trips  per  day  on  an  eight- 
to  nine-mile  haul.    These  were  engaged  at  $35  per  day. 

This  method  of  operation  was  continued  until  the  beach 
was  stripped  to  the  w-ater  level.  Then,  as  it  became 
necessary  to  contrive  some  other  method  to  secure  the 
rich  deposit  of  gravel  below,  a  6-in.  centrifugal  pump 
was  brought  into  play  as  a  possible  solution.  Briefly  the 
equipment  assembled  was  as  follows : 

(1)  One  6-in.  centrifugal  pump  (Jlorris  dredging  pump)  set  in 
a  position  to  liave  a  100-ft.  suction  line,  witli  12  ft.  of  suction 
hose  for  depth  range,  and  a  43-ft.  discharge,  with  1.5  ft.  rise; 
pump,  pumping  directly  into  the  rotary  screen. 

(2)  One  35-hp.  locomotive  type  boiler  with  a  Blake  duplex 
feed  pump  for  feeding  the  boiler  with  water  from  a  driven  well 
on  the  site. 

The  Gould  Triplex  pump  was  used  in  connection  with 
this  outfit  to  supply  water  for  a  jet  to  loosen  the  gravel 
for  the  suction  intake. 

The  plant  required  seven  men  to  operate.  It  had 
been  in  operation  only  a  short  time  when  the  rotary 
screen  broke  down  and  gravity  screen."  v/9:  o  installed, 
the  gravel  being  pumped  over  them.  Baffle  boards  and 
grizzlies  were  set  at  the  upper  end  of  the  screens  so  as 
to  break  up  the  force  of  the  water  with  a  sand  and 
gravel  content.  This  greatly  facilitated  the  clearance  of 
sand  from  the  gravel;  waste  sand,  which  was  caught  in 
a  sump,  was  sluiced  away  through  a  12-in.  pipe.  The 
gravel  was  delivered  to  the  bins  perfectly  clean.  The 
centrifugal  pump,  however,  was  too  small.  Nothing  less 
than  an  8-in.  pump  should  be  used  for  gravel  where  the 
total  lift  averages  from  15  to  25  ft.  A  6-in.  pump 
chokes  up  under  the  strain.  The  ouput  ran  about  8  cu. 
yd.  per  hour  and  the  cost  of  operation  was  compar- 
atively small. 


Drilled  Plugs  Replace  Strainers  in 
Terre  Haute  Filters 

Two  pressure  filters  of  the  Terre  Haute  (Ind.) 
Water-Works  Co.  were  fitted  up  in  1916  with  drilled 
plugs  instead  of  the  conventional  strainer  screens  which 
had  given  more  or  less  trouble  from  "blow-ups"  allow- 
ing the  sand  to  pass  into  the  city  mains.  Dow  R. 
Gwinn,  president  of  the  company,  described  the  experi- 
ence in  a  discussion  of  a  paper  by  W.  W.  De  Berard  on 
"Perforated  Pipe  Underdrains"  presented  recently  to 
the  Indiana  Sanitary  and  Water  Supply  Association. 

At  the  time  the  change  was  made  the  filters  were 
fitted  with  a  new  set  of  extra  heavy  IJ-in.  Buyers 
pipe  laterals  spaced  on  6-in.  centers  and  tapped  6  in. 
c.  to  c.  to  receive  i  x  2-in.  brass  bushings,  which  were 
soldered  in.  Into  the  bushings  were  screwed  ^-in.  cast- 
iron  plugs.  Three  sizes  of  orifice  were  drilled  to  give 
uniform  washing  and  filtering  over  the  bed.  Of  ♦he 
ZW  plugs  in  carh  circular  tank  100  have  A-in.  orifices 
170  r'i-in.  orifices  and  38  --in.  orific:s.  A  deep  .*Ie 
cut  acro.HH  the  top  of  <ho  plug  is  made  to  prevent 
gravel  from  blanking  the  orifice.  An  18-in.  gravel  bod 
supports  a  2.3-in.  bed  of  Portsmouth  fOhio)  sand.  Mr. 
Gwinn  stated  that  results  after  4  years'  oporation  have 
been  so  sati-wfactorv  that  the  other  filters  eventually 
will  be  equipped  with   orifice   plugs. 


Felling  Four  Steel  Chimneys  Lined 
Outside  with  Concrete 

DUE  to  the  rapid  corrosion  in  a  battery  of  self-sup- 
porting steel  stacks  of  the  Wahvorth  Manufactur- 
ing Co.,  at  Kewanee,  111.,  and  later  to  difficulties  arising 
from  unequal  expansion  when  the  steel  stacks  were 
surrounded  by  concrete  .shells,  the  stacks  will  have  to 


STACK  CUT    2o   FT.    .\BOVE  GROUND  FELLED  IN 
rREDETER.MINED  SPACE 

be  felled  and  replaced  in  rotation.  Felling  them  in  the 
restricted  space  is  difficult.  Originally  the  company 
had  four  self-supporting  steel  stacks  rising  165  ft.  above 
the  base  and  6  ft.  in  diameter  at  the  top.  After  3' 
years  of  service  the  stacks  had  corroded  to  such  an 
extent  that  it  was  necessary  to  take  some  action.  A 
contract  was  let  to  surround  the  steel  stacks  with  a 
concrete  shell,  6  in.  thick  for  the  lower  half  and  5  in. 
thick  throughout  the  upper  portion.  The  concrete  was 
heavily  reinforced  with  vertical  and  horizontal  rods 
from  5  to  I  in.  in  diameter  and  with  wire  mesh. 

Sufficient  consideration  was  not  given  to  the  differ- 
ence in  expansion  between  the  steel  in  the  old  stack 
and  the  surrounding  coating  of  concrete.  The  greater 
expansion  of  the  steel  soon  started  cracks  in  the  con- 
crete even  when  the  boiler  plant  was  operating  at  ordi- 
nary ratings  and  with  the  usual  coal.  When  coal  be- 
came scarce  during  the  war,  oil  burners  were  installed 
and  as  the  load  was  unusually  heavy,  it  was  necessary  to 
force  the  boilers.  Stack  temperatures  became  so  ex- 
cessive that  flames  appeared  at  the  top  of  one  of  the 
stacks.  The  steel  work  bcca/ne  red  hot  and  weakened 
to  8  ch  an  extent  that  the  st.-ick  began  to  tilt  until  it 
wds  4  ft.  8  in.  out  of  the  perpendicular.  In  this  bend- 
ing, part  of  the  concrete  shell  broke  awa,\ .  One  of  the 
ongineers  happened  to  notice  the  d;uigcrous  condition 
of  the  stack  and  immediately  tiiriii'd  off  the  fuel  on  the 
boilers  it  was  serving.  After  the  .shut-down  the  stacV 
rame  bark  toward  normal  abmit  1  ft.,  but  it  ramained 
3  ft.  6  in.  out  of  plumb. 
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This  stack  wars  taken  down  immediately  and  at  the 
same  time  a  contract  was  let  to  fell  the  other  three 
stacks  later  on.  The  first  stack  had  to  be  taken  down 
in  six  25-ft.  pieces  which  were  dropped  in  a  space  30  ft. 
square  between  the  railway  tracks  and  the  power  house. 
Each  piece  weighing  about  35  tons  was  dropped  ac- 
curately into  the  allotted  space. 

The  outside  stack  at  the  opposite  end  of  the  row  was 
the  next  to  be  taken  down.  Space  was  available  to  drop 
this  stack  in  nearly  its  entire  length,  the  cut  being  made 
25  ft.  above  the  ground  to  avoid  damaging  a  stairway 
and  pipe  tunnels  near  the  base  of  the  stack.  After 
chipping  off  the  concrete,  the  reinforcing  rods  were 
burned  off  with  an  acetylene  torch  and  the  steel  shell 
was  burned  through.  Including  the  base  the  entire 
stack  weighed  300  tons.  The  dropping  was  so  skillfully 
done  that  neither  stairway  nor  pipe  tunnels  were  dam- 
aged. 

With  the  two  end  stacks  out  of  commission,  the  two 
middle  ones  are  serving  the  boilers  until  two  radial 
brick  stacks  can  be  erected  in  the  place  of  those  re- 
moved. It  will  then  be  necessary  to  throw  the  two 
middle  stacks  in  a  restricted  place  between  the  new 
stacks  and  the  buildings,  the  clearance  on  either  side 
being  not  much  over  6  in.  Felling  replacing  is  being 
done  by  Peter  Drolshagen,  chimney  expert,  Chicago. 

Report  on  Chicago  Garbage  Reduction  Plant 
Shows  Poor  Results 

HIGH  operating  costs  and  inefficient  results  of  the 
Chicago  municipal  garbage  reduction  plant  are  due 
to  failure  on  the  part  of  the  city  to  carry  out  recom- 
mended improvements,  to  an  unnecessary  amount  of 
labor  with  little  control  of  its  efficiency,  and  to  lax 
methods  of  disposal  of  the  products,  according  to  a  re- 
cent report  made  to  a  council  committee  by  I.  S.  Osborn, 
consulting  engineer,  Cleveland,  Ohio. 

The  quantity  of  garbage  treated  has  declined  steadily 
under  municipal  operation,  from  152,892  tons  in  1915 
to  80,132  tons  in  1920.  The  percentage  of  tankage  to 
weight  of  garbage  (17  to  18  per  cent)  is  higher  than 
in  most  cities  and  the  grease  recovery  is  only  40  lb. 
per  ton  as  compared  with  a  usual  average  of  60  lb.  or 
more;  while  the  quality  and  price  of  the  grease  are 
lower  than  in  other  cities.  For  the  six  years  1915-1920 
there  was  a  net  profit  in  only  one  year,  but  the  Cleve- 
land plant,  which  is  nearly  comparable,  showed  a  net 
profit  eveiy  year.  At  Chicago,  the  income  per  ton  of 
green  garbage  has  averaged  $3.46,  while  at  Cleveland 
it  has  averaged  $5.40,  the  operating  cost  per  ton  rang- 
ing from  $5.78  to  $8.67  at  Chicago  and  from  $2.43  to 
$5.48  at  Cleveland  for  the  six  years  mentioned. 

In  addition  to  improvements  to  the  plant  and  methods 
of  operation,  the  report  recommends  reduction  in  labor 
and  staff,  closer  supervision  of  labor,  efforts  to  improve 
the  quality  and  quantitj'  of  product,  sale  of  by-products 
on  the  basis  of  analysis  and  by  competitive  bids,  and 
discontinuance  of  the  chemical  laboratory.  It  is  sug- 
gested also  that  unless  the  present  cost  of  operation  is 
reduced  the  city  wi'.I  benefit  by  leasing  the  plant  to  a 
company  under  contract  to  dispose  of  the  garbage.  As 
to  cost  of  operation  in  relation  to  results  the  report 
says:  "Although  the  cost  is  secondary  to  the  social 
service  to  be  rendered,  yet  experience  demonstrates  that 
a  successful  solution  of  the  commercial  aspects  is  at- 
tainable without  sacrificing  the  quality  and  character 
of  the  benefits  due  the  public." 


Swiss  Technical  Notes 

Tests  of  Large  Hydraulic  Tunnels  One  of  the 

Leading  Engineering  Studies 

Now  Under  Way 

By  Engineering  News-Record's  F'wiss  Correspondent 

Introductory — In  the  notes  given  herewith,  and  in 
subsequent  installments  that  he  hopes  to  send,  your 
correspondent  desires  to  place  his  American  colleagues 
in  touch  with  the  state  of  engineering  construction  in 
Switzerland,  and  the  factors  which  it  involves.  He 
hopes  that  such  reports  and  the  publication  of  more 
formal  technical  discussions  by  Swiss  engineers  on 
their  outstanding  constructions  may  tend  to  induce  an 
exchange  of  experiences  from  the  one  side  and  the 
other.  Our  constructions  in  general  will  prove  not  to 
be  notable  for  their  size — the  small  proportions  of  our 
country  are  to  be  considered — but  possibly  these  small 
structures  will  yet  be  found  to  contain  many  note- 
worthy features  in  construction  or  design,  tending  to 
stimulate  further  development. 

Engineering  Education  and  Opportunities 

Engineering  Education — The  current  academic  year, 
which  began  in  October,  1920,  for  the  first  time  in 
years  showed  retrogression  in  the  attendance  at  the 
highest  technical  institution  of  Switzerland,  the  Eidge- 
nossische  Technische  Hochschule,"  or  Federal  Technical 
College.  The  2,237  students  of  the  year  1919-20  have 
decreased  by  271  to  1,966  at  the  beginning  of  the  cur- 
rent semester.  The  different  departments  of  courses 
are  represented  in  the  total  attendance  register  as 
follows : 

Mechanical  engineering   (including  heat   and   electrical 

divisions,  separate  beginning  with  the  fifth  semester)  772 

Civil  engineering 399 

Chemical 331 

Agricultural   147 

Architectural   117 

Forestry   70 

Pharmacy   66 

School  for  teachers  of  mathematics 26 

School  for  teachers  in  natural  science 23 

Military  school*   13 

Landscape  architects  and  surveyors 12 

Total  number  of  students 1,966 

♦Intended  for  the  training  of  instruction  officers  of  line  troopc 
The  course  includes  three  consecutive  semesters  (IJ  years) 
Lectures,  seminars  and  exercises  are  tuition-free. 

The  prime  reason  for  the  reduction  of  the  number 
of  students  is  the  fact  that  Swiss  money  is  at  a 
premium  as  compared  with  that  of  the  surrounding 
countries,  so  that  the  attendance  of  foreign  students, 
which  in  past  j'ears  has  been  quite  large,  is  rendered 
diflicult.  While  during  1919-20  24  per  cent  of  the 
students  came  from  foreign  countries,  this  ratio  has 
gone  down  to  17  per  cent.  The  foreign  students  come 
largely  from  European  states;  of  non-European  coun- 
tries only  South  America  sends  to  Zurich  a  considerable 
number  (35  in  1919-20)  as  against  only  3  from  the 
United  States.  Moreover,  the  rate  of  exchange  also 
promotes  a  movement  of  Swiss  -students  to  foreign, 
particularly  German,  technical  colleges,  the  effect  of 
which   is  already   perceptible. 

Among  the  significant  changes  in  courses  of  instruc- 
tion the  lengthening  of  the  civil  engineering  course 
from  seven  to  eight  full  semesters  (four  years)  is 
noteworthy.  Besides  the  civil-engineering  course,  the 
schools  for  teachers  in  mathematics  and  natural  sciences 
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have  eight-semester  courses,  whereas  the  other  depart- 
ments have  only  seven  semesters.  The  development  of 
the  civil-engineering  arts  in  the  last  three  decades,  the 
endeavor  to  avoid  premature  specializing  of  the  stu- 
dents, and  the  difficulty  of  developing  capable  engineers 
suitable  for  responsible  work  in  the  previous  course 
of  seven  semesters  led  to  this  lengthening  of  the  course. 
Perhaps  the  step  may  be  surprising  just  at  present 
when  in  all  other  countries  the  opposite  tendency — 
shortening  of  the  course — prevails.  Which  way  is  the 
right  one  is  subject  of  divided  opinion  even  in  Switzer- 
land. Your  correspondent  believes  that  only  a  thorough 
engineering  education,  which  keeps  pace  with  the  de- 
velopment of  the  art  and  at  the  same  time  takes  account 
of  the  increasing  demand  for  completeness  of  education, 
in  the  several  branches  can  meet  the  requirements 
placed  on  men  of  leadership  today.  Those  who  consider 
this  course  too  long  still  have  numerous  technical  schools 
of  middle  grade  open  to  them. 

Opportunities  for  Civil  Engineers — Just  at  present 
the  market  for  civil  engineers  in  Switzerland  is  very 
unsatisfactory.  While  even  at  the  beginning  of  the 
past  year  lively  activity  in  power-plant  development 
seemed  fairly  certain,  this  prospect  has  been  eliminated 
by  the  •  temporary  postponement  of  construction  work 
on  the  large  Aare  power  plant  on  the  Grimsel,  at 
Bottstein-Gippingen  and  at  Rupperswil.  Further,  since 
one  of  the  largest  employers  in  the  country,  the  Swiss 
Federal  Rys.,  has  been  forced  to  retrenchment  by  the 
tight  financial  situation,  and  since,  in  part  voluntarily 
and  in  part  of  necessity,  many  Swiss  engineers  have  re- 
turned home  from  other  European  and  foreign  coun- 
tries, there  is  at  present  a  lar  .  ?  excess  of  available  men. 

Strength  of  Hydraulic  Tunnels 

Several  high-pressure  hydraulic  power  plants  with 
storage  reservoirs  are  at  pi-esent  under  construction  in 
Switzerland,  or  are  merely  deferred  on  account  of  diffi- 
culties in  getting  money.  At  the  Ritom  power  plant, 
recently  placed  in  operation,  which  will  serve  mainly 
for  supplying  winter  current  for  the  electrical  opera- 
tion of  the  St.  Gotthard  Ry.,  the  trial  operation  under 
pressure  (&  head  of  about  3.5  m.  of  water)  resulted  in 
a  break  in  the  tunnel  which  involved  a  fairly  large  loss 
of  water.  For  a  considerable  part  of  its  length  the 
tunnel  showed  cracks  in  the  concrete  lining,  mainly 
near  the  junction  of  side  wall  and  invert,  and  in  minor 
degree  also  at  the  junction  of  side  wall  and  arch.  The 
cracks  in  this  oval  tunnel-shaped  section  were  exclus- 
ively longitudinal  cracks.  The  cause  of  the  break  could 
only  be  found  in  the  yielding  of  the  surrounding  rock 
strata.  To  investigate  the  question  of  responsibility, 
and  to  clear  up  the  physical  phenomena  in  the  con- 
struction and  operation  of  such  pressure  tunnels,  the 
owning  company,  the  Swiss  Federal  Ry.s.,  called  in  a 
commission  of  experts.  This  commission  has  already 
completed  the  first  part  of  its  work,  dealing  with  the 
break  of  the  Ritom  tunnel,  and  has  submitted  to  the 
authorities  a  detailed  report,  which  will  be  dealt  with 
more  fully  at  a  later  time.  The  .second  part  of  its  task, 
which  is  awaited  with  much  interest  by  a  large  circle 
of  engineers  concerned  with  the  construction  of  pres- 
sure tunnels,  is  at  present  actively  in  hand. 

To  begin  with,  the  yielding  of  a  ro<  k  shell  under  the 
iiydro.statrc  pre.s.sure  exerted  in  operation  is  to  be  de- 
termined for  various  rock  formations.  These  tests  are 
I  be  made  in  the  pressure  tunnels  of  the  two  power 


plants  of  the  Federal  Railways  now  under  construction 
— at  Amsteg  and  on  the  Barberine.  They  will  be  made 
by  closing  off  the  tunnel  section  under  study  by  steel 
bulkheads  and  placing  it  under  pressure;  especially 
built  instruments  with  remote  indication  will  measure 
the  give  of  the  rock  shell.  These  tests,  it  is  hoped,  will 
show  whether  the  yielding  of  the  rock  is  of  plastic  or 
elastic  character.  Preliminaiy  experiments  in  a  test 
tunnel  of  the  Ritom  plant,  where  pressure  was  applied 
to  the  tunnel  walls  by  hydraulic  jacks,  showed  very 
considerable  plastic  deformations  in  the  rock  there 
encountered,  a  rather  weak  and  fissured  material.  The 
tests  would  further  show,  in  case  of  elastic  deforma- 
tions, the  magnitude  and  change  of  the  elasticity.  Only 
on  the  basis  of  the  results  will  it  be  possible  to  deter- 
mine to  what  extent  they  give  sufficient  data  on  which 
to  base  the  design  of  the  tunnel  lining. 

Besides  this  principal  question  of  the  magnitude  and 
kind  of  deformation  it  is  apparent  that  data  on  other 
allied  questions  will  result  from  these  studies,  such,  for 
example,  as  the  problem  of  securing  a  close,  solid  con- 
tact of  the  lining  with  the  surrounding  rock  by  aid  of 
mortar  or  cement  injection  Ton  which  interesting  infor- 
mation is  given  in  a  report,  "Grouting  Operations.  Cats- 
kill  Water  Supply,"  in  the  Proceedings  of  the  American 
Society  of  Civil  Engineers.)  The  importance  of  the 
entire  case  unquestionably  justifies  the  relatively  high 
costs  of  the  tests. 

The  commission  itself  comprises  a  tunnel  expert,  an 
engineer  experienced  in  high-pressure  power  plants, 
the  professor  of  applied  mechanics  and  bridges  at  the 
Federal  Technical  College,  and  two  geologists. 


Air  Blowers  Unload  Bulk  Shipments 
of  Light  Commodities 

MOTOR-DRIVEN  fans  have  been  installed  at  the 
Parr  terminal  in  Oakland,  on  San  Franci.sco  Bay, 
to  unload  by  a  so-called  air-conveyor  or  vacuum  system, 
bulk  cargoes  of  copra,  sulphur  or  other  commodities  not 
too  heavj'  to  be  picked  up  by  a  current  of  air.  Advan- 
tages claimed  for  this  method  are  that  it  decreases  by 
about  one-third  the  time  which  a  copra-laden  ship  must 
lie  at  the  dock  for  unloading  and  that  it  reduces  the  cost 
cf  unloading  as  well  as  the  number  of  men  necessary  to 
carry  on  the  work. 

The  plant  consists  mainly  of  two  air  blowers  operated 
by  75-hp.  electric  motors  and  serving  two  separate  air 
lines;  one  creates  a  suction  which  draws  the  copra  out 
of  the  hold  of  the  vessel,  and  the  other  builds  up  air 
pressure  in  a  second  line  which  drives  the  copra  through 
the  delivery  pipe  to  railroad  cars  on  the  wharf,  or  bins 
in  the  terminal  warehouse.  The  no/.zlcs  or  intake  ends 
cf  the  line  running  into  the  ship's  hold  are  8  in.  in 
diameter  and  are  made  flexible  so  a.s  to  facilitate  work- 
ing in  corners  and  in  cleaning  up. 

In  the. system  as  installed  at  the  Parr  terminal  two 
such  nozzles  can  be  operated  simultaneously.  The  8-in. 
lines  from  these  nozzles  run  to  a  bridge  over  the  railroad 
track.s  where  they  unite  in  a  single  12-in.  line  delivering 
to  a  conical  shaped  separator  tank  on  top  of  (he  wharf 
shed.  At  the  bane  of  this  lank  a  patented  gate  transfers 
the  copra  from  the  vacuum  to  (hi*  pressure  system  by 
which  means  it  is  conveyed  through  the  delivery  pipe. 
The  average  length  of  pipe-line  from  the  hold  of  the  ship 
to  freight  car  at  this  terminal  is  approximately  l^H  ft. 
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Superelevation  of  Curves  at 
Cross-Roads 

By  W.  V.  Buck, 

Assistant  State  Highway  Engineer,  Topr-ka,  Kan. 

THE  problem  of  curve  widening  and  superelevation 
at  cross-roads  has  been  solved  by  the  engineering 
department  of  the  Kansas  Highway  Commission  in  a 
manner  which  presents  features  of  interest.  In  develop- 
ing the  standard  solution,  particular  attention  was  given 
to  (1)  the  method  of  superelevation;  (2)  the  method 
of  and  point  of  beginning  widening;  (3)  the  point  of 
beginning  of  superelevation;  (5)  the  amount  of  super- 
elevation;  (6)  the  desirable  radius  and  (7)  the  ci-oss- 
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depression  is  reached  at  a  point  radially  opposite  the 
point  where  the  standard  section  again  shows  up,  on 
the  tangent  leaving  the  two  curves.  In  doing  this  a 
desired  superelevation  has  been  obtained  and  satisfac- 
tory grades  have  been  maintained  all  ways  in  the 
crossing  roads. 

The  amount  of  superelevation  used  on  all  curves  of 
500  ft.  or  less  radius,  is  i-in.  per  foot  of  width  and  the 
minimum  width  on  all  curves  of  200  ft.  or  less  radius 
is  20  ft.,  regardless  of  the  width  of  roadway  up  to  that 
width.  The  cross-section  of  the  superelevated  section 
shows  a  flat  surface  between  the  points  of  maximum 
superelevation  and  is  secured  by  gradually  shoving  the 
crown  of  the  roadway  over  until  it  reaches  the  outer 
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section  of  the  superelevated  section.  All  these  features, 
as  determined,  are  indicated  on  the  accompanying  draw- 
ing, for  cross-roads  and  also  for  single  turns. 

All  curves  are  required  to  have  a  radius  of  at  least 
200  ft.  When  the  exterior  angle  is  greater  than  45  deg. 
and  the  radius  is  500  ft.  or  less,  the  curve  is  widened 
according  to  the  accompanying  table.  Curves  of  greater 
radii  than  500  ft.  are  not  required  to  be  superelevated 
or  widened;  but  all  curves  of  500  ft.  radius  or  less  are 
required  to  be  superelevated  1  in.  per  foot  of  width. 
Other  general  rules  of  practice  are  indicated  by  the 
plans  or  are  brought  out  in  the  special  explanation 
which  follows  of  cross-roads  practice. 

As  most  highway  curves  in  Kansas  are  at  cross-roads 
particular  attention  is  given  to  this  condition.  Having 
a  cross-road  it  is  necessary  to  carry  a  grade  across  the 
intersection  and  take  off  two  curves  from  one  place. 
Therefore  it  is  not  possible  to  secure  the  superelevation 
before  reaching  the  P.  C,  but  it  must  be  worked  out 
with  the  crown  line  as  a  dividing  point.  Also,  if  the 
grade  is  to  be  properly  handled  straight  across  the  inter- 
section, it  is  impossible  to  superelevate  the  outside  of 
the  curves.  Therefore,  referring  to  the  ci-oss-road  plan, 
this  procedure  is  followed: 

Begin  to  widen  50  ft.  in  front  of  the  P.  C.  and  reach 
the  maximum  width  at  50  ft.  beyond  the  P.  C.  (widen 
in  100  lin.ft.).  As  the  first  section  of  the  superelevation 
is  one-half  the  crown  of  the  standard  section,  start  at 
the  P.  C,  and  proceed  to  depress  the  inside  of  the 
curve  and  above  the  crown  line  out  until  the  maximum 
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edge  of  the  curve  at  the  point  of  maximum  super- 
elevation. 

It  has,  of  course,  been  necessary  to  fit  in  the  grades 
between  the  points  Z.  Gne  curve  may  be  on  a  plus 
grade  and  the  other  on  a  minus  and  the  center  line 
grade  of  the  superelevated  section  may  be  a  vertical 
curve,  but  with  this  arrangement  it  is  possible  to  obtain 
satisfactory  grades  and  superelevation  without  the  sac- 
rifice of  either.  On  the  curves,  where  there  is  no  inter- 
secting road,  much  the  same  practice  is  followed, 
although  it  is  possible  on  this  curve  to  put  in  an  ease- 
ment or  even  obtain  the  maximum  superelevation  at 
the  P.  C,  and  the  more  elaborate  design  will  work  out 
very  satisfactorily. 

With  the  minimum  radius  of  200  ft.  on  curves  there 
is  also  required  a  minimum  length  of  200  ft.  on  vertical 
curves  and  a  300-ft.  unobstructed  view  of  the  road  from 
the  seat  of  any  vehicle. 


STANDARD 

CURVE  WIDTHS  ON 

KANSAS  HIGHWAYS 
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on          Width  on 
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Curv 

e.             Tangent. 
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Ft. 

Ft. 
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200  or  over 

16  or  18  ft. 

20 

10 

20 

150 

15  or  18  ft. 

22 

10 

20 

100 

15  or  18  ft. 

24 

10 

20 

75 

16  or  18  ft. 

25 

10 

20 

50 

16  or  18  ft. 

30 

10 

22 

In  constructing  roads  of  gravel  or  macadam,  where 
the  project  turns  at  a  corner,  at  cross-roads,  the  cross- 
roads are  constructed  to  the  center  of  the  intersection. 
If  the  construction  is  hard  surface  ;t  is  built  only  along 
the  line  of  the  improvement  and  an  apron  is  constructed 
on  the  tangent  which  allows  traffic  more  easily  to  get  on 
the  pavement,  and  provides  for  the  joining  on  of  future 
construction  in  the  other  direction.  A  small  concrete 
approach  slab  is  constructed  at  the  end  of  the  apron  to 
protect  the  edges  of  the  pavement  wheie  the  traffic 
comes  onto  the  slab  from  the  dirt  roads. 
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Rehabilitation  Requirements  of 
the  Denver  Water-Works 

Additional  Conduits  from  Mountains,  New  Filter 

Pumps  and  a  Strensthened  Distribution 

System  in  Program 

JilMEDIATE  needs  of  the  Denver  water-works  require 
an  expenditure  of  nearly  $500,000  according  to  a 
report  made  recently  by  Burton  Lowther,  chief  engineer 
aiid  general  superintendent.  Bonds  for  $10,000,000  are 
to  be  voted  on  at  the  municipal  spring  election,  the 
additional  money  going  for  developing  sources  of  supply 
and  reservoir  sites.  Six  major  items  are  included  in  the 
recommendations:  (1)  conduits,  (2)  more  resei^voir 
capacity  in  the  city,  (3)  an  extended  and  strengthened 
distribution  system,  (4)  45-m.g.d.  rapid  filters  at 
Marston  Lake,  (5)  modernization  of  pumping  stations, 
(6)   acquisition  of  additional  water  for  future  use. 

From  1910  to  1918,  the  Denver  Union  Water  Co., 
because  of  uncertainties  as  to  its  future  status,  was  not 
able  to  make  many  needed  extensions  and  betterments 
althorgh  it  did  spend  an  average  of  $266,000  annually. 
Since  the  city  bought  the  plant,  Nov.  1,  1918,  it  has 
spent  for  extensions  up  to  Dec.  31,  1920,  $919,000,  all 
taken  from  earnings.  This  amount  is  about  equal  to  the 
surplus  revenues.  The  bond  issue  involves  no  increase 
in  rates  but  is  to  be  paid  for  out  of  the  surplus. 

Capacity  requirements  are  based  on  maximum  con- 
sumption, 86  m.g.d.  in  1919  and  96  m.g.d.  expected  in 
1922,  a-s  the  rate  of  increase  is  approximately  5  m.g.d. 
annually.  Under  favorable  conditions  it  is  estimated 
that  90  per  cent  only  of  the  total  conduit  capacity, 
equivalent  to  77.4  m.g.d.,  can  be  counted  on  safely  to 
bring  the  water  from  the  mountain  foothill  sources  to 
the  city  reservoirs.  With  storage  within  the  city  of 
54.5  m.g.d.  the  stored  supply  would  be  exhausted  in 
six  days.  In  1922  the  period  of  extreme  consumption 
will  only  need  to  be  prolonged  three  days  to  exhaust  the 
stored  supply.  A  new  54-in.  reinforced-concrete  conduit 
was  started  in  1920.  About  25,000  ft.  were  made  and 
14,000  ft.  laid,  as  described  in  Engineering  Neics- 
Record,  Sept.  16,  1920,  p.  551.  Completion  of  this  line 
from  Platte  Canon  to  Wynetka,  23,000  ft.  and  a  new 
conduit  of  the  same  size  to  Capitol  Hill  reservoir  in  the 
city,  12i  miles,  will  bring  in  50,000,000  gal.  a  day. 

The  only  unfiltered  supply  furni.shed  Denver  is  that 
from  the  north  end  of  Marston  Lake;  the  water  being 
passed  through  60-  and  80-mesh  screens  to  remove  some 
of  the  vegetable  organisms  and  larger  crustacea.  The 
original  screen  plant  built  six  years  ago  was  described 
in  Enfiineeriny  Record,  Sept.  4,  1915,  p.  291.  A  certain 
number  of  the  organisms  pass  on  to  the  city  reservoirs 
where  they  increase  in  number  and  cause  tastes  and 
odors.    A  4.5-m.g.d.  rapid  sand  filter  plant  is  projected. 

Extensive  repairs  are  needed  on  the  outlet  of  Cheese- 
man  Lake  where  there  is  excessive  leaking  due  to  the 
eroding  effect  of  the  high  velocities.  The  work  will  be 
undertaken  under  a  pressure  of  at  least  a  partially  filled 
lake  and  a  seamy  granite  formation  must  be  sealed 
again.st  the  water  pressure. 

Approximately  1,500  city  block.s  have  inadequate 
water  pressure,  chiefly  due  to  lack  of  large  enough 
main.s.  Several  hundred  blocks  have  no  service  and 
urgently  need  it. 

Roofs  over  the  Capitol  Hill  reservoirs,  6.9  acre.""  in 
area,  are  of  wood  and  have  so  many  boles  in  them  that 
the  percolating  sunlight  causes  aigse  growths.     At  each 


cleaning  several  truck  loads  of  decayed  lumber  are  found 
in  the  bottom.  Every  snow  entails  heavy  repairs. 
Removal  of  an  earth  embankment  between  two  of  these 
basins  and  replacement  by  two  concrete  walls,  making 
three  basins,  will  increase  the  capacity  by  5  m.g. 
Asphalt  paving  on  Ashland  Ave.  reservoir  sides  and 
bottom  has  almost  entirely  disintegrated,  leaving  the 
earth  exposed  in  many  places.  This  makes  cleaning 
difficult.  Lack  of  circulation,  together  with  algae 
growths  under  a  portion  of  the  roof  where  the  wood 
needs  replacing,  cause  objectionable  tastes  and  odors. 
The  estimates  are  distributed  as  follows:  $1,670,000 
for  completion  of  54-in.  concrete  conduits;  $1,750,000 
for  filters  and  $1,580,000  for  distribution  system, 
reservoir  repairs,  new  pumps,  and  other  improvements. 


Structural  Engineering  Research  Problems 

LARGE-SCALE  reesarch  in  problems  of  structural 
-^engineering  was  discussed  by  Prof.  W.  M.  Wilson  of 
the  University  of  Illinois  in  a  paper  presented  before  the 
Western  Society  of  Engineers  May  9.  He  proposed 
eight  specific  problems  covering  matters  in  which  our 
knowledge  is  insufficient  for  best  results  in  design  and 
construction.  They  are:  (1)  The  effect  of  revereed 
stresses  on  riveted  connections;  (2)  experimental  com- 
parison of  the  rigidities  of  different  types  of  wind- 
bracing  connections  in  high  buildings  without 
diagonals;  (3)  stress  distribution  among  the  rivets  of 
large  gusset  plates;  (4)  end  restraint  of  bridge 
stringers;  (5)  structural  value  of  fitted  ends  of  inter- 
mediate stiffeners  of  plate  girders;  (6)  development  of 
practical  rules  or  formulas  for  calculating  secondary 
stresses;  (7)  measurement  of  secondary  stresses  in  the 
field;  (8)  study  of  the  inter-action  between  floor 
system  and  bottom  chord  in  a  through  truss  bi-idge. 
Some  of  these  subjects  have  been  studied  to  a  certain 
extent  before  this,  but  nevertheless  large  uncertainties 
surround  all  of  them.  With  respect  to  tests  of  the 
effect  of  reversed  stresses  on  riveted  connections,  it  is 
stated  that  a  few  such  tests  have  been  carried  out 
recently  at  the  Illinois  Engineering  Experiment  Station. 
with  the  result  of  showing  that  connections  designed  in 
accordance  with  present  specifications  are  likely  to 
develop  loose  rivets  when  subjected  to  stress  reversal. 
Determination  of  safe  unit  stresses  on  such  riveted  con- 
nections and  of  study  of  various  methods  of  driving 
with  regard  to  rivet  resistance  under  stress  reversal 
would  be  the  objects  of  further  tests.  In  the  matter  of 
wind-bracing  connections  in  skeleton  buildings,  a  spliced 
gusset-plate  connection  and  a  connection  by  knees  or 
end  connection  angles  on  the  bracing  girder  have  been 
compared  in  a  limited  number  of  prior  tests  at  Illinois, 
but  these  and  other  types  reiiuire  to  be  studies  by  addi- 
tional tests.  With  respect  to  secondary  stresses,  Prof. 
Wilson  insisted  quite  strongly  on  the  importance  of 
clearing  up  the  existing  doubt.^*  as  to  the  need  for  taking 
secondary  stresses  into  account  in  design.  The  author 
suggested  a  co-operative  arrangement  between  a 
research  institution  and  manufacturers  and  users  of 
.steel,  for  the  purpose  of  carrying  out  researches. 

Another  City-Owned  Garbage  Rt-duction  Plant 

New  Bedford,  Mass..  joined  the  cities  owning  and 
operating  garbage  refluction  plants  by  taking  over  the 
Cobwell  reduction  works  from  a  private  company  at  a 
price  of  $156,400.  Some  improvements  to  the  plant  are 
being  made. 
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Personnel  Board  Keeps  Close  Tab  on 
Contractor's  Field  Forces 

Movements  of  Chief  Employees  Scattered  Over 

Active  Jobs  Extending  From  Newfoundland 

to  Cuba  Graphically  Shown 

By  M.  a.  Darville 

Omce  Manager.  Construction  Department,  Turner  Construrtion  Co., 
New  York  City 

IN  ORDER  to  keep  in  close  touch  at  the  home  office 
with  superintendents,  assistant  superintendents, 
timekeepers,  material  men,  etc.,  and  all  foremen  on 
active  jobs  maintained  by  the  Turner  Construction  Co., 
New  York  City,  the  personnel  board,  a  section  of  which 
is  shown  in  an  accompanying  vi(jw,  has  been  developed. 


FIG.   1.      SECTION  OF   BOARD    SHOWING 'DETAILED    DATA 
ON  LARGE  AND  SMALL  CONTRACT 

With  this  board  it  is  possible  to  tell  immediately  what 
each  man  is  doing  and  whe.e  he  is  located,  whether  he 
is  married  or  single,  white  or  colored,  and  where  his 
home  is  located,  who  is  employed  on  any  one  of  the 
fifty-one  operations  scattered  from  the  Island  of  St. 
Pierre,  near  Newfoundland,  to  Cuba,  with  a  point  in 
Texas  as  the  western  limit. 

Though  this  territory  is  divided  up  into  sections, 
with  headquarters  at  one  of  the  branch  offices  of  the 
Turner  Construction  Co.,  and  with  each  territory  hav- 
ing its  own  office  personnel  and  in  a  general  way  its 
own  construction  organization,  it  is  necessary  that  the 
home  office  have  complete  details  as  to  the  movement 
of   all   the  men   in   its   organization. 

"This  job  must  be  complete  and  ready  to  turn  over 
to  the  owner  in  four  months,"   is  the  demand  often 


made  upon  us  and  to  get  a  construction  organization 
on  the  job  at  the  earliest  possible  moment  is  essential. 
This  means  that  a  superintendent,  timekeeper,  a  car- 
penter foreman  and  a  labor  foreman,  must  be  sent  to 
the  job  right  away,  an  assistant  superintendent,  mate- 
rial clerk,  and  other  foreman  soon  to  be  assigned. 

On  account  of  unusual  location  a  new  job  often  pre- 
sents problems -as  follows:  (1)  Total  lack  of  accom- 
modations for  families  of  married  men;  (2)  excessive 
distance  from  home;  (3)  unusual  labor  conditions — 
race  prejudice;  (4)  foreign  countries;  and  (5)  extreme 
temperatures. 

Many  of  these  obstacles  have  to  be  met  but  once 
in  establishing  a  factory  organization,  as  the  loca- 
tion is  permanent,  but  in  construction  work  all  or 
some  of  these  difficulties  are  constantly  recurring. 
Where  a  job  is  miles  from  a  railroad  and  there  are 
no  accommodations  or  conveniences  of  any  kind  single 
men  are  preferred.  With  a  glance  at  the  board,  the 
single    men    for    any    trade    can    be    noted. 

It  is  always  desirable  to  keep  men  near  home  so,  in 
organizing  a  new  contract,  jobs  in  the  territory  in 
question  are  first  studied  for  available  men,  and  then 
the  other  territories  are  investigated.  This  information 
is  evident  from  the  color  of  pins  in  each  man's  name  slip. 
Labor  conditions  may  be  such  that  it  is  not  advisable 
to  include  colored  foi-emen  on  this  work,  and  any  slips 
with  such  marks  can  be  readily  dropped  out  of  con- 
sideration. 

To  keep  an  organization  going  for  years,  as  this 
company  has  done,  requires  that  the  construction  force 
be  at  home,  or  near  home,  for  some  part  of  the  time, 
as  in  most  cases  the  novelty  of  traveling  around  wears 
off  after  a  few  years.  The  construction  man  is  always 
working  himself  out  of  a  job  with  small  chance  of  his 
next  one,  if  any,  being  in  the  same  place.  When  a 
man  is  married  and  has  family  responsibilities,  the 
moving  around  creates  a  certain  amount  of  hardship. 
As  the  more  experienced  men  are  generally  in  that 
class  a  study  of  the  proper  distribution  among  jobs  will 
yield  good  returns  in  keeping  the  older  and  more  experi- 
enced men  with  the  company.  The  following  table 
shows  how  such  a  policy  has  worked  out  in  the  Turner 
Construction  Co. : 

Average  JIaximum 

Length  Length 

Position  No.  of  Service  of  Service 

Timekeepers     47  1  yr.  1  mo.  4  yr.  5  mo. 

Material    Clerks     22  1  yr.  8  mo.  4  yr.  0  mo. 

Engineers      19  1  yr.  9  mo:  3  >'r.  3.  mo. 

Asst.    Supts 33  2  yr.  5  mo.  9  yr.  1  mo 

Supts 44  7  yr.  0  mo.  18  yr.  1  mo 

Carp.    Fore 49  7  yr.  3  mo.  16  yr.  3  mo. 

Con.    Fore 30  9  yr.  7  mo.  18  yr.  0  mo. 

Labor    Fore 53  7  yr.  S  mo.  17  yr.  0  mo. 

Description  of  the  Board 

The  board  is  composed  of  a  number  of  wooden  strips, 
each  either  i:j  in.  by  26  in.,  or  3S  in.  by  26  in.,  sus- 
pended vertically  from  a  group  of  racks  on  the  wall. 
Each  rack  holds  thirteen  small,  or  six  large  and  one 
small,  board,  and  a  space  of  J  in.  is  allowed  between 
the  boards.  Each  board  represents  a  job.  Narrow 
boards  are  used  for  small  and  medium-sized  contracts, 
and  wide  ones  for  large  operations.  Each  board  is 
divided  into  nineteen  spaces  for  different  occupations 
and  trades,  and  all  contracts  handled  by  one  general 
superintendent  are  hung  together.  Where  more  than 
one  general  superintendent  operates  out  of  the  same 
office,  the  jobs  are  hung  together  in  order.  This  ar- 
rangement allows  for  expansion  limited  only   by  wall 
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space,  and  at  the  same  time  permits  adjacent  jobs  to 
be  kept  together. 

At  the  top  of  each  board  a  slip  of  white  bristol  board 
containing  the  name  of  the  contract  in  plain  heavy 
single-stroke  lettering  is  fastened  with  two  glass-headed 
pins,  the  color  of  which  denotes  which  general  superin- 
tendent handles  the  work.  Immediately  below,  on  a 
much  smaller  slip,  is  the  superintendent's  name.  In 
the  next  space,  the  assistant  superintendent's  name  is 
given  and  so  on  through  the  list  including  all  foremen. 
No  journeymen  are  listed.  Spaces  on  the  job  boards 
are  large  enough  to  allow  three  name  slips  to  be  placed 


iER.suXXEL  BOARD— EACH  VERTIC.\.l.  STRIP  REPRESENTS  A  JOI 


one  above  the  other,  so  that  there  is  room  on  the 
narrow  boards  for  three  men  and  on  the  wide  boards 
for  six  men   in  any  one  space. 

Slips  for  job  names  are  white  and  those  used  for 
the  men  are  on  colored  paper.  In  the  case  of  foremen, 
a  color  has  been  selected  to  suggest  as  far  as  possible 
his  trade,  as  follows: 


Trade 
Carpenter 
Stripper 
Concrete 
Cement  Mason 
Reinforcement 
Steel  laborer 
Brick  mason 
Hodcarrier 
Laborer 
Plasterer 
Miscellaneous 


Color 
Light  yellow 
Dark  yellow 
Light  green 
Dark  gray 
Dark   blue 
Light  blue 
Terra  cotta 
White 
Brown 
White 
White 


Representing 
Fresh  lumber 
Used  lumber 
Fresh  concrete 
Cement  finish 
Steel 
Steel 

Brick  and  tile 
Lime 

Sand  and  dirt 
Lime 
Trade  designated 


In  the  case  of  stripper  foremen,  who  are  carpenters 
by  trade,  a  small  patch  of  light  yellow  is  pasted  on 
their  dark  yellow  slips,  distinguishing  them  from  such 
foremen  as  are  of  the  labor  type.  There  is  often  con- 
siderable difference  in  the  scale  of  wages  of  these  two 
classes  of  foremen.  In  the  upper  right-hand  corner 
of  a  man's  slip,  which  is  1'  in.  x  I'n  in.,  a  small  block 
indicates  that  a  man  is  single;  if  inked  in  solid  it 
shows  that  he  is  married.     Widowers  get  both  symbols. 

When  there  is  no  mark  at  all  in  that  corner  it  ih 
an  adverti.Hcment  of  the  fact  that  information  is  not 
as  yet  com[<lete  from  this  man.  A  black  s(iuare  in  the 
upper  left-hand  corner  indicates  that  a  man  is  colored. 
These  slips  are  held  in  place  by  glass-headed  pins,  the 
(olor  of  each  pin  representing  the  territory  in  which 
his  permanent  home  is  located.  For  example:  A  man 
working  in  the  Boston  territory,  but  having  a  home  in 
the  Philadelphia  .section  would  have  the  color  of  pin 


corresponding  to  the  Philadelphia  territory.  Whei-e 
the  location  of  his  home  is  not  known  a  black  pin  is 
used;  this  is  a  noticeable  reminder  that  more  informa- 
tion is  lacking. 

The  arrangement  is  such  that  all  men  engaged  on 
any  particular  branch  of  work  are  on  a  horizontal  line. 
For  example:  By  looking  across  the  board  all  the  car- 
penter foremen  in  all  districts  in  charge  of  such  work 
can  be  easily  noted.  This  is  facilitated  by  inserting  a 
.small-sized  board  between  every  ten  or  fifteen  jobs  con- 
taining the  names  of  the  different  positions  and  trades 
in  large  letters  on  name  plates  of  the  trade  color  as 
wide  as  the  board  and  nearly 
as  high  as  one  space.  In  pick- 
ing out  men  it  is  of  course 
necessary  to  be  familiar  with 
the  stage  of  operation  of  each 
job,  whether  it  is  just  starting, 
half  complete  and  how  long  to 
go,  or  practically  finished.  It 
is,  of  course,  preferable  to 
transfer  men  from  completed 
work. 

A  card  index  kept  in  con- 
junction with  the  board  shows 
the  man's  name,  permanent 
and  temporary  addresses,  posi- 
tion, jobs  on  which  he  is  and 
has  been  located,  his  past  and 
present  rates  of  pay,  and  any 
remarks  as  to  ability  and  spe- 
cial qualifications.  As  a  man  is  shifted  from  job  to  job 
that  fact  is  noted  on  the  card,  and  his  name  is  moved  on 
the  board  accordingly.  This  means  that  the  information 
is  "up  to  the  minute." 

A  schedule  of  rates  on  each  job  is  kept  up  to  date 
on  the  bottom  space  of  each  board,  and  such  informa- 
tion is  used  as  a  guide  for  establishing  rates  for  any 
foremen  and  journeymen  sent  to  the  work.  By  scan- 
ning the  job  payrolls  each  week  headquarters  knows 
just  where  each  man  is,  how  much  he  is  earning,  and 
also  whether  the  job  is  working  excessive  overtime. 

In  the  main  office  a  job  record  book  is  kept  with 
an  organization  sheet  for  each  job,  showing  what  men 
are  there  in  each  capacity,  when  they  started,  and 
when  they  finished.  These  three — the  board,  the  card 
index,  and  the  record  book — give  the  "where  is  he," 
and  the  "who  was  there,"  for  any  man  and  any  job 
at  any  time. 

The  board  practically  speaks  for  itself,  and  those 
from  any  other  departments  desiring  the  location  of 
any  particular  person  need  not  bother  a  half  dozen 
people  to  get  it,  but  can  come  and  sec  for  themselves. 
For  convenience  of  such  people  a  large  name  plate  with 
the  city  in  which  the  office  is  located,  and  the  name  of 
the  general  superintendent,  is  fastened  with  the  proper 
colored  pins  above  the  job.s  handled  by  this  man. 
For  exaniple:  Boston  has  red  for  a  job  color,  red  pins 
in  the  men's  names  whose  homes  are  in  Boston  terri- 
tory, and  red  i)ins  in  the  label  showing  job  names.  A 
red  pin  in  the  Atlanta  territory  is  a  danger  signal  that 
this  man  will  probably  be  kicking  to  get  back  home. 

At  one  end  of  the  frames  a  set  of  boards  is  labeled 
for  each  of  the  offices.  This  furnishes  a  place  to  put 
men  who  a:"^  on  vacation,  sick,  or  otherwise  not  assigned. 
If  a  man  is  employed  on  a  straight-time  basis  his  name 
will  appear  somewhere  on  the  board. 
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Engineers  Active  in  Study  of 
Colorado  River  Problems 

Overenthusiastic   Newspaper   Publicity   Leads 

Many  to  Believe  That  Large  Dams  Will 

Be  Built  at  Once 

ENGINEERING  potentialities  in  the  valley  of  the 
Colorado  River  are  very  great,  greater  perhaps  than 
for  any  other  river  in  the  country.  While  there  are  no 
navigation  possibilities,  there  must  be  built  sooner  or 
later  flood  prevention  worlcs  and  structures  for  the 
development  of  power  and  storage  and  distribution  of 
irrigation  water.  Engineers  from  all  of  the  states 
watered  by  the  river  are  busy  studying  the  possibilities 
and  engineering  requirements  of  the  future,  and  have 
banded  together  in  these  investigations  in  order  to 
co-ordinate  their  worlc.  It  is  unfortunate,  therefore, 
that  overenthusiastic  publicity  men  have  flooded  the 
country  with  a  number  of  reports  which  by  no  means 
give  the  present  status  of  the  Colorado  River  investiga- 
tions and  which  furthermore  have  led  a  great  number 
of  engineers  all  over  the  country  to  thinlc  that  im- 
mediately there  will  be  started  on  the  Colorado  some- 
where a  number  of  dams  of  record-breaking  proportions. 
The  requirements  of  flood  prevention,  irrigation,  and 
power  development  are  so  interwoven  on  the  river  that 
it  was  thought  necessary  by  those  interested  that  the 
problems  be  studied  together.  To  this  end  a  so-called 
League  of  the  Southwest,  an  organization  whose  nucleus 
is  the  Governors  of  the  States  of  California,  Nevada, 
Arizona,  New  Mexico,  Utah,  Colorado,  and  Wyoming, 
was  formed  some  time  ago.  This  league  has  formed  a 
Colorado  River  Engineering  Commission  to  gather  and 
put  into  shape  data  that  can  be  used  as  a  basis  for 
recommending  steps  that  will  lead  to  the  best  develop- 
ment of  power  and  irrigation  resources  on  the  river. 
In  addition  to  the  engineering  commission  there  is  also 
being  formed  a  treaty  commission,  consisting  of  a  rep- 
resentative from  each  state,  which  will  work  with  the 
engineering  commission  to  formulate  laws  relative  to 
the  use  and  division  of  water  in  the  interstate  streams. 
In  the  league  the  United  States  Reclamation  Service  is 
also  represented,  because  that  service  has  built  a  num- 
ber of  structures  along  the  Colorado  River  Valley  and 
has  studied  and  is  studying  a  number  of  others.  F.  E. 
Weymouth,  of  Denver,  Col.,  chief  engineer  of  the  Recla- 
mation Service,  is  serving  as  secretary  of  the  league. 

Report  on  Imperial  Valley 

Definite  progress  in  the  study  of  the  river  was  made 
by  the  United  States  Reclamation  Service  in  its  investi- 
gation made  under  the  Kinkaid  Act,  which  required  the 
director  of  the  Reclamation  Service  to  examine  and 
report  on  the  condition  and  possible  irrigation  develop- 
ment of  the  Imperial  Valley  in  California.  The  prelimi- 
nary report  pursuant  to  this  resolution  was  made  by 
Director  A.  P.  Davis  in  January,  1921,  and  has  been 
printed  as  a  congressional  document.  This  report  states 
the  basic  problems  of  the  Imperial  Valley  under  the 
following  heads:  Water  supply  for  irrigation,  protec- 
tion from  the  floods  of  the  Colorado  River,  available 
land  for  irrigation,  and  canal  systems  necessary  to 
reach  these  lands.  The  report,  however,  is  merely  a 
preliminary  one  and  is  to  be  followed  soon  by  a  more 
elaborate  statement  of  the  case. 

As  a  part  of  this  investigation  the  Reclamation  Serv- 
ice has  been  examining  the  structural  possibilities  of 


the  Boulder  Canyon  site  for  a  dam  on  the  Colorado 
River.    In  this  connection  the  report  says: 

It  was  demonstrated  for  several  years  that  for  several 
reasons  it  is  desirable  to  have  a  reservoir  below  the  Grand 
Canyon  of  the  Colorado,  which  would  intercept  most  of  the 
drainage  of  the  Colorado  River  and  therefore  be  a  more 
complete  solution  of  the  flood  control  problems.  Such  reser- 
voir would  also  be  more  valuable  in  the  irrigation  of  the 
lands  on  the  lower  river  on  account  of  its  greater  proximity 
to  them,  and  the  consequent  possibility  of  regulating  its  flow 
more  nearly  in  accordance  with  fluctuating  needs.  Incident- 
ally it  would  furnish  a  large  amount  of  power. 

For  these  reasons  a  reservoir  site  has  been  surveyed  in  the 
Boulder  Canyon,  on  the  northern  boundary  of  Arizona, 
below  the  mouth  of  the  Virgin  River.  The  surveys  show 
a  basin  of  large  capacity,  provided  a  high  dam  is  con- 
structed. But  investigations  so  far  have  not  shown  favor- 
able foundation  conditions.  These  investigations  are  still 
in  progress  and  it  has  been  impossible  to  complete  them  in 
time  for  the  incorporation  of  an  estimate  in  this  report 
approximating  the  cost  of  storage  at  this  point. 

Hydro-Electric  Possibilities 

It  may  be  stated  that  the  Boulder  Canyon  dam  would 
be  from  300  to  500  ft.  high  and  its  feasibility  depends 
largely  upon  the  finding  of  bedrock  at  a  reasonable 
depth.  This  is  the  dam  which  is  so  generally  reported 
in  the  newspapers  as  about  to  be  built.  Obviously 
there  is  no  basis  for  any  such  statement.  Power  devel- 
opment at  this  site  could  be  used  (1)  to  pump  water  for 
irrigation  on  the  area  above  gravity  flow  lines,  (2) 
for  municipal  purposes  in  the  cities  and  towns  served 
by  the  project,  and  (3)  for  the  use  of  other  municipal- 
ities and  for  sale  to  private  and  enterprises. 

Some  confusion  exists  in  the  minds  of  a  number  of 
engineers  because  of  the  reports  on  other  dams  in  the 
river.  There  have  been  applications  made  to  the  Fed- 
eral Power  Commission,  for  instance,  for  several  other 
dam  sites  on  the  Colorado  River,  notably  those  made  by 
the  Southern  California  Edison  Co.  for  approximately 
4,000,000  hp.  power  development.  These  applications 
are  for  sites  extending  from  Diamond  Creek,  at  the 
western  boundary  of  Arizona,  to  Lee  Ferry,  just  above 
the  Grand  Canyon.  In  fact,  the  whole  district  covered 
is  approximately  coterminous  with  the  better  known 
part  of  the  Grand  Canyon,  whereas  the  Boulder  Canyon 
project  is  below  the  celebrated  gorge.  The  Southern 
California  Edison  project  is  purely  a  power  project  with 
transmission  possibilities  into  southern  California,  and 
especially  to  Los  Angeles.  The  company  is  studying  the 
construction  possibilities  of  the  various  sites,  but  no 
action  on  the  application  for  licenses  has  been  taken 
by  the  Water-Power  Commission.  In  contradistinction 
to  this  there  have  been  a  number  of  negotiations  be- 
tween the  city  of  Los  Angeles  and  the  federal  govern- 
ment regarding  the  possibility  of  the  city  developing 
for  municipal  use  the  power  generated  at  the  Boulder 
Canyon  dam,  and  these  negotiations  are  reported  fairly 
fully  in  Director  Davis'  report.  The  special  bond  com- 
mittee of  the  Los  Angeles  city  council  recommended 
that  a  special  election  be  held  next  fall  at  which  time 
there  may  be  submitted  to  the  voters  a  bond  issue  pro- 
viding $25,000,000  for  the  development  of  hydro-electric 
power  in  conjunction  with  other  interests  at  the  Boulder 
Canyon  site. 

Meanwhile  any  definite  action  on  Colorado  River  proj- 
ects of  whatever  sort  =s  being  held  up  pending  agree- 
ment between  the  various  interests  concerned,  and 
certainly  until  the  final  i-eport  pursuant  to  the  Kinkaid 
act  is  made. 
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A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


Little  Known  Biographies  of  Engineers 

Sir — The  favorable  attention  recently  given  in  your 
"Engineering  Literature"  section  to  books  of  a  bio- 
graphical character  would  imply  that  a  presentation  of 
other  and  little  known  works  of  this  nature  would  not 
be  amiss. 

It  would  probably  be  best  to  mention  first  Robert 
Louis  Stevenson's  "Record  of  a  Family  of  Engineers," 
and  "Memoir  of  Fleeming  Jenkins."  The  memoir 
portrays  the  life  of  a  notable  English  engineer  of  the 
last  century.  Although  it  does  not  give  the  attention 
to  technical  detail  that  engineers  would  desire,  the 
time  expended  in  reading  it  is  well  used.  The  "Record,' 
a  history  of  Stevenson's  immediate  ancestors,  contains 
a  portion  of  his  grandfather's  diary,  written  during 
the  building  of  the  Bell  Rock  Lighthouse,  and  an  excel- 
lent analysis  and  portrayal  of  an  engineer's  character 
and  methods. 

Another  interesting  work  is  the  "Autobiography  of 
Sir  John  Rennie"  (London,  1875),  which  is  admirable 
from  the  engineering  reader's  point  of  view  because 
it  gives  such  detailed,  historical  knowledge  of  the  many 
and  varied  projects  in  which  this  distinguished  engineer 
was  interested. 

Smeaton's  biography  and  collected  reports,  published 
in  three  volumes  by  the  Institution  of  Civil  Engineers,  is 
also  characterized  by  a  wealth  of  detail.  In  this  category 
may  also  be  mentioned  the  "Life  of  Robert  Stevenson," 
by  J.  C.  Jeoffreson  (London,  1866),  which  is  rich  in 
historical  material. 

Another  worthy  title  is  the  "Life  and  Labors  of  Mr. 
Bras.sy,"  by  William  Helps  (Boston,  1874).  This  con- 
cerns the  life  of  the  first  of  the  railroad  contractors. 
The  life  of  James  B.  Eads,  by  Louis  How  (New  York, 
1900),  gives  in  small  compass  a  remarkable  amount  of 
information  concerning  this  nationally  known  engineer. 
Other  books  deserving  consideration  are  four  collec- 
tion.s  of  short  sketches  of  the  lives  of  prominent  pioneers 
of  the  profession :  "Great  Engineers,"  by  J.  F.  Layson 
(London,  1880);  "Lives  and  Works  of  the  Civil  and 
Military  Engineers  of  America,"  by  C.  B.  Stuart  (New 
York,  1871)  ;  "Lives  of  Eminent  Mechanics,"  by  Henry 
Howe  (London,  1844),  and  "Eminent  Engineers,"  by 
Dwight  Goddard   (New  York,  1906). 

"An  Appreciation  of  Two  Great  Workers  in  Hydrau- 
lics," by  Kent  (New  York.  1912),  an  account  of  the  lives 
and  contributions  to  science  of  Venturi  and  Her.schel, 
rises  above  the  ordinary,  while  the  "Life  of  Richard 
Trevithick,"  by  E.  Harper  (London,  1912);  "The 
Memoir  of  H.  A.  Harvey,"  by  E.  A.  Harvey  (New  York. 
1900)  ;  "Remininscences  of  a  Railroad  Engineer,"  by 
W.  H.  Wil.son  (New  York,  1896),  may  be  included  here. 

Some  recent  books  by  engineers,  autobiographical  in 
character,  are  chiefly  accounts  of  travel  and  contain 
only  general  impressions  of  the  rnuntry  and  people 
visited  and  little  or  nothing  of  professional  life  and 
experiences.  Outstfinding  examples  arc:  "Adventures 
of  a  Civil  Engineer,"  V)y  C.  O.  Bruge  ( I^ondon.  1909), 
and  the  recently  published  books  by  McCarty.     These 


have  nothing  to  distinguish  them  from  the  auto- 
biograhies  of  travelers,  statesmen  or  others  without  the 
fold. 

Fulton,  Ericsson,  Watt,  De  Lesseps  and  Edison, 
whose  exploits  attract  the  public  to  a  greater  degree  than 
those  of  most  engineers,  have  been  the  subject  of  one  or 
more  biographies  which  have  not,  like  most  of  the  other 
titles,  been  relegated  to  the  back  shelves  of  the  libraries. 


Cyclopedia  for  Railway  Men 

irAINTEX.VNCE  OF  WAY  CYCLOPEDIA:  X  Refeiencp  Book 
Covering  Deflnitions.  Descriptions,  Illustrations  and  Methods  of 
Use  of  the  Materials.  Equipinent  and  Devices  Emploved  in  the 
ilaintenance  of  the  Tracks,  Bridges.  Buildings.  Watei-  Stations. 
Signals  and  Other  Fixed  Pioperties  of  Railwavs — Compiled  and 
Edited  by  E.  T.  Howson.  Western  Editor  of  the  Railway  Age. 
and  Editor  of  the  Railway  Maintenance  Engineer,  E.  R,  Lewis, 
Formerly  Chief  of  the  Duluth.  South  Shore  &  Atlantic,  and 
K.  E.  Kellcnberger  (Signal  Section).  Editor  of  the  Railway 
Signal  Engineer,  .\ssisted  by  Homer  Hughes.  Associate  Editor. 
Formerly  Assistant  Field  Engineer.  Interstate  Commerce  Com- 
mission. In  Co-operation  with  the  American  Railway  Engi- 
neering Association.  New  York ;  Simmons-Boardman  Pub- 
lishing Co.  Cloth;  9  X  12  in.;  pp.  860;  illustrated.  Cloth:  $10; 
Leather  :   $15. 

Earlier  railroad  cylopedias  have  been  confined  to  the 
mechanical  departments  of  railroad  engineering.  This 
one  is  notable  as  the  first  successful  attempt  to  issue 
under  a  single  cover  such  a  large  mass  of  information 
valuable  to  the  railroad  maintenance  engineer,  to  road- 
masters,  and  to  purchasing  departments,  despite  some 
elementary  and  obvious  matter  and  some  minor  inexact- 
ness in  definitions.  The  book  has  two  general  sections: 
the  illustrated  text,  covering  .550  pp.,  and  the  catalog 
section,  which  lists  equipment,  materials  and  devices 
alphabetically  by  manufacturers'  names.  The  illustrated 
text  is  separated  into  sections  devoted  to  track,  bridges, 
buildings,  water  service,  signals,  wood  preser\'ation 
and  "general"  information,  the  latter  including  con- 
struction and  camp  equipment,  and  a  large  number  of 
tools  and  devices. 

Parts  of  the  cyclopedia  were  prepared  in  collabora- 
tion with  a  committee  appointed  for  the  purpose  by  the 
American  Railway  Engineering  Association  and  with 
several  railroad  engineers  mentioned  in  the  acknowledg- 
ments. It  includes  the  last  revisions  of  specifications 
adopted  by  the  American  Railway  Engineering  Associa- 
tion, the  American  Railway  Association,  the  Railway 
Signal  Association,  the  American  Wood  Preservers' 
Association,  and  the  Manganese  Track  Society. 

The  treatment  is  generally  accurate  and  comprehen- 
sive, with  a  wise  selection  of  illustrations.  Some  of 
the  material  seems  unnecessary.  For  instance,  a  sketch 
is  included  "showing  location  of  chimney  in  frame 
building"  with  the  statement  that  a  chimney  is  "that 
portion  of  a  building  which  contains  the  smoke  flues, 
especially  an  upright  masonry  tube  or  flue  usually 
extending  through  the  roof  and  having  flue  openings  for 
smoke  pipes  to  enter  at  any  convenient  height."  In  the 
chapter  on  water  service  it  is  not  made  clear  why  a  dam, 
defined,  in  part,  "as  a  bank  oi  mound  of  earth,"  should 
be  located  "preferably  on  the  railway  right  of  way," 
nor  why  "numerous  watersheds"  make  ma.Honry  dams 
necesRary  in  mountainous  country.  The  section  on 
water  service  is  generally  comprehensive,  but  no  serious 
attention  is  given  to  the  .^unitary  quality  of  water. 
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A  general  subject  index  gives  references  to  ttie 
illustrated  text  and  the  catalog  section.  There  is  also 
an  alphabetical  index  of  catalogs,  a  trade  name  index, 
and  a  directory  of  products,  with  alphabetical  lists  of 
firms,  trade  names,  and  products  with  manufacturers' 
names. 

The  cyclopedia  shows  an  immense  amount  of  pains- 
taking work  by  the  editors  and  will  be  of  undoubted 
value  to  railway  maintenance  engineers. 


Works,"  second  edition,  a  book  of  325  pages,  was  re- 
viewed in  the  Engineering  Literature  Supplement  of 
Engineering  Neios,  April  14,  1904. 


The  Lay-Out  of  Small  Water  Mains 

Reviewed  by  Robert  E.  Horton 

of  Horton,  Barker  &  Wheeler,  Kngineers,  Albany.  N.  Y. 

THE  LAY-OUT  OF  SMALL,  WATER  MAINS  :  Notes  and  Tables 
Dealing  with  Various  Problems  in  Simple,  Compound,  Double 
and  Ring  Mains — B.  H.  H.  Hellins.  M.  Inst.  C.E.  New  York 
and  London;  Isaac  Pitman  &  Sons.  Cloth;  6  x  9  in.  ;  pp.  45  ; 
illustrated.     $3. 

Devoted  exclusively  to  the  solution  of  problems  relat- 
ing to  compound  and  branching  mains  and  circuits  in 
water-works  distribution,  this  little  volume  contains 
more  complete  and  direct  methods  than  are  contained 
in  most  works  on  water  supply  or  engineers'  handbooks. 

The  problems  are  solved  by  the  method  of  equivalent 
lengths  of  uniform  pipe,  in  conjunction  with  a  modified 
form  of  the  Darcy  formula.  A  table  of  friction  coef- 
ficients is  given,  and  the  values  are  considerably  greater 
than  those  obtained  by  Darcy,  but  are  intended  to  apply 
to  somewhat  incrusted  and  tuberculated  pipes.  The 
formula  itself  does  not  appear  until  near  the  end  of  the 
text.  For  the  solution  of  each  specific  class  of  problems, 
a  factor  or  ratio  table  is  given.  These  factor  tables  are 
on  double  folded  sheets  at  the  end  of  the  book,  in  a  form 
for  convenient  use  and  reference  in  conjunction  with 
the  text. 

Examples  show  the  application  of  the  methods  to  vari- 
ous compound  and  branching  mains,  and  to  simple  and 
compound  circuits  and  to  a  gridiron  circuit  with  a 
single  cross-over.  Quantities  of  flow  are  expressed  in 
British  imperial  gallons,  but  the  factor  ratios  are  inde- 
pendent of  units  of  discharge,  and  the  methods  of  cal- 
culation can  be  readily  applied  to  other  units. 

Friction  heads  are  expressed  in  the  British  form  of 
"inclination,"  or  lengtli  of  pipe  per  unit  fall.  Thi?  is 
the  reciprocal  of  the  slope  or  fall  per  foot  of  length  as 
ordinarily  used  in  American  pipe  flow  formulas. 

Except  as  its  uility  may  be  limited  by  the  particular 
formula  on  which  it  is  based,  the  book  should  prove 
very  useful  in  the  design  of  water  main  distribution 
systems,  particularly  with  reference  to  securing  effective 
gridironing  and  adequate  fire  protection. 


British  Tank  Construction 


TANK  CON.STRITCTION:  Relating  Principally  to  the  Design. 
Manufacture  and  Erection  of  Tanks  in  Mild  Steel — By  Ernest 
G.  Beck,  Wh.  Ex.,  Assoc.  M-  Inst.  C.E.,  Author  of  "Structural 
Steelwork."  etc.  London :  Emmott  &  Co.,  Ltd.  Cloth  ;  6  x  9 
in.  ;   pp.   265  ;    illustrated.      li;/6   net. 

For  a  specialist  on  standpipe  or  tank  work  this  book 
would  be  useful  as  showing  how  things  are  done  in 
England,  where  the  rectangular  tank  is  prevalent.  In 
fact,  134  of  the  260  text  pages  are  devoted  to  a  type 
of  structure  practically  unknown  in  this  country.  Cir- 
cular tanks,  according  to  the  author,  "vary  from  about 
20  ft.  to  200  ft.  in  diameter  and  from  15  ft.  to  40  ft. 
in  height,"  which  leads  one  to  say,  "Other  countries, 
other  customs." 

The  author  says  he  knows  of  no  other  book  on  the 
subject.     Hazlehurst's  "Towers  and  Tanks  forWater- 


How  to  Use  Red  Lead  for  Paint 

RED-LEAD  AND  HOW  TO  I'SIO  IT  IX  P.VIXT — Bv  Alvah 
Horton  Sabin,  M.S.,  D.Sc.  Author  of  "Technology  of  Paint 
and  Varnish,"  "White-Lead,"  etc.  Membei-  of  the  American 
Chemical  Society,  the  Society  of  Chemical  Industry,  etc.  Third 
Edition,  Rewritten  and  Enlarged.  New  York:  John  Wiley  & 
Sons,  Inc.  London  :  Chapman  &  Hall,  Ltd.  Cloth  ;  .5  x  7  in.  : 
pp.    139;    illustrated.      $2   postpaid. 

The  first  edition  of  this  useful  little  book  was  favor- 
ably noted  in  these  columns  June  21,  1917,  p.  602.  A 
second  edition,  with  corrections  and  additions,  appeared 
in  1919.  Both  editions  were  privately  printed  by  the 
author.  The  present  (third)  edition,  the  author  state.* 
in  his  preface,  has  been  "rewritten  and  amplified  to  an 
extent  so  considerable  as  to  make  it  almost  a  new  book." 

Some  idea  of  the  appeal  of  the  present  volume  to 
engineers  may  be  gained  from  the  following  paragraph 
from  the  preface: 

The  truth  is  that  the  last  few  years  have  seen  a  great  in- 
crease of  interest  in  the  subject  of  [red-lead  paint]  ;  due, 
no  doubt,  to  the  rise  in  the  cost  of  bridges  and  other  metal 
structures,  which  makes  their  preservation  more  important; 
this  incidentally  leads  to  more  discussion  of  it  in  the  meet- 
ings of  engineers;  .  .  .  This  increase  of  interest  [Lii 
red-lead  paint]  is  partly  due  to  the  comparatively  recent 
introduction  of  red  lead  in  paste  form,  which,  as  is  explained 
in  the  text,  is  made  possible  by  improvements  in  the  pig- 
ment, and  increases  its  availability  for  more  extensive  use. 
The  writer  is  willing  to  predict  that  the  next  step  will  be 
[the  sale  of  red-lead]  liquid  paint,  ready  for  use;  and  that 
this  will  so  much  promote  its  use  as  a  finishing  coat  and  for 
general  repainting  that  the  demand  for  it  will  be  several 
times  as  much  as  now ;  perhaps  will  equal  that  for  white- 
lead.  Holding  this  belief,  which  is  based  on  thirty  years' 
experience  and  study  of  protective  coatings,  the  writer  has 
tried  to  give  information  as  to  the  character  of  these  liquid 
paints;  for  all  paint  must  be  reduced  to  this  liquid  form 
before  it  can  be  applied. 

It  is  pertinent  in  conclusion  to  call  attention  to  a 
review  of  the  same  author's  "White-Lead:  Its  Use  in 
Paint,"  reviewed  by  A.  W.  Carpenter,  assistant  valua- 
tion engineer,  the  New  Yoi-k  Central  Railroad  Co.,  in 
these  columns  for  Jan.  20,  1921,  p.  126. 


American  Power  Problems  During  the  War 

THl  POWER  SITUATION  DURING  THE  W.\R— By  Col. 
Charles  Keller,  Corps  of  Engineers  ;  with  Appendixes  Contain- 
ing Reports  on  Conditions  in  the  Several  Power  Districts. 
Washington,  D.  C. :  War  Dept.  Paper  ;  6  x  9  in.  ;  pp.  300  : 
illustrated. 

Among  the  many  things  which  two  and  three  years 
ago  we  were  told  would  "win  the  war"  power  was  pre- 
eminent, This  was  not  altogether  the  mere  careless  use 
of  an  advertising  slogan;  it  was  largely  a  fact  that  to 
speed  up  the  demanded  production  a  careful  utilization 
of  all  existing  power  and  an  immediate  production  of  as 
much  new  power  as  possible  were  required.  No  small 
part  in  this  power  campaign  was  playel  by  certain  offi- 
cers of  the  Corps  of  Engineers,  United  States  Army, 
who  were  detailed  to  work  in  the  regulation  and  alloca- 
tion of  electric  energy  in  certain  sections  of  the  East. 
At  the  head  of  these  officers  was  Gen.  (now  Col.) 
Charles  Keller.  This  is  Colonel  Keller's  report  of  what 
was  done.  Summarizing  a  prefactory  paragraph,  the 
report  presents  plans  for  interconnecting  existing  power 
systems  so  as  to  form  a  number  of  so-called  power 
districts  and  for  supplementing  their  power  resources 
during  the  next  five  to  seven  years  by  the  development 
of  water  power  upon  the  greatest  profitable  scale  at 
certain   advantageous    localities,    the   remaining   neces- 
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sary  power  to  be  generated  in  steam  stations  of  the 
super-power  type.  To  this  we  may  add  that  as  a  record 
of  conditions  at  some  of  our  large  power  centers, 
notably  at  Niagara  Falls,  the  book  is  invaluable. 

The  Science  of  Human  Engineering 

HUMAN  EXOIXEERING:  A  .'Jtufly  of  tlip  Man;.firpm.-nt  of  Hu- 
mnr  Forc-s  in  Industry — By  Evigfno  Wera.  M.E..  E.B..  Indus- 
tii.il  Engineor;  Ai-sor.  M.  A.S.M.E.  New  York  and  London: 
U.  Appleton  &  Co.     Cloth  ;  5  x  8  in.  ;  pp.  378.     $3.50. 

We  have  become  somewhat  accustomed  to  the  term 
"social  engineering"  and  now  have  presented  in  this 
book  what  the  author  describes  as  the  "first  attempt  to 
present  human  engineering  as  a  science."  Quoting 
again :  "The  object  of  human  engineering  is  to  attempt 
to  disclose  the  laws  that  govern  the  life  of  industrial 
collectivities  and  to  set  forth  the  means  by  which  their 
activities  may  be  controlled  for  the  expansion  of  life, 
which  we  identify  with  the  promotion  of  progress." 

The  volume  is  divided  into  four  parts:  (1)  Psycho- 
logical Evolution  of  Industry;  (2)  The  Outlook;  (3) 
Elements  of  Human  Engineering;  (4)  Applied  Human 
Engineering.  In  the  first  part  the  author  reviews  co- 
operation, the  evolution  of  industry,  the  attitudes  of 
labor,  capital  and  management,  and  also  considers  com- 
petition and  monopoly,  trade  unions,  socialism,  state 
socialism,  and  the  co-operative  movement.  The  second 
part  is  a  general  review  of  the  present  industrial  and 
labor  situation.  It  contains  a  chapter  entitled  "Mean- 
ing of  Democratic  Management,"  one  on  "Functions  of 
Co-operative  Management,"  and  another  on  "Committee 
Organizations."  The  third  section,  Elements  of  Human 
Engineering,  goes  into  psychology  and  sociology,  but  in 
non-technical  language. 

The  springs  of  human  action  entering  into  produc- 
tion, as  concerns  the  individual  and  his  family,  groups, 
mobs,  the  public  at  large,  the  corporation  or  other  mod- 
ern production  unit  and  its  employees  are  here  con- 
sidered. 

As  the  author  sees  it:  "No  fundamental  transforma- 
tion of  industry  or  society  is  needed  to  attain  a  peace- 
ful settlement  of  industrial  problems.  A  logical  develop- 
ment of  our  institutions  can  accomplish  it."  Again : 
"The  theory  of  what  we  call  human  engineering  is  not 
intended  for  any  particular  country,  though  its  applica- 
tion is  best  adapted  to  America  because  this  country  Lt 
the  most  advanced  in  democracy."  (Italics  ours. — 
Editor.)  In  so  far  as  the  author  proposes  machinery, 
it  is  the  committee  system. 

Much  of  the  book  is  not  new — and  could  not  be  and 
adequately  present  the  subject.  The  author's  distinctive 
contribution  is  in  going  farther  than  has  been  done  be- 
fore in  the  psychology  of  human  engineering. 


Railway  Surveying,  Track  and  Roadway 

THE  I'RACTrCK  OF  J{.\II,WAY  .'^THVE  V I  .VO  AND  rKK.M.V- 
NE.VT  WAY  WORK — Hv  .»<.  WiIkIu  I'.rtott.  M.  A.  I..  .M.  Inst. 
C.  E.,  Prof<-8.«or  of  I'lvil  Knglnoii  ing  In  the  FnlviTnlty  of  I.,lver- 
pool,  and  F.  R.  G.  BadEcr,  A.  M.  InsL  C.  E..  Dlrortor  of  Housing 
of  the  City  of  Llvrpool.  etc.  N'W  York  :  IxinKmnn!",  Orfcn  & 
<■<).  Ixindon  :  Edward  Arnold.  Cloth;  6  X  9  in.  ;  pp.  303;  lllu»- 
Irat.d.     110. ."lO. 

Although  a  work  in  which  English  practice  in  rail- 
road surveying,  from  the  reconnaissance  to  the  final 
layout  of  roadway  and  track,  predominate."!,  this  book 
contains  much  of  value  to  American  engineers  in  de- 
tailed methods  of  conducting  surveys  and  in  running 
location  including  complicated  track  layniit.  The  book 
contains  little  on  the  economic  theory  of  railroad  loca- 
tion, except  as  introductorj"  to  general  methods  pursued 
in  reconnai.H.sance,  preliminary  and  final  location  dur- 
veys,  where  detailed  descriptions  are  given  of  field  and 


office  methods,  equipment  and  organization  of  parties. 
The  mechanics  of  running  railway  surveys  are  dealt 
with  in  detail.  Some  of  the  methods  described  will  seem 
meticulous  to  American  engineers  who  have  run  loca- 
tions through  rough  country,  but  it  should  be  remem- 
bered that  the  book  is  designed  primarily  to  meet  other 
conditions.  The  location  of  curves,  spirals  and  compli- 
cated track  work  is  described  at  length,  as  well  as  the 
details  of  setting  out  construction  work.  The  book  con- 
tains two  long  chapters  on  permanent  way,  including 
track  and  roadway.  It  carries  appendices  on  barometric 
measurements,  passing  of  big  loads,  and  track  tables. 

New  York  Barge  Canal  Plans 

NEW  YORK  STATE  BARGE  CANAL:  Rook  of  Plans  Issued  as 
a   Supplement   to   the   Annual   Report   of  the    Departm.-nt   of   the 

State     Engineer     and     Surveyor.     Frank     M,     Williams      1920 

Albany.    N.    Y.  :    New    York    State    Barge   Canal,    nept     of    State 
Engineer  and  Surveyor.     Cloth  ;  19  x  13  in   ;  pp.   l.-,C  ;  illustrated. 

This  appendix  to  Mr.  Williams'  1920  report  contains 
all  the  neces.sar\'  structural  records  of  the  New  York 
State  Barge  Canal  work.  The  plates  are  large,  but 
not  too  large  for  convenient  filing,  and  the  typographical 
work  is  excellent,  so  that  the  details  of  the  structure 
may  be  read  quite  as  readily  as  from  the  original  trac- 
ings. There  are  included  drawings  of  the  locks,  the 
dams,  the  movable  bridges,  the  fixed  bridges,  the  power 
plants,  guard  gates,  aqueducts,  culverts,  terminal  piers 
and  dock  walls,  lighthouses,  post  lights,  etc.  The  port- 
folio represents  practically  a  symposium  of  modern  nav- 
igation canal  practice. 

A  Notable  Technical  Bibliography 

THE  ACTTVATEH  SI.rDGE  PROCESS  OF  SEW  \OF  TREAT- 
MENT: A  Bihliogrraphy  of  the  SiibJi-<  I  with  Brief  Abstracts, 
Patents,  News  Items,  etc..  Compiled  .Mainlv  from  Current  Liter- 
ature— By  .J.  Edward  Porter.  Consulting  Chemical  Engineer. 
General  Filtration  Co..  Ine.  Second  Edition,  1921.  Rochester. 
NT.     The  Author.     Paper;  6  x  9  in.  ;  pp.  117.     By  letter  mail. 

Seldom  does  one  see  a  technical  bibliography  so  com- 
plete, satisfactory,  and  up  to  date  as  this  one.  It  is 
much  more  than  a  reference  list.  About  a  hundred 
pages  are  filled  with  condensed  abstracts  of  606  articles, 
society  papers,  news  notes,  and  British  and  American 
patents,  chronologically  arranged.  Four  indexes  follow: 
(1)  Locations  of  plants  with  some  particulars;  (2) 
names  of  authors;  (3)  patents,  and  (4)  periodicals, 
these  two  being  arranged  chronologically  and  the 
periodical  references  giving  names  of  authors.  The 
Bibliography  affords  a  bird's-eye  view  of  the  develop- 
ment and  status  of  the  activated-sludge  process,  besides 
being  a  guide  to  as  complete  a  study  of  the  subject  as 
any  one  may  care  to  make. 

Nitrogen  and  Activated-Sludge 

THE  CONSERVATION  ol'  NITUOCEN  WITH  .'^rEi^lAL  REF- 
ERENCE TO  -M-TIVATKl)  SLCUi;!': — Hi  Gilbert  J.  Fowler. 
D.Sc.,  F.I.c.  Bangalore.  Imlla  :  hxllan  In.«titute  of  Science. 
Paper  ;   7  x  10  in.  ;  pp.   52  ;   Illustrated. 

A  valuable  study  of  nitrogen  conservation,  includ- 
ing the  importance  of  the  problem,  various  methods  of 
nitrogen  production,  particularly  activated-.sludge  pos- 
sibilities. Mr.  Fowler  after  seeing  the  early  small- 
scale  experiments  of  the  Massachusetts  State  Board  of 
Health  at  Lawrence,  Mass.,  started  the  development  of 
the  artivatod-sludgc  process  on  a  working  scale  in  Eng- 
land where  he  was  formerly  connected  with  the  Man- 
chester sewage-works. 


Fresh  Treatment  of  An  Old  Subject 


o    c.  sill 


N<  w    York : 
lu.»lratcd.     J6. 


pp.   33i  . 

Freshness  of  treatment,  sanity,  and  relative  brevity 
characteriire  this   book.     After  outlining   the  aims  of 
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landscape  gardening  and  pleading  for  the  conservation 
of  natural  features  and  resources,  the  author  discusses 
land,  planting  materials  and  planting,  water,  home 
grounds,  farms,  and  semi-arid  regions,  thoroughfares, 
railway  properties,  parks,  golf  and  school  grounds,  ar- 
boretums  and  botanic  gardens,  cemeteries  and  city  plan- 
ning. An  appendix  contains  two  short  papers  on  land- 
scape work  by  the  late  Bryan  Lathrop,  of  Chicago.  Brief 
allusions  are  made  to  the  part  that  the  engineer  may 
take  in  landscape  planning. 


Publications  Received 


AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCI.\- 
TION-  Proceedings  of  Annual  Convention.  1920 — Chicago, 
111.  ■  C.  A.  Lichtv.  Secretary.  C.  &  N.  W.  Ry.  Cloth ;  6  x  9 
in. :  pp.  220  ;  illustrated.     $1. 

Bridge  inspection  forms,  maintenance  of  timber  docks,  freight 
house  floors,  spray  painting,  the  feeding  of  extra  gangs  and 
methods  of  filling  bridges  and  trestles  are  the  principal  subjects 
included. 

THE  BUSINESS  LIBR.ART :  What  it  is  and  What  it  Does — 
By  Louise  B.  Krause,  Librarian,  H.  M.  Byllesby  &  Co..  Chi- 
cago. Second  Edition  Revised.  San  Francisco,  Cal. :  Journal 
of  Electricity.  Cardboard:  5  x  7  in.  ;  pp.  122;  illustrated.  $1.50 
The  first  edition  of  this  useful  little  book  was  noticed  in  these 
columns  March  18,  1920,  p.  581.  The  book  now  has  a  half  dozen 
more  pages  tlian  originally. 

CANADIAN  RECL.\MATION  SERVICE:  -Report.  1919-20 — 
Ottawa,  Can. :  Dept.  of  the  Interior.  Paper ;  7  x  10  in. ;  pp. 
80  :  illustrated. 

Covers    irrigation   and   drainage,   iCith   data   on    duty   of   water, 
evaporation,  crops,   and   tables  of  city  Water   consumption,   classi- 
fied by  uses  for  provinces  of  Alberta  and  Saskatchewan. 
CONSTRUCTION     INDUSTRIES :       Proceedings     of     the     Phila- 
delphia   and    National   Conferences   Under   the   Auspices    of  The 
Industrial    Relations    Committee    of    the    Philadelphia    Chamber 
of  Commerce  and  The  National  Federation  of  Construction   In- 
dustries   Philadelphia,  Pa. ;      The  National   Federation   of  Con- 
struction   Industries.     Paper ;    8   x   10   in. :    pp.    254  ;   illustrated. 
DESCRIPTIVE     GEOMETRY     PROBLEMS — By     P.     G.     Higbee, 
M.E.,    Professor    and    Head    of    the    Department    of    Descriptive 
Geometry  and  Drawing,  University  of  Iowa.     New  York ;     John 
Wiley  &   Son,   Inc.      London :      Chapman   &  Hall,  Ltd.      Paper ; 
12  x"9  in.:  pp.   218:  illustrated.     $1.50. 
DETROIT  .\ND  WORLD-TRADE :      .\  Survey  of  the  City's  Pres- 
ent and  Potential  Foreign  Trade  and  Seaboard  Traffic,  and  the 
Facilities    Therefore,    with    Special    Reference    to    the    Proposed 
St.  Lawrence  Deep  Waterway  to  the  Sea — By  Thomas  Laurence 
Munger      Compilations    bv    Frank    Howard    Evans,    Statistician. 
Detroit    Mich. ;     Board  of  Commerce.     Cloth  ;  6  X  9  in.  :  pp.  117  : 
illustrated. 
A  DICTION.ARY  OF   CHEMICAL  TERMS — By  James  F.   Couch, 
Chemist  •    Bureau   of  Animal    Industry,   U.    S,    Dept,    of   Agricul- 
ture,   Washington,    D.    C,    New    York:      D.    Van    Nostrand    Co. 
Leatherette:  5  x  8  in. :  pp.   204:  illustrated.     $2.50. 
A   handv    chemical   dictionary,    "designed    to   lie    somewhere   be- 
tween that  of  a  standard   English  dictionary   and  that   of  an   en- 
cyclopaedia ;   in  most  cases   elementary  terms  have   received  more 
extended  treatment  than  more  advanced  terms." 
DOMINION  W.A.TER   POWER   BR.\NCH :      Report    Mar.    J918-19 
—Ottawa.  Can. ;     Dept.  of  the  Interior.     Paper :  7  x  10  m. ;  pp. 
60  :   illustrated. 
ENGINEERING    CONSTRUCTION    IN   STEEL    AND    TIMBER: 
Part  I — -Bv  William  Henry  Warren,  L.L.D.,  Whitworth  Scholar  : 
M.   Am.   Soc.   C,   E.,   Challis  Professor  of  Engineering  and  Dean 
of    the    Faculty    of    Engineering.    University    of   Sydney.      Third 
Edition,     New   York   and   London :      Longmans,   Green   and   Co. 
Cloth:    6x9    in.;    pp.    486:    illustrated.      $10, 

The    first    edition    was    reviewed    at    length    by    Prof.     Robert 
Fletcher  in  the  Engineering  Literature  Supplement  to  Engineering 
\cws,   June    16,    1910,    p.    67.      In    the   present   edition    "the   text 
lias     been     carefully     revised,     and     additional     Appendices     have 
been  provided   on    (a)    -Australian    Timbers,   and    (b)    recent   Steel 
Column  Experiments  and  Formula."     The  changes   and  new  mat- 
ter make  a  net  increase  of  14  pp.  over  the  second  edition.     .Amer- 
ican authorities  are  cited.     This  edition  is  called  Part  I  because  it 
is  to  be  followed  by  Pait  II.,  on  Masonry  and  Concrete  Structures. 
EVILS    OF    OVERLOADING — By    Robert    O.    Patten    and    F.    C. 
Horner,      New    York :      National    .Automobile   Chamber   of   Com- 
merce, Inc.     Paper  :    6   x  9   in.  ;   pp.   S. 
GYPSUM :     Properties.  Definitions  and  Uses — Washington,  D.  C. : 
Bureau    of    Standards.      Paper :    7    x   10    in.  :    pp.    21.      5c.    from 
Superintendent  of  Dodr.ntnts. 
HOV.' BUSINESS  WITH  FOREIGl^  COUNTRIES  IS  FINANCED, 
1921 — New  York;     Guaranty  Trust  Co.  of  N,  Y.     Paper;   6x9 
in,  ;  pp.   74  ;  illustrated. 
HYDROMETRIC    SURVEY    OF   BRITISH    COLUMBIA:      Report 
1918-19 — Bv  R.  G.  Swan.  B.  A.  SC.  District  Engineer.     Ottawa, 
Can.:     Dept.  of  the  Interior.     Paper;   7  x  10  in.;  pp.  233:  iUus- 
traterl. 
LATITUDE  DEVELOPMENTS    CONNECTED  WITH   GEODESY 
AND    CARTOGRAPHY:      Willi    Tables    Including   a   Tabic    for 
Lambert      Equal-.Area      Meridional      Projection — By      Oscar      S. 
Adams.   Geodetic   Computer.      Washington,   D.    C. :      U.    S.   Coast 
and    Geodetic   Survey.      Paper;    5x8    in,;   pp.    132,      20c.    from 
Superintendent  of  iJocuments. 


THE  LOCATION.  GRADING  AND  DR.AIN.AGE  OP  HIGH- 
WAYS: A  Concise  Discussion  of  General  Principles  Il- 
lustrated bv  Current  and  Recommended  Practice — By  Wil- 
son G.  Harger.  C.  E..  Engineer  N.  Y.  State  Dept.  of  High- 
ways :  Former  .Senior  Highway  Engineer,  U.  S.  Office  of 
Roads,  Author  of  "Highway  Engineers'  Handbook,"  etc.  New 
York  and  London:  McGraw-HiU  Book  Co.,  Inc.  Cloth;  6x9 
in.  :  pp.  294  :  illustrated.  $3.50. 
H.AINE  WATER  POWER  COMMISSION:  Report.  1920.    Augusta 

Me. :  The  Commission.     Paper  ;  6x9  in.  ;   pp.  271 ;  illustrated. 
THE      MOTOR      VEHICLE: — COMPETITOR      OR      -ALL'Sf? — By 
George    M.    Graham.    Vice-President    Pierce-Arrow    Motor    Car 
Co.  and  Member  of  Motor  Truck  Committee,  National  Automo- 
bile Chamber  of  Commerce,    New   York :      National   Autoraobilc 
Chamber  of  Commerce,  Inc.     Paper  ;  6  x  9  in. ;  pp.  22. 
PAMPHLETS  AND  CLIPPINGS   IN  .A  ET'SINESS   LIBR.ARY — 
Bv   Virginia   Fairfax,    Librarian,   Carnation    Milk    Products   Co., 
Ciiicago.       San     Francisco,    Cal. :       Journal    of    Electricity    and 
Western  Indu.stry.     4  x  6  in. ;  pp.  62  ;  illustrated.     75c. 
Tells   how    to   select,    classify   and    file   pamphlets    and    clippings 
for  a  business  library. 

PERSONNEL  REL.ATIONS  IN  INDUSTRY — By  A.  M.  Simons, 
Author  of  "Social  Forces  in  American  History,"  Formerly 
Lecturer  on  Personnel  Relations  in  the  ISxtension  Department 
of  the  University  of  Wisconsin,  and  Manager  Personnel  De- 
partment, Lefi1ngT«-ell-Ream  Co.  New  York :  The  Ronald  Press 
Co.  Cloth  :  6  x  9  in.  :  pp.  341.  $3. 
PHYSICAL  PROPERTIES  OF  M.ATERIALP :  T.  Strengths  find 
Related  Properties  of  Metals  and  Certain  Other  Engineering 
Materials.  Edition  No.  I,  Preliminary  and  Subject  to  Criticism 
and  Revision.  Washington,  D.  C. :  Bureau  of  Standards. 
Paper:  7  x  10  in.;  pp.  52.  10c.  from  Superintendent  of  Docu- 
ments. 

Notes  and  tables  published  to  elicit  criticism. 
PRODUCTION    OF    COAL    .AND    COKE    IN    CANADA,    1919— 
John    McLeish,    B.    A.,    Chief   of   the   Division    of   Mineral    Re- 
sources and  Statistics.  Ottawa,  Can. :     Dept,  of  Mines.     Paper  : 
7  X  10   in.  ;   pp.   39. 
PUBLIC    UTILITIES    COMMISSION    OF    CONNECTICUT:      Re- 
port,  1920.  including  the   Financial   Reports   of  all  Public  Serv- 
ice Companies    (1919),  with  Statistical  Tables  Relating  Thereto 
— Hartford,  Conn.  :     The  Commission.     Cloth  ;  6  x  9  in.  ;  pp.  784. 
PYROMETRIC  PRACTICE — By   Paul   D.    Foote.   Physicist.   C.    O. 
Fairchild,    Physicist,    T.    R.    Harrison,    Associate    Physicist,    Bu- 
reau of  Standards.     Washington.  D.  C. :     The  Bureau.     Paper  : 
7   x    10    in.;   pp.    326;   illustrated.      60c.    from   Superintendent  of 
Documents. 
RECONSTRUCTION    AND    PRODUCTION:      Report    of    the    Se- 
lect Committee  on  Reconstruction  and  Production,  U.  S.  Senate. 
Washington,  D.  C.  :     The  Committee.     Paper  ;  6  s  9  in,  ;  pp.   61. 
REDUCING    THE    TYPHOID    TOLL:      Five    years    of    Sanitary 
Progi'ess   in   West   Virginia— Issued   by    E.    S.    Tisdale,    Director- 
Division  of  Sanitarv   Engineering,  West  Virginia   State   Depart- 
ment of  Health.     Charleston,  W^.  Va. :     The  Dept.    Paper ;  6  x  9 
in.  ;  pp.  36  :   illustrated. 

Reviews  typhoid  outbreaks  in  the  State  by  groups  of  towns 
having  water  supplies  of  different  degrees  of  safety ;  shows  how 
chlorination  and  filtration,  in  conjunction  with  work  of  sanitary 
engineering  division  of  State  Department  of  Health,  have "  re- 
duced typhoid. 

'reinforced  concrete  DESIGN:  Vol.  II,  Practice— By 
Oscar  Faber.  O.B.E.,  D.Sc,  A.M.  Inst.  C.E..  A.C.G.L,  etc..  Con- 
sulting Engineer,  Chief  Engineer  to  TroUope  and  Colls,  Lon- 
don, etc.  New  York :  Longmans,  Green  &  Co,  London :  Ed- 
ward Arnold.  Cloth:  6  x  9  in. ;  pp.  246;  illustrated.  $6.50. 
ST.ATE  ENGINEER  OF  COLOR.ADO ;  Report,  1919-1920  to  the 
Governor — Denver,  Colo. :  State  Engineering  Dept.  Cloth  ; 
6  X  9  in.  :  pp.   212. 

Consists  mainly  of  stream  flow  records  and  allied  materials  ; 
contains  some   information   on  irrigation. 

THE   ST.VTISTICAL   ST.ATUS   OP  THE   SOUTHERN  PINE   IN- 
DUSTRY— By  J.  E.   Rhodes,  Secretary-Manager,  Southern  Pine 
.Association.     New  Orleans,  ',a. :    The  Association.    Paper  ;  6  x  9 
in. ;  pp.  16  :  illustrated. 
A  STUDY  OF  MAP  PROJECTIONS  IN  GENERAL — By  Oscar  S. 
.Adams,   Geodetic   Computer,   U.    S.    Coast  and   Geodetic   Survey. 
■Washington.   D.    C. :      The    Survey.      Paper:    5   x    8    in.  ;    pp.    24: 
illustrated.      5c.  from   Superintendent  of  Documents, 
THE  TESTING  OF  THERMOMETERS   .AT  'TIE  L.ABORATORY 
OF     THE     DOMINION     L.ANDS      SURVEYS — Ottawa,      Can. ; 
Dept.  of  the  Interior.     Paper  ;  7  x  10  in.  ;  pp.  15  ;  illustrated. 
THEORIE    des    TRACERS    auf    ELASTTSCHER    UNTERLAGE : 
Und    Ihre    Anwendung   auf   den    Tiefbau    neb.st    einer    Tafel    del' 
Kreis-und    Hyperbelfunktionen — Von    Dr.-Ing.    Keiichi    Hayashi. 
Professor    an    der    Kaiserlichen    Kyushu-Universitiit.    Fukuoka- 
Hakosaki,     Japan.        Berlin :        Verlage     von     Julius     Springer. 
Paper  ;   7  x  10  in. ;  pp.   301  ;  illustrated.      Paper  ;   40  m.:  bound, 
50m. 
TRIANGULATION  IN  RHODE  ISL.AND — By  Earl  Church,  Geo- 
detic Computer,  U.  S.  Coast  and  Geodetic  Survey.     Washington, 
D.  C. :     The  Survey.     Linen  :  6  x  9  in. ;  pp.  97  ;  illustrated.     30c. 
from    Superintendent    of    Documents. 
UNDERGROUND    CONDITIONS    IN    OIL    FIELDS — By    A.    W. 
Ambrose.     Washington.  D.  C. :     Bureau  of  Mines.     Paper;  6x9 
in. :   pp.    238 :    illustrated.      65c.    from   Superintendent   of   Docu- 
ments. 
VENTILATION    IN    MET.AL    MINES:      Preliminary    Report — By 
Daniel    Harrington.       \Vashington,  •  D.    C. :      Bureau    of    Mines. 
Paper;   6   x   9   in. ;    pp.    44.   10c.   from  Superintendent  of   Docu- 
ments.   

W.ATER-GAS  .APP.ARATITS  .AND  THE  USE  OF  CENTR^AL 
DISTRICT  COAL  AS  GENER.ATOR  FUEL — By  William  W. 
Odell.  Illinois  Coal  Mining  Investigatiohs  Co-operative  Agree- 
ment. (This  Paper  was  Prepared  under  a  Co-operative  .Agree- 
ment with  the  Illinois  State  Geological  Survey  and  the  Engi- 
neering Experiment  Station  of  the  University  of  Illinois  through 


Washington.    D.    C. : 
28  ;   Illustrated. 


Department  of  IVIining  Engineering.) 
Bureau  of  Mines.  Paper :  6  X  9  in. ;  pp 
from  Superintendent  of  Doiuments. 
^VORKMEN'S  COMPENSATION  LEGISLATION  OF  THE 
ITNITED  STATES  AND  CANADA — ^Lindlcy  D.  Clark  and 
Martin  C.  Frincke.  Jr..  Washington.  D.  C. ;  Bureau  of  Laboi 
Statistics.     Paper ;  6  x  9  in. :  pp,  1211, 
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Letters  to  the  Editor 

//  you  have  ideas  that  would  interest  engineers 
and  contractors  u>e  shall  be  glad  to  gitfe  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Compo 

ind  Stress 

Cement.  Lb.  per  100  Sq.  Fl 

I,b. 

Normal  Consistency 

2,500 

2  60 

2,600 

2  25 

1.500 

1  eo 

Practical  Concrete  Proportioning 

Sir — In  view  of  past  discussions  of  the  validity  of  the 
surface  area  and  water-cement  ratio  theories  of  proportion- 
ing concrete  the  article  in  the  March  17,  1921.  issue  of 
Engincrring  News-Record  by  Messrs.  Young  and  McCarthy 
of  the  Hydro-Electric  Power  Commission  of  Ontario  recalls 
several  points  which  are   worthy  of  further  consideration. 

These  theories  as  originally  proposed  were  stated  to  be  of 
general  application  within  the  widest  practical  limits  and  in 
the  attempt  to  adapt  them  to  working  conditions  in  the 
field  it  will  be  well  to  keep  in  mind  the  modifications  and 
limitations  which  have  been  made  and  introduced.  It  should 
also  be  recognized  that  the  production  of  a  uniform  quality 
of  concrete  with  the  same  aggregate  is  not  dependent  upon 
any  particular  theoi-y  of  proportioning,  but  mainly  upon  a 
system  of  field  inspection  which  insures  constant  quantities 
of  materials  from  batch  to  batch. 

I  previously  pointed  out,  in  the  April  22,  1920,  issue  of 
Engineering  News-Record,  that  the  results  obtained  in  Mr. 
Young's  application  of  the  two  theories  could  not  be  con- 
sidered as  a  verification  of  either  owing  to  his  elimination 
of  their  fundamental  features  and  that  his  method  differed 
little  from  what  is  now  common  practice. 

Referring  first  to  Mr.  Young's  article  in  Engineering 
Neros-Record,  Jan.  1,  1920,  in  his  Table  III — the  following 
values  are  found : 

Minimum  Compound  .'itress  Cement  I.b.  per   100  .Sq.  Ft. 
Class                                  Lb.  Normal  Consistency 

.\  2,500  3  18 

B  2.000  2  58 

C  1.500  2  08 

Referring  to  Table  IV  in  the  same  article,  it  will  be  seen 
that  concretes  which  he  lists  to  illustrate  strengths  actually 
obtained  on  the  work  contained  a  1:2  ratio  of  fine  aggre- 
gate to  coarse  aggregate.  He  also  stated  that  "the  most 
economical  mixture  is  the  one  containing  the  lowest  surface 
area  per  cubic  foot  of  material  which  can  be  successfully 
handled  and  placed." 

In  my  discussion  of  April  22,  1920,  I  pointed  out,  referring 
to  his  economical  grading  that  "such  a  result  is,  of  course, 
obtained  by  keeping  the  fine  material  in  the  sand  or  aggre- 
gate to  a  minimum.  Therefore,  to  obtain  low  areas  it  is 
necessary  that  the  grading  of  the  sand,  the  material  whose 
variation  most  greatly  influences  workability  and  segrega- 
tion, be  made  as  coarse  as  possible  and  still  permit  a  work- 
able mix."  The  same  result,  a  low  area  combination,  can 
also  be  obtained  with  a  fij-ed  sand  grading  by  keeping  the 
relative  quantity  of  sand  to  gravel  as  low  as  possible.  I 
included  test  results  which  showed  that  Potomac  River  sand 
might  be  regraded  to  furnish  an  aggregate  having  100  per 
cent  greater  surface  area  and  yet  produce  a  concrete  having 
the  same  cement  content  and  flowability  with  no  reduction 
in  compressive  strength  with  the  added  advantage  of  great- 
est practical  importance  to  the  field  engineer,  of  no  tendency 
to  segregate  in  the  wetter  consistencies.  In  closing  I  also 
stated  that  a  2i:3J  or  21:4  sand-gravel  ratio  will  have 
greater  workability  for  the  same  flowability,  higher 
strengths,  and  contain  slightly  less  cement  per  cubic  yard. 
In  other  words,  concretes  may  be  considerably  "overaanded" 
as  compared  with  the  commonly  specified  1:2  sand-gravel 
ratio  anri  result  in  more  economical  concretes  of  equal  or 
better  quality.  This,  of  course,  absolutely  contradicts  the 
surface  area  theory,  since  such  "oversanded"  mixtures  may 
have  50  per  cent  to  100  per  cent  more  area  for  the  same 
quantity  of  cement. 

Now  refer  to  the  recent  article  by  Messrs.  Young  and  Mc- 
Carthy in  the  March  17, 1921,  issue.  InTable  I  the  following 
values  arc  found: 


Comparing  this  Table  I  with  the  similar  values  showm  in 
Table  III  shown  previously,  it  is  seen  that  for  the  same  con- 
sistency he  has  considerably  reduced  his  cement  content  per 
unit  area  and  yet  attains  concrete  of  the  same  quality.  The 
explanation  of  this  is  clearly  seen  in  Table  11  of  his  latest 
article.  Of  the  54  concretes  included,  only  3  have  a  sand 
content  which  is  less  than  0.5  of  the  volume  of  the  gravel  or 
coarse  aggregate.  All  of  the  remaining  concretes,  51  out  of 
54,  are  "oversanded"  and  yet  it  appears  that  concretes  of  the 
same  qualities  are  produced  even  though  the  quantity  of 
cement  per  unit  area  has  been  reduced. 

It  appears  that  "oversanded"  concretes  are  now  being  em- 
ployed instead  of  the  customary  1:2  sand-gravel  relation  and 
a  2.500-lb.  concrete  is  now  obtained  with  2.6  lb.  of  cement  per 
100  sq.ft.  of  surface  area,  whereas  previously  with  a  1:2 
relation,  3.18  lb.  were  required.  In  a  similar  manner  2.25  lb. 
of  cement  now  produce  Class  B  concrete  which  formerly  re- 
quired a  cement  quantity  of  2.58  lb.  per  100  sq.ft.  of  area. 

It  should  be  understood,  of  course,  that  the  difference  be- 
tween these  corresponding  figures  does  not  represent  cement 
saved.  The  cement  contents  per  cubic  yard  of  concrete  are 
probably  about  the  same,  the  difference  in  the  preceding  fig- 
ures being  due  to  the  fact  that  the  "oversanded"  mixtures 
have  a  higher  total  surface  area.  Now,  contrary  to  the  sur- 
face area  theory  concretes  of  higher  sand  content  are  em- 
ployed and  the  computed  weight  of  cement  per  unit  surface 
area  of  aggregate  has  been  reduced  without  reduction  in 
compressive  strength,  as  should  be  expected.  No  doubt  the 
greater  degree  of  workability  for  the  same  flowability  and 
greater  freedom  from  segregation  are  also  very  marked 
although  not  commented  upon  in  the  article. 

It  is  clear  from  a  study  of  old  Table  III  and  new  Table 
I.  that  "oversanded"  concretes  have  proved  their  worth  in 
actual  practice,  and  in  so  doing  have  themselves  offered  the 
best  possible  proof  that  area  may  vary  or  increase  within 
wide  limits  without  requiring  an  increase  in  cement  content, 
thereby  contradicting  the  fundamental  assumption  of  the 
surface  area  theory. 

Without  reproducing  any  of  the  test  data,  I  must  repeat 
•that  laboratory  tests  offer  no  evidence  to  justify  any  consid- 
eration being  given  to  the  surface-area  theory.  This  also 
includes  concretes  and  mortars  made  from  similar  aggregate 
gradings  employed  by  the  author  of  the  surface-area  theory 
in  his  original  work  on  which  the  theory  is  said  to  be  based. 
Repeated  tests  with  Potomac  River  materials  definitely  em- 
phasized this  point  and  recent  work  with  aggregates  avail- 
able in  the  vicinity  of  Saskatoon,  Sask.,  offer  even  stronger 
evidence.  Concretes  in  which  the  sand-gravel  ratio  varies 
from  0.5  to  .3.0  have  practically  the  same  strength  when  of 
equal  flowabilities  and  cement  content.  The  quantity  of 
cement  per  unit  area  is  less  than  half  in  the  latter  than  it  is 
in  the  former. 

The  field  experience  of  the  engineers  of  the  Hydro-Electric 
Power  Commission  appear  to  confirm  this  relation  as  indi- 
cated by  their  own  test  data  and  standards  for  proportion- 
ing. I  have  no  doubt  that  the  adoption  of  "oversanded"  mix- 
tures is  "helping  them  to  produce  better  and  cheaper  con- 
cretes." 

Test  data  are  quite  consistent  in  emphasizing  that  it  is  un- 
necessary to  vary  cement  content  for  ordinary  variations  in 
sand  gradation  for  material  from  the  same  .source.  Practi- 
cally it  is  an  impossible  task  to  attempt  to  change  cement  con- 
tent for  the  variable  gradations  which  are  certain  to  result 
from  batch  to  batch.  FortunaU-ly  accurate  test  results,  as 
well  as  the  more  variable  field  results,  indicate  that  surface 
area  is  not  a  controlling  factor  in  the  pr(Mluction  of  concrete 
of  predetermined  or  uniform  quality,  niul  may  within  wide 
limits  be  ignored.  Att<'mpt  to  follow  suih  variation  as  is 
certain  to  occur  on  the  job  leads  to  a  great  amount  of  ex- 
pensive and  unnecessary  work  and  cau.ses  the  engineer  to 
feel  that  uniformity  in  product  is  due  to  his  careful  atten- 
tion to  a  feature  which  is  actually  unimportant  and  might 
well  be  disregarded  within  wide  limits. 
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I  have  not  discussed  the  water-cement  ratio  theory  as  ap- 
plied in  this  work  since  it  is  quite  apparent  that  with  given 
materials  and  with  batch  quantities  fixed,  the  actual  quantity 
of  water  needed  is  entirely  dependent  upon  the  minimum 
workable  flowability  which  can  be  employed  on  that  particu- 
lar portion  of  the  work.  With  batch  quantities  fixed,  the 
addition  of  more  water  will  lower  strength,  which  in  turn 
necessitates  the  addition  of  more  cement  and  again  more 
water,  to  maintain  the  specified  strength  and  flowability. 

The  production  of  concrete  of  known  and  uniform  quality 
is  neither  so  scientific  nor  so  mathematical  as  might  be 
assumed  from  a  study  of  the  many  articles  and  discussions 
which  have  appeared  during  the  past  few  years.  To  result 
in  the  efficient  use  in  concrete  of  available  aggregates  I 
would  briefly  outline  the  following  procedure,  which  has 
been  worked  out  in  detail  for  aggregates  available  in  the 
vicinity  of  Saskatoon : 

Step  No.  1 :  To  determine  the  "desirable"  sand-gravel 
ratio. 

Prepare  concretes  having  the  same  cement  content  per 
cubic  yard  and  the  same  flowability  in  which  the  sand- 
gravel  ratio  is  varied  from  1:2  to  2:1,  comprising  five  or 
six  combinations.  Two  different  cement  contents  and  two 
different  flowabilities  may  be  employed  with  each  aggregate 
combination.  Choice  of  the  "desirable"  combination  should 
depend  upon  ease  of  working  and  freedom  from  segregation 
as  well  as  compressive  strength. 

Step  No.  2:  For  the  "desirable"  sand-coarse  aggregate 
ratio  determine  the  range  in  compressive  strengths  for  dif- 
ferent cement  contents  and  the  widest  range  of  flowabilities 
which  need  be  used  in  practice.  A  diagram  is  then  pre- 
pared which  will  show  at  a  glance  the  relation  between  com- 
pressive strength,  flowability  and  cement  content  as  well  as 
volumes  of  aggregate  required  per  bag  of  cement  to  result 
in  a  concrete  of  any  specified  strength. 

Step  No.  3:  Involves  the  application  of  the  method  to 
work  in  the  field  and  such  modification  of  the  curves  of  the 
diagram  as  would  seem  justified  by  the  results  of  field  tests 
of  concrete  taking  into  account  the  various  factors  which 
cannot  be  so  accurately  controlled  and  measured  as  in  the 
laboratory.  These  factors  are  quality  of  cement,  unavoid- 
able variations  in  quantities  from  batch  to  batch  of  cement, 
aggregates  and  water,  and  curing  conditions.  It  is  pre- 
sumed that  an  efficient  method  of  field  inspection  will  be 
employed.  Such  a  diagram  permits  the  specifying  of  any 
desired  quality  of  concrete  and  indicates  qualities  of  the 
particular  materials  which  will  result  in  this  strength  with 
any  required  flowability.  The  chief  duty  of  the  inspector 
is  to  insure  proper  measurement  of  cement  and  aggi"egate 
quantities  and  to  restrict  the  flowability  to  the  minimum 
usable  for  the  portion  of  the  structure  being  poured.  Any 
necessary  increase  in  flowability  required  should  be  immedi- 
ately followed  by  a  reduction  in  aggregate  quantities  as  in- 
dicated by  the  strength-proportion-flowability  diagram. 

In  conclusion,  I  do  not  wish  to  be  understood  as  deprecat- 
ing in  any  way  the  efficient  and  complete  system  of  inspec- 
tion which  Messrs.  Young  and  McCarthy  have  described. 
Concrete  of  definite  and  uniform  quality  can  only  be  ob- 
tained by  constant  attention  to  the  details  of  production, 
and  supervision  of  all  processes.  Such  organizations  are  the 
exception,  rather  than  the  rule  as  they  should  be,  and  the 
adoption  of  a  systematic  method  of  inspection  on  all  con- 
crete work  of  importance  will  do  much  to  improve  quality 
by  bringing  to  the  attention  of  those  concerned  the  fact  that 
specified  qualities  are  rare  y  obtained  without  inspection, 
and  that  too  often  concretes  as  produced  may  not  only  be 
low  in  strength,  but  are  extremely  variable.  I  do  feel, 
however,  that  the  attention  given  to  the  natural  variations 
in  surface  area  of  aggregates  is  not  warranted  either  by 
carefully  controlled  laboratory  tests  or  the  results  ob- 
tained in  the  field,  and  that  the  effort  to  attribute  such 
uniform  results  to  this  factor  and  thereby  verify  one  or 
more  theories  whose  conditions  are  very  incompletely  com- 
plied with,  is  very  misleading  and  unjustified. 

G.  M.  Williams, 
Professor  of  Civil  Engineering, 
Saskatoon,  SaSK.,  March  28.     University  of  Saskatoon. 


[The  foregoing  letter  was  referred  to  Mr.  Young  and  he 
has  replied  as  follows — Editor.] 

Sir — The  elaborate  discussion  presented  by  Prof.  Williams 
is  based  on  a  misinterpretation  of  the  data  presented  by 
Mr.  McCarthy  and  myself.  The  facts  are  not  as  he  has 
assumed.  His  arguments  are  based  on  false  premises  and 
consequently  his  deductions  are  at  fault. 

For  one  thing,  we  are  not  using  oversanded  mixtures. 
While  the  proportions  stated  in  Table  III  are  different  from 
those  given  in  my  article  of  a  year  ago,  the  difference  does 
not  represent  a  change  in  the  quantity  of  fine  aggregate  in 
the  mixtures  but  is  due  to  the  different  character  of  the 
aggregates  used  in  the  two  cases.  The  proportions  given 
in  Table  II  are  in  terms  of  cement,  pit-run  sand  and  screen 
crushed  rock,  the  former  containing  varying  amounts  of 
gravel  and  the  latter  varying  amounts  of  fine  material. 
The  sand  being  fine,  had  a  weight  per  cubic  foot  below  the 
average  and  thus  required  the  use  of  larger  volumes  to 
obtain  given  quantities  of  solid  material.  These  facts,  and 
not  oversanding  of  mixtures,  account  for  the  differences  in 
the  proportions  in  the  two  cases. 

We  have  had  experience  with  oversanded  mixtures  and 
use  them  occasionally  to  meet  certain  conditions  but  for  the 
usual  run  of  work  we  ai'e  regularly  using  mixtures  in 
which  the  ratio  of  sand  to  stone  is  closely  1 :  2.  On  the  same 
job  from  which  the  data  of  my  previous  article  was  obtained. 
40,000  cu.yd.  of  concrete  having  this  ratio  have  been  placed 
in  the  last  five  months  and  the  results  obtained  have  been 
very  satisfactory. 

Prof.  Williams  further  argues  that  this  alleged  oversand- 
ing has  allowed  us  to  reduce  our  cement  content  per  unit 
area,  as  witness  the  difference  in  the  table  of  cement 
requirements  reported  by  us  now  and  a  year  ago.  It 
happens,  however",  that  the  tables  in  question  refer  to  aggre- 
gates of  different,  characteristics  and  to  te.sts  made  with 
cement  from  diflferent  mills.  The  results  consequently  can- 
not properly  be  compared.  It  so  happens  that  we  are  still 
using  the  former  table  on  the  work  to  which  it  originally 
applied. 

Prof.  Williams'  method  of  determining  proportions  is  cum- 
bersome and  expensive.  He  would  require  us  to  make  at 
least  100  test  cylinders  and  suggests  more,  while  the  methods 
we  follow  require  but  30.  A  conservative  estimate  of  the 
cost  of  a  concrete  test  is  $6  per  cylinder,  at  which  rate 
Prof.  Williams  would  ask  us  to  spend  $600  to  $1,000  when 
the  necessary  information  could  be  had  for  less  than 
$200.  Unquestionably  his  method  obtains  more  information 
than  ours  but  all  data  essential  for  setting  proportions  for 
concretes  of  any  desired  strength  and  workability  can  bo 
had  from  the  cheaper  tests. 

We  hold  no  brief  for  either  the  surface  area  or  water- 
cement  theories.  There  are  data  which  cannot  be  explained 
by  either  and  which  are  apparently  in  direct  contradiction 
thereto  but  there  are  also  data  which  support  them  and 
which  cannot  be  ignored.  We  have  never  claimed  them  as 
general  in  their  application,  but  used  as  we  have  used  them 
they  form  valuable  tools  by  which  proportions  can  be  more 
accurately  set  than  by  any  scheme  of  equal  simplicity  yet 
developed.  We  fully  expect  them  to  be  superseded  at  some 
future  time  when  our  knowledge  of  concrete  has  broadened 
but  until  such  time  arrives  and  a  better  tool  is  found  they 
should  not  be  utterly  condemned. 

Prof.  Williams  in  this  and  other  articles  repeatedly  refers 
to  test  data  which  "conclusively  proves"  his  contentions. 
It  seems  a  great  pity  that  Prof.  Williams  ha.s  not  seen  fit 
to  publish  these  data  in  detail  for  other  investigators  have 
done  so  and  there  is  an  apparent  cpntradiction  between  their 
data  and  his. 

There  is  an  old  French  proverb  which  translated  reads, 
"When  good  men  disagree  they  may  be  both  right."  We 
have  found  it  to  be  true  so  often  that  we  suspect  it  applies 
in  this  case  and  that  if  all  existing  test  information  could 
be  collected  together  and  studied  the  apparent  differences 
could  be  satisfactorily  explained.  After  the  confusion  of 
the  last  two  years,  it  would  indeed  be  a  step  in  advance  if 
this  could  be  accomplished.  R.  B.  Young. 

Toronto,  Ont.,  May  3. 
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Hints  for  the  Contractor 


A  Good  Lagging  Tool 

A  TOOL  most  useful  to  men  working  on  repair  of  tim- 
ber-lined tunnels  has  been  developed  on  the  South- 
ern Pacific  Railroad.  It  is  made  by  reshaping  the  points 
of  a  well-worn  pick  into  knife  or  chisel  blades  about  11 
in.  wide  which  are  made  parallel  to  the  pick  handle. 
With  this  tool  lagging  can  be  split  or  chamfered;  by 
reason  of  the  length  of  the  blade  it  can  be  used  effec- 
tively on  wood  in  places  where  an  axe  would  be  less 
serviceable,  and  it  is  particularly  useful  in  shaping  firm 
earth  or  soft  rock  for  timber  in  cramped  quarters. 


Rollers  Guide  Cable  on  Steep  Freight  Incline 

IX  DELIVERIXG  supplies  and  materials  to  the  site  of 
power  house  number  two.  built  for  the  Southern  Cali- 
fornia Edison  Co.,  it  was  necessary  to  use  sharp  curves 
on  an  incline  7,000  ft.  long  with  grades  up  to  75  per 
cent.  To  guide  the  cable  around  these  curves  a  series 
of  well-braced  and  guyed  timber  frames  were  built 
on  the  inner  sides  of  the  curves,  and  vertical  idlers  or 
rollers  were  set  on  each  post  as  shown  in  the  accom- 
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panying  illu.stralion.  The  rollers  are  heavy  and  at  first 
their  weight  provented  them  from  turning  readily,  so 
that  the  loaded  cable  would  often  wear  into  the  surface 
of  a  roller  that  did  not  turn.  This  was  overcome  by 
putting  ball  braringa  on  the  upper  end  of  the  rollers. 
Small,  slightly  inclined  rollers  are  used  at  the  base  of 
the  vertical  posts  to  serve  as  idlers  to  prevent  the  cable 
from  cutting  the  timber  braces,  when  it  runs  at  the  foot 
of  the  vertical  idlers.  Twentv-ton  load.M  are  handled  on 
this  incline,  using  standard-gage  cars. 


Hay  Filter  for  Feed  Water 

WATER,  brown  with  unsettled  mud,  was  made  prac- 
tically clear  for  feeding  boilers  on  Miami  River 
improvement  at  Dayton,  Ohio,  by  means  of  the  filter 
shown   by  the  accompanying   drawing.     The  construc- 
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tion  is  clearly  indicated.  Water  entering  one  end  near 
the  bottom  rises  through  a  layer  of  marsh  hay  cov- 
ered by  turkish  toweling,  then  drops  down  between  the 
double  baffle  boards  into  the  ne.xt  compartment  where 
it  rises  through  a  second  hay  and  towel  filter  and  so 
continues  through  five  filters  to  the  outlet.  The  towel- 
ing is  tacked  to  frames  which  fit  into  the  compartmentr, 
and  the  hay  is  simply  packed  in  evenly.  Twice  a  week 
■the  towel  screens  are  removed  and  new  hay  put  in  at 
intervals  when  the  accumulated  dirt  clogs  the  filter.  H. 
'a  Hanson,  superintendent,  and  V.  H.  Tucker,  fleet  cap- 
tain, of  the  river  improvement  operations,  introduced 
the  device  on  the  Miami-  Conservancy  District  work 
from  the  New  York  Barge  Canal  operations  of  C.  H. 
L<Hher  where  it  had  been  previously  used. 


Cleaning  .Arch  Form  with  Air  Hose 
Prevents  Raveling  Concrete 

[X  LINING  railroad  tunnels  with  concrete  by  the  pneu- 
matic method,  filling  of  the  side  forms  ordinarily 
causes  the  accidental  deposit  of  more  or  less  aggregate 
on  the  center  of  the  arch  form  where  there  is  little  or 
no  ."slope.  This  is  material  which  has  rebounded  from 
the  reinforcing  rods  or  is  otherwise  separated  from  the 
concrete  in  transit,  and  for  the  most  part  has  very  little 
cement  attached  to  it.  Even  where  walls  and  arch  are 
poured  continuously  this  deposit  does  not  seem  to  make 
an  efTective  bond  with  the  last  concrete  to  be  placed, 
and  soon  falls  out  after  the  forms  are  removed. 

This  raveling  has  been  effectively  prevented  on  the 
Southern  Pacific  R.R.  by  using  a  small  air  hoae  ter- 
minating in  a  short  length  of  pipe,  with  which  the 
bottom  of  the  arch  form  is  blown  clean  just  before  de- 
livering concrete  to  the  final  section  in  the  arch.  In 
this  way  the  deposit  is  imbedded  in  the  concrete  already 
in  place  where  it  can  do  no  harm,  and  the  fresh  con- 
crete gives  a  smooth,  firm  finish. 
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Discuss  Hudson  River 
Crossing  Problem 

Engineers    Consider    Bridge   and 

Tunnel  Projects  at  Am.  Soc. 

C.  E.  Meeting 

Questions  involved  in  the  crossing 
of  the  Hudson  River  at  New  Yorlc  for 
better  connection  of  New  York  City 
with  the  western  portion  of  the  metro- 
politan district  were  discussed  from  a 
number  of  points  of  view  at  a  meeting 
of  the  New  York  section  of  the  Ameri- 
can Society  of  Civil  Engineers  on  May 
11.  Prof.  W.  H.  Burr  opened  the  sub- 
ject, analyzing  in  general  terms  the 
needs  of  the  cross-Hudson  traffic  and 
concluding  in  favor  of  tunnel  construc- 
tion, in  part  because  tunnels  are  adapt- 
able to  progressive  construction  as 
traffic  needs  and  financial  possibilities 
develop.  He  expressed  the  opinion  that 
the  cost  of  tunnels  for  eight  railway 
tracks  and  fourteen  lines  of  roadway 
traffic  would  be  less  than  that  of  a 
bridge  of  the  same  capacity. 

J.  A.  L.  Waddell  presented  compara- 
tive cost  curves  for  eight  electric  rail- 
way tunnels,  eight  main-line  railway 
tunnels,  and  four  two-line  highway  tun- 
nels, as  well  as  for  bridges  having 
equivalent  capacities.  The  curves  in- 
dicated that  for  either  railway  or  rapid- 
transit  service  the  bridge  would  be 
cheaper  below  a  span  length  of  about 
2,600  ft.,  while  in  the  case  of  highway 
tunnels  the  bridge  held  its  advantage 
up  to  span  lengths  well  in  excess  of 
3,000  ft. 

J.  F.  O'Rourke  submitted  a  map  of  a 
river  crossing  and  freight  terminal 
project  devised  by  himself  involving  a 
pair  of  tunnels  across  the  river  con- 
necting the  New  Jersey  Junction  Ry. 
with  a  New  York  west  side  freight 
subway  system  to  be  built  from  60th 
St.  down  to  Murray  St.  For  the  tunnels 
he  proposed  tubes  of  27  ft.  internal 
and  31  i  ft.  external  diameter,  to  be 
built  preferably  of  concrete  blocks. 

Ralph  Modjeski,  pointing  out  the 
difficulties  involved  in  taking  care  of 
the  enormous  vehicle  traffic  which  a 
bridge  as  recently  proposed  would  dis- 
charge into  the  congested  district  of 
Manhattan,  suggested  that  a  highway 
bridge  connecting  New  York  and  New 
Jersey  should  be  located  in  the  Wash- 
ington Heights  district.  James  Forgie 
expressed  the  opinion  that  tunnels  will 
be  found  cheaper  than  bridges  if  main- 
tenance and  real  estate  costs  are  con- 
sidered. 

Gustav  Lindenthal  spoke  of  the  un- 
solved railway  rate  question,  which  will 
require  a  new  method  of  New  York 
terminal  distribution  of  freight  as  soon 
as  the  terminal  charge  is  allocated  to 
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Col.  Watson  Declines  New  Jersey 
Tunnel  Appointment 

As  announced  in  these  columns  last 
week  the  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission  on  May  10  ap- 
pointed Colonel  George  L.  Watson  one 
of  the  three  consulting  engineers  to  ad- 
vise the  New  Jersey  commission  on 
technical  matters  in  connection  with 
the  building  of  the  vehicular  tunnel 
under  the  Hudson  River.  On  May  12 
Colonel  Watson  declined  the  appoint- 
ment in  the  following  terms: 

"I  am  at  present  a  member  o(  the  con- 
sulting board  appointed  by  joint  action  of 
the  two  commissions,  which  position  I  could 
not.  of  course,  consistently  hold  if  I  were 
to  try  and  divide  my  allegiance  between  the 
two  states  concerned ;  and  having  hereto- 
fore devoted  my  entire  energy  to  the  project 
of  building  the  tunnel  I  cannot  see  my  ^vay 
clear  to  becoming  the  advocate  of  any  one 
state,  believing  further  that  the  only  posi- 
tion that  an  engineer  can  fill  in  a  case  of 
this  kind  is  that  his  actions  should  be  in 
the  interest  of  the  project  as  a  whole  and 
not   divided   in  any  way  by  state  lines. 

"While  I  therefore  appreciate  the  honor 
of  an  appointment  from  the  State  of  New 
.lersey,  I  am  forced  to  respectfully  decline 
the    appointment    tendered." 


W.  Va.  License  Bill  Passed 

The  license  bill  introduced  by  the 
.\merican  Association  of  Engineers  and 
the  West  Virginia  Engineering  Society 
at  the  recent  session  of  the  legislature 
has  been  passed  by  the  Senate  and 
House,  and  now  awaits  the  signature  of 
the  Governor. 

the  traffic.  The  Hudson  River  bridge 
which  he  has  proposed  as  such  a  means 
can  be  so  worked  out  as  to  take  care 
of  all  traffic  requirements  and  avoid 
difficulties  with  congestion.  J.  Vipond 
Davies,  after  stating  that  the  topog- 
raphy of  the  Hudson  River  banks  is 
such  as  to  give  preference  to  tunnels 
below  57th  St.,  inquired  whetner  at  or 
north  of  this  point  a  bridge  is  war- 
ranted. Upon  analysis  of  the  existing 
traffic  and  discussion  of  the  bearing  of 
progressive  construction  upon  the  prob- 
lem, he  declared  that  a  bridge  would 
be  an  economic  fallacy.  Clifford  M. 
Holland  reviewed  the  ventilation  studies 
completed  and  in  progress  for  the  Hud- 
son River  vehicle  tunnel,  and  outlined 
the  tests  now  being  carried  on  by  the 
Bureau  of  Mines  with  a  200-ft.  model 
of  the  tunnel  equipped  with  all  the 
essential  elements  of  ventilation  accord- 
ing to  the  design,  in  which  ten  automo- 
biles are  to  be  operated  as  a  test  of 
the  working  of  the  system. 

The  meeting  was  attended  by  the 
Italian  Commission  on  American  Rail- 
way and  Industrial  Electrification, 
whose  chairman,  Guido  Senienza,  made 
a  brief  address  on  differences  between 
Italian  and  American  engineering 
problems. 


A.  A.  E.  Rejects  Plan  for 
Salaried  President 

Buffalo    Convention    Revises    Constitu- 
tion— District   Offices   Discontinued 
as  Economy  Measure 

Only  by  rescinding  a  vote  of  7484  to 
4591  immediately  after  it  had  been  re- 
corded was  an  upheaval  in  the  adminis- 
trative control  of  the  American  Associ- 
ation of  Engineers  averted  on  the  clos- 
ing day  of  that  organization's  annual 
convention  held  at  Buffalo,  N.  Y.,  May 
9-11.  With  155  delegates  present, 
representing  about  200  chapters  and 
clubs  throughout  the  United  States,  the 
main  issue  of  the  controversy  was 
the  proposal  to  amend  the  constitu- 
tion so  as  to  provide  for  a  paid  presi- 
dent. Under  the  present  organization 
a  salaried  secretary  is  the  association's 
executive  officer.  If  the  move  for  a 
salaried  president  had  suceeded,  there- 
fore, it  is  to  be  presumed  that  the 
executive  control  of  A.  A.  E.  would 
have  passed  into  his  hand ',  leaving  the 
secretaryship  an  anomalous  position. 

It  was  through  the  medium  of  a  plea 
by  W.  O.  Witherspoon,  of  the  South- 
western district,  who  called  for  recon- 
sideration of  the  first  Vote  on  the 
ground  that  the  proposal  had  not  been 
fully  understood  and  that  political  log- 
rolling had  been  largely  instrumental 
in  its  passage,  that  the  decision  in  favor 
of  a  paid  president  was  reversed.  H.  0. 
Garman  the  newly  elected  president, 
stated  that  he  had  entered  the  cam- 
paign with  no  thought  of  remuneration 
other  than  the  honor  attaching  to  the 
office  for  which  he  was  a  candidate.  At 
a  meeting  of  the  board  of  directors  on 
the  last  day  of  the  convention  C.  E. 
Drayer  was  continued  as  the  associ- 
ation's secretary. 

In  its  resolutions  the  association  went 
on  record  against  the  passage  of  license 
laws  which  permit  the  practice  of  engi- 
neering by  corporations  and  unre- 
stricted partnerships.  Favorable  action 
was  taken  on  a  resolution  for  the  con- 
tinuance of  federal  aid  in  highway  con- 
struction, but  the  resolution  recom- 
mending the  creation  of  a  federal 
highway  commission  failed  to  receive 
the  endorsement  of  the  convention. 

To  a  large  extent  the  convention  pro- 
ceedings dealt  with  the  association's  in- 
ternal mechanism,  particularly  organiz- 
ation, chapter  activities  and  employment 
service,  rather  than  with  problems  of 
broad  engineering'  interest.  With  the 
exception  of  a  report  on  professional 
practice  and  fees  for  consulting  work 
the  topics  considered  related  principally 
to  organization.  A  revision  of  the  con- 
stitution consumed  a  large  part  of  the 
time. 
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Approval  was  given  to  the  plan  of 
dividing  the  association  into  12  districts 
for  the  purpose  of  electing  directors; 
dues  were  maintained  at  $15,  after  a 
spirited  discussion  in  which  a  $10  rate 
had  considerable  support;  an  apportion- 
ment of  funds  on  the  basis  of  60  per 
cent  to  chapters  and  40  per  cent  to 
national  headquarters  was  ratified, 
representing  a  substantial  increase  over 
the  previous  chapter  allotment;  the  con- 
trol of  collections  of  association  money 
was  given  to  national  headquarters, 
with  a  proviso  for  collections  by  chap- 
ters in  certain  cases.  Salt  Lake  City 
was  chosen  for  the   1922  convention. 

In  a  program  of  curtailing  expenses 
the  board  of  directors  elimited  the  dis- 
trict offices  at  Washington  and  New 
York  and  suspended  the  activities  of  the 
director  of  field  forces,  Dr.  F.  H. 
Newell.  Treasurer  H.  W.  Clausen's 
report  showed  a  total  of  $2,439  cash  on 
hand  April  30,  1921,  as  against  $11,421 
a  year  ago.  Cash  receipts  going  to 
national  headquarters  during  the  year 
amounted  to  $192,179,  while  disburse- 
ments totaled  $201,161.  The  budget  for 
1921,  as  originally  submitted,  amounted 
to  about  $160,000  for  national  head- 
quarters activities,  equivalent,  on  an 
assumed  basis  of  21,000  members,  to 
about  $8  per  member.  This  sum  was 
reduced  to  $6  per  member  and  alloted 
as  follows:  Business  department  $3.25; 
chapter  activities  $0.25;  publishing  Pro- 
fcssional  Engineer,  $1.10;  employment 
service  department  $0.40;  federal  de- 
partment and  field  forces,  $0.60;  di- 
rectors' expenses,  $0.40. 

L.  K.  Sherman,  in  his  presidential 
address  on  the  achievements  of  A.  A.  E. 
during  the  year  cited  the  increaBe  of 
7,000  in  membership  in  12  months;  the 
placing  of  more  than  3,000  engineers 
m  positions  by  the  employment  service; 
the  activities  in  securing  the  passage  of 
license  laws  by  the  states;  the  effort 
toward  establishing  minimum  fees  for 
consulting  work  through  the  medium 
of  the  committee  on  fees  and  services  of 
practicing  engineers;  the  development 
of  the  association's  publication  the 
Professional  Engineer;  and  the  installa- 
tion of  an  improved  office  system  at 
Chicago  headquarters  as  the  result  of 
recommendations  by  a  firm  of  experts 
in  office  management.  The  cost  per 
member  for  national  headquarters  serv- 
ice in  1920  was  $6.93  (19,000  members 
used  as  basis).  Mr.  Sherman  recom- 
mended the  following  activities  for  the 
association  during  the  year:  Broadening 
the  employment  service;  active  partici- 
pation in  legislative  work;  educational 
activities  by  chapters;  development  of  a 
national  magazine;  participtation  in 
business  activities  of  communities  by 
chapters. 

Secretary  C.  E.  Drayer,  in  his  address 
at  the  opening  session,  announced  the 
membership  as  24,480  on  May  1,  1921. 
There  are  now  188  chapters  and  75  clubs. 

The  subject  of  chapter  activities  was 
introduced  by  Dr.  F.  H.  Newell,  who 
outlined  in  detail  a  program  for  stim- 
ulating interest  in  local  meetings  and' 
making  their  work  effective. 


In  his  report  for  the  qualifications 
committee  R.  C.  Kellogg  advised  a 
steady  consistent  canvass  of  new  mem- 
bers rather  than  membership  "drives." 
The  time  is  at  hand,  he  said,  when  the 
association  must  look  more  to  the 
quality  than  to  the  quantity  of  its  mem- 
bership. 

E.  B.  Miller,  employment  secretary, 
reported  20,000  applications  for  posi- 
tions received,  7,663  positions  vacant, 
39,537  men  referred  to  positions  and 
about  3,500  men  placed.  About  65  per 
cent  of  the  placements  were  made  by 
the  Chicago  office  and  the  remainder  by 
the  chapters.  The  average  salary  for 
the  positions  filled  was  $190  per  month, 
the  lowest  $100  and  the  highest  $1,250 
monthly.  The  cost  of  the  service  was 
$6  per  placement. 

According  to  Robert  Isham  Randolph, 
speaking  for  the  building  committee, 
the  time  is  not  ripe  for  the  association 
to  attempt  to  own  a  building  of  its  own. 

For  the  committee  on  services  and 
fees  of  practising  engineers  W.  L.  Ben- 
ham  announced  the  drafting  of  a  mini- 
mum schedule  and  decried  the  following 
practices:  Manufacturers  furni^ihing 
engineering  advice;  engineers  acting 
both  as  engineers  and  contractors  at 
one  time;  professors  or  public  officials 
doing  consulting  work  at  cut  rates; 
bonding  of  consulting  engineers;  accept- 
ance of  work  on  a  contingent  fee  basis; 
competitive  bids  for  engineering  serv- 
ices. 

The  report  of  th?  practice  committee 
brought  out  a  sentiment  in  favor  of 
speedier  action  in  disciplining  a  member 
guilty  of  unprofessional   conduct. 

Resolutions 

The  convention  passed  resolutions  in 
favor  of  the  following: 

An  engineer  on  the  Interstate  Com- 
merce Commission;  a  national  board  for 
the  classification  of  engineering  schools; 
opposition  to  laws  permitting  the  prac- 
tice of  engineering  by  corporations; 
taking  a  census  of  highway  traffic;  con- 
tinuance of  federal  aid  for  highways; 
increasing  allotment  of  federal-aid 
funds  in  public  land  states;  advancing 
Government  funds  for  reclamation 
work;  sanitary  engineers  as  public 
health  officers;  notice  of  at  least  two 
weeks  in  case  of  discharge;  plan  of 
financing  A.  A.  E.  employment  service 
and  consideration  of  payment  for  such 
.service;  increase  of  A.  A.  E.  membor- 
.ship  from  all  branches  of  the  profes- 
sion; fuller  statement  of  the  associ- 
ation's ideals  and  objects. 

New  Officers 

The  resulUf  of  the  election  of  officers 
was  as  follows:  H.  O.  Garman,  chief 
engineer,  Indir.na  Public  Utilities  Com- 
mission, Indianapolis,  president;  A.  N. 
.lohnson,  dean  of  engineering,  Maryland 
State  College,  first  vice-president;  A.  .S. 
Morris,  auditor,  C.  &  N.  W.  R.R.,  second 
vice-president;  E.  F.  Ayres,  W.  L.  Ben- 
ham,  Garrison  Babrock,  Morris  Bien, 
G.  M.  Butler  and  W  R.  McKeen,  di 
rectors.  H.  W.  Clausen  was  reap- 
pointed treasurer. 


The  entertainment  features  of  the 
convention,  in  charge  of  Charles  W. 
Getman,  of  the  Buffalo  chapter,  included 
a  trip  to  Niagara  Falls,  a  smoker,  and 
the  annual  banquet  at  which  Miss  Fran- 
ces Kellor,  of  the  Inter-racial  Council, 
spoke  on  "Americanization  and  Man 
Power  Engineering." 


Terminal  Changes  at  Portland 
Are  Under  Negotiation 

Plans  to  provide  a  new  union  passen- 
ger terminal  at  Portland,  Ore.,  which 
will  require  radical  revision  of  present 
freight  and  passenger  terminal  layout? 
and  changes  in  city  streets,  have  re- 
cently been  under  negotiation  at  Port- 
land, Ore.,  between  the  city,  the  port 
administration  and  the  railroads  affec- 
ted. Plans  so  far  developed,  however, 
do  not  contemplate  a  new  union  passen- 
ger station  building  since  it  is  thought 
that  a  few  additional  tracks  and  um- 
brella sheds  will  render  the  present 
union  .station  adequate.  The  agitation 
for  this  rearrangement  began  with  the 
recent  demand  by  the  mayor  that  an 
adequate  passenger  depot  be  built  for 
the  use  of  all  the  roads  entering  the 
city.  This  was  shortly  after  the  rail- 
roads passed  from  government  control, 
and  the  Spokane,  Portland  and  Seattle 
Ry.  and  the  Great  Northern  Ry.  were 
preparing  to  resume  use  of  the  old  pas- 
senger station  at  Tenth  and  Hoyt  Sts. 

Additional  Street  Traffic 

A  consequent  change  in  freight  ter- 
minal layout  and  operation  and  location 
of  new  freight  stations  would  create 
additional  street  traffic  on  some  streets, 
it  is  said.  Additional  width  for  Hoyt 
St.  and  14th  St.  is  asked  by  the  city. 
A  block  in  front  of  the  Union  Station 
and  a  small  block  west  of  the  post  office 
are  asked  for  use  as  parks  until  they 
are  needed  by  the  railroads  for  terminal 
development.  The  city  also  asks  for  an 
additional  approach  to  the  Broadway 
bridge  from  the  west. 

The  railroads  are  planning  to  build  a 
freight  yard  and  roundhouse  on  land 
owned  in  "Guild's  Lake,"  about  two 
miles  northwest  of  the  Union  Station, 
by  filling  in  the  lake  with  sand  dredged 
from  the  Williamette  River.  The  co.st 
of  this  development,  including  the  fill, 
will  be  about  $400,000.  Until  an  agree- 
ment between  the  city  and  the  rail- 
roads in  the  matter  of  vacating  street 
ends  is  reached,  it  is  said  that  an  es- 
timate of  the  cost  of  the  whole  develop- 
ment cannot  be  given. 

The  matter  has  been  under  negotia- 
tion for  .some  time  and  more  recently 
has  rested  in  the  hands  of  a  subcom- 
mittee, consisting  of  the  engineer  of  the 
port,  the  city  engineer,  and  representa- 
tives of  the  .Spokane.  Portland  &  Seattle 
Ry.,  the  Oregon-Washington  R.R.  & 
Navigation  fo.,  the  Southern  Pacific 
C;o..  tho  Great  Northern  Ry.  and  the 
Northern  Pacifir  Ry.  It  is  thought  that 
the  city  council  may  ask  the  people 
of  Portland  t<;  «rot<«  upon  the  matter 
of  vacating  the  stweU  at  the  special 
election,  June  7. 
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Zoning  Dominates  City  Plan 
Conference  Topics 

Attention   Also  Given  to   Major  Street 

Planning,  Population  Distribution, 

Aerial  Photography 

Zoning  dominated  the  thirteenth 
National  Conference  on  City  Planning, 
held  May  9  to  11  at  Pittsburgh.  Some 
two  hundred  persons  from  outside 
places  were  registered.  Meetings  were 
held  jointly  with  the  Civic  Club  and 
the  Real  Estate  Board  of  Pittsburgh. 

How  zoning  affects  living  conditions 
was  the  subject  of  addresses  by  Robert 
H.  Whitten,  Cleveland,  and  Herbert  S. 
Swan,  New  York  City,  in  which  the 
theory,  practice  and  benefits  of  zoning 
were  presented.  The  proposed  zoning 
ordinance  for  Pittsburgh  was  outlined 
by  U.  N.  Arthur,  chief  engineer,  de- 
partment of  city  planning,  and  J.  M 
Clark,  member  city  planning  commis- 
sion, Pittsburgh.  There  was  a  lively 
discussion  of  the  methods  and  de- 
sirability of  limiting  special  residence 
districts  to  single-family  detached 
houses.  On  the  advisability  of  limiting 
the  number  of  persons  per  acre  in  the 
various  zones  there  was  a  marked 
difference  of  opinion,  but  the  consensus 
was  against  its  wisdom. 

James  D.  Hailman,  secretary,  citizens 
committee  on  city  plan,  Pittsburgh, 
described  the  recommendation  of  his 
committee  for  a  major  street  plan 
which  proposes  eventually  to  widen  106 
mi.  of  streets  now  existing  and  to  add 
20  mi.  of  new  street.  This  compares 
with  the  Cleveland  and  St.  Louis  pro- 
grams of  widening  190  and  50  mi. 
respectively,  and  opening  23  and  17  mi. 
of  new  streets.  The  Pittsburgh  pro- 
posal is  based  upon  the  studies  of  an 
active  committee  of  representative  citi- 
zens, covers  17  main  metropolitan  dis- 
trict traffic  routes,  and  64  internal 
major  traffic  streets,  and  the  improve- 
ments for  the  relief  of  congestion  in 
the  dov^mtown  triangle,  as  well  as  the 
opening  up  of  large  suburban  areas  for 
residential  development. 

County  Planning  Advocated 

Statistics  of  the  street  and  highway 
situation  in  Allegheny  County,  outside 
of  Pittsburgh,  were  presented  by  W. 
McC.  Donley,  consulting  engineer, 
Allegheny  County  planning  commission, 
who  explained  and  emphasized  the 
difficulties  of  proper  design,  construc- 
tion, maintenance,  and  control  where 
these  functions  ai-e  vested  in  the  State, 
second  and  third  class  cities,  boroughs, 
townships,  and  counties.  He  recom- 
mended that  a  county  highway  commis- 
sion be  appointed,  consisting  of  five 
members,  including  at  least  one  engi- 
neer, one  real  estate  dealer,  and  one 
attorney,  with  authority  to  plan  the 
county  for  one  hundred  years  in  ad- 
vance, to  be  supported  by  a  5-mill  tax 
levy  and  supplied  with  adequate  staff 
and  consultants. 

In  speaking  on  "The  Enforcement  of 
a  .Street  Plan,"  A.  S.  Tuttle,  chief  engi- 
neer, board  of  estimate  and  apportion- 


ment, New  York  City,  urged  the  need 
of  flexibility  to  provide  for  changes  in 
basic  conditions  which  affect  the  char- 
acter of  differnt  portions  of  a  com- 
munity, and  which  may  occur  imper- 
ceptibly. Fixing  the  width  of  a  street 
for  a  definite  period  of  years  is  a 
method  of  much  promise.  The  street 
should  be  located  to  avoid  or  minimize 
damages  to  buildings.  The  remaining 
area  required  for  future  traffic  condi- 
tions can  be  designated  as  front  court 
yards,  and  acquired  as  a  right  in  fee 
by  the  city,  but  subject  to  the  condi- 
tions that  the  areas  not  to  be  imme- 
diately occupied  by  the  street  may  be 
retained  by  the  present  owners  in  their  , 
use.  Mr.  Tuttle  concludes  that  for  New 
York's  conditions  actual  and  prompt 
acquisition  of  street  and  courtyard 
areas  is  the  only  safe  method  of  enforc- 
ing the  plan  and  this  procedure  should 
be  observed  at  the  earliest  possible 
date.  The  discussion  on  this  subject 
brought  out  descriptions  of  methods 
possible  in  various  states  for  securing 
street  widening  and  the  desirability  of 
securing  the  co-operation  of  the  inter- 
ested property  owners,  and  obtaining 
donations  of  land,  and  even  of  inducing 
them  to  assume  portions  of  the  cost  of 
the  improvement  for  which  they  are 
not  liable  under  the  existing  state  laws. 

Distributing  Population 

J.  R.  Bibbins,  manager  of  the  trans- 
portation department,  U.  S.  Chamber 
of  Commerce,  speaking  on  methods  of 
distributing  population,  held  that  the 
decentralization  of  population  impera- 
tively requires  the  fullest  use  of  all 
possible  agencies  of  distribution,  includ- 
ing railroads,  subways,  surface  lines, 
buses,  aeroplanes,  etc.  This  local  trans- 
portation is  a  natural  monopoly  and  the 
attainment  of  the  most  effective  results 
requires  co-ordination  of  the  above 
named  facilities  and  rigid  control  of 
development,  all  based  upon  a  wise 
planning  for  future  growth  and  with 
the  realization  that  political  and  geo- 
graphical boundaries  do  not  have  as 
much  influence  as  the  length  of  ride, 
whose  maximum  Mr.  Bibbins  placed  at 
30  minutes.  He  has  discovered  a 
definite  relation  between  the  growth  in 
population  and  valuation  of  property  in 
the  larger  cities.  The  district  assess- 
ment and  road  tax,  and  the  use  of  bus 
lines  for  the  early  sparse  development, 
are  suggested  as  partial  means  of 
easing  the  financial  burdens  of  trans- 
portation. 

H.  M.  Brinckerhoff  detailed  some 
studies  of  the  distribution  of  the  homes 
of  employees  of  the  larger  industries 
and  gave  the  average  distances  traveled 
by  vehicle  and  walking  by  these  em- 
ployees in  going  to  and  from  work. 
Two  papers  on  river  ti-ansportation, 
dwelling  particularly  upon  the  question 
of  terminal  and  river  front  improve- 
ment, were  presented  by  Maj.  J.  Frank- 
lin Bell,  U.  S.  District  Engineer,  and 
Kenneth  C.  Grant;  these  contrasted 
European  practice  on  rivers  similar  to 
the  Ohio  with  the  local  conditions. 
John   Ihlder,  manager,  civic  develop- 


ment department,  U.  S.  Chamber  of 
Commerce,  pointed  out  the  importance 
of  giving  consideration  to  aerial  trans- 
portation, and  the  necessity  of  dis- 
regarding political  boundaries  and  of 
considering  metropolitan  areas  and 
districts  subject  to  regional  planning. 

Aerial  Photography 

A  committee  report  on  the  use  of 
aerial  photography  in  city  planning  was 
presented  by  E.  P.  Goodrich,  New  York 
City,  which  pointed  out  some  of  the 
limitations  of  the  process,  when  applied 
to  city  planning  work,  but  concluded 
that  it  had  great  advantages  for  recon- 
noissance  work.  The  discussion  showed 
a  very  active  interest  in  the  subject, 
several   novel  uses  being  described. 

The  use  of  moving  pictures  in  city 
planning  was  the  subject  of  a  commit- 
tee report  presented  by  Herbert  S. 
Swan  which  described  some  of  the  ex- 
perience of  the  Chicago  Plan  Commis- 
sion and  concluded  that  this  device 
would  be  useful  in  showing  progress  on 
public  improvement  construction,  con- 
gestion of  traffic,  and,  by  aeroplane 
pictures,  the  results  of  city  planning  in 
various  cities. 

The  conference  vifas  closed  by  John 
Nolen,  who  gave  as  his  opinion  that 
among  the  wrong  methods  of  getting 
results  in  city  planning  were  promotion 
by  only  one  class  in  a  community, 
excessive  promotion  and  inadequate 
promotion.  He  recommended  an  official 
planning  commission  with  adequate 
powers  and  responsibilities;  provision 
for  sound  legal  advice;  a  broad  but 
solid  financial  policy;  constant  educa- 
tion in  schools  and  in  public  assemblies; 
appropriate  and  timely  publicity;  a  per- 
sistent follow-up  organization;  a  com- 
petent staff  and  consultant. 

The  conference  elected  Lawson 
Purdy,  of  New  York,  president,  and 
George  B.  Ford,  vice-president,  and  re- 
elected Flavel  Shurtleff,  Boston,  seci^e- 
tary. 

Conference  of  State  Sanitary 
Engineers  at  Boston 

Engineers  engaged  in  state  and  fed- 
eral health  work  will  hold  a  conference 
at  Boston,  Mass.,  June  1  and  2.  Be- 
sides an  address  on  "State  Sanitation," 
by  G.  C.  Whipple,  professor  of  sani- 
tary engineering,  Harvard  University, 
there  will  be  papers  by  R.  B.  Morse, 
chief  engineer  Maryland  State  Board 
of  Health,  W.  H.  Dittoe,  chief  engineer 
Ohio  State  Board  of  Health,  and  a  num- 
ber of  other  papers;  also  committee 
reports  on  stream  pollution  and  sewage 
disposal,  cross  connections  and  by- 
passes on  water  supplies,  mosquito  con- 
trol, and  rat-proofing;  and  a  discussion 
of  "The  Certification  and  Supervision  of 
Water  Supplies  on  Interstate  Carriers," 
by  engineers  with  the  Public  Health 
Service  and  state  departments  of 
health.  I.  W.  Mendelsohn,  assistant 
sanitary  engineer  U.  S.  Public  Health 
Service,  Washington,  D.  C,  is  corres- 
ponding secretary  of  the  Conference  of 
State  Sanitary  Engineers. 
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To  Make  "Business"  Valuation 
of  New  York  Transit  Lines 

A  method  of  valuation  based  upon 
■'estimated  prospective  earning  ca- 
pacity" has  been  included  in  the  new 
rapid-transit  law  of  the  State  of  New 
York,  following  the  special  message 
from  Governor  Miller  urging  an  amend- 
ment to  provide  a  method  of  valuation 
embodying  a  standard  "employed  daily 
in  the  conduct  of  business  affairs."  The 
law  states  that  the  "value"  found  shall 
in  no  case  exceed  cost  of  reproduction 
less  depreciation.  It  is  said  that  the 
method  prescribed  means  "value"  will 
be  fixed  as  the  capitalized  earning  ca- 
pacity that  an  individual  company 
would  previously  have  been  expected 
to  earn  now  under  normal  conditions 
at  the  origrinal  contract  rates  of  fare. 
With  new  rates  determined  by  such 
a  valuation,  each  of  the  companies 
would  earn  the  "estimated  prospective" 
amount  only  provided  that  present 
traffic  volumes  would  be  the  same  as 
those  that  could  reasonably  have  been 
expected  previous  to  the  war.  The 
Governor's  statement  also  indicates 
that  it  would  be  the  intention  to  con- 
sider the  future  earning  capacity  of 
new  lines  now  serving  territory  ex- 
pected to  develop.  The  law  also  pro- 
vides for  equalizing  competitive  rates 
between  the  same  points,  regardless  of 
the  valuation,  by  prescribing  only  the 
method  for  fixing  maximum  fares. 


Hoover  Selects  Executive  from 
McGraw-Hill  Co.  as  Assistant 

F.  M.  Feiker,  vice-president  and 
chairman  of  the  editorial  board  of  the 
McGraw-Hill  Co.,  has  been  granted  a 
leave  of  absence  to  accept  appointment 
as  assistant  to  the  Secretary  of  Com- 
merce. Mr.  Hoover  has  divided  the 
bureaus  of  the  Department  of  Com- 
merce into  two  parts.  Assistant  Secre- 
tary Huston  will  supervise  the  bureaus 
relating  to  navigation  and  fisheries 
while  Mr.  Hoover  wiil  give  his  personal 
attention  to  the  bureaus  of  foreign  and 
domestic  commerce,  standards  and  cen- 
sus. Mr.  Feiker  will  directly  assist 
Mr.  Hoover  in  the  expansion  of  these 
bureaus  as  aids  to  business. 

The  immediate  problem  is  to  find  out 


chatidising,  to  supplement  and  extend 
the  service  of  Electrical  World  to  the 
industry.  In  1919  he  was  made  edi- 
torial director  of  the  McGraw-Hill  Co., 
and  in  January,  1920,  was  elected  vice- 
pi-esident  and  chairman  of  the  board  of 
editors  of  its  eleven  publications. 


Utah  Governor  Appoints  Water 
Storage  Commission 

In  compliance  with  the  law  enacted 
by  the  Fourteenth  Legislature,  pro- 
viding for  a  state  water  storage  com- 
mission. Governor  Charles  R.  Mabey 
has  appointed  the  following  as  mem- 
bers of  the  commission:  W.  R.  Wallace, 
E.  M.  Ashton,  R.  R.  Lyman,  W.  L. 
Hansen,  W.  W.  Armstrong,  all  of  Salt 
Lake  County;  J.  R.  Murdock,  of 
Wasatch  County;  W.  V.  Creer,  of  Utah 
County;  A.  F.  •  Doremus,  of  Tooele 
County,  and  Sam  G.  Dye  of  Weber 
County.  The  state  engineer  is  ex- 
officio  a  member  of  the  association. 

The  law  creating  the  commission 
provides  that  the  body  shall  conduct 
inve-stigations  relative  to  water  supply 
for  irrigation  purpose?,  and  that  any 
county,  city  or  other  agency  may  co- 
operate with  the  commission  in  obtain 
ir.g  data  on  wafer  supply  in  that 
county  or  city,  and  that  they  may  con- 
tribute to  the  cost  of  the  work. 

Full  and  proper  development  and 
utilization  of  the  state's  water  supply 
is  the  object  of  the  creation  of  the 
commission,  and  it  will  take  over,  to 
a  certain  extent,  the  work  done  during 
the  last  two  years  by  the  Utah  Water 
Storage  Association.  An  appropria- 
tion of  $2,.')00  was  made  by  the  Legis- 
lature for  the  purpose  of  conducting 
investigations  in  relation  to  water 
supply.  None  of  the  appropriation  is 
to  be  used  in  salaries,  the  members  of 
the  water  storage  commission  serving 
without  pay. 


1'.    .M.    1   i;iKEJi 

what  kind  of  facts  and  figures  industry 
needs  from  the  government  by  means 
of  a  series  of  conferences  with  the 
representative  men  of  industry.  Hav- 
ing organized  the  department  to  func- 
tion according  to  requirements,  the  next 
problem  is  to  devise  an  adequate  system 
of  clearing  the  collected  data  back  to 
business.  Mr.  Feiker's  background  of 
engineering  training,  viewpoint  on  the 
needs  of  industry  and  sense  of  publicity 
should  be  of  unusual  service  in  the  fur- 
therance of  Mr.  Hoover's  plans. 

Mr.  Feiker  was  graduated  in  elec- 
trical engineering  from  Worcester 
(Mass.)  Polytechnic  Institute  in  1904. 
Following  grailuation  he  assisted  in 
special  research  work  in  high-tension 
transmission  and  generation  at  Worces- 
ter. From  1906  to  1907  he  served  the 
General  Electric  Co.  at  Schenectady, 
,V.  Y.,  as  technical  journalist, .  and  in 
the  latter  year  went  with  the  magazine 
S]iHlrm  at  Chicago,  shortly  after  de- 
veloping the  idea  of  Factory,  of  which 
he  became  managing  editor.  In  1912  he 
was  appointed  chairman  of  the  editorial 
board  of  all  the  A.  W.  Shaw  publica- 
tions. He  left  Chicago  in  1915  to  join 
the  McGraw  Publishing  Co.  as  editor 
of  Electrical  World.  In  the  year  fol- 
lowing  he   established    Electrical   Mrr- 


Hearings  on  Townsend  Bill  Begin 

Hearings  on  the  Townsend  highway 
bill  began  before  the  Senate  committee 
on  post  offices  and  post  roads  May  1.?. 
George  M.  Graham  of  the  highways 
committee,  National  Automobile  Cham- 
ber of  Commerce,  urged  the  adoption  of 
the  Townsend  bill  principally  on  the 
ground  that  centralized  supervision  is 
essential  to  an  efficient  national  high- 
way system  and  becau.se  the  greater 
number  will  benefit  most  by  having  pri- 
mary interstate  highways  first.  He  de- 
clared that  a  federal  commission,  di- 
rectly responsible  to  the  President,  is 
preferable  to  the  bureau  system  for 
various  reasons,  among  them  being  the 
fact  that  higher  salaries  can  be  paid 
under  commissions.  Since  millions  of 
dollars  are  to  be  expended  on  highways 
he  argued  that  it  would  be  the  high- 
est economy  to  pay  higher  salaries  and 
secure  as  capable  men  as  could  be  at- 
tracted to  the  work. 

It  is  expected  that  the  hearings  will 
extend  over  a  considerable  period.  One 
of  the  objects  of  these  hearings  is  to 
build  up  a  valuable  record.  Senator 
Townsend  expects  to  exercise  great 
care  in  developing  all  angles  of  the 
situation  with  the  idea  that  the  printed 
hearings  will  be  an  important  contribu- 
tion to  the  literature  on  highway  devel- 
opment. 

Stadium  to  Seat  85.000  Planned 
for  Pasadena 

Construction  is  to  begin  shortly  on 
a  stadium  in  the  Arroyo  Seco  at  Pasa- 
dena, Cal.,  about  a  mile  above  the  Ar- 
royo Seco  concrete  arch  bridge  and  a 
short  distance  below  Devil's  Gate  dam, 
which  also  crosses  the  arroyo.  To 
make  room  for  the  stadium  a  new  chan- 
nel for  the  water  course  is  to  be  pro- 
vided along  the  east  side  of  the  arroyo 
and  a  dike  will  be  thrown  up  to  retain 
flood  waters  within  the  channel. 

The  stadium  is  to  be  built  partly  in 
excavation  and  partly  on  fill  around 
an  elliptical  field  with  the  south  end 
left  open.  The  diameters  of  the  ellipse 
will  be  about  liOO  and  .500  ft.  Eighty 
tiers  of  scats  are  to  be  built  along  the 
sides  and  sixty  tiers  around  the  closed 
end.  For  the  largest  games  temporary 
wooden  seats  are  to  be  built  across  the 
open  end.  adding  a  seating  capacity  ^f 
about  1.5,000  and  bringing  the  total 
seating  capacity  up  to  about  80,000. 

The  amount  of  material  to  be 
handled  is  estimated  at  200,000  cu.yd. 
in  the  stadium  and  125,000  cu.yd.  in 
the  dike.  The  cost  of  the  structure 
complete  is  to  be  about  $1,000,000  and 
the  work  is  to  be  done  in  time  for  the 
big  football  game  .Ian.  1.  Myron  Hunt 
of  Los  Angeles  is  the  architect. 
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Survey  of  Federal  Departments 
Has  Started 

A  thorough  survey  of  the  federal 
government's  executive  machinery  has 
begun.  The  joint  committee  charged 
with  the  work  met  May  12  to  organize 
and  outline  the  work.  President  Hard- 
ing was  present. 

Walter  F.  Brown  of  Toledo,  Ohio. 
who  is  the  executive  representative  of 
the  committee,  was  elected  chairman 
and  Senator  Smott,  of  Utah,  vice-chair- 
man. As  soon  as  the  survey  of  the  de- 
partments has  been  completed  public 
hearings  will  be  held.  The  evidence 
gathered  by  the  committee  and  that 
submitted  by  witnesses  then  will  be 
studied  and  recommendations  will  be 
made  which  will  cover,  in  addition  to 
the  subject  of  regrouping  existing 
bureaus,  the  various  proposals  for  new 
departments. 

Extending  Barge  Canal  Service 

Operation  of  a  number  of  deck-load- 
ing package  freighters  between  Syra- 
cuse, Rochester,  Buffalo  and  intermedi- 
ate points  along  the  New  York  State 
Barge  Canal  will  be  undertaken  by 
the  Merchants  and  Manufacturers' 
Transit  Corporation  of  Rochester  to 
provide  a  regular  and  frequent  car- 
load and  less-than-carload  merchandise 
service,  according  to  announcement  of 
Charles  L.  Cadle,  superintendent  of 
public  works  of  New  York  State.  The 
Syracuse-New  York  service  will  also 
be  inaugurated,  breaking  bulk  in  Syra- 
cuse for  local  delivery  and  distribution 
to  ports  west  of  Syracuse.  Eastbound 
shipments  make  bulk  at  Syracuse  for 
delivery  at  New  York.  Alternate  day 
sailings  will  be  maintained  to  and  from 
Buffalo  and  Syracuse  and  intermediate 
ports,  except  Rochester,  where  daily 
service  will  be  provided.  It  is  stated 
that  the  rates,  including  marine  iii- 
surance,  are  35  per  cent  less  than  rail 
rates.  Through  routes  and  joint  rates 
will  be  maintained  via  canal  and  lake 
to  Cleveland,  Detroit,  Chicago,  Mil- 
waukee, Duluth,  St.  Paul,  and  other 
Western  ports.  Agents  will  be  sta- 
tioned at  canal  terminal  warehouses 
and  freight  will  be  accepted  daily  at 
all  ports. 

Commerce  Dept.  To  Study 
Housing  Problem 

Secretary  of  Commerce  Hoover  has 
announced  the  appointment  of  seven 
engineers  and  architects  on  an  advisory 
committee  "to  aid  the  department  in 
solving  the  national  housing  problem." 
The  men  appointed  are  Ira  H.  Woolson, 
consulting  engineer  of  the  National 
Board  of  Fire  Underwriters;  Rudolph 
P.  Miller,  superintendent  of  buildings 
of  Manhattan;  J.  R.  Worcester,  con- 
sulting engineer,  Boston,  Mass.;  Prof. 
W.  K.  Hatt,  of  Purdue  University; 
Ernest  J.  Russell,  architect.  St.  Louis; 
Edwin  H.  Brown,  architect,  Minneapo- 
lis, Minn.,  and  J.  A.  Nevvlin,  of  the 
Forest  Products  Laboratory,  Madison, 
Wis.    The  committee  will  advise  mainly 


on  matters  of  building  practice  and  not 
on  the  sociologic  or  city  planning 
phases  of  housing. 

In  pursuance  of  the  same  idea  a  bill 
has  been  introduced  in  the  Senate 
(S.  1152)  authorizing  the  Secretary  of 
Commerce  to  establish  in  the  National 
Bureau  of  Standards  a  division  to  be 
known  as  the  Division  of  Construction 
and  Housing,  the  functions  of  which 
shall  be  to  collect,  classify,  arrange  and 
disseminate  scientific,  technical,  prac- 
tical and  statistical  information  show- 
ing approved  methods  in  building  plan- 
ning and  construction  and  allied  work. 


Bill  Creates  Office  of  U.  S.  Civil 
Engineer 

To  improve  the  status  of  some  of 
the  assistant  engineers  in  the  United 
States  Engineer  Department  who 
occupied  responsible  positions  while 
officers  in  the  Corps  of  Engineers  were 
in  war  service.  Senator  Wolcott  has  in- 
troduced a  bill  (S.  1506)  creating  the 
office  of  United  States  civil  engineer 
and  providing  for  the  pay  and  retire- 
ment of  such  officers.  A  part  of  the 
bill  reads  as  follows: 

"That  all  assistant  engineers  in  the 
engineer  department  at  large  who  at 
any  time  during  the  World  War  served 
as  'assistant  engineers  in  charge'  (dis- 
trict engineers)  in  engineer  districts 
comprising  river  and  harbor  work,  mis- 
cellaneous civil  work,  or  fortification 
work,  or  as  assistant  engineer  and  sec- 
retary of  the  Board  of  Engineers  for 
Rivers  and  Harbors,  shall  hereafter  be 
designated  as  United  States  civil  engi- 
neers; that  their  salaries  shall  be  and 
the  same  are  hereby  fixed  at  not  less 
than  $5,000  per  annum;  and  that  they 
shall  be  retired  in  the  same  manner 
and  under  the  same  conditions  as  to 
disability,  age,  per  centum  of  pay,  and 
so  forth,  as  are  officers  of  the  United 
States  Army." 

The  bill  also  provides  that  these 
United  States  civil  engineers  are  not 
to  be  liable  to  dismissal  except  for 
neglect  of  duty  or  malfeasance  in  office. 


To  Build  Brooklyn-Staten  Island 
Tunnel 

By  an  act  of  the  New  York  state 
legislature  approved  by  Gov.  Miller 
on  May  12,  the  city  of  New  York 
is  directed  to  build  a  freight  and 
passenger  tunnel  from  Brooklyn  to 
Staten  Island.  Construction  must  be- 
gin within  two  years,  under  the  act. 
The  work  is  to  be  done  by  the  city's 
Board  of  Estimate  and  Apportionment. 
A  tunnel  route  from  the  southerly  end 
of  the  Brooklyn  Fourth  Avenue  rapid- 
transit  subway  to  Staten  Island  was 
laid  out  by  the  Public  Service  Commis- 
sion a  number  of  years  ago  but  its  con- 
struction has  never  been  authorized. 
The  present  mandatory  law  takes  the 
matter  out  of  the  hands  of  the  Transit 
Commission. 


Engineering  Societies 


Kill  Plan  for  Contract  Cleaning 
of  Philadelphia  Streets 

An  attempt  to  amend  the  new 
charter  of  Philadelphia  so  as  to  make 
street  cleaning  in  that  city  by  contract 
again  compulsory  failed  in  the  closing 
days  of  the  recent  session  of  the  Phila- 
delphia Legislature.  Under  the  new 
Philadelphia  charter,  street  cleaning, 
garbage  collection  and  disposal,  etc., 
must  be  done  by  the  city  itself  unless 
the  Mayor  and  Council  decide  in 
August  of  each  year  to  have  the  work 
done  by  contract.  A  bill  to  amend  the 
Philadelphia  charter  so  as  to  change 
the  word  "may"  in  two  sentences  to  the 
word  "shall"  made  a  rapid  trip  through 
the  Senate,  got  entangled  in  the  House 
in  the  course  of  a  general  factional 
political  controversy,  but  finally  was 
on  its  way  toward  passage  when  it 
was  killed. 


Calendar 


Annual  Meetings 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  ^ork: 
Spring  meeting.  Chicago.  May 
23-26. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  ;  Convention, 
Cleveland.  June   6-10. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION. 87  Milk  St..  Boston. 
Annual  meeting,  San  Francisco. 
.June  14-15-16. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS.  Philadelphia  ;  An- 
nual meeting.  .4sbury  Park.  N.  J  , 
June  20--24. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCATION. 
I'niversitv  of  Pittsburgh,  Pitts- 
burgh. Pa.  ;  .Annual  Convention, 
New  Haven,  Conn.,  June  2S-July  1. 


The  Brooklyn  (N.  Y.)  Engineers' 
Club,  at  its  meeting  May  26,  will  be 
addressed  by  one  of  its  members  on 
"Meter?"  from  the  standpoint  of  the 
city  engineer,  the  legislator,  the  execu- 
tive, the  Lockwood  Committee,  the  dis- 
trict attorney,  and   the  public. 

The  Engineering  Institute  of  Canada, 
Montreal  Branch,  at  its  annual  meeting 
held  May  5,  elected  J.  H.  Hunter  chair- 
man, and  J.  de  Montrouge  Duchastel, 
vice-chairman. 

The  Seattle  (Wash.)  Section.  Am. 
Soc.  C.  E..  held  a  dinner  May  3  in 
honor  of  E.  M.  Chandler,  former  chief 
engineer,  Washington  State  Reclania-^ 
tion  Service,  who  has  recently  been 
appointed  acting  secretary  of  the 
American  Society  of  Civil  Engineers. 
There  were  addresses  by  E.  B.  Hussey, 
Joseph  Jacobs  and  John  L.  Hall. 

The  International  .Association  of 
Street  Cleaning  Officials  will  hold  its 
annual  conference  at  Chicago,  111., 
August   10-12,  at  the  Hotel  La  Salle. 
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Personal  Notes 


W.  A.  Duff,  formerly  assistant 
chief  entjineer,  Moncton  division,  Can- 
adian National  Rys.,  has  been  appointed 
engineer  of  standards,  with  headquar- 
ters at  Toronto. 

Lang&Ross,  surveyors  and  civil 
engineers,  Sault  Ste.  Marie,  Ont.,  have 
been  appointed  as  engineers  to  the 
townships  of  MacDonald  and  Meredith, 
Algoma  District,  Ont. 

B.  G.  Michel  has  resigned  as  city 
engineer  of  Kitchener,  Ont.,  to  enter 
business  as  a  road  contractor. 

Frank  N.  Rutherford,  of 
St.  Catharines,  Ont,  engineer  of  Lin- 
coln County,  has  been  appointed  road 
superintendent  of  Lincoln  County  Ont., 
succeeding  Peter  Robertson,   resigned. 

J.  L.  W  E  L  L  E  R,  formerly  chief  en- 
gineer of  the  Welland  Ship  Canal  and 
during  the  last  two  years  of  the  war 
engaged  in  advisory  work  in  connection 
with  concrete  shipbuilding  in  the 
United  States,  has  entered  private 
practice  in  Hamilton,  Ont.,  specializing 
in  canals,  harbors,  docks,  dry-docks, 
dams,  hydro-electric  developments  and 
foundations. 

H.  G.  Bailey  has  been  engaged 
as  highway  engineer  of  Henderson 
County,  N.  C. 

John  B.  F  i  k  has  been  appointed 
city  engineer  of  Muskegon,  Mich. 

G.  N.  Houston,  formerly  acting 
commissioner  of  irrigation  in  the  recla- 
mation branch.  Department  of  the  In- 
terior, Canada,  has  accepted  a  position 
as  head  of  the  provincial  irrigation 
work  with  the  Alberta  government. 

W.  C.  J  E  P  S  o  N,  recently  in  private 
engineering  practice  in  the  Niagara 
peninsula,  has  been  appointed  city  en- 
gineer of  Niagara  Falls,  Ont. 

J.  B.  McKee  has  been  appointed 
city  engineer  of  Plattsmouth,  Neb. 

W.  H.  H  0  U  S  e  R  has  been  appointed 
city   engineer  of  Blue   Springs,   Neb. 

B.  A.  D  o  c  K  e  R  Y  has  been  appointed 
county  engineer  of  Grundy  County, 
Missouri,  with  headquarters  at  Tren- 
ton. 

Clarence  E.  Shbiver,  for- 
merly special  engineer  for  the  Tallassee 
Power  Co.,  Badin,  N.  C,  in  connection 
with  street  layouts  on  sidewalk  and 
drainage  work,  also  water  filtration, 
sewage  disposal  plants  and  systems,  is 
now  with  the  Kentucky  State  Highway 
Department. 

C  H  A  R  L  E  .s  S  C  H  T'  L  T  Z  has  been  ap- 
pointed city  engineer  of  McKinney, 
Tex. 

William. I.  DwYER  has  been  ap- 
pointed county  superintendent  of  high- 
ways of  Cortland  County,  N.  Y. 

J.  R.  Sexton,  regional  engineer  of 
the    Erie    R.R.,    with    headquarters    at 
Chicago,  III.,  has  been   appointed   divi- 
sion   engineer,    with     headquarters     at  • 
Huntington,  Ind. 


H.  D.  Herbert  has  been  elected 
borough  manager  of  Carlisle,  Pa. 

W  A  L  T  E  R  A.  Shaw,  for  oven  seven 
years  engineering  member  of  the  Public- 
Utilities  Commission  of  Illinois,  has  re- 
entered private  practice  as  a  consultina; 
engineer,  with  offices  at  Chicago,  111. 
He  will  give  attention  to  public  utility 
rate  cases,  reports  for  banks  and  inves- 
tors, public  utility  and  industrial  man- 
agement, operation  and  construction, 
and  all  branches  of  municipal  engi- 
neering and  construction  work,  includ- 
ing designing  and   supervision. 

D.  B.  S  T  E  I  n  M  A  N,  formerly  special 
assistant  to  Gustav  Lindenthal,  consult- 
ing engineer.  New  York,  and  later  pro- 
fessor in  charge  of  civil  and  mechanical 
engineering  at  the  College  of  the  City 
of  New  York,  has  opened  an  office  in 
New  York  City  to  make  a  specialty  of 
service  to  engineers  and  architects  in 
designs,  estimates,  structural  problems, 
inspection,  appraisals,  research,  reports, 
etc. 

John  M.  Rice  has  established 
offices  at  Pittsburgh,  Pa.,  to  engage  in 
private  engineering  practice.  His  ex- 
perience covers  the  design,  construction 
and  operation  of  allotments  and  real 
estate  developments,  industrial  housing 
developments,  streets  and  highways, 
power  plants,  water  distribution  sys- 
tems, sewage  treatment  and  disposal 
works,  etc.,  and  the  preparation  of  re- 
ports and  expert  testimony  in  these 
subjects. 

H.  S  c  H  A  n  T  L,  formerly  engineer 
maintenance  of  way  with  the  Missis- 
sippi River  &  Bonne  Terre  Ry.,  has 
been  appointed  chief  engineer  of  the 
Missouri-Illinois  with  headquarters  at 
Bonne  Terre,  Mo. 

Guy  C.  Dunn,  formerly  engineer 
of  construction  Grand  Trunk  Pacific 
Ry.,  with  headquarters  at  Winnipeg, 
Man.,  and  since  December,  1920,  office 
engineer  ehief  engineer's  office.  Eastern 
Lines,  Canadian  Northern  Ry.,  has  been 
appointed  assistant  to  chief  engineer 
Eastern  Lines,  Canadian  National  Rys., 
with  headquarters  at  Toronto. 

John  Kaines  has  been  appointed 
superintendent  of  highways  of  the  On- 
ondaga Indian  Reservation  by  the  New 
York  State  Highway  Department. 

Stanley  Shupe  of  Ottawa,  has 
been  appointed  city  engineer  of  Kitche- 
ner, Ont. 

George  C.  Wright,  for  eleven 
years  connected  with  the  Monroe 
County,  N.  Y.,  engineer's  office  and 
since  1914  deputy  county  superintend- 
ent of  highways,  has  been  appointed 
county  .superintendent  of  highways  of 
Monroe  County. 

William  T.  Crowley,  for- 
merly construction  Ruperintendent  with 
the  Foundation  Co.,  ha."!  been  appointed 
city  engineer  of  Lock   Haven,  Pa. 

H.  E.  A  N  s  c  M  f  T  7„  formerly  with 
the  Georgia  Highway  Department,  has 
been  appointed  engineer  of  the  city 
planning  commi«sion  of  Atlanta,  Ga. 


E.  G.  H  u  N  T,  civil  engineer,  has  been 
appointed  city  engineer  of  Aberdeen, 
Wash. 


Obituary 


Eliot  C.  Clarke,  civil  engineer, 
died  in  Boston,  Mass.,  May  4  He  was 
born  in  Boston  in  1845  and  was  gradu- 
ated from  Harvard  University,  1867. 
In  1868  he  was  engaged  as  civil  engi- 
neer on  a  bridge  then  building  over  the 
Mississippi  River  at  Quincy,  111.  Among 
other  works  with  which  he  was  con- 
nected were  the  bridge  over  the  Missis- 
sippi at  Hannibal,  Mo.,  the  Detroit 
River  tunnel,  Chicago  water-works  tun- 
nel and  the  Chicago  sewerage  system. 
In  1876  he  was  appointed  engineer  in 
charge  of  a  survey  for  a  main  drain- 
age system  for  Boston.  In  1884  he 
became  chief  engineer  of  the  Massa- 
chusetts Drainage  Commission,  created 
to  design  methods  of  preventing  pollu- 
tion of  the  Charles.  Mystic  and  Black- 
stone  river  basins.  In  1886  he  was  as- 
sociated with  James  B.  Francis  and 
Clemens  Herschel  in  a  study  of  the 
floods  of  Stony  Brook,  Boston.  The  re- 
port of  this  commission  is  still  con- 
sidered of  great  significance  in  study 
of  flood  control  problems.  From  1886 
to  1904  he  managed  mill  properties  at 
Lowell  and  in  1904  retired  to  manage 
his  private  affairs  with  an  office  in 
Boston,  Mass.  He  was  the  author  of 
"Astronomy  from  a  Dipper,"  an  account 
of  the  Main  Drainage  Works  of  the 
City  of  Boston,  a  Report  of  the  Com- 
mission to  Consider  a  General  System 
of  Drainage  for  the  Valleys  of  Mystic, 
Blackstone  and  Charles  Rivers,  and 
contributions  to  engineering  journals. 

M  A  J  ob-General  Francis 
V.  Greene,  police  commissioner  of 
New  York  under  Mayor  Low  in  1903, 
and  from  1904  to  1915  president  of  the 
Niagara,  Lockport  &  Ontario  Power 
Co.,  died  May  15  in  New  York  City. 
He  was  born  in  Providence,  R.  I.,  in 
1850  and  after  graduation  from  the 
United  States  Military  Academy  at 
West  Point  in  1870  he  entered  the 
Corps  of  Engineeres,  U.  S.  A.  In  1876 
he  was  assigned  to  special  duty  in  the 
office  of  the  Secretary  of  War  in  Wash- 
ington, and  in  June,  1877,  was  sent 
abroad  by  the  government  to  witness 
and  report  upon  the  military  operations 
during  the  war  between  Russia  and 
Turkey.  In  1879  he  was  appointed  as- 
sistant to  the  engineer  commissioner  at 
Washington,  D.  C,  where  he  served  six 
year.H.  Shortly  thereafter  he  resigned 
from  the  army.  In  1901  he  was  elected 
president  of  the  Barber  Asphalt  Paving 
Co.  From  190.3  to  1904  he  was  police 
commissioner  of  New  York  Cif.v  and 
from  1904  to  191. "i  he  was  president  of 
the  Niagara.  Lockport  &  Ontario  Power 
Co.,  and  vice-president  of  the  Ontario 
Power  Co.  of  Niagara  Falls.  He  re- 
tired in  1915  on  account  of  failing 
health  and  made  his  home  in  New  York 
City. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


The  Wage  Situation  in  the 
Buildin.s:  Industry 

Attempts  have  been  made  during  the 
past  few  weeks  in  various  cities  suffer- 
ing from  building  trade  strikes  to  arbi- 
trate wage  disputes  though  little  has 
has  been  acomplished  in  the  way 
of  arbitrating  the  difficulties  so  far. 
Another  feature  of  the  wage  situa- 
tion is  the  tendency  of  building  con- 
tractors to  turn  to  open-shop  methods 
of  opei'ation  as  an  answer  to  the  flat 
denials  from  unions  that  they  will  not 
accept  wage  cuts. 

Employers  and  employees  in  the 
building  industry  in  Philadelphia  are 
practically  deadlocked,  though  there 
has  been  a  considerable  quickening  of 
small  alteration  and  repair  jobs  m  the 
building  trades.  This  condition  is 
attributable,  it  is  presumed,  to  the 
fact  that  many  of  the  union  cai'penters 
and  other  mechanics  out  of  employ- 
ment aie  seeking  so-called  one- 
man  development  jobs  to  keep  em- 
ployed. Dui-ing  the  past  week  the 
building  department  of  the  Philadel- 
phia Department  of  Public  Works 
issued  the  largest  number  of  building 
permits  for  one  day  in  the  history  of 
the  department. 

In  Cleveland,  attempts  are  being 
made  to  arbitrate  the  question  of 
wages.  Both  employers  and  employees 
are  standing  firm  in  their  respective 
views  as  to  the  justice  and  need  of  a 
wage  decrease.  Recently  the  Cleve- 
land Builders'  Exchange  took  out  strike 
insurance  to  the  extent  of  $1,000,000. 

Arbitration  proceedings  are  also  re- 
ported in  progress  in  Indianapolis,  New 
Haven,  Conn.,  and  in  Syracuse,  N.  Y., 
though  success  in  adjusting  the  diffi- 
culties has  not  yet  been  attained.  Along 
with  the  talk  of  arbitration  proceed- 
ings in  Kansas  City,  there  is  also  some 
comment  to  the  effect  that  a  federal 
investigation  is  not  impossible. 

Practically  all  the  building  trades  are 
out  in  Westchester  County,  New  York, 
and  all  efforts  to  effect  an  agreement 
have  so  far  failed.  In  Tulsa,  Okla., 
wage  reductions  ranging  from  10  to  20 
per  cent  have  been  proposed  by  the 
employers  association.  In  Toledo,  Ohio, 
the  builders  are  standing  firm  for  a 
material  decrease  and  in  Minneapolis, 
where  a  20  per  cent  decrease  was  pro- 
posed by  the  employers,  certain  trades 
are  considering  a  smaller  reduction, 
the  bricklayers  voting  to  accept  a  10 
per  cent  decrease,  though  strongly 
asserting  that  a  20  per  cent  decrease 
was  too  much. 

The  carpenters  of  Worcester,  Mass., 
have  voted  to  accept  a  1.5  per  cent 
decrease  and  it  is  thought  that  their 
action  may  have  some  effect  upon  other 
building  trade  mechanics  who  have  been 
on  strike  for  s'on>e  time. 


The  2,000  metal  workers  of  New 
Orleans,  employed  in  foundries, 
machine  shops,  and  big  repair  plants, 
who  have  been  on  strike  for  sixty  days, 
have  resumed  work.  They  accepted  the 
wage  cut  of  their  employers,  to  80 
cents  for  mechanics  and  from  50  to  60 
cents  per  hour  for  helpers. 


Mason  Building  Material  Dealers 
Fined  a  Total  of  $74,000 

Though  Special  Deputy  Attorney 
General  William  A.  de  Ford  had  recom- 
mended that  heavy  jail  sentences  be  im- 
posed on  the  members  and  corporations 
of  the  Association  of  Dealers  in  Mason 
Building  Materials  who  pleaded  guilty 
to  conspiracy  in  restraint  of  trade  fol- 


Freight  Rates  on  Principal 
Building  Materials 

Comparison    Given    Between    Shipping 

Cost  and  Cost  to  Contractor — 

Rates  Irregular 

Included  in  the  accompansnng  table 
are  the  freight  rates  on  the  principal 
building  mat'rials  and  on  coal  from 
producing  regions  to  centers  of  con- 
sumption. An  analysis  of  these  rates 
in  connection  with  current  quotations  of 
the  materials  shows  not  only  the  lack 
of  uniformity  in  per-mile  charges  for 
like  materials  shipped  over  different 
railroads,  but  also  the  presence  of  pro- 
hibitive charges  in  some  localities. 
Evidently,  in  such  instances,  the  rate 
operates   in  favor  of  other   producing 


COMP.-VRISO.N'    OF  ;  PAST    AND  -  CURREXT     KREIGHT/_  ^ATES     ON     BUILDING 
MATERIALS  AND  COAL  FROM  PRODUCING  TO  CONSU.MING  CENTERS 
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-Finished  Lim.-  in  Chicago:  ~ — -Ml  lumber  white  pine;  3 — -Including  bags,  not  delivered. 


lowing  investigations  made  by  the 
Lockwood  joint  legislative  committee 
on  housing,  the  nineteen  individuals 
and  fourteen  corporations  involved  were 
fined  May  16  by  Justice  Davis  of  the 
New  York  Supreme  Court. 

The  individuals  were  fined  $500  each, 
the  fines  of  the  corporations  ranging 
from  $2,000  to  $7,500.  The  total 
penalty  imposed  on  the  individuals  and 
corporations  amounted  to  $74,000. 


centers,  or  the  transportation  and  han- 
dling difficulties  are  large.  The  table 
also  shows  that  the  freight  rates  of 
1917  and  1920,  expressed  in  per  cent  of 
materials  prices,  are  not  far  apart. 

It  may  be  seen  too,  that,  for  instance, 
the  rate  on  sand  from  Patapsco,  Md,, 
to  Baltimore,  and  on  sand  and  gravel 
from  Peekskill  to  New  York  are  in 
excess  of  the  current  market  quotations 
for    those     materials,     indicating    that 
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Patapsco  supplies  no  sand  to  Baltimore 
and  Peekskill  neither  sand  nor  gravel 
to  New  York.  The  rate  therefore 
operates  to  prohibit  the  shipment  of 
those  materials  to  Baltimore  and  New 
York. 

The  information  included  in  the 
accompanying  table  is  taken  from  data 
collected  by  the  U.  S.  Senate  committee 
on  reconstruction  and  production  at 
hearings  held  throughout  the  country 
early  in  the  year.  The  producing  cen- 
ters are  these  lying  nearest  points  of 
consumption,  giving  the  shortest  rail 
haul.  It  is  not,  however,  generally  true, 
that  the  producing  centers  here  given 
actually  furnish  the  bulk  of  the  mate- 
rials indicated  to  the  cities  given,  but 
merely  show  the  trend  of  rates. 

While  the  rates  given  in  each  case 
are  for  only  one  haul,  it  should  be 
remembered  that  the  proportion  of 
transshipments  for  these  materials, 
being  in  carload  lots,  is  small.  No 
account  is  taken  in  the  table  of  less- 
than-carload  lots,  as  such  movement  of 
building  materials  is  small. 

The  current  prices  of  materials  are 
usually  the  prices  delivered  to  the  con- 
tractor. In  the  case  of  cement  the 
quotations  are  prices  per  barrel  in  car- 
load lots  with  the  exception  of  Balti- 
more, where  the  price  is  that  per  banrel 
in  drayload  lots.  The  per  barrel  price 
in  carload  lots  would  be  around  $1  per 
barrel  less.  The  quotations  on  sand  and 
gravel  are  per  ton  in  carload  lots,  the 
usual  per-cubic-yard  quotation  in  New 
York  and  Chicago  being  adjusted  to  a 
per-ton  basis  for  the  purposes  of  com- 
parison. Quotations  on  lime  are  ware- 
house prices  per  ton  for  common  lime, 
except  in  the  case  of  Chicago  as  noted 
in  the  table.  Brick  is  quoted  per  thou- 
sand, in  carload  or  cargo  lots  delivered, 
except  in  Chicago  and  Atlanta,  where 
the  quotation  is  for  brick  not  delivered. 
White  pine  is  quoted  in  M.  ft.  b.m.,  on 
nieces  8x8  in.,  20  ft.  and  under.  The 
shipping  rate  on  lumber  was  determined 
by  referring  to  the  weight  per  M.  ft.  b.m. 
on  air-dried  lumber  as  compiled  by  the 
U.  S.  Forest  Service. 

What  Table  Shows 

As  indicative  of  what  the  table  shows 
the  freight  rate  per  barrel  on  cement 
now  ranges  from  41  cents  for  a  108- 
mile  haul  to  58  cents  for  a  193-mile 
haul,  though  a  haul  of  an  even  greater 
distance — 281  miles — is  only  56  cents. 
Local  shipping  conditions  might  explain 
such  a  discrepancy.  The  rate  on 
cement,  expressed  in  a  ratio  to  the 
current  prices  of  cement  in  the  various 
citie.s,   ranges   from   1*5  to   2.3   per  cent. 

Then,  in  comparing  the  ratios  of 
freight  rates  for  1917  and  1921  with  the 
costa  of  materials  it  is  found  that  in 
1917  freight  represented  43  per  cent  of 
the  cost  of  brick  in  Chicago,  and  24  per 
cent  in  New  York,  whereas  now  these 
figures  are  39  and  30  per  cent,  respec- 
tively. For  lumber  freight  represented 
28  per  cent  of  the  cost  in  1917  in  Chi- 
cago and  30  per  cent  in  New  York,  and 
27  per  cent  in  Chicago  now  and  39  per 
cent    in    New    York.      Comparison?    in 


cement  between  the  two  years  cannot 
well  be  made,  the  1917  quotation  includ- 
ing bags  and  not  delivered,  the  1921 
price  being  delivered  and  without  bags. 
As  the  table  gives  a  fair  idea  of  the 
rate?  on  all  materials  it  is  left  to  the 
engineer  and  contractor  to  determine 
whether  the  rates  on  building  materials 
are  too  high,  as  compared  with  the 
current  costs  of  these  materials. 


Construction  Articles 
in  This  Issue 

Long  .\rch  Bridge  Built  of 

Slag  Concrete  Page  840 

Personnel  Board  Keeps  Tab  on 
Contractor's  Field  Forces 

Page  860 

Felling  Four  Steel  Chimneys 
Lined  Outside  with  Concrete 

Page  855 


Construction  Industry  Conference 
Proceedings  Issued 

The  proceedings  cf  the  Philadelphia 
and  the  national  conferences  of  the  con- 
struction industry  held  Feb.  15-18  and 
March  2  and  3,  respectively,  has  been 
issued.  The  Philadelphia  conference 
was  held  under  the  auspices  of  the  in- 
dustrial relations  committee  of  the 
Philadelphia  Chamber  of  Commerce 
and  the  national  conference  was  held 
in  Chicago  under  the  auspices  of  the 
National  Federation  of  Construction 
Industries.  Both  of  these  meetings  are 
reported  in  Engineering  Neivs-Record, 
the  first  in  the  issue  of  Feb.  24,  p.  361, 
and  the  national  conference  in  the  issue 
of  March  10,  p.  447. 


Production  of  Southern  Pine 

For  the  week  ending  May  6  the  pro- 
duction of  132  mills  reporting  to  the 
Southern  Pine  Association  amounted 
to  approximately  69.000,000  ft.  b.m.,  or 
77  per  cent  of  the  normal  cut.  The 
orders  for  the  week  were  75,000,000 
ft.  b.m.  and  shipment  about  76,000,000 
ft.  b.m.  This  indicates  that  orders  were 
84  per  cent  of  normal  production  and 
shipments  85  per  cent. 


Many  Bank  Buildings 
Being  Erected 

Hoggson  Bros.,  the  New  York  and 
Chicago  builders  who  specialize  in  bank 
design  and  constr\irtion,  report  that 
during  the  period  from  .Jan.  1  to  April 
1,  they  completed  work  on  nine  bank 
buildings,  in  New  York  City,  Wyoming, 
Kansas,  Pennsylvania,  Illinois  and 
Michigan.  This  is  a  three  months' 
icrord  for  (ompleted  contracts.  During 
the  first  three  months  of  1920  but  one 
bank  building  was  completed  and  for 
the  first  three  months  of  1919  only  five. 
Five  also  was  the  average  number  of 
buildings  built  for  any  three  months' 
period  over  the  two  years  previous  to 
.Ian.  1,  1921. 


Portland  Public  Utility  Plans 
Extensions 

The  Portland  (Ore.)  Railway,  Light 
&  Power  Co.  is  planning  to  spend  ap- 
proximately $2,000,000  in  and  near 
Portland  in  the  near  future,  according 
to  a  statement  recently  made  by  the 
company.  The  money  will  be  expended 
for  the  most  part  in  the  installation  of 
a  new  steam  turbine  to  cost  $400,000; 
the  rebuilding  of  a  bridge,  $150,000; 
overhead  construction  and  extensions  in 
the  light  and  power  department,  $250,- 
000;  reconstruction  of  tracks  and  re- 
paving,  $260,000;  bridges,  buildings  and 
maintenance  wTok,  $150,000,  and  main- 
tenance-of-way  work  on  Portland  city 
lines,  8350,000.  The  company  recently 
sold  $1,000,000  in  gold  notes  to  aid  in 
this  repair  and  extension  work. 


South  African  Railway  Bids  Will 
Be  Received  Until  July  5 

Bids  for  the  electrification  of  the 
Cape  Town-Simontown  and  the  Dur- 
ban-Maritzburg  railway  lines  will  be 
received  up  to  July  5  by  the  office  of 
the  high  commissioner  for  the  Union 
of  South  Africa,  London.  Bids  were 
asked  on  this  electrification  project 
previously,  as  noted  in  Engineering 
Neics-Record,  May  5,  advertising  page 
88,  but  an  extension  of  time  has  been 
granted  for  the  submission  of  bids. 


Ogden  to  Build  Outfall  Sewer 

Bids  are  soon  to  be  advertised  for 
the  construction  of  a  main  outfall  sewer 
for  the  city  of  Ogden,  Utah.  Plans  and 
specifications  for  the  work  have  been 
prepared  and  as  the  preliminary  notice 
to  contractors  states  (see  this  issue 
advertising  page  62)  the  principal  items 
of  the  work  will  include  10,500  lin.ft. 
of  42-in.  sewer  pipe,  2.900  lin.ft.  48-in. 
pipe  and  16,000  lin.ft.  of  (50- in.  pip?, 
in  additon  to  excavation  and  back  fill- 
ing to  the  amount  of  120,000  cu.yd. 


Indiana  State  Building 
Close  to  $2,000,000 

Summary  of  the  building  operations 
provided  for  by  the  Indiana  legislature 
just  ended  and  to  be  carried  out  by  the 
McCray  administration  discloses  nearly 
$2,000,000  of  projects.  The  operations 
are  to  be  spread  over  most  of  the  four- 
year  term  of  the  administration.  The 
proposed  improvements  include  exten- 
sions to  state  insane  asylum,  the  con- 
struction of  a  children's  hospital,  a 
state  normal  school  branch,  and  a  re- 
formatory. 


Sewage  Di.sposal  Project  for 
Oklahoma  City 

Sewage  works  including  settling 
tanks  and  sprinkling  filters,  as  recom- 
mended for  Oklahoma  City,  Okla..  by 
Pearse.  Grerlry  &  Hanson,  consulting 
engineers,  Chicago,  have  been  approved 
by  the  sewage  board  and  the  project  is 
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now  before  the  city  commissioners. 
These  works  are  necessary  to  comply 
with  an  order  issued  by  the  state  board 
of  health  in  November,  1920,  requiring 
the  discharge  of  sewage  into  the  rivers 
to  be  stopped  before  the  end  of  1922. 
Two  plants  are  recommended,  both  for 
domestic  sewage  only,  the  treatment  of 
packing  house  sewage  to  be  worked  out 
later.  The  esimated  cost  is  $185,000  for 
the  former  and  $1,810,000  for  the  latter, 
or  $2,560,000  for  the  latter  with  com- 
bined domestic  and  industrial  sewage. 
For  this  purpose  a  bond  issue  of  $2,000,- 
000  is  recommended. 


Idaho  Dam  to  Cost  $1,200,000 

Construction  work  will  be  started 
early  this  summer  by  the  Emmett  Ir- 
rigation District  on  the  Black  Canyon 
dam,  5  miles  up  the  Payette  River,  from 
Emmett,  Idaho,  to  be  built  at  an  esti- 
mated cost  of  $1,200,000.  Power  to  lift 
water  30  ft.  for  the  district  will  be 
generated  in  the  dam.  The  water  will 
be  lifted  by  electrical  power  into 'the 
higher  level  canal  of  the  Emmett  Ir- 
rigation district,  eliminating  some  16  to 
18  miles  of  side  canal  in  the  present 
system.  Water  will  be  supplied  to  the 
Black  Canyon  project  through  a  lower 


level  canal,  involving  the  construction 
of  20  to  30  miles  of  canal.  The  dam 
will  be  of  the  gravity  arch  type. 


Gold  Imports  and  Exports 
for  1920  and  1921 

According  to  a  recent  bulletin  issued 
by  the  Department  of  Commerce  the 
gold  exports  of  the  ten  months  ending 
in  April  amounted  to  $132,000,000, 
whereas  the  imports  totaled  $568,000,- 
000.  During  the  corresponding  period 
of  1920  the  exports  were  $454,000,000 
and  the  imports  $108,000,000. 


Weekly  Construction  Market 

THIS  limited  price  list  ia  published  weekly  for   the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  tne 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price          The   first  issue   of  each    month   carries   complete  in  the  issue  of  M ay  5.  i  he  next,  on  June  2. 

Minne-  San 

Steel  Products:                             New  York      .Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb J3.33           ?4  00             M.JO             S3. 23     S3   51  .S4.65           $4.35               S5.00       SS.OO 

Structural  rivets,  100  lb      4.85              5.25                5 .  SO               4  88       5.30  6.25             6.40                 6.25         8.50 

Reinforcing  bars,  j  in.  and  larger,  100 

lb    . .^ .^ 3.23             3.25               3.75               3.13       3.53i  4.32|           2.35                4.50        4.25 

Steel    pipe,    black,   3\   to  6   in.   lap, 

discount : 49%        50.6.5-5%     45%               58^%      51.9-5%      29%  49.80                    45%        5% 

Cast-iron    pipe,  6  in.  and  over,  ton  63 .  30           59.22             66.00             64.10     67.80  70.00           85  90               72  00       75.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.  SO  (del.)   3 .00               2.60               2.17       2  41  3.10             3  09                 3   10         3.44 

Gravel,  J  in.,  cu. yd 2  50             2.80               4. CO               2  75        2  00  2  50             2   25                  150         1.50 

Sand,  cu. yd 1.25              1.62i              3,00               2.75        100  1.10              150                  1.50         1.25 

Crushed  stone,  f  in.,  cu. yd 2.15              2.50               2.80               2.75        2.25  3.50             2.25                  3.50         2.10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft     48  00           40  CO             50  00             55.00     38.00  47.00           27  00     25.50@ 28.50  120.00 

Lime,  finished,  hydrated,  ton 2100           22   50             25  00             20.00     29.00  32  00           25.40               24.00       30.00 

Lime   common,  lump,  200  lb.  bbl...      3.30              160                3.00                1.65       2  00  3.20             2.25                  2.75       15.00 

Common  brick,  delivered,  1,000 18.40           12   SO              Ur.OO              1200     18  00  14.00           18.00                16.00       18.00 

Hollow     building     tile,     4x12x12, 

block Not  used          .14                  .13                  .12          .10  .09                  12J                  .11            .19 

Hollow    partition    tile     4x12x12, 

block .15                  .13                  .096       .10  .10                .14^                  .12        

Linseedoil.  raw,  5  bbl.  lots,  gal 73                .66                  .85                  .82      -.83  .90                 95                    .79            .72 

Common  Labor: 

Commonlabor,  union,  hour 75@.80     .35                  .35@45      1.00          .50  .50@.63|      .811                 .75        

Common  labor,  non-union,  hour 25                  .  35®. 45  .40®  .  50      .50  .37i@.50    .50@.55   .40@.45         .35 

Kxplanation  of  Prices — Prices  are  to  con-      instead  of  pine.     Brick  is  $18  delivered.  $16  houses    e.xcept    C.     I.     pipe,     which    is    mill 

tractors   in  carload   lots   linless   other  quan-      on    cars.      Gravel,    sand    and    crushed    stone  price  plus   freight   to   railway  depot  at   any 

titirs  are  specified.     For  steel  pipe,   the  pre-     quoted  at  pit.     Common  labor  not  organized.  terminal.      Lumber  prices  are  delivered   "at 

vailing    discount    from    li.=t    price    is    gi\en :      Denver   quotes  cement   "on   tracks";    gravel  ship     tackle     in     San     Francisco     ex     mill." 

45-5%    means   a   discount    of    4  5    and    5    per     and  sand  at  pit,  stone  on  cars,   lime,   brick.  Seattle    quotes    on    Douglas    fir    instead    of 

cent,  45®' 50  means  a  range  of  45  to  50  per     hollow  tile   and   lumber  on   job.      Tile   price  pine;  and  on  lime  in  paper  bags.     Jlontreal 

cent.     Ciiarge  of  15c.  per  100  lb.  for  cutting      is    at    warehouse.       Linseed    oil.     delivered.  quotes    sand,    stone,    gravel    and    lump    lime 

reinforced   steel    into    2-ft.    lengths    or   over,      .\tlanta    quotes  sajid.   stone   and    gravel   per  per    ton.       Cement,    lime    and    tile    are    de- 

Is'ew    York   quotations    are   delivered    except      ton  instead  of  per  cu.yd.    Dallas  quotes  lime  livered  ;    sand,   gravel   and  stone,  on  siding  : 

tiles,   which  are   "on   trucks."      Sand,   gravel  ,  by  the   ISO-Ib.   bbl.      Gravel,  sand  and  brick  steel  and  pipe  at  warehouse.     No  organized 

and     crushed    stone    are     quoted     alongside      are    quoted    delivered,    crushed    stone    f.o.b.  common  labor  in  Montreal, 
dock.      Chicago  quotes  hydrated  lime  in   50-      cars.      San    Francisco  quotes  on   Heath    tile, 
lb.  ■  paper    bags.      Minneapolis   quotes   on    fir      5^    x    s    x    11^.      Prices   are    all    f.o.b.    ware- 

Changes  Since  Last  Week 

New  York  dealers  have  cut  prices  on  venting  a  loss  is  to  discount  his  bills,  tinuation  of  the  $1  rate,  but  the  con- 
cement  until  that  material  is  hardly  No  cut  has  been  announced  by  manu-  tractors'  offer  is  65  to  75c.  per  hour, 
profitable  to  handle.  On  April  28  we  facturers.  Non-union  common  labor  is  paid  40  to 
announced   the   decrease   from    $3.10   to         Lumber  is  stronger  in  Atlanta,  Dallas  50c.  per  hour. 

$2.90,  and  stated  that  the  dealers  were     and  Seattle,  but  down  $3  per  M.  ft.  b.m.  Minneapolis      unions      and     building 

figuring  a  profit  of  only  4c.  per  bbl.   The     in  New  York.     Rivets  are  down  65c.  in  crafts  still   refuse  the  20   per  cent  cut 

price   has   now   been    lowered    to    $2.80     San  Francisco,  to  $6.40  per  100  lb.    Sand  that  was  announced  by  the  contractors 

without    bags,    delivered    on    the    job.     is  off   15c.   in   San   Francisco.     Linseed  effective  Jlay  1.     There  will  be  a  joint 

When  it   is  considered  that  the  manu-     oil  is  up  3c.  per  gal.  in  New  York  and  conference     on'    the     issue    this    week. 

facturers'    price     to    dealers     is     $2.40     Ic.  in  San  Francisco.  Meanwhile,  employers  claim   that  sufli- 

alongside   and   that   unloading,   cartage         As  to   labor — the   latest  report  from  cient  labor  is  available  at  the  new  scale, 

and  handling   in   the  yard   cost   46c.,   it     Chicago  is  that  the  unions  and  the  con-  while    the    union    spokesmen    maintain 

will  be  apparent  that  the  dealer  is   on     tractors'    organization    are    to    resume  that   in    most   cases   where   union   men 

the  wrong  side  of  the  ledger  by  6c.  per    parleys    with    a    view    to    settling    the  pre   being   employed,   the   old    scale    is 

bbl.     In  fact  his   only   chance  of  pre-    strike.     Common  labor  demands  a  con-  being  paid. 
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Hudson  Tunnel  Engineers 

OBJECTION  has  beei^-  made  that  the  juxtaposition  of 
a  news  article  and  an  editorial  note  in  Engineering 
Nexvs-Record  for  May  12  has  cast  reflection  on  three 
well-known  New  York  engineers,  George  M.  Wells,  St. 
John  Clarke,  and  Col.  George  L.  Watson.  The  news 
note  recorded  the  facts  of  the  discharge  by  the  New 
Jersey  Interstate  Bridge  and  Tunnel  Commission  of  the 
board  of  consulting  engineers  employed  jointly  by  it 
and  by  the  corresponding  New  York  commission,  and 
the  appointment  by  the  New  Jersey  commission  of  the 
gentlemen  above  named  as  its  consulting  engineers.  The 
editorial  note  gave  emphatically  this  journal's  views 
regarding  the  action  of  the  commission.  A  reading  of 
the  editorial  should  in  itself  be  convincing  that  the  per- 
sonality of  the  New  Jersey  commission's  appointees  was 
not  even  considered,  but  lest  there  be  misunderstanding, 
Engineering  News-Record  desires  to  make  it  clear  that 
its  strictures  applied  to  the  action  of  the  commission 
alone  and  was  not  meant  to  reflect  on  the  engineers  in 
question. 

\  Record  County  Road  Program 

MARICOPA  County,  Ariz.,  has  leaped  into  fame 
among  highway  engineers  because  it  let  a  contract 
for  141  miles  of  concrete  road  to  a  single  contractor. 
No  less  notable  is  the  entire  plan,  of  which  the  first  con- 
tract is  only  a  part,  involving  309  miles  of  paved  roads 
in  this  garden  count  it.  not  long  ajo  given  over  to  sand 
wastes,  sage  brush,  and  picturesque  tall  cactus.  With 
an  area  of  8,891  sq.mi.  it  required  the  courage  typical 
of  our  Far  West  to  resolve  to  place  every  farm  house  in 
the  valley  within  one  mile  of  a  paved  highway.  Eastern 
counties  with  their  greater  conservatism  would  have 
figured  much  longer  and  would  undoubtedly  have  con- 
cluded to  spread  the  work  over  a  great  many  more  years 
than  called  for  in  the  Maricopa  plan.  The  contractor's 
performance  seems  to  keep  pace  with  the  boldness  of  the 
county's  project,  for  an  article  in  this  issue  tells  about 
completing  3,000  ft.  of  highway  per  day,  with  five  pav- 
ing mixers  in  operation.  It  is  true  that  a  job  of  such 
size  requires  vigorous  handling,  but  that  fact  does  not 
detract  from  the  credit  that  belongs  to  an  organization 
which  is  putting  the  job  through.  Naturally  in  a  project 
of  this  magnitude  the  general  construction  plan  is  of 
great  interest.  For  that  rea.son  the  article  in  this  issue 
covers  in  a  general  wav  the  p'ant  and  procedure  adopted 
by  the  contractors.  Later  articles  will  give  details  that 
are  of  special  interest. 

Thickening  Pavement  Edges 

EDGE  BHEAKA(;E  is  being  rather  purposefully 
studied  in  recent  designs  for  concrete  roads.  For 
the  Maricopa  County,  Ariz.,  road  system,  the  concrete 
slab,  as  shown  on  page  883,  is  thickened  from  a  line  2  ft. 
back  on  each  side,  to  the  edges,  the  increase  ail  being  on 


the  bottom  of  the  slab.  Recent  pavements  in  Oakland, 
Cal.,  are  built  with  inverted  curbs,  6  x  12  in.,  reinforced 
at  the  bottom.  In  Illinois  another  design  for  the  same 
purpose  has  been  worked  out  as  described  in  Engineer- 
ing Neivs-Record  March  24,  1921,  p.  504.  Half  a  dozen 
localities  report  pavement  failure  due  to  the  progressive 
breaking  down  of  the  edges  of  the  slab  by  heavy  trucks, 
and  the  opinion  is  expressed  that  something  has  to  be 
done  immediately  to  reinfor':e  the  strength  of  pavement 
edges  or  failures  will  be  repeated.  The  change  of 
thought  is  quite  radical  from  a  few  years  ago  when 
engineers  were  speculating  whether  all  purposes  would 
not  be  as  well  served  and  concrete  saved,  by  making  the 
slab  3  or  4  in.  thinner  at  the  edges  than  at  the  center 
instead  of  1  or  2  in.  thinner  as  was  the  common  practice. 

Missing  an  Opportunity 

AT  ITS  coming  meeting  in  Chicago  the  American 
l\.  Society  of  Mechanical  Engineers  will  have  a  session 
devoted  to  construction  machinery.  While,  obviously, 
the  design  of  such  machinery  might  be  considered 
within  the  scope  of  the  mechanical  engineer,  its  function 
is  the  business  of  the  civil  engineer  and  of  his  co-worker 
-^the  contractor.  While  no  one  can  quarrel  with  the 
mechanical  engineers  in  scheduling  this  subject  for  dis- 
cussion, the  incident  serves  to  recall  the  sweeping  neg- 
lect of  construction  by  the  American  Society  of  Civil 
Engineers.  In  that  field  lies  a  large  opportunity.  What 
the  engineer  designs  is  of  no  value  until  it  has  been 
embodied  in  steel,  in  masonry,  in  wood,  or  in  the  other 
materials  of  engineering.  The  cost  of  putting  these 
things  together  to  produce  the  finished  structure  is 
largely  determined  by  the  type  and  efficiency  of  con- 
struction machinery.  The  design  and  development  of 
such  machinery,  therefore,  are  nearly  as  vital  to  the 
civil  engineer  as  are  the  methods  and  theories  of  design; 
all  the  more  reason  why  the  American  Society  of  Civil 
Engineers  should  not  neglect  the  subject.  The  oppor- 
tunity is  a  great  one  and  should  have  the  consideration 
of  the  officers  of  the  society  in  this  day  of  revival  of 
technical  activity  and  intere.st. 

Unified  Terminal  Operation 

LAST  WEEK  these  columns  raised  the  question  of 
_^ effecting  substantial  economies  i)i  railroad  operation 
through  the  application  of  exact,  scientific  methods  to 
operating  problems  heretofore  solved  largely  by  rule  of 
thumb.  Enir)ha.'<is  was  laid  on  the  m.'itter  of  freight- 
handling  metiiodB  and  terminal  oiwration.  The  article 
in  this  issue,  abstracting  a  recent  jiaper  of  George  H. 
Kimball  on  the  terminal  problem,  points  strikingly  to 
possibilities  of  economy  not  only  by  better  methods 
within  single  organizations,  but  by  co-o|)crative  methods 
between  different  companies  and  the  elimination  of 
wasteful  comiwtitive  practices.  Briefly,  Mr.  Kimball 
maintains  that  unified  oiK'ratioii  of  the  terminal  proper 
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ties  within  a  city  is  essential  to  economy.  The  direct- 
ness of  his  argument  suggests  not  only  possibilities  of 
consolidating  railroad  properties  under  the  Transporta- 
tion Act,  but  raises  the  broader  question  of  how  far 
the  terminal  business — between  the  outer  classification 
yard  and  the  shipper's  door — should  be  separated  from 
the  line-haul  business. 

A  Chance  for  the  Critical 

UNDER  date  of  May  16  and  with  the  postmark  of 
one  of  our  leading  technical  colleges  a  letter  has 
reached  this  office.  It  contains  the  following  reasonable 
request:  "I  understand  that  you  have  published  an 
article  on  the  design  and  construction  of  a  concrete 
shipway.  If  you  have  such  an  article  I  would  appreciate 
it  very  much  if  you  would  send  me  one  as  soon  as  pos- 
sible. I  have  this  subject  for  a  graduating  thesis  in 
June,  and  as  I  have  only  a  short  time  in  which  to  work 
would  appreciate  a  prompt  reply."  Aside  from  the  fact 
that  the  allotted  time  seems  distressingly  short  for  the 
adequate  preparation  of  a  graduating  thesis,  there  is 
little  here  that  can  be  used  to  point  a  pedagogical  moral. 
The  critics  of  our  educational  system,  though,  are 
entitled  to  this  one  fact — the  letter  is  not  signed. 

A  Question  of  Communication 

SO  MANY  problems  meet  in  the  Hudson  River  cross- 
ing question  that  a  discussion  such  as  was  had  before 
the  New  York  section  of  the  American  Society  of  Civil 
Engineers  last  week  inevitably  brings  forth  a  wide 
divergence  of  view.  Technical  details  of  the  question, 
each  constituting  the  immediate  difticulty  according  to 
the  individual  standpoint,  received  main  attention.  It 
is  true  that  all  of  these  "details"  are  formidable  engi- 
neering problems  by  themselves.  Yet  the  isolation  of 
New  York  island  from  the  mainland,  and  therewith  its 
physical  separation  from  half  its  potential  area  of  supply 
and  influence,  remains  the  major  characteristic  of  the 
situation.  That  this  stays  in  the  background  in  a  dis- 
cussion of  the  kind  referred  to  is  the  more  easily  under- 
stood when  the  effect  of  the  intervening  state-line  on  the 
relations  between  the  two  banks  of  the  Hudson  is  taken 
into  account.  As  time  goes  on,  however,  the  political 
separation  of  the  territory  as  well  as  the  complication  of 
the  broad  question  by  its  difficult  component  problems 
are  likely  to  prove  less  influential,  and  the  essential 
demands  of  communication  will  receive  more  considera- 
tion. As  has  been  urged  time  and  again  in  these  col- 
umns, adequate  highway  connection  of  New  York  with 
the  rest  of  the  country  is  vital  to  the  efliciency  of  the 
nation's  greatest  commercial  center,  and  hence  also  to 
the  nation's  own  commercial  efficiency. 

Time  Costs  of  Building  Work 

A  NOTABLE  contribution  to  the  literature  of  cost 
data  will  be  found  on  p.  888  of  this  issue.  Frank 
E.  Barnes,  supervising  building  valuation  engineer  of 
the  New  York  Central  Lines,  presents  a  great  volume  of 
experience  regarding  the  time  required  for  building  con- 
struction operations.  As  indicated  in  the  explanation  in 
his  article,  the  values  have  been  determined  with  excep- 
tional care.  This  is  the  important  characteristic  of 
these  tables  contrasted  with  similar  schedules  of  time 
costs.  They  represent  the  consensus  of  opinion  of  many 
contractors,  obtained  during  months  of  study  of  the  sub- 
ject in  connection  with  the  federal  railroad  valuation. 


The  author  was  fortunately  able  to  secure  independent 
statements  from  reliable  contractors  regarding  their 
cost  experiences.  Although  developed  primarily  to  deter- 
mine the  reproduction  cost  of  existing  buildings,  the 
values  given  are  equally  useful  for  estimating  the  cost 
of  new  construction.  The  tables,  therefore,  serve  not 
only  the  appraisal  engineer,  but  building  engineers  and 
contractors  as  well.  The  values  stated,  like  all  other  fig- 
ures intended  to  define  quantitatively  the  productiveness 
of  labor,  must  be  employed  with  good  judgment.  The 
author,  an  experienced  contractor  as  well  as  an  appraisal 
engineer,  emphasizes  this  fact  in  his  comment.  In  these 
days  of  uncertain  efficiency  of  construction  labor  a  re- 
assertion  of  the  warning  is  not  out  of  place.  Used 
wisely,  the  time  cost  schedules  on  p.  888  are  of  very 
great  value. 

Subgrades  Under  Suspicion 

DECREASING  confidence  in  subgrades  has  been  a 
striking  development  of  highway  engineering 
thought  during  the  past  two  years.  Formerly,  so  long 
as  the  road  was  fairly  well  ditched  and  the  pavement 
slab  distributed  the  load  fairly  well,  little  fear  of  sub- 
grade  weakness  was  expressed.  Disturbances  due  to 
freezing  and  heaving  were  always  feared,  but  the  sup- 
porting power,  in  genei'al,  of  normally  sound  subgrade 
caused  little  concern.  Now  no  detail  of  a  paved  road 
structure  is  more  under  suspicion.  Indeed  the  capacity 
of  subgrade  for  destruction  has  come  to  be  spoken  of 
almost  tremulously.  Two  reasons  appear.  One  is  the 
report  of  paved  roads  breaking  down  under  heavy  truck 
traffic  because  of  subgrade  weakness.  The  second  is 
laboratory  evidence  of  moisture  action  on  soil  stability 
and  the  capacity  of  capillarity  to  develop  a  dangerous 
moisture  content  in  soils.  While  enough  facts  of  both 
sorts  have  been  disclosed  to  warrant  their  careful  ap- 
praisal and  further  investigation,  the  big  fact  remains 
that  the  mileage  of  pavement  which  has  failed  is  a  very 
small  fraction  of  the  total  mileage  and  on  the  whole  our 
paved  roads  have  stood  up  well. 


Department  of  Commerce  Appropriations 

ECONOMY  in  operating  our  federal  government — 
and  all  governments  for  that  matter — needs  now  to 
be  preached  in  season  and  out.  Engineering  Neivs- 
Record  has  consistently  done  so  since  the  close  of  the 
war.  It  would  seem  to  run  counter  to  this  policy  to 
advocate  additional  appropriations.  Yet  the  deficiency 
appropriations  asked  for  by  the  Secretary  of  Commerce 
seem  to  promise  such  excellent  returns  to  the  industry 
of  the  country  that  we  urge  upon  our  readers  their  sym- 
pathetic consideration  of  these  requests.  If  their  views 
accord  with  ours,  they  should  as  citizens  e.xpress  their 
views  to  their  representatives  in  both  House  and  Senate. 
The  House  committee  has  already  acted  favorably  upon 
the  request,  while  in  the  Senate  the  bill  is  still  in 
committee. 

Briefly,  Mr.  Hoover  has  asked  for  deficiency  appropri- 
ations totaling  $618,000.  This  seems  veiy  modest,  even 
when  added  to  the  |8, 800,000  already  appropriated,  par- 
ticularly when  the  amounts  carried  by  the  pending  Army 
and  Navy  bills  are  considered.  Of  the  additional  appro- 
priations asked  for,  $250,000  is  for  the  pi-omotion  of 
foreign  commerce,  and  an  equal  amount  for  broadening 
the  work  of  the  Bureau  of  Standards. 

Of  the  need  for  intelligent  promotion  of  our  foreign 
trade  there  need  be  no  demonstration  to  thinking  Amer- 
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icans.  Few  subjects  of  national  import  have  had  so 
much  attention  since  1914.  Mr.  Hoover's  plans  for  the 
use  of  this  money  contemplate  an  intensification  of  the 
present  news  gathering  and  distributing  services  perti- 
nent to  foreign  commerce. 

Of  the  requested  appropriation  for  the  Bureau  of 
Standards,  $50,000  is  for  additional  work  in  the  testing 
of  structural  materials ;  $100,000  for  industrial  research, 
looking  to  the  elimination  of  waste  in  industry,  and 
$100,000  for  studies  in  standardization  of  equipment. 
The  last-named  studies  have  in  view  the  establishment 
of  manufacturing  and  commercial  standards  of  machin- 
ery, equipment  and  devices,  including  such  matters  as 
the  elimination  of  unnecessary  forms,  varieties  and 
qualities.  The  structural  materials  studies  would  be 
directly  largely  toward  securing  information  pertinent 
to  the  present  housing  shortage. 

All  of  the  objects  so  commend  themselves  to  engineers 
and  contractors  that  fuller  discussion  is  unnecessary. 
Mere  personal  approval,  though,  is  of  no  practical  value. 
We  must  indicate  to  Congress  that,  even  in  these  days  of 
the  need  for  urgent  economy,  we  endorse  these  addi- 
tional appropriations,  confident  that  they  will  be  a  prof- 
itable investment  and  not  an  unproductive  expense. 


The  A.  A.  E.  Convention 

THE  present  condition  of  the  American  Association 
of  Engineers  has  been  likened  to  that  of  a  machine 
which  has  passed  through  the  period  of  initial  wear  and 
is  undergoing  readjustment.  This  was  apparent  in  the 
convention  at  Buffalo  last  week.  With  7,000  names 
added  to  the  organization's  roster  during  the  past  year, 
bringing  the  total  to  about  25,000,  it  was  to  be  expected 
that  the  mechanism  for  carrying  on  this  year's  activi- 
ties would  need  attention,  and  the  greater  part  of  the 
time  of  the  convention  was  devoted  to  a  revision  of  the 
constitution  and  to  a  discussion  of  chapter  activities. 

Some  of  the  older  members  of  the  conservative 
founder  societies  have  thought  of  the  American  Asso- 
ciation of  Engineers  principally  in  terms  of  an  organ- 
ized effort  to  secure  increased  salaries  for  its  members. 
At  the  Buffalo  convention  this  subject  was  decidedly 
in  the  background.  It  cropped  out  once  or  twice  in  con- 
nection with  the  report  of  the  committee  on  standards 
of  practice  and  fees  for  consulting  engineers  and  in 
statements  of  what  the  railroad  section  had  accom- 
plished in  .securing  increased  compensation,  but,  by  and 
large,  compen.sation  figured  little  in  the  discussions. 

The  meeting  developed  no  matter.^  relating  to  the  con- 
.structive  work  of  the  association.  The  new  adminis- 
tration will,  in  all  i)robabiiity,  devote  its  principal  effort 
to  the  strengthening  of  the  local  chapters,  although  no 
definite  program  was  announced.  The  prediction  in 
based  upon  the  approval  given  to  the  increased  allot- 
ment— 60  per  cent — (if  incoming  funds  to  the  chapters 
and  the  consequent  curtailment  of  money  available  for 
headquarters,  involving  also  the  elimination  oi  the  dis- 
trict offices  at  New  York  and  Washington  and  the  .sus- 
pension of  the  work  of  the  director  of  field  forces.  Local 
autonomy  also  will  be  strengthoned  by  the  new  scheme 
of  districting  and  the  election  of  directors  by  votes 
from  the  district  they  represent. 

As  far  as  the  a-ssociation's  constructive  work  is  con- 
cerned, therefore,  the  Buffalo  convention  made  no  con-' 
tribution.  Its  sole  accompli.shment  lay  in  the  develop- 
ment of  Hs  internal  mechanism. 


An  Important  Experiment  in  Society 
Management 

BRIEF  comment  was  made  in  these  columns  last  week 
upon  the  incorporation  by  the  American  Association 
of  Engineers  in  its  by-laws  of  the  arrangement,  already 
in  partial  effect  through  the  directors'  action,  of  allo- 
cating to  the  chapters  60  per  cent  of  all  initiation  fees 
and  dues.  This  d!lccation  of  more  than  half  of  the 
funds  to  the  local  bodies  is  the  tangible  expression  of 
the  theory  of  putting  on  the  local  chapters  major 
responsibility  for  the  service  which  the  association  is  to 
render  its  members. 

The  thinking  in  engineering  societies  has  been  drift- 
ing in  this  direction  for  a  long  time.  The  American 
Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers  have  been  particularly 
active  in  trying  to  strengthen  their  local  bodies.  The 
same  object  was  one  of  the  cardinal  doctrines  of  the  pro- 
gressive movement  in  the  American  Society  of  Civil 
Engineers.  It  should  be  noted,  however,  that  none  of 
these  organizations  has  even  dreamed  of  the  degree  of 
decentralization  contemplated  by  the  A.A.E.  plans. 
This  is  indicated  by  the  degree  of  financial  assistance 
which  they  extend,  or  propose  to  extend.  In  the  Amer- 
ican Society  of  Mechanical  Engineers,  for  example,  the 
average  contribution  from  national  headquarters  to  the 
sections  amounts  to  $1.25  per  member,  out  of  a  full 
membership  fee  of  $15,  or  8^  per  cent;  the  sections  also 
receive  20  per  cent  of  the  initiation  fees.  The  proposed 
constitution  of  the  American  Society  of  Civil  Engineers, 
now  going  to  letter  ballot,  provides  that  the  contribution 
by  national  headquarters  shall  not  exceed  $3  per  mem- 
ber, which  is  less  than  15  per  cent  of  the  average  dues. 
In  other  words,  these  national  societies,  while  they  pro- 
pose to  strengthen  their  local  bodies,  adhere  to  the  prin- 
ciple that  the  main  strength  must  lie  in  having  a  strong 
central  organization.  Their  theory  is  one  of  centraliza- 
tion; that  of  the  A.A.E.,  of  decentralization. 

Which  of  the  two  theories  will  prove  to  be  the  better 
remains  to  be  seen.  Tradition  would  lead  us  to  be  fear- 
ful of  the  results  of  the  A.A.E.  plan.  Our  older  national 
engineering  societies  have,  heretofore,  functioned  main- 
ly as  headquarters  organizations.  Even  while  the  advo- 
cacy of  the  strengthening  of  the  local  bodies  has  been 
vigorous  the  proponents  themselves  have  been  fearful 
lest  the  granting  of  too  much  autonomy  might  detract 
from  the  soundness  and  prestige  of  the  whole  body.  The 
advocacy  of  decentralization,  therefore,  loud  as  it  may 
have  been  at  times,  has  been  decidedly  conservative. 
Though  the  A.A.E.  policy  is  not  fully  crystallized,  the 
evident  drift  is  toward  giving  the  locals  almost  complete 
i'utonomy.  In  national  questions,  obviou.sly,  the  chap- 
ters could  not  function  except  through  national  head- 
quarters. On  local  matters  it  seems  to  have  been  con- 
cluded that  the  local  bodies  are  the  best  judges  of  the 
desirable  procedure. 

Obviously,  the  success  of  the  venture  will  depend  ujion 
the  judgment  disp.ayed  by  the  chapters.  To  be  strong 
nationally  the  engineering  profession  should  be  strong 
locally,  for  the  local  problems  coming  before  engineers 
are  those  that  most  directly  interest  and  enlist  the  sym- 
pathy of  the  public.  If  A.A.E.  chapters  throughout  the 
country  frrasp  nnd  handle  those  problem."*  to  the  credit 
of  the  profession  and  at  the  same  time  continue  loval 
adherence  to  the  national  body  the  decentralized  policy 
will  be  adjudged  successful. 
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Arizona  County  Undertakes  309-Mile  Paved  Road  System 

Special  Concrete  Slab  Section  and  Construction  Methods  Devised  for  Hot  Dry  Climate — 
System  Brings  Every  Farm  Within  One  Mile  of  a  Concrete  Road 


By  Ralph  Rollins 

Phoenix,  Arizona 


Maricopa    Coiinty,    Arizona,    a    comparatively    small  under  the  first  or  $U,000,000  bond  issue.  In  the  folloimng 

section  of  one  of  the  least-popidated  states,  is  engaged  article  the  general  outlines  of  the  job  are  laid  doicn,  to  be 

in  the  most  ambitious  concentrated  road  program  in  the  followed  later  with  detail  stories  of  how  the  roads  are 

country.    Not  anly  is  the  mileage,  and  consequently  the  being   built.    Night   work,  for  instance,  is  now   being 

expenditure,  per  capita  high,  but  the  contract  methods  successfully  prosecuted,  and  a  description  of  that  makes 

are  unprecedented;  one  contractor  is  doing  all  the  work  a  story  in  itself. — Editor. 


WITH  141  miles  of  concrete  road  under  construc- 
tion and  309  miles  planned,  Maricopa  County, 
Arizona,  leads  all  counties  in  mileage  of  paved  road 
under  contract  and  in  volume  of  bond  issues  ($8,500,- 
000)  for  highway  improvement.  The  contract  for  the 
141-mile  section,  undertaken  by  Twohy  Bros.  Co.,  is  the 
largest  single  paved-road  contract  ever  awarded.  A 
slab  section,  thickened  at  the  edges,  unique  in  its 
employment  for  so  great  a  mileage,  is  being  con- 
structed. The  development  of  local  aggregates  for  the 
whole  mileage  has  been  undertaken  with  large-capacity 
equipment.     Machinery  is  employed  in  construction  in 
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CONCRETE   ROAD  SYSTEM   FOR   :MARIC0PA  COITNTY.   ARIZ. 

every  practicable  manner,  and  with  five  paving  mixers 
3,000  ft.  of  road  is  being  completed  each  day  worked. 

Location  and  Playi. — Maricopa  County  is  the  largest 
county  in  Arizona  in  point  of  population  though  not 
in  assessed  valuation.  Its  county  seat.  Phoenix,  is  the 
capital  of  the  state  and  the  metropolis  of  the  Salt 
River  valley,  at  one  time  a  barren  desert  but  now 
under  intensive  cultivation  by  virtue  of  a  federal 
reclamation  project  under  the  Roosevelt  dam.  The 
highway  program  is  being  financed  by  two  bond  issues, 
one  for  $4,000,000  and  the  second  for  $4,500,000,  the 
latter  being  voted  before  more  than  $1,000,000  of  the 
original  issue  had  been  spent.  The  second  issue,  though 
voted,  has  not  yet  been  sold.  Actual  construction  started 
Nov.  12,  1920,  and  four  months  later,  March  12,  1921, 
32  miles  of  paving  18  ft.  and  16  ft.  in  width  and  6  in. 
and  5  in.  in  thickness  had  been  laid.  With  five  pavers 
in  operation  the  contractors  were  then  laying  over 
3,000  ft.  per  day. 

As  planned,  the  Maricopa  County  highway  system 
is   designed   to   place   every   farm   house   in   the  valley 


within  one  mile  of  a  paved  highway.  The  project  com- 
prises a  series  of  main  arteries  of  heavy  construction 
to  carry  the  heavy  traffic,  supplemented  by  parallel  and 
cross  roads  of  lighter  construction,  which  will  serve 
all  sections  of  the  irrigated  district  and  also  provide 
facilities  for  through  traffic. 

The  selection  of  concrete  as  the  material  for  these 
roads  was  made  by  the  county  highway  commission 
after  investigation  of  the  adaptibility  of  all  materials 
and  methods  to  local  soil  and  weather  conditions.  Be- 
tween concrete  and  asphalt,  the  final  choice  was  decided 
by  price.  It  was  found  cheaper,  all  things  considered, 
to  build  all-concrete  roads  than  roads  with  concrete  base 
and  asphaltum  surface,  or  with  asphaltic-concrete  base 
and  asphaltic  surfacing.  Twohy  Bros,  secured  the  con- 
tract, let  under  competitive  bidding,  at  the  following 
figures:  For  IS-ft.  6-in.  road,  $31,400  per  mile;  for 
16-ft.  6-in.  road,  $28,300  per  mile,  and  for  l6-ft.  5-in. 
road,  $25,350  per  mile.  These  figures  are  for  complete 
road,  including  concrete  culverts,  bridges  and  all  neces- 
sary drainage. 

For  the  18-ft.  pavements,  the  subgrade  has  a  1-in. 
crown.  Two  feet  from  each  edge  it  is  beveled  off  to 
provide  a  thickness  of  9  in.  of  concrete  at  the  edge.  The 
center  of  the  pavement  is  6  in.  thick.  One-inch  crown 
is  used  in  the  paving,  whether  16  ft.  or  18  ft.  wide 
or  whether  5  in.  or  6  in.  thick.  In  the  5-in.  paving, 
however,  the  thickness  at  the  edge  is  reduced  to  8  in. 
All  of  the  18-ft.  paving  thus  far  has  been  laid  6  in. 
thick  and  about  one-half  of  the  16-ft.  paving  has  also 
been  laid  6  in.  thick. 

Playi  of  Construction. — In  planning  construction  the 
system  was  divided  into  nine  districts,  in  the  center  of 
each  of  which  was  to  be  set  up  a  plant  for  the  distribu- 
tion of  materials,  each  plant  being  accessible  by  rail. 
The  aggregate  is  supplied  from  a  central  plant  erected 
on  the  south  bank  cf  the  Salt  River  at  Tempe,  and  the 
materials  are  hauled  from  this  plant  by  standard-gage 
equipment  to  the  distributing  plants.  There  is  one 
exception  to  this  general  plan  on  a  sub-contract  for 
work  south  of  Phoenix.  Here  an  independent  gravel 
plant  has  been  erected  which  supplies  materials  which 
are  transported  by  motor  truck  to  the  one  paver  on 
this  unit. 

The  Tempe  plant  will  furnish  materials  for  the  entire 
work,  it  being  the  intention  to  move  the  set-up  from 
one  district  distributing  point  to  another  as  the  work 
in  each  district  is  completed.  Each  district  plant  is  con- 
structed of  frames  and  walls  made  up  in  units  and  held 
together  by  bolts,  in  order  that  they  may  be  quickly  as- 
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sembled  and  knocked  down.     Two  district  plants  have 
been  built  to  date. 

The  construction  is  remarkable  for  the  extent  to 
which  machinery  and  appliances  have  taken  the  place  of 
labor.  From  the  time  the  raw  material  is  scooped  from 
the  river  bed  at  Tempe  to  the  time  it  is  laid  down 
on  the  sub-grade  in  the  form  of  concrete,  it  is  not 
touched   by  hand,   nor,   more   important   still,   does   it 
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STANDARD  SECTION  OP  16-FT.  CONCRETE  ROAD 

come  in  contact  with  the  earth.  The  result  is  a  clean, 
pure  mix,  free  from  dirt,  twigs  and  other  foreign 
matter. 

Central  Materials  Plant. — At  the  point  where  the 
materials  are  excavated  the  bed  of  the  stream  is  ap- 
proximately half  a  mile  wide,  but  the  stream  itself 
occupies  only  a  fraction  of  this  area  except  in  rare 
times  of  flood.  At  present  and  for  some  time  past, 
the  stream  has  accommodatingly  followed  the  north 
bank  of  the  river,  leaving  an  area  of  about  40  acres  on 
the  south  side  to  be  worked  without  interruption. 

Approximately  one  mile  of  track  is  required  to 
transport  the  raw  material  to  the  crushing  plant.  The 
material' is  excavated  by  a  70-ton  steam  shovel  with  a 
bucket  capacity  of  21  cu.yd.  Two  shovelfuls  constitute 
a  load  for  one  of  the  dump  cars  and  six  of  these 
constitute  a  train  operated  by  a  dinky  locomotive. 

From  the  cars  the  material  is  dumped  onto  a  grizzly 
designed  to  pass  rock  up  to  21  in.  in  diameter.  The 
oversize  stones  fall  onto  a  conveyor  which  carries  them 
to  a  gyratory  crusher.  The  crushed  material,  as  well 
as  that  which  has  passed  through  the  grizzly,  is  then 
elevated  by  means  of  a  60-ft.  bucket  elevator  to  the 
top  of  the  washing  tower.  Here  the  material  passes 
through  a  rotary  washer,  the  oversizes  being  auto- 
matically returned  to  the  crusher.  All  material  under 
23  in.  in  size  is  dropped  through  to  the  retaining 
bins  for  the  rock.  The  fine  materials  are  then  passed 
through  sluice  boxes  and  washed  to  eliminate  silt  and 
debris,  which  are  carried  off  with  waste  water  through 
a  flume.  This  leaves  nothing  but  clean  wet  .sancl, 
which  is  carried  by  another  flume  to  the  sand  pile.  The 
sand  is  well  graded  from  }  in.  down  and  averages  about 
1  per  cent  passing  a  200-mesh  screen.     The  vegetable 


content,  as  determined  by  colorimetric  test,  is  prac- 
tically negligible,  the  solution  remaining  perfectly  clear. 

All  the  equipment  described  is  in  duplicate,'  the  mate- 
rial passing  through  the  grizzly  being  conveyed  to 
either  one  or  both  of  the  two  crushers  and  from  there 
elevated  by  either  one  or  both  of  the  two  elevators, 
into  their  respective  screens  and  washing  plants.  The 
daily  capacity  of  the  plant  is  1,500  tons. 

Distributing  Plants. — From  the  central  plant  stor- 
age bins,  the  gravel  is  loaded  by  chutes  into  dump 
cars  of  30-cu.yd.  capacity ;  the  sand  is  loaded  by  crane 
and  IJ-cu.yd.  clamshell.  A  special  engine  and  crew 
are  assigned  to  the  sand  and  gravel  trains.  On  an 
average,  two  trains  of  16  cars  each,  are  handled  each 
day. 

Each  distributing  plant  consists  of  storage  accom- 
modations for  sand,  rock  and  cement,  so  arranged  as 
to  provide  easy  loading  for  the  industrial  railroad 
which  conveys  the  material  from  the  distributing  plant 
to  the  points  where  the  pavers  are  in  operation.  The 
standard-gage  tracks  are  elevated  sufficiently  to  allow 


Box  car  of  sacked 

cement  on  material 
trestle 
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.SKETCH  SHOWING  CEMENT  HANDLING   BV  SACKS 

the  dumping  of  the  sand  and  rock  into  the  bunker,  300 
ft.  in  length.  This  is  built  with  inclined  sides,  averages 
20  ft.  in  width  and  is  14  ft.  deep.  One-third  of  the 
bunker  is  for  sand  and  two-thirds  for  rock.  The 
practical  storage  capacity  is  500  cu.yd.  of  sand  and 
1,000  cu.yd.  of  rock. 

At  the  beginning  of  the  job  cement  was  shipped  in 
bulk.  The  cement  house  is  double-ceiled  with  building 
paper,  is  2.')  x  80  ft.  and  has  a  storage  capacity  of 
25  carloads.  The  cement  was  pumped  from  the  cars 
by  a  vacuum  pump,  operated  by  a  62-hp.  motor,  either 
into  the  storage  bin  or  onto  a  conveyor,  73  ft.  long, 
which  di.scharged  into  two  double  hoppers  used  for  load- 
ing the  industrial  cars.  It  took  approximately  three 
hours  to  unload  a  car  of  bulk  cement.  There  are  also 
storage  facilities  for  cement  in  sacks  to  provide  for 
any  interruption  which  may  arise  in  the  other  method 
of  handling.  As  a  matter  of  fact  the  suction  unload- 
ing method  did  not  prove  very  satisfactory.  The  prin- 
cipal difficulty  appeared  to  be  the  grinding  out  of  the 
locks,  due  to  the  peculiar  gritty  quality  of  Western 
cement,  which  characteristic  was  apparently  not  taken 
into  consideration  by  the  manufacturers  of  the  device. 

[After  Mr.  Rollin's  article  wa.H  put  into  type  n  de- 
scription of  the  cement -handling  plant,  as  at  present 
installed,  was  received.  This  plant  is  roughly  sketched 
in  the  accompanying  drawing.  Cement  is  shipped  in 
sacks,  the  cars  being  spotted  on  the  material  tresfle 
so  that  gravity  assi.-'ts  the  movement  of  bags  to  cement 
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CONCRETE  PAVING  MIXER  AND  FINISHING  MACHINE 

sheds.  The  bag-loading  level  is  above  the  reserve  stor- 
age and  of  sufficient  height  so  that  a  line  of  boxes,  each 
holding  four  bags  of  cement  and  each  having  a  chute, 
may  be  tipped  by  a  man  on  the  ground  level  and  the 
cement  discharged  into  the  batch  boxes  on  the  cars. 


the  rows  of  stanchions  supporting  the  hopper.  When 
properly  spotted  there  is  a  chute  above  each  car,  each 
equipped  with  a  lever  and  automatic  cut-off. 

Twelve  cars,  each  with  two  batch  boxes,  and  with 
each  box  containing  3,300  lb.  of  material,  constitute  a 
train,  the  total  net  load  being  nearly  40  tons.  Each 
train  is  hauled  by  a  6-ton  gasoline  locomotive  of  the 
friction  drive,  four-cylinder  type,  and  is  operated  by  one 
man. 

The  entire  industrial  railroad  for  two  distributing 
plants  consists  of  14  miles  of  track,  216  cars  and  14 
locomotives.  The  track  is  in  15-ft.  sections  with  riveted 
pressed-steel  ties.  The  shifting  is  done  at  night  to 
prevent  delay  in  paving.  Seven  and  a  half  miles  is 
the  limit  haul,  this  being  the  maximum  distance  from 
a  distributing  plant  to  the  boundary  line  of  that  dis- 
trict. In  each  of  the  two  districts  now  under  construc- 
tion, there  are  seven  locomotives,  each  making  from 
three  to  four  trips  a  day,  and  from  eight  to  ten  trips  to 
each  of  the  pavers  is  made  each  day. 

Concreting  Procedure. — At  the  pavers,  the  batch  boxes 
are  lifted  from  the  truck  of  the  industrial  train  by 
the  weight  of  the  descending  skip  after  it  has  unloaded 
the   preceding   batch   into   the   retaining   drum   of  the 


PONDING  SYSTEM  FOR  CURING  FINISHED  PAVEMENT 


There  are  48  of  these  boxes,  sufficient  to  load  two 
12-car  trains  and  so  spaced  that  one  spotting  of  the 
train  allowi  for  its  entire  loading.  Reserve-cement 
storage  is  that  which  would  be  below  the  charging 
level,  at  which  point  a  platform  is  built.  Each  box, 
holding  4  bags  of  cement,  is  so  balanced  that  a  mar  on 
the  ground  may  reach  up  to  the  chute  at  the  end  of 
the  box  and  tip  it  down,  discharging  the  cement  into 
the  cement  compartment  in  the  batch  box. — EDITOR.] 

Industrial  Raihvay  Haulage. — In  loading  the  indus- 
trial trains  the  cement  is  loaded  first.  Each  truck 
carries  two  batch  boxes,  with  compartments  adjusted 
to  provide  one  part  of  cement,  two  of  sand  and  four  of 
rock.  The  cars  are  spotted  opposite  the  cement  storage 
and  loaded  with  four  bags  of  cement  or  one  barrel,  and 
when  filled  the  compartment  is  closed  with  a  metal 
lid.  After  a  train  has  been  loaded  with  cement  the 
cars  are  shunted  into  the  loading  tunnels   fgrmed  by 


mixer.  After  14  revolutions,  or  one  minute  lapsed 
time,  the  18-cu.ft.  batch  of  concrete  is  dumped  into  a 
skip  on  an  18-ft.  boom  and  worked  into  place  by  four 
spreader  men.  Following  the  paver  is  a  road  finisher, 
equipped  with  a  strike-board,  tamper  and  a  belt.  A  lute 
is  sometimes  used  for  the  final  finish. 

As  fast  as  the  paving  is  finished  it  is  covered  with 
canvas,  supported  on  frames  made  in  20-ft.  units  and 
carried  on  eight  flanged  wheels  using  the  forms  as 
a  track.  This  covering  which  is  about  150  ft.  in  length 
is  used  to  prevent  hair  cracks  and  to  aid  in  proper 
curing.  Frost  is  practically  unknown,  but  to  offset  this 
advantage  there  are  a  glaring  sun,  excessive  dryness  of 
the  atmosphere  and  extremely  high  temperatures,  all 
of  which  contribute  to  the  formation  of  hair  cracks, 
which  are  prevented  only  by  taking  the  utmost  pre- 
cautions in  the  early  stages  of  setting. 

As  the  sunshade  is  pushed  forward  behind  the  fin- 
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isher,  the  surface  is  kept  constantly  moist  by  the  spray 
from  a  hand  nozzle.  The  next  step  is  to  cover  the 
surface  with  2  in.  of  soil  and  2  in.  of  water  is  kept 
standing  over  the  dirt  for  a  period  of  sixteen  days,  fol- 
lowing which  the  mud  is  allowed  to  dry,  and  is  scraped 
off  on  the  twenty-first  day.  A  view  of  a  ponded  stretch 
is  shown  herewith. 

To  provide  water  for  ponding  and  other  operations, 


a  2-in.  water  main  is  laid  along  the  road,  sometimes 
for  a  distance  of  2  miles  or  more.  Sometimes  irriga- 
tion ditch  water  is  available  and  sometimes  well  water 
is  used,  but  in  either  instance  the  water  is  first  analyzed 
to  determine  the  percentage  of  alkali,  and  if  more  than 
a  trace  is  found  another  source  has  to  be  located  and 
tested.  Six  portable  gasoline  pumps,  each  with  a 
capacity  of  60  gal.  per  min.,  furnish  the  water  for  the 
sub-grade,  mixers  and  curing. 

The  slab  is  laid  without  expansion  joints  of  any  sort 
except  those  which  are  put  in  at  the  completion  of  each 
half -day  shift. 

Grading  Procedure. — The  valley  is  for  the  most  part 
as  flat  as  a  marble  slab.  There  are,  therefore,  no 
grades  but  to  offset  this  the  engineers  have  to  plan 
culverts  and  bridges  for  the  numerous  waterways  used 
for  irrigation.  As  a  rule  the  ditches  are  graded  above 
the  surrounding  lands,  so  that  every  time  one  cro.sses 
the  highway,  the  latter  mu.st  be  elevated.  Otherwise 
the  highway  would  have  to  be  built  on  a  uniform  4-ft. 
fill. 

This  plan  was  considered  and  abandoned,  becau.se  of 
the  additional  expense,  and  because  of  the  fear  that 
the  raised  highways  would  act  as  dams  to  prevent  the 
free  escape  of  flood  waters  which  occasionally  visit  cer- 
tain sections.  Except  at  ditch  cro.ssings,  no  grade  is 
more  than  1  per  cent. 

After  the  rough  grade  is  establL^hed  the  forms  are 
placed  and  a  10-ton  roller  is  used  to  draw  a  sub-grader. 
The  earth  planed  off  by  the  »)ladcs  of  the  sub-grader 
is  left  in  two  windrows.  Thi.«  material  is  first  used 
to  fill  in  low  spots  and  the  surplus  i.s  shoveled  outside 
the  forms  to  be  used  later  to  rover  the  pavement  for 


curing  and  later  to  form  the  shoulders,  4  ft.  wide  on 
each  side  of  the  16-ft.  and  3  ft.  wide  on  each  of  the 
18-ft.  pavements. 

In  the  32  miles  of  paving  laid  to  March  12,  not  a 
single  longitudinal  crack  has  appeared;  this  is  attrib- 
uted to  the  heavy-edged  cross-section,  and  to  the  care 
exercised  in  curing  the  slab  and  in  preparing  the  sub- 
grade.  Excessive  subgrade  rolling  is  not  permitted. 
Other  factors  in  the  success  of 
the  work  are  clean  materials 
and  a  dry  mix.  Just  enough 
water  is  used  in  mixing  the 
concrete  to  form  a  plastic 
workable   mixture. 

Supervision. — Two  men  are 
employed  to  check  operations 
at  the  central  plant  at  Tempe, 
and  there  is  also  an  inspector 
with  each  mixer.  \  resident 
engineer  checks  up  the  sub- 
grade  and  the  foi-ms  in  each 
district.  In  addition  to  these, 
the  engineering  force  consists 
of  one  chief  engineer,  one 
assistant  engineer,  one 
ofl^ce  engineer,  three  drafts- 
men, and  one  construction 
engineer  in  charge  of  the  test- 
ing laboratory,  which  is  com- 
pletely equipped  and  where 
daily  tests  are  made  of  sand, 
rock,  cement  and  water  as  well 
as  corrugated  pipe,  which  in 
some  instances  is  used  in  con- 
veying irrigation  water  beneath  the  paving.  The  work 
is  in  charge  of  R.  C.  Perkins,  chief  engineer.  Maricopa 
County  Highway  Commission.  Phoenix,  Ariz.  Most  of 
the  equipment,  notably  that  used  for  the  handling  of 
materials,  together  with  the  cars,  track,  batch  boxes, 
pavers,  finishers,  sub-graders  and  pumps  were  furnished 
by  the  Lakewood  Engineering  Co.,  of  Cleveland. 
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Advancinp  (he  EngineerinR  Profession 

Sixth,  and  finally,  the  ambitious  engineer  should  re- 
member that  the  individual  cannot  advance  himself 
much  beyond  the  attainments  of  his  professional 
brethren.  If  many  engineers  are  narrow  in  their  views, 
lack  initiative,  are  weak  in  executive  ability,  arid  poor 
in  English,  then  the  standing  of  the  profession  is  low 
in  the  estimation  of  educated  laymen  and  of  other  pro- 
fessional men ;  and  any  engineer  who  strives  for  a  large 
professional  success  may  be  materially  handicapped  by 
the  reputation  of  his  professional  brethren.  Here,  then, 
is  the  need  of  a  real  missionary.  A  missionary  is  one 
who  con.scientiously  tries  to  help  others  to  a  higher, 
more  useful,  and  more  noble  life.  The  graduate  mem- 
bers of  this  fraternity  should  do  all  within  their  power 
to  persuade  all  engineers  that  the  highest  success  of 
the  individual  and  the  greatest  advancement  of  the 
profession  depends  upon  the  technical  knowledge  of  its 
members,  but  also  depends  to  a  large  degree  upon  the 
breadth  of  view,  the  initiative,  the  executive  ability, 
and  the  capacity  of  the  individual  to  write  and  speak 
clearly  and  forcefully. — Ira  0.  Hakrr,  prnfrxxor  of  rii'il 
engineering,  University  of  lUinoiK,  before  1921  conven- 
tion of  Triangle  Fraternity  nf  Engineers. 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  21 


Relation  of  Union  Schedules  to 
Building  Operations 

Ry  William  Joshua  Barney 

Rarney-Ahlers  Construction   Oorporation.   New  York  City 

The  foUorving  discussion  of  so-called  open-shop  and 
union  influences  in  the  building  industry  was  contained 
in  a  letter  ivritten  recentlji  by  Mr.  Barney  to  the  head 
of  a  large  industrial  orc/amzation  in.  Buffalo,  N.  ¥.■ — 
Editor. 

TO  ONE  like  myself  who  is  giving  considerable  time 
personally  to  studying  and  considering  this  question 
of  relation  between  building  trades  labor  and  employers, 
an  inquiry  like  yours  of  April  13  is  of  very  decided  in- 
terest. The  subject  is  a  very  large  one  to  be  covered 
by  letter. 

I  note  that  you  state  the  position,  natural  under 
present  economic  conditions,  of  the  manufacturer 
towards  organized  labor.  There  is  however,  an  essen- 
tial difference  in  the  relations  between  labor  employed 
in  the  building  trades  and  labor  employed  in  the  ordi- 
nary manufacturing  process.  You  manufacturers  have 
a  decided  advantage  inasmuch  as  under  normal  condi- 
tions you  are  dealing  with  a  more  or  less  constant  per- 
sonnel, permitting  direct  relations  between  yourself 
and  your  employees  on  the  theory  that  a  decidedly  large 
portion  of  those  participating  from  the  labor  side  will 
1  e  in  your  employ  for  a  number  of  years,  and  more  or 
less  steadily. 

Many  of  your  employees  doubtless  own  homes  in  the 
neighborhood  of  your  plant  and,  through  local  interest 
and  pride  in  the  company,  can  be  directly  appealed  to 
and  dealt  with  through  employees'  committees,  through 
welfare  work,  through  bonus  systems,  etc.  and  with 
whom  in  a  strict  business  sense,  wages  can  be  talked 
over,  as  it  were,  between  man  and  man.  On  the  other 
hand,  in  the  building  trades  a  contractor  employs 
mechanics  only  for  the  brief  period  of  a  building  opera- 
tion— and  seldom  the  same  group  of  mechanics.  It  is 
true  that  some  of  our  largest  construction  companies, 
especially  during  the  recent  busy  period  of  war  and 
post-war  construction,  were  able  to  keep  a  certain  num- 
ber of  their  carpenters,  bricklayers  and  other  mechanics 
steadily  employed.  The  fact  remains  however,  that  the 
spirit  of  the  relations  between  the  contractor  and  his 
employees  is  not  based  on  the  theory  of  constant  em- 
plryment  of  the  same  personnel. 

Value  of  Union  Contracts 

Consequently,  in  order  to  take  care  Of  this  ever-shift- 
ing labor  personnel,  and  to  agree  upon  terms  and  condi- 
tions of  employment  as  well  as  rates  of  wages,  it  is 
unquestionably  a  convenience  and  necessity  to  the 
building  contractor  to  have  labor  organized  into  sepa- 
rate groups  of  its  own  and  speaking  through  authori- 
tative representatives  with  whom  agreements  covering 
a  period  of  time  can  be  made.  Otherwise  it  would  be 
practically  impossible  for  any  contractor  to  undertake 
a  lump-sum  piece  of  work  extending  over  a  long  period 
of  time. 

Frankly,  I  believe  that  it  would  be  impossible  for  any 
contractor  to  have  even  the  appearance  of  working 
under  "open  shop"  on  any  work  of  magnitude,  except 
under  peculiar  local  conditions  such  as  theoretically  are 
supposed  to  exist  in  Buffalo.  For  example,  here  in  New 
York    at    present,    work    is    scarce;    and,    undoubtedly, 


mechanics  would  be  willing  to  work  at  rates  of  wages 
considerably  lower  than  those  now  officially  prevailing. 
On  (he  other  hand,  as  soon  as  the  house-building  season 
starts,  as  it  will  snon  with  low-priced  houses,  the  mason 
and  carpenter  will  be  very  extensively  employed;  and, 
under  an  open-shop  arrangement,  wages  would  imme- 
diately jump.  In  1919  in  some  cases  on  so-called  inde- 
pendent or  open-shop  work,  they  rose  to  a  rate  of  $15 
and  $20  per  day.  How  could  an  industrial  or  large- 
sized  contractor  exist  under  such  conditions  as  that! 
Only  on  the  undesirable  "cost-plus-percentage"  basis. 

Dual  Responsibility 

I  hold  no  brief  for  the  unreasonable  exaction  of  labor 
as  to  working  conditions  and  wages ;  and,  with  other 
employers  here  in  contracting,  am  doing  my  best  to 
obtain  correction  of  the  many  abuses  that  crept  in 
during  the  unusual  conditions  of  the  war  and  post-war 
periods.  Nor,  on  the  other  hand,  have  I  great  sympathy 
with  the  attitude  of  some  employers  who  seem  to  think 
that  "now  that  we  have  them  in  a  corner,  give  !;hem 
hell,  boys."  In  other  words,  I  think  these  undesirable 
extremes  in  the  relations  between  employer  and  em- 
ployee are  apt  to  result  from  extreme  economic  condi- 
tions, and  I  believe  that  the  firm  business  basis  of  a 
stabilized  building  industry  can  come  only  from  an 
intermediate  and  consistent  course  of  reasonable  agree- 
ment between  employers  and  employees,  and  I  think 
the  greater  responsibility  for  moderation  rests  with 
employer,  for  obvious  reasons. 

We  operated  in  Buffalo  last  year  under  the  so-called 
open-shop  conditions ;  but  to  all  practical  purposes,  they 
might  as  well  have  been  union  conditions  as  exist  in 
New  York.  Frankly,  it  would  have  been  far  more  satis- 
factory both  from  the  standpoint  of  estimating  the 
cost  of  our  work  and  of  carrying  it  out,  as  we  could 
draw  from  no  personnel  or  long-established  group  of 
employees. 

Now  as  to  the  wage  rates  themselves,  in  most  cities 
agreements  expire  either  on  April  1  or  May  1.  Desiring 
to  reduce  the  cost  of  building  operations  and  to  secure 
greater  efficiency,  many  employers'  associations,  at  the 
sacrifice  of  their  business  prospects  this  year,  have 
entered  into  an  attempt  to  compel  labor  to  take  a  reduc- 
tion in  wages.  Where  these  attempts  are  based  upon 
moderation  and  with  a  reasonable  relation  to  the  re- 
duction of  the  cost  of  living  and  changed  condTlions, 
they  will  undoubtedly  be  successful  without  much  fric- 
tion and  will  result  in  lower  building  costs  without 
strikes  and  their  consequent  expenses.  In  some  places 
however,  employers  have  endeavored  to  obtain  25  or  30 
per  cent  cuts,  which,  in  my  opinion,  can  only  result  in 
a  long  and  costly  trouble  during  this  summer  with  the 
inevitable  compromise  at  the  end. 

Labor  Rates  and  Cost 

In  New  York  City  the  building  trade  agreements 
expire  on  Jan.  1,  1922.  So  there  will  be  little,  if  any 
possibility  of  a  change  in  the  rate  in  the  building  trades 
locally,  as  the  employers  cannot  afford  to  lose  the  moral 
advantage  they  have  always  had  in  the  fact  that  they 
have  never  broken  their  agreement.  As  you  can  readily 
imagine,  labor  will  hardly  be  coming  forward  volun- 
tarily to  suggest  cuts  even  though  for  its  ultimate 
benefit,  through  the  consequent  stimulation  of  building. 
I,  as  well  as  other  large  builders,  recognize  the  neces- 
sity for  reducing  the  cost  of  building  as   rapidly  as 
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possible  to  stimulate  building  operations;  but  on  the 
other  hand,  this  cannot  he  done  in  a  radical  or  "Bol- 
shevik" manner  without  laying  the  foundation  for  much 
future  trouble  over  a  long  period. 

Now  as  to  the  cost  of  labor.  There  has  been  a  very 
startling  reduction  in  the  cost  of  labor  in  building  oper- 
ations. Not  only  have  the  incompetent,  unambitious 
and  unskilled  mechanics  of  the  war  period  gradually 
disappeared  through  the  keener  competition  for  places, 
but  the  skilled  mechanics  now  working  are  very  anxious 
to  keep  their  jobs  and  consequently  are  producing  "a 
hundred  cents  on  the  dollar."  Today,  work  can  be  or- 
ganized along  the  lines  of  highest  efficiency,  planned 
with  complete  mechanical  equipment,  and  with  the 
knowledge  that  the  labor  organization,  from  the  fore- 
man dowii,  will  be  working  zealously,  anxiously,  and 
keenly  for  the  interest  of  the  contractor  and  the  owner 
in  order  to  reduce  cost  and  time  of  building  operation. 
There  are  verj-  few  of  the  trades,  in  this  respect,  that 
do  not  realize  the  war  is  over.  Possibly  in  one  or  two 
of  the  minor  building  divisions  where  there  still  exists 
a  scarcity  of  the  particular  skilled  labor  required,  there 
remain  traces  of  the  post-war  inefficiency ;  but  they  are 
so  slight  as  hardly  to  affect  the  large  reduction  of  costs 
in  other  directions. 

Moreover,  the  enormous  bonuses  for  over-time  work, 
the  excessive  transportation  costs  in  order  to  get  your 
materials  through  on  time,  the  absolute  undependabil- 
ity  in  quality  and  workmanship  of  manufactured  mate- 
rials, have  very  largely,  if  not  entirely,  disappeared, 
at  least  in  this  section  of  the  country. 


Return  Water  Pumped  300  Feet  To  Serve 
Utah  Irrigation  Project 

The  Bonneville  Irrigation  District  is  now  building 
works  in  Davis  County,  Utah,  to  supply  water  to  4,860 
acres.  The  water  is  diverted  from  the  Jordan  River 
just  north  of  Salt  Lake  City  and  consists  of  the  return 
water  from  seepage  and  waste  from  lands  higher  up  on 
the  river  which  would  otherwise  flow  unused  into  Great 
Salt  Lake.  A  pumping  plant  is  being  installed  to  lift 
the  water  to  two  levels,  150  and  300  ft.,  respectively, 
above  the  source  of  supply.  \\Tien  another  5,000  acres 
are  included  in  the  district  the  development  cost  will 
be  approximately  |70  per  acre,  it  is  claimed,  which  is 
said  to  be  much  lower  than  that  of  gravity  system  in 
the  vicinity.  The  development  is  to  be  finished  about 
July  1,  in  time  to  deliver  water  for  this  season's  crops. 

The  pumping  station,  located  near  a  44,000-volt  trans- 
mission line,  contains  four  pumping  units,  each  direct 
connected  to  a  2,.300-volt  motor.  The  motors  used  on 
the  .300-ft.  head  are  rated  at  1,200  hp.  and  700  hp., 
respectively,  while  those  on  the  150-ft.  head  are  600  hp. 
and  350  hp.,  respectively.  The  pumps  are  all  single- 
stage,  double-suction  centrifugals  havin;:  20-in.  and 
15-in.  discharges  delivering  25  and  15  sec-ft.,  respec- 
tively. The  pumps  on  the  300-ft.  lift  are  connected  in 
series. 

The  operation,  maintenance,  depreciation  and  amor- 
tization charges  for  the  first  20  years  are  e.stimated  at 
about  $10  per  acre-foot  of  water  required,  or  an 
average  of  $23  per  acre  of  land  now  in  the  district. 
After  this  period  the  bonds  issued  for  (he  construction 
of  the  pumping  plant  will  have  been  retired  and  the 
charges  are  to  he  reduced  to  about  half  the  initial  rate. 


Device  for  Testing  Sections  of 
Concrete  Pipe 

A  DEVICE  has  been  developed  by  the  California  Asso- 
ciation of  Cement  Pipe  Manufacturers  with  which 
hydrostatic  tests  can  be  made  on  single  sections  of 
concrete  pipe  without  the  use  of  false  ends  and  tie-rods. 
After  several  modifications  of  the  original,  the  form 
described  in  the  following  has  been  adopted  as  stand- 
ard and  the  same  design  is  used  for  various  pipe 
diameters. 


DEVICE  FOR  HYDROSTATIC  TEST  OP  CONCRETE  PIPE 

The  device  consists  chiefly  of  two  aluminum  clyinders, 
fitting  one  inside  the  other,  and  both  of  which  have 
flanged  ends.  A  tubular  gasket  made  of  rubl>er  fits 
between  the  inner  and  outer  flanges  at  each  end  of 
the  cylinder.  The  outer  flanges  can  be  adjusted  so  as 
to  fit  tightly  against  the  inside  shell  of  the  pipe,  and 
after  this  has  been  done  the  rubber  tubes  are  inilated 
with  water  pressure.  The  tubes  are  similar  to  inner 
tubes  for  automobile  tires  and  are  supplied  by  a  separate 
hose  from  the  pump.  By  forcing  water  into  the  tubes 
they  are  tightened  against  the  concrete,  and  then  water 
is  admitted  to  the  main  pressure  chamber,  or  space 
between  the  outer  aluminum  cylinder  and  the  inner 
face  of  the  concrete  pipe.  The  pressure  in  the  tubular 
gaskets  and  in  the  main  pressure  chamber  ran  be  sup- 
plied from  the  same  source  and  increased  at  the  same 
rate  after  they  have  separately  been  brought  up  to 
about  50  lb.  Beyond  this  point  the  pressure  in  the 
main  chamber  is  sufficient  to  hold  the  gaskets  against 
the  outer  flanges. 

Water  pressure  is  ordinarily  supplied  by  some  form 
of  hand  pump,  two  gages  are  used,  one  to  register  the 
pressure  of  water  in  the  rubber  gasket,  at  the  start 
of  the  test,  and  another  on  the  supply  line  to  the  main 
pressure  chamber.  This  main  pressure  gage  is  con- 
nected by  rubber  tubing  to  a  small  hole  seen  in  the 
accompanying  illustration  to  the  left  and  below  the 
opening  which  admits  the  water.  This  illustration 
shows  a  10-in.  testing  device  in  a  pipe  section  which 
has  been  broken  by  internal  water  pressure. 

Pressures  up  to  260  lb.  per  square  inch  have  been 
used  with  an  8-in.  testing  device  of  this  design,  although 
about  150  lb.  per  square  inch  is  considered  the  .safe 
limit  for  apparatus  now  in  use.  Improvements  in  the 
apparatus  which  are  now  under  consideration  are  ex- 
pected to  raise  the  safe  limit  to  a  higher  figure. 

The  foregoing  was  rompilod  from  information  sup- 
plied by  F.  W.  St.Tnloy.  rnginoer  for  the  California 
As.sociated  Concrete  Pipe  Manufacturers. 
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Labor  Hours  Per  Output  Unit  In  Building  Construction 

Tables  Showing  Time  Required  To  Accomplish  a  Unit  of  Carpenter  Work,  Masonry,  Excavation,  Painting, 

Plastering  and  Sheet  Metal  Work 


By  Frank  E.  Barnes 

Supervising  Building  Valuation  Engineer.  New  York  Central  Lines. 

New  York  City 

(Copyright,  1921,  by  PYank  E,  Barnes)- 


IT  IS  a  well-established  fact  that  one  of  the  greatest 
difficulties  which  building  contractors  have  to  face 
is  to  estimate  with  reasonable  accuracy  the  amount  of 
labor  necessary  to  install  various  kinds  of  building 
material.  Yet  this  knowledge  is  essential  in  order  to 
figure  correctly  the  cost  of  construction.  There  has 
been  an  increasing  demand  for  reliable  information  of 
this  nature.  The  accompanying  tables  are  presented  in 
the  hope  that  they  may  be  of  assistance  to  estimators 
and  others  engaged  in  contracting.  They  are  the  result 
of  painstaking  research  and  the  data  from  which  they 
were  derived  were  furnished  by  successful  contractors 
of  wide  experience.  No  data  were  used  that  seemed 
in  any  way  to  include  inconsistencies. 

The  information  was  required  to  establish  unit  prices 
as  of  1914  for  use  in  the  valuation  of  some  30,000 
buildings,  constructed  between  1880  and  1918,  located 
throughout  the  northeastern  part  of  the  United  States 
including  such  large  cities  as  Boston,  New  York,  Geve- 
land,  Cincinnati,  Chicago  and  St.  Louis.  In  all  of  the 
unit  prices  required,  the  amount  and  cost  of  material 
and  the  cost  of  labor  per  hour  could  be  established  from 
existing  records.  There  had  to  be  determined,  however, 
the  number  of  labor  hours.  Therefore,  a  comprehensive 
questionnaire  was  prepared  and  sent  to  leading  con- 
tractors throughout  the  section  of  the  country  where 
the  buildings  were  located,  asking  for  the  amount  of 
material  that  could  be  installed  per  day  in  each  of  the 
various  classes  of  carpentry  and  masonry  work  entering 
into  building  construction.  These  returns  were  then 
tabulated  and  compared.  Where  any  inconsistencies 
were  found,  they  were  returned  to  those  who  had  fur- 
nished the  information  for  review  and  revision.  If 
apparent  inconsistencies  could  not  be  entirely  cleared 
up,  the  whole  data  would  be  rejected.  After  a  very 
thorough  and  exhaustive  study  and  comparison  had 
been  made  and  all  errors  eliminated,  the  average  of 
the  resulting  figures  was  used  in  preparing  the  tables. 

Some  contractors,  by  thorough  and  careful  supervi- 
sion, get  more  work  from  a  gang  of  men  than  do  others. 
On  rough  work,  such  as  heavy  factory  construction  or 
large  buildings,  men  can  install  more  material  per  day 
than  they  can  on  private  residences  or  small  buildings. 
Differences  such  as  these  cannot  be  taken  into  con- 
sideration in  tables  of  this  kind.  Unusual  conditions 
should  be  taken  care  of  by  the  estimator  in  preparing 
his  unit  prices. 

It  should  also  be  stated  that  these  tables  were 
prepared  for  labor  showing  the  efficiency  that  was  com- 
mon before  the  World  War  and  on  the  assumption  that 
proper  supervision  was  exercised  to  secui-e  the  best 
results.  They  would  not  apply  to  the  grade  of  labor 
that  prevailed  during  1919  and  1920,  nor  to  the  inferior 
labor  that  is  sometimes  secured  in  country  districts 
and  small  towns. 

Carpenter  Work — The  percentage  of  waste  shown  in 
Table  I  was  figured  on  the  assumption  that   J  in.  is 


per  Hour 


used  in  the  width  of  boards  for  squaring  of  edges  and 
(  in.  for  matching  and  that  an  additional  10  per  cent 
of  waste  is  required  for  cutting,  sorting,  etc.  The 
tables  can  be  used  to  figure  the  cost  of  the  carpenter 
labor  only,  or  the  cost  of  the  carpenter  and  common 
labor  used  in  conjunction  with  the  carpenter  work.  To 
illustrate:  If  twelve  carpenters  are  used  on  a  job  with 
three  common  laborers,  the  carpenters  receiving  75c. 
per  hour  and  the  common  laborers  40c.,  the  price  of 
one  carpenter  should  be  added  to  one-fourth  of  the 


TABLE   I.     CARPENTER  WORK 

Per  Cent  No.  of 

of  Hours 
Kind  of  Work                             Waste      per  M.B.F. 

Nov.  drop  aid.  5i  in.  to  W 25  17  6 

Clapboards  4}  in.  to  W 46  17  8 

Board  and  batten  siding 10  17.3 

6-in.  wall  eh.  str.  SIS2E 19  12.6 

6-in.  wall  sh.  diag.  SIS2E 24  15.3 

6-in.  under  fl.  .itr.  SIS2E 19  10.9 

6-in.  under  fl.  diag.  SIS2E 24  12.9 

Roof  sh.  str.  1x6  rough 10  12.7 

Roof  3h.  str.  1x6  D.  &  M 25  12.8 

2-in.  fl.  plk.  on  joist,  SIS2E 16  6.9 

3-in.  fl  pik.  on  joist,  SIS2E 16  5.2 

Fin  fl.  onund.  fl.  I3/I6x2i 43  21.7 

Fin  fl.  on  und.  fl.  13/16x3} 33  20.3 

Fin.  fl.  onund.  fl.  11 /16x3i 33  16.2 

Fin.  fl.  on  joist  13/16x2} 43  22.4 

Fin.  fl.  on  joi.st  13/16x3} 33  21.0 

Fin.  fl.  on  joist    11/16x3} 33  17.5 

Wall  and  ceil.  sh.  1x3  D.  &  M 43  217 

TABLE  IL    CARPENTER  WORK 

Unit  No. 

of  of 

Kind  of  Work                             Work  Hours 

Nov.  drop  aid.  5}  in.  to  W 100  S.F.  2  2 

Clapboards  4i  in.  to  W 100  S.F.  2.6 

Board  and  batten  siding 1 00  S.F.  1.9 

Wall  sh.  3tr.  1x6  in.  SIS2E 100  S.F.  1. 5 

Wall  Sh.  diag.  1x6  in.  SIS2E 100  S.F.  1.9 

Under  fl.  str.  1x6  in.  SIS2E 100S.F.  1.3 

Under  fl.  diag.  1x6  in.  SIS2E lOOS.F.  1.6 

Roof  sh.  str.  1x6  in.  rough lOOS.F.  1.4 

Roof  sh.  .str.  Ix6in.  D.  &  M lOOS.F.  1.6 

2-in.  fl.  plk.  on  joist,  SIS2E 100  S.F.  1.6 

3-in.  fl.  plk.       joist,  SIS2E lOOSF.  1.8 

Fin.  fl.  onund- fl.  13/16x2)  in.  .                     100  SF.  3.1 

Fin.  fl.  on  und.  fl.  13/16x3}  in lOOS.F.  2.7 

Fin.  fl.  on  und   fl.  I  1/  16x3}  ..                         lOOS.F.  2  7 

Fin.  fl.  onjois    13/16x2} lOOS.F.  3  2 

Fin.  fl.  on  joist  13/16x3} lOOS.F.  2.8 

Fin.  fl.  on  joist  I  1/16x3}  in 100  SF  2.9 

1x3  in.  side  wall  and  ceil,  sh 100  SF  3.1 

Wood  shingles lOOS.F.  3.1 

Asbestos  shingles lOOS.F.  3,4 

Slateroof lOOSF.  2.9 

Prepared  roofing 100  S.F.  1 .  5 

TABLE  IIL    CARPENTER  WORK 

Unit  of  No.  of 

Kind  of  Work                             Work  Hours 

Box  fr.  wind.,  incl.  frame Each  4  3 

PI.  frame  wind.,  incl.  frame Each  3.1 

Hinged  door,  incl.  frame Each  5.0 

Hinged  door  and  trans.,  incl.  frame Each  6. 1 

Slidirg  door,  incl.  frame Each  8.1 

Slidi;  gdoor  and  trans.,  incl.  frame Each  9  7 

Ground!  in  frame  building 100  L.F.  2  5 

Grounds  in  masonry  building 100  L.F.  3  6 

One  member  base  board 1 00  L.F.  4  5 

Two  member  base  board 1 00  L.F.  6  2 

Chairrail lOOL.F.  41 

Picture  molding 100  L.F.  34 

Mold,  top  of  wainscot lOOL.F.  3  7 

Mortised  and  tenoned  framing 1.000  F,.B.M.  21   4 

Studding l.OOOF.B.M.  17  9 

Floor  and  ceiling  joists 1.000  F.B.M.  15  4 

Rafters  for  gable  roofs 1,000  F.B.NL  21    1 

Rafters  for  hip  and  val.  roofs I.OOOFBM.  26  S 

Floor  sleepers  in  sand 1,000  F.B.M.  22  7 

Floor  sleepers  in  cone l.OOOF.B.M.  26  8 

Roof  trusses  20  to  40  ft.  sp 1,000  F.BM.  32  3 

Cornice  ordinary  plain l.OOOF.B.M.  37.9 

Wood  lath M  5.7 


per  Hour 
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rate  of  common  labor  or  10c. ,  making  a  total  of  85c. 
per  hour.  It  is  possible  to  include  the  carpenter  fore- 
man also  if  this  seems  desirable.  For  instance,  if 
the  foreman  received  $10  a  day  and  the  payroll  of  the 
carpenters  and  common  laborers  under  him  is  $100  a 
day,  then  an  additional  10  per  cent  should  be  added, 
8Jc.,  making  93k.  per  hour  as  the  entire  cost  of 
carpenter  labor  together  with  helpers  and  foreman, 
which,  multiplied  by  the  number  of  hours  shown  in  the 
table,  will  give  the  cost  of  installing  the  various  kinds 
of  material  specified. 

Masonry   Work — In  figuring  the  masonry  work  the 
following  general  assumptions  were  made:    That  seven 


TABLE  IV.      MASONRY  WORK 

Init  nf  No    o( 

Kind  of  Work                             Work  Hour.- 

J-in.  hoi.  tile  part 100  S.F.  3  0 

4-in.  hoi.  tile  part 100  S.F.  3   1 

2-in.  wall  furring 100  S.F  3  0 

24-in  brook  tile 100  SF  2  6 

8-in.  hoi.  tile  in  ext.  walls 100  S.F  4  4 

I6-in.  found   walb  strk.  jnts IM    brick  5  6 

16-in.  factorj'  walls,  no  pUas IM.  brick  6  7 

16-in.  wall,  pilas.  cornice.^,  etc I M.  brick  8  2 

12-in.  factor>- walls,  no  pilas I M.  brick  8  2 

8-in.  factorv  walls,  no  pilas I M .  brick  1 0  2 

12-in.  wall.' pilas.  cornices,  etc I M.  brick  t  3 

8-in.  wall,  pilas.  cornices,  etc I M.  brick  12.0 

8  and  12-in.  backing  stone  ashler I M.  brick  7  6 

Sand  12-in.  backing  face  brick I M.  brick  7  8 

Face  brick  clipped  bond IM  brick  17  5 

Face  brick  Flemish  bond IM.  brick  21.0 


brick  should  be  figured  for  each  superficial  foot  of  wall 
4  in.  or  one  course  thick;  fourteen  for  two  courses, 
twenty-one  for  three  courses,  etc.,  and  that  in  figuring 
outs  all  openings  should  be  figured  full  size,  corners 
taken  but  once,  and  pilasters,  corbies,  etc.,  figured 
their  exact  size.  In  estimating  wall  and  book  tile,  the 
net  area  should  be  figured.  In  case,  however,  of  inches 
in  the  length  or  width  of  a  wall,  the  next  foot  should 
be  taken,  and  in  estimating  the  area  of  openings, 
inches  in  dimensions  of  width  or  height  should  be 
omitted. 

For  filling  in  the  cost  column  in  Table  IV,  the  rate 
per  hour  is  intended  to  cover  not  only  the  cost  of 
mason  labor,  but  also  that  of  hod  carriers.  When  an 
equal  number  of  each  are  used  on  a  job,  the  rate  per 
hour  for  masons  should  be  added  to  the  rate  per  hour 
for  hod  carriers  and  the  combined  figure  used.  If, 
however,  more  or  fewer  hod  carriers  are  used  than  of 
masons,  then  a  corresponding  percentage  should  be 
added  to  or  subtracted  from  the  rate  paid  hod  carriers 
before  adding  it  to  the  mason's  rate.  For  example,  if 
ma.sons  are  paid  80c.  and  hod  carriers  40c.  per  hour 
and  10  per  cent  more  hod  carriers  are  u.-^ed  than  masons, 
we  would  add  80c.  to  40c.  -\-  10  per  cent  of  40  or  44c., 
giving  a  total  of  $1.24  as  the  combined  figure.  In  ca.se 
it  is  desired  to  include  the  n^qson  foreman,  it  can  be 
done  in  the  same  manner  as  described  for  the  carpenter 
foreman. 

ETcaratinv  and  Shfrt  Pilinfi — The  information  for 
Table  V  was  prepared  by  the  same  method  and  the  .same 
degree  of  carefulness  exercised  as  in  the  tables  for 
carpenter  and  ma.son  work.  It  is  for  work  done  hv  the 
pick  and  shovel  method  only.  The  first  column  specifies 
briefly  the  kind  of  work,  but  any  other  excavation  which 
is  done  by  the  pick  and  shovel  method  can  be  inrludcH 
by  putting  it  under  the  heading  most  nearly  fitting  the 
conditions. 

Each  kind  of  work  is  figured  for  three  kinds  of  soil: 
The  first,  "Light  Loam  or  Sand,"  is  intended  to  include 
any  soil  that  ran  be  .shoveled  with  little  or  no  picking. 


The  second,  "Heavy  Loam  or  Medium  Clay,"  include.^ 
soils  that  are  easily  loosened  by  pick  and  handled  by 
shovels  without  much  difficulty;  while  the  third,  "Hard- 
pan  or  Cemented  Gravel,"  includes  those  that  are  loos- 
ened by  difficult  picking  or  are  of  such  a  sticky  nature 
that  the  shoveling  is  slow  and  expensive. 

The  work  is  again  divided  for  conditions  of  soil, 
whether  wet  or  dry.  All  soils  are  considered  dry  when 
it  is  not  necessary  to  do  considerable  pumping  and 
bailing,  or  to  sheet  pile,  to  keep  out  the  water.  The 
column  "Team  Haul"  is  intended  to  include  a  man  and 
team.  Where  the  haul  is  for  distance  greater  than 
500  ft.,  the  cost  can  be  figured  on  the  assumption  that 
a  dump  wagon  holds  li  cu.yd.  and  that  a  team  will 
walk  on  an  average  of  two  miles  per  hour.  Therefore, 
the  time  required  to  haul  1  cu.yd.  one  mile  would  be 
0.67  hr.,  or  for  each  additional  1,000  ft.  haul,  would 
be  0.125  hr. 

The  cost  of  sheet  piling  for  cellars  and  trenches  is 
for  average  work  and  the  hours  specified  are  for  one 
carpenter,  but  on  the  assumption  that  two  or  more  car- 
penters work  together  where  more  than  one  man  is 
needed  to  do  the  woi-k  economically.  The  amount  of 
lumber  specified  for  sheet  piling  is  on  the  assump- 
tion that  2-in.  plank  will  be  used  and  that  1  in.  addi- 
tional per  square  foot  will  be  required  for  string 
pieces,  bracing,  etc.  It  is  also  assumed  that  the  lumber 
is  used  twice.  If,  for  any  reason,  it  can  be  used  only 
once,  then  the  amount  of  lumber  shown  in  the  table 
should  be  doubled,  and  if  used  more  than  twice,  a 
corresponding  reduction  can  be  made. 

The  cost  of  the  work  has  not  been  carried  out  as  the 
price  of  labor  and  material  varies  so  much  for  different 
sections  of  the  countrv. 


TABLE  v.    EXCAVATION  AND  SHEET  PILING 
(Pick  and  Shovel  Method) 


Kind  of  Work 

(n   Dry 

(2)  Wet 

in 

^ 

f- 

^■^ 

Light  loam 

or  sand,. . . 

0  92 

0  9? 

0  75 

Cellar?    not    over    8   ft 
deep.  loading  to  dump 

Hea%Tlm 
Hsrdpan  or 

>r  med,  clay 
eem  grav. 

1  55 

2  18 
1   50 

1  55 

2  18 
1   50 

0  25 
0  25 
0  75 

Hea\*v  Im. 

ir  med,  clay 

2  40 

7  40 

0  75 

llardpan  or 

eem.  grav. 

3  43 

3  43 

0  25 

Light  loam 

or  Rand,. . . 

1  60 

1    60 

Cellars    not    over    8    ft 
deep,  wheeling  not  over 
100  ft. 

Heavy  Im 
llardpan  or 
Light  loam 

>r  med,  clay 
rem  grav.. 
or^^and 

211 
2  96 
2  11 

2  II 
2  96 
2  11 

Heavy Im 

irmed  clav 

2  86 

2  86 

Hardpan  or 

rem  grav. 

4  21 

4  21 

Light  loam 

or  Band  .    . 

1   19 

0  79 

1   98 

Trenche,^  not  over  6  ft 
deep,  throoing  to  one 
fide 

Heav-ylm 
Hardpan  or 
Light  loam 

irmcl  clay 
rem  grav. 

1  63 

2  58 
1   54 

0  83 

1  00 
0  79 

2  46 

3  58 
2  33 

Heavy  Im  or  me<l.  clay 

2  16 

0  83 

i  99 

Hardpan  or 

eem  grav 

3  64 

1  00 

4  ,,4 

Light  loam 

1   90 

0  79 

2    69 

Trenehe*  6  ft    to  10  ft 
deep,  tbronina  to  one 
ndc 

Heavy  Im 
Hardpan  or 
Light  lonm 

ir  nied  clay 
rem  grav 
or  ^nnd 

2  22 

3  64 
2  58 

0  83 

1  00 
0  79 

3  05 
3   64 
3    37 

Heavy  Im 

w  med  elay 

2  86 

0  83 

3   69 

Hardpan  or 

eem  grav 

5  00 

1  00 

6  00 

Light  loam 

or  sand 

2  86 

0  79 

3  65 

Trench-  10  ft    to  14  (t 
deep,  throwing  to  one 
side 

Heavy  In. 
Hardpan  or 
Light  loan. 

tr  nie*l  clay 
.cm  grav. 
.r  .Rii.l 

3   33 
5  00 

3  80 

0  83 

1  00 
0  79 

4    16 

6  00 
4   59 

Heavy  In,  < 

rn.e,!  clay 

4   44 

0  83 

5  27 

Hardpan  nr 

eem  grav 

7  27 

1  00 

8  27 

SHI, IT    nl.lNti   1 

fin 
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n»    M  B  F. 

Inilof 

U< 

Ult 

'1 

Kind  o(  » 

otk 

Work 

Carp.  1 1 

mber 

Crllnr   pel    r,-  f,    «    l<      ,Irr, 

onsr 

6  90 

0   15 

Both  •mil'. 

00  I.F 

46  00 

1  00 

Both  ndf 

OOL.F 

62.00 

4  20 
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TABLE  VI.     PAINTING 


2^    flS 


Surface 
Plastered  walls  and  ceilings. . 
Plastered  walls  and  ceilings. . 
Plastered  walls  and  ceilings. . 
Plastered  walls  and  ceilings. . 
Plastered  walls  and  ceilings.. 

Brick  walls 

Brick  walls 

Brick  walls 

Floors,  wood - 

Floors,  wood 

Floors,  wood 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 


Kind  of  Paint  Z^ 

Varnish  size,  gal 1 

Lead  and  oil.  gal 2 


voodwork . 
voodwork  - 
voodwork . 


Exterior 
Exterior 
Exterior 

Single  door  with  transom 

Single  door  with  transom 

Single  door  with  transom 

Single  door  with  transom 

Single  door  without  transom. 
Single  door  without  transom. 
Single  door  without  transom. 
Single  door  without  transom. 

Single  window 

Single  window 

■Sirgle  window 

Single  window 

Single  window 

Shirgles 

Picture  mould  or  chair  lail.. . 
Picture  mould  or  chair  rail.. . 

Base  board 

Base  board 

Base  board 

Picture  mould  or  chair  lail... . 

Iron  stairs  and  railing 

Gutters  and  leaders 

Sheet  metal  roof 


White-wash.  lb 2 

Cold  water  paint,  lb 2 

Lead  and  oil.  gal 2 

Linseed  oil,  gal 2 

Filler,  lb 1 

Varnish,  gal 2 

Filler,  lb 

.Shellac  and  putt>*.  gal 

Varnish,  gal 

Rub  and  finish,  gal 

Lead  and  oil,  gal 

Shellac  and  putty,  gal. . . 

Varnish,  gal 

Lead  and  oil.  gal 

Filler,  lb 

Shellac  and  putty,  gal 

Sandpaper  and  varnish,  gal . 

Rub  and  finish,  gal 

Filler,  lb 

Shellac  and  putty,  ga! 

Sandpaper  and  varnish,  gal. 
Rub  and  finish,  gal 


,1b. 


Fille  . 

Shellac  and  putty,  gal . 
Sandpaper  and  varnish,  gal 
Rub  and  finish,  gal .  .  . 

Lead  and  oil,  gal 

Sta 


0  17 
0  45 

0  17 

5  50 
4.00 

6  00 
10  00 

1  45 
0  37 

2  00 
0.47 
2  00 
0  35 
0  45 
0  10 
0.70 
0  35 

0  42 
0.72 

1  50 
0  20 

0  50 
0.  10 

1  25 
0  13 


3  s 

a^ 

0  45 

1  05 
0.25 
0  35 
0.67 
0  67 

0  57 

1  13 
0  83 

0  67 
1.17 

1  25 

0  85 

1  90 

1  17 

2  37 

0  85 

1  83 
2.77 
1   45 

1  00 

2  25 
1.25 


NOTE. — Unit  of  work;    I  to 
stairs  per  flight,  shingles  per  M, ; 


Filler,  lb 

Varnish,  gal 2 

Filler,  lb ' 

Varnish,  gal 2 

Lead  and  oil,  gal 3 

Lead  and  oil.  gal 3 

Lead  and  oil,  gal 3 

Lead  and  oil,  gal 3 

Lead  and  oil,  gal 3 

19.100  sq.ft  :  20  to  32  each;  34  to  39,  lOOli: 
roof  per  100  sq.ft.:  gutters  per  lOOlin.ft. 


0  50 
0  09 
0  20 

0  05 
0.26 
3  00 

1  00 
0  25 

2  00 
0.75 
0.70 
0  23 


1.60 
0.85 
0  45 
0.20 
0  70 

0  33 

1  08 
0  50 
0  30 
0  82 

0  75 

2  25 

3  00 

1  00 
13  50 

5  00 
0  62 

,  ft.; 


Painting — Table  VI  is  compiled  from  information 
furnished  by  a  number  of  painting  contractors  who  are 
thoroughly  competent  and  have  for  many  years  been 
doing  painting  work  in  connection  with  all  grades  of 
building  construction.  No  attempt  has  been  made  to 
carry  out  actual  costs  for  labor  and  material  as  the 
prices  that  would  fit  conditions  today  might  be  worth- 
less in  the  course  of  a  few  months.  In  regard  to  over- 
head and  profit, -if  this  worlt  is  to  be  done  by  a  sub- 
contractor, there  should  be  added  at  least  25  per  cent 
to  the  cost  of  labor  and  material  to  cover  his  overhead 
and  profit. 

Sheet  Metal  Work — Table  VII  was  prepared  in  the 
same  manner  as  Table  VI.  Ten  per  cent  has  been  added 
to  material  for  waste  in  standing  seam  work,  and  five 
per  cent  for  flat  woi-k  for  both  side  sheathing  and 
roofs.  Seventeen  and  one-half  per  cent  has  been  added 
for  corrugated  iron  and  steel  to  take  care  of  laps,  cut- 
ting waste,  etc.  The  table  shows  the  amount  of  material 
and  the  number  of  hours  required  both  for  shop  and 
field  labor.  Prices  of  material  and  labor  will  var>' 
according  to  local  conditions.  At  least  thirty  per  cent 
should  be  added  to  the  cost  of  labor  and  material  to 
take  care  of  overhead  and  profit  for  the  sub-contractor, 
and  in  some  cases  it  is  claimed  by  sheet-metal  workers 
that  their  overhead  is  fully  thirty  per  cent  and  that  ten 
per  cent  more  should  be  added  for  profit. 

Furring  and  Lathing— Tah\e  VIII,  in  the  column 
"Spacing  of  Supports,"  for  the  first  eleven  lines,  shows 
the  spacing  of  furring,  while  lines  12  to  21  inclusive, 
show  the  spacing  of  wood  studs  or  joists.  The  column 
for  furring  cost,  in  the  first  eleven  lines,  gives  the 
weight    of    furring    material,    including    the    necessary 


TABLE  VII.    SHEET  METAL  WORK 


Kind  of  Material  and  Gage 

Plain  steel  No.  28 

Black  iron  No.  28 


Galv.  steel  No.  28 ( 

Galv.  steel  No.  26 

Galv.  steel  No.  24 i 

Galv.  steel  No.  20 

Galv.  iron  No.  28 I 

Galv.  iron  No.  26 S 

Galv.  iron  No.  24 2 

Galv.  iron  No.  22 -S 

Galv.  iron  No.  20 | 

Galv.  steel  No.  28 ] 

Galv.  steel  No.  26 I 

Galv.  steel  No.  24 I 

Galv.  steel  No.  20 [ 

Galv.  steel  No.  28 _ 

Galv.  steel  No.  26 g 

Galv.  steel  No.  24 

(  Galv.  steel  No.  20 

[  Galv.  steel  No.  28 - 

Galv.  steel  No.  26 i 

Galv.  steel  No.  24 ^ 


■-      Galv.  steel  No.  28. 

i'      Galv.  steel  No.  26. 

(  Galv.  steel  No.  24. 

Galv.  iron  No.  26.. 
Galv.  iron  No.  24  . 
Galv.  iron  No.  22.. 
Galv,  iron  No.  20 , . 

Galv.  iron  No.  26  . 
Galv.  iron  No.  24. . 
Galv.  iron  No.  22. 
Galv.  iron  No.  20. . 

(Galv.  iron  No.  28. 
Galv.  iron  No.  26, 
Galv.  iron  No.  24. . 

I  Galv.  iron  No.  28. 
Galv.  iron  No.  26. 
Galv.  iron  No.  24, 


Wood     Wt. 

or      Lb.  per 

Steel    Sq.Ft. 

0  638 

0  625 

(         0  798 

0  925 

1  1 80 
I  690 

j  0  785 

•3  0  910 

?■  1  160 

•<  I  410 

I  1  660 

0  870 
I  I   009 

I  I    287 


0  870 

1  009 
1  287 
1   843 

0  895 

1  037 
1    323 

0  895 

1  037 
1   323 

0  992 

1  265 
I    538 


Wt. 
100    S.F. 

Fin. 

Work,  Lb. 

67  0 

65  6 

83  8 
97  1 
123  9 


121  8 

148  0 

174  3 

102  2 

118  6 

151  2 

216  6 

102  2 

118  6 
1512 


105  2 
121  8 
155  5 


Hours 

to  Lay 

One  Sq. 

with  Man 

and  Helper 

3  2 

3  2 

3  2 
3  2 

3  2 

4  0 

3  2 
3  2 
3  2 

4  0 

3  2 
3  2 

3  2 

4  0 

4  0 
4  0 
4  0 
4  5 

3  2 
3  2 
3,2 

4  0 
4  0 
4  0 

3  2 

3  2 

4  0 

0  992 

1  265 
I   538 


0  880 

1  020 
1    300 

0  880 

1  020 
1,300 


103.4 
119  8 
152.8 


Kind  of  Material 
16-Oz.  Copper 

Batten  seam  roof 

Standing  seam  roof 

Flat  steam  roof 

Wall  covering 

Plain  casings 

20-in.  flashings, 

36-in.  box  gutter  linings 

Mouldings  24-in.  girt 

Mouldings  30-in.  girt 

Mouldings  36-in.  girt 

Mouldings  42-in.  girt 

Mouldings  48-in.  girt 

Leaders  4x5  in 

Leaders  4x4  in 

Leaders  3x4  in 

Leaders  25x3  in 

Leader  heads 

IC  40-Lb.  Tin 

Batten  seam  roof 

Standing  seam  roof 

Flat  seam  roof 

36-in.  box  gutter  linings 

20-in.  flashings 

No.  22  Galvanized  Iron 

Mouldings  24-in.  girt 

Mouldings  30-in.  girt 

Mouldings.  36-in.  girt 

Mouldings  42-in.  girt 

Mouldings  48-in.  girt 

Plain  casings 

Leader  heads 

No.  26  Galvanized  Iron 
Leaders  4x5  in.  or  6-in.  diameter. 
Leaders  4x4  in.  or  S-in.  diameter.  . 
Leaders  3x4  in.  or  4-in.  diameter.  . 
Leaders  21x3  in.  or  3-in.  diameter. 


Wt.  Lb. 

per 
Unit  of 
Unit  Fin.  Work 


With  Man  and  Helper 

Hours  Hours 

Req.  One        Req.  One 

L'nit  of  L'nit  of 

Shop  Labor    Field  Labor 


1   7 


3  2 


2   3 

3  6 

1    1 

4  0 

1    1 

5  3 

0  6 

4  0 

6   9 

24  0 

6   9 

8  0 

8   6 

10  7 

10   3 

10  7 

12  0 

16.0 

13  7 

16  0 

5  7 

8  0 

5  7 

8  0 

5  7 

8  0 

5  7 

8.0 

6   9 

24  0 

0    6 

4  0 

6   9 

8  0 

8   6 

10  7 

10    3 

10  7 

12    0 

16  0 

13   7 

16  0 

5  7 
5  7 
5.7 
5.7 


8  0 
8  0 
8.0 
8.0 
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Class  of  Work 
Furring  and  Lathing 

Beams  and  girders 

Beams  and  girders 

Metal  partitions 

Metal  partitions 

Hea\'3r-  cornice  and  false  beam 

Semicircular  or  segmental  ceilings 

Groined  arches,  domes,  etc , 

Ceilings,  furring  clipped  to  beams 

Ceilings,  furring  chpped  to  beams 

Hung  ceilings,  including  purlins,  tlips.  etc 
Hung  ceilings,  including  purlint.  clips,  etc 

Metal  Lath 
Ceilings  and  partitions  stapled  on  wood . . . . , 

Ceilings  and  partitions  stapled  on  wood 

Coves  and  cornices  stapled  on  wood 

Coves  and  cornices  stapled  on  wood 

Beams  and  girders  stapled  on  wood 

Beams  and  girders  staplcfl  im  wood 

Wood  Lath 

Partitions  and  ceilings 

Partitions  and  ceihngs 

Coves  and  cornices 

Coves  and 


TABLE  VIIL    FURRING  AND  LATHING 

Spacing 

of 
Supports, 

Kind  of  Material  In. 

H-h  in.  bar  iron  and  metal  lath 12 

Ix^-in.  bar  iron  and  metal  lath 16 

Ixixi-in.  angles  and  metal  lath 12 

IxIxJ  in.  angles  and  metal  lath 16 

Ixi^-in.  bar  iron  and  metal  lath 12 

IxA-in.  bar  iron  and  metal  lath 12 

Ix  A-in.  bar  iron  and  metal  lath 12 

1-in.  channels  and  metal  lath 12 

1-in.  channels  and  metal  lath 16 

1-in.  channels  and  metal  lath 12 

1-in.  channels  and  metal  lath 16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Wood  lath  and  nails 1 2 

Wood  lath  and  naila I6 

Wood  lath  and  nails 12 

Wood  lath  and  naila |6 


Time 

Requirtd 

to    Install 

3ne    Sq.Vd. 

Hrs. 

Furring 
Material 

In 
I.b.  per 
Sq.Vd. 

Lath, 
aj.Yd 

0  80 
0.56 
0  42 

7  1 
5  7 

8  5 

1.05 
I.OS 
1.05 

0  32 

1  00 
1   00 
1   78 

b  8 
7   1 
7   1 
II   7 

1  05 
1.05 
1.05 
1.25 

0  25 
0  20 
0  33 
0  26 

9   4 
7  2 
12  8 
10  2 

1.05 
1.05 
1  05 
1  05 

0   12 
0  09 
0  22 

0  05 
0  05 
0  05 

1   05 
1  05 
1  05 

0  18 
0  22 
0  18 

0  05 
0  05 
0  05 

1  05 
1  05 
1   05 

0.11 
0.08 
0.22 

Nails 
0   10 
0   10 
0   14 

No 
14  J 
14  5 
14  5 

Kind  of  Coat 
Scratch  ( 1-2)  on  wood  la 


TABLE  IX.    PLASTERING 
Thick- 


nesa       Kind  of  Material 
1  /  Lump  line  and  hair,  bbl 
'  1  SancT  eu  yd    

Scratch  ( 1-2)  on  wood  lath J  {  Sanl^'uTd:.*""' '  '■'■'■ 

Scratch  (1-2)  on  metal  lath J  I  ^^^j  J^^^j"'"'  ^^^"'^^^ 

Scratch  ( 1-2)  on  metal  Uth J  |  ^^^^i^^^^T  '°°  ' ' ' ' 

o,...^  , ,  ,,                                          1  /  Lump  Umc  and  hair.  bbl. 
Brown(|.3) *  \  Sand  cu  yd     


tieing  wire  and  for  lines  12  to  21,  the  weight  of  staples  material  as  given  in  column  5,  except  for  the  finished 
or  nails  per  yard  of  lath.  Five  per  cent  has  been  coats,  will  vary  somewhat  where  a  different  thickness  is 
added  to  metal  lath  to  take  are  of  cutting  waste,  etc.  used  than  that  specified.  The  same  applies  to  the  labor. 
If  the  work  is  done  by  a  sub-contractor,  from  twenty  In  case  of  very  irregular  walls,  open  lath,  etc.,  the 
to  twentj'-five  per  cent  should  be  added  for  overhead  time  shown  would  be  somewhat  increased.  The  table, 
and  profit.  however,  is  intended  to  take  care  of  average  work.  If 
Plastering — Table  IX  shows  the  amount  of  material  the  work  is  done  by  a  sub-contractor,  at  least  twenty 
and  labor  for  one  coat  of  various  kinds  of  plaster  per  cent  to  the  cost  of  labor  and  material  should  be 
work  as  specified  in  column  2.  The  assumed  thickness  added  for  overhead  and  profit.  No  blanks  have  been 
is  given  in  column  3.  This  thickness,  of  course,  will  provided  for  carrying  out  the  cost  of  labor  and  mate- 
vary  due  to  the  kind  of  metal  lath,  spacing  of  wood  rial,  as  it  is  thought  that  anyone  using  this  table 
lath,  the  irregularity  of  the  wall,  etc.     The  amount  of  would  probably  draw  it  off  on  other  paper.     In  which 

=  case,  they  could  easily  arrange  for  the  necessary  blank 
spaces.     It  will  also  be  necessary  to  combine  the  scratch 

Material.  Labor  coat,  brown  coat  and  finish  when  plastering  on  lath, 

sq.Yd    sq.Yd.  and  brown  coat  and  finish  when  plastering  on  masonry, 

0  oio8   0  0519  '"  order  to  make  a  complete  cost  of  plastering. 

0  0068  . ! 

0  0108  0  0519  

0  0323  

0  0143  0.0571 

0  0143   6o57i  Authorize   Higher  Working  Stresses  in   Steel 

0  0278    .!...  Framework  of  New  Buffalo  Hotel 

0  Oin     0.1231 

0  0050  By  vote  of  the  city  commission  of  Buffalo  the  use  of 

0  0086    ......  working  stresses  of  18,000  lb.  per  square  inch  has  been 

0  0003   "I"*'  authorized  for  the  steel  framework  of  the  new  Statler 

0  0012    0  1667  Hotel   in   that  city.     As   the   structure   was   originally 

0  0083     ■  ■  designed  by  George  B.  Post  &  Son  of  New  York  City, 

0  0017    d  iooo  architects  for  the  owner,  the  Buffalo  building  code  was 

0  0017    0  iooo  followed   literally,    the    beams    being    designed    for    an 

0  009*    0  1333  extreme  fiber  stress  of  16,000  lb.  per  square  incTi  and 

0  0091    6  iJ33  ^^^  columns   for   a   flat   unit   stress   of    12,000   lb.   per 

0  0062       ■  j.  square  inch,  as  allowed  by  the  code  for  columns  shorter 

0  0154     ! than  90  radii.     The  steel  frames  so  designed  involved 

0  0032    ::::;  about  8,000  tons  of  steel.     E.  M.   Statler.   the  owner, 

0  0?"    "  '"'  thereupon  made  application  to  the  city  commission  that 

0  0009   0  i455  ^^^  ^        ^^  suspended  for  this  particular  building  and 

00222  working  stresses  one-eighth   higher   lie  sanctioned   for 

0  0025    the  design.     The  request  was  made  with  the  approval 

0  ot«2  0  1600  o{  W.  J.  Thomas,  structural  engineer  to  the  architect, 
J  ^l\  and  was  endorsed  by  the  building  code  revision  com- 
0  0175  0  1600  mittee  of  Buffalo.  This  committee's  recommendation 
0  0156  was  sub.sequently  adopted  by  the  city  commission.  The 
0  0007  '  '"'  ''^^'  framework  has  therefore  been  redesigned  for  beam 
0  0500  ..'.  stres.'ies  of  18,000  lb.  per  square  inch  and  a  column 
0  0067  0  MOO  |o^ji„g  of  nj^OO  lb.  per  square  inch,  instead  of  1,600 
lb.  and  12.000  lb. 


Brown  (1-3) »  (  ^^^  ^l-'r^ 

Finish— ODOOtb — aaod 

Finish — smooth — sand 


Finish     smooth ,  .  

Finiab— f-mooth   

Finish  ( 1-3)  sanded   

Finish  ( 1-3)  sanded   

.'^rat4:b  (l-l-S)  Ksene  cement  on 
nieul  lath      

Brown  (1-1-7)  K«eDe  oement   . 

ncnt(300lb   K. 


Sand,  cu  yd 

Lump  lime,  bbl 

Pla-ter  I'ari^.  ton     . 

White  sand,  cu.yd 

Hydr.it«l  lime.  ton. 

Pla^'ter  Pahj.  ton 

White  .-and.  ru  yd    .    . 

Lump  lime,  bbl 

Pla.'iler  Pari",  ton . . .    . 

Fini<4hinK  Ume,  ton.. 

Plaiter  Paris,  ton... 

Lump  litiif .  bbl     

White  sand,  ru. yd 

Ilydriit^l  lime.  ton. 

White  !.and,  ru  yd 

Kerne  cement,  ton. . . . 

Hydrnted  lime,  ton. . 

Sand,  ru  yd 

Hair,  bu  

f  Keeiir  cement,  ton  ... 
'  Ilydrnted  lime,  ton. 
I  Sand, ru  yd 
J  Kerne  rement.  ton. . 
1  Fini-hing  lime,  ton 
f  I'ortland  rrmrnt,  bbl. 

Sand,  cu  yd 

Hydrate<l  hme,  ton 

Portland  rement,  bbl 
'Hand,  ruvd 
I  Hydrale.1  lime,  ton 
(  Pfrftland  cement,  bbl... 

,«aml.  ruvd 
1  Hydtttteil  lime,  ton. 
(  Portland  rrmcnt.  bbl 

Finish— P.C.(l->-IOr,,lime) 1     Said.ryyd 

(  Fini-hing  lime,  loo  . 

f  WhiteP  C.bbl 

Stuceo  (!•  1-2)  pebble  dasb j  While  mnd,  en.^ 

1  Oravel.  cu.yd 
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Pivoted  Jacks  to  Prevent  Rotation 
of  Tunnel  Shields 

To  ELIMINATE  difficulties  in  shield  tunneling  from 
rotating  of  the  shield  a  new  jack  arrangement  has 
been  developed  by  W.  B.  Updegraff,  of  the  Watson- 
Stillman  Co.,  New  York  and  patented.  It  is  now  ready 
for  practical  application  in  that  company's  shield-jack 
equipments.  Hitherto  no  satisfactory  means  have  been 
available  to  the  engineer  engaged  in  driving  a  tunnel 
through  soft  ground  by  the  shield  method  for  dealing 
with  the  tendency  manifested  by  many  shields  to  rotate 
around  the  longitudinal  axis  as  the  tunnel  is  driven 
ahead.  Since  working  platforms,  doors  and  other  in- 
ternal structures  of  the  shield  are  thrown  out  of  level 
by  the  rotation,  the  tunneling  operations  are  made 
noticeably  more  difficult,  expensive  and  dangerous.  With 
an  elliptical  section  of  tunnel,  rotation  would,  of  course, 
be  wholly  unpermissible,  and  the  chance  that  it  might 
occur  has  been  urged  as  an  effective  reason  against 
the  adoption  of  such  a  section  when  proposed  as  a 
means  of  improving  the  clearance  or  strength  conditions 
of  tunnels.  The  new  arrangement  is  exceedingly  simple, 
consisting  of  nothing  more  than  mounting  the  jacks 
in  such  a  way  that  they  can  be  adjusted  in  a  tangential 
plane  through  10  or  15  deg.  either  side  of  the  front-to- 
back  erection.     When  a  jack  is  thus  "angled,"  it  will 


MODEL  OF   PIVOTED   JACK.   A.S.SE.\[BLEn 
AND    UNASSEMBLED 

obviously  exert  a  rotative  moment  on  the  shield  as  it 
is  operated  to  force  the  shield  ahead. 

One  or  all  the  jacks  of  a  shield  so  equipped  may  be 
angled,  in  different  amounts,  and  the  rotative  forces 
thus  adjusted  to  suit  the  requirements  of  the  moment. 
By  proper  manipulation,  moreover,  it  is  possible  to  use 
the  jacks  to  exert  a  vertical  force  (lifting  or  depressing) 
iin  the  nose  of  the  shield,  or  a  lateral  force  to  right  or 
left,  to  help  in  guiding  the  shield.  However,  the  primary 
function  of  the  pivot ed-jack  is  to  deal  with  rotation. 

A  diagram  sketch  of  the  pivoted-jack  arrangement  is 
shown  in  the  upper  part  of  the  drawing,  which  rep- 
resents a  sectional  plan  view  of  a  shield  with  the 
lower  jack  set  at  an  angle.  There  is  a  pivotal  mounting 
at  the  rear  end  of  the  jack,  and  a  circular-arc  block 
bearing  at  the  front,  with  pi-ovision  by  registering 
notches  and  a  locking  pin  for  setting  the  jack  at  various 
angles  along  the  arc.  The  detail  sketch  at  the  right 
shows  a  separate  jack  pot  which  constitutes  the  shoe  of 
the  swinging  part,  the  jack  being  set  into  the  pot  as  a 
separate  member,  for  removal,  repair,  or  replacement. 


Adaptation  of  the  design  to  a  working  scale  is  shown 
in  the  lower  part  of  the  drawing,  taken  from  a  work- 
ing drawing  of  the  jack  mounting  for  a  shield  of 
30  ft.  6  in.  diameter.  This  shield  is  to  be  equipped 
with  31  jacks,  each  of  36-in.  stroke  and  216  tons 
capacity.     In  this  design  the  arc  block  is  detailed  with 


Diagram  Sketch  ot 
Swinginq  Jack  Arrangement 


Swinging 
Jack  "Pot 
/i+h  Removable 
Jack 


Jack  Mounting  -for  BO-e'Shield 

PIVOTED   JACK    MOUNTING    AS    DESIGNED 
FOR   SO-FT.    SHIELD 

lateral  wings  to  form  the  jack  pot,  and  the  jack  merely 
butts  against  the  cylindrical  face  of  this  block,  without 
locking  arrangement.  Two  bolts,  which  hold  the  head 
of  the  jack  in  its  spherical  socket,  control  its  angular 
.setting  and  hold  it  in  position.  By  removing  these  two 
bolts  the  jack  may  be  pulled  out  for  inspection  or  repair. 
Felt  packing  between  the  main  socket  plate  and  its  cover 
plate  prevents  the  entrance  of  dirt  or  grout  into  the 
jack  compartment,  and  the  head  of  the  jack  with  its 
bolts,  etc.,  may  be  protected  by  clay  mudding. 

An  important  element  of  the  design  is  the  selfadjust- 
ing  bearing  shoe  at  the  outer  end  of  the  ram.  The  shoe 
swings  on  the  ball  end  of  the  ram,  and  is  held  by  a 
pin  whose  seating  hole  in  the  jack  head  is  slotted  to 
taper  form  to  permit  the  head  to  swing  in  a  plane  tan- 
gential to  the  tunnel  while  yet  resisting  the  twist  that 
would  develop  as  a  result  of  the  offset  between  the  shoe 
and  the  ram  center,  when  the  jack  is  operated  at  an 
angle. 

Work  Begun  on  Calcutta  Dock 

Work  has  begun  on  the  King  George's  dock  in  Cal- 
cutta, India,  according  to  recent  issue  of  Commerce 
Reports.  Owing  to  the  nature  of  the  soil,  it  is  pro- 
posed to  construct  both  entrances  and  the  dock  itself  by 
sinking  wells  or  monoliths.  The  first  section  of  the  work 
will  consist  of  the  entrance  lock  and  dry  docks  and  the 
northern  portion,  comprising  altogether  11  berths, 
arrangement  being  made  to  use  the  first  5  of  these  as 
soon  as  they  are  ready,  probably  by  1927.  It  is  esti- 
mated that  each  year's  work  will  involve  the  utilization 
of  large  quantities  of  brick,  lime,  cement,  steel,  and 
stone,  and  that  13,250,000  cu.ft.  of  excavating  will  be 
done,  employing  some  10,000  laborers.  The  dock  system 
will  consist  of  a  basin  and  two  long  arms,  each  about 
4,500  ft.  long  by  650  ft.  wide.  When  complete  the  water 
area  of  the  dock  will  be  about  190  acres,  the  length  of 
the  quay  wall  about  25,000  ft.,  and  the  number  of  berths 
35.  The  two  dry  docks  will  measure  in  all  1,190  x  80  ft. 
Thirty-three  of  the  berths  will  be  equipped  as  import 
or  export  berths. 
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Unified  Terminal  Operation  Held 
Essential  to  Economy 

Abstract  of  papfr  by  George  II.  KimhaU,  consutting  engineer, 
Pontiac,  Mich.,  read  before  Buffalo  Section,  Am.  Soc.  C.  E.  April 
5.    1921. 

UNIFIED  operation  of  all  terminal  facilities,  a  gen- 
eral classification  and  clearing  yard,  exterior  con- 
necting lines  for  diverting  through  freight  movements, 
and  local  yards,  for  holding  city  and  industrial  freight 
ready  for  delivery,  must  finally  control  the  terminal 
situation  in  any  great  city  if  industrial  growth  is  to 
go  on  unchecked  and  sei-vice  be  performed  with  economy 
and  dispatch.  Any  discussion  of  the  subject  must  be 
largely  general  since  its  ramifications  reach  out  into 
details  varying  with  circumstances.  Present  condi- 
tions are  a  discredit  to  all  concerned,  but  the  railroad 
service  holds  the  engineering  and  operating  ability  to 
work  the  necessary  transformation.  We  have  come  to 
a  time  of  forced  readjustment  in  railroad  affairs,  when 
to  stand  still  is  impossible,  even  though  our  future 
course  is  far  from  clear,  but  the  great  need  today  is 
for  an  increase  of  capacity  together  with  more  prompt 
movement   and   greater  economy. 

Line  Movement  Slowed  Down 

The  terminal  problem  has  emerged  following  the 
growi;h  in  tonnage  density  which  has  doubled  about 
every  ten  years.  Under  these  conditions,  the  line,  move- 
ment slowed  down  in  spite  of  the  rapid  increase  in  the 
capacities  of  cars  and  locomotives  and  the  reconstruc- 
tion of  tracks  and  structures,  so  that  the  proportionate 
capacity  from  increased  facilities  was  not  fully  realized. 
Since  the  steam  locomotive,  speaking  broadly,  has 
reached  its  limits  of  economy  and  efficiency  and  im- 
poses limitations  on  the  whole  operating  system,  elec- 
trification may  be  considered  the  only  ultimate  solution 
of  present  railroad  difficulties.  Electrification  of  termi- 
nals will  naturally  come  last,  but  the  requisites  of 
economical  terminal  operation  apply  either  with  steam 
or  electricity.  If  we  propose  to  pour  at  least  twice  the 
present  volume  of  tonnage  through  these  terminal  "bot- 
tle necks,"  the  whole  operating  system,  at  least  so  far 
as  train  movements  and  things  related  thereto  are  con- 
cerned, must  be  modified  to  secure  the  full  benefits  of 
possible  economies.  There  is  no  doubt  at  this  time  that 
these  possibilities  are  very  great.  I  feel  sure  that  this 
problem  will  have  to  be  met  before  we  can  fully  prepare 
for  it. 

As  a  result  of  a  year's  investigation  of  the  Buffalo 
freight  terminal  situation  in  1904,  four  things  were 
found  to  be  necessary  as  prime  factors  to  make  possible 
the  ."olution  of  the  problem  or  any  other  similar  terminal 
problem:  Unification  of  all  terminals  and  terminal 
facilities  a.s  to  operation,  but  not  necessarily  a.s  to  own- 
ership; provision  for  a  general  classification  and  clear- 
ing yard  of  proper  location  and  conformation ;  connect- 
ing exterior  lines  for  the  purpose  of  diverting  all 
through  freight  movements  around  the  congested  areas, 
and  local  outer  yards  for  city  and  for  industrial  freight. 
Within  the  Buffalo  terminal  area  lie  a  crowded  network 
of  main  lines  and  freight  yards,  with  frniuent  cro.ss- 
ings  at  grade,  forming  a  congested  area  wherein  econ- 
omy or  efficiency  under  present  methods  and  conditions 
is  impossible.  The  facilities  of  each  corporate  owner- 
ship are  operated  as  a  unit  in  spite  of  their  interrela- 
tion under  heavy  volume  of  interchange  business.    Inde- 


pendent switching  involves  both  duplication  of  facilities 
in  track,  equipment  and  service,  with  overlapping  and 
delay  at  many  critical  points. 

The  principle  of  unification  was  held  to  include,  in 
addition  to  the  plan  of  unified  operation  under  one 
management,  freedom  of  access  to  all  terminal  territory, 
thus  placing  all  railroads  and  all  shippers  on  an  equal 
footing  so  far  as  charges  for  the  same  or  similar  service 
were  concerned.  The  intent  being  that  shippers  located 
on  the  rails  of  any  one  railroad  should  be  free  to 
receive  and  forward  freight  via  any  railroad  route  they 
might  choose.  So  far  as  possible  to  determine,  these 
principles  were  then  formulated  for  the  first  time. 

The  Cost  of  Wasteful  Competition 

The  chief  difficulty  in  the  way  of  a  better  order  of 
things  is  i'l  the  unwillingness  of  the  railroad  corpora- 
tions to  co-operate  for  the  common  good  by  making  uni- 
fication possible.  Past  practices  of  refusing  through 
rates  and  through  bills,  etc.,  have  been  stopped  generally 
through  legislation.  So  will  unification  in  the  operation 
of  terminals  come  about.  Unified  terminal  operation 
was  put  in  practice  during  the  period  of  Federal  con- 
trol, and  in  spite  of  the  handicap  at  that  time,  notice- 
able results  were  produced.  Since  the  return  to  private 
operation,  however,  terminal  methods  have  sagged  back 
to  the  old  order  of  things.  Still  the  problem  presses 
ever>'\vhere,  and  is  a  sink-hole  of  expense,  limiting  busi- 
ness and  industry  in  every  city  and  port  of  the  country. 

Unified  operation  permits  close  co-ordination  of  facili- 
ties and  service,  and  the  use  of  the  best  possible  meth- 
ods. It  prevents  overlapping  and  interference  in  switch- 
ing movements,  and  also  reverse  and  duplicate  move- 
ments. The  general  clearing  yard  must  be  so  located 
that  practically  all  of  the  freight  traffic  to  be  handled 
can  pass  through  it,  combining  receiving,  classification 
and  forwarding  facilities  with  large  capacity  for  gravity 
switching,  and  for  engine  and  car  repairs.  The  situation 
will  be  further  helped  by  the  complete  classification  of 
traffic  as  to  trains,  as  well  as  a  more  complete  classifica- 
tion of  the  trains  themselves. 

In  F:xtent  Terminal  Is  Adequate 

With  the  co-ordination  of  these  facilities  must  come 
modification  and  re-arrangement  of  all  other  details 
and  methods.  Present  track  facilities  within  the  con- 
gested limit  of  the  city  of  Buffalo  are  doubtless  more 
than  sufficient  in  their  extent  for  present  and  future 
needs,  but  they  must  be  rearranged  and  modified  as  to 
use.  It  may  be  anticipated  that  extensive  terminal 
trackage  and  large  areas  of  valuable  property  now  in 
use  in  railroad  service  will  be  released  for  other  pur- 
poses or  will  be  held  for  future  expansion.  Freight  sta- 
tions can  be  brought  up  to  date  by  building  double-deck 
freight  houses,  by  the  use  of  electric  trucks  with  trail- 
er.s,  and  the  further  use  of  appliances  for  mechanical 
handling. which  have  proven  their  value  but  lack  gen- 
eral application. 

The  question  of  store-door  delivery  of  city  freight  is 
now  under  consideration  by  the  railroad  executives,  with 
prospect  of  its  adoption.  There  is  no  good  reason  why 
city  house-freight  arriving  during  the  night  and  early 
morning  should  not  be  off  the  floor  and  in  the  hands  of 
consignees  at  an  early  morning  hour,  or  be  seni,  to 
storage  on  consignees'  account.  The  growing  use  of 
containers  is  also  a  valuable  factor. 
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Notes  on  English  Bituminous  Road  Practice 

Slag  Preferred  for  Tar  Macadam — One-Coat  and  Three-Coat   Systems   Employed — Asphaltic   Macadam 

Surface  Increasing  in  Favor 

By  a.  Dryland 

County  Engrineer  of  Middlesex,  England 


THE  most  approved  form  of  tar-macadam  construc- 
tion used  in  England  today  is  undoubtedly  that  in 
which  blast-furnace  iron  slag  is  used  as  an  aggregate. 
For  some  years  a  controversy  w^as  carried  on  as  to  the 
relative  virtues  of  gi'anite  and  slab  for  the  purpose,  but 
there  would  be  few  found  today  who  would  deny  the 
superiority  of  slag  both  in  wearing  and  waterproofing 
capacity. 

Among  granites  most  success  was  attained  with  those 
generally  deemed  of  a  second-  or  third-rate  character 
as  road  metals.  The  reason  is  probably  to  be  found  in 
the  fact  that  the  harder  and  denser  the  stone,  the 
less  the  porosity.  The  difficulty  chiefly  found  with 
granite  was  to  combine  sufficient  matrix  to  produce  a 
waterproof  coating  without  making  it  so  susceptible 
to  summer  heat  as  to  allow  of  movement  in  the  mate- 
rial. 

Blast-furnace  slag,  however,  contains  a  large  number 
of  small  pin-holes  and  slight  honeycomb  indentations 
which  in  practice  seem  to  give  it  just  that  porosity 
necessary  to  retain  tar  in  the  ideal  quantity.  The  indi- 
vidual pieces  of  aggregate  often  vary  in  density  and 
hardness,  and  a  considerable  amount  of  crushing  takes 
place,  resulting  in  the  coating  forming  a  dense  cake. 
With  granite  aggregates,  on  the  other  hand,  the  indi- 
vidual stones  do  not  crush  and  bind  together  in  the 
same  way,  but  tend  to  move  and  rub  off  the  tar  coat- 
ing. 

Slag  Tar-Macadam 

Slag  tar-macadam  is  made  by  admixture  with  refined 
tar  when  the  material  is  quite  dry.  Various  makers 
have  their  ow^n  particular  grades  of  tar,  but  the  author 
has  found  refined  tar  meeting  the  requirements  of 
English  Road  Board  specification  No.  1  quite  satis- 
factory. The  quantity  of  matrix  varies  from  about 
9  gal.  per  ton  of  aggregate  of  the  coarsest  grades 
to  11-12  gal.  for  the  fine  material  used  for  topping. 

There  are  two  methods  of  laying  mainly  used  in  this 
country:  The  first — more  particularly  used  to  produce 
coats  not  more  than  3  in.  in  consolidated  thickness- 
is  by  laying  a  mixed  gage  material  running  from  2:! 
in.  down  to  §  in.  gage,  of  which  about  60  per  cent  is 
2^^  in.  This  is  laid  in  one  coat  with,  perhaps,  the 
addition  of  a  light  sweeping  of  i;-in.  tarred  material 
to  fill  interstices  before  completing  rolling. 

The  three-coat  system  is  usually  adopted  for  4-in. 
consolidated  coatings  on  heavy  traffic  roads.  A  base 
coat  of  2i-in.  gage  is  laid  to  a  consolidated  thickness 
of  2*  in.;  upon  this  is  spread  a  layer  of  14-  to  4-in. 
graded  material  rolled  down  to  about  H  in.,  and  there- 
upon, before  consolidation  is  perfect,  is  laid  a  thin 
layer  of  2-  or  4-in.  material. 

Coatings  so  constructed  have  had  to  date  a  life  of 
94  years  wdth  trifling  repairs,  except  an  annual  sum- 
mer dressing  of  tar  and  chippings  on  important 
arteries,  such  as  the  Brighton  and  Portsmouth  roads 
adjoining  the  London  boundaries. 

In  the  secondary  streets  of  the  metropolis  and, 
indeed,  on  some  of  those  of  the  first  class,  and  on  many 


important  town  streets  and  heavily  trafficked  arterial 
routes,  the  bituminous  or  asphalt  macadam  form  of 
road  surface  is  finding  increasing  favor.  The  usual 
practice  is  to  lay  a  base  coat  of  tar-macadam  or  asphalt- 
macadam,  vai-ying  from  2'  to  3  in.  when  consolidated 
according  to  the  nature  of  the  highway,  and  imposing 
thereon  1 !  or  1 4  in.  of  asphalt. 

The  base  coat  is  generally  made  of  either  granite 
or  limestone,  14  down  to  I  in.  gage,  but  in  many  cases 
ihe  old  waterbound  macadam  surface  is  taken  off  the 
road  to  a  depth  of  about  3  in.,  and  the  material  is 
passed  through  a  drier  combined  with  a  fan  to  extract 
the  very  fine  dust.  Apart  from  this  dust  the  whole 
of  the  material  is  retained  for  use  and,  as  the  author 
can  testify,  produces  a  very  satisfactory  base  coat  when 
heated  and  mixed  with  a  pitch  matrix  composed  of 
about  82  per  cent  Road  Board  specification  soft  pitch 
and  18  per  cent  heavy  tar  oils. 

With  clean  granite  or  limestone  aggregates  refined 
tar  is  sometimes  used  as  a  matrix,  but  this  involves 
delay  in  executing  work,  as  the  tar-macadam  requires 
7  to  10  days  to  get  thoroughly  hard.  This  method  is 
only  pursued  where  speedy  opening  to  traffic  is  not  a 
necessity. 

For  the  heaviest  class  of  work  about  6  per  cent 
asphalt-cement  binder  is  used  and  has  the  advantage, 
which  is  also  attained  by  the  pitch  matrix  before 
referred  to,  of  allowing  the  immediate  superimposition 
of  an  asphalt  coating. 

The  English  practice  which  has  the  greater  vogue  for 
surface  coating  is  composed  of  Trinidad  bitumen  and 
graded  sands  laid  to  a  consolidated  thickness  of  I4  or 
14   in.  to  the  following  specification: 

Trinidad  bitumen  epui'e,  75  per  cent;  heavy  petroleum 
residuum  oil,  25  per  cent;  penetration  at  77  deg.  P.,  55  to  65, 
according  to  location  and  extent  of  traffic. 

Soluble  bitumen  content,  67  per  cent;  mineral  matter, 
28  per  cent;  specific  gravity,  1.27. 

Sand  aggregate,  free  from  clayey  matter  and  giving  about 
20  per  cent  passing  80  and  100  meshes  combined,  and  not 
more  than  10  per  cent  passing  meshes  below  40.  Inter- 
mediate meshes  are  not  considered  very  important. 

Filler,  15  per  cent  of  portland  cement  or  other  equally 
fine  inert  material. 

Proportion,  7.3  cu.ft.  graded  sand;  120  lb.  portland 
cement;  150  lb.  asphalt  cement,  penetration  say  60  at  77 
deg.  F. 

TYPICAL  ANALYSIS 

PsT  Cent 

Bitumen  soluble  in  CS/2 12 

Aggregate  pasMng  200  mesh    16 

Aggregate  passing  1 00  mesh 12 

Aggregate  passing    80  mesh 10 

Aggregate  passing    50  mesii • 40 

Aggregate  passing    40  inesli 4 

Aggregate  passing    30  nieih 3 

Aggregate  passing    20  mesh    2 

Aggregate  passing     1 0  mesh I 

100 

The  surfaces  produced  by  the  foregoing  methods  are 
veiy  durable  in  this  variable  climate  and  the  main- 
tenance for  the  first  10  years  is  very  small.  The  only 
objectionable  feature  is  a  tendency  to  "rippling"  or 
small   corrugations   which   the    author   believes   tc    be 
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largely  due  to  the  plasticity  of  the  material  in  its 
early  life  and  to  temperature  changes.  This  corruga- 
tion does  not  appear  to  increase  materially  with  age 
or  to  cause  undue  wear  or  deterioration,  but  it  is, 
nevertheless,  an  annoying  feature  to  the  experienced 
observer  and  is,  in  some  cases,  sufficiently  marked  to 
be  apparent  to  a  traveler  in  a  small  or  light  car.  If 
our  American  friends  can  tell  us  how  to  exorcise  this 
"ghost"  they  will  earn  our  lasting  gratitude. 


Deep  Wells  with  Packed  Strainers 
to  Exclude  Sand 


By  F.  D.  Yeaton 

Assistant   Engineer.  Chicago.  Milwaultt 
Chicago.  111. 


&  SI.  Paul  Ry.. 


DRILLED  wells  so  constructed  that  they  will  not  be- 
come partly  filled  with  sand  have  been  used  with 
success  by  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  and 
are  of  importance  for  the  reason  that  railroads  and 
municipalities  experience  considerable  trouble  each  year 
with  bored  or  drilled  wells  partially  filling  with  fine 
sand.  The  flow  into  the  well  is  diminished,  and  if  the 
sand  is  very  fine  it  is  drawn  up  by  the  pumping  ma- 
chinery, damaging  the 
working  barrel,  causing 
wear  of  the  pump  leath- 
ers and  reducing  the  effi- 
ciency of  the  pump. 

It  is  common  practice 
to  clean  out  sand  filled 
wells  periodically,  but  to 
do  this  the  pumping  ma- 
chinery must  be  removed. 
If  the  well  is  shallow  the 
sand  can  sometimes  be 
blown  out  with  com- 
pressed air.  For  deeper 
wells  it  is  necessary  to 
use  a  sand  bucket  or  other 
means  for  bailing  out  the 
sand,  which  is  a  slow  and 
expensive  process  and 
may  cause  damage  if  there 
is  a  brass  strainer  or  screen  in  the  well. 

For  sand-proof  construction,  the  well  is  drilled  and 
cased  to  the  bottom  of  the  water-bearing  stratum.  A 
strainer  with  closed  bottom,  the  diameter  of  which  is 
about  half  that  of  the  casing  and  the  length  of  which 
is  equal  to  the  depth  of  the  water-bearing  stratum,  is 
then  lowered  by  means  of  a  line  of  pipe  which  may  be  of 
the  same  diameter  as  the  strainer,  or  smaller.  The 
.strainer  is  held  in  place  by  centering  guides  and  a  coup- 
ling at  the  top  enables  the  pipe  to  be  detached  after  the 
strainer  is  set. 

The  space  between  the  strainer  and  casing  is  then 
packed  with  sand  of  larger  size  than  the  slots  or  open- 
ings in  the  .strainer,  after  which  the  casing  is  pulled 
back  to  the  top  of  the  water-bearing  stratum.  Some- 
times it  is  advisable  to  leave  a  short  length  of  pipe  at- 
tached to  the  top  of  the  strainer,  as  shown  in  the  draw- 
ing, and  the  drop  pipe  of  the  pump  can  be  inserted  into 
this  pipe  to  advantage.  Trouble  in  raising  the  casing  of 
a  well  more  than  200  or  300  ft.  deep  may  be  avoided 
by  the  u.se  of  a  temporary  inside  casing  which  is  re- 
moved after  the  strainer  and  packing  have  been  placed. 
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When  the  work  is  finished  the  well  is  developed  by 
pumping  at  different  rates,  slowly  at  first.  This  accele- 
rated pull  or  draft  will  remove  any  fine  sand  that 
might  have  lodged  near  the  strainer  and  will  bring  the 
stratum  around  the  well  to  a  stable  condition,  offering 
free  passage  to  the  water.  Theoretically  each  grain 
of  fine  sand  removed  from  the  water-bearing  stratum 
has  been  replaced  with  a  grain  of  sand  larger  than  the 
slots  in  the  strainer.  This  coarse  wall  or  filter  holds 
back  the  fine  sand,  preventing  the  breaking  down  of  the 
water-bearing  stratum  and  the  possible  failure  of  the 
well.  A  large  diameter  is  advisable,  but  a  12-in.  well 
with  6-in.  strainer  will  give  good  results. 

In  one  case  a  265-ft.  12-in.  well  provided  with  a  6-in. 
sand-packed  strainer  20  ft.  high,  with  No.  14  screen, 
yields  250  gal.  per  minute,  although  several  earlier  wells 
without  sand-packed  strainers  furnished  only  75  gal. 
when  drilled  and  later  became  filled  with  sand  so  that 
their  capacity  was  reduced  to  about  40  gal.  per  minute. 

This  method  of  placing  a  sand  or  gravel  filter  around 
a  strainer  is  not  new  and  is  mentioned  in  Flinn,  Weston 
&  Bogart's  "Watey-ivorku  Handbook."  (p.  239).  More 
care  in  the  finishing  of  the  well  in  the  water-bearing 
stratum  would  save  the  expense  of  cleaning  out  sand, 
replacing  damaged  strainers  and  maintaining  worn 
pumping  machinery. 


Broad  Powers  for  Sacramento  City  Engineer 

Under  the  new  commission-manager  city  charter  for 
Sacramento,  Cal.,  that  will  go  into  effect  on  July  1,  the 
city  engineer  has  broader  powers,  or  at  least  powers 
much  more  specifically  defined  than  is  usually  the  case. 
Before  citing  these  it  may  be  mentioned  that  the 
charter  provides  that  the  city  engineer  "shall  be  a  civil 
engineer  of  not  less  than  five  years'  practical  experience 
as  such."    His  powers  and  duties  are  thus  defined. 

Sec.  61.  The  city  enginaer  shall  be  ex  officio  superintend 
ent  of  streets.  He  shall  have  charge  of  the  planning,  open 
ing,  construction,  paving,  maintenance  and  repair  of  streets 
boulevards,  alleys  and  public  ways.  He  shall  have  super 
vision  over  the  sewers  and  sewage  system,  the  crematory 
the  corporation  yard,  the  cleaning  and  sprinkling 
streets  and  the  levees  of  the  city.  He  shall  have  charge 
of  the  city  water-works  and  mains  and  of  any  filtration 
plant  operated  by  the  city.  He  shall  have  charge  of  the 
construction,  maintenance,  repair  and  operation  of  all  pub- 
lic buildings  belonging  to  or  used  by  the  city,  all  wharves, 
docks,  chutes,  ships,  quays  and  waterfront  property,  of  the 
construction  and  maintenance  of  fire  and  police  alarm  sys- 
tems, of  all  buildings  and  automobile  mechanics  and  machin- 
ists in  the  employ  of  the  city  and  the  enforcement  of  all 
rules  and  regulations  pertaining  thereto,  of  the  inspection 
of  all  electric  wires  for  furnishing  heat,  light  or  power, 
and  of  the  wiring  of  all  buildings  hereafter  erected  in  the 
city  and  of  the  inspection  of  buildintrs  and  the  issuing  -)f 
permits  for  building  operation  in  accordance  with  the  rules 
and  regulations  which  may  he  prescribed  by  ordinance.  He 
shall  also  perform  such  other  duties  relating  to  his  depart- 
ment as  may  be  required  of  him  by  the  city  manager. 

In  addition  to  the  foregoing  powers  and  duties  of  the 
city  engineer,  the  Sacramento  charter  specifically  pro- 
vides that  he  "shall  cause  to  be  made  a  full  and  com- 
plete set  of  water  .system  records  consisting  of  map.s, 
plats,  notes,  and  other  records  of  the  city  water  pipe 
system,"  specifying  further  details  as  to  what  the 
records  shall  include.  Further  duties  of  the  city  engi- 
neer, subject  to  the  approval  of  the  city  manager,  will 
he  "to  furnish  to  any  department  of  the  city  such  service, 
labor  and  materials  as  may  be  requisitioned  by  the 
head   of  such   department." 
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Concrete  Sea  Wall  Poured  in  Block  Sections  by  Tremie 

Position  of  Suction  Pipes  for  United  Electric  Plant  on  East  River  Makes  Special  Formwork  Necessary 

All  Concreting  Plant  on  Traveler 


IN  BUILDING  the  new  steam  power  plant  of  the 
United  Electric  Light  &  Power  Co.,  on  the  East 
River  at  138th  St.,  New  York  City,  a  departure  from 
the  usual  design  is  found  in  the  use  of  individual  suc- 
tion pipes  for  each  generating  unit,  instead  of  a  single 
suction  tunnel.  The  position  of  the.se  suction  pipes — 
the  ends  of  which  extend  well  into  the  water  at  low 
tide — in  the  discharge  tunnel  bulkhead,  extending  as 
they  do  through  the  bulkhead  at  an  approximate  angle 
of  49  deg.  from  the  horizontal,  lead  the  contractors,  the 
P.  J.  Carlin  Construction  Co.,  to  devise  a  system  of 
pouring  the  bulkhead,  or  sea  wall,  in  sections,  three 
distinct  operations  being  necessary  to  complete  it.  The 
position  of  the  discharge  pipes  in  the  inside  wall  of  the 
tunnel  also  made  special  formwork  necessary,  though 


steam  end  of  the  25-cycle  units  will  be  of  single-cylinder 
type,  while  the  60-cycle  units  will  have  tandem  compound 
reaction  turbines.  Separated  from  the  boiler  house  by 
a  narrow  passageway  are  being  constructed  the  elec- 
trical galleries—  a  reinforced-concrete  building  of  seven 
stories  with  outside  dimensions  of  105  ft.  and  112  ft. 
A  wharf  in   front   of  the  sea  wall,   and  coal  and   ash 

.    .  .  Bo/t5  s/xicec^  fv  ^rve 

^             fhorouqh  rigidify 
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FIG.   1.      LOWERING  OF  BLOCK  FORMS— ONE   BLOCK 
.       IN   PLACE 

the  spectacular  work  was  done  in  concreting  the  sea 
wall.  On  the  sea  wall  the  method  followed  comprised  the 
pouring  of  block  sections  between  suction  pipes  first, 
then  pouring  closure  sections  to  the  full  wall  height 
leaving  only  space  enough  for  setting  the  pipes,  and 
concreting  by  hand  around  and  above  the  pipes. 

The  new  plant  is  to  have  an  ultimate  capacity  of 
280.000  kw.,  though  the  initial  installation  is  to  be 
half  this.  It  comprises  a  turbine  room  that  runs  par- 
allel to  the  river  front  an  approximate  distance  of  370 
ft.,  its  line  of  columns  on  the  front  face  resting  on  the 
sea  wall.  Behind  the  turbine  room  is  a  boiler  house  of 
the  same  length,  these  two  buildings,  built  practically 
as  a  unit,  having  a  width  of  320  ft.,  and  a  height  of 
120  ft.  The  initial  installation  of  generating  equipment 
will  consist  of  two  35,000-kw.,  25-cycle,  three-phase, 
11,400-volt  turbo-generators,  and  two  35,000-kw.,  60- 
cycle,    three-phase,    13,200-volt   turbo-generators.      The 
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FIG.  -'.     DETAILS  OF  SPECIAL  FOR.M  CONSTRUCTION 

handling  and  other  mechanical  equipment  will  com- 
plete the  installation. 

The  site  of  the  entire  turbine  room  was  practically  all 
under  water  and  to  obtain  the  most  economical  results 
the  work  was  designed  in  such  a  manner  as  to  minimize 
the  amount  of  concrete  to  be  poured  under  water.  The 
plan  consisted  in  building  a  sea  wall  along  the  easterly 
building  line  of  the  turbine  room  parallel  to  the  river, 
and  return  walls  on  the  north  and  south  building  lines, 
extending  inshore  where  the  high  water  line  reached 
solid  rock  bottom.  All  these  walls  were  parts  of  the 
completed  structure.  On  account  of  the  openings  in  the 
discharge  tunnel  these  walls  could  not  be  made  continu- 
ous, and  where  the  breaks  occurred  construction  gates 
made  of  timber  had  to  be  inserted  in  slots  left  to  receive 
them. 

The  sea  wall,  as  is  indicated  in  Fig.  5,  forms  part 
of  the  outside  wall  of  the  discharge  tunnel.  It  has  a 
top  width  of  6  ft.  and  a  bottom  width  of  12  ft.  From 
its  outside  face  to  the  tunnel  center  line  is  21  ft.  9  in. — 
the  tunnel  having  a  width  of  11  ft.  6  in. — and  to  the 
center  line  of  the  discharge  pipes  32  ft.  3  in.  The  tun- 
nel is  constructed  with  each  end  open  to  the  river. 

At  the  site  of  the  sea  wall  before  dredging,  there 
was  an  average  depth  of  10  ft.  of  water  at  low  tide.   In 
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The  intake  pipes  were  sixteen  in  number  set  in  pairs 
on  13-ft.  centers,  giving  a  distance  of  42  ft.  between 
the  centers  of  each  two  pair  of  pipes. 

After  the  dredging  and  some  cleaning  had  been  done, 
the  block  forms  were  lowered  into  place  and  braced  to 
the  traveler  trestle.  As  the  river  bed  was  not  level, 
the  forms  were  trued  up  after  lowering  and  continuous 
2-in.  planks  were  nailed  to  the  bottom  of  the  foi-m  on 
the  inside  so  that  the  ends  of  the  planks  followed  the 
contour  of  the  river  bed.  With  the  form  thus  sealed 
bags  of  a  sand  and  gravel  mixture  were  lowered  to 
divers  who  placed  them  on  the  outside  of  the  forms 
to  seal  the  bottom  and  secure  the  planking  which 
patched  the  bottom  of  the  form.  Bags  were  generally 
placed  well  above  what  patching  work  was  necessary. 


FIG.    3.      PLAX   OF  TRAVELER 

order  to  secure  a  solid  r<  rk  foundation  for  the  wall, 
it  was  necessary  to  dredge  a  depth  of  from  12A  ft.  to 
17'  ft.  The  character  of  the  material  dredged  was 
Manhattan  schist.  Considerable  drilling  and  blasting 
was  also  necessary,  being  done  from  a  drill  boat,  holes 
being  charged  from  the  drill  boat  through  a  casing.  The 
cleaning  of  the  bottom  was  done  from  a  scow  equipped 
with  an  8-in.  suction  pump  and  a  3-in.  jet  pump.  The 
material  pump  was  handled  by  a  derrick  directed  by  a 
diver  who  also  operated  the  jet  pump,  moving  the 
fine  material  toward  the  suction,  and  loosening  the 
material  generally.  Boulders  and  other  material  too 
heavy  for  the  suction,  were  raised  in  buckets. 

After  the  dredging  had  been  done,  the  block  forms, 
which  had  been  constructed  simultaneously  with  the 
preparation  of  the  foundation,  were  lowered  into  place. 
The  block  forms,  as  shown  in  Fig.  2,  were  built  essen- 
tially as  follows:  The  end  panels,  6  ft.  wide  at  the 
top  and  12  ft.  wide  at  the  bottom,  were  built  first.  They 
were  made  of  3-in.  planks,  with  an  8  x  8-in.  post 
extending  at  either  side  of  the  panel  the  full  wall 
height — 28  ft.  Midway  between  the  side  posts  was 
placed  a  6  X  10-in.  timber  extending  from  the  bottom 
of  the  panel  upward  20  ft.  This  timber  was  fastened 
with  its  6-in.  face  against  the  planking,  and  over  it 
and  through  the  side  posts  were  run  three  ^-in.  iron 
rods,  trussing  the  panel  to  give  it  adequate  stiffness. 
The  rods  were  spaced  6  ft.  apart,  the  first  being  6  ft. 
from  the  bottom  of  the  panel,  The  side  panels  were 
also  built  of  3-in.  planks,  6  x  10-in.  timbers  being 
placed  flat  at  the  sides  with  a  4  x  10-in.  timber  at  the 
tenter.  Ten-inch  channels  were  secured  to  the  side  tim- 
bers and  a  15-in.  channel  to  the  center  timber  to  give 
additional  .stiffness  and  to  add  weight  to  the  form  so 
that  it  would  sink  easily.  End  and  side  panels  were 
bolted  together  through  the  side  timbers  of  the  re- 
spective panels. 

In  order  to  make  the  entire  form  rigid,  ]-in.  nipples 
were  pas.sed  through  the  channels  and  threaded  into 
coupling  nuts  on  the  inside  of  the  form.  To  these 
coupling  nuts  were  threaded  ;-in.  tie  rods  set  into  the 
forms  5  ft.,  6  ft.,  6  ft.,  and  8  ft.  apart,  respectively, 
beginning  at  the  bottom  of  the  form,  the  f^r.st  rods 
V-eing  2  ft.  from  the  bottom.  In  stripping  the  forms 
the  tie  rods  with  the  coupling  nuts  neces.sarily  remained 
in  the  wall.  The  block  sections  were  set  on  42-ft. 
centers  for  almost  the  entire  length  of  the  wall— 400  ft. 


FIG.  4.     SETTING  THE  CLOSURE  FOR.MS 

The  block  forms  were  then  filled  with  concrete  with  a 
tremie. 

In  order  that  concreting  might  be  done  on  any  sec- 
tion of  the  wall  as  desired,  the  entire  concreting  plant 
was  set  on  a  traveler  operating  over  a  28-ft.  gage  track 
which  was  sustained  by  a  12-in.  timber  trestle  with 
bents  on  12-ft.  centers.  This  traveler,  as  shown  in 
Fig.  3  was  40  ft.  square.  On  opposite  corners  were 
placed  stiff-leg  derricks,  each  with  a  fi5-ft.  boom  and 
each  operated  by  a  three-drum  engine.  On  the  front 
of  the  traveler  was  placed  the  concrete  hoist  tower, 
guyed  to  the  traveler,  and  GO  ft.  in  height.  The  mixer 
was  directly  behind  the  hoist  tower  and  aggregate  was 
chuted  to  the  mixer  from  an  overhung  material  bin  on 
one  of  the  rear  corners  of  the  traveler.  Over  one  of 
the  derrick  engines  was  built  a  platform  that  supported 
a  cemenf  shod.    Behind  the  mixer  was  the  hoist  engine. 

The  trrmic  was  supported  from  the  end  of  the  front 
derrick  boom  by  heavy  cables.  The  traveler  was  placed 
so  that  the  distance  from  the  derrick  to  the  outer  face 
of  the  sea  wall  was  about  4.')  ft.  Cables  fro"i  another 
boom  supported  the  two  .^0-ft.  .sections  of  chuting  ex- 
tending from  the  hoist-tower  toward  the  tremie.  The 
chuting  was  in  two  30-ft.  and  one   10-ft.  length,  the 
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FIG.    5.      CROSS-SECTION   OF  TUNNEL  AND   SEA  WALL 
SHOWING  SEQUENCE  OF  CONCRETING  OPERATIONS 

10-ft.  length  resting  with  its  outer  end  on  the  tremie 
hopper  platform.  The  other  derrick  was  used  for  the 
transference  of  materials  from  stock  piles  to  the 
traveler. 

The  tremie  pipe  was  spiral  riveted  with  a  J-in.  plate 
12  in.  high  riveted  to  the  end  to  give  it  sufficient  stiff- 
ness. It  was  12-in.,  inside  diameter,  and  was  secured  at 
its  top  by  a  cast-iron  flange  to  a  hopper  made  of  No. 
8-gage  sheet  iron.  The  hopper  flared  from  this  flange 
en  a  45-deg.  angle  to  a  4-ft.  square  3  ft.  high.  Around 
the  mouth  of  this  hopper  was  built  a  wooden  platform 
with  a  hand  rail  for  the  use  of  workmen.  The  platform 
was  fastened  to  the  tremie  with  Z\  x  3^-in.  angles. 
The  capacity  of  this  hopper  was  approximately  2  cu.yd. 
above  the  tremie  pipe. 

In  concreting,  the  work  was  started  with  the  bottom 
of  the  tremie  resting  on  rock.  Concrete  was  then 
chuted  from  the  tower  down  the  tremie  until  the  hopper 


contained  about  \\  cu.yd.  of  material.  The  tremie  was 
then  raised  slightly,  the  signal  to  raise  and  lower  being 
given  by  a  system  of  red  and  blue  lights  showing  in 
the  derrick  engine  room  and  running  to  a  double  knife 
switch  on  the  hopper  platform.  Successful  concreting 
required  that  concrete  always  be  kept  in  the  tremie 
hopper.  Concrete  used  was  of  a  1:2:4  mix,  the  aggre- 
gate being  dredged  gravel — screened,  proportioned, 
and  mixed  before  being  barged  to  the  site.  After  all 
the  block  sections  had  been  poured  the  forms  were 
stripped  permitting  the  closure  sections  to  be  put  in 
while  the  blocks  were  installed  farther  along  the  wall. 
There  were  30,000  cu.yd.  of  concrete  in  the  wall  and 
tunnel,  and  25,000  cu.yd.  of  rock  were  taken  from 
the   site. 

As  there  was  a  clear  span  of  29  ft.  3  in.  between 
blocks,  the  forms  for  the  closure  sections  were  built 
in  two  16-ft.  sections,  the  overlap  serving  as  a  guide 
in  fitting  the  closure  forms  over  the  blocks  already 
poured.  These  forms  were  built  up  in  much  the  same 
manner  as  were  the  block  forms,  6  x  10-in.  timbers 
being  used  at  either  side  of  the  panels,  with  4  x  10-in. 
timbers  and  1,5-in.  channels  in  the  center  of  the  panels. 
The  same  system  of  tying  the  panels  together  was 
employed  as  in  the  construction  of  the  block  forms.  The 
two  16-ft.  sections  were  bolted  together  in  place  by 
divers.  Inasmuch  as  the  closure  sections  were  par- 
ticularly heavy,  they  were  generally  built  up  on  string- 
ers extending  from  the  shore  to  the  block  sections.  The 
derrick  had  then  only  to  tip  them  into  place. 

The  cast-iron  intake  pipes  were  set  in  the  wall  at  an 
approximate  angle  of  49  deg.  from  the  horizontal.  They 
are  in  three  sections,  of  7,  10  and  10  ft.  respectively,  of 
an  inside  diameter  of  54  in.  and  a  thickness  of  li  in. 
The  position  of  the  flanges  made  concreting  additionally 
difficult. 

After  the  pipes  were  set  in  the  wall  and  braced,  the 
spaces  between  the  pipes  and  the  concrete  were  filled  by 
divers  in  the  following  manner.  Braces  were  set  ver- 
tically to  hold  1-in.  sheathing  cut  to  fit  around  the  pipes 
and  cover  the  opening.   After  the  boards  had  been  placed 


FIG.   6.     CLOSURE  SECTIONS  OF  CONCRETE  SE.\   WALL  IN    PLACE 
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WALL  AND  TrXXEL  FLOOR  COMPLETE 


and  wedged  securely,  the  diver  emptied  into  the  space 
bags  of  concrete  of  a  stiff  mix.  This  hand  method  of 
pouring  was  carried  on  until  the  concrete  was  above  the 
water  line.  As  the  bottom  of  the  intake  pipes  was  about 
12  ft.  below  mean  low  water  C — 12),  and  the  range  of 


slab  over  the  tunnel  and 
both  walls  was  then  poured 
to  its  full  thickness  and 
width.  The  sequence  of  op- 
erations in  pouring  is  shown 
in  Fig.  6,  which  also  fur- 
nishes a  typical  cross-sec- 
tion of  the  completed  tunnel. 
The  position  of  the  intake 
pipe  made  it  necessary  to 
bevel  the  discharge  tunnel 
I'oof.  The  wall  was  started 
Nov.  1,  1920,  and  finished 
Jan.  1,  1921. 

The  P.  J.  Carlin  Construc- 
tion Company  has  the  con- 
tract for  the  construction  of 
the  sea  wall  and  discharge 
tunnel.  Post  &  McCord  are 
the  contractors  for  the  struc- 
tural steel  and  the  U.  S. 
Structural  Company  for  the 
superstructure.  Thomas  E. 
Murray,  Inc.,  are  the  engi- 
neers for  the  design  and 
construction  of  the  entire 
plant.    E.  A.  Herrick  is  the 

general  superintendent  for  the  contractor  and  S.  Kent 

is  the  contractor's  engineer  on  the  job. 


How  To  Use  Crayons  for  Tinting 
Charts  and  Diagrams 

tide  is  about  7  ft.  at  the  site,  most  of  the  concreting     /'^OLORED  crayons  can  be  used  by  draftsmen  to  tint 


that  formed  the  third  operation  to  complete  the  wall 
was  done  by  the  hand  method.  The  finished  elevation 
of  the  wall  was  generally  +11,  variation  being  made 
where  column  grillages  for  the  superstructure  were  to 
be  placed. 

After  the  sea  wall  had  been  poured  entirely,  the 
bulkhead  gates  at  either  end  were  inserted.  These 
gates  were  built  of  heavy  timbers  strengthened  by  posts 
and  channels,  and  were  set  as  snugly  as  possible  into 
the  channel  guides  in  the  .sea  wall  and  the  retaining 
walls  on  .shore.  The  joints  between  the  bulkhead  gates 
and  channel  guides  were  then  caulked.  With  a  10-in. 
electric  pump  the  water  was  pumped  from  behind  the 
sea  wall,  no  leaks  whatever  being  found  in  the  wall. 

After  the  area  behind  the  sea  wall  had  been  excavated 
to  .solid  rock,  a  slab  of  concrete  was  put  in  to  an  eleva- 
tion of  —10,  forming  the  floor  of  the  discharge  tunnel 
and  the  foundation  of  the  outside  tunnel  wall.  The 
next  concreting  operation  was  on  the  shore  wall  of  the 
tunnel  through  which  the  discharge  pipes  ran.  One 
di.scharge  pipe  was  placed  at  either  end  of  (he  tunnel 
wall,  seven  pairs  being  set  between  the  end  pipe."',  a  clear 
span  of  26  ft.  being  the  distance  between  each  two 
pairs  of  pipes.  The  concreting  work  on  the  shore  wall 
of  the  discharge  tunnel  was  done  much  in  the  same 
manner  as  that  on  the  sea  wall.  Sections  between  each 
two  pairs  of  di.scharge  pipes  were  poured  first.  The 
two  lower  sections  of  the  discharge  pipes  were  then  set 
in  place,  and  the  third,  or  top,  .section  of  the  discharge 
pipe,  was  bolted  on  to  the  pipe  which  was  already  in 
place. 

The  third  concreting  operation  on- the  discharge  tun- 
nel itself  was  carrying  the  sra  wall  side  of  the  tunnel 
wall   up  the    full   height  of   the   tunnel.     The  concrete 


V> charts  and  diagrams  with  greater  ease  and  with 
nearly  as  good  effect  as  water  colors  will  produce. 
Julian  Hinds,  engineer,  U.  S.  Reclamation  Service,  tells 
how  to  secure  the  best  effect  in  the  February  Reclama- 
tion Record  (Washington,  D.  C.)  as  follows: 

The  crayon  should  be  applied  lightly  to  the  paper  and 
spread  with  gasoline  applied  with  strips  cut  from  an  ordi- 
nary blotter  or  with  a  fairly  stiff  color  brush.  The  blotting 
paper  may  be  rolled  or  folded  to  give  greater  stiffness. 
Absorbent  cotton  twisted  around  a  sharpened  stick  also 
makes  an  excellent  spreader.  For  small  or  narrow  areas 
a  soft  splinter,  or  a  match  stick,  sharpened  to  a  blunt  point 
may  be  used.  For  large  areas  an  artist's  stub  will  be  found 
convenient.  Some  men  prefer  to  flow  the  gasoline  on  rather 
freely,  rubbing  the  color  very  lightly;  others  prefer  to  use 
only  enough  gasoline  to  moisten  the  spreader. 

Crayon  colors  have  a  distinct  advantage  in  that  they  can 
be  applied  to  tracing  cloth.  For  this  purpose,  a  blotting 
paper  or  cotton  spreader  should  be  used  with  a  minimum 
amount  of  gasoline.  If  the  gasoline  is  flowed  on  too  freely 
the  color  may  be  entirely  removed. 

In  applying  the  color  to  the  paper,  it  is  important  that 
the  crayon  be  rubbed  in  lightly.  If  pressure  is  used,  the 
pigments  are  rubbed  into  the  paper  and  will  not  .spread 
readily.  Deep  tones  should  be  obtained  by  continued  light 
rubbinjr.  The  colors  are  much  stronger  after  spreading  and 
care  should  be  used  not  to  apply  too  much  piinnent. 

After  the  application  of  the  gasoline,  the  color  should  be 
dead  flat,  uniform  and  perfectly  transparent.  Color  applied 
in  this  way  docs  not  readily  rub  off,  but  unless  the  paper 
is  very  porous  may  be  removed  with  a  soft  ruliber  eraser. 

An  inexperienced  man  will  jret  much  more  artistic  results 
with  Kasoline  and  crayon  than  with  water  color,  and  an 
experienced  man  will  get  good  results  with  a  much  smaller 
expenditure  of  time  and  patience.  For  small  intermittent 
jobs,  crayons  possess  the  advantape  of  being  always  ready 
and  requiring  no  paraphernalia.  Also,  shades  applied  at 
different  times  are  easily  matched.  Wax  crayons  probably 
^ive  best  results. 
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Planning  for  Hudson  River  Bridge 
at  New  York  City 

WITHIN  the  last  six  months  active  work  has  been 
resumed  on  the  old  project  for  bridging  the  Hud- 
son River  at  New  York  City.  Increasing  pressure  of 
traffic  demands,  both  railway  and  highway,  has  resulted 
in  steady  growth  of  the  demand  for  a  river  crossing  of 
large  traffic  capacity,  which  led  last  November  to  the 
formation  of  a  committee  comprising  members  of  a 
number  of  strong  financial  groups,  for  carrying  out  a 
careful  study  of  the  project.  Plans  for  a  railroad  bridge 
in  the  neighborhood  of  23d  St.  had  been  worked  out 
about  twenty-five  years  ago,  but  the  change  of  conditions 
since  then  was  believed  to  call  for  a  restudy  of  the 
entire  project,  including 
both  traffic  and  structural 
phases.  The  committee  has 
since  been  succeeded  by  the 
Hudson  River  Bridge  Cor- 
poration,    incorporated     in 


Brooklyn      Bridge 


platform  will  be  protected  against  the  weather  by  the 
solid  buckle-plate  floor  carrying  the  roadway.  The  only 
steelwork  exposed  to  the  weather  will  be  the  bracing  be- 
tween the  chords,  and  the  suspenders  from  chords  to 
deck. 

The  total  width  of  structure  contemplated  is  220  ft., 
as  the  floor  beams  cantilever  30  ft.  beyond  the  suspension 
members.  Fascia  trusses  32  ft.  deep  on  either  side  fur- 
nish partial  stiffening,  though  the  main  stiffening  is 
to  reside  in  the  bracing  members  between  the  superim- 
posed suspension  chains.  It  is  also  planned  to  reduce 
the  deflections  of  the  suspension  system  by  supporting 
the  side  spans  at  their  midpoints  by  an  anchor  column, 
for  the  reason  that  topographical  conditions  require 
these  spans  to  be  of  greater  length  than  the  best  design 
of  the  structure  itself 
would  dictate. 

Detail  designs  are  being 
developed  on  the  basis  of 
the  above  indicated  general 
dimensions     and     propor- 
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February,  with  George  A.  Post  as  president,  Thomas  H. 
Simpson  and  George  F.  D.  Trask  as  vice-presidents, 
and  Fulton  McMahon  as  secretary.  A  large  engineering 
organization  has  been  built  up,  which  is  at  work  under 
the  direction  of  Gustav  Lindenthal,  chief  engineer,  mak- 
ing structural  and  traffic  connection  studies  and  devel- 
oping plans.  Co-operation  of  all  the  railroads  entering 
New  York  has  been  secured  in  the  effort  to  adapt  the 
project  as  efficiently  as  possible  to  the  New  York  ter- 
minal traffic  requirements. 

While  a  War  Department  permit  for  a  bridge  over 
the  Hudson  at  23d  St.  has  been  issued,  a  site  consider- 
ably more  northerly  has  been  in  view  for  the  last  dozen 
years  or  more,  in  recognition  of  the  rapid  northward 
shift  of  business  activities  in  the  Borough  of  Manhat- 
tan. The  present  project,  so  far  as  developed  until  now, 
contemplates  a  site  in  the  vicinity  of  57th  to  59th  Sts. 
Structurally,  it  involves  a  suspension  bridge  with  a  main 
span  of  3,240  ft.  and  side  spans  of  1,710  ft.,  making  the 
total  length  between  faces  of  anchorages  6,660  ft.;  the 
clearance  height  at  midspan  is  155  ft.  and  that  at  the 
towers  about  140  ft.  above  mean  high  water.  Braced 
suspension  members  forming  inverted  arches  160  ft. 
apart  carry  a  double-deck  roadway,  the  upper  for  high- 
way traffic  and  the  lower  for  railway  traffic,  both  car- 
ried by  a  single  plate  girder  floor-beam  construction. 
Each  suspension  arch  consists  of  two  eyebar  chords  in 
the  same  vertical  plane,  braced  together  by  a  light  web 
system.  In  so  large  a  structure  protection  of  the  ma- 
terial from  corrosion  is  held  to  be  a  primary  essential 
in  order  to  assure  permanence;  on  this  account  the 
towers,  built  of  steel,  are  intended  to  be  incased  in  a 
protective  masonry  shell  and  the  cable  chains  are  pro- 
vided with  continuous  sheet  copper  inclosures.  For  the 
same  reason  the  steelwork  of  the  suspended  double-deck 


tions,  although  these  themselves  are  considered  to  be 
subject  to  modification. 

Application  of  this  bridge  to  the  traffic  needs  to  the 
New  York-New  Jersey  connection  will  probably  use 
the  following  general  scheme :  Highway  traffic,  to  which 
the  entire  width  of  the  upper  deck  of  the  bridge,  with 
a  capacity  of  16  lines  of  vehicles,  two  wide  promenades 
and  two  surface-car  tracks,  is  given  over,  will  be  led 
directly  eastward  in  Manhattan  to  connection  with  a 
sufficient  number  of  east  and  west  streets,  and  north 
and  south  avenues  to  permit  effective  distribution  of 
the  maximum  traffic.  On  the  New  Jersey  side,  where 
Bergen  Hill  will  be  cut  through  by  the  bridge  approach 
either  in  tunnel  or  in  open  cut,  additional  roads  con- 
necting with  the  state  road  system  may  be  required, 
as  the  existing  streets  and  roads  are  inadequate  for  the 
increased  service.  Connections  with  the  low  ground 
east  of  the  hill,  with  the  hill  top,  and  with  the  meadows 
level  to  the  west  are  possibilities. 

Railroad  connections,  for  which  10  tracks  are  pro- 
vided on  the  bridge,  involve  three  elements,  requiring 
separate  treatment:  through  traffic,  commuting  pas- 
senger traffic,  and  freight  traffic,  the  last  of  which  is  by 
far  the  largest  in  volume  and  in  difficulty  of  treatment. 
On  the  New  Jersey  side  freight  classification  and  sup- 
ply necessarily  involves  a  classification  yard  on  the 
meadows  west  of  Bergen  Hill  and  adequate  trackage 
connecting  it  to  the  several  railroads,  as  well  as  running 
tracks  from  the  railroad  main  lines  direct  to  the  bridge 
tracks  for  through  traffic.  On  the  New  York  side  the 
project  comprises  a  union  passenger  station,  a  double 
freight  trackage  and  warehouse  system  extending  down 
the  west  side  of  the  island  to  the  lower  limits  of  the 
commercial  district,  and  provisions  for  commutation 
passenger  service  either  integrated  with  one  of  these 
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two  elements  or  separately  making  connection  with  the 
city  transit  lines. 

Descending  from  the  bridge  level  on  grades  of  2J  per 
cent  or  less,  the  railroad  tracks  (on  the  lower  deck) 
would  swing  southward  by  way  of  a  line  west  of  Ninth 
.  Ave.  to  a  large  passenger  station  of  through  arrange- 
ment not  far  from  42d  St.  The  tracks  passing  out  of 
this  station  to  the  south  would  again  turn  westerly  and 
loop  back  northward  to  the  bridge.  Other  tracks  would 
pass  south  and  west  from  the  bridge,  leading  into  a 
freight-track  stem  located  between  10th  Ave.  and  West 
St.  and  continuing  southward  to  the  collecting,  distrib- 
uting, and  warehouse  system  already  mentioned,  which 
would  extend  from  Little  West  12th  St.  to  the  vicinity 


British  Tests  on  Concrete  for  Ships 

EXPERIMENTS  on  concrete  to  be  used  in  ship  con- 
struction paralleling  those  carried  out  by  the  U.  S. 
Emergency  Fleet  Corporation  were  made  during  the  war 
by  the  British  Admiralty,  and  later  by  the  Controller 
General  of  Merchant  Shipping.  A  paper  giving  some  of 
the  results  was  read  by  T.  B.  Abell  before  the  Institu- 
tion of  Civil  Engineers.  It  may  be  abstracted  as 
follows : 

Compression  tests  show  a  wide  variation.  The  concrete 
was  of  a  rich  mixture  varying  from  one  part  of  cement 
with  2.67  parts  of  mixed  aggregate  to  one  part  of  cement 
with  3.66  parts  of  mixed  aggregate.  The  aggregate  con- 
sisted of  natural  gravel  or  crushed   stone  passing  through 
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of  Liberty  St.  Between  the  bridge  and  Little  West  12th 
St.  the  track  system  (including  the  passenger  terminal) 
is  adaptable  to  either  elevated  or  subsurface  construc- 
tion. In  the  terminal  and  warehousing  section  of  the 
line,  however,  the  tracks  will  be  elevated,  leaving  the 
.itreet  level  free  for  access  of  trucks  to  freight  elevators. 
The  full  development  of  this  part  of  the  system  will 
most  likely  be  carried  out  in  co-operation  with  the  newly 
appointed  interstate  port  authority.  Its  characteristic 
feature  is  the  provision  of  distributed  team  and  ware- 
house terminal  facilities  along  the  entire  length  of  the 
line,  a.s  well  as  direct  connection  by  either  rail  or  truck 
to  the  shipping  piers  along  West  St.,  and  at  the  same 
time  to  leave  existing  street  facilities  substantially  un- 
disturbed. The  practicability  of  operating  this  Bystem 
88  a  railroad  will  be  assured  by  onc-w.iy  or  loop  opera- 
tion. A  capacity  of  10,000  cars  per  day  ran  he  reached, 
and  the  system  will  have  standing  room  for  a  sufficient 
number  of  cars  and  motor  trucks  to  .tIIow  of  developing 
thi.i  capacity. 


8-in.  square  or  i-in.  round  holes.  There  w.is  no  disadvantage 
in  using  a  well-rounded  smooth  beach  gravel  as  aggregate. 
Better  results  were  obtained  with  such  an  aggregate  than 
with  an  angular  aggregate.  Good  grading  of  the  aggregate, 
together  with  extra  fine  grinding  of  the  cement,  were  always 
found  advantageous. 

Density  of  concrete  is  important  for  ship  construction, 
since  the  weight  of  the  ship  without  cargo  is  an  important 
factor  in  determining  the  dimensions  of  the  ship.  The  ex- 
treme variation  in  weight  per  cubic  foot  amounted  to  10  lb., 
involving  nearly  7  per  cent  variation  in  the  weight  of  the 
hull  structure. 

Bending  tests  were  conducted  on  reinforced  concrete 
beams  to  determine  (1)  The  value  of  concrete  under  ten- 
sion; (2)  The  comparative  value  of  round  bars  and  different 
types  of  wire  rope  for  reinforcement;  (.?)  The  behavior  of 
concrete  under  alternating  stresp:  (a)  At  a  stress  less  than 
that  corrc.<<ponding  to  rupture  under  tension ;  (b)  At  a  stress 
greater  than  that  corresponding  to  rupture  under  tension. 

The  beams  for  the  alternating  tests  consisted  of  hollow 
cantilevers  of  rorfjinEiilar  cross-srcfion  erected  vertically. 
Their  lower  ends  were  fixed  in  the  ground,  and  the  upper  ends 
were  subjected  to  nn  alternating  force  having  a  frequency  of 
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4  to  7  (complete  reversals)  per  minute.  The  calculated 
stresses  in  the  concrete  during  the  experiments  were  180  lb. 
and  360  lb.  per  square  inch.  The  cantilevers  were  filled  with 
water  so  that  evidence  would  be  forthcoming  directly  the 
concrete  on  the  tension  side  was  completely  fractured. 
Cracks  were  produced  after  a  time  with  the  tensile  stress  as 
low  as  180  lb.  per  square  inch.  The  noteworthy  feature 
about  the  tests  was  the  eventual  sealing  of  cracks  through 
which  water  had  been  percolating.  Whether  the  sealing  was 
due  to  further  hydration  of  the  cement  after  grinding  under 
the  alternate  opening  and  closing  of  the  crack  was  not 
determined,  but  the  cracks  remained  tight  and  were  only 
reopened  on  increasing  the  load.  The  total  number  of  re- 
versals was  200,000  on  one  beam  and  100,000  on  a  second. 
Further  tests  were  made  to  determine  whether  concrete 
could  be  placed  on  a  practical  scale  in  thin  slabs  so  as  to 
act  as  a  container  for  heavy  oil  fuel  of  high  flash  point, 
and  also  for  gasoline.  There  was  no  difficulty  in  regard  to 
the  heavy  oil,  and  though  with  extreme  care  concrete  con- 
tainers might  have  been  made  to  retain  gasoline  it  was 
decided  that  the  risk  would  be  far  too  great  to  enable 
gasoline  to  be  carried  in  bulk  in  a  ship. 

The  remaining  tests  relate  to  experiments  carried  out  to 
determine  the  permeability  of  concrete,  the  means  of  pro- 
tecting reinforced  concrete  from  the  corrosive  action  of  salt 
water  and  from  the  disintegrating  effect  of  vegetable  lubri- 
cating oils  on  the  interiors  of  the  self-propelled  vessels.  It 
was  found  that  without  any  surface  treatment  2-in.  slabs 
of  concrete,  east  with  their  faces  vertical,  would  frequently 
resist  water  pressure  of  200  lb.  per  square  inch.  It  was 
concluded  that  it  was  unnecessary  to  use  any  waterproofing 
compound,  and  that  the  richness  of  the  concrete  together 
with  the  grading  of  the  aggregate  wei'e  sufficient  to  guar- 
antee watertightness. 

Flow  of  Water  in  Tile  Drains 

ANEW  formula  for  computing  the  flow  in  tile 
drains  was  presented  at  the  annual  meeting  of 
the  Iowa  Engineering  Society  by  D.  L.  Yarnell,  senior 
drainage  engineer  of  the  U.  S.  Department  of  Agri- 
culture. He  pointed  out  that  in  tile  drainage  work  an 
important  problem  is  the  determination  of  the  proper 
size  of  tile  to  be  used,  but  that  many  of  the  formulas 
in  general  use  were  devised  when  tiles  were  small  as 
compared  with  the  12-  to  48-in.  sizes  now  used.  Con- 
tinuing, Mr.  Yarnell  said,  in  part: 

Results  of  experiments  on  iron,  steel,  concrete  and  wood- 
stave  pipes  are  not  directly  applicable  to  tile  drains,  as  the 
tiles  are  usually  less  regular  in  size  and  shape,  this  condi- 
tion being  noticeable  where  two  tiles  are  butted  together. 
This  unevenness  at  joints  multiplied  by  the  great  number 
of  joints,  with  tiles  only  1  to  3  ft.  long,  disturbs  the  flow 
of  water  to  such  an  extent  as  to  render  of  doubtful  value 
the  formulas  for  other  kinds  of  pipe.  In  the  new  formula, 
given  below,  V  is  the  mean  velocity  in  feet  per  second,  R 
is  the  mean  hydraulic  radius  and  S  is  the  hydraulic  gradient, 
V  =  138  m  SI. 

This  formula  is  based  on  a  series  of  experiments  made  at 
Arlington,  Va.,  on  4-  to  12-in.  clay  and  concrete  pipe.  The 
method  of  its  derivation  has  been  given  in  Bulletin  854  of 
the  U.  S.  Department  of  Agriculture.  In  all  these  experi- 
ments the  Kutter  coefficient  of  toughness  ?i  and  the  Chezy 
coefficient  C  have  been  determined.  The  value  of  n  for 
tile  flowing  full  but  not  under  pressure  lies  between  0.011 
and  0.012.  It  was  concluded  that  the  value  obtained  for  a 
pipe  with  any  depth  of  water  less  than  full  does  not  neces- 
sarily apply  when  the  pipe  is  flovdng  full.  The  exponent  of 
the  slope,  S,  was  found  to  be  practically  0.5,  the  loss  of 
head  being  in  proportion  to  the  2.0  power  of  the  velocity 
and  not  the  1.8  power  given  by  many  authorities.  The  ex- 
ponent of  the  mean  hydraulic  radius,  R,  is  ?.  Although 
the  Chezy  formula  gives  the  same  velocity  in  a  pipe  flowing 
full  or  half  full,  with  the  grade  constant,  "the  experimental 
data  seem  to  disprove  this  commonly-accepted  theory." 

Of  75  drainage  engineers  who  replied  to  a  questionnaire 
of  the  American  Society  of  Agricultural  Engineers',  50  used 


the  Chezy-Kutter  formula  (with  values  of  n  ranging  from 
0.013  to  0.017) ,  12  used  the  Poncelet  formula,  13  used  Elliott's 
modification  of  the  Poncelet,  and  8  used  miscellaneous  form- 
ulas. The  Chezy-Kutter  formula  was  not  intended  orig- 
inally for  application  to  flow  in  pipes. 

Experiments  on  a  30-in.  concrete  tile  drain  in  Minnesota 
were  made  in  1920  by  C.  E.  Ramser,  senior  drainage  engi- 
neer, U.  S.  Bureau  of  Public  Roads,  with  results  as  given 
in  the  accompanying  table.  The  drain  was  on  a  grade  of 
0.1  per  cent  and'in  the  first  four  tests  it  was  under  pres- 
sure at  the  upper  surface  inlet.  It  will  be  noted  that 
the  value  of  n  for  the  tile  with  pressure  ranged  from 
0.0122  to  0.0133,  but  was  0.1185  for  the  tile  nearly  full. 
The  coefficient  of  roughness  increased  with  the  decrease  in 
depth  of  flow. 

EXPERIMENTS  ON  FLOW  IN  30-IN.  CONCRETE  DRAIN  TILE 
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.  During  the  past  year  Mr.  Yarnell  interviewed  a  number 
of  drainage  engineers  in  Minnesota  and  found  that  they 
used  almost  exclusively  the  Chezy-Kutter  formula  with  a 
coefficient  of  roughness  of  0.013  or  0.015,  but  the  Arlington 
tests  indicate  a  value  of  0.011  to  0.012.  Mr.  Ramser's  ex- 
periments on  large  sizes  of  tile  show  a  value  of  0.012  for 
tile  flowing  full  and  Mr.  Yarnell  suggested  the  desirability 
of  further  experiments  on  large  sized  tile  in  order  to  deter- 
mine the  coefficient  of  roughness  and  also  to  check  the 
accuracy  of  the  new  formula. 


Special  Joints  for  Concrete  Canal  Lining 

In  the  U.  S.  Reclamation  Service  Flathead  project  in 
Montana  the  new  design  for  concrete  lining  of  the  canal 
calls  for  alternate  bids  for  reinforced  concrete  3  in. 
thick  and  for  gunite  2  in.  thick,  each  carrying  a  woven 
wire  or  mesh  reinforcement  at  its  middle  line.  Con- 
traction, or  expansion,  joints  are  placed  every  10  ft. 
as  shown  in  the  accompanying  cut,  extending  from  the 
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Concrete 
COXCRETE    LINING    JOINT   EXTENDS    ONLY    TO    STEEL 

base  of  the  lining  to  the  steel  only.  In  explaining  the 
detail  J.  L.  Savage,  designing  engineer,  says :  "The 
joint  is  intended  to  locate  the  contraction  cracks  by 
weakening  the  section  of  concrete  at  10-ft.  intervals. 
Attention  is  called  to  the  fact  that  the  lining  is  rein- 
forced very  lightly  and  no  attempt  has  been  made  to 
reinforce  against  temperature  stresses.  For  this  reason 
the  lining  without  joints  would  crack  at  frequent  in- 
tervals with  irregular  cracks.  It  has  been  found  that 
the  cracks  can  be  controlled  by  grooving  the  green 
concrete  as  shown  on  the  drawings,  and  a  very  much 
better  appearance  results  in  the  finished  work." 
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Quantity,  Surveys  and  Estimate 
Payments  in  Construction 

Recommendations  of  Incompleted  Joint  Report — 

Reduction  in  Estimating  Overhead  to  Be 

Test  of  Survey's  Usefulness 

A  JOINT  committee  of  representatives  of  the  Ameri- 
can Institute  of  Architects,  Engineering  Council, 
and  the  Associated  General  Contractors  of  America  has 
been  studying  the  subject  of  quantity  surveys  and  pay- 
ments for  estimating  since  the  fall  of  1919.  Though  the 
report  is  not  yet  complete  the  committee  on  methods  of 
the  Associated  General  Contractors  submitted,  at  the 
recent  New  Orleans  convention  of  the  association,  cer- 
tain extracts  from  the  latest  draft  of  the  joint  report. 
This  draft  has  not  been  approved  by  the  committee  or 
any  of  the  associations  represented  on  the  committee 
and  is  not  final. 

Thai:  accurate  predetermined  quantities  insure  econ- 
omy both  to  the  owner  and  to  the  contractor;  that  known 
requirements  promote  healthy  competition ;  and  that 
competition  should  be  substituted  for  speculation  are 
the  fundamentals  underlying  the  committee's  recom- 
mendation that  "architects,  engineers  and  contractors 
should  jointly  use  their  efforts  to  have  established  facili- 
ties for  making  quantity  surveys  in  their  respective 
communities." 

Survey's  Advantages 

The  partial  report  of  the  committee  points  out  that 
the  advantage  of  a  quantity  survey  to  the  prospective 
owner  is  a  saving  in  the  overhead  charge  which  he  must 
pay  to  the  contractor,  by  reason  of  the  contractor's 
including  in  his  successful  bid  the  overhead  charge  for 
estimating  upon  bids  in  which  he  was  unsuccessful. 
By  the  quantity  survey,  then,  the  owner  pays  only  for 
the  cost  of  estimating  the  particular  project  in  which 
he  is  interested. 

The  advantage  to  the  contractor  is  that  all  contrac- 
tors are  placed  upon  the  same  basis  with  some  means 
provided  whereby  the  work  as  proposed  will  not  be  left 
to  individual  interpretation  of  the  plans  and  specifica- 
tions. It  also  allows  the  contractor  to  submit  a  lower 
bid. 

The  committee  recommends  to  architects  and  engi- 
neers that  unless  elininated  for  some  particular  rea.son 
all  plans  and  specifications  submitted  to  contractors  for 
proposals  should  be  accompanied  by  a  quantity  survey 
and  the  net  result  should  be  a  reduction  in  the  con- 
tractor's proposal.  It  also  recommends  that  quantity 
surveys  for  purely  building  purposes  should  be  insisted 
upon,  providing  the  net  result  will  be  to  reduce  the 
prices  on  any  specific  project.  From  one-fourth  of  one 
per  cent  to  one  per  cent  of  the  cost  of  commercial  or 
public  works  building  and  not  more  than  twice  that  for 
residential  construction  is  the  recommended  fee. 

The  committee  believes  that  the  owner  should  pay  for 
having  an  itemized  list  of  all  .luamtitjps  pntering  into 
the  proposed  work  made,  whether  he  proceeds  with  the 
building  or  not.  It  is  obvious  that  such  payments  would 
be  much  less  than  the  owner  would  otherwise  pay,  as 
each  bidder  is  furnished  with  this  list  of  quantities,  and 
thereby  released  from  the  work  entailed  in  taking  off 
the  quantities  from  the  drawings  and  spprifirations. 

With  the.se  foregoing  conclusions  as  a  basis,  the  com- 
mittee makes  the  following  recommendations: 


1.  Quantity  Surveying — Architects,  engineers  and  con- 
tractors should  jointly  use  their  etforts  to  have  established 
facilities  for  making  quantity  surveys  in  their  communities. 

2.  Cost  of  Survey — From  one-fourth  of  one  per  cent  to  one 
per  cent  of  the  cost  of  the  project  for  commercial  and 
public  work  and  not  more  than  twice  as  much  for  residence 
work,  should  be  the  cost  of  the  survey. 

3.  Basis  of  Contracts — Owners  have  the  option  of:  (a) 
Making  the  quantity  survey  a  part  of  the  contracts;  (b) 
giving  the  successful  bidder,  at  his  ovm  expense,  an  oopor- 
tunity  to  verify  the  accuracy  and  completeness  of  the  quan- 
tity survey  before  the  contract  is  signed.  If  he  proves  an 
error  to  oxist  in  the  survey  the  bidder  shall  be  permitted 
to  adjust  his  bid  accordingly. 

4.  Unit  Quantities  and  Standards — The  schedule  of  unit 
quantities  s'.iould  conform  to  local  customs  or  methods  of 
measurement  and  should  be  so  stated  on  the  survey.  The 
eventual   adoption   of   national    standards   is   recommended. 

5.  Guarantee — The  giJarantee  of  quantities  by  the  quan- 
tity J  urveyor  is  not  recommended  for  it  might  influence  the 
surveyor  to  protect  himself  by  increasing  the  quantities. 
The  extra  cost  of  the  guarantee  would  not  be  warranted. 

6.  The  Cost  of  Preparing  Survey — The  cost  of  preparing 
the  quantity  survey  should  be  borne  by  the  owner,  whether 
the  project  is  constructed  or  not. 

7.  Existing  Systems — Existing  systems  which  do  not 
eliminate  duplication  of  estimating  effort  or  which  do  not 
produce  the  most  economic  results  to  the  owner  are  not 
endorsed,  but  it  is  realized  that  existing  systems  will  con- 
tinue in  operation  until  quantity  survey  bureaus  are  estab- 
lished so  as  to  be  available  in  each  community. 

8.  Pay7ne)its — Payments  should  be  made  by  the  owner 
to  each  bidding  contractor  based  on  an  individual  certificate 
issued  by  the  architect  or  engineer.  The  amount  of  the 
payment  should  be: 

(a)  Where  a  quantity  survey  is  furnished:  no  payment. 

(b)  Where  a  quantity  survey  is  not  furnished. 

Under  the  system  of  duplication  of  the  determination  of 
quantities  now  in  vogue  each  contractor  is  put  to  large 
expense  for  such  estimating  of  quantities.  Therefore,  where 
plans  and  specifications  are  not  accompanied  by  a  quantity 
survey  furnished  by  the  owner,  the  owner  should  agree  to 
pay  to  each  contractor  submitting  a  bid  on  his  project,  for  the 
preparation  of  an  estimate  or  survey  of  quantities  one-half 
of  one  per  cent  of  the  cost  of  the  project  on  all  commercial 
or  public  work  and  one  per  cent  on  all  residence  work  re- 
gardless of  whether  the  contract  is  let  or  not. 

9.  Cost  of  Project — The  cost  of  the  project  is  defined  as  the 
acr°pted  bid  or,  in  cases  where  no  bid  is  accepted,  the  bid 
of  the  lowest  responsible  bidder  as  determined  by  the 
architect  or  engineer. 

10.  Alternate  Bids — Alternate  bids  when  requested  by  the 
designer  should  be  paid  for  by  taking  the  sum  of  the  cost 
of  one  bid  plus  the  cost  of  such  alternate  bids  involving 
refiguring  of  quantities. 

11.  Altered  Plans — Altered  plans  which  involve  a  change 
in  quantities  justify  an  addition  to  the  original  payment  for 
estimating  on  the  same  basis  as  the  first  estimating  fee. 

12.  Sub-contracts — Sub-contracts  where  the  quantity 
survey  does  not  cover  the  sub-contractor's  work  general  con- 
tractors should 

(a)  provide  such  quantity  survey  or 

(b)  arrange  for  prymrnt  for  estimating  to  sub-contrac- 
tors, making  due  allowance  for  the  contingency  that  the 
same  sub-bid  may  be  submitted  to  several  general  con- 
tractors.   

World  Production  of  Coal  in  1920 

According  to  a  recent  bulletin  issued  by  the  United 
Slates  Geological  Survey,  the  world  production  of  coal 
during  1920  was  97  per  cent  of  that  produced  in  1913. 
Total  coal  produced  during  1020  was  about  l.r^nO.nnO.OnO 
metric  tons,  of  which  the  United  States  produced  ap- 
proximately 4.''>  per  cent.  Although  this  represented  a 
large  increase  over  1919.  it  wm«  «till  .r'.Odfinoo  tons 
short  of  the  output  in  191.*?. 
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Eight-Story  Steel-Frame  Building 
Moved  on  Rollers 

Pittsburgh   Building  in  Way  of   Street  Widening 

Moved  Forty  Feet  —  Load  Carried  on 

Temporary  Column  Brackets 

By  E.  Dauenhauer 

Chief  Engineer,  John  Eichleay,  Jr.,  Co.,  Pittsburgh 

THE  widening  of  Second  Ave.  by  the  city  of  Pitts- 
burgh made  it  necessary  to  move  the  eight-story 
Woodwell  Building  from  its  location  on  the  corner  of 
Second  Ave.  and  Wood  St.  to  a  new  site  40  ft.  back  from 
Second  Ave.  The  structure  is  a  narrow  steel-frame 
building,  20  x  80  ft.,  with  brick  walls  and  fireproof  floor 
construction ;  its  total  weight  is  about  5,000  tons,  which 
is  carried  by  twelve  steel  columns,  six  on  either  side. 
The  John  Eichleay,  Jr.,  Co.  undertook  to  move  the  build- 
ing and  to  keep  it  in  service  during  the  entire  opera- 
tion. This  undertaking  was  successfully  carried  out, 
the  building  being  not  only  moved  to  its  new  location,  as 
shown  in  Fig.  1,  but  elevator,  telephone,  heating,  light- 
ing and  sanitary  service  being  maintained  while  the 
structure  was  in  motion. 

The  columns  on  the  south  or  Second  Ave.  side  of  the 
building  had  their  footings  at  basement  floor  elevation, 


FIG.  1.     BUILDING  MOVED  FROM  CORNER   (L,EFT) 
TO  ITS  NEW  POSITION 

but  those  on  the  north  side  extended  15  ft.  lower,  and 
were  proportioned  for  a  future  twenty-story  building, 
being  party-wall  columns.  These  party-wall  columns 
were  burned  off  at  the  basement  floor  line  when  the 
column  load  had  been  transferred  to  the  rolling  block- 
ing by  attached  brackets  preliminary  to  moving. 

New  concrete  column  piers  to  receive  the  building 
were  prepared  at  the  new  site.  A  grillage  on  which 
to  raise  and  move  the  building  was  prepared  of  3-in. 


plank  laid  close  over  the  whole  site,  flush  with  the  pier 
tops,  after  the  soil  had  been  leveled  and  tamped;  on 
this  were  laid  transverse  12  x  12  timbers  18  in.  on  cen- 
ters, and  longitudinal  12  x  12  timbers  to  receive  24 
rows. of  20-ton  jacks,  1  ft.  on  centers.  The  jacks  (Fig. 
2)  carried  a  layer  of  6  x  8  blocks  supporting  a  rolling 
track  of  85-lb.  rails.  Three-inch  rollers  traveled  on  these 
rails.  The  load  was  brought  on  the  rollers  by  '-in.  steel 
roller  plates,  "a  3-in.  wooden  cushion,  another  i-in. 
plate,  and  lines  of  three  24-in.  100-lb.  steel  I-beams,  one 
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FIG.    2.      ROLLING   TRACK    ANtJ    BR.A.CKET    SUITUKT 

line  along  either  side  of  each  column  to  be  moved. 
Specially  constructed  steel  brackets  were  riveted  to  the 
columns  for  transferring  this  load  to  the  I-beams. 

There  were  two  lines  of  jacks  either  side  of  each  col- 
umn. For  raising,  one  man  was  assigned  to  about  20 
jacks,  and  at  a  signal  each  man  gave  a  quarter  turn  to 
his  set  of  jacks,  passing  down  the  line,  and  a  second 
quarter  turn  on  the  return,  then  waiting  for  the  next 
signal.  By  this  procedure  the  building  was  raised 
evenly.  A  total  raise  of  12  in.  was  required  to  suit  the 
new  site,  in  addition  to  the  raise  necessary  for  trans- 
ferring the  load. 

Moving  the  building  was  accomplished  by  placing 
twelve  drums  with  jacks  against  the  building,  and 
went  on  at  the  rate  of  3  ft.  per  hour.  As  part  of  the 
movement  was  over  a  sand  and  gravel  bed,  careful  levels 
were  taken  while  the  structure  was  being  moved,  but 
no  settlement  took  place  at  any  point.  The  concrete 
sidewalks  on  the  Wood  St.  and  Second  Ave.  sides  were 
carried  with  the  building.  After  the  new  location  was 
reached,  the  old  cast-iron  bases  on  the  south  side  were 
replaced  under  the  columns,  while  on  the  north  side, 
where  the  columns  had  been  burned  off,  new  bases  were 
spliced  on  and  set. 

The  work  required  over  100,000  ft.  of  timbers  and 
lumber,  300  tons  of  steel  rails  and  I-beams,  1,000  jacks, 
and  900  steel  rollers. 


May  26,  1921 


ENGINEERING     NEWS- RE  CORD 


905 


The  Activated-Sludge  Process  of 
Sewage  Disposal 

Abstract  of  paper  by  George  G.  Xasmith,  Toronto,  before  the 
Engineering  Institute  of  Canada,  Feb.  3,  and  of  discussion  on 
the  paper. 

THERE  are  now  three  methods  of  sewage  treatment  that 
are  capable  when  carefully  operated,  of  yielding  a  clear, 
stable  effluent  and  a  nonputrescible  sludge:  (1)  Sedimenta- 
tion tanks,  sludge  digestion  and  sprinkling  filters;  (2)  Im- 
hoff  or  Travis  tanks  and  trickling  filters;  (3)  activated-sludge 
digestion  (or  drying  the  activated  sldge).  The  first  two 
combinations  are  well  known  and,  though  the  inoffensive 
digestion  of  sludge  in  separate  single-chambered  tanks  pre- 
sents some  difficulties,  it  can  be,  and  is  being  done  on  a  very 
large  scale,  as  at  Birmingham  and  Baltimore. 

The  activated-sludge  process  will,  when  the  simple  but 
essential  conditions  of  operation  are  carefully  observed, 
yield  a  clear,  sanitary,  non-putrescible  effluent.  The  excess 
of  activated  sludge  produced  is,  however,  still  putrescible, 
can  at  present  not  be  cheaply  or  easily  dewatered,  and  is 
difficult  to  dispose  of.  Should  the  dewatering  problem 
be  economically  solved  the  activated  sludge  process  of  sew- 
age disposal  would  immediately  become  more  desirable  and 
feasible  than  it  is  at  present,  chiefly  for  the  reason  that  acti- 
vated sludge  has  a  high  fertilizing  value  and  is,  therefore, 
valuable  from  the  standpoint  of  conservation.  The  acti- 
vated-sludge process,  as  carried  out  at  present,  though  em- 
bodying many  good  features,  has  some  undesirable  ones,  and 
is  by  no  means  the  last  word  in  sewage  disposal. 

Advantages  and  Disadvantagb^s  of  the  Process 

The  advantages  of  the  activated  sludge  process  of  sew-ge 
disposal  are:  (1)  The  plant  is  comparatively  simple  in  con- 
struction, consisting,  as  it  does,  of  a  series  of  tanks  and 
means  for  injecting  finely  divided  air  at  the  bottom  of  the 
same.  (2)  It  will  produce  in  the  one  operation  an  effluent 
that  can  be  obtained  in  other  systems,  only  by  a  combina- 
tion of  operations.  (3)  It  is,  during  operation,  quite  in- 
offensive. (4)  It  can  be  carried  on  with  the  minimum 
amount  of  pumping. 

The  inherent  disadvantages  of  the  activated-sludge  proc- 
ess over  other  combinations  are  not  negligible.  Where 
improperly  operated,  the  effluent  is  neither  stable  nor  sani- 
tary. Disinfectants  and  certain  trade  wastes  are  liable  to 
destroy  the  activated  sludge;  under  these  circumstances  it 
will  take  weeks  to  build  up  again  the  necessary  volume  of 
activated  sludge.  The  filtros  plates  used  for  finely  dividing 
the  injected  air  are  subject  to  plugging  with  smoke  and 
dust,  in  which  case  the  areas  of  sludge  not  agitated  are 
apt  to  undergo  anaerobic  decomposition,  while  there  are 
inherent  difficulties  with  air  blowers  and  other  mechanical 
features  of  the  aeration  system.  Thoutrh  attempts  have 
been  made  to  derive  an  income  from  the  dried  activated 
sludge  as  a  fertilizer,  the  hopes  entertained  have  not  as  yet 
been  realized  in  practice  and  it  is  doubtful  if  the  day  has 
yet  arrived  when  the  chemist  or  sanitary  engineer  is 
honestly  justified  in  advising  thai  an  activated-sludge  sys- 
ttm  be  constructed  with  the  guarantee  that  the  increa.scd 
cost  of  the  plant  or  the  high  cost  of  operation  will  be  com- 
pensated for  by  the  sale  of  sludge  or  other  material  derived 
from  the  process. 

On  the  other  hand,  some  cheap  method  of  satisfactorily 
dewatering  the  sUidge  may  entirely  change  our  viewpoint 
in  regard  to  this  matter.  The  activated-sludge  system  is 
unsuitable  for  small  communities  or  large  institutions  where 
an  automatic  system  is  highly  desirable. 

The  dewatering  of  sludge  can  only  be  brought  about  in 
'wo  ways,  viz.:  the  expression  of  the  bulk  of  the  water 
present  by  pressure  methods  such  as  the  sludge  press — a 
very  cumbersome  and  objectionable  procesii — or  throUTh 
the  more  recent  method  of  centrifugal  action.  Both  of 
these  methods  will  produce  a  sludge  cake  containing  from 
7.5  per  cent  to  80  per  cent  moisture  from  which  the  remain- 
ing moisture  must  be  removed  by  heat. 

A  centrifuge  of  the  Basco  ler  Meer  type  has  been  ex- 
perimented with  for  a  month  at  Milwaukee  and  promises 


to  be  more  suitable  for  dewatering  Jlilwaukee  activated 
sludge  than  sludge  presses.  The  machine  is  almost  auto- 
matic in  operation,  occupies  15  minutes  for  each  cycle,  and 
will  centrifuge  from  2,000  to  4,000  U.  S.  gallons  of  sludge 
per  hour.  It  takes  a  sludge  containing  98J  per  cent  moisture 
and  reduces  the  moisture  to  from  79  per  cent  to  85  per  cent. 
About  20  per  cent  of  the  solids  of  the  sludge  pass  over  the 
filtrate  and  it  is  expected  that,  with  experience  and  improve- 
ments, it  will  prove  more  efficient  and  satisfactory  than  any 
type  of  sludge  press  hitherto  tried  out. 

F.  A.  Dallyn,  Sanitary  Engineer,  Ontario  Provincial  Board 
of  Health  —  Dr.  Nasmith  said  that  he  did  not  think  the 
activated-sludge  process  applicable  to  smaller  plants.  We 
have  found  it  most  excellent  for  institutional  plants  in  On- 
tario. At  one  of  these  we  find  that  we  can  put  the  air 
compressor  in  a  boiler  room  or  in  one  of  the  machinery 
buildings  and  treat  the  sewage  of  the  institution  practically 
without  supervision.  An  activated-sludge  plant  in  use  at 
the  Guelph  Agricultural  College  since  1917  has  given  uni- 
formly good  results.  It  has  been  neglected  occasionally,  but 
it  has  been  easy  to  rectify  any  trouble  caused  by  neglect 
so  that  within  a  day  or  tv.-o  the  plant  could  be  in  good  work- 
ing condition. 

We  have  recently  uilt  two  other  plants:  one  at  an  institu- 
tion at  Orillia  and  another  at  the  prison  farm  at  Burwash. 
They  are  both  giving  excellent  satisfaction. 

In  the  last  two  years  I  have  strongly  advocated  the 
drtoption  of  the  activated-sluige  process  in  remodeling  some 
of  the  sewags  disposal  plaiif„s  in  the  province.  The  cost  ol 
this  remodeling  has  been  a  minor  matter  as  compared  with 
the  cost  of  introducing  some  of  the  older  methods,  and  the 
results  we  expect  to  obtain  are  much  more  satisfactory  than 
Mnder  the  operating  conditions  we  have  had  before. 

The  city  of  Kitchener  [formerly  Berlin]  when  activated- 
sludge  was  in  its  infancy  did  not  feel  like  experimenting 
with  the  activated-sludge  process.  It  put  in  a  plant  of 
another  type  with  a  capacity  of  800,000  Imp.  gal.  a  day  that 
cost  roundly  $60,000.  Recently  Woodstock  built  an  acti- 
vated-sludge plant  with  a  present  capacity  of  2,-500,000 
Imp.  gal.,  with  provision  for  enlargement  to  4,000,000  gal., 
and  the  construction  price  was  only  $55,000  under  existing 
high  cost.  Such  saving  in  interest  charges  alone  warrants, 
to  my  mind,  a  municipality  ^n  making  such  an  experiment 
because  I  think  our  knowledge  of  sewage  disposal  is  advanc- 
iTig  so  rapidly  that  expenditures  for  the  older  systems  are 
not  warranted  because  they  would  probably  be  scrapped 
inside  of  fifteen  years. 

The  Ontario  Provincial  Board  of  Health  has  been  experi- 
menting with  the  activated-sludge  process  for  some  years. 
I  was  sent  to  England  to  see  everything  that  was  to  be 
seen  there  in  1916  and  again  in  1917  and  still  again  in  1918. 
Am  Fed  from  One  Side  of  Tank 

In  our  experiments,  instead  of  using  the  saw-tooth  bottom, 
like  that  at  Milwaukee,  the  air  is  fed  from  one  side  of  a 
long  tank  at  a  probable  increase  of  25  per  cent  in  efficiency. 
This  arrangement  is  particularly  advantageous  in  connection 
with  the  remodeling  of  old  septic  tanks,  of  which  there  ar.. 
many  in  this  province.  In  such  remodeling  a  row  of  porous 
plates  can  be  put  at  one  side  and  the  old  tanks  divided  by 
partitions  into  widths  of  6  to  9  feet. 

1  am  confident  that  the  operation  of  the  activatcd-sludgo 
proceb.i  can  be  made  largely  automatic  and  if  this  can  be 
done  thv'n  with  the  decreasing  cost  of  hydro-electric  power 
in  Ontario,  which  m.iy  he  expected  in  the  next  ten  years,  the 
BCtivated-sludgo  process  will  be  brought  quite  within  the 
realm  of  municipal  economy. 

As  to  dewatering  the  sludge,  our  experiments  have  shown 
that  by  putting  the  sludge  in  a  separate  tank,  activating  it, 
and  changing  the  water  three  times  we  can  reduce  its  mois- 
ture content  to  about  65  per  cent.  In  so  doing,  however,  we 
lose  about  half  the  nitrous  contents  of  the  sludge,  producing 
about  24  p. p.m.  of  nitrogen  in.=tead  of  4J.  That  is  a  con- 
siderable loss  and  the  question  is  whether  by  further  studies 
we  can  maintain  more  of  the  nitrogen  content. 

There  does  not  seem  to  be  any  quostinn  but  what  tho 
sludge  from  the  activated  procr.^is  will  have  a  fertilizing 
value  with  an  increasing  market.     The  abattoirs  are  very 
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largely  withdrawing  from  the  fertilizer  market  because  they 
are  finding  other  uses  for  their  products.  They  can  convert 
many  of  their  former  waste  products  to  stock  foods. 

Mr.  Redfern  —  Plans  for  an  activated-sludge  plant  with 
a  capacity  of  200,000  Imp.  gal.  per  day,  with  a  6-hr.  period 
of  aeration,  and  a  maximum  capacity  of  500,000  Imp.  gal. 
per  day,  have  been  submitted  by  the  town  of  Newmarket  to 
the  Provincial  Board  of  Health  and  have  been  approved 
by  the  board.  The  lowest  bid  for  the  construction  of  the 
plant,  complete,  was  $31,000.  I  think  this  price  was  lower 
than  could  have  been  obtained  for  any  other  type  of  plant 
even  with  the  high  cost  of  materials  and  labor  that  existed 
at  the  time,  but  the  building  of  the  plant  was  put  over  for 
a  year  or  two.    I  have  no  doubt  but  that  it  will  be  built  soon. 

William  Gore,  Consuliing  Engineer,  Toronto  —  Experi- 
ments with  the  activated-sludge  process  have  been  carried 
out  by  Dr.  Nasmith  and  myself.  The  raw  sewage  is  first 
mixed  with  well  digested  sludge  and  then  passed  to  an 
ordinary  activated-sludge  tank.  The  sludge  formed  in  the 
activated-sludge  tank  is  returned  to  a  digesting  tank.  The 
effluent  has  a  slight  straw  color.  We  have  run  for  some 
periods  with  as  low  as  i  eu.ft.  of  air  per  gallon  based  on 
a  10-ft.  depth  of  tank,  our  tank  being  only  7*  ft.  deep. 


Inclined  Wall  Braced  by  Struts  to 
Hold  Sliding  Loess 

Slides  Threatening  Illinois  Hospital  to  Be  Checked 

by  Reinforced-Concrete  Retaining  Wall 

of  Unusual  Type 

A  RETAINING  WALL  decidedly  different  from 
standard  walls  is  under  construction  at  Menard, 
111.,  to  arrest  slides  and  slumps  which  in  the  past  have 
occurred  on  the  north  and  northwest  side  of  the  State 
Hospital  for  Criminal  Insane.  The  general  topography 
of  the  site  is  shown  in  Fig.  1.  The  slides,  indicated  on 
the  map  by  wavy  lines,  have  been  of  frequent  occur- 
rence during  the  last  few  years  and  it  was  feared  that 
they  might  endanger  the  safety  of  the  building.  In  the 
lower  part  of  the  drawing,  a  cross-section  looking  north- 
easterly, the  various  underlying  strata  are  shown.    The 
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unless  confined  has  a  tendency  to  run  under  the  weight 
of  the  overlying  loess.  The  slumps  or  slides  mentioned 
are  therefore  most  likely  to  occur  after  a  heavy  rainfall, 
the  main  cause  being  the  saturation  of  the  base  of  the 
loess,  and  a  contributing  cause  the  slipperiness  of  the 
supporting  impervious  shale  when  wet. 

The  shale  varies  greatly  in  character,  the  poorest  kind 
being  little  more  than  compacted  mud,  becoming  soft  as 
clay  vhen  wet.  Other  deposits  are  very  calcareous  and 
there  are  even  certain  lenses  of  limestone.     Such  shale 


FIG.  1.     SLIDING  LOESS  AND  WALL  TO  STOP  IT  AT 
ILLINOIS  HOSPITAL 

is  but  very  little  affected  by  water.  In  general  the  shale 
is  hard  and  firm  and  affords  an  excellent  foundation  for 
the  building,  except  when  long  exposed  to  the  weather 
or  poorly  drained. 

The  limestone  occurs  in  strata  several  feet  thick  and 
makes  a  perfect  foundation   for  the  wall.     It   is  well 
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Elevation     of    Wall 
WALL  AT  ILLIXOIS  .'JTATE  HOSPITAL 


thickness  of  these  strata,  as  well  as  their  slope,  varies 
considerably,  but  the  section  illustrated  may  be  consid- 
ered as  fairly  representative  and  has  been  made  the 
basis  for  the  design  of  the  wall. 

The  loess,  which  is  the  surface  material,  is  a  brown 
soil  composed  of  a  very  fine  wind-blown  silt  containing 
sufficient  clayey  material  to  bind  it  together  so  that  it 
often  stands  with  a  vertical  face.  As  it  is  exceedingly 
•  porous,  water  passes  through  it  readily.  If  the  base  of 
the  deposit  becomes  saturated  it  loses  its  "body"  and 


exposed  at  the  quarry  ledge  and  on  the  lower  slope  of 
the  bluff. 

On  account  of  the  unusual  conditions,  the  amount  of 
the  lateral  pressure  against  the  w^all  is  even  more  uncei*- 
tain  than  in  the  case  of  ordinary  retaining  walls  sup- 
porting earth  pressure.  A  limiting  value  of  the  thrust 
could  evidently  be  obtained  by  considering  the  loess  as 
a  fluid  of  weight  100  lb.  per  cu.ft.,  acting  on  the  total 
vertical  height  of  the  slope.  However,  as  it  is  evident 
that  such  a  pressure  cannot  exist,  due  to  the  inability 
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of  the  overlying  material  at  the  lower  end  of  the  slope 
to  resist  any  great  amount  of  upward  pressure,  this 
principle  of  pressure  calculation  was  not  used.  Nor  was 
it  thought  necessary  to  consider  any  dynamic  force 
against  the  wall  due  to  the  motion  of  the  loess;  for  the 
displacement  of  this  material  after  a  slide  was  found  to 
be  a  few  inches  only  and  its  velocity  very  small. 

It  was  finally  decided  to  consider  as  actual  lateral 
pressure  the  component  of  the  total  weight  of  the  ma- 
terial above  the  shale  parallel  to  its  under  side,  reduced 
by  the  frictional  resistance  of  the  loess  against  the 
shale.  The  coefficient  of  friction  was  taken  as  0.15. 
Considering  the  section  shown  in  Fig.  1  as  representa- 
tive for  the  entire  length  of  the  wall,  there  is  obtained 
the  total  normal  pressure  for  one  typical  16-ft.  bay  as 
follows : 

The  total  amount  of  loess  supported  is  32,000  cu.ft., 
which  at  100  lb.  per  cu.ft.  weighs  3,200,000  lb.  The 
component  of  this  force  parallel  to  the  top  of  the  shale 
is  800,000  lb.  which  reduced  by  a  frictional  resistance 
of  3,100,000  X  0.15  =  465,000  lb.  gives  a  total  normal 
thrust  of  335,000  lb. 

The  upper  part  of  the  wall  has  been  designed  as  a 
beam  of  13i-ft.  clear  span  to  resist  this  pressure,  and 
the  inclined  columns  have  been  designed  for  approxi- 
mately the  same  load.  The  amount  of  steel,  10  sq.in.,  in 
the  center  of  the  beam  span  is  slightly  in  excess  of  that 
at  the  column  supports  due  to  the  T-action  of  the  lower 
part  of  the  wall.  Prison  labor  being  available  both  for 
cru.shing  stone  and  for  general  concrete  work,  the  cost 
of  the  concrete  is  exceptionally  low,  and  therefore  the 
percentage  of  steel  has  been  kept  somewhat  lower  than 
is  common  in  ordinary  practice. 

The  wall  was  designed  and  the  work  is  being  executed 
under  the  direction  of  the  Department  of  Public  Works 
and  Buildings  of  Illinois,  for  which  Col.  C.  R.  Miller  is 
director,  Edgar  Martin  supervising  architect  and  A.  S. 
Ritterwold  engineer  in  charge. 


British  Road  Classification  Completed 

The  classification  of  roads  in  Great  Britain   is  now' 
complete,    the    percentages    of    first    and    second-clase 
roads  being  as  follows: 

Per  Cent 

England  and  W.-ilcs,  first  class  roads 11.6 

Rnf^land  and  Wales,  second  clas.s  road.s T.O 

.S.otland,   first   cla.ss    roads 17.9 

.Scotland,  .second   class   roads 13.1 

The  money  derived  from  the  tax  on  all  mechanically 
propelled  vehicles  will  be  paid  into  a  central  fund.  Fifty 
per  cent  of  the  cost  of  maintenance  of  the  first-clas.'^ 
roads  and  25  per  cent  in  the  case  of  second-class  roads 
will  be  contributed  from  this  fund,  the  remainder  to 
be  found  by  the  local  authorities. 

The  Ministry  of  Transport  has  issued  a  return  of 
the  amounts  collected  by  local  authorities  in  road  taxes 
from  Jan.  1  to  March  7;  this  totals  £7,092,422.  The 
fo  lowing  is  the  approximate  analysis  of  the  source.s 
of  this  total: 

Numbf.r  of 

fnass  Licenses  Uecelpt.i 

'•ars    tax.-d    on    hp 202.000  £;.M<i.«iiO 

.Motor    cycles     1*6,000  488,600 

Hath    chairs,   etc 200  fiO 

•  'ommerci.il   motors    117.500  2,J.in.200 

Itoad    Ir-comotlves.   etc    1.800  29,1S0 

Motor   ploughs,   etc ; 6,000  l.r.nci 

.Motor    tractors,    etc 900  13.8r.n 

Taxlcabi..    etc 41,700  l,l!>0,r,00 

Tram'jars      IMOOO  11.2r,n 

Oenersl    Identification    marks     .•  .  S.900  4>i,2r,ii 

Horse-drawn    (private  and   hncknc))  ..  .  180,000  '2M^'."' 

Miscellaneous    reclpta     .  .......  31.2^i'i 

767,000  7,O»2.40O 


Notes  From  Foreign  Fields 

ENGINEERING  IN  VENEZUELA 
AND  COLOMBIA 

By  Jacob  L.  Crane 

Formerly  of  Gannett,  Seelye  &  Fleming.  Harrlsburg.  Pa. 


THE  great  mineral  and  agricultural  resources  of 
Venezuela  and  Colombia  present  the  incentive  for, 
and  their  climatic  and  physical  characteristics  from  the 
intensely  hot  sea-coast  area  to  the  cold  mountain  ranges 
of  the  Andes  constitute  the  obstacles  to,  extremely  in- 
teresting engineering  achievement.  Unusual  difficulties 
have  to  be  overcome,  such  as  instability  of  governments, 
total  lack  of  co-operation  between  adjoining  countries, 
difficulties  of  climate  such  as  disease  for  agents  and 
workmen,  and  physical  handicaps  equaling  those  in  some 
of  the  famous  projects  of  this  country. 

Roads. — The  original  roads  of  these  countries  were 
first  foot  paths  and  then  mule  trails  following  the 
streams  and  meandering  through  jungles  and  over  the 
mountains.  Now,  however,  the  highway  building  era 
is  well  under  way  and  such  roads  as  that  from  LaGuayra 
to  Caracas,  or  from  Estacion  Tachira  to  Cucuta  are 
good  example  ef  the  progress  being  made.  In  the  cities 
the  old  pavements  are  of  cobble,  while  the  newer  ones 
are  of  macadam  or  in  some  instances  ashphalt.  The 
country  roads  of  the  better  type  are  built  of  Telford 
macadam  and  seem  to  be  well  made.  Of  course  labor  is 
cheap  (40  to  80  cents  per  day)  and  plentiful,  and  in 
the  writer's  opinion  fully  as  intelligent  for  this  work 
as  American  labor. 

On  the  mountain  roads  the  curves  are  more  frequent 
and  sharper  than  one  ordinarily  finds  in  this  country, 
but  the  grades  are  low  and  uniform.  The  maintenance 
on  the  newer  roads  is  good;  one  maintenance  man  is 
assigned  to  each  kilometer  of  road  and  it  is  his  duty 
to  keep  that  section  in  good  shape.  Compared  to  our 
busy  roads,  the  traffic  is  light  consisting  largely  of 
Fords,  mule  carts,  pack  trains  and  pedestrians,  but  it  is 
now  increasing  rapidly.  The  advent  of  the  automobile 
and  the  commercial  need  of  roads  are  now  such  that 
the  roadbuilding  program  may  be  expected  to  continue 
until  thousands  of  miles  of  good  highways  connect  all 
important  points.  Roads  are  most  essential  in  these 
mountain  regions  because  railroad  construction  is  so 
expensive  that  automobile  transportation  over  good 
roads  is  more  economical. 

From  Stone  Arch  to  Steel  Bridges 

In  both  countries  the  construction  of  picturesque 
stone  arch  bridges  seems  to  have  passed  and  in  some 
sections,  following  an  intermediate  period  of  timber  con- 
struction, the  era  of  the  American  steel  bridge  is  com- 
ing in.  There  is  little  doubt  that  the  steel  bridge  will 
displace  the  older  tj-pc  almost  entirely  until  the  countries 
have  developed  to  the  point  where  they  again  desire  and 
can  afford  picturesqueness  or  beauty  in  such  structures. 
Then,  perhaps,  the  modern  stone  and  concrete  bridge 
will  come  in.  The  people  have  a  strong  natural  instinct 
for  picturesqueness  in  their  structure.'*,  and  it  is  to  be 
hoped  that  after  we  have  given  them  the  value  of  our 
steel-bridge  developments,  they  can  help  return  to  us 
that   which   so    many   of   our   engineering'  structures 
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lack — the  stamp  of  beauty  and  of  fitness  in  their  sur- 
roundings. 

Railroads  and  Sanitation. — The  topography  and  de- 
velopment of  these  countries  have  made  for  short  rail- 
road lines.  Most  of  them  are  narrow  gage  and  vary 
in  length  from  about  8  to  150  miles.  The  typical  rail- 
road connects  a  river  or  seaport  with  the  highway  out- 
let from  mountain  district  or  with  one  of  the  larger 
interior  towns.  They  are,  of  course,  very  important 
in  agricultural  and  industrial  development,  but  they 
seem  miniature  compared  to  our  railroad  systems.  The 
older  railroads  are  owned  largely  by  European  capital, 
but  the  newer  projects  are  natively  owned  and  operated. 
For  the  most  part  the  locomotives  burn  wood.  Some 
of  the  roads  do  not  pay  an  adequate  return  on  the 
investment  and  in  certain  instances  much  needed  lines 
v/ill  have  to  await  further  development  of  the  country 
or  substantial  government  subsidies. 

In  the  larger  cities  there  are  usually  street  railways 
of  some  sort.  Some  of  these  use  storage  battery  power, 
and  in  one  instance  the  steam  railway  leases  the  trolley 
tracks  from  the  city  and  the  wood-burning  locomotives 
haul  the  tiny  street  cars  over  them  at  infrequent  in- 
tervals. 

Water  Supply — Public  Health 

Water  supplies  in  general  are  bad.  They  vary  from 
rain  water  carried  on  mule  back  from  house  to  house 
to  stream  water  delivered  through  pipe  systems  and 
nearly  always  unsafe  for  drinking.  A  system  that  is 
not  uncommon  is  to  bring  water  from  a  stream  of  ques- 
tionable potability  through  a  town  in  an  open  ditch  in 
the  middle  of  the  cobble  pavement.  Each  householder 
takes  his  water  from  the  ditch  by  hand  and  empties 
back  into  it  his  waste  water  and  sometimes  sewage,  so 
that  the  people  on  the  lower  end  of  the  line  get  the 
waste  from  the  upper  end.  There  seems  to  be  no  objec- 
tion to  filthy  water  for  all  household  purposes. 

The  requirement  for  water  is  much  less  than  with 
us.  Baths  are  rare,  little  water  is  used  for  any  kind 
of  washing  or  for  street  or  municipal  purposes,  there  is 
practically  no  demand  for  industrial  water,  and  little 
need  for  fire  protection,  as  most  structures  are  built 
of  clay  or  stone.  Under  these  conditions  the  frequent 
evidence  of  interest  in  new  water-supply  projects  may 
be  considered  remarkable,  but  it  is  real  and  is  bound  to 
produce  results. 

Sewers  are  known  in  only  a  few  of  the  larger  towns, 
and  there  they  are  used  only  by  a  small  upper  class. 
The  outdoor  closet  is  uncommon  and  the  few  one  sees 
are  extremely  objectionable.  Usually  both  in  the  towns 
or  in  the  country  either  an  open  or  fenced  enclosui'e  in 
the  rear  of  the  premises  or  nearby  is  used,  and  the  ma- 
terial deposited  on  the  ground,  sun  and  wind-dried,  or 
removed  by  the  fowls  and  the  pigs.  Crude  as  this  may 
seem,  it  is  not  so  objectionable  as  the  water  carriage 
or  dry  closets  in  the  hotels.  However,  the  effect  of  this 
method  of  sewage  disposal  in  producing  enteric  and 
hookworm  diseases  must  be  severe.  Garbage  is  generally 
fed  to  chickens  or  pige,  even  in  the  larger  towns,  so 
there  is  rarely  any  garbage  problem. 

There  is  no  system  of  vital  statistics  in  either  coun- 
try, so  the  author  was  informed,  and  it  is  therefore 
impossible  to  determine  disease  and  death  rates  with 
any  degree  of  accuracy.  However,  it  is  apparent  that 
the  people  of  these  countries  are  sick  a  great  deal,  often 
from  unidentified  diseases  as  well  as  from  those  well 


known,  and  the  death  rate  must  be  high.  Yellow  fever 
is  practically  gone,  but  malaria  is  widespread  and  nearly 
every  one  has  it  sooner  or  later.  Mosquito  eradication 
has  not  been  undertaken  to  any  extent. 

Town  Planning. — What  seems  to  have  been  uncon- 
scious town  planning  has  produced  many  communities 
with  a  certain  stamp  of  picturesqueness  and  with  utili- 
ties fairly  convenient  and  fitting.  The  discounting  fea- 
tures often  met  are  too-narrow  streets,  dirt,  crowded 
districts,  and  bad  sanitation.  One  can  readily  believe 
that  the  people  of  these  republics  will  demand  beauty 
and  convenience  throughout  their  civic  developments 
sooner  than  good  sanitation.  As  a  matter  of  fact,  in 
spite  of  the  dirt,  odors  and  poverty  in  these  tropical 
cities  they  often  possess  a  general  effect  of  better  town 
planning  than  one  usually  finds  in  cities  of  the  United 
States  and  Canada. 

One  discouraging  situation  was  found  in  the  case  of 
a  town  of  20,000  people  which  was  entirely  destroyed 
by  earthquake  about  fifty  years  ago  (most  of  the  towns 
are  one  or  two  centuries  old)  and  rebuilt  in  imitation 
of  American  cities.  The  result  is  a  rectangular  street 
plan  with  wastefully  wide,  sun-scorched  roadways,  un- 
adorned and  barren,  and  leading  pointlessly  straight 
across  the  town;  badly  situated  public  buildings,  and 
loss  of  the  usual  picturesque  effect.  The  only  gain 
seemed  to  be  in  a  somewhat  better  ventilated  city. 

Industry  and  Agriculture. — There  are  a  few  small 
factories  in  the  larger  seaports,  but  the  principal  in- 
dustrial activity  is  mining,  and  the  great  future  devel- 
opment is  oil.  Colombia  produces  much  of  the  world's 
platinum  and  most  of  the  emeralds,  and  both  countries 
are  still  rich  gold  producers.  Both,  it  has  recently  been 
determined,  have  large,  rich  oil  deposits.  Already  a 
few  companies  are  shipping  oil,  there  are  a  few  refineres 
in  operation,  and  many  companies  are  exploring  and 
starting  operations.  However,  many  of  the  oil  deposits 
are  so  remote  that  they  cannot  be  profitably  exploited 
as  yet.  It  seems  certain  that  this  territory  is  destined 
to  be  one  of  the  great  oil  fields. 

Irrigation  Opportunities 

Irrigation,  often  on  a  large  scale,  will  be  required 
for  sugar  plantations  which  promise  to  be  one  of  the 
chief  features  of  agricultural  development  to  come.  In 
this  climate  sugar  requires  from  5  to  10  gal.  per  minute 
per  acre  irrigated,  the  year  round,  or  a  total  of  from 
80  to  150  in.  per  year.  No  hydrographic  data  are  avail- 
able and  only  meager  empirical  information  about  irri- 
gation. 

While  there  are  many  difficulties  and  annoyances  to 
overcome  particularly  a  severe  tropical  climate  and  its 
resulting  insects  and  fevers,  in  some  ways  it  is  easy 
to  work  in  Venezuela  and  Colombia.  The  individual 
American  is  treated  with  more  consideration  than  al- 
most any  one  else,  and  the  people  are  usually  ready  to  do 
business  with  him.  Every  phase  of  development  requires 
engineers  first  of  all,  and  American  machinery  and 
equipment.  It  seems  that  any  qualified  and  intelligent 
engineer  can  make  his  fortune  there  if  he  is  willing 
and  able  to  put  up  with  the  discomforts  and  diseases 
for  a  number  of  years.  This  is,  however,  a  rather 
severe  requirement.  It  is  to  be  remembered  that  work 
must  be  done  and  goods  furnished  faithfully  and  com- 
petently for  the  genuine  good  of  the  people  there,  if 
American  engineering  enterprise  is  to  fulfill  its  destiny 
in  these  two  rich  Caribbean  republics. 


May  26,  1921 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Another  City  That  Recognizes  Engineers 

Sir — The  letter  of  A.  L.  Dabney  regarding  engineers  in 
the  city  government  of  Memphis,  Tenn.,  and  your  editorial 
comment  (Engineering  News-Record,  April  28,  1921,  pp. 
734  and  706)  have  been  read  with  interest.  I  wish  to  call 
your  attention  to  the  members  of  the  municipal  government 
of  the  city  of  Miami  Beach,  Fla.,  who  have  engineering 
training  or  experience.  On  the  City  Council  of  seven  mem- 
bers there  are  two  civil  engineers  in  active  practice,  a  for- 
mer practicing  mechanical  engineer  and  a  former  manager 
of  large  mines  in  the  Cripple  Creek  district  of  Colorado.  The 
city  engineer  is  a  graduate  civil  engineer;  the  water  super- 
intendent is  a  graduate  engineer;  and  the  city  clerk,  until 
occupying  his  present  position,  was  an  engineering  drafts- 
man and  office  manager. 

The  population  of  Miami  Beach  is  about  525.  It  is  one 
of  the  wealthiest  cities  per  capita  in  the  United  States.  Its 
assessed  valuation  for  the  past  four  years  has  been:  1917, 
$647,500;  1918,  $832,745;  1919,  $2,579,600;  1920,  $3,933,700. 

W.  E.  Brown, 

Miami  Beach,  Fla.,  May  5.  President  City  Council. 


Deceptive  Highway  Propaganda 

Sir — I  know  that  Engineering  News-Record  will  not  will- 
fully or  intentionally  misrepresent  or  make  false  state- 
ments. I  am  writing,  therefore,  to  ask  that  you  publish 
this  in  answer  to  the  editorial  appearing  in  your  issue  of 
April  28,  p.  706,  entitled  "Deceptive  Highway  Propa- 
ganda." You  state;  "Alabama  is  another  case  in  point. 
In  the  propaganda  for  a  recent  bond  issue  of  $25,000,000 
a  circular  issued  by  the  Alabama  Highway  Improvement 
Association  carried  these  statements:  'This  is  a  50-50 
proposition.  Uncle  Sam  puts  up  $1  and  requires  the  State 
to  match  it.  If  Alabama  fails  or  refuses  to  put  up,  the 
money  goes  to  other  states.'  " 

Then  you  state:  "The  plain  inference  here  is  that  $25,- 
000,000  of  federal  funds  would  be  forthcoming  in  the  event 
of  an  affirmative  state  vote." 

If  the  circular  contained  that  statement  and  that  alone 
one  would  be  justified  in  drawing  your  inference.  In  the 
same  circular  you  refer  to  you  will  find  in  large  type  the 
following:  "The  $25,000,000  bonds  will  enable  Alabama  to 
cover  Uncle  Sam's  offer  dollar  for  dollar,  us  it  is  offered." 

"The  Federal  Government  already  has  appropriated 
nearly  $6,000,000  to  aid  Alabama  in  the  construction  of 
good  roads." 

In  the  same  circular  there  is  a  table  showing  the  probable 
expenditure  of  the  sum  voted  and  anticipated,  covering  a 
period  of  twelve  years.  It  certeinly  would  have  been  poor 
judgment  upon  the  advocates  of  good  roads  in  Alabama  to 
have  submitted  an  amendment  to  the  state  constitution 
permitting  the  sale  of  bonds  amounting  to  only  the  present 
federal  apportionment,  and  not  anticipate  additional  fed- 
eral aid. 

Amending  state  constitutions  is  no  easy  matter  and  we 
certainly  do  not  relish  the  work  of  campaigning  for  an 
amendment  every  time  the  government  apportions  a  sum  oi 
money  to  Alabama.  No  one  was  deceived  in  Alabama  and 
from  best  information  obtainable  no  one  with  the  exception 
of  yourself  and  a  writer  for  the  American  Automobile 
Association  have  been  able  to  make  a  mountain  out  of  this 
mole  hill.  W.  S.  Keller. 

State  Highway  Engineer  of  Alabama. 

Montgomery,  May  5. 

[We  are  glad  to  learn  from  Mr.  Keller  that  the  issue 
in  Alabama  was  clearly  understood  by  the  electorate.  It  is 
possible,    however,    that    the    circular    referred    to    hat,    in 


some  cases  at  least,  not  received  the  careful  study  which 
he  has  given  it.  In  that  event  it  seems  that  the  wording 
of  the  sentences  quoted  in  this  journal's  editorial  might 
have  caused  a   misunderstanding. — Editor.] 

Protection  of  River  Banks  with  Spur  Dikes 

Sir — It  seems  to  me  there  is  a  difference  of  opinion  re- 
garding the  length  of  spur  dikes,  the  distance  between  them 
and  their  location  with  respect  to  the  direction  of  the 
stream.  It  would  be  of  general  interest  to  learn  the  opinion 
of  experts  in  this  type  of  river  protection. 

The  writer  is  familiar  with  the  two  following  methods, 
very  frequently  employed  to  find  the  length  of  spur  dikes. 

Method  I,  Fig.  ;.— If  AB  is  the  spur  dike,  the  length  of 
which  has  been  predetermined,  the  water  is  supposed  to 
strike  at  AB,  leaving  by  A  in  the  direction  of  AC,  making 
a  right  angle  with  BA.  It  is  obvious  that  the  greatest  stress 
will  react  at  C  and,  therefore,  the  second  spur  dike  should 
be  located  a  little  up  stream  from  the  point  C.  The  same 
rule  is  followed  for  the  other  spur  dikes. 


''''^, 


Fig.  I 
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SPUR    DIKES    FOR    E.VXK    PROTECTION 

Method  II,  Fig.  2. — The  distance  between  the  spur  dikes 
should  depend  upon  the  greatest  curvature  of  the  river  bed, 
the  assumed  length  of  the  spur  and  the  degree  of  safety 
desired.  As  before,  the  length  of  the  dike  spur  is  assumed  and 
then  the  greatest  curve  of  the  river  is  found.  Let  us  assume 
that  ABC  is  the  said  curve.  At  B,  the  point  of  greatest 
curvature,  we  place  the  spur  of  known  length,  as  if  it  were 
the  height  of  a  segment.  The,  cord  EF,  corresponding  to 
this  "height,"  will  give  us  the  distance  between  the  spur 
dikes,  when  the  protection  does  not  require  a  great  factor 
of  safety.  For  protection  with  double  the  safety  of  the 
first  one,  we  will  take  the  cord  E'F'  to  give  the  distance 
between  the  spurs.  For  a  safety  three  times  as  big  as  the 
first  one,  one-third  of  the  height  should  be  taken,  and  so 
forth. 

In  reference  to  the  location  of  spur  dikes,  their  maximum 
efficiency  as  protection  works,  and  their  stability.  I  am  of 
the  opinion  that,  in  general,  they  should  be  built  against 
the  stream,  either  forming  an  angle  of  12  to  17  deg.  with 
the  river  bank,  or  normal  to  this.  Enriqi-e  RAMIREZ. 

Tinogasta,  Catamarca,  Argentine,  March  15. 

Selling  Cement  Through  Dealers 

Sir— I  was  interested  in  seeing  in  your  issue  of  April  28, 
p.  736,  my  letter  to  you  of  March  31  in  regard  to  selling 
cement  through  dealers  and  the  reply  to  a  similar  letter 
from  the  Atlas  Portland  Cement  Co. 

The  answer  of  the  Atlas  Portland  Cement  Co.  is  interest- 
ing. Its  statement  about  purchasing  suits  from  Hart 
Schaffner  &  Marx  docs  not  carry  a  creat  deal  of  weight  it 
seems  to  me.  I  am  very  sure  that  if  the  Atlas  company 
wished  to  purchase  one  thousand  suits  of  clothes,  all  of 
exactly  the  same  pattern  and  made  from  the  same  cloth, 
Hart  Schaffner  &  Marx  would  bid  on  the  work  as  would 
many  other  suit  manufacturers,  and  the  Atlas  company 
would  obtain  close  figures  because  of  competition. 

The  cement  business  is  not  handled  in  this  way.  All  of 
the  companies  pursue  the  same  policy  of  selling  through  the 
dealer  as  is  pursued  by  the  Atlas  Portland  Cement  Co.  It 
evidently  is  a  sound  policy  for  the  cement  companies  but 
entirely  eliminates  competition  in  this  very  important  build- 
ing material.  I  know  of  no  other  building  material  that 
cannot  be  purchased  in  the  open  market  on  a  competitive 
basis. 

The  Atlas  Portland  Cement  Co.  states  very  emphatically 
that  it  is  not  tied  up  by  agreement  of  any  kind.     Neverthe- 
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less,  if  one  wishes  to  purchase  cement  in  quantity,  he  will 
receive  exactly  the  same  price  on  every  brand  of  cement 
that  is  sold  in  any  particular  locality.  There  is  certainly 
great  unanimity  of  opinion  between  cement  companies  and 
the  cement  dealers  even  if  there  are  no  agreements. 

One  is  naturally  interested  to  know  why  of  all  the  build- 
ing materials  cement  is  one  which  has  to  be  bought  through 
the  dealer  and  cannot  be  bought  even  in  the  very  largest 
amounts  direct  from  the  manufacturer. 

The  Atlas  company  states  that  the  cement  dealers  also 
sell  to  the  contractors  sand,  gravel  and  other  building  ma- 
terial. That  may  be  so  in  some  instances  but  it  has  never 
been  true  in  any  of  our  work,  nor  have  we  ever  known  it  to 
be  true.  Sand,  gravel  and  other  building  materials  are  pur- 
chased on  competitive  basis  and  not  as  cement  is. 

Samuel  M.  Green  Co. 
Springfield,  Mass.,  May  11. 


Expressways  for  New  York  Traffic 

Sir — In  connection  with  our  recent  correspondence  regard- 
ing the  matter  of  my  paper  on  streets  and  parks  (see  Ertgi- 
neering  News-Record,  March  31,  p.  547  and  April  7,  p.  577), 
1  quote  you  f uom  a  letter  received  by  me  .  under  date  of 
April  25  from  W.  H.  Breithaupt,  of  Kitchener,  Ontario, 
Canada: 

"Enclosed  please  find  the  copy  you  sent  me  of  your  paper 
on  Streets,  Parks,  and  Expressways.  The  latter  seem  to 
me  the  logical  outlet  for  through  automobile  traffic  to  which 
and  to  bicycle  traffic  it  should  be  devoted.  I  would  make 
the  approaches  in  spiral,  or  rather  helix,  form  thus  taking 
up  minimum  space,  and  make  one  at  least  every  five  blocks, 
that  is  four  to  the  mile.  The  main  way  should  be  kept 
well  above  the  tops  of  ordinary  buildings,  say  60  ft.  or 
more  above  the  surface.  The  traffic  should  be  separated, 
of  course,  into  fast  and  slow  and  uptown  and  down,  with 
separate  path  for  bicycles;  motor  cycles  however  would 
travel  with  the  automobiles. 

"There  would  be  various  new  things  in  such  a  way.  For 
one  thing  the  pavement,  adapted  to  the  one  purpose,  could 
be  steel  plates  or  other  absolutely  durable  material.  For 
the  helix  approaches  land  off  the  streets  would  have  to  be 
taken  and  the  surplus  land  would  be  easily  and  very  profit- 
ably made  use  of  as  neighborhood  garages. 

"The  more  I  think  of  the  general  idea  the  more  there 
stems  to  be  in  it  and  I  see  no  good  reason  why,  with 
structural  material  now  coming  down,  at  least  one  such 
v/ay  should  not  be  undertaken  at  once.  There  is  a  way 
something  like  the  one  contemplated  at  Los  Angeles  from 
the  main  city  to  the  port.  In  Chicago  about  thirty  years 
ago  there  was  an  idea,  about  which  I  was  consulted,  for 
an  elevated  roadway  above  buildings." 

Charles  W.  Leavitt, 
Civil  and  Landscape  Engineer. 

New  York,  May  3. 


Biological  Action  in  Deterioration 
of  Concrete  in  Sea  Water 

Sir — I  enclose  a  few  observations  on  the  interesting  dis- 
cussion motivated  by  the  article  in  Encjineering  Newn- 
Record,  Jan.  20,  1921,  under  "More  Observations  of  the 
Effect  of  Sea-Water  on  Concrete."  The  subject  is  of  such 
importance  and  so  complex  that  the  more  light  thrown  on 
it  by  personal  investigation  and  observation  of  this  sub- 
ject may  be  instrumental  in  finding  adequate  means  to 
minimize  the  evils  attending  the  conservation  of  concrete 
structures,  chiefly  those  in  contact  with  sea  water. 

The  attack  on  concrete  constructions  by  sea  water  is  not 
dependent  on  a  single  factor,  but  on  the  action  of  several 
elements  co-ordinating  to  produce  a  rapidly  deteriorating 
effect. 

Whichever  may  be  the  elements  entering  into  the  com- 
position of  structures  exposed  to  the  action  of  sea  water 
the  disintegrating  effects  are  similar,  whether  conci'ete, 
stone,  brick,  or  other  materials  are  employed. 
'  The  causes  of  deterioration  of  concrete  structures  are 
generally  known,  and  are  of  several  kinds.    Let  lis  take  for 


granted  that  the  mix  is  technically  perfect,  and  that  the 
structures  are  made  in  accordance  with  the  best  accepted 
rules.  Soon  after  the  structure  gets  in  contact  with  sea 
water,  marine  growth  of  several  species  attaches  itself  to 
the  surfaces  penetrating  the  softer  part  of  the  concrete 
material.  Lichens,  fungi,  and  algae  are  the  starters  of  this 
destructive  work;  this  invasion  of  plant  life  is  accompanied 
by  that  of  lithophage  organisms,  of  which  some  species  can 
bore  holes  even  in  hard  rocks,  opening  deep  channels  of 
attack  to  the  chemical  action  of  sea-water.  In  addition  to 
these  we  find  other  agents  of  destruction  in  the  numerous 
mollusca  and  cognate  animal  groups,  secreting  solutions  of 
hippuric  and  sulphuric  acids,  which  in  the  latter  instance 
cause  an  active  disintegration  of  silicates  and  aluminates 
forming  the  cement  element  of  the  concrete  mixture.  The 
ground  is  now  admirably  prepared  for  the  chemical  action 
of  sea  water  on  the  silicates  and  silico-aluminates,  and  on 
the  basic  elements  forming  the  cement.  Among  the  con- 
stituents of  sea  water,  sodium  and  magnesium  chlorides 
attack  rapidly  the  silicates.  The  sulphates,  chiefly  mag- 
nesium sulphate,  is  the  most  active  constituent  in  sea  water, 
and  is  taken  up  by  the  cement,  forming  calcium-sulpho- 
aluminate  The  action  of  the  first  salt  is  accelerated  in 
the  presence  of  chlorides.  Besides  the  foregoing  instances 
of  attack  it  must  be  added  that  concrete  can  also  be  dis- 
integrated by  the  mechanical  forces  exerted  by  ci-ystalliza- 
tion  of  salt  in  its  pores. 

The  limit  of  penetration  of  salts  and  other  corroding 
agents  is  not  limited  to  1  or  3  in.;  it  may  progress  from 
layer  to  layer  up  to  the  metal  reinforcement,  where  active 
oxidation  will  set  in  with  consequent  breakdown  of  struc- 
tures. 

The  writer  had  occasion  to  observe  for  a  number  of  years 
the  action  of  oil  on  concrete  skin.  There  is  good  penetra- 
tion and  it  seems  to  confer  a  distinct  protection  against 
marine  growth  and  also  against  the  destructive  action  of 
sea  water.  A  preliminary  oil  treatment  may  be  suggested 
as  a  possible  cure  to  some  of  the  evils  arising  from  the 
activities  of  marine  organisms,  and  from  the  effects  o1 
sea  water  on  concrete  structures. 

Baxeres  de  Alzugaray, 
Consulting  Chemist  and  Metallurgist. 

New  York  City, 
April  28. 


Service  Factors  of  a  Water- Works 
from  Layman  Viewpoint 

FOURTEEN  points  or  factors,  each  having  different 
weight,  are  used  by  the  Illinois  Public  Utility  Com- 
mission in  scoring  the  various  water-works  systems  of 
the  state.  Quality,  quantity  and  fire  service  do  not  tell 
the  whole  story.    The  commission  asked  twenty  men  to 


TYPICAL  SCORING  OF  AN  ILLINOIS  W.\TER-WORKS 

Factors                                    Weight  Grade  Score 

Quality 30  95  2,850 

Continuity  and  pressure 24  90  2,160 

Adequacy  of  fire  service. II  20  220 

Adequa.  V  of  capacity I      j  gj  440 

Provision  lor  emergency / 

Construction  and  maintenance 5  85  425 

Extension  policy 1       .  -q  ,40 

Furnishing  new  services / 

Handling  complaints 3  50  150 

Adjustment  of  bills— billing 3  70  210 

Meter  testing 2  10  20 

Meter  reading  efficiency 2  80  160 

Consumer's  attitude , 2  40  80 

Records  of  pres.-'ure — interruption — .station 2  40  80 

Records  of  complaints 2  0  -0 

Records  of  meters  and  tests 2  30  60 

Final  grades /IOC  ..  72.95 


give  their  grading  on  these  service  factors.  J.  H. 
Mathews,  service  engineer  of  the  commission,  gave  the 
following  typical  table  in  e.xplaining  the  rating  points 
at  the  recent  joint  meeting  of  the  Iowa  and  Illinois  sec- 
tions of  the  American  Water-Works  Association. 
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Hints  for  the  Contractor 


Water-Filled  Canvas  Hose  Forms 
Temporary  Dam 

EXPERIMENTS  by  Norwegian  engineers  have  shown 
the  possibility  of  successfully  damming  shallow 
streams  by  means  of  a  large  canvas  hose  filled  with 
water  as  illustrated  by  the  accompanying  views.     The 


PIG.  1.      HOSE  ANOHCJKKD   ACROSS   STKKA.M    FOR    FILLING 

dam  illustrated  was  constructed  Oct.  26,  1920,  across  the 
Skjaersjo  River,  Maridalen,  Christiania. 

Where  the  dam  was  located  the  stream  is  shallow  and 
has  a  rock  bottom.  The  hose  used  was  of  cotton  canvas 
and  was  35  m.  (115  ft.")  long  and  2  m.  (6.56  ft.)  in  diam- 
eter. It  was  laid  across  the  river  as  indicated  by  Fig.  1, 
enclosed  in  a  rope  net  anchored  by  cables  to  bolts  set  in 
the  rock  bottom  alwut  20  m.  (65.6  ft.)  up  and  down 
stream  from  the  hose.  Both  ends  were  also  anchored  to 
the  shores.  One  end  of  the  hose  was  temporarily  closed 
by  a  plank  clamp  and  the  other  end  was  left  open  and 
was  slightly  elevated  for  filling.  The  hose  was  filled 
with  water  run  into  the  open  end  by  a  small  hose  laid 
far  enough  upstream  to  get  a  filling  head  of  water.  It 
required  about  20  min.,  with  a  20  cm.  i7.87  in.)  filling 
hose,  to  fill  the  large  ho.se  to  the  condition  indicated  by 
Fig.  2,  which  shows  clearly  the  nature  of  the  dam,  about 
6  ft.  high,  which  was  formed. 

For   more   permanent    structures    11    is   contemplated 


that  the  hose  will  be  filled  with  liquid  mortar.  The 
method,  which  is  patented,  has  been  planned  for  vari- 
ous other  uses  in  engineering  construction.  .Tohan  Store, 
civil  engineer,  Christiania,  Norway,  is  the  inventor.  E. 
Randers,  4401  Armitage  Ave.,  Chicago,  represents  the 
system  in  America. 


Quick  Construction  of  a  Footway 
Under  a  Crowded  Street 

DENSE  traffic  in  a  narrow  street  was  a  factor  in 
planning  construction  of  a  footway  12  ft.  wide,  8  ft. 
and  80  ft.  long  to  connect  the  concourse  of  the  Union 
Station,  Chicago,  with  a  cab  and  taxi  yard  half  a 
block  distant,  the  depth  being  too  slight  to  permit  of 
tunneling.  The  purpose  of  the  footway  is  to  relieve 
the  present  congestion  due  to  ta.xis  taking  passengers 
at  the  station  entrance  on  Canal  St. 

In  the  first  place,  a  building  opposite  the  station  was 
jacked  up  the  height  of  one  story  and  the  liasement 
made  a  part  of  the  footway,  the  sidewalk  being  tunneled 
and  an  open  incline  extended  about  80  ft.  to  the  cab 
.ard  in  the  rear.  The  station  sidewalk  was  also  tun- 
neled from  the  concourse. 

Grader  Rips  Up  Stone  Block  Pavement 

WJ.  FITZGERALD,  contractor  for  the  repaving  of 
.South  St.  near  South  Ferry,  New  York  City,  is 
using  a  Keystone  grader,  model  Four  21  to  rip  up  the 
8-in.  stone  block  preparatory  to  repaving  the  street 
with  5-in.  stone  block.    The  machine  is  the  same  as  is 
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u.sed  on  ordinary  excavation,  no  changes  being  neces- 
."•ary  to  adapt  it  to  its  unique  use. 

In  ripping  up  the  old  pavement,  the  hydraulic  jack.s 
are  set  iind  one  front  wheel  and  one  rear  wheel  blocked 
(o  allow  the  digging  bimm  and  but  Kct  to  exert  the  maxi- 
mum amount  of  itressure.  As  the  stone  block  is  laid 
on  a  sand  bed,  the  grader  oiiurator  merely  forces  the 
rutting  edge  of  the  bucket  into  the  sand  bed  and  a  lift 
on  the  Ijoom  breaks  up  the  block. 

Motor  trucks,  loaded  directly  by  the  grader,  carry 
away  the  block  which  is  being  recut  for  use  elsewhere. 
The  grader  replaces  at  least  twenty-five  men.  From  750 
to  1,000  yards  of  stone  arc  ripped  up  per  day. 
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Tunnel  Deadlock  Continues 

The  deadlock  on  the  Hudson  Rivei- 
vehicular  tunnel  project,  due  to  the 
"dismissal,"  by  the  New  Jersey  com- 
mission, of  the  board  of  consulting 
engineers  and  the  refusal  of  the  New 
York  commission  to  recognize  its  au- 
thority for  such  action  or  to  concur  in 
it,  continues  at  this  writing.  The 
matter  will  probably  have  to  await  an 
opinion  by  the  attorney  general  of 
New  York  State  as  to  the  validity  of 
the  New  Jersey  body's  independent 
resolution  ousting  the  consulting  engi- 
neers (see  Engineering  Neivs-Reeord, 
May  12,  p.  828). 

At  its  meeting  May  17  the  New  Jer- 
sey commission  rescinded  its  action  of 
May  3  appointing  a  "board  of  consult- 
ing engineers"  of  three  members  to 
advise  it,  and  passed  a  resolution  cre- 
ating a  "board  of  three  technical  ad- 
visors"— apparently  a  change  only  in 
the  name  of  the  new  body.  To  the 
latter  board  George  M.  Wells  and  St. 
John  Clarke  were  appointed  at  salaries 
of  $10,000  each.  No  action  was  taken 
to  fill  the  third  place  on  the  board  left 
vacant  by  the  refusal  of  Col.  George 
L.  Watson  to  accept  appointment,  as 
announced  in  last  week's  issue.  Both 
Ml-.  Clarke  and  Mr.  Wells  have  ac- 
cepted appointment  as  New  Jersey's 
technical  advisers. 

In  a  statement  by  Clifford  M.  Hol- 
land, chief  engineer,  the  commissions 
were  informed  that  the  engineering  de- 
partment had  practically  completed  the 
contract  plans  and  specifications  for  the 
subaqueous  portions  of  the  two  tubes 
and  was  ready,  on  authorization  from 
the  commissions,  to  call  for  bids  on  this 
work,  according  to  the  schedule  in  the 
chief  engineers*  1920  annual  report. 


Compensation  Report  Approved 
by  Am,  Soc.  C.  E.  Board 

Endorsement  was  given  to  Engineer- 
ing Council's  committee  report  on  classi- 
fication and  compensation  of  engineers 
by  the  board  of  direction  of  the  Ameri- 
can Society  of  Civil  Engineers  at  its 
meeting  April  24  in  Houston,  Texas. 
The  proposed  salary  schedule  is  ap- 
proved "not  as  an  inflexible  standard, 
but  as  indicative  of  the  proper  salary 
relation  between  the  several  grades  of 
the  classification;  as  proposing  minima 
for  the  several  grades  which  under  or- 
dinary circumstances  are  the  least  that 
can  be  considered  reasonable  and  just, 
and  as  providing  sufficient  range  be- 
tween minima  and  maxima  for  making 
adjustments  to  suit  variations  in  liv- 
ing conditions,  kind  of  work  and  char- 
acter of  service,  and  for  permitting 
adequate  salary  advances  within  the 
grades  themselves." 
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Federal- Aid  Road  Act  Amended" 

The  Senate  on  May  16  amended  the 
federal-aid  road  act  so  as  to  allow 
states  in  which  the  unappropriated  pub- 
lic lands  exceed  5  per  cent  to  avail 
themselves  of  their  allotments  by  ap- 
propriating smaller  amounts  of  state 
funds.  The  bill  was  passed  unani- 
mously. It  simply  extends  to  the  pres- 
ent fiscal  year  a  provision  which  is  con- 
tained in  both  the  Townsend  and  Dow- 
ell  bills,  one  of  which  it  is  hoped  will 
be  in  eff'ect  by  July  1.  A  similar  bill 
was  reported  favorably  but  failed  of 
passage  at  the  last  session.  The  Sells 
bill  which  passed  the  House  at  the  last 
session  contained  an  identical  provis- 
ion. 


Eastern  Superpower  Plan  Soon  to 
Be  Made  Public 

The  superpower  survey,  authorized 
by  the  last  Congress,  is  well  along  to- 
ward completion  and  the  final  report 
is  expected  by  June  30.  This  survey 
of  the  possibilties  of  joining  together 
in  one  interconnected  line  all  of  the 
electric  power  production  of  the  north- 
eastern section  of  the  country  has  been 
in  charge  of  W.  S.  Murray.  The  tech- 
nical features  of  the  plan  are  not  caus- 
ing as  much  difficulty  as  are  the  legal 
and  financial,  for  while  it  can  be  shown 
that  great  savings  will  result  from 
tying  in  all  power  lines  in  the  district, 
the  restrictions  of  state  laws  both  as 
to  export  and  import  of  power  and  as 
to  profits  of  public  utilities  make  diffi- 
cult the  questions  of  organization  and 
promotion  of  any  great  power  com- 
pany. 

Contend  I.  C.  C.  Has  No  Authority 
to  Abandon  Line 

In  a  recent  hearing  before  the  Inter- 
state Commerce  Commission  the  Rail- 
road Commission  of  Wisconsin,  through 
its  law  examiner,  A.  H.  Long,  con- 
tended that  the  Interstate  Commerce 
Commission  has  no  authority  to  compel 
the  abandonment  of  the  branch  line  of 
the  Green  Bay  &  Western  R.  R.  Co. 
into  La  Crosse.  It  is  claimed  by  the 
Wisconsin  commission  that  such  action 
would  constitute  trespassing  on  state's 
rights  and  that  the  portions  of  the 
Transportation  Act  authorizing  such 
action  on  the  part  of  the  Interstate 
Commerce  Commision  are  unconstitu- 
tional. It  is  thought  that  the  case  may 
require  trial  before  the  Supreme  Court. 
At  this  writing,  no  decision  has  been 
rendered  by  the  Supreme  Court  in  the 
Wisconsin;  case  as  to  regulation  of 
intrastate  rates  by  the  national  com- 
mission. Forty-three  other  states  sup- 
ported Wisconsin  in  this  action. 


Senate  Committee  Starts 
Road  Bill  Hearings 

July   1    Is   Date    Set   for    Having   New 

Highway  Law  on  Statute 

Books 

Every  eff'ort  will  be  made  to  have  a 
new  highway  law  on  the  statute  books 
before  July  1.  On  several  occasions 
during  the  hearings  in  progress  be- 
fore the  Senate  committee  Senator 
TowTisend  has  expressed  his  determi- 
nation to  press  his  measure  as  rapidly 
as   possible. 

Thus  far  most  of  the  witnesses  who 
have  appeared  before  the  Townsend 
committee  have  been  in  favor  of  the 
Senate  bill,  although  W.  C.  Markham, 
legislative  representative  of  the  Amer- 
ican Association  of  State  Highway 
Officials,  confined  his  testimony  largely 
to  an  explanation  of  the  Dowell  bill 
which  the  state  highway  officials  favor. 

Gray  Silver,  Washington  represen- 
tative of  the  American  Farm  Bureau, 
as  this  is  written,  is  the  only  witness 
who  has  vigorously  criticised  the  Town- 
send  bill.  His  position  is  diametrically 
opposed  to  that  of  Senator  Townsend 
in  that  he  wants  federal  money  so  ap- 
propriated as  to  allow  $1,000  per  mile 
for  each  farm-to-market  road  in  the 
country.  It  is  contended  that  the  Dow- 
ell bill  represents  the  mean  between 
these  extremes. 

George  C.  Diehl,  representing  the 
American  Automobile  Association,  told 
the  committee  that  he  favors  the  Town- 
send  bill  because  it  recognizes  the 
rights  of  the  very  wealthy  states — 
states  like  New  York,  which  have  built 
and  spent  upward  of  $300,000,000  for 
highways — in  that  it  provides  for  the 
construction  of  co-ordinating  and  con- 
necting highways. 

Commission  Control  Discussed 
Senator  McKellar  expressed  the 
opinion  that  a  commission  administra- 
tion is  frequently  bad.  "We  would  be 
in  an  awful  fix  if  we  had  five  presi- 
dents," he  remarked.  To  this  George 
M.  Graham  of  the  Pierce  Arrow  Motor 
Co.  replied :  "There  is  no  essential 
difference  between  a  highway  commis- 
sion in  a  state  and  a  highway  commis- 
sion in  the  nation.  The  Secretary  of 
Agriculture  .has  said  definitely  that 
there  is  no  way  to  conduct  a  highway 
system  save  by  a  commission." 

Henry  G.  Shirley,  engineer  for  Balti- 
more County,  Maryland,  in  his  testi- 
mony before  the  committee,  said :  "The 
width  of  the  tire,  the  wheel  load  and 
speed  are  the  three  important  things  to 
control  damage  done  to  roads.  We  are 
getting  isolated  stretches  of  highway 
that  are  not  connected.  It  is  a  patch- 
work.   It  is  a  disgfrace.    In  some  states 
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a  state  system  has  been  laid  out.  In 
othe*  states  counties  have  been 
pauperized  so  that  they  will  not  be  out 
of  debt  for  a  century." 

Verbatim  extracts  from  the  testi- 
mony of  Thomas  C.  Atkeson,  repre- 
senting the  National  Grange,  are  as 
follows:  "The  Grange  believes  that  the 
time  has  come  when  all  federal  highway 
activities  should  be  united  in  a  single 
administrative  department.  There  is 
probably  no  place  where  we  can  invest 
the  taxes  of  the  people  more  to  their 
advantage  than  on  the  public  highway, 
but  this  is  limited  to  the  extent  that 
We  can  afford  to  pay  the  bill.  The 
building  of  highways  is  going  to  involve 
the  expenditure  not  only  of  millions  of 
money  but  billions  of  money  and  ulti- 
mately hundreds  of  billions  of  money. 
The  matter  of  administration  is  so 
gigantic  that  it  seems  to  me  that  an 
independent  commission  which  would 
have  no  other  duties  to  perform  would 
have  its  hands  full  in  administering 
these  federal  activities  in  highway  con- 
struction." 

Will  P.  Blair,  of  Cleveland,  among 
other  things,  told  the  committee  that 
the  great  trouble  about  highway  en- 
gineering in  this  country  has  been  that 
we  have  had  our  minds  directed  wholly 
to  the  surface  of  roads.  The  injury  to 
roads  has  suffered  more  from  natural 
causes  and  lack  of  preparation  than 
from  traffic." 

When  the  constitutionality  of  federal- 
aid  legislation  was  questioned  by  one 
of  the  witnesses,  Senator  Townsend 
said:  "There  are  three  constitutional 
powers  vesting  in  Congress  this  right 
to  participate  in  the  construction  of 
roads.  One  is  for  the  post  offices  and 
post  roads.  Another  is  for  the  national 
defense.  The  third  is  for  the  interests 
of  interstate  commerce." 

At  one  point  in  the  hearing  Senator 
Townsend  expressed  uncertainty  as  to 
whether  as  much  as  $100,000,000  would 
be  authorized  as  the  Federal  Govern- 
ment's contribution  to  road  building. 

Objections  from  Farm  Interests 

Mr.  Silver  listed  his  objections  to  the 
Townsend  bill  as  follows: 

(1)  It  creates  a  special  commission  at 
large  expfns  «  to  administer  federal  funds, 
which  we  believe  both  unnecessary  an'l 
extravagant. 

(2)  it  i;ives  exclusive  power  to  the  fed- 
eral highway  commlasiun  to  designate  th<- 
road.s  to  be  improved.  It  also  determines 
the  type,  specifications  and  location  nf 
Ihese  roads  altlioiiKli  the  states  contribute 
at  least  one-half  of  the  money. 

(3)  In  provldlnff  fur  a  6B-ft.  righl-of- 
wuy  and  a  20-ft.  wearing  surface  the  bill 
-limits  the  construction  of  the  roads  to 
highways  where  there  Is  a  great  amount 
of  travel  and  iloes  not  provide  for  local 
eonstruction    or   rnairtlenunce. 

(4)  The  n'Ce'sarv  cosily  construction  re- 
quired in  this  bill  al.s.irlis  the  stale  funds 
and  thireby  pi.v.nls  construction  .irel 
nialnt*-r(arii  e  f,r  cithrieering  roa'N. 


Overloading  Trucks  Cundemned 

The  Merchants  As.tociation  of  New 
York,  at  a  recent  meeting,  passed  a 
renolution  condemning  the  practice  of 
overloading  motor  trucks  and  operat- 
ing them  at  excessive  speeds  on  the 
public  highways.  The  association 
advocated  a  more  rigid  enfortement 
of    motor.  VeliH  1m    Inwi 


Southwest  Water  Works  Society 
Wants  Operators  School 

Responsibilities  of  the  water-works 
superintendent  and  how  to  educate  him 
to  meet  them  were  stressed  at  the  meet- 
ing of  the  Southwest  Water  Works  As- 
sociation May  9,  10,  11  and  12  at  Okla- 
homa City.  The  Texas  schools  of  two 
weeks'  duration  for  operators  were  ap- 
proved as  was  a  measure  by  which  the 
State  of  Oklahoma  would  provide 
$5,000  annually  to  educate  operators 
in  that  state.  Texas  wants  also  to 
license  operators. 

Registration  at  the  convention  reached 
250  and  the  average  attendance  at 
sessions  was  about  75.  Discussions 
took  more  time  than  the  papers  and 
were  entered  into  with  enthusiasm  by 
the  many  superintendents  of  the 
smaller  plants.  Following  a  paper  on 
"Water  Purification  Methods"  by  C. 
.\rthur  Brown,  a  committee  to  revise 
methods  of  water  analysis  and  stand- 
ards of  purification  was  appointed  with 
instructions  to  confer  with  a  similar 
comiTiittee  of  the  American  Water 
Works  Association. 

The  main  topics  discussed  at  the 
six  sessions  were  largely  of  interest  to 
the  superintendents  of  medium  and 
smaller  plants — statg  control,  collec- 
tions, regulations,  reports,  billing,  op- 
eration needs,  meter  ownership  and 
hydrant  rentals.  Representatives  of  the 
state  boards  of  health  of  Texas,  Okla- 
homa and  Arkansas  read  papers  out- 
lining the  needs  of  their  boards  and 
the  meager  financial  support  to  meet 
them. 

Technical  Papers 

One  of  the  most  valuable  paners  was 
on  "Overhauling  the  Oklahoma  Distri- 
bution System,"  by  A.  S.  Holway,  su- 
perintendent. The  paper  gave  several 
instances  of  entire  shut-downs  due  to 
lack  of  valves,  or  valves  out  of  order 
when  breaks  in  mains  occurred. 

A  paper  by  H.  V.  Knouse  described 
the  ice  business  operated  in  conjunc- 
tion with  the  Omaha  Water  Depart- 
ment, making  an  annual  profit  of  $27,- 
000  on  an  investment  of  $270,000. 

Three  prizes  had  been  offered  for 
the  best  record  of  collections  for  bills 
sent  out.  Seven  contestants  filed  claims. 
The  first  prize  was  awarded  to  Win- 
field,  Kan.,  which  for  a  period  of  a 
year  collected  all  of  00,000  bills  with 
the  exception  of  $1.55.  The  second 
prize  went  to  Newton,  Kan.,  for  col- 
lecting 61,000  bills  with  the  exception 
of  one  of  $9,  which  was  canceled  be- 
cause that  particular  bill  was  a  public 
charge.  Manhattan,  Kan.,  won  third 
prize,  having  collected  all  but  $1.3  for 
TiO.OfiO  bills  sent  out.  A  remarkably 
li it'll  percentage  was  made  by  the  oth- 
(T^,  including  Omaha,  99.75  per  cent 
:.,ir|  Kl   Reno  ifJ.Hr,.  per  cent. 

The  .secretary,  R.  L.  Kulkerson,  re- 
p  irting  expenditures  of  $2,383  with 
$294  cash  on  hand  for  the  association, 
and  for  the  Joiiriio/ an  expense  of  $749, 
with  a  cash  bah'ite  of  $221.  More 
than   .10   new   members   were   admitted 

(jlililll'    the    KPtivention. 


To  Celebrate  Ridgway's 
Promotion 

A  testimonial  dinner  to  Robert  Ridg- 
way,  in  celebration  of  his  promotion 
as  chief  engineer  of  the  New  York 
Transit  Commission,  will  be  given  at 
the  Hotel  Pennsylvania,  New  York 
City,  June  9  at  7  p.m.,  J.  Waldo  Smith, 
chief  engineer  of  the  Board  of  Water 
Supply,  is  chairman  of  the  committee 
in  charge  of  the  affair.  Tickets  at  $5 
each  may  be  secured  from  W.  J.  Buhr- 
endorf,  Room  2224^  Municipal  Building, 
New  York. 


Bonds  Approved  for  Bridge  Over 
Mississippi  at  St.  Paul 

By  a  bill  recently  passed  by  the 
legrislature  of  Minnesota,  Ramsey 
County  is  authorized  to  issue  bonds  for 
$900,000  for  the  purpose  of  building, 
maintaining  and  repairing  a  bridge 
across  the  Mississippi  River  at  Sibley 
St.,  St.  Paul.  Congress  has  authorized 
the  structure,  but  approval  of  plans 
has  not  yet  been  obtained  from  the 
War  Department.  The  bridge  will  pro- 
vide a  new  and  direct  connection  from 
the  business  district  of  St.  Paul  to  the 
stock-yard  industrial  district  in  South 
St.  Paul.  It  will  be  necessary  to  build 
the  bridge  close  to  high  water  level,  as 
the  street  passes  through  a  subway 
under  the  tracks  of  the  St.  Paul 
Union  Depot  Co.  about  150  ft.  from 
the  east  bank  of  the  river.  This  will 
necessitate  some  form  of  movable  span 
for  passing  navigation.  The  county 
will  co-operate  with  the  city  in  build- 
ing the  bridge.  Oscar  Claussen  is  ctiy 
engineer. 


Joint  Bridge  Maintenance  Subject 
to  Commission  Control 

A  decision  just  rendered  by  the  Penn- 
sylvania Public  Service  Commission  es- 
tablishes in  effect  that  the  obligation 
for  maintenance  of  bridges  in  which 
railroads  and  cities  or  counties  are 
jointly  interested  is  subject  to  deter- 
mination by  the  commission  regardless 
of  prior  agreements  between  the 
parties.  The  decision  was  made  in  a 
case  involving  two  industrial  concerns, 
the  borough  of  McKees  Rocks,  Alle- 
gheny County,  the  Pittsburgh  &  Lake 
Erie  R.R.,  and  a  trolley  line,  and  orders 
that  the  railway  company  make  repairs 
to  the  structure,  which  had  previously 
been  declared  unsafe,  a(C()r<ling  to 
plans  of  the  engineers  of  the  commis- 
sion. The  county  had  disclaimed  any 
interest  in  the  structure,  but  is  now 
required  tu  pay  a  specified  part  of  the 
cost.  Amounts  to  be  puiil  by  the  bor- 
ough and  by  any  elei  trie  railway  com- 
pany crossing  the  bridge  after  recon- 
struction ate   also   fixed. 


The  newly-cli'cted  officers  arc  as  fol- 
lows: President,  .1.  F.  Christy;  vice- 
president,  .1  H.  Patterson;  secretary- 
treusurer,  F.  L.  Fulkerson,  Waco,  Tex, 
The  next  meeting  will  be  held  at  Hot 
Springs.  AiV 
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Commerce  Chamber  Committee 
for  Unified  Rail  Operation 

That  the  railroads,  in  order  to  re- 
establish firmly  their  financial  stability, 
must  make  drastic  reductions  in 
operating  expenses,  notably  in  wages, 
and  also  must  take  measures  to  co- 
ordinate their  services,  principally  in 
the  terminals,  are  the  conclusions 
reached  by  the  railroad  committee  of 
the  Chamber  of  Commerce  of  the 
United  States  in  a  report  made  public 
May  22.  Emphasis  is  laid  on  the  neces- 
sity of  reducing  operating  expenses  by 
increasing  operating  efficiency,  and 
upon  the  fact  that  railroad  wages  must 
bear  an  equitable  relationship  to  those 
paid  in  other  industries. 

The  committee  reports  that  every 
railroad  company  "must  earnestly 
seek  to  adopt  more  economic  methods  of 
operation  wherever  changes  in  present 
practice  promise  to  result  in  greater 
efficiency  and  economy.  The  first  step 
toward  the  accomplishment  of  greater 
economies  in  the  operation  of  railroads 
is  the  larger  co-operation  of  the 
carriers  with  each  other  in  the  per- 
formance of  their  services.  In  terminal 
organization  and  management  the  co- 
operation of  the  carriers  is  especially 
urgent,  and  in  this  field  undoubtedly 
many  economies  can  be  brought  about." 

Canadian  Government  Appoints 
New  Grand  Trunk  Directors 

The  Canadian  Government  has 
appointed  directors  of  the  Grand  Trunk 
properties  in  accordance  with  the  act 
recently  adopted  giving  the  government 
control  of  the  system,  as  noted  in 
Engineering  Neics-Record  of  May  12, 
p.  830.  The  follov^ang  appointments  to 
the  government  directorate  have  been 
announced:  Sir  Joseph  Flavelle, 
Toronto;  Howard  G.  Kelley,  present 
president  of  the  Grand  Trunk 
Railway  Co.,  Montreal;  A.  J.  Mitchell, 
vice-president,  Canadian  National  Rail- 
ways, Toronto;  E.  S.  Newcombe, 
Deputy  Minister  of  Justice,  Ottawa, 
and  J.  N.  Dupuis,  dry  goods  merchant, 
Montreal.  The  appointment  of  this 
board  is  understood  to  be  temporary, 
preparatory  to  the  bringing  into  force 
of  the  Canadian  National  Railways 
Act  providing  for  the  unified  manage- 
ment of  the  government  railways,  but 
some  of  the  temporary  appointees  are 
expected  to  be  selected  as  members  of 
the  permanent  board. 


Water  and  Sewers  for  Arlington 
Sanitary  District 

A  report  outlining  plans  and  giving 
estimates  for  water  supply  and  sewer- 
age system,  including  treatment  in 
each  case,  for  the  Arlington  Sanitary 
District,  comprising  Arlington  County, 
Va.,  adjoining  the  District  of  Columbia, 
has  been  submitted  to  the  supervisors 
of  Arlington  County  by  David  J. 
Howell  &  Son,  civil  engineers,  Wash- 
ington, D.  C.  The  estimated  cost  of 
the  first  units  proposed  for  construc- 
tion is  $1,026,000  for  the  water  project 
and  $225,000  for  sewerage,  but  this 
includes  only  a  part  of  the  entire  con- 
templated construction.  It  is  recom- 
mended that  all  or  nearly  all  of  the 
water  be  metered.  Sewage  treatment 
would  be  by  bar  screens  and  sedimen- 
tation. The  population  of  Arlington 
County  was  16,040  in  1920  and  the 
estimated  population  in  1950  is  38,700. 


Housing  Advisory  Body  Meets 

An  organization  meeting  of  the  ad- 
visory committee  on  housing  appointed 
by  Secretary  of  Commerce  Hoover,  as 
reported  last  week  (p.  874),  was  held 
on  May  16  and  17  at  Washington.  It 
was  decided  to  enlist  the  advisory  as- 
sistance of  national  engineering  and 
similar  organizations  in  order  that  the 
ultimate  object  of  the  commission's 
work,  to  aid  in  housing  development, 
may  be  attained  in  the  best  and  most 
rapid  manner.  Frank  P.  Cartwright 
of  Rochester  has  been  engaged  as  sec- 
retary to  the  commission. 


Power  Commission  Considers 
Other  Water  Rights 

After  listening  to  testimony  from 
several  witnesses,  the  Federal  Power 
Commission  on  May  16  decided  a  fur- 
ther hearing  would  be  necessary  in 
connection  with  the  application  of  C. 
E.  Loose  for  permission  to  install  a 
power  development  on  the  East  Walker 
River  in  California,  just  across  the 
Nevada  boundary.  The  applicant  pro- 
poses to  use  the  power  developed  for 
mining  purposes. 

Irrigation  interests  appeared  in  op- 
position to  the  application,  stating  that 
the  site  could  be  used  to  better  advan- 
tage for  the  storage  of  irrigation 
water.  It  was  said  that  12,000  acres 
of  land  could  be  made  productive  by 
devoting  the  water  to  their  purposes. 
It  was  contended  that  the  public  would 
benefit  immeasurably  more  by  the  irri- 
gation project  than  by  allowing  the 
development  of  power  in  an  arid  region 
such  as  the  one  in  question. 


Chicago  Engineer  Reinstated 

The  Chicago  city  civil  service  com- 
mission has  reinstated  Thomas  G.  Pihl- 
feldt,  city  bridge  engineer,  who  was 
dismissed  last  year  on  charges  which 
led  to  a  protest  by  the  American  Asso- 
ciation of  Engineers  against  the 
charges  themselves  and  the  manner  of 
trying  the  case.  (See  Enghieering 
News-Record,  May  13,  1920,  V-  937, 
and  Aug.  12,  1920,  p.  334.)  The  rein- 
statement is  said  to  have  been  made 
on  the  recommendation  of  the  commis- 
sioner of  public  works. 


Engineer  Corps  to  Get  7  Per  Cent 
of  West  Point  Graduates 

A  trifle  less  than  7  per  cent  of  the 
officers  who  will  be  graduated  from  the 
United  States  Military  Academy  in 
June  may  be  commissioned  in  the  Corps 
of  Engineers.  The  distribution  of  the 
commissions  issued  West  Point  gradu- 
ates is  based  on  the  relative  commis- 
sioned strength  of  the  various  branches 
of  the  service. 


Recommend  New  Water  Commis- 
sion for  Kansas  City 

Progress  toward  a  new  water  supply 
for  Kansas  City  was  marked  recently 
by  a  report  of  the  Water  Supply 
Committee  ("Committee  of  25")  recom- 
mending a  new  administrative  commis- 
sion to  take  over  the  existing  system 
and  handle  the  proposed  new  work. 
The  commission  would  consist  of  four 
members,  two  from  each  major  political 
party.  It  would  have  authority  to 
issue  bonds,  hold  office  for  six  years, 
receive  $6,000  per  year  until  the  work 
is  constructed  but  not  longer  than  six 
years  and  would  be  named  by  the 
mayor  before  the  bond  and  amendment 
election  is  held  (probably  in  August). 
On  the  last  point  depends  the  outcome 
of  the  election  because  many  organiza- 
tions will  work  for  the  issue  only  if 
they  know  what  the  personnel  of  the 
commission  is  going  to  be. 

The  cost  of  the  project,  as  recom- 
mended by  Fuller  &  McClintock,  con- 
sulting engineers,  was  $18,000,000, 
which  was  stated  to  be  based  on  a 
ratio  of  2.25  as  compared  with  pre-war 
costs.  The  committee  holds  that  the 
present  ratio  is  1.75,  as  evidenced  by 
the  U.  S.  Steel  Corporation  prices 
which  are  on  a  1.63  basis  and  cement 
on  a  1.75  basis  in  the  Kansas  City 
market.  Within  the  6  to  8  years  re- 
quired to  build  the  new  works  the  com- 
mittee anticipates  the  lowest  average 
price  will  reach  a  1.25  ratio.  On  this 
basis  it  believes  $11,000,000,  or  an 
average  of  1.4  times  the  pre-war  cost, 
will  be  sufficient. 

With  the  consulting  engineers,  the 
committee  agrees  that  the  Missouri  is 
the  best  source,  that  the  water  must  be 
be  filtered,  that  the  present  site  and 
one  in  Missouri  adjacent  to  the  Platte- 
Clay  County  line  are  both  practicable. 
Although  the  latter  is  favored,  it  is  the 
committee's  opinion  that  final  decision 
should  be  left  to  the  commission. 

Engineers,  individually  and  through 
the  Kansas  City  Engineers  Club,  are 
co-operating  with  the  Citizens  Com- 
mittee of  Twenty-five. 

Reorganization  of  Indiana  Public 
Service  Commission 

Following  the  appointment  of  E.  I. 
Lewis,  chairman,  Public  Service  Com- 
mission of  Indiana,  by  President 
Harding  to  the  Interstate  Commerce 
Commission,  the  Indiana  body  was  re- 
organized with  J.  W.  McCardle, 
formerly  a  member,  as  chairman.  The 
remaining  personnel  is  as  follows: 
Edgar  Blessing,  Maurice.  C.  Douglas, 
George  M.-  Barnard  and  Glenn  Van 
Auken,  commissioners,  and  L.  C. 
Loughry,  secretary.  All  are  attorneys 
and  new  appoin|;ments  except  Mr.  Van 
Auken,  a   court   reporter. 

No  decided  changes  in  policy  are  con- 
templated. Only  one  department  head 
has  been  changed,  Carl  W.  Wilde  re- 
placing M.  D.  Atwater  as  director  of 
service.  H.  O.  Garman,  chief  engineer 
will  continue  his  duties  with  the  new 
commission. 
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Indiana  Court  Decision  Supports 
County  Surveyor 

A  decision  affecting  county  surveyors 
of  Indiana  was  jriven  recently  by 
Judge  T.  W.  Hutchinson,  in  the  Clay 
circuit  court,  in  the  case  of  Frank  E. 
James,  surveyor,  vs.  Ralph  H.  Kattman, 
engineer  and  former  county  surveyor, 
and  others,  in  favor  of  the  plaintiff. 
Mr.  James  had  sought  an  injunction  to 
stop  payment  of  money  to  Mr.  Katt- 
man for  work  on  roads,  to  which  pro- 
ject he  had  been  appointed  as  engineer 
by  the  board  of  commissioners. 

Several  road  petitions  were  acted  on 
under  the  administration  of  Kattman, 
as  surveyor.  The  commissioners  asked 
Kattman  to  delay  the  work  on  account 
of  finances,  with  a  promise,  it  was  said, 
that  he  would  be  appointed  engineer  on 
the  roads,  the  fees  of  which  would 
have  amounted  to  approximately  $15,- 
000.  Kattman  was  defeated  in  the 
Democratic  primary  election  for  the 
nomination,  and  James,  a  Republican 
candidate,  was  elected.  James  found 
the  office  an  empty  one,  as  the  com- 
missioners had  appointed  Kattman  en- 
gineer on  most  of  the  roads  to  be  built. 
James  then  brought  suit  to  obtain  the 
work  which,  he  asserts,  goes  into  the 
office  of  surveyor. 

As  a  result  of  the  ruling,  Kattman 
will  be  compelled  to  turn  over  to  the 
surveyor  all  papers  and  documents  in 
connection  with  the  roads  on  which  he 
had  been  appointed  engineer.  Eleven 
roads,  totaling  more  than  25  miles, 
are  involved. 


work.  Dock  Commissioner  Murray 
Hulbert  has  announced  that  by  June  1 
it  is  expected  to  have  dredges  working 
on   the  channel. 

The  extension  of  Flatbush  Ave. 
across  to  Barren  Island  will  start  to 
make  available  the  1 ,600  acres  of  city 
land  which  it  is  intended  ultimately  to 
develop  as  a  deep  water  terminal  site 
for  which  the  Dock  Department  has 
made  tentative  plans  for  five  piers, 
800  ft.  wide  and   1,000  ft.  long. 

Authorize  Construction  of  Two 
Short  Railroad  Lines 

On  May  14  the  Interstate  Commercp 
Commission  issued  certificates  author- 
izing the  construction  by  the  Uintah 
Railway  Co.  of  a  line  approximately  19 
miles  long  northward  from  its  present 
terminus  at  Watson,  Utah,  and  by  the 
Detroit  &  Ironton  Railroad  Co.  for  a 
line  15  miles  long  from  Springwells  to 
Fordson,  Mich.,  on  the  western  out- 
skirts of  Detroit. 

In  both  cases  request  for  authority 
to  retain  excess  earnings,  as  provided 
in  the  Transportation  Act,  was  granted. 

Engineering  Societies 


Public  Health  Association  Moves 
to  New  York  City 

The  headquarters  of  the  American 
Public  Health  Association  were  moved 
from  Boston  to  the  Penn  Terminal 
Building,  7th.  Ave.  at  31st  St.,  New 
York  City,  May  1.  Quarters  on  two 
floors  will  be  occupied  by  the  associa- 
tion together  with  eight  other  or- 
ganizations having  to  do  with  publi'- 
health  matters  and  a  liaison  office  of 
the  United  States  Public  Health 
Service.  A  common  service  committee 
has  been  formed  and  a  joint  library 
service  is  under  consideration.  The 
bringing  together  of  these  various 
health  organizations  is,  in  part,  the 
sequel  of  the  formation  of  the  National 
Health  Council  in  December.  1920. 

Jamaica  Bay  Development  Plans 
Approved  by  City 

Plans,  specifications,  form  of  con- 
tract, and  estimates  of  cost  for  dredg- 
ing a  channel  at  Mill  Basin,  Jamaica 
Bay,  in  New  York  Harbor,  and  for  the 
building  of  a  bulkhead  were  approved 
by  the  Board  of  Fstimate  of  Now  York 
City  May  13,  following  its  authoriza- 
tion of  April  1  for  the  expenditure  of 
$7.')0,000  for  bulkheading  Mill  Creek 
to  extend  Flatbush  Ave.  across  to  Bar- 
ren Island.  Construction  will  be  car- 
rier! out  under  the  Department  qf 
Docks  of  New  York  City,  which  drew 
th?    plans    and    specificati^'s    for    the 


Calendar 

Annual  Meetings 


AMERIC.\X  WATER  WORKS  ASSO- 
CIATION. New  York  ;  Convention. 
Cleveland.  June   6-10. 

NATIO.VAL  FIRE  PROTECTION  .\S 
SOCIATION.  87  Milk  St..  Boston. 
Annual  meeting,  San  Francisco. 
June  14-15-16. 

AMERICAN  SOCIETY  FOR  TESTING 
MATI-JIIAI-S.  Pliilatlilphia  ;  Ai. 
nual  nieiting.  Asbury  Park.  N.  .1  , 
June  20-24. 

SoniCTV  FOR  THE  PROMOTION 
OF  ENGINEERING  EDICATION. 
Pnivcralty  of  Pittsburgli.  Pltt.s- 
burgh.  Pa. ;  Annual  Convention. 
New  Haven,  Conn.,  June  2S-July  1. 


The  Engineers  Club  of  Seattle, 
Wash.,  was  addressed  on  April  15  by 
Dr.  Vutaka  Minakuchi  on  American- 
Japanese    relations. 

The  Coloradn  Engineering  Council  is 
considering  a  project  for  an  engineer- 
ing building  at  Denver,  Col.  Resolu- 
tions of  endorsement  have  been  passed 
by  the  Colorado  .Society  of  Engineers. 

The  American  Society  of  Mechan- 
ical Engineers  announces  tV\e  election 
to  honorary  membership  of  Henry  R. 
Towne,  head  of  the  Yale  *  Towne 
Manufacturing  Co.,  and  Nathanial  G. 
Hcrroshoff,  naval  architect  and  yacht 
designer. 

The  Kocheiiter  (S.  Y.)  Engineering 
Society,  at  its  meeting.  May  13, 
elected  Edwin  A.  Fisher  to  honorary 
membership.  Mr.  Fisher  has  been 
in    the    city    service    for    many    years 


as  city  engineer  and  is  now  serving 
as  consulting  engineer  and  superin- 
tendent of  Rochester's  city  planning 
bureau.  At  the  same  meeting  the 
project  for  the  affiliation  of  all  of  the 
local  engineering  organizations  at 
Rochester  was  discussed.  If  the  plan 
materializes  there  will  be  created  a 
council  composed  of  the  presiding 
officers  of  the  Rochester  Engineering 
Society,  the  local  sections  of  the  na- 
tional societies  of  electrical  and  me- 
chanical engineers,  the  American  As- 
sociation of  Engineers,  the  Rochester 
Society  of  Architects,  and  the  Rochester 
Society   of   Technical    Draftsmen. 

The  New  York  Section.  Am.  Soc.  C. 
E..  at  its  meeting  in  New  York  City 
May  18,  elected  Nelson  P.  Lewis,  for- 
merly chief  engineer  of  the  Nfw  York 
Board  of  Estimate  and  Apportionment, 
president  and  J.  P.  J.  Williams,  of  the 
staff  of  the  secretary  of  the  American 
Society  of  Civil  Engineers,  secretary. 
Charles  Oilman  and  Joseph  J.  Yates 
were  chosen  as  directors. 

The  Iowa  Engineering  Society  re- 
cently voted  by  letter  ballot,  221  to  11, 
to  join  the  Federated  American  Engi- 
neering Societies.  The  choice  of  the 
next  annual  meeting,  also  determined 
by  letter  ballot,  resulted  in  153  votes 
for  Sioux  City  and  57  for  Cedar  Rapids. 
An  employment  service,  recently  ini- 
tiated by  the  society,  is  handled  by  L. 
A.  Canfield,  secretary,  Flynn  Building, 
Des    Moines. 


Personal  Notes 


Curtis  Y.  C  l  a  w  s  o  n  of  Salt 
Lake  City,  has  been  appointed  district 
engineer  for  Weber  County,  Utah,  in 
charge  of  state  road  work. 

Nathan  H.  Baier  has  resigned 
from  the  division  of  sanitary  engineer- 
ing, New  York  State  Department  of 
Health,  to  become  operator  and  chemist 
with  the  new  water  purification  plant  at 
West  Palm  Beach,  Fla. 

Hartley  R  o  w  e,  manager  of  the 
Detroit  office  of  Lock  wood,  Greene  & 
Co.,  engineers,  has  been  made  district 
manager  of  the  Boston,  Mass.,  office 
succeeding  Kenneth  Moller,  who  was 
recently  elected  into  the  firm  of  Lock- 
wood,  Greene  &  Co. 

D.  C.  F  E  N  .s  T  E  R  M  A  K  E  R,  district 
engineer  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  has  been  granted  a  leave  of 
absence  to  become  associated  with 
Peterson  Brothers,  Omaha,  Neb.,  con- 
tractors, who  will  construct  a  new 
branch  line  in  Cuba  for  the  United 
Fruit  Co. 

Edward  R.  Knowles,  consult- 
ing engineer  and  fuel  expert,  is  now 
as.sociated  with  Murrir  &  Co.,  Inc.,  New 
York,  in  charge  of  pulverized  coal  and 
gas  fuel  engineering  work. 

A.  B.  H  arc  I  8,  formerly  senior  as- 
sistant engineer  with  Morris  Knowlcs, 
Inc.,    PitUburgh.    has   been    appointed 
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city    engineer    and    superintendent    of 
waterworks   of   Jellico,   Tenn. 

Frank  H.  Wilson,  recently  gen- 
eral superintendent  of  the  third  dis- 
trict, New  York  Central  R.R.,  with 
headquarters  at  Cleveland,  Ohio,  has 
been  elected  president  and  general  man- 
ager of  the  Cleveland  Southwestern  & 
Columbus  Ry. 

Ralph  D.  Ballew,  recently 
manager  of  the  Grand  Rapids,  Mich., 
office  of  the  Westinghouse  Electric  & 
Manufacturing  Co.,  and  before  the  war, 
city  manager  of  Reidsville,  N.  C,  has 
been  appointed  city  manager  of  Grand 
Rapids. 

DwiGHT  Porter,  professor  of 
hydraulic  engineering,  Massachusetts 
Institute  of  Technology,  has  resigned 
effective  Oct.  1.  He  has  been  connected 
with  the  institute  since  1883. 

F.  P.  O  B  E  E  has  resigned  as  chief 
deputy  county  engineer,  Toledo,  Ohio, 
to  enter  the  highway  and  bridge  con- 
tracting business  with  W.  C.  Stone  at 
Ontario,  Ore. 

Edwin  R.  Q  u  i  m  b  y,  formerly 
chief  engineer  of  the  Consolidated  Tele- 
graph and  Electrical  Subway  Co.,  New 
York  City,  and  since  then  with  All- 
American  Cables,  Inc.,  on  special  work 
in  Mexico,  has  been  appointed  chief 
engineer  of  the  International  Clay 
Products  Co.,  New  York,  and  its  subsi- 
diary companies. 

C.  M.  Talbert  has  resigned  after 
about  twelve  years  of  service  as  direc- 
tor of  streets  and  sewers  of  St.  Louis, 
Mo.,  to  engage  in  a  partnership  in  an 
insurance  business. 

C.  H.  F  I  s  K,  in  1914  assistant  sewer 
commissioner  of  St.  Louis,  Mo.,  and 
later  chief  engineer  of  construction  for 
the  city,  has  been  appointed  director  of 
streets  and  sewers  to  succeed  A.  M.  Tal- 
bert, resigned.  During  the  world  war 
he  entered  the  construction  division  of 
the  army  as  a  major  and  was  assigned 
to  duty  on  warehouse  buildings  at  Bos- 
ton, Mass.,  and  Brooklyn,  N.  Y. 

Prof.  Henry  P.  Talbot,  head 
of  the  department  of  chemistry,  has 
been  named  acting  dean  of  Massachu- 
setts Institute  of  Technology.  Prof. 
Talbot  was  graduated  from  the  institute 
in  1885.  In  the  same  year  he  became  an 
assistant  at  the  university,  later  an  in- 
structor, assistant  professor,  professor 
and  since  1902  has  been  professor  of 
inorganic  chemistry  in  charge  of  the 
department  of  chemistry  and  chemical 
engineering.  He;  is  at  present  chair- 
man of  the  faculty. 

Colonel  H.  W.  Crocker,  who 
has  been  acting  secretary  of  the  Ameri- 
can Society  of  Civil  Engineers  since 
the  retirement  of  Dr.  Hunt,  and  who 
was  recently  relieved  as  acting  secre- 
tary by  the  election  of  E.  M.  Chandler, 
has  left  New  York  for  Denver  where  he 
will  resume  his  practice  as  consulting 
engineer.  Colonel  Crocker  was  in  con- 
sulting practice  in  Denver  for  many 
year.-;  before  the  war  and  left  there  in 


Order  to  accept  a  commission  in  the 
construction  division  of  the  army.  His 
major  assignment  during  the  war  was 
in  charge  of  the  construction  of  the 
Brooklyn  army  base. 

Louis  D.  Blauvelt  has  been 
appointed  engineer  for  the  Colorado 
State  Highway  Department. 

John  J.  Swan,  for  the  past  two 
years  with  the  Prest-O-Lite  Co.,  Indian- 
apolis, Ind.,  is  now  associated  with  the 
Engineering  Business  Exchange,  New 
York  City. 

Homer  J.  Forsyth  e,  manager 
of  the  construction  division  of  the  en- 
gineering department  of  the  E.  I. 
DuPont  De  Nemours  &  Co.,  Inc.,  Wil- 
mington, Del.,  has  been  transferred  to 
the  position  of  assistant  general  man- 
ager of  the  Hyatt  Roller  Bearing  Co., 
Newark,  N.  J.,  a  subsidiary  of  the  Gen- 
eral Motors  Corp. 


Obituary 


Thomas  L.  Smith,  founder,  di- 
rector and  chief  stockholder  of  the  T.  L. 
Smith  Co.,  died  April  29  in  Milwaukee, 
Wis.  He  was  bom  in  England  in  185.5 
and  was  graduated  from  Iowa  State  Col- 
lege in  1877.  He  later  completed  his  en- 
gineering education  at  Massachusetts 
Institute  of  Technology.  In  1920  Iowa 
State  College  conferred  upon  him  the 
honorary  degree  of  Doctor  of  Engi- 
neering. His  early  life  was  spent  in 
drafting  and  engineering  work  with 
some  of  the  large  manufacturers  of 
Milwaukee,  including  Allis-Chalmers 
Co.,  Filer  &  Stowell  Mfg.  Co.,  and  C.  J. 
Smith  &  Sons  Co.  Mr.  Smith's  inter- 
est in  concrete  mixers  developed  in  1898 
and  1899  when  he  conducted  a  school 
of  engineering  and  mechanical  draw- 
ign  in  Milwaukee.  In  1899  he  invented 
the  Smith  tilting  mixer  and  the  first 
machine  was  manufactured  in  1900.  In 
1905  he  organized  the  corporation  to- 
day known  as  the  T.  L.  Smith  Co.,  with 
assets  of  over  $1,200,000.  He  developed 
the  Sterling  Wheelbarrow  Co.,  West 
Allis,  Wis.,  from  a  small  concern  to  the 
largest  and  most  successful  of  his  hold- 
ings at  the  time  of  his  death.  The 
Smith  Engineering  Works,  Milwaukee, 
manufacturers  of  Telsmith  rock  and 
ore  crushers  was  also  organized  by  Mr. 
Smith. 

William  H.  Davisson,  for 
the  past  seven  years  assistant  district 
engineer  in  the  office  of  the  Pacific 
District,  Bureau  of  Valuation,  Inter- 
state Commerce  Commission,  San  Fran- 
cisco, Cal.,  died  in  Oakland,  Cal.,  May 
3.  He  was  born  in  Kalamazoo,  Mich., 
in  1862  and  he  was  educated  at  Gris- 
wold  College,  Davenport,  la.  He  en- 
tered the  service  of  the  engineering 
department  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.  as  chainman,  later  he 
became  general  roadmaster  and,  in 
1906,  assistant  chief  engineei-.     In  1907 


he  entered  the  service  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  in  charge  of 
construction  work  on  the  Puget  Sound 
extension  in  the  vicinity  of  Missoula, 
Mont.  In  1910  he  was  appointed  prin- 
cipal assistant  engineer  of  the  North 
Coast  Railway,  now  a  part  of  the 
Union  Pacific  System.  In  1914  he  was 
appointed  field  engineer  by  the  Bureau 
of  Valuation,  Interstate  Commerce 
Commission,  in  charge  of  roadway  in- 
ventories of  railroads  in  the  Pacific 
District.  Later  he  was  promoted  to 
assistant  district  engineer,  which  posi- 
tion he  held  at  the  time  of  his  death. 

Frederick  W.  Daggett,  su- 
perintendent of  the  Trenton,  N.  J.,  fil- 
tration plant,  died  May  10  in  Trenton. 
He  had  been  connected  with  city  water 
filtration  plant  since  1913,  entering  its 
service  as  erecting  engineer. 

Dr.  Edward  B.  Rosa,  chief 
physicist  of  the  U.  S.  Bureau  of 
Standards,  died  May  18  in  Washington, 
D.  C.  He  was  born  in  Rogersville, 
N.  Y.,  in  1861  and  was  graduated  from 
Wesleyan  University  in  1886.  He  re- 
ceived the  degi-ee  of  Sc.D.  in  1906  from 
this  university  and  the  degree  of  Ph.D. 
from  Johns  Hopkins  University  in  1891. 
From  1891  to  1901  he  was  professor 
of  physics,  Wesleyan  University.  In 
1901  he  became  connected  with  the 
U.  S.  Bureau  of  Standards  as  physicist 
and,  later,  was  appointed  chief  physi- 
cist. He  contributed  to  American  and 
European  journals  of  physics  and  elec- 
tricity and  the  publications  of  the 
Bureau  of  Standards.  He  was  in 
charge  of  the  electrical  division  of  the 
Bureau  of  Standards  including  inves- 
tigations on  standards  of  service  and 
safety  for  public  utilities.  In  the 
World  War  Dr.  Rosa  developed  a  num- 
ber of  scientific  instruments  of  great 
value,  among  which  were  a  sound- 
ranging  device  for  locating  big  guns, 
the  geophone  for  detecting  mining  oper- 
ations and  the  development  of  aircraft 
radio  apparatus. 

Franklin  K.  Lane,  Secretary 
of  the  Interior  for  seven  years,  during 
the  Wilson  administration,  died  May 
18  in  Rochester,  Minnesota.  He  was 
particularly  proud  of  the  fact  that  he' 
was  in  charge  of  more  engineers  than 
any  other  administrative  official,  either 
public  or  private,  in  the  world.  While 
his  position  precluded  his  taking  an 
active  part  in  the  campaign  for  a 
Department  of  Public  Works,  he  made 
no  secret  of  the  fact  that  he  approved 
such  a  step  and  he  did  much  to  encour- 
age the  movement.  While  not  an  engi- 
neer himself,  he  was  firmly  of  the  belief 
that  the  Secretary  of  the  Interior,  or 
the  Secretary  of  Public  Works,  as  he 
would  like  to  have  had  it,  should  be  an 
engineer.  He  frequently  expressed  his 
admiration  for  engineers  as  a  class.  On 
numerous  occasions  he  declared  that 
for  result  getting  and  thoroughness, 
the  engineering  profession  led  all 
others. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


National  Conference  Board  for 
Building  Industry  Proposed 

Establishment  of  a  national  confer- 
ence board  of  the  building  industries  is 
expected  to  result  from  a  discussion  of 
the  matter  before  Secretary  of  Labor 
Davis  in  Washington  May  11.  The  ex- 
ecutive board  of  the  Associated  General 
Contractors  of  America  adopted  a  reso- 
lution urging  the  establishment  of  such 
a  board.  The  purpose  is  to  have  the 
board  study  working  conditions,  pro- 
duction, waste,  costs  and  other  matters 
which  have  a  general  application  to  the 
building  industry.  Secretary  Davis, 
following  the  outline  of  the  resolution, 
promised  to  appoint  a  committee  to 
draw  up  tentative  plans  providing  for 
the  creation  of  such  a  board  and  to 
outline  its  activities.  He  will  appoint 
three  members  to  the  committee  from 
each  of  the  following  groups :  Associ- 
ated General  Contractors,  American  In- 
stitute of  Architects,  American  Engi- 
neering Council,  the  public  and  the 
building  trades  department  of  the 
American  Federation  of  Labor. 

The  tentative  plan  is  to  be  submitted 
within  thirty  days.  Within  ninety 
days,  Secretary  Davis  will  call  a  gen- 
eral meeting,  at  which  time  final  con- 
sideration to  the  plan  will  be  given. 


Municipal  Supply  Scheme 
in  London 

(London  Com  spnndmcv ) 
A  scheme  for  inter-municipal  trading 
on  a  large  scale  is  under  the  considera- 
tion of  the  standing  joint  committee  of 
the  London  boroughs.  Under  this 
scheme  it  is  intended  that  the  local 
authorities  will  become  engineers,  iron 
and  brass  founders,  pavement  makers, 
brick  makers  and  colliery  owners  and 
producers  and  distributors  of  all  kinds 
of  materials  used  by  municipal  authori- 
ties. The  various  boroughs  are  to  ap- 
ply for  Parliamentary  powers  to  estab- 
lish depots  for  mutual  supply  and  for 
purchasing  on  a  co-operative  basis.  The 
scheme  includes  all  kinds  of  building 
materials,  road  materials,  metals,  stone- 
ware, stone,  gravel,  cement,  tar  and 
timber. 


April  1921  Automobile  Shipments 
70  Per  Cent  of  April  1920 

According  to  information  given  out 
by  the  traffic  department  of  the  Na- 
tional Automobile  Chamber  of  Com- 
merce, reports  from  factories  repre- 
senting three-quarters  of  the  total  auto- 
mobile production  indicate  that  the 
shipments  for  the  month  of  April  ex- 
ceeded the  previous  month  by  approxi- 
mately 27  per  cent.  The  April,  1921, 
shipments  were,  it  is  estimated,  at 
least  70  prr  rent  of  tho  finiro  nUained 
in    1920. 


Low  Bid  on  Cleveland  Reservoir 
Is  $2,205,248 

Thirteen  contractors  submitted  bids 
for  the  construction  of  the  12.5,000,000- 
gal.  concrete  reservoir  which  is  to 
serve  both  as  a  clear  well  for  the 
Baldwin  filtration  plant  to  be  built 
and  as  a  distribution  reservoir  for  the 
low-service  district  of  Cleveland,  Ohio. 
The  low  bidder  was  the  Mellon-Stuart 
Company,  Pittsburgh,  the  low  bid  be- 
ing $2,205,247.90.  The  high  bid  was 
in  excess  of  §2,800,000,  or  31  per  cent 
above  the  low  bid.  The  engineer's  esti- 
mate for  the  work  was  $2,2.'50,000. 

Notable  in  the  unit  prices  were  the 
bids  upon  concrete  for  various  purposes. 
In  concrete  for  wall  foundations  the  per 
cubic  yard  bid  of  the  low  bidder  was 
$11.78  and  the  unit  prices  of  all  bids 
ranged  between  $10.99  and  $16.95  per 
cubic  yard.  On  concrete  for  walls, 
pilasters  and  conduits  a  low  unit  bid 
of  $12.20  per  cubic  yard  and  a  high 
bid  of  $18  per  cubic  yard  were  regis- 
tered. In  concrete  for  sub-floors  and 
column  foundations  the  low  bid  was 
$9.87,  the  high  bid  being  $17.04  per 
cubic  yard.  Bids  for  concrete  for 
groined  and  barrel  arches  ranged  be- 
tween $17.04  and  $28,  the  Mellon- 
Stuart  bid  for  this  type  of  work  being 
$19.81.  For  concrete  floors,  the  low 
bid  was  $11.15. 

There  are  forty-two  items  included 
in  the  work,  the  largest  of  which  are 
as  follows:  Concrete,  114,100  cu.yd.; 
reinforcing  steel,  3,500,000  lb.;  fill  and 
embankment,  120,000  cu.vd.;  tile  drains 
26,000  lin.ft. 


The  Guild  of  Builders  in  England 

(London   Corn  spondenct  ) 

The  British  Minister  of  Health  has 
stated  in  Parliament  that  approval  has 
been  given  as  an  experiment  to  the 
carrying  out  of  thirteen  housing 
schemes  under  the  building  guild  sys- 
tem. At  the  present  it  is  not  proposed 
to  extend  this  system,  not  because  the 
government  has  any  hostility  toward 
the  guilds  but,  unless  building  guilds 
can  erect  dwellings  on  an  economic 
basis,  they  will  not  be  employed.  It 
has  been  stated  in  Parliament  that 
under  the  system  of  building  by  direct 
labor  each  brick  laid  costs  1  shilling. 

On  one  estate,  near  Manchester,  it  is 
estimated  that  each  house  built  by  the 
guild  costs  £120  less  than  when  built 
by  private  contractors.  In  another  dis- 
trict, Heywood,  the  housing  committee 
recommended  the  acceptance-  of  the 
tender  for  hou.ses  submitted  by  the 
guild  which  was  £26,000  below  that  of 
the  local  builders  and  £16,000  below 
one  submitted  by  another  housing  con- 
tractor. 

A  meeting  of  the  Manchester  trades 
unions  is  shortly  to  be  held  to  coijsider 
the  practicability  of  the  extension  of 
the  building  guild  system. 


The  Present  and  Future  of 
the  Building  Industry 

Trend    in    Contracts    Let    This    Year — 

What  the  Construction  Needs 

of  Industry  Are 

Construction  work  is  essentially  de- 
pendent upon  the  necessity  for  the  ex- 
tension of  public  works,  upon  increased 
requirements  of  transportation  inter- 
ests, including  those  pertaining  to  high- 
ways, upon  the  need  for  added  office 
and  housing  space,  and  upon  the  ability 
of  basic  industries  to  expand,  due  to 
the  increased  demand  for  manufac- 
tured products.  When  any  slump  in 
business  occurs  the  contractor  is  among 
the  first  to  suff'er,  inasmuch  as  lack  of 
business  means  lack  of  extensions  and 
the  practical  cessation  of  all  building. 
Therefore,  the  contractor  today  is 
spending  a  great  deal  of  time  investi- 
gating the  opportunities  for  keeping 
his  organization  busy  which  this  and 
that  field  of  construction  offers. 

What  the  future  is  in  these  variou.'; 
classes  of  construction  can  best  be 
found  out  by  analyzing  the  trend  in 
contracts  let  so  far  this  year  and  by 
appealing  to  the  various  industries  for 
information  as  to  future  plans.  No 
account  will  be  taken  here  of  the  in- 
fluences of  labor  and  materials  on,  or 
the  attitude  of  financial  interests  to- 
ward, construction  work. 

Analysis  of  Contracts  Let 
Analysis  of  the  contracts  let,  as  re- 
ported in  Engineering  Neirs-Record, 
for  the  first  four  months  of  1921  re- 
veal at  least  three  well-defined  situa- 
tions: First,  that  industrial  building, 
aside  from  a  general  program  of  steel 
and  concrete  garage  building,  is  not  to 
be  compared  with  the  activity  noted 
during  the  early  part  of  1920;  second, 
that  the  building  of  apartment  houses, 
educational  institutions,  churches,  bank 
and  office  buildings,  and  theatres  and 
other  amusement  places,  has  this  year 
shown  marked  activity;  and  third,  that 
street  and  highway  con.struction  is  not 
far  behind  the  1920  program.  The  ex- 
treme lack  of  public  educational  facili- 
ties due  to  inaction  in  that  class  of 
building  during  the  war  years,  has  led 
to  a  great  amount  of  public  school 
building  within  the  past  few  months. 
Within  the  past  few  weeks  considerable 
impetus  has  been  given  to  apartment 
house  construction,  the  mo.st  notable  in- 
crea.se  in  this  class  of  work  being 
noticed  in  New  York  City,  where  a  tax 
exemption  ordinance  became  efl'ective 
more  than  two  months  ago.  This  mis- 
cellaneous building.  including  the 
classes  of  construction  mentioned  above, 
has  been  going  on  during  the  past 
three  months  at  the  rate  of  $.">0,000,000 
per  month  or  more,  the  greatest  ac- 
tivity having  been  noticed  during  the 
past  month,  when,  f    •  tVrcc  successive 
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weeks  the  value  of  contracts  let  ranged 
between  $12,000,000  and  $15,000,000. 

Highway  construction  has  been  and 
apparently  will  continue  to  be  for  the 
season  carried  on  extensively  by  the 
larger  and  more  populous  states.  New 
York,  Pennsylvania,  Ohio  and  Illinois 
are  the  states  leading  in  this  class  of 
work,  though  less  extensive  programs 
of  highway  development  are  being  car- 
ried out  systematically  by  many  other 
states.  Though  New  York  suspended 
its  highway  construction  program  dur- 
ing the  1920  season  there  has  been 
enough  of  a  recession  in  prices  to  make 
it  worth  while  for  that  program  to  be 
actively  carried  out  this  year.  In  New 
York  contracts  have  been  let  on  prac- 
tically every  bid  so  far  advertised  this 
year  and  for  from  S.i  to  90  per  cent  of 
the  estimates  made  by  the  engineers. 
Considerable  extensions  in  county  high- 
way work  have  also  been  noted.  On 
the  other  hand  the  repaving  programs 
cf  municipalities  have  not  been  a> 
large  as  apparently  they  should  be 
to  overcome  the  inactivity  of  war  years. 
Street  and  road  construction  has  been 
going  on  during  the  past  four  months 
at  a  rate  of  from  $3.5,000,000  to  $45,- 
000,000  per  month,  which,  under  the 
present  circumstances,  is  considered  not 
unsatisfactory  when  it  is  remembered 
that  approximately  $750,000,000  repre- 
sents the  approximate  total  available 
for  road  construction  this  year. 

Public  works  construction  is  recover- 
ing slowly.  There  is  apparently  plenty 
of  funds  with  which  to  carry  on  large 
programs  of  sewer  and  water  supply 
construction.  Some  municipalities  have 
made  extra  efforts  to  begin  and  prose- 
cute vigorously  public  works  construc- 
tion programs  in  order  to  relieve  local 
unemployment.  Despite  apparent  back- 
wardness public  works  extensions  can- 
not be  deferred  much  longer  with- 
out seriously  endangering  the  public 
health. 

Industrial  Building 

In  industrial  building,  extensions  in 
factory  and  warehouse  space  for  the 
automobile  industry  are  not  expected, 
at  least  during  the  coming  18  months. 
Most  of  the  automobile  factories  were 
considerably  extended  during  the  war 
and  the  changing  over  of  much  of  this 
war-factory  equipment  and  space  was 
not  entirely  accomplished  until  late  in 
1920.  That  space  then  became  avail- 
able for  the  manufacturers  of  auto- 
motive vehicles.  Unless  the  unexpected 
happens  from  a  sales  end,  not  all  of  the 
space  thus  provided  will  be  needed  dur- 
ing 1921 

Inseparably  associated  with  possible 
demand  for  expansion  of  textile  manu- 
facturing facilities  must  be  opinions  and 
evidences  as  to  demand  for  manufac- 
tured products.  Not  long  ago  a  man  who 
is  very  close  to  conditions  in  the  textile 
industry  asserted  that  "the  textile  in- 
dustry is  experiencing  the  most  re- 
markable come-back  in  its  history. 
Every  mill  isn't  running  to  100  per 
cent  capacity,  but  by  far  the  majority 
of  mills  have  sold  enough  merchandise 


to  keep  them  comfortably  engaged  for 
some  months  to  come.  It  is  generally 
conceded  that  the  normal  demand  for 
American-made  textile  products  is  in 
excess  of  present  facilities  to  produce. 
On  this  basis,  therefore,  I  think  it  can 
be  safely  stated  that  the  textile  indus- 
try will  show  an  approximate  increase 
for  the  next  few  years  of  about  250 
new  plants  annually." 

No  great  amount  of  building  in  the 
machinery  industry  is  expected  within 
the  next  few  years.  Some  builders  of 
electrical  machinery,  many  builders  of 
printing  machinery  and  a  few  pro- 
ducers of  textile  machinery  have  been 
kept  fairly  busy,  but  otherwise  the  in- 
dustry is  working  on  short  time.  The 
majority  of  machine-tool  builders  find 
themselves  with  large,  modern  plants 
equipped  with  up-to-date  machinery 
but  little  prospect  of  securing  enough 
orders  in  the  near  future  to  occupy 
the  plants  to  capacity.  The  tremendous 
expansion  in  the  manufacturing  ca- 
pacity of  the  machinery  industry  dur- 
ing the  war  has  made  it  unlikely  that 
considerable  extensions  will  be  made 
in  the  next  few  years. 

Metals,  Chemicals  and  Coal 

The  serious  drop  in  the  metal  market 
has  made  it  impossible  to  give  any 
forecast  of  new  construction  in  the 
metal-producing  industry.  While  the 
present  depression  exists  financing  of 
new  projects  will  be  difficult.  At  pres- 
ent several  large  companies  have  im- 
poi'tant  programs  under  way,  but  these 
were  practically  all  entered  upon  be- 
fore the  metal  market  dropped.  Vari- 
ous small  construction  jobs  are  also 
under  way,  but  these  are  comparatively 
unimportant. 

In  the  chemical  and  related  indus- 
tries much  of  the  construction  carried 
on  during  the  war  was  of  a  temporary 
character  which  undoubtedly  will  have 
to  be  replaced  with  permanent  struc- 
tures. On  the  other  hand  these  indus- 
tries were  much  overbuilt  as  a  result 
of  the  expansion  during  the  war  and  it 
is  true  that  many  structures  have  since 
been  sold  for  other  purposes.  Never- 
theless the  chemical  industry  is  adher- 
ing to  its  slogan  that  "it  is  never  built 
but   always   building." 

Construction  and  development  work 
in  the  bituminous  coal  mining  industry 
is  below  normal  and  is  confined  almost 
entirely  to  the  work  on  properties  of 
the  larger  and  stronger  companies. 
There  was  a  great  expansion  in  1920 
among  the  smaller  operators,  the  ma- 
jority of  whom  are  not  operating  at 
all  now,  or  only  for  a  few  days  a  week. 
New  incorporations  are  no  more  in 
number  now  than  last  year,  nor  in 
any  year,  and  not  all  these  new  incor- 
porations finally  result  in  construction 
and  development  of  mines  but  many 
do,  and  new  mines  are  being  opened  in 
every  field  to  meet  the  inevitable  need 
for  replacement  of  property  worked  out 
and  abandoned.  In  the  anthracite  in- 
dustry construction  and  development 
wci-k  is  proceeding  nractically  on  a 
normal  basis. 


Water  Movement  of  Western 
Lumber  to  Atlantic  Ports 

Pacific  Northwest  lumber  shipments 
through  the  Panama  Canal  to  Atlantic 
Coast  markets  increased  3,4.35  per  cent 
the  first  quarter  of  1921  as  compared 
with  the  same  period  of  1920,  according 
to  a  report  recently  issued  by  the  West 
Coast  Lumbermen's  Association.  Dur- 
ing the  first  three  months  of  1920  only 
1,202,229  ft.b.m.,  of  Pacific  Northwest 
lumber  were  shipped  to  Atlantic  Coast 
points  by  water,  although  at  that  time 
west  coast  mills  were  shipping  to  those 
markets  more  lumber  than  had  ever 
before  been  sent  east  of  Buffalo  and 
Pittsburgh.  For  the  first  three  months 
of  1921  Atlantic  Coast  cargoes  of  Pa- 
cific Northwest  lumber  totaled  42,495,- 
579  ft.b.m. 


Maricopa  County  Considers 
Building  Cement  Plant 

Maricopa  County.  Arizona,  is  con- 
sidering the  construction  of  a  cement 
plant  with  a  rated  daily  capacity  of 
from  1,000  to  1,200  barrels.  Whether 
the  county  can  legally  operate  a  plant 
in  competition  with  private  concerns  is 
a  question  which  the  county  attorney  is 
now  investigating.  A  bill  passed  by 
the  last  legislature  authorized  the  issu- 
ance and  sale  of  bonds  for  the  con- 
struction and  maintenance  of  industrial 
plants,  which  gives  Maricopa  County 
authority  for  construction  of  a  cement 
plant  for  public  building  only. 

It  is  believed  there  is  ample  room 
for  a  plant  constructed  and  operated  by 
public  money,  inasmuch  as  during  1919 
the  total  state  consumption  was  366,000 
barrels  and  in  1920,  515,000  barrels. 
If  legal,  it  is  possible  that  the  plant 
will  be  constructed  partly  with  public 
money,  then  leased  to  a  private  com- 
pany to  operate  with  the  provision  that 
the  county  be  furnished  cement  for  a 
certain  period  at  a  pi'ice  5  cents  per 
barrel  in  excess  of  the  production  cost. 


Wholesale  Prices  Fall 

A  further  decline  in  the  general 
level  of  wholesale  prices  was  noted 
during  April  according  to  information 
gathered  in  representative  markets  by 
the  United  States  Department  of  Labor 
through  the  Bureau  of  Labor  Statis- 
tics. The  Bureau's  weighted  index 
number  dropped  from  162  in  March 
to  154  in  April,  a  decline  of  approxi- 
mately 5  per  cent.  The  April  figure  is 
nearly  42  per  cent  below  that  of  April, 
1920,  and  about  43  i  per  cent  below 
the  high  peak  of  last  May. 


New  York  Price  of  Dynamite 
Same  as  in  April 

Through  a  typographical  error,  40 
per  cent  gelatin  dynamite  was  quoted 
at  22?c.  per  lb.  in  New  York,  instead 
of  323c.,  in  the  Monthly  Prices  of  Con- 
struction Materials  in  the  May  5  issue 
of  Engineering  \ews-Record.  On 
March  3  the  price  was  33ic.,  and  since 
our  issue  of  April  7,  32|c. 
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Building  Trades  of  Philadelphia 
Eager  to  Improve  Status 

Through  its  committee  on  education 
and  information  the  Council  of  Asso- 
ciated Building  Trades  of  Philadelphia 
and  vicinity  is  carrying  on  a  campaign 
of  education  whereby  it  hopes  to 
strengthen  its  organization  and  impi-ess 
upon  the  minds  of  the  public  that  it  is 
a  thoroughly  responsible  institution. 
The  organization  is  endeavoring  to  co- 
operate with  the  Master  Buildei-s'  Ex- 
change in  Philadelphia  in  the  settle- 
ment of  all  questions  of  mutual  inter- 
est with  the  smallest  loss  of  time  and 
?ffort.  In  addition,  certain  educational 
courses  are  given,  in  order  that  the  effi- 
ciency of  the  individual  workmen  may 
be  increased  through  added  knowledge 
and  experience. 

The  efforts  of  the  trade  unions  to 
make  their  organizations  more  attrac- 
tive to  the  nonunion  men,  to  improve 


DO   YOU   KNOW 

That  the  BRICKLA  VERS 
of  Philadelphia 

ttuinl^in  a  General  Committee  for  the  promotion 
of  the  art  of  bricklaylni;.  which  includo  the  fol- 
lowing sub-committee*? 

1.  Health  and  Safety. 

2.  Materials  and  Methoda. 

3.  Efficiency  and  Production. 

4.  Co-operationC'  '  *'^'.r/i«.^-'«.'^.*'*"""  ") 

5.  Statistica  (:;, .:::"....~'.') 

€.  Public  Information 

7.  Elimination  of  Unemployment 

8.  Education     and     Information     of 

Apprenticca  and  Journeymen. 


Bricklayers'  Local   No.  1 

707  N.  Broad  Street 


FACSIMILE    OF    ADVERTISEMENT 

their  status,  to  increase  the  efficiency  of 
their  members  and  othorwi.se  establish 
the  public  confidence  in  organized  labor 
have  been  greatly  aided  by  the  co-oper- 
ation of  architects  and  others  inspired 
by  the  efforts  and  vision  of  G.  Knicker- 
backer  Boyd,  a  Philadelphia  architect. 
Included  in  the  program  of  education 
of  the  Philadelphia  union  are  certain 
suggestions  made  at  a  recent  conference 
of  the  building  industry  called  by  the 
indu.'ttrial  relations  committee  of  the 
Philadelphia  Chamber  of  Commerce,  by 
W.  S.  Hays,  a  Philadelphia  indu.strial 
engineer  and  consultant  on  industrial 
relations.  How  the  unions  might  im- 
prove their  status  was  summarized  by 
Mr.  Hays  as  follows: 

(1)  Obtain  the  confidence  of  the 
buyers  by  proving  that  the  water  is  out 
of  1920  peak  wages,  if  it  is. 

(2)  Develop  the  small  job  mnrkct  tn 
stabilize  employment. 


City  of  New  York  Will  Not  Pay 
Contractors'  Claims 

Although  a  bill  was  recently  passed 
and  signed  by  Governor  Miller  empow- 
ering the  city  of  New  York  to  pay 
claims  filed  by  subway  contractors  for 
additional  costs  due  to  increases  in 
wages  and  materials  incident  to  the 
war,  the  city  does  not  intend  to  pay 
any  of  the  claims,  according  to  the 
assistant  corporation  counsel.  Such 
claims  put  in  by  contractors  exceeded 
.$7,000,000. 

The  new  law  signed  by  Governor 
Miller  amends  the  Walters  act  of  1918 
and  a  subsequent  act  introduced  by 
Senator  Charles  T.  Lockwood,  which 
was  passed  to  facilitate  completion  of 
contracts  by  granting  relief.  The  act 
affords  no  opportunities  to  recover 
profits. 

Car  Loadings  Decrease 

Reports  received  by  the  car  service 
division  of  the  American  Railway  Asso- 
ciation fiom  the  railroads  of  the  United 
States  showed  a  decrease  of  3,972  in 
the  number  of  cars  loaded  with  rev- 
enue freight  during  the  week  ending 
May  7.  Total  number  of  cars  loaded 
was  718,024,  ]2.'S,000  below  the  number 
for  the  corresponding  week  in  1920,  and 
3.5,000  below  the  figure  for  the  corre- 
sponding week  of  1919. 

Increases  were  reported  in  the  load- 
ing of  grain  and  grain  products,  live 
stock  and  ore,  but  decreases  in  coal, 
coke,  forest  products  and  merchandise 
and  miscellaneous  freight  which  include 
manufactured  products.  Decreases 
were  reported  compared  with  the  cor- 
responding week  of  1920  in  the  loading 
of  all  commodities  except  grain  and 
grain  products,  merchandise  and  mis- 
cellaneous  freight. 


(3)  Remove  any  union  rules  and 
any  other  restrictions  which  may  bo 
causing  unnecessary  costs   and   delays. 

(4)  With  employers  and  material 
men  co-operatively  strive  to  lower  unit 
costs  and  devise  better  methods. 

(.5)  Educate  building  trades  to  a 
pride  in  craft. 

(Pi)  Develop  a  classified  wage  in- 
centive system  above  the  basic  minimum 
wage  to  attract  new  men  to  the  building 
trades  and  give  all  the  impetus  to  be- 
come efficient  and  proficient  workers. 

(7)  Create  with  employers  a  tribu- 
nal or  board  jointly  maintained  which 
will  develop  industry  as  a  whole  and 
eliminate  waste  of  the  unemployment 
in  building  trades  by  promoting  year 
round  construction  programs  and  co- 
ordination of  new  public  and  private 
construction  with  maintenance  and  re- 
p,".ir  work. 

Several  of  the  various  locals  included 
in  the  Council  of  Associated  Building 
Trades  of  Philadelphia  are  carrying  on 
ixtensive  advertising  campaigns  to  in- 
crease their  number.  For  instance, 
Bricklayers'  Local  No.  1  maintained  a 
general  committee  for  the  promotion  of 
the  art  of  bricklaying,  including  the 
.wubcommittees  noted  in  the  advertise- 
ment running  in  the  local  newspapers,  a 
facsimile  of  which   is   shown   herewith. 


Deferred  Construction  Extensive 

In  a  meeting  of  the  executive  board 
of  the  Associated  General  Contractors 
of  America,  Frederick  L.  Cranford, 
vice-president  of  the  A.G.C.,  had  the 
following  to  say  regarding  the  outlook 
in  the  construction  industry: 

"We  believe  that  in  the  present  indus- 
trial depression  the  construction  indus- 
try is  an  important  factor,  because  it  is 
not  only  a  preliminary  step  to  any  new 
development  or  enterprise,  but  because 
there  is  a  vast  delayed  program  to  be 
performed.  Ten  years  or  more  ago, 
E.  H.  Harriman  stated  the  railroads 
were  in  need  of  an  expenditure  of  a 
billion  dollars  a  year  for  five  years; 
that  expenditure  has  not  been  made  and 
it  is  probable  that  the  need  today  is  for 
even  a  greater  amount. 

"Hydro-electric  development  has  been 
retarded,  due  to  the  withdrawal  of  all 
public  lands  from  entry  for  such  use 
some  fourteen  years  ago. 

"The  development  of  all  public  works 
and  utilities  was  largely  stopped  upon 
our  entering  the  war,  and  financial  dif- 
ficulties have  prevented  any  consider- 
able extension  of  them  since. 

"Reclamation  and  irrigation  projects 
have  been  quiescent  since  1914. 

"With  1,100,000  young  men  reaching 
the  age  of  21,  and  somewhat  less  than 
that  number  annually  being  married,  it 
seems  safe  to  estimate  that  during  the 
last  six  years  there  has  accumulated  a 
housing  shortage  of  over  a  million,  pos- 
sibly a  million  and  a  quarter  homes. 

"Adding  the  delayed  public  works  of 
our  cities,  and  states,  roads,  terminal 
facilities,  docks,  warehouse,  factory, 
home  and  business  building  con.struc- 
tion,  canals,  and  waterways,  it  is  quite 
easy  to  figure  a  delayed  construction 
program  in  the  United  States  of  $15,- 
000,000,000." 


Ex-Service  Men  in  British 
Building  Trades 

(London    Cnmspondrncr) 

The  government  scheme  for  the  ab- 
sorption of  .'50,000  ex-soldiers  into  the 
building  trades,  which  has  been  ap- 
proved by  the  building  employers,  pro- 
vides that  the  scheme  shall  be  worked 
through  local  committees  made  up  of 
members  of  the  Association  of  Master 
Builders,  and  if  the  unions  agree  to 
the  scheme,  of  representatives  of  the 
various  trades  unions.  These  commit- 
tees will  select  men  from  the  register 
of  their  local  employment  bureaus  and 
will  advise  on  that  branch  of  the  trade 
in  which  each  candiilate  is  likely  to 
show  most  promise. 

A  two-years'  contract  of  service  will 
then  be  made  between  each  man  and 
his  employer,  with  a  clause  that  the 
contract  may  be  brokett  after  a  three- 
months'  probationary  period  should 
either  party  be  dissatisfied.  Another 
clause  provides  that  the  candidate  may 
be  transferred,  with  his  consent,  from 
one  employer  to  another.  An  employer 
may,  at  arty  time  during  his  two  years' 
service,    apply    to   hit    employer    for    n 


^ 


920 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  21 


service,  apply  to  his  employer  for  a 
proficiency  certificate,  which  will  entitle 
him  to  a  higher  grade  of  pay.  Each 
district  committee  will  deal  with  any 
compaints  and  will  supervise,  in  a  gen- 
eral way,  the  service  contract. 

These  rates  will  be  in  force  under  the 
government  scheme: 

1.  For  first  six  months  of  contract, 
50  per  cent  of  the  district  skilled  rate 
plus  10s.  per  week. 


2.  For  second  six  months,  65  per  cent 
of  the  district  skilled  rate  plus  5s.  per 
week. 

3.  For  third  six  months,  80  per  cent 
of  the  district  skilled  rate. 

4.  For  last  six  months,  90  per  cent  of 
the  district  skilled  rate.  After  this  100 
per  cent. 

The  government  vnll  contribute  to- 
ward the  wage  payments  made  by  the 
employers  10s.  per  week  for  the  first 


six  months  and  5s.  per  week  for  the 
second  six  months.  This  contribution 
will  be  paid  for  a  full  week  even  though 
the  man  may  be  working  short  time, 
always  provided  that  he  present  him- 
self for  work  on  the  days  on  which  he 
is  required. 

If  during  the  first  twelve  months  the 
employee  receives  more  than  65  per 
cent  of  the  district  rate,  the  govern- 
ment subsidy  will  cease  from  this  date. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     cha-  ges  on  the  less  important  materials.     Moreovet  quotations  for  all  construction  materials  and  for  IBa 

purpose  of  giWng  current  prices  on  the  "principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

con.struction  materials,  and  of  noting  important  price         The  first   issue   of   each   month   carries   complete  in  the  is.sue  of  .May  5.  the  next,  on  June  2. 

Minne-  San 

Steel  Products:                            New  York      Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb S3. 33       +?4.25             S4.50             ?3.23     ?3.51  $i.6S           S4.35               gS.OO       gS.OO 

Structural  rivets,  100  lb 4.85             5.25               5 .  SO               4.88       5.30  6.25             6,40                 6  25         8.50 

Reinforcing  bars,  |  in.  and  larger,  100 

lb ._ 3.23             3.25              3.75              3.13       3.53|  4.32^           2.35                4.50        4.25 

Steel   pipe,   black,   3«   to  6  in.   lap, 

discount 52%       50.65-5%     45%              58^%     51.9-5%     29%  49.80                  45%       5% 

Cast-iron    pipe,  6  in.  and  over,  ton  63.30           59.22            66.00            64.10     67.80  70.00           85.90              72.00       75.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.80  (del.)  3.00              2.fO              2.17       2.41  3.10            3.09                3.10         3.44 

Gravel,  3  in.,  cu.yd 2.50             2.80           -3.50               2.75        2.00  2.50             2.25                  150         1.50 

Sand.cu.vd           1.25             1.62|             3.00              2.75        1.00  1.10            1.50                1.50         1.25 

Crushed  stone,  f  in.,  cu.yd 2.15             2.50              2.80              2.75       2.25  3.50            2.25                3.50         2.10 

Miscellaneous: 

Pine,  3.\12  to  12x12,  20  ft.  and  under, 

Mft                                          ....   45.00           40. CO            50  00            55  00     38.00  47.00          27.00     25.50@28.50  120.00 

Lime,  finishing,  hvdrated,  ton 21.00           22.50         +27.50             20.00     29.00  32.00           25.40               24.00       30  00 

Lime   common,  lump,  200  1b.  bbl...      3.30              1.60               3.00               1.65       2.00  3.20             2.25                 2.75       15.00 

Common  brick,  delivered,  1,000 18.40            12.50              16.00              12.00     18.00  14.00           18,00               16.00       18.00 

Hollow     building     tile,     4x12x12, 

block Notused          .14                  .13                  .12          .10  ,09                .12^                  .11            .19 

Hollow     partition    tile     4x12x12, 

block                           .15                  .13                  ,096       .10  .10                .14i                  .12        

Linseed  oii,  raw,  5  bbl.  lots,  gal +.S0           -h .  70             -|-.90                  ,82     -f,91  +.9S           -(-.94                    .79       -.70 

Common  Labor: 

Commonlabor,  union,  hour 75@.80      .35              1.00          .50  .50(3).63|      .SU                 -75        

Common  labor,  non-union,  hour 25                  ,  35®  45  .40®. 50     .50  ,37i@.50    .50®. 55   .40®,  45         .35 

Cvplanation  of  Prices. — Prices  are  to  con-  dock.  Chicago  quotes  hydrated  lime  in  50-  livered.  .San  Francisco  quotes  on  Heath  tile, 
tractors  in  carload  lots  unless  other  quan-  lb.  paper  bags.  Minneapolis  quotes  on  fir  5J  x  8  x  Hi,  Prices  are  all  f.o.b.  ware- 
titles  are  specified.  Increases  or  decreases  instead  of  pine.  Brick  is  $18  delivered,  $16  houses  except  C.  I.  pipe,  which  is  mill 
from   previous    quotations    are    indicated    by     on    cars.      Gravel,    sand    and    crushed    stone  price  plus   freight   to   railway  depot  at   any 

I      oj.    signs.     For    steel    pipe,    the    pre-     quoted  at  pit.     Common  labor  not  organized.  terminal.      Lumber  prices  are  delivered   "at 

vailing   discount    from    list    price    is    given:      Denver   quotes  cement   "on   tracks";    gravel  ship    tackle     in     San     Francisco     ex     mill." 

45-5%    means   a  discount   of   45    and   5   per     and  sand  at  pit,  stone  on  cars,   lime,  brick,  Seattle    quotes    on    Douglas    fir    instead    of 

cent    45@50  means  a  range  of  45  to  50  per     hollow   tile   and   lumber  on   job.      Tile  price  pine;  and  on  lime  in  paper  bags,     Montreal 

cent'     Charge  of  15c.  per  100  lb.  for  cutting      is    at    warehouse.       Linseed    oil,    delivered,  quotes   sand,    stone,    gravel    and    lump    lime 

reinforced   steel    into   2-ft.    lengths   or   over,      .\tlanta    quotes  sand,   stone   and   gravel   per  per    ton.       Cement,    lime    and    tile    are    de- 

New   York   quotations   are   delivered    except      ton  instead  of  per  cu.yd,    Dallas  quotes  lime  livered  :   sand,  gravel  and  stone,  on  siding ; 

tiles    which  are  "on  trucks."     Sand,  gravel     by  the  180-lb,  bbl.    Steel  and  crushed  stone  steel  and  pipe  at  warehouse.     No  organized 

and 'crushed    stone    are     quoted     alongside     are   quoted    f,o,b,    cars,    other   materials    de-  common  labor  in  Montreal. 

Changes  Since  Last  Week 

Business  in  the  construction  mate-  New  York  was  available  at  70c.  per  tations  on  all  materials  are  by  no  means 
rials  market  is  extremely  light,  and  pro-  gal.,  in  5  bbl.  lots.  Today  the  price  is  absolute  and  that  it  is  a  buyers'  market, 
nounced  activity  is  hardly  expected  be-  80c.  This  week  we  announce  further  As  to  labor — Chicago  predicts  settle- 
fore  August.  Materials  are  available  advances  in  Atlanta,  Denver,  Minne-  ment  of  the  wage  controversy  next 
and  prices  in  many  instances  are  sur-  apolis,  Dallas  and  San  Francisco.  The  week.  In  San  Francisco  seventeen 
prisingly  reasonable,  but  the  habit  of  oil  is  scarce  and  seeds  are  high.  building  crafts  are  on  strike,  while  the 
doing  nothing  presses  heavily  upon  the  Very  little  activity  is  evinced  by  others  have  been  locked  out.  Builders 
buying  public.  In  New  York  cement  is  either  the  metals  or  the  iron  and  steel  in  the  Bay  region,  outside  San  Fran- 
at  the  lowest  price  commensurate  with  markets.  The  steel  mills  accumulate  cisco,  have  notified  unions  that  from 
safe  business  for  the  dealer.  It  can  go  orders  until  there  are  sufficient  to  war-  May  23  wages  would  be  as  decided  by 
lower  only  if  cement  manufacturers  will  rant  changing  the  rolls.  Ordinarily,  the  San  Francisco  arbitration  board. 
it.  Although  there  is  no  change  in  the  this  policy  would  turn  business  to  the  All  Minneapolis  building  crafts  are 
official  quotations  of  sand  and  gravel,  warehouses,  but  demand  is  almost  nil.  "theoretically"  on  strike.  A  meeting 
sand  can  be  bought,  delivered  in  Man-  The  lumber  market  is  about  the  same  between  representatives  of  unions  and 
hattan,  at  $1  per  cu.yd. — probably  this  as  last  week,  but  Atlanta  predicts  a  employers  resulted  in  nothing,  because 
week  only.                                                           stronger  tone.     Lath  in   Atlanta   is  up  the    closed    shop,    and    not    the    20    per 

On  May  12  we  called  attention  to  the     $2,  and  dealers  reflect  greater  optimism  cent  reduction,  was  made  the  first  issue, 

stiffening  of  the  linseed-oil  market,  and     and  money  appears  to  be  easier.     Our  The  closed  shop  was  refused,  and  labor 

•predicted  a  rise.     On   that  date  oil   in     Atlanta  correspondent  warns  that  quo-  men  withdrew  from  the  meeting. 
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Vital  Tests 

HOW  vital  and  numei-ous  are  the  bacterial  tests  made 
at  well  operated  water-treatment  plants  is  little 
appreciated  even  by  the  general  run  of  water-works 
men.  The  number  runs  into  thousands  a  year  at  single 
plants  and  upon  the  care  used  in  making  and  interpret- 
ing the  tests  largely  depends  the  health  of  millions  of 
people.  Certain  questions  having  arisen  as  to  a  new 
standard  for  bacterial  tests,  this  journal  has  made  a 
country-wide  survey  to  find  how  much  this  test — the 
B.  Welchii — is  used  and  in  what  regard  it  is  held.  The 
results  of  the  sui-vey  are  appropriately  presented  in  this 
issue  which  will  go  to  the  Cleveland  convention  of  the 
American  Water-Works  Association.  A  variety  of 
other  articles  that  will  appeal  to  water-works  men  and 
to  broad-minded  engineers  are  printed  in  this  issue. 

Gary  Hopeful 

IT  IS  generally  conceded  that  the  U.  S.  Steel  Corpora- 
tion is  the  best  managed  of  our  giant  industries. 
In  fair  weather  and  foul  it  has  kept  on  a  consistent 
course,  predicated  on  a  thorough  understanding  of  con- 
ditions. In  consequence  Judge  Gary's  views  are 
accorded  unusual  weight  and  attention.  Right  now, 
therefore,  when  business  is  below  normal,  it  is  worth 
noting  the  tone  of  optimism  in  his  address  last  week 
before  the  Iron  and  Steel  Institute.  He  is  not  at  all 
discouraged.  Business  is  improving.  "Patience,  cour- 
age and  a  fair  disposition  will  bring  satisfactor\'  con- 
ditions in  due  time."  True,  others  have  .said  these 
things  recently,  but  it  is  well  to  repeat  them  when  so 
competent  an  authority  holds  the  same  views. 

Meeting  Water  and  Sewer  Costs 

BESET  with  difficulties  to  provide  money  for  long  over 
due  improvements,  as  all  municipal  authorities  now 
are,  welcome  may  be  e.\pected  for  the  article  presenting 
a  new  plan  for  meeting  both  capital  and  operating  costs 
of  water  and  sewer  .systems,  printed  on  p.  944-  The  plan 
i.s  already  being  applied  in  Maryland  and  deserves  study 
and  test  elsewhere.  Its  authors  consider  it  applicable 
to  extensions  as  well  as  to  the  now  works  for  which  it 
appears  to  have  been  originally  designed.  A  commend- 
able feature  is  that  it  presupposes  a  wide  use  of  meters. 

Koad-HuildinK  Plant 

THE  principal  defects  of  concrete  mad  construction 
equipment  named  by  B.  H.  Piepmeier  in  the  article 
on  p.  04!)  are  that  the  individual  machines  break  down 
too  easily  and  are  too  cumbersome  and  expensive.  In- 
cidentally it  is  urged  that  standardization  has  not  been 
pui-suefi  sufTiciently.  Since  they  are  based  on  two  .sea- 
f.ons'  observation,  these  conclusions  deserve  attention 
It  is  of  particular  interest  to  note  that  a  radical 
-hanjrp  in  paving  mixer  practice  is  considered  impor- 


tant. Small,  quick-acting  mixers  are  advocated  and  the 
possibility  of  batch  observation  during  mixing  is  held 
essential.  In  the  small  mixer,  output  capacity,  hereto- 
fore secured  by  increased  size,  is  to  be  sought  by  hasten- 
ing the  mixing  operation  by  a  more  intensive  mixing 
action.  Obviously  some  nice  problems  in  the  mechanics 
and  the  commercial  manufacture  of  mixers  are  intro- 
duced by  these  requirements.  Nevertheless  it  is  fairly 
well  known  that  one  large  mixer  company  has  long  been 
experimenting  with  a  mixer  that  would  fully  meet  the 
requirements  laid  downi.  The  argument  is  sound  in  its 
broad  contention  that  concrete  road-building  plants  ex- 
hibit in  practice  a  haphazard  selection  and  design  of 
equipment  units.  Some  sound  study  has  been  given  the 
subject,  but  there  is  need  for  co-oi'dination,  standardiza- 
tion and  certainty  of  operation.  Road  building  deserves 
more  consideration  as  the  routine  manufacturing  proc- 
ess it  is  fast  becoming. 

ControUed  Coagulation 

MUCH  qualitative  but  little  quantitative  information 
is  available  on  the  flocculation  of  turbid  watei>- 
by  aluminum  sulphate.  Prof.  W.  F.  Langelier  (p.  924) 
finds  that  the  agitation  of  water  with  only  0.5  to  0.8 
gr.  of  alum,  or  half  to  a  third  of  the  usual  amount, 
will,  within  limits,  effect  coagulation  regardless  of  the 
amount  of  *urbidity.  Further,  that  higher  alkalinities 
require  more  alum;  that  an  acid  alum  rather  than  basic, 
upon  which  operators  have  always  been  so  insistent,  is 
probably  better  for  most  waters;  that  the  higher  the 
velocity  of  the  water  in  traversing  the  mixer  the 
speedier  the  floe  forms;  that  agitation  gradually  reduced 
gives  better  results  than  violent  agitation  followed  im- 
mediately by  a  comparatively  quiescent  state.  All  of 
these  conclusions  have  market  value  in  dollars  and  cents 
in  filter-plant  design  and  operation.  The  experiments 
on  short  circuiting  of  water  from  inlet  to  outlet  also 
suggest  a  promising  line  of  exi)erinientation.  Such  ex- 
periments in  large  tanks  were  undertaken  at  the  Spring 
Garden  Testing  Station  in  Philadelphia  years  ago  but 
unfortunately  the  results  were  never  made  public.  Salt 
was  u.sed  hut  was  found  to  have  too  high  a  chemical  dif- 
fusive ability  to  make  the  rosult.s  relicble.  The  tem- 
perature of  the  water  in  plain  sedimentation  basins  was 
found  to  be  one  of  the  most  important  factors;  a  warm 
incoming  water  muld  be  traced  from  inlet  to  outlet  by  a 
thermometer.  Mechanical  agitation  would  seem  to  be  al- 
most the  only  method  of  effective  dispersion  if  approxi- 
mately complete  displacement  is  to  be  obtained.  Baffling 
to  raise  the  velocity  to  a  point  giving  equal  results 
causes  heavy  expense  for  constant  pumping  to  overcome 
loss  of  head.  W'hile  Professor  Langelier's  figures  are 
admittedly  tentative  they  at  least  reduce  the  matter  to 
a  quantitative  basis.  The  Sacramento  results  are  far 
reaching  but  they  should  be  checked  by  others  since  .some 
of  them  are  so  contrary  to  generally  accepted  theory. 
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Shall  B.  Welchii  Displace  or  Supplement 
the  B.  Coli  Water  Test? 

BETWEEN  the  water  consumer  and  water-borne  dis- 
ease germs  stands  the  bacteriologist,  ever  on  the 
alert  to  detect  and  to  warn  of  danger.  The  layman  sup- 
poses that  the  water  bacteriologist  searches  for  a  specific 
disease  germ,  but  what  the  water  analyst  looks  for  is  an 
indicator  of  pollution — generally  recent  pollution — that 
may  be  expressed  by  a  quantitative  index  number,  hav- 
ing also  some  qualitative  significance.  After  years  of 
pure  research  and  of  routine  water  tests  the  B.  Coli 
test  stands  today  as  the  accepted  standard  index  of 
water  safety.  That  a  more  specific  test  would  be  wel- 
comed is  no  secret  but  no  substitute  has  yet  been  found 
that  is  so  universally  available,  both  as  to  technique 
and  interpretation. 

Of  all  the  substitutes  or  supplements  thus  far  tried 
the  one  that  seems  to  stand  out  most  prominently  is 
the  test  for  B.  Welchii  in  this  country  and  for  B.  En- 
teritidis  S'porogenes  in  England — organisms  consid- 
ered by  many  to  be  identical  or  at  least  unquestionably 
of  the  same  group  of  anaerobic  spore  formers.  To 
learn  how  widely  the  B.  Welchii  test  is  used,  and  to  get 
opinions  as  to  its  value  and  also  on  B.  Welchii  as  a 
possible  cause  of  water-borne  intestinal  troubles.  Engi- 
neering News-Record  has  made  a  country-wide  survey, 
the  first  installment  of  the  results  of  which  begins  on 
p.  929  of  this  issue.  That  most  of  the  fact  and  opinions 
gathered  from  66  engineers,  bacteriologists  and  sani- 
tarians are  negative  as  to  the  value  of  the  test  and  the 
danger  from  this  germ  is  all  that  needs  be  said  at  this 
point,  in  view  of  the  summary  given  in  the  article. 

A  remarkable  summing  up  of  the  case  for  the  B.  Coli 
test,  all  the  more  significant  here  because  a  number  of 
our  correspondents  have  referred  to  the  use  of  the 
B.  Welchii  equivalent  test  (B.  Sporogenes)  in  England, 
and  to  Sir  Alexander  Houston  (better  known  to  Ameri- 
cans as  Dr.  A.  C.  Houston)  as  a  user  of  the  test,  is 
found  in  his  "Water  Supply"  (London,  1913;  p.  168). 
It  reads : 

The  B.  Coli  test  is  by  far  the  most  reliable  and  speediest 
method  of  judging  the  degree  of  efficiency  of  the  particular 
water  purification  process  under  investigation,  and  wlien  a 
sterilization  treatment  is  in  operation  the  certified  destruc- 
tion of  B.  Coli  should  afford  absolute  proof,  practically  speak- 
ing, of  the  devitalization  of  all  the  microbes  of  epidemic 
water-bo)-ne  disease.       [Italics  ours. — Editor.] 

All  the  counts  in  the  indictment  charged  against  thi 
B.  Coli  test  when  fully  marshalled  amount  to  no  more  than 
this:  the  test  is  only,  or  mostly,  of  relative,  not  absolute, 
value,  and  therefore  the  results  should  be  interpreted  with 
discretion. 

Sir  Alexander  touches  but  lightly  upon  the  B.  Spo- 
rogenes test.  If  it  be  urged  that  the  book  was  written 
eight  years  ago,  it  may  be  noted  that  in  his  Thirteenth 
Research  Report,  published  in  1920,  Dr.  Houston  sum- 
marizes numerous  Coli  tests  of  the  various  London 
supplies,  but  no  Sporogenes  tests. 

From  all  the  information  we  have  been  able  to  gather 
during  an  inquiry  extending  over  several  months  we 
can  draw  no  conclusion  that  warrants  more  than  the 
tentative  or  experimental  use  of  the  B.  Welchii  test, 
nor  the  condemnation  of  a  water  supply  because  it  some- 
times contains  B.  Welchii. 

To  accept  the  assumption  that  B.  Welchii  is  a  water- 
■  borne  disease  gei'm,  as  more  than  one  of  our  correspond- 
ents has  urged,  would  lead  to  nothing  short  of  a  revo- 


lution in  the  theory  and  practice  of  providing  safe 
water  supplies.  It  would  mean  millions  or  billions  of 
added  expense  for  potable  water,  and  that  at  a  time 
when  our  typhoid  and  other  vital  statistics  all  point  to 
the  practical  elimination  of  water-borne  diseases, 
wherever  sound  engineering  advice  has  been  followed 
in  the  selection  of  a  source  of  water  supply,  the  pro- 
vision of  purification  works,  if  needed,  and  in  the  main- 
tenance of  the  works  at  a  reasonable  state  of  efficiency. 
In  conclusion,  it  should  be  pointed  out  that  with 
the  practical  elimination  of  typhoid,  wherever  well- 
accepted  principles  are  followed,  an  attack  may  now  be 
made  on  the  occasional  and  relatively  minor  intestinal 
troubles,  if  it  can  be  shown  that  these  come  from  water 
and  are  due  to  anything  but  accidents  arising  from 
sheer  negligence — accidents  that  should  be  eliminated 
without  regard  to  the  main  question.  No  large  water- 
works capital  outlays  or  operating  charges  will  be  war- 
ranted for  an  attack  on  these  intestinal  disturbances 
until  it  can  be  shown  that  they  are  water-borne.  Here 
is  an  unworked  field  for  health  boards  and  every  pro- 
gressive practicing  physician. 


Change  in  Plan  of  Lockwood  Inquiry 

THE  Lockwood  Committee  which  has  been  investi- 
gating the  building  situation  at  New  York  has 
abruptly  terminated  its  inquiry  into  alleged  illegal  com- 
binations of  building  materials  dealers,  producers,  and 
contractors  because  the  committee's  counsel,  Samuel 
Untermyer,  believes  that  fines  are  of  no  value  in  break- 
ing up  the  alleged  illegal  combinations.  The  New  York 
judges  have  been  imposing  fines  instead  of  sending  the 
guilty  to  jail. 

It  is  hard  to  say  whether  the  public  is  to  be  con- 
gratulated or  condoled  with  because  of  the  termination 
of  this  phase  of  the  committee's  inquiry.  Some  good 
has  been  accomplished  in  uncovering  bad  practices.  On 
the  other  hand,  unwarranted  suspicion  has  been  cast  on 
many  branches  of  the  construction  industry.  The  pro- 
cedure has  been  of  a  star  chamber  kind.  No  evidence 
in  rebuttal  was  allowed  and  no  cross-examination.  Coun- 
sel for  the  committee  guided  the  testimony  solely  to 
strengthen  the  case  he  desired  to  make.  Such  is  not 
the  way  of  justice. 

It  is  significant  that  two  days  before  the  committee's 
decision  to  change  the  course  of  its  inquiry  there  was 
heard  in  New  York  a  defense  of  the  principal  business 
instrumentality  attacked  by  the  committee — the  open- 
price  association — and  the  speaker  was  none  other  than 
the  Secretary  of  Commerce.  What  he  said,  incidentally, 
is  full  endorsement  of  the  position  that  Engineering 
Neics-Record  has  taken,  upon  the  usefulness  and  pur- 
pose of  open-price  associations.  Said  Mr.  Hoover, 
"Today  many  students  of  combinations  in  restraint  of 
trade  are  much  exercised  over  the  creation  of  open-price 
associations,  but  every  single  one  of  these  associations 
that  I  have  been  able  to  investigate  originated  from  the 
rightful  desire  on  the  part  of  those  engaged  to  secure 
accurate,  complete  information  on  the  volume  of  pro- 
duction, on  stocks,  on  consumption,  and  on  price."  The 
Secretary  would  undoubtedly  admit  that  these  associa- 
tions may  be  made  a  means  of  circumventing  the  public, 
but  interchange  of  price  information  upon  closed  trans- 
actions furthers  the  stability  of  industry  and  thus 
proves  of  general  benefit.  Their  usefulness  can  be  fur- 
ther enhanced,  and  wrongdoing  prevented,   if,  as  this 
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journal  has  already  pointed  out,  the  statistics  that  are 
supplied  to  members  are  furnished  simultaneously  to 
the  public,  through  the  government  and  the  press. 

It  is  further  worth  while  to  note  that  the  judge  at 
whose  action  Mr.  Untermyer  became  incensed  made  the 
point,  in  imposing  the  fines,  that  the  evidence  did  not 
indicate  that  the  public  had  been  harmed.  Said  Judge 
Davis,  "I  have  made  a  thorough  examination  of  the 
accounts  submitted  to  me — submitted  under  oath — and 
I  can  find  no  evidence  that  the  defendants  have  been 
guilty  of  profiteering.  Nor  does  it  appear  that  they 
have  made  exceptionally  large  profits  as  a  result  of 
their  criminal  combinations."  Cosing  his  comments 
he  added,  "There  is  absolutely  no  evidence  before  the 
court  that  in  carrying  on  this  illegal  combination  any- 
body was  coerced  or  threatened  as  a  means  of  compul- 
sion." 

For  one  result,  aside  from  the  illegal  combinations 
exposed,  the  Loclcwood  Committee  must  be  given  credit 
— for  shocking  into  a  sense  of  their  responsibility  the 
prominent  contractors  whose  activities  gives  them  a 
better  insight  than  anyone  else  into  what  is  going  on  in 
the  building  trade.  With  them  must  rest  the  responsi- 
bility for  preventing  the  growth  again  of  the  bad  con- 
ditions disclosed. 


Action  Needed  in  Federal  Government 
Reorganization 

THOUGH  plans  for  the  reorganization  of  our  na- 
tional government  have  been  under  consideration 
before,  no  time  has  ever  been  as  propitious  for  action 
as  the  present.  There  is  a  country-wide  demand  for 
retrenchment  in  expenditures,  and  for  a  more  logical 
rearrangement  of  the  goveimment's  functions.  In  ad- 
dition, the  war  shock  and  the  post-war  contraction  have 
created  a  condition  more  favorable  to  change  than  has 
existed  for  many  decades. 

But  there  is  danger  that  we  may  let  the  golden 
opportunity  slip  by.  Already  it  is  rumored  that  Cabi- 
net oflRcers  who  took  their  places  as  professed  believers 
in  the  need  for  reorganization  are  beginning,  under  the 
pressure  from  bureau  chiefs,  to  begin  to  doubt  the  need 
for  reorganization,  or  at  least  for  as  extensive  changes 
as  they  at  first  believed  to  be  necessary.  At  best  the 
reorganization  job  is  bound  to  be  beset  with  difficulties. 
Bureau  chiefs  long  entrenched  have  very  considerable 
political  influence.  Aiding  them  are  tradition  and  the 
necessary  inertia  of  a  huge  government  machine.  The 
game  of  the  entrenched  forces  will  be  to  play  for  time, 
and  in  that  game  they  seem  already  to  be  making  a 
score,  for  it  is  likely  that  the  Smoot  committee  on 
reorganization  will  not  report  for  a  full  year.  Six 
months  or  a  year  more  will  be  wasted  on  the  legislative 
dickering,  allowing  not  more  than  two  years  for  putting 
into  effect  whatever  plan  may  be  evolved.  Even  if  a 
good  plan  is  then  evolved,  enthusiasm  for  reorganiza- 
tion will  have  worn  off,  the  Cabinet  officers  will  have 
fallen  into  the  old  line  routine— and  visions  of  the  more 
efficiently  functioning  government  will  go  into  the  limbo 
of  forgotten  campaign  aspirations. 

"The  way  to  resume  is  to  resume."  The  way  to 
reorganize  is  to  reorganize.  As  Edwin  F.  Gay,  of  the 
New  York  Evening  Post,  has  expressed  it.  it  will  be  a 
good  thing  "to  smash  something  quickly,  so  that  a  year 
or  more  will  be  required  to  pick  up  the  .pieces."  In  such 
a  process  mistakes  will  be  made,  but  to  have  some  mis- 


takes  is   far  better  than  inaction.     If  we  wait  for  a 
perfect  plan,  nothing  will  ever  be  done. 

The  moral  of  this  is  that  bodies  like  the  Federated 
American  Engineering  Societies,  which  is  backing  the 
Department  of  Public  Works  idea,  industrial  associa- 
tions, civic  organizations  and  influential  men  generally 
must  bestir  themselves  and  put  pressui-e  on  Congress 
to  get  results  quickly.  The  present  enthusiasm  for 
governmental  reorganization  must  be  capitalized. 


A  Presidential  Tribute  to  the  Press  and 
to  Business 

"V  TEVER  has  the  press  of  America  been  paid  a 
i.  >|  greater  tribute  than  when,  on  Monday  of  last 
week,  the  President  of  the  United  States,  the  Vice- 
President,  and  the  Secretary  of  Commerce  spoke  in 
New  York  at  the  banquet  in  honor  of  the  125th  anni- 
versary of  the  founding  of  the  New  York  Commercial. 
With  them  at  the  speakers'  table  were  the  Secretaries 
of  War  and  of  the  Interior.  Each  of  the  speakers  ex- 
tolled the  work  that  the  press,  in  general,  has  done  for 
the  country,  but  the  President  and  Mr.  Hoover  ad- 
dressed themselves  particularly  to  the  service  the  busi- 
ness press  has  rendered. 

Business  was  their  topic.  They  viewed  it  broadly — 
as  an  opportunity  for  service  to  the  whole  community. 
They  related  its  prosperity  and  its  depressions  to  the 
welfare  of  the  people.  They  argued  for  stabilizing 
influences.  The  Secretary  of  Commerce  enlarged  upon 
the  need  for  "accuracy  and  completeness  of  commercial 
intelligence"  for  such  stabilization.  The  President  de- 
clared for  such  treatment  of  industry  as  would  encour- 
age its  fullest  development,  while  safeguarding  the 
rights  of  the  community.  And,  after  expanding  on 
business  development  with  a  vision  and  a  soundness 
that  have  been  absent  from  official  lips  for  many  a  day, 
they  generously  laid  at  the  feet  of  the  press,  and  par- 
ticularly of  the  business  press,  a  great  measure  of 
credit  for  the  solid  things  that  have  been  done  to  develop 
business  along  the  lines  of  which  they  spoke,  and  to 
stabilize  it  in  the  interests  of  the  whole  people. 

Their  coming  to  New  York,  however,  developed  far 
beyond  a  mere  occasion  for  honoring  the  business  press 
or  the  press  in  general.  It  turned  out  to  be  the  occasion 
for  giving  a  new  charter  to  business.  The  President 
pictured  it  not  as  an  object  for  government  persecution 
and  meticulous  legislation,  but  as  an  essential  of  na- 
tional life  needing  cultivation  and  encouragement;  he 
held  that  the  business  man  is  not  to  be  prejudged  as  a 
criminal  and  treated  accordingly,  but  one  who  will 
respond  to  an  appeal  to  regard  his  business  not  as  an 
instrumentality  for  personal  profit,  hut  as  a  means  of 
service  to  the  community. 

It  is  recognized  that  these  are  high  ideals,  and  that 
there  arc  those  in  the  liusiness  world  who  will  fail  to 
deserve  the  high  confidence  thus  reposed  in  them,  but 
as  a  method  of  approach  to  the  greatest  single,  all-per- 
vading influence  in  our  live.s,  it  must  be  conceded  that 
it  is  far  more  certain  of  getting  results  than  the  policy 
of  distrust  and  suspicion. 

In  .saying,  therefore,  that  the  New  York  Commrrcial's 
anniversary  banquet  on  May  24  was  a  signal  tribute  tn 
the  press  of  America,  we  must  properly  add  that  it  was 
a  tribute  also  to  American  business.  The  President's 
words  should  prove  heartening  to  those  strenuously  striv- 
ing to  bring  business  back  to  a  healthier  functioning. 
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Coagulation  of  Water  with  Alum  by  Prolonged  Agitation 

Qualitative  Data  Obtained  by  Experiment  Leads  to  Redesign  of  Coagulating  Methods  for 

Sacramento  Filters — Contrary  to  Widely  Held  Theories  Prolonged 

Agitation  Is  Highly  Desirable 

By  Wilfred  F.  Langelier 

Assistant    Professor     of     Sanitary     Engineering,     University    of  California  ;    Consulting  Chemist 
and  Bacteriologist,    Filtration   Division,  Sacramento.  Cal. 


EXPERIMENTS  on  the  coagulation  of  the  turbid 
waters  of  the  Sacramento  River  by  rapid,  controlled, 
prolonged  agitation  have  resulted  in  revisions  of  the 
early  designs  for  the  filtration  plant  at  Sacramento. 
Briefly,  the  method  of  coagulation  to  which  the  results 
led  provides  for  the  passage  of  the  treated  water  through 
a  series  of  circular  tanks,  each  of  which  is  equipped 
with  a  mechanically-driven,  rotating  paddle  capable  of 
imparting  to  the  water  a  uniform  well-ordered  rotary 
motion  of  an  approximately  definite  and  controllable 
velocity.  It  is  believed  that  the  method  possesses 
marked  advantages  over  the  usual  method  of  agitation 
produced  by  rapid,  but  generally  non-uniform,  flow 
through  a  baffle  basin.     Within  reasonable  limits  the 


FIG.    1.      IMPROVED    STIRRING    DEVICE    WITH    VARIABLE 
SPEEDS  FOR  STUDY  OF  COAGULATION  PHENOMENON 

same  dosage  of  alum  was  found  to  coagulate  water  over 
a  considerable  range  of  turbidity  and  alkalinity;  the 
latter  appearing  to  be  the  greater  factor.  Close  baffling 
was  found  to  be  nearly  as  effective  as  agitation  by 
paddles  but  it  is  not  so  flexible.  The  higher  the  velocity 
the  speedier  the  coagulation.  Experiments  on  short- 
circuiting  in  circular  tanks,  and  diff'erent  arrangements 
of  inlets  and  outlets,  were  also  made.  Several  factors 
influence  the  effectiveness  of  coagulation  and  although 
much  information  of  a  qualitative  nature  has  been  ac- 
cumulated, there  seems  to  be  a  great  need  of  more 
precise  quantitative  data.  It  is  known,  for  example, 
that  the  charactier  of  the  water  as  indicated  by  turbidity, 
color,  alkalinity  and  colloids,  the  chemical  nature  of  the 
coagulant  and  the  method  of  its  application,  are  all 
factors  which  influence  the  minimum  dosage  necessary 
for  eft'ective  treatment.  The  relative  importance  of 
each  factor  is  not  well  known  because  practically  all 
of  our  observations  have  been  made  in  connection  with 
existing  or  experimental  plants  wherein  the  scale  of 
operation  has  been  so  large  as  to  render  adequate  con- 
trol of  each  factor  impossible.  With  this  in  mind,  ex- 
jierimentation  on  a  purely  laboratory  scale  was  begun 
in  the  Sanitary  Engineering  Laboratory  at  the  Univer- 


sity of  California  nearly  two  years  ago.  The  work  is 
fjtill  in  progress  and  although  only  a  few  of  the  factors 
have  been  investigated,  results  have  been  obtained  which 
are  considered  significant  and  which  furnish  a  better 
understanding  of  observed  phenomena.  In  addition, 
similar  studies  were  undertaken  last  summer  in  Sacra- 
mento in  connection  with  the  proposed  filtration  project 
for  that  city.  This  article  discusses  primarily  these 
latter  studies. 

Perhaps  the  most  important,  readily  controllable  fac- 
tor in  the  coagulation  of  water  with  alum,  and  the  one 
about  which  there  seems  to  be  the  greatest  difference 
of  opinion,  is  that  which  relates  to  mixing  or  agitation. 
In  plants  designed  for  the  use  of  lime  and  iron  sulphate 
an  extremely  rapid  and  thorough  mechanical  mixing 
of  the  coagulant  solution  and  the  water  should  be 
thorough  and  prolonged ;  whereas  plants  designed  for 
the  use  of  alum  as  a  coagulant  show  little  uniformity 
in  this  regard.  The  importance  of  this  feature  of  plant 
design  is  pointed  out  by  Ellms  in  his  "Report  of  Ex- 
periments on  the  Purification  of  the  Milwaukee  Water 
Supply"  (1920").  After  elaborate  experimentation,  he 
proposes  the  "hydraulic  jump"  as  a  means  of  securing 
adequate  mixing.  He  states  that  the  method  "provides 
an  extremely  rapid  and  thorough  mechanical  mixing 
of  the  chemical  solution  and  the  water  to  be  treated," 
and  further:  "Immediately  following  the  jump  the 
water  is  allowed  to  flow  quietly  to  a  settling  basin  in 
which  the  physical  action  of  coagulation  can  take  place 
with  the  least  possible  amount  of  agitation  and  thereby 
reduces  to  a  minimum  the  breaking  up  of  the  floe  during 
its  formation."  Most  engineers  favor  the  idea  that 
only  the  slightest  agitation  possible  is  desirable  after 
an  initial,  reasonably  thorough  mixing  of  the  alum  with 
the  water.  This  theory  is  not  in  accord  with  any  of  the 
experimental  data  which  we  have  obtained.  Our  results, 
checked  many  times  under  varying  conditions,  indicate 
that  prolonged  agitation  is  not  only  not  objectionable, 
but  is  highly  desirable  in  increasing  the  efficiency  of 
the  process.  A  description  of  the  experiments  and  some 
discussion  follow: 

The  apparatus  used  to  determine  the  ideal  conditions  of 
agitation  consists  of  a  wooden  frame  on  which  are  mounted 
four  i-otating  paddles  or  propellers,  each  geared  to  a  hori- 
zontal shaft  driven  by  a  small  electric  motor.  The  water  is 
held  in  cylindrical  glass  jars  5  in.  in  diameter  and  10  in. 
deep.  A  later  modification  of  the  device  is  designed  with 
friction  disks  which  permit  the  operation  of  each  paddle 
at  a  speed  independent  of  the  others.  The  same  effect  of 
variable  agitation  can  be  produced  in  the  original  apparatus 
by  using  paddles  of  different  sizes.  These  simple  devices 
have  proved  extremely  useful  in  studying  coagulation  phe- 
nomena. Similar  apparatus  could  wjth  profit  be  included  in 
the  laboratory  equipment  of  all  water  purification  plants 
using  coagulation. 

With  this  device  the  Sacramento  River  water  could  be 
effectively  coagulated  with  dosages  of  alum  varjnng  be- 
tween 0.5  and  0.8  gr.  per  gallon  for  a  considerable  range 
in  turbidity  and  alkalinity.  Without  agitation,  other  than 
that  required  initially  to  thoroughly  mix  the  coagulant  solu- 
tion with  water,  these  same  dosages  failed  to  coagulate  the 
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FIG.   2.     CLOSELY  BAFFLED  EXPERIMENTAL 
rOAGrt>ATIXG   BOX 

water  at  all.  Obsen-ation  showed  that  an  increase  in  tur- 
bidity from  20  to  200  p. p.m.  had  practically  no  effect  on  the 
speed  of  coaprulation,  and  that  but  sliqrhtly  larger  doses  of 
coagulant  were  necessary  with  the  more  turbid  water  to  se- 
cure the  same  final  clarification.  An  increase  in  alkalinity, 
other  conditions  remaining  constant,  necessitated  either  a 
more  prolonged  period  of  agitation  or  an  increased  dosage 
of  alum.  The  velocity  of  the  water  during  agitation  in  the 
different  trials  was  made  to  vary.  The  actual  velocities 
were  estimated  to  range  from  0.2  and  1  ft.  per  second. 
Later  studies  showed  that  velocities  up  to  2  ft.  per  second, 
or  even  higher,  could  be  prolonged  for  a  considerable  period 
without  breaking  the  floe  or  reducing  the  efficiency  of  the 
process.  In  general,  the  highest  velocities  produced  the 
most  rapid  flocculation.  The  period  of  agitation  in  these 
experiments  varied  between  10  and  20  minutes. 

The  description  of  a  simple  experiment,  the  results  of 
which  are  typical,  will  furnish  a  clearer  conception  of  the 
course  of  coagulation  of  a  turbid  water  under  varying  de- 
grees of  agitation.  Four  thin,  clear  glass  tumblers,  each 
holding  200  c.c.  of  water  having  a  turbidity  of  200  p.p.ni. 
vere  used.  Agitation  was  produced  by  paddles  of  different 
sizes  rotated  at  150  r.p.m.  Velocities  were  obtained  rangin:.: 
from  a  very  slow,  almost  negligible  movement  in  the  first 
jar,  up  to  3  ft.  per  second  in  the  fourth  jar.  Intermediate 
velocities  obtained  in  the  second  and  third  jars  were  esti- 
mated at  0.3  and  1.5  per  second  respectively.  A  dosage  of 
0.3  gr.  per  gallon  of  chemically  pure  aluminum  sulphate 
was  added  to  each  jar.  Observations  of  each  jar,  summar- 
ized in  the  following  table,  were  made  at  definite  time  in- 
tervals and  a  number  of  1-c.c.  samples  were  withdrawn  and 
observed  under  the  microscope. 
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The  results  were  even  more  unfavorable  than  is  indi- 
cated by  the  excessive  period  required  for  coagulation.  Al- 
though the  character  of  the  flocculation  in  jar  1  wa.s  re- 
corded as  fair,  the  combined  efficiency  of  coagulation  and 
sedimentation  was  relatively  poor,  for  each  particle  of  floe 
settled  out  as  soon  as  it  had  attained  a  certain  definite  size 
and  before  coagulation  was  complete.  Under  the  micro- 
scope this  floe  appeared  much  more  irregular  in  outline, 
more  fragile  and  less  compact  than  did  the  floe  from  the 
other  test  jars.  On  removing  the  paddles  the  floe  in  jar."? 
2  and  3  settled  rapidly,  leaving  a  perfectly  clear  super- 
natent  water     The  rate  of  sedimentation  in  jar  4  wan  lower 


and  the  water  above  was  left  slightly  opalescent.  Prac- 
tically no  clarification  was  produced  in  jar  1,  although  the 
deposit  of  sediment  in  the  bottom  of  the  jar  was  nearly  as 
great  as  in  the  other  jars.  Aside  from  determining  the 
ideal  velocity  and  period  of  agitation  for  a  given  sample  of 
water,  this  experiment  shows  clearly  that  if  the  velocity  is 
too  low,  the  precipitate  of  aluminum  hydroxide  will  settle 
before  it  has  had  sufficient  opportunity  to  gather  into 
clusters  a  maximum  number  of  the  fine  particles  which  give 
the  water  its  turbidity  and  which  it  is  desired  to  remove. 
It  is  believed  that  this  condition  obtains  in  many  existing 
water  purification  plants,  and  that  in  such  instances  more 
adequate  baffling  would  result  in  greater  efficiency  and 
economy  of  operation. 

One  of  the  most  important  oteervations  that  has  been 
made  in  connection  with  these  studies  is  the  part  played 
by  the  "reaction"  of  the  water  or  what  chemists  term 
"hydrogen  ion  concentration."  Aluminum  hydroxide  is 
least  soluble,  and  consequently  most  quickly  and  com- 
pletely precipitated,  in  a  me<lium  the  reaction  of  which 
is  close  to  true  neutrality.  The  reaction  of  raw  water 
is  usually  alkaline.  This,  however,  depends  not  merely 
upon  the  alkalinity  as  determined  by  titration  with  an 
acid,  but  rather  upon  the  ratio  of  this  potential  alkalin- 
ity to  the  amount  of  free  carbon  dioxide  present.  With 
water  low  in  CO,  the  dosage  of  alum  necessarry  to  pro- 
duce  approximate   neutrality   is   the  amount    that   will 


FIG.   3.     THIRTY-INCH  TANKS   FOR  CONTINUOUS 
FLOW   OPERATION 

reduce  the  alkalinity  one-fifth.  Therefore,  if  the  alka- 
linity of  the  water  is  low,  the  alum  necessary  to  raise 
the  hydrogen  ion  concentration  to  approximate  true 
neutrality,  and  thereby  induce  rapid  precipitation  and 
coagulation,  i.s  correspondingly  low.  It  is  apparent, 
then,  that  more  often  an  acid,  rather  than  a  base,  .should 
be  employed  as  a  means  of  inducing  rapid  coagulation 
with  alum.  It  would  appears,  moreover,  from  an  ex- 
tensive series  of  observations  that  we  must  revise  our 
ideas  in  regard  to  the  desirability  of  a  "basic"  alum. 

The  ideas  regarding  agitation,  which  were  developed 
from  these  earlier  experiments  in  glass  jars,  seemed 
to  warrant  further  exjierimentation  on  a  large  scale.  It 
was  desired,  particularly,  to  learn  whether  extensive 
baffling  of  a  rectangular  basin  would  yield  similarly 
good  resuh.s  and  also  whether  mechanical  agitation  could 
be  used  on  a  large  .scale  and  adapted  to  the  "continuous 
flow"  method  of  operation.  For  this  purpose  a  .shallow 
baffle  box  and  a  series  of  circular  tanks  were  con.structed. 
A  description  of  the  box  and  tanks  and  the  experiments 
follows : 

The  box  was  made  4  x  12  ft.  in  plan  and  R  in.  deep,  and 
was  fitted  with  120  crosswise  haffles  each  1  in.  apart.  Loss 
of  head  occasioned  by  the  passage  of  the  water  through  the 
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box  (a  lineal-  distance  of  travel  of  480  ft.)  was  partly  pro- 
vided for  by  supporting  the  box  in  a  slanting  position.  The 
results  of  coagulation  obtained  in  this  box  were  equal  to 
those  obtained  in  the  jars  at  corresponding  velocities  (0.1 
to  0.2  ft.  per  second).  It  was  not  possible,  on  account  of 
excessive  loss  of  head,  to  experiment  with  the  box  at  the 
much  higher  velocities  which  appeared  desirable  from  the 
jar  experiments.  Higher  velocities  were  obtained  by  the 
removal  of  some  of  the  baffles,  but  this  diminished  the  re- 
tention period  below  the  minimum  necessary.  The  results 
obtained  were  of  such  character  as  to  indicate  that  mixing 
by  this  method  could  be  depended  upon  to  produce  satis- 
factory coagulation  provided  there  could  be  maintained  an 
adequate  velocity  for  a  sufficient  period  of  time. 

Three  30-gal.  galvanized  sheet-iron  tanks  were  built  and 
operated  in  series,  with  the  connections  between  the  tanks 
made  of  relatively  large  diameter  (2  in.)  in  order  to  main- 
tain a  low  velocity  and  preserve  the  floes.  Each  tank  was 
provided  with  a  rectangular  rotating  paddle  18  in.  long 
(horizontally)  by  4  in.  wide,  fitted  to  a  vertical  shaft.    The 


The  floe  particles  were  of  such  size  that  in  a  sedimentation 
basin  rapid  settlement  occurred. 

Granting  that  the  iresults  obtained  by  this  method  are  at 
least  as  good  as  can  be  obtained  by  the  same  degree  and 
period  of  mixing  produced  in  the  ordinarj'  way  by  means  of 
a  comparatively  rapid  flow  through  a  baffled  basin,  it  will 
be  apparent  that  the  method  offers  at  least  one  very 
decided  advantage,  namely,  that  of  greater  flexibility.  The 
fact  that  any  desii-ed  velocity  can  thus  be  maintained,  and 
that  this  velocitj-  is  practically  independent  of  variations  in 
flow  through  such  tanks,  would  seem  of  itself  to  justify  a 
departure  from  standard  practice  in  the  design  of  coagulat- 
ing basins.  It  is  believed,  moreover,  that  this  type  of  mix- 
ing tank  would  in  many  cases  eliminate  the  necessity  of  a 
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paddles  were  rotated  by  means  of  a  system  of  pulleys  oper- 
ated by  a  small  variable-speed  motor.  For  a  time  the 
series  of  circular  tanks  was  operated  in  parallel  with  the 
baffled  box  in  such  a  manner  as  to  permit  of  direct  com- 
parison between  the  two  devices. 

The  results  obtained  from  many  trial  i-uns  under  varying 
conditions  demonstrated  conclusively  that  the  very  rapid 
and  efficient  coagulation  obtained  in  the  glass  jars  could  be 
duplicated  in  larger  tanks  provided  with  mechanical  rotary 
mix'ng  or  agitcition  and  operated  on  a  continuous  flow  basis. 
With  dosages  of  alum  averaging  about  0.7  gr.  per  gallon, 
an  excellent  flocculation  was  obtained  repeatedly.  The 
natural  turbidity  of  the  raw  water  at  no  time  exceeded  200 
P'.p.m.,  but  artificial  turbidities  up  to  sevei-a!  hundred  parts 
per  million  required  only  a  slight  increase  in  alum  dosage. 


grit  basin  and  the  trouble  experienced  in  cleaning  a  thor- 
oughly baffled  mixing  basin.  No  careful  estimates  of  the 
relative  costs  of  these  two  types  of  basins  have  been  pre- 
pared, but  it  is  believed  that  the  saving  in  concrete  per- 
mitted by  the  use  of  relatively  thin  walls  in  circular  tank 
consti-uction,  together  with  the  elimination  of  the  extensive 
baffling  which  otherwise  would  be  required,  will  more  than 
offset  the  cost,  both  investment  and  'operative,  of  the  driv- 
ing mechanism  necessary  in  connection  with  the  circular 
tanks,  as  proposed.  The  cost  of  power  for  opei-ating  the 
paddles  should  be  low.  In  any  event,  it  should  not  be  much 
in  excess  of  the  cost  of  delivering  water  through  the  addi- 
tional height  necessary  to  overcome  loss  of  head  if  baffled 
mixing  basins  are  used. 
The  results  of  these  experiments,   covering   a  wide 
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range  of  turbidity  and  alkalin'ty,  have  been  so  con- 
sistent, and  the  conclusions  which  have  been  drawn 
therefrom  so  rational,  that  the  engineering  staff  of  the 
Sacramento  Filtration  Division  has  redesigned  the  coag- 
ulation and  sedimentation  features  of  the  new  treatment 
works  in  that  city  in  complete  conformity  therewith. 
These  features  of  the  new  works  had  been  completely 
designed  on  lines  more  in  accord  with  current  practice. 
NeV'Crtheless,  it  seemed  to  be  in  the  interests  of  effi- 
ciency and  progress  to  abandon  these  earlier  designs 
and  to  adopt  a  completely  new  design,  which  in  many 
particulars  is  perhaps  without  precedent.  Certain  fea- 
tures of  the  new  design  are  not  related  to  the  utiliza- 
tion of  the  principles  outlined  herein.  The  design  of 
the  grit  basin  with  special  aerators  above  it  and  of  a 
storage  basin  as  an  extension  of  the  grit  basin,  located 
above  the  sedimentation  basin,  has  been  in  a  measure 
induced  by  local  conditions. 

Further  discussion  of  some  of  the  more  important 
;onclusions  developed  from  these  experimental  studies, 
particularly  from  the  standpoint  of  design,  follows: 

Number  and  Capacity  of  Tanks  —  For  the  purposes  of 
Jesign  it  is  necessary  to  know  (1)  the  period  of  time  neces- 
sary to  coagulate  the  given  water  with  a  minimum  dosage 
of  alum  and  (2)  the  extent  to  which  short  circuiting  is  in- 
fluenced by  the  tank  capacities  and  the  number  of  tanks 
used.  The  foi-nier  can  be  determined  by  simple  experiment 
and  the  latter  can  be  approximated  by  computation.  Our 
experiments  indicate  that  in  general  an  actual  mixing  pe- 
riod of  20  to  30  min.  is  somewhat  more  than  ample,  but  on 
account  of  short  circuiting  (which  must  occur  in  any  type 
of  continuous-flow  basin)  provision  must  be  made  for  a 
somewhat  longer  theoretical  retention  period,  say  40  min. 
Our  experimental  plant  was  operated  on  the  basis  of  40  to 
4.5  min.  of  theoretical  retention.  Attempts  to  determine 
the  extent  of  short  circuiting  with  the  aid  of  a  dye  (Uranin) 
were  made,  but  the  results  were  only  partly  successful. 
The  time  required  for  a  trace  of  the  dye  to  pass  from  the 
inlet  of  the  first  tank  to  the  outlet  of  the  last  was  easily 
determined,  but  the  proportion  of  the  water  that  was  thus 
.short  circuited  could  not  be  determined  in  this  manner.  It 
is  possible  by  making  certain  assumptions  (which  our  dye 
experiments  seemed  to  indicate  as  conservative)  to  com- 
pute the  proportion  of  water  likely  to  remain  in  the  tanks  a 
given  interval  of  time  for  any  assumed  number  of  tanks  of 
given  capacity.  The  assumption  which  it  is  necessary  to 
make  relates  to  the  period  of  time  required  for  diffusion  of 
a  unit  volume  of  water  throughout  the  tank.  Under  con- 
ditions likely  to  olitain,  this  may  varj'  from  practically 
zero  to  perhaps  2  or  3  min.  Under  the  conditions  of  our 
experiments,  this  time  interval  varied  between  1  and  2  min. 
For  the  purpose  of  simplifying  the  computation,  we  have 
assumed  an  instantaneous  difl"usion  and  the  results  obtained 
by  the  proposed  formula  should  be  interpreted  accordingly 

l^t  Q  -  rapricily  of  cat  h  tank  in  K:illon.'<. 

R  -.  Flow  of  water  In  gallon.s  per  niinut<-. 
n  -  .Nnnibrr  of  tanks. 

t  —  .Minutes   actual   rrtenllon    In    ri    tanks. 
X  =  froiiortlon    of    water    remaining    In    tank.s    (    min.    (or 
longer). 

,•         1—K/Q 

r.«lng  the  above  Rymbolx  the  following  relation.')  hold. 

r   —proportion    remaining   I   min.    (or  longer)    If  n    ^    1. 
I  —  r*  -  proportion  paKnlng  In  t  min.   (or  Icm)   If  n   ^-   1. 

I    —  (  )"  -  proportion  passing  first  tank   In  t/n  min.    (or  lenit). 

VI  —  <■)"/     -  proportion  passing  all  tanks  In  (  min.    lor  lr»s) 

I   -VI  —  ( )"/  T  —    proportion  remaining  In  tanks  (  min.  (or 

longer). 

Curves  have  been  prepared  to  facilitate  solving  this  last 
equation  for  different  values  of  c,  n  and  t.  From  these 
curves  a  series  of  values  of  x  may  be  obtained  for  different 
values  of  t  under  any  given  condition  of  operation  (r  and  >i 
being  constant).  Retention  period  curves  computed  in  this 
way,  for  the  coagulation  basins  as  designed  for  Sacramento 


FIG.   5.      CURVES  SHOWING  THE  PROPORTION   OF  WATER 
RETAINED  IN  COAGULATION  TANK.S  FOR  GIVEN  TIME 

are  showTi  in  Fig.  V.  The  experimental  plant  curve  and 
also  curves  satisfying  the  contlition  Q  =z  10  R  for  four 
values  of  v  are  included  for  the  purpose  of  comparison. 
These  cur\'es  indicate  that  the  displacement  efficiency  in- 
creases very  rapidly  with  each  additional  tank,  but  that 
good  results  can  reasonably  be  expected  with  the  use  of 
four  tanks  if  each  provides  a  theoretical  retention  period  of 
10  min. 

Coagulation  aud  Sedimentation  Velocities  —  Our  experi- 
mental data  indicate  that  in  the  coagulation  of  water  with 
alum,  and  its  subsequent  sedimentation,  there  should  be  a 
gradually  diminishing  velocity  throughout  the  entire  pcinod 
of  flow.  The  initial  velocity  should  be  fairly  high,  say  2 
ft.  per  second.  In  each  succeeding  tank  the  velocity  should 
be  reduced  gradually  until,  in  the  last  tanks,  the  minimum 
velocity  shall  be  just  sufficient  to  keep  all  of  the  floe  in  sus- 
pension. In  the  sedimentation  basin  the  velocity  may  prop- 
erly vary  from,  say,  0.1.5  ft.  per  second  at  the  inlet  to  per- 
haps 0.02  ft.  per  second  at  the  final  outlet.  The  velocities, 
as  given,  are  substantially  those  that  will  obtain  under 
normal  operation  (32  m.g.d.)  in  the  Sacramento  plant.  Sed- 
imentation in  the  Sacramento  design  is  provided  for  in 
baffled  rectangular  basins.  There  would  appear  to  be  no 
reason  why  in  certain  cases  circular  tanks  similar  to  the 
coagulation  tanks,  but  with  provision  for  lower  velocities, 
could  not  also  be  used  for  this  stage  of  the  procss. 

Hazen  and  others  have  pointed  out  that  clarification  by 
means  of  sedimentation  is  independent  of  the  depth  of  basin, 
and  that  floor  area  rather  than  retention  period  is  the  real 
criterion  of  efficiency.  Our  observations  made  in  connection 
with  the  operation  of  a  small  and  extremely  shallow  basin 
confirm  this  view,  but  owing  to  limited  data  and  local  con- 
ditions with  respect  to  topography  and  foundation  the  idea 
of  a  relatively  shallow  sedimentation  basin  for  Sacramento 
could  not  be  seriously  considered. 

hilrlf,  Oiitlrl«  and  Cotnirrtinp  Cotiduitu  —  The  circular 
coagulation  basins  recommended  permit  of  a  variety  of  pos- 
sible inlet  and  outlet  arrangements.  Most  of  our  experi- 
mental runs  were  made  with  simple  side  inlets  and  out- 
lets.   The  water  was  admitted  through  a  2-in.  circular  open- 
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•ng  near  the  bottom  on  one  side  and  withdrawn  through  a 
similar  opening  on  the  opposite  side  near  the  top.  This 
arrangement  seemed  to  give  results  equal  to  those  obtained 
rt-ith  more  complicated  center  top  or  bottom  inlets.  In 
either  case  diffusion  of  the  water  throughout  each  tank  took 
place  in  from  1  to  2  min.  Perhaps  the  simplest  and  most 
economical  design  would  provide  for  the  placing  of  the 
tanks  in  contact  with  one  another  in  such  a  way  as  to  elimi- 
naet  connecting  conduits  The  Sacramento  design  is  more 
elaborate  but,  it  is  believed,  will  most  effectively  reduce 
short  circuiting  to  a  minimum.  Whatever  arrangement  is 
used,  it  is  important  that  the  water  should  flow  through  the 
tanks  without  sudden  changes  in  velocity  as  this  may  cause 
a  breaking  up  of  the  larger  particles  of  floe. 

Type  of  Paddle  and  Driving  Mechanism  —  The  type  of 
agitating  mechanism  used  should  be  such  as  to  produce  as 
nearly  as  possible  a  smooth,  unifoi-m  motion  of  the  stated 
velocities.  Both  high-  and  low-speed  agitators  have  been 
considered.  It  was  thought  that  a  flat  circular  disk  revolv- 
ing at  high  speed  might  be  preferable  to  a  slowly  revolving 
paddle,  such  as  was  used  in  the  experiments,  but  our  gen- 
eral observations  indicate  that  any  high-speed  device  would 
break  up  the  floe  and  therefore  would  be  objectionable. 

The  Sacramento  studies  in  coagTilation  were  made 
under  the  direction  of  Prof.  Charles  Gilman  Hyde, 
consulting  engineei',  and  C.  G.  Gillespie,  resident  en- 
gineer of  the  Sacramento  Filtration  Division.  Other 
members  of  the  engineering  staff,  notably  H.  B.  Foster 
and  Harry  N.  Jenks,  have  been  intimately  connected 
with  the  work.  The  latter  was  in  charge  of  the  ex- 
perimental plant  during  the  last  few  weeks  of  its  opera- 
tion and  secured  many  of  the  operating  data  which  have 
been  used  in  the  design  of  the  coagulation  and  sedimen- 
tation basins.  The  mechanical  features  of  agitation  are 
being  investigated  by  Prof.  B.  F.  Raber,  assistant 
mechanical  and  electrical  engineer. 


Tests  of  Timber  Dock  Stringers 


The  General  Contractor 

Extract  from  an  address  dclivi'red  at  the  dinner  of  the  execu- 
tive boards  Asf^nciated  General  CoutractorSt  and  giiestSj  Wash' 
ington,  D.   C-,  May   10,  fey   IV.   O.    Winston,  president. 

THE  general  contractor,  in  common  with  the  engineer, 
architect,  mechanic  and  laborer,  is  a  cog  in  a  machine 
that  makes  for  civilization  and  progress.  He  is  both 
proud  and  happy  to  be  in  such  company  for  such  work. 
He  is  not  concerned  whether  his  cog  be  large  or  small,  but 
whether  it  be  large  or  whether  it  be  small,  he  is  concerned 
in  having  it  so  function  that  the  master  may  say,  "Well 
done,  good  and  faithful  cog." 

In  a  nutshell,  it  is  the  rule  and  not  the  exception 
that  the  first  concern  of  the  general  contractor  is  for  his 
reputation  —  reputation  for  skill  and  integrity  —  realizing 
that  on  that,  more  than  on  anything  else,  depends  not  only 
his  success,  but  his  happiness  in  business. 

And  now  for  a  few  minutes  I  shall  speak  about  some 
things  which  are  not  germane  to  my  text. 

The  construction  game  is  not  what  it  was  when  I  sat  in 
some  forty-five  years  ago.  The  cards  are  different,  the  rules 
are  different,  and,  speaking  generally,  the  players  are 
cleaner  and  squarer.  In  this  time  I  have  seen  the  steam 
shovel  take  the  place  of  the  pick  and  shovel,  locomotives 
and  cars  of  large  capacity  take  the  place  of  the  wheelbar- 
row and  the  horse  cart,  and  so  on  down  the  line.  Through 
the  instrumentality  of  these  improved  implements  of  con- 
struction, it  is  possible  to  do  in  three  months  now  what 
would  have  taken  twelve  months  then,  and  yet  it  will  sur- 
prise many  of  you  when  I  say  that  the  unit  cost  of  work 
has  increased  rather  than  decreased. 

Fifty  years  ago,  at  least  in  the  state  of  my  birth,  con- 
tracting was  not  considered  to  be  a  vocation  of  a  gentleman. 
It  was  work  for  the  roughneck  and  overseer.  But  now 
there  as  well  as  elsewhere,  it  is  an  honorable  profession, 
second  to  none 

It  is  distinctly  a  creative  and  strenuous  profession  and 
th^t  is  why  it  appeals  so  strongly  as  it  does  to  men  of 
vision,  courage  and  guts. 


By  M.  0.  Fuller 


RECENT  tests  of  old  creosoted  pine  stringers  that 
.  had  been  in  service  for  about  34  years  have  shown 
good  records  of  strength.  Two  stringers  were  taken 
from  a  dock  of  the  Lehigh  Valley  R.R.  at  Perth  Amboy, 
N.  J.,  being  southern  yellow  pine  timbers  creosoted  in 
1886  by  the  railroad  and  in  service  from  1886  or  1887  to 
October,  1920.  The  timbers  were  in  fairly  good  condi- 
tioii,  showing  the  beneficial  results  of  the  creosoting 
ilo 


^/4 
s.  Inches 

FLEXURE  OF  OLD  AND  NEW  YELLOW  PINE  STRINGERS 

treatment.  A  new  untreated  yellow  pine  timber  was 
tested  at  the  same  time.  These  tests  were  made  at  the 
Fritz  Engineering  Laboratory  of  Lehigh  University, 
Bethlehem,  Pa. 

Beams  Nos.  1  and  4  were  originally  one  piece,  as  also 
Nos.  2  and  3.    The  specimens  were  placed  in  the  300,000- 


FLEXURE  TESTS  OF  YELLOW  PINE  STRINGERS 


-Old  Creosoted  Timber: 


New- 
Untreated 
Timber 


Breadth.in 7;  7]  7!  7'                8) 

Depth.in 15  MS  I4\  15                  16 

Span, ft 12  lis  Hi  IIJ               IH 

Yield  pt.  from  curve,  lb 48,000  50,000  60,000  40.000  Not  reached 

Do.,Ib. persq.in 3,500  3,800  4.600  3,200  Not  reached 

Max. load. lb 58.500  64.370  86.500  68,750        119,750 

Mod,  of  rupture,  lb.  per  aq-in..  .  4,300  4,900  6,700  5,400            6,600 

Max.  total  shear  at  failure  lb,,.  35,950  39,880  53.590  34,370          74,190 

Ave.unitahear.lb.persciin...  309  366  501  295               545 

Max.  hor.  shear,  lb.  per  sq.in.  . .  464  549  751  443              817 

Failure Tension  Tension  Tension  Hor.  shr.  Hor.  shr. 

lb.  Olsen  testing  machine,  the  loads  on  Nos.  1,  2  and 

3  being  applied  at  the  same  points  as  in  service.     No, 

4  was  tested  with  third  point  loading.  No.  5,  the  new 
untreated  stringer,  was  tested  the  same  as  Nos.  1,  2  and 
3.  Deflection  readings  were  taken  at  the  point  of  maxi- 
mum deflection  and  then  these  readings  were  plotted 
against  the  loads.  The  load  at  the  yield  point  was  de- 
termined from  the  cur>e  and  the  stress  then  computed. 
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B.  Welchii  As  Test  for  Safe  Water  and  Cause  of 
Water-Borne  Diarrhea 

Survey  Shows  Only  One  Laboratory  that  Condemns  Water  on  B.  Welchii  Finding,  One  Using  Test  for 
Comparison  and  a  Few  Occasionally — No  Proof  that  B.  Welchii  Cause  Intestinal  Outbreaks 


B  WELCHII  tests  of  the  filtered  and  chlorinated 
•  water  supplied  to  Montclair,  N.  J.,  from  the  Little 
Falls  plant  of  the  Montclair  and  East  Jersey  Water 
companies  figured  last  year  in  expert  testimony  on  the 
quality  of  the  water  and  this  year  in  repeated  advice  by 
the  Montclair  Beard  of  Health  that  the  water  be  boiled 
before  use  for  drinking.  Officially,  semi-officially  and 
otherwise  a  campaign  of  condemnation  of  the  supply  has 
been  conducted.  The  use  of  bottled  waters  and  waters 
from  local  wells  and  springs,  after  certification  by  the 
health  officer,  has  been  encouraged.  B.  Welchii  has  been 
held  up  as  a  cause  of  water-borne  diarrhea.  In  view 
of  the  part  that  the  B.  Welchii  test  has  played  in  this 
campaign  against  w-ater  from  one  of  the  best  known 
and  most  highly  regarded  water  purification  plants  in 
the  country  and  the  far-reaching  questions  that  the 
incident  raises  as  to  the  safety  of  filtered  and  chlor- 
inated waters  in  general  and  as  to  the  sufficiency  of  the 
standard  B.  Coli  test,  Engiyieering  Neirs-Record  has 
made  and  here  summarizes  a  country-wide  survey  of  the 
use  of  the  B.  Welchii  test  and  of  opinions  as  to  B. 
Welchii  as  a  possible  cause  of  intestinal  disturbances 
other  than  typhoid  fever.  Most  of  the  replies  are  nega- 
tive or  doubtful.  Nearly  all  show  great  interest  in  the 
subject.  Many  indicate  the  desirability  of  further 
study — at  least  of  the  anaerobic  spore  formers. 

Experts  in  the  Montclair  Case 

Experts  testifying  either  in  favor  of  the  B.  Welchii 
test  or  against  the  quality  of  the  Montclair  water,  or 
both,  were  the  late  Prof.  W.  T.  Sedgwick,  Prof.  M.  J. 
Rosenau,  Earl  B.  Phelps  and  Charles  E.  North,  all  in 
support  of  an  application  by  the  Montclair  Town  Com- 
mission to  the  State  Conservation  and  Development 
Commission  for  a  permit  to  take  water  from  Split  Rock 
Pond.  Following  the  denial  of  the  permit,  the  re-estab- 
lishment of  the  Montclair  Board  of  Health,  the  engage- 
ment of  H.  B.  Larner  as  health  officer,  and  the  re- 
opening and  expansion  of  the  health  board  laboratory, 
daily  tests  for  both  B.  Coli  and  B.  Welchii  were  begun 
about  December,  1920,  and  have  been  continued  since. 
Although  the  B.  Coli  tests  have  rarely  been  positive, 
B.  Welchii  were  indicated  from  time  to  time,  notably 
after  cold  .spells.  In  mid-February,  a  telephone  canvass 
of  physicians  disclosed  187  cases  of  diarrhea  in  Mont- 
clair—in  a  population  of  30,000  or  less.  The  B.  Welchii 
findings,  the  earlier  allegations  as  t"  the  pollution  of  the 
water  .'<upply,  the  diarrhea  cases,  not  only  in  1921,  but 
also  an  outbreak  of  .some  1,625  cases  three  years  earlier, 
led  to  the  circulation  of  a  notice  that  all  water  u.sed 
for  drinking  and  cooking  be  boiled  for  30  minute.'*.  This 
advice  has  been  renewed  from  time  to  time,  on  the 
strength  of  occasional  findings  of  B.  Welchii.  The 
earlier  diarrhea  outbreak  mentioned  was  attributed  to 
the  dislodgement  of  deposits  in  the  51-in.  feed  main 
supplying  Montclair  and  other  communities,  due  to  a  50 
per  cent  increase  of  velocity  caused  by  war  emergency 
and  cold  weather  consumption  demands.  At  the  same 
^ime,  it  is  understood,  the  filters  were  by-pas."*ed,  no  that 


for  some  weeks  water  that  had  been  chlorinated  only, 
was  supplied.  Montclair  and  Glen  Ridge,  which  got  the 
first  dose  of  the  water  under  the  conditions  named, 
were  the  chief  sufferers  from  the  outbreak.  It  may  be 
added  that  for  years  past  there  has  been  very  little 
typhoid  in  Montclair — no  deaths  for  more  than  three 
years;  only  three  cases  in  1920.  all  "contracted  out  of 
town"  and  only  two  cases  thus  far  in  1921. 

The  66  replies  to  our  B.  Welchii  inquiries  (nearly 
every  one  appealed  to  replied)  have  been  tabulated  in 
three  groups:  (1)  Federal  and  state  health  authorities; 
(2)  Water-works  and  board  of  health  laboratories;  (3) 
Private  laboratories  and  consulting  sanitarians.  Numer- 
ous supplementary  statements,  some  of  much  length,  are 
given. 

Results  of  Survey  Are  Given  in  Brief 

Briefly,  the  replies,  which  come  from  Massachusetts 
to  California,  and  Ontario  to  Texas,  show  that  Mont- 
clair stands  alone  in  depending  upon  the  B.  Welchii  test 
as  index  of  the  safety  of  its  water  supply  and  almost 
alone  in  holding  that  there  is  a  proved  relationship 
between  B.  Welchii  and  intestinal  outbreaks.  Jersey 
City,  after  a  period  of  occasional  use,  has  tested  for 
B.  Welchii  since  Montclair  citizens  wei"e  advised  to  boil 
their  water,  but  this  is  due  to  the  feeling  of  Dr. 
McLaughlin  that  since  Jersey  City  has  a  supplementary 
supply  from  the  same  source  as  Montclair  it  is  desirable 
to  be  able  to  make  B.  Welchii  comparisons  between  the 
filtered  and  chlorinated  Passaic  water  and  the  regular 
main  supply  from  the  Rockaway  (a  tributary  of  the 
Passaic),  which  is  chlorinated  only.  The  only  report  of 
any  extensive  series  of  B.  Welchii  tests  is  from  Dr. 
Hale,  New  York  City,  in  1917-19,  but  he  now  uses 
brilliant  green  to  eliminate  B.  Welchii  from  interference 
in  the  B.  Coli  presumptive  te.st.  A  few  others  report 
that  the  B.  Welchii  test  is  or  has  been  made  occasionally 
and  two  or  three  hope  to  make  it.  To  save  repetition 
and  space,  a  number  of  statements  of  lack  of  knowledge 
of  the  u.se  of  the  test  in  America  have  been  omitted,  as 
well  as  some  references  to  its  known  use  in  England 
(under  the  name  B.  Sporogenes  or  B.  Sporogenes 
Enteritidis).  For  the  same  reason,  many  detailed 
expressions  of  doubt  as  to  the  value  of  the  test,  or  as 
to  B.  Welchii  causing  diarrhea,  have  been  omitted. 

Much  of  the  omitted  opinion  appears  to  be  based  on 
data  presented  by  Dr.  J.  P.  Simonds  in  a  monograph 
presented  in  1911  to  the  Rockpfeller  Institute  of  Medical 
Research  and  piiblishcd  by  the  Institute  in  1915  as 
"Studies  in  Bacillus  Welchii.  with  Special  Reference  to 
Its  Cla.ssification  and  Its  Relation  to  Diarrhea."  (Unfor- 
tunately out  of  print.)  It  should  be  noted  that  this 
monograph  contains  neither  specific  mention  nor  even 
a  hint  that  diarrhea  is  water  borne,  whether  caused  by 
B.  Welchii  or  otherwise. 

Without  attempting  to  distinguish  between  farts  and 
opinions  on  B.  Welchii  given  by  Dr.  Simonds  and  by  our 
own  correspondents  the  following  highly  condensed 
summary  is  given:  B.  Welchii  in  widely  distributed  in 
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USE  OF  THE  B.  WELCHII  TEST   FOR   THE  SANITARY  CONTROL  OF  PUBLIC  WATER  SLTPLIES  AND 


Oooasionally 
No» 


No «  

Not  proven  6     Not  proven 

Not  yet  8  Not  proven 

Proposed'         Not  proven 

Prefer  Coli- 

Aerog.  Groups  Not  proven 

No  proof  9 
Not  proven 


NoW 


. —  B.  Wclehii  Test  — 
1.  The  Federal  and  State  Health       Made*      Advisable 
Services 

U.  S.:      Dt.  R.  H.  Creel,  Asst.  Surg.  Gen., 

Pub.  Health  Serv.,  Washing- 
ton, D.  C No  

Dr.  G.  W.  McCiy,  Dir.Hyg.  Lab 

ME.:       P.C.McGiuldrik,  Dir.Lab. Au- 
gusta     No  data    No  data 

VT.:        H.B.Slone,  Dir.Lab.,  Burl'n.    No  No 

MASS.:  H.    W.  Clark.   Dir.  &  Chem.,  Some- 

W.  &  S.  Lab.,  Boston times  a 

R.  I.:      S.  De  M.  Gage,  Chem.  &  San. 

Engr.,  Providence No 

CONN.:  J.  F.  Jnrh.vm,  Dir.  Bu.  Eng., 

Hartford No 

N.  Y.:    T.  Ht>r(nn,Chf.  Engr.,  Albany..  No 
W.  F.   Wells,  Biol.  &  Sanifn. 

Cons'n  Com.,  Albanv In  past 

N.  J.:      R.B.  Fit! Randi  Iph,  Chf.  of  Lab., 

Trenton No 

PA.:        C.  A.  Emerson,  Jr.,  Chf.  Engr., 

Harrisburg No 

DEL.:    C.   H,  Wells,  Spec.  H.  Comr., 

Wilmington No 

MD.:  R.B.  Jtf'rse,  Chf.  Engr.,  Bait.  No 
VA.;  R.Messer,  Chf.  Engr.,  Richm'nd  No 
W.VA.;    E.   S.   Teasdale,   Chf.  Engr., 

Charleston No 

N.C.:     J.  W.  Kellogg,  State  Lab.  Hyg.. 

Raleigh No 

S.  C:      Dr.F.  .A.  C(  ward,  in.  Chg.  Lab.,  Onoe 

Columbia .    .  _ 

E.  L.  Silby,  San.  Engr.,  Columbia Possibly  with 

B.  CoU  IJ 
FLA.:    G.  W.  Simins,  Jr.,  San.  Engr., 

Jacksonville No  

ALA.:     G.    H.    Hazelhurst,   Chf.    San. 

Engr.,  Montgomery No 

LA.:        J.  «.  0' Afeaf,  San.  Engr.,N.O.   No  l» 
OHIO:    W.  H.  Dittoe.  Chf.  Engr.,  Col.  No  "  N, 

MICH.:  C.C  y*  unff,  Dir.  Lab.,  Lansing  Some-         V: 
times  16      a(i 
ILL.:       H.F.Ferffiwn,  Chf.  San  Engr., 

&   M.    W.  Ct  wles.   Analyst, Few  spec- 

Dept.  Pub.  Health ial  studies  16 

Miss  M.  Perry.  Bact.,  State  W. 

Surv.,  Urbana No 

WIS.:     C.  M.  Baker,  State  San  Engr., 

Madison No 

IOWA:  J.J.  i/inman,  Jr.,  Water  Ana- 
lyst. Iowa  City No  1« 

MINN.:  H.  W.  WhiUaker,  Dir.  Div.  San., 

Minneapolis No 

Dr.  A.  J.  Chesleu.  Acfg  Ex.  Oft., 

Div.  Prev.  Diseases No 

TEX.:  Z)r.M.GraAarn,  Bacteriologist.  No 
CAL.:     Ralph  Hilscher,  Dir.  Bu.  San. 

Eng.,  Sacramento Once  M 


Cause  of 
Intestinal 
Trouble* 


Not  proven 


ble* 


ubtful  1» 


snoteU 


No  data 


Sometimes  as 


adjunct 


Doubtful 


May  study 


Not  proven 


2.  Water-Works  and  City  Board 
of  Health  Laboratories 

NEW  YORK  CITY:    Dr.  IF.  H.  Park. 

Bd,  ofH.  Lab No  19  D> 

Dr.F.E.  Ha(e,  Dir.  Lab.Dept. 

W.  .Sup In  past  23  N 

JERSEY  CITY:   Dr. G.  E.  McLaughlin. 

SanAdv.  <fe  Bact.,  Bu.  Water  Yes  21         Se 
MONTCLAIR,  N.  J.:      H.  B.  Lamer, 

Health  Officer Yes  Yes 

TRENTON.  N.  J.:  F.  W.  DaggeU,  Supt. 

Filtration . .' No  No 

PHILAD'A:  C.E.Da  is.  Chf.  Bu.Water  No 
./.  4.  Foffefa-n,  Chf.  Bu.  Health   No 
BALTIMORE:    J.  W.  Armstn  ng,  F'n 

Engr Sometimes  2J . 

Dr.  W.  R.  .Slakes,  Dir.  Bu.  Bact.. 

Health  Dept No 

PITTSBURGH:    IT.  C.  U.Bafn.CM. 

Analyst.  Bu.  Water No  2'  No 

CINCINNATI:  C.  BfiWman,  Chf.  Bact., 

F'n  plant No  24 

COLUMBUS;  C.  P.  Hurer,  Chem.  in 

Chg.  F'n No  25 

INDIANAPOLIS:    H.B.  J<rdan,  Supt. 

Filtration No  26 

CHICAGO:  Dr. ./.  D.  Ri  bertsi  n,  Comr.  Some- 
Health  times  2' 

MILWAUKEE:  Dr.G.C.  Ruhland,  Comr. 

Healtn Sometimes  28 

MINN'LIS:  L. /.  BireisaH,  Supt.  F'n.  .    No  Doubtful  » 

ST.  LOUIS:  A.  V.  Graf.  Chem.  W.  Div.  Some- 
times »o     Doubtful  to 
TORONTO:   N.J.  H,  ward.  Bact.  Water 

F'n  Plant No  31  No  '1 


Cause  of 
Intestinal 
Trouble* 


Not  proven  21 
Yes 


See  note  24 
See  note  26 
See  note  28 
See  note  2' 


No  proof 
No 


Not  proven 
Not  proven  W 


Doubt 

ul»8 

Doubtful  16 

.See  nnfo  17 

No 

No  proof 

1.  McCoy — Most  of  the  evi- 
dence seems  to  show  lack  of 
correlation  of  B.  Welchii  with 
water-borne  intestinal  troubles. 
The  usual  presence  of  the  or- 
ganism in  normal  stools  In 
considerable  numbers  must  be 
considered. 

2.  Clark — -About  six  years 
ago  we  studied  the  B.  Welchll 
test  quite  extensively.  It  did 
not  seem  to  pay  for  the  extra 
work.  In  the  past  two  years 
we  have  made  occasional  B. 
Welchli  and  B.  Coli  compari- 
sons in  such  waters  as  the 
filtered  Lawrence  supply  and 
once  or  twice  in  connection 
with  intestinal  outbreaks 
thought  to  be  due  to  water  but 
we  have  seldom  found  B.  Wel- 
chli and  do  not  seem  to  have 
gained  much  information.  The 
test  may  occasionally  be  of 
value  In  connection  with 
others. 

3.  Oage — So  long  as  we  lack 
a  proved  relationship  between 
B.  Welchii  and  water-borne 
Intestional  troubles  I  do  not 
see  the  wisdom  of  adding  this 
test  to  our  routine  or  substi- 
tuting it  for  the   B.   Coli   test. 

4.  Jackson  • —  Until  our 
knowledge  of  the  B.  Welchii 
organism  Is  more  complete.  I 
very  much  doubt  If  it  will  be 
used  generally  as  a  substitute 
for  the  B.  Coll  test. 

5.  Norton — The  more  I  study 
outbreaks  of  gastroenteritis 
the  more  I  am  convinced  that 
most  of  them,  at  least,  are 
water-borne.  Whether  It  Is  in- 
fection by  B.  Welchii  or  some 
other  bacterium,  or  Infection 
by  a  protozoan,  or  whether  the 
trouble  is  due  to  irritation 
from  physical,  chemical  or 
organic  substances  I  do  not 
know,  but  I  am  Inclined  to 
think  that  a  specific  organism 


Is  the  cause.  It  seems  to  me 
that  much  bacterial  work 
would  have  to  be  done,  not 
only  regularly,  but  also  during 
epidemics  of  gastro-enteritis, 
thereby  showing  the  distinc- 
tive prevalence  of  B.  Welchii 
during  epidemics,  to  substanti- 
ate the  B.  Welchii  theory.  If 
it  should  be  found  that  B. 
Welchii,  B  Coli  and  a  high 
total  bacterial  count  are  co- 
existent it  might  not  be  neces- 
sary to  multiply  our  tech- 
nique, to  determine  pollution. 
Studies  of  the  subject  might 
well  be  made  by  the  U.  S. 
Public  Health  Service  or  by 
some  of  the  state  health  de- 
partments equipped  for  re- 
search work. 

7.  Fitz  Randolph — We  do 
not  propose  to  make  routine 
B.  Welchii  tests  unless  It  can 
be  shown  much  more  clearly 
than  has  yet  been  done  that 
the  germ  in  water  indicates 
danger  to  health.  We  plan  B. 
Welchii  tests  of  some  of  our 
water  supplies.  This  will  take 
some  time  to  complete,  but  I 
think  will  give  us  information 
of  value.  Any  smface  water 
from  an  inhabited  watershed 
may  be  expected  to  show 
spores  of  B.  Welchii  at  times. 
These  spores  are  resistant  to 
heat  and,  so  far  as  I  can  as- 
certain, are  not  destroyed  by 
chlorlnation  at  ordinary  rates. 
Being  small,  some  B.  Welchii 
spores  will  pass  through  an 
ordinary  rapid  sand  filter. 
Therefore  it  is  to  be  expected 
that  a  filtered  and  chlorinated 
water  from  a  rather  thickly 
populated  watershed,  on  which 
are  a  number  of  sewage  dis- 
posal plants,  will  sometimes 
show  B.  Welchii.  B.  Welchii 
in  filtered  and  chlorinated  wa- 
ter, like  chlorine  above  nor- 
mal.   Indicates    past    pollution 


but    throws    little    light    upon 
puriflcant  plant   efficiency. 

8.  Emerson — We  make  rou- 
tine tests  for  the  Co"i-Aero- 
genes  group,  as  preferable  to 
the  spaciflc  test  for  B. 
Welchii.  Quite  frequently,  in 
surface  waters,  the  Aerogenes 
group  is  found  when  B.  Coli  is 
absent  in  differential  exanii- 
nations.  We  consider  such 
supplies  doubtful  but  feel  that 
further  studies  should  be 
made  before  either  approving 
or  condemning  a  supply — such 
as  checking  physical  field  in- 
vestigations, additional  ana- 
lyses or  both.  Usually  in  dys- 
entery outbreaks  we  have 
been  able  to  find  rather  defi- 
nite causes,  either  by  physical 
examination  or  by  establish- 
ing a  field  laboratory  on  the 
site  and  searching  for  the 
specific  dysentery  bacteria. 

9.  C.  H.  Wells— U  a  water 
contains  B.  Welchii  in  con- 
siderable numbers  it  would  be 
reasonable  to  suppose  that  in- 
testinal troubles  in  the  com- 
munity using  it  were  caused 
by  the  water.  In  such  a  case 
the  stools  of  some  of  the  pati- 
ents might  well  be  examined 
to  find  the  predominating 
type  of  organism  or  at  least 
whether  it  resembles  those 
found  in   the  water. 

10.  Mora.'— The  B.  We'-hii 
test  has  so  many  difficulties 
in  technique  that  its  adop- 
tion Is  not  likely  to  be  gen- 
eral. It  often  seems  more 
reasonable  to  attribute  intes- 
tinal outbreaks  to  anaerobes 
in  milk  rather  than  in  water 
supplies.  In  most  of  the  ap- 
parently water-borne  gastro- 
intestional  outbreaks,  the  poor 
condition  of  the  water  supply 
has  been  reflected  in  the  cur- 
rent B.  Coll  tests.  At  Camp 
Meade,  several  years  ago.  it 
was  reported  that  B.  Coli  tests 
gave  no  evidence  against  the 
water  yet  B.  Dysentery  (either 
Flexner  or  Shiga  type)  was 
isolated   from   the  water. 

11.  Dr.  F.  A.  Coicord— Some- 
times the  B.  Welchii  test 
would  be  a  valuable  adjunct 
but  it  could  not  safely  displace 
the  routine  official  test.  Four 
or  five  years  ago  at  Abbe- 
ville. S.  C.  there  was  a  very 
mild  epidemic  of  a  peculiar 
diarrhea,  resembling  sprue.  I 
found  B.  Welchii  in  stools  at 
the  decline  of  the  epidemic, 
which  was  self-limited.  Epi- 
demiological study,  by  exclu- 
sion, pointed  to  the  city  water 
supply. 

12.  Silby — Since  B.  Coll  and 
B.    Aerogenes    are    often    con- 


^".sed      tests     for     B.     Welchii 

S't'coli'Tn'"^"^'^  '"  «^d'"°" 
lo  ±5.  Coll.     In  a  recent  invest. 

gation  at  Greenville,  S.  C    the 

1 « r'Jp^'"''',, findings   were  quke 

1  9 ''^?x'^''.,.''°"f"slng.        ^   ' 

Of'  9i"s."g;"T/q"ue's'?r  tirsf; 

J'sfeT°'f°r'B.°Veth™ 
found  it  in  the  Red  RH-er  Ind 

|fn^5"nqSf^^,S£ 

?eZ-t  facfel^-^'S  iri? 
Se^Son^^^SiS 
fpro°bIb,v^Tn'"^2^v°::^^"n^ 

data.  ^®   "°   definite 

gas'*fn^n/''^~Y^     believe     no 

m^ 

would  accept  gas  formers  Zl 
confirmation  of  flndlng^Tastd 
on  sanitary  examination. 

13.  Yoiinff — -^'e  occasionally 
look  for  the  B.  Welchii  group 
when  the  B.  Coll  test  Is  ne.ga- 
tive  but  anaerobic  gas  form- 
ers are  present. 

17.  Chcsley — Last  year  there 
was  considerable  intestinal 
trouble  in  Minnesota,  both 
where  the  water  was  and  was 
not  chlorinated. 

18.  Hilscher — The  onlv  studv 
B.  Welchii  In  California  that 
has  come  to  my  attention  was 
at  Sacramento  about  four 
years  ago.  [See  statement 
from   F.    Bachman. — Editor.J  . 

19.  Park — My  impression  is 
that  B.  Coli  Is  as  good  an 
indication  of  water  pollution 
as  any  other  organism. 

21.  McLaughlin — For  some 
two  years  before  Jan.  1.  1921. 
I  made  tests  for  B.  Welchii 
in  fermentation  tubes  showing 
gas  but  which  did  not  plate 
positively  for  B.  Coli  on  endo : 
that  is.  where  fermenting 
aerobic  bacteria  were  sug- 
gested.     Since   Jan.    1,   I   have 
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Cause  of 
Intestinal 
Trouble* 


) 


3.  Private  Laboratories  and 
Sanitarians 

S    C.  Presall:    Prof.  Ind.  Biol.,  Dept. 

Biol.  &  Pub.  Health,  M.  I.  T.  Some-        In  addition 

Cnmbridge times         toB.Coli"      Possibly" 

U  J    Riteua'i:    Prof.  Prevent.  Med.  & 

Pub.  Health,  Har.  Univ.  Med Probablv    in- 

School,  Boston    dex  like  Coli »  Uncertain  " 

li.  S.  ffesli  1 :  San.  Engr.,  Boston In  past  34  Probably  3*        

.\i.C.  Whipplf.   In-itnictor  San.  Chem., 

Eng.    School.     Harv.    L'niv.  Have 

Cambridge used  35       No  

FrankBachman  :  Chem.  Engr..  Dorr  Co., 

New  York  City In  past  36  Doubtful  36       Doubtful  36 

JT  5  C.  i./(«t:  Con  F.ngr.  N..Y.  City..    In  past -37  Doubtful  37        Not  proven  37 

at!  S.  Hill:   Consult.  Engr.,  N.  Y.  City  Some- 
times 38     Sometimes  38    Not  proven  38 

D.  D.  Jacksin:   Prof.  Chem.  Eng.,  Col- 
umbia Iniv,  N.  Y.  City     ..  Yes39        Yes39  Yes8» 

n  A  Si  per:  Consult.  Engr.,  N.  Y.  City Scientific  «        

Or   H  D  Pcdsf  ■  N.  Y  .  Citv  See  note  «1  See  note  «>        Notproven 

./  Af  Cain(:  Chem.  &Bact.,  Troy,  N.Y.  No  No  No 

Dt  W  W  F'Til:  .\ssoc.  Prof.  Bact, Johns 

HopkinsSchoolHyg.  &  Pub.  H..  Some- 
Baltimore tunes«     No«  No" 

J   IT  EUms:  .San.  Engr  .Cleveland,©. .   No  Seenote43        Seenote43 

fir   R  S.  Perl.'Jis:   Dept    Hyg.  &  Bacf., 

School  of    Med.,   Wn.  Res Doubtful «       No  more  that 

Univ.,  Cleveland *?.  CoU  " 

Dr.  r.  O.  J'  T'lan:    Prof.  Hyg.  &  Bact.. 

.  Chicago ; Doubtful  » 


>«..   No 


ForFilt.&Chlor.  \V«. 


M  F.Sinn:  Civil  Engineer,  Chicago < 
Mar  it  inc-  .\s5oc.  Prof.  Dept.  Bact.  & 

Hyg  .  la.  State  Col.  .\mes..      No  <'  No  Doubtful 

W.  F.  Ml  I'll  rl ;  Consult.  Chem.,  St.  Louis  No  indication  of  use  in  this  section. 

•  Responsibility  for  condensing  some  long  statements  to  a  word  or  two  rests 
with  the  Editor.    In  many  cases  more  detailed  statements  are  given  in  the  text. 


made  B.  Welchii  tests  regu- 
larly on  both  our  Rockaway 
and  our  supplementary  Pas- 
saic supply  from  the  East 
Jersey  Water  Co.  I  have 
tested  the  Passaic  supply  be- 
cause of  Montclair's  claims  of 
finding  B.  Welchii  in  the  same 
water.  The  tests  of  both  sup- 
plies are  made  more  to  com- 
pare the  two  waters  than  be- 
cause I  attach  any  great  value 
to  finding  B.  Welchii.  for  at 
most  I  regard  this  organism 
as  indicating  remote  pollution. 
I  believe  our  B.  Welchii  test 
is  fairly  accurate  for  our  pur- 
pose, but  it  does  not  show 
which  of  the  many  strains  of 
B.  Welchii  is  present  nor 
whether  the  one  found  is 
pathogenic.  The  latter  de- 
termination would  entail  con- 
siderable work  and  is  unnec- 
essary unl'ss  there  is  some 
decided  ri-a.-ion  for  it.  B. 
Welchii  has  been  found  in  our 
Kockaway  watir  at  times,  but 
as  It  seems  to  be  incapable  of 
producing  ill  eff. 'ts,  at  b  a.st 
in  our  chlorinated  water,  it 
does  not  appear  to  be  of  much 
Importance  compared  with  B. 
Coll.  All  attempts  of  which  I 
know  to  produce  diarrhea  by 
feeding  cultures  of  B.  Welchii 
have  met  with  little  or  no  suc- 
cess. The  germ  l.i  pr'-.-'tit  In 
a  large  percentage  of  milk 
samples  tested  but  I  aiii 
aware  of  no  epidemic  of 
diarrhea  proved  to  be  due  to 
B.  Welchii.  As  to  B.  Welchii 
being  a  cause  of  disease  when 
found  in  wat' r  supplies  my 
opinion  Is  "not  proven." 

22.  Armxirnnn — On  a  num- 
ber of  wcaslons  wo  have 
found  n.  Welchii  In  our  raw 
water  In  large  numbers,  but 
the  test  has  bein  too  Infre- 
quent to  draw  conclusions  as 
to  the  effect  of  the  germ  upon 
potable    water. 

21  nnhlmnn — For  the  last 
three  years  We  have  been  dif- 
ferentiating n.  Coli  Into  the 
do-called  fecnl  and  non-fecal 
types  (the  Methyl  red  test). 
Heginning  Jan.  1.  lazl.  we 
have  elaborated  these  tests 
and  are  now  using,  b -sides  the 
Methyl  red  test,  the  Voges- 
I'roskaur  reaction  and  .llso 
studying  the  correlation  of 
these  tests  with  growth  or 
non-growth  In  Koser's  uri' 
acid  medium.  This  work  will 
Stive  us  an  Idea  of  the  rela- 
tive proportion  of  typical  B. 
Coll,   B.   Aerogew*.  and  allied 


bacteria  in  our  water.  Prob- 
ably we  will  consider  B. 
Welchii  tests  at  some  future 
time,  but  it  will  be  at  least  a 
.year  before  any  results  of  our 
work    can    be   summarized. 

2.5.  Hoovt  r — It  is  our  policy 
to  remove  all  gas-forming 
bacteria  and  we  believe  this  is 
possible  in  any  well  equipped 
water  purification  plant.  1 
think  many  water  filters  are 
being  used  simply  as  strain- 
ers, dependence  for  satisfac- 
tory bacterial  results  being 
placed  on  chlorination.  The 
policy  at  most  of  the  filter 
plants  in  Ohio  is  different.  A 
filter  plant  is  supposed  to  pro- 
duce a  filtered  water  of  such 
purity  that  four  out  of  five 
lu-c.c.  portions  give  nega- 
tive Coli  results.  Such  a  wa- 
ter, treated  with  from  0.3  to 
0.5  p. p.m.  chlorine,  should  be 
free  from  all  gas-producing 
bacteri.a  and  absolutely  safe. 

27.  Hohi  risnn — .Since  Jan.  1, 
our  laboratorv  has  made  a 
few  B.  Welchii  tests,  so  far 
with   negative   results, 

2S.  Kuhhind  —  Our  routine 
practice  Is  to  test  for  B.  Coll. 
We  are  making  tests  for  B. 
Welchii  whenever  the  water 
shows  considerable  fermenta- 
tion, or  when  there  is  an  In- 
crea.sid  rciiort  of  fases  of  in- 
testinal trouble.  B.  Welchii 
Is  not  so  frequently  found 
here  as  are  memb*Ts  of  the 
colon  dysentery  group.  We 
are  now  running  a  culture  on 
which  we  are  about  to  make 
the  agglutination  test  to  de- 
termine Identity. 

In  our  heavily  contaminated 
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with  the  other  members  of  the 
group. 

30.  Graf  —  B.  Welchii  has 
been  frequently  isolated  from 
our  filtered  water,  but  no 
routine  determination  of  its 
presence  has  been  attempted 
because  we  do  not  feel  that 
the  results  would  be  of  much 
value.  We  have  no  evidence, 
from  our  experience,  that 
would  warrant  a  belief  that  B. 
Welchii  is  in  any  way  respon- 
sible for  any  diarrheal  or  in- 
testinal disorders  that  occur 
in  people  using  city  water. 
According  to  E.  O.  Jordan 
("General  Bacteriology."  p. 
344)  :  To  its  presence  [refer- 
ring now  to  B.  Enteritidis 
Sporogcnes. — Editor.]  in  milk. 
Klein  attributes  certain  epi- 
demics of  diarrhea,  but  there 
is  no  sufficient  evidence  for 
this  view,  especially  since 
Glynn  has  shown  that  large 
numbers  of  the  bacilli  may  be 
swallowed  by  a  healthy  man 
without  producing  any  imme- 
diate ill  effect.  Some  writers 
have  proposed  that  the  pres- 
ence of  B.  Welchii  in  water 
should  be  taken  as  evidence  of 
sewage  pollution,  but  the  fact 
that  the  organism  occurs 
abundantly  in  soil  does  not 
countenance  the  adoption  of 
such  a  criterion. 

33.  Roscnait — I  think  B. 
Welchii  in  a  drinking  water 
has  sanitary  significance,  but 
its  effect  upon  health  may  be 
questioned.  It  is  probable  that 
B.  Welchii,  like  B.  Coli,  In  a 
drinking  water  is  more  an  in- 
dex than  a  menace.  However, 
we  are  not  sure  of  our  ground, 
and  therefore  no  definite  state- 
ment can  be  made  at  this 
stage.  The  subject  is  a  big 
one  and  should  be  studied 
from  different  angles  in  differ- 
ent parts  of  the  country.  It 
would  be  fine  if  a  commission 
could  be  appointed  to  solve 
this  puzzle. 

an.  ffi;;_The  English  bac- 
teriologists have  ascrit)ed 
some  importance  to  anerobic 
spore-forming  bacilli  as  indi- 
cators of  sewage  pollution,  of 
which  the  form  describ.  d  as 
B.  Aerogencs  Capsulatii» 
(Welch  and  Nuttall.  1892). 
now  called  B.  Welchii,  and  the 
form  isolated  by  Klein  (Klein, 
1898  and  1S99)  in  189.5  in  the 
course  of  an  epidemic  of  dla- 
rhea  in  St.  Bartholomew's 
Hospital,  described  under  the 
name  B.  Enterltldes  Sporo- 
genes  (now  called  B.  Sporo- 
genes)  are  types,  but  some 
difference  of  opinion  exists  as 
to  their  pathogenicity.  In 
America  no  great  stress  has 
been  laid  upon  the  presence  of 
spore-forming  ba<"terl.'i  in  wa- 
ter suppll's.  In  fact,  qualita- 
tive bacterial  examinations, 
although  of  great  Importance, 
have  been  attended  with  such 
dimculties  that  they  have  not 
been  und'rt.-iken  hi'rc  to  the 
extent  that  they  have  abroad. 
Spore-forming  bacteria,  how- 
ever, are  associated  with  sew- 
age, as  well  as  with  intestinal 
disorders.  and  undoubtedly 
these  bacilli  have  a  much 
greater  resistance  to  tho  ap- 
plication of  chlorine  than  do 
the  ordinary  vegetative  bacilli 
of  the  B.  Typhosus  type  or  the 
B.  Coll  type. 

39  .JnrUunn  —  Peparato 
article,  giving  technique,  will 
be  published  later  on. 

40.  .top'T- -I  should  say  that 
It  was  very  scientific  to  use 
B.  Welchii  and  B.  Coll  as  a 
criterion  by  which  to  deter- 
mine whether  a  water  Is  fit  for 
drinking  purposes,  but  I  do  not 
think  many  authorities  would 
place  much  reliance  upon  the 
test  except  where  these  orga- 
nisms, one  or  both,  weri'  pre", 
ent  In  large  numbers.  And  In 
such  Instances  there  ought  to 
be  other  and  ronflrmatory 
evidence.     Sometimes  It  Is  Im- 


possible to  get  any  but  lab- 
oratory indications  of  a  water 
impurity  because  it  has  lab- 
oratory significance  only.  Out- 
side studies  do  not  show  that 
polluting  material  enters  or 
that  the  water  does  harm. 
People  should  not  be  ordered 
to  boil  water  unless  there  is 
actually  ground  for  judging  it 
to  be  dangerous.  It  mav  be  a 
cautious  thing  to  do.  but  it 
entails  a  great  deal  of  trouble, 
and  if  it  is  not  necessary 
people  soon  find  it  out.  and 
come  to  look  upon  the  health 
authorities  as  no  authority  at 
all. 

13.  Elhns — English  bacterio- 
logists regard  the  isolation  of 
B.  Welchii  as  of  value  but 
American  bacteriologists  seem 
to  think  it  no  more  indicative 
than  B.  Coli.  My  confidence 
In  public  water  supplies  that 
have  been  chlorinated  only  has 
been  shaken  considerably  of 
late.  The  B.  Coll  test  does  not 
seem  to  tell  the  whole  story 
of  pollution,  and  wc  may  yet 
be  forced  to  extend  routine 
work  for  the  isolation  of  bacilli 
found  in  polluted  waters.  I 
feel  that  chlorine  mav  be  quite 
unreliable  as  a  disinfectant  In 
some  waters  and  Is  not  of  the 
same  value  at  all  times  in  the 
same  water.  Typhoid  fever  Is 
rather  heavily  leaned  upon  in 
Judging  a  public  water  supply, 
which  is.  of  course,  quite 
prtiper  :  but  I  believe  that  we 
must  also  give  a  great  deal 
more  weight  to  other  intestinal 
troubles,  especially  gastro-ln- 
testinal  troubles  in   infants. 

4  4.  Prrkin.i — The  literature 
shows  that  B.  Welchii  in  water, 
like  nitrates,  indicates  previous 
pollution.  The  spore-bearers 
do  not  develop  under  ordinary 
water  conditions,  nor  are  they 
affected  to  any  marked  extent 
b.v  chlorination.  so  that  tests 
will  show  them  to  be  In  treated 
waters  which  prior  to  treat- 
ment showed  also  aerobic  fcr- 
mentors.  For  this  reason  reg- 
ular tests  for  these  org.anisms 
are  not  made  in  most  labora- 
tories, especially  as  the  detailed 
technlc  makes  the  labor  exces- 
sive for  the  results  obtainable. 
Broadly  speaking,  when  In 
working  out  the  presumptive 
Into  confirmed  tests  for  B.  Coll. 
no  colon  can  be  isolated  and 
sub-cultures  in  fermentation 
tubes  continue  to  show  gas, 
anaerobic  fermenters  can  be 
considered  as  present,  among 
which  B.  Welchii  Is  the  most 
frequent.  As  far  as  diarrhea 
or  other  Intestinal  troubles 
from  B.  Welchii  are  concerned. 
It  would  seem  on  a  priori  rea- 
soning that  they  should  be  no 
more  likely  than  similar  trou- 
bles from  B.  Coll.  Inasmuch  as 
they  are  both  Intestinal  or- 
ganisms. 

4."i.  Jordan — The  only  direct 
experimentation  on  B.  Welchii 
that  I  know  about  Is  the  work 
Glynn  published  some  twenty 
years  ago  (Thompson  Y'ates 
l^aboratory  Keport.o,  1901,  III, 
p.  131),  This  showed  that 
large  numbers  of  the  bacilli 
could  be  swallowed  by  a 
healthy  man  without  the  pro- 
duction of  any  (nimedlate  Ill- 
ness. However,  the  stu(l>'  of  an- 
aerobes has  developed  greatly 
In  r^'cent  years,  and  such  ex- 
periments need  repetition,  with 
due  attention  to  vertical  dif- 
ferences. Herter  and  his  col- 
laborators are  Inclined  to  be- 
lieve that  the  presence  of  B. 
Welchii  In  excessive  numbers 
In  the  Intestines  was  connected 
with  the  production  of  an  ane- 
mic condition  In  children  and 
adults.  The  U."e  of  the  relative 
abundance  of  B.  Welchii  In 
water  as  an  Ind'X  of  pollution 
may  need  further  study  but 
the  wl'liKpread  occurrence  of 
this  organism  In  soil  does  not 
seem  to  render  It  particularly 
suitable  as  an  Indicator  of 
sewacc  of  human  origin- 
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nature,  including  soils  and  waters.  It  is  a  normal 
inhabitant  of  the  intestines  of  both  men  and  animals. 
It  is  a  spore  former,  and  therefore,  li!:e  nitrates,  an 
evidence  of  remote  rather  than  recent  pollution.  Since 
it  is  a  spore  former,  it  may  escape  chlorination. 
B.  Welchii — or  perhaps  a  whole  group,  or  it  may  be  a 
number  of  strains,  of  lactose-splitting,  spore-forming 
anaerobes — has  been  studied  under  ten  or  a  dozen  differ- 
ent names:  Welch  and  Nuttall  (Johns  Hopkins  Univer- 
sity, 1892)  giving  the  earliest  full  de.scription  as 
B.  Aerogenes  Capsulatus;  Klein  (Germany,  1895), 
using  the  name  B.  Enteritidis  Sporogenes;  various 
Englishmen,  including  Sir  Alexander  Houston  using 
either  the  last  preceding  name  or  B.  Sporogenes.  These 
many  terms  and  possible  strains  give  rise  to  confusion, 
which,  combined  with  difficulties  in  technique,  cause 
doubt  as  to  the  past  work  and  also  as  to  the  wisdom  of 
making  the  test  at  present.  Besides  this,  it  may  be 
inferred  from  the  meager  data  at  hand,  that  many  of 
the  tests  reported  as  B.  Welchii  are  merely  presumptive. 
Some  of  those  reporting  think  there  is  more  cause  for 
attributing  non-typhoid  intestinal  outbreaks  to  milk 
than  to  water  and  it  is  pointed  out  that  the  extensive 
and  growing  use  of  milk  pasteurization  gives  B.  Welchii 
or  related  spores  a  comparatively  free  field  in  milk 
supplies. 

Statements  supplementing  the  tabular  summary  are 
presented  as  foot  notes  or,  where  too  long,  as  text  with 
reference  numbers  to  the  table.  Even  with  the  utmost 
condensation  feasible  some  of  the  longer  statements, 
and  also  data  on  the  technique  of  B.  Coli  tests,  have  to 
be  held  for  later  issues.    The  longer  summaries  follow : 

6.  W.  F.  Wells,  Albany,  N.  Y. — In  the  winter  of  1910-11 
while  at  Grand  Forks,  N.  D.,  Dr.  G.  F.  Ruediger  and  I 
isolated  B.  Welchii  from  river  water  treated  with  hypo- 
chlorite of  lime.  Whereas  B.  Coli  was  found  in  0.1  c.c. 
quantities,  before  disinfection,  B.  Welchii  was  almost  always 
found  to  be  present  in  5  c.c.  quantities  after  disinfection. 
The  change  from  a  filtered  to  a  disinfected  water  for  several 
months  did  not  seem  to  affect  the  health  of  the  community 
in  any  way. 

The  Potomac  Rivek  Investigation 

During  the  investigation  of  the  Potomac  River  watershed 
in  1914-15,  I  again  had  a  chance  to  study  the  distribution  of 
these  organisms,  while  sei-ving  under  Surgeon  (now 
Surgeon-General)  Hugh  S.  Cummings,  U.  S.  Public  Health 
Service.  It  had  been  noticed  in  the  areas  of  high  sewage 
pollution  where  B.  Coli  was  present  in  large  numbers  that 
little  difficulty  in  the  isolation  by  ordinary  methods  was 
experienced.  As  B.  Coli  decreased,  however,  the  percentage 
of  gas  forming  organisms  which  proved  not  to  be  B.  Coli, 
also  diminished.  It  suggested  a  similar  phenomenon  to 
that  of  Grand  Forks,  N.  D.,  except  that  the  death  of  B. 
Coli  was  due  to  natural  causes  instead  of  artificial  disinfec- 
tion. Following  out  this  clue  I  made  a  rather  extensive 
survey  of  the  Potomac  River  to  determine  the  natural  dis- 
tribution of  these  organisms  in  a  typical  river.  (See  pp.  97- 
105,  "Investigation  of  the  Pollution  and  Sanitary  Condi- 
tions of  the  Potomac  Watershed,"  Hygienic  Laboratory 
Bulletin  104,  U.  S.  P.  H.  S.,  Washington,  D.  C,  1916).  It 
was  shown  that  the  gas  forming'  anaerobes  are  generally 
distributed  throughout  the  whole  region  in  small  numbers, 
and  because  they  do  not  die  off  as  rapidly  as  B.  Coli  they 
persist  even  after  B.  Coli  have  disappeared.  In  other  words, 
they  seem  to  be  rather  generally  distributed  in  a  polluted 
river  in  small  numbers,  without  great  variation  in  number 
as  compared  to  B.  Coli. 

Furthermore,  the  studies  at  Fishermen's  Island,  Va.,  in 
areas  remote  from  sewage  pollution,  revealed  the  presence 
of.  these  organisms  in  small  numbers  in  sea  water  and  in 
fairly  large  numbers  in  the  mud  areas.    It  seems  likely  that 


v/herever  organic  matter  is  undergoing  putrefaction  these 
organisms  flourish.  Tests  made  on  the  rapidly  fermenting 
sediment  in  the  Chesapeake  and  Ohio  Canal  at  Cumberland, 
Md.,  show  the  presence  of  500,000  spores  per  cubic  centi- 
meter. 

Houston,  in  England,  has  done  much  work  on  the  dis- 
tribution of  this  organism  in  river  water  and  has  accurately 
described  the  same  phenomenon.  Savage,  in  summarizing 
large  numbers  of  results  by  different  workers,  shows  their 
general  distribution.  They  are  found  commonly  in  milk  and 
various  foodstuffs.  The  common  infection  of  wounds  in 
trench  warfare  of  the  Great  War  also  indicates  general  dis- 
tribution in  soils.  Dr.  Creel  of  the  U.  S.  Public  Health 
Service  found  a  large  percentage  of  treated  waters  on  trains 
to  contain  this  organism  in  small  numbers.  In  the  Inter 
national  Joint  Commission  report  its  occurrence  in  large 
numbers  in  the  St.  Johns  River  is  also  noted. 

Broad  Classification  Better  Than  Fine  Distinction 

Until  more  definite  methods  for  classifying  the  B.  Welchii 
group  of  organisms  are  developed  it  seems  better  for  the 
impartial  water-works  operator  to  make  a  broad  classifica- 
tion and  not  attempt  to  go  into  finer  distinctions.  Until 
some  particular  member  of  the  group  is  discovered  to  have 
a  pathogenic  effect  when  taken  in  small  numbers  in  drinking 
water  it  is  only  logical  to  assume  that  the  wide  distribution 
of  the  general  group,  and  its  common  occurrence  in  drinking 
waters  without  any  distinct  result  having  been  observed, 
makes  its  presence  no  cause  for  alarm.  Unquestionably,  if 
some  of  these  organisms  become  lodged  in  a  portion  of  the 
body  which  will  permit  the  development  of  anaerobic  organ- 
isms, they  may  cause  a  very  serious  condition.  Ordinarily, 
therefore,  it  seems  probable  that  the  organism  may  be 
taken  in  small  numbers  in  drinking  water  without  serious 
danger.  Furthermore,  its  significance  is  an  indication  of 
the  sanitary  condition  of  water  entirely  different  from  that 
of  B.  Coli,  and  its  presence  cannot  be  accepted  as  an 
indication  of  a  dangerous  water  supply. 

15a.  H.  P.  Ferguson  a7id  M.  W.  Coivles,  Springfield,  III  — 
For  the  past  year  we  have  been  making  examinations  at 
regular  intervals  of  filtered  and  sterilized  water  from  sev- 
eral Illinois  plants.  Many  of  the  samples  of  filtered  water, 
with  or  without  sterilization,  especially  where  the  raw 
water  was  rather  highly  polluted,  showed  a  considerable 
number  of  gas  formers  on  presumptive  tests,  but  confirma- 
tory tests  on  endo  medium  failed  to  produce  any  growth 
whatever  in  many  of  the  samples.  In  some  supplies  it  was 
possible  to  have  the  dose  of  chlorine  increased,  but  the 
percentage  of  gas  formers  was  not  substantially  reduced. 

At  Quincy,  where  daily  control  tests  on  Mississippi  River 
water,  filtered  and  then  sterilized  by  liquid  chlorine,  were 
carried  on  by  Mr.  Gelston,  superintendent  of  water-works, 
the  number  of  gas  formers  present  on  presumptive  tests 
increased  considerably  in  1920.  An  increased  dose  of 
chlorine  failed  to  reduce  the  number  of  tubes  showing  gas 
formation.  On  account  of  lack  of  sufficient  personnel  we 
could  send  no  one  to  Quincy  to  make  daily  tests  for  B. 
Welchii  or  other  organisms  of  the  same  group  but  a  few 
samples  sent  to  our  laboratory  at  Springfield  were  inocu- 
lated into  litmus  milk,  in  anaerobic  culture,  and  organisms 
of  the  B.  Welchii  group  were  found  present.  In  about  a 
month  the  amount  of  gas  present  in  presumptive  tests  began 
to  diminish  suddenly  and  special  tests  failed  to  show  the 
presence  of  B.  Welchii  in  large  numbers,  even  in  the  raw 
water.  From  the  local  records  it  appears  probable  that 
these  organisms  will  not  again  appear  in  the  raw  water  until 
the  fall  of  1921,  when  it  is  hoped  that  a  more  complete 
investigation  may  be  made. 

The  presence  of  these  organisms  has  also  been  suspected 
in  water  obtained  from  Rock  Island,  Alton  and  at  times 
from  East  St.  Louis.  At  Rock  Islahd  and  at  Alton  the 
sterilizing  agent  is  added  to  the  raw  water  and  it  could 
be  expected  that  an  increase  in  the  amount  of  chlorine  would 
produce  a  smaller  effect  on  the  resulting  effluent  than  if 
the  sterilizing  agent  were  added  after  filtration.  The  filter 
plants  at  the  four  cities  mentioned  have  to  treat  water 
polluted  by  sewage,  in  some  cases  from  communities  many 
miles   up    stream,   and    in    other   cases    by   relatively   fresh 
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sewage.  It  is  hoped  that  as  soon  as  sufficient  personnel  is 
available  that  detailed  field  investigation  may  be  carried  on 
in  these  four  cities  and  at  filtration  plants  where  similar 
conditions  exist. 

The  literature  indicates  that  B.  Aerogenes  (as  distin- 
guished from  B.  Coli) ,  B.  Aerogenes  Capsulatus,  B.  Enteridi- 
tis  Sporogenes,  and  B.  Welchii  are  so  nearly  alike  that  only 
complete  morphological  and  cultural  tests  will  distinguish 
between  them,  and  that  the  organisms  may  be  found  in 
sewage  in  varying  quantities.  From  the  results  obtained 
in  confirmatory  tests  made  in  this  laboratory  on  endo 
medium  and  on  eosin  methylene  blue  agar,  it  appears  pos- 
sible the  aerogenes  colonies,  as  distingruished  by  Levine, 
may  at  times  represent  a  very  resistant  group  of  organisms 
which  are  possibly  directly  and  closely  related  to  the  spore- 
forming  organisms  of  the  B.  Welchii  group  but  considerable 
detailed  laboratory  investigation  will  be  necessary  to  deter- 
jiine  if  this  relationship  exists. 

At  this  time,  no  definite  information  can  be  given  relative 
to  the  harmful  effect  or  disease  producing  power  of  the 
spore-forming  organisms  of  this  type  when  present  in  a 
water  used  for  drinking. 

16.  J.  J.  Hinman,  Jr.,  Iowa  City,  loiva. — Material  I  col- 
lected in  1917  for  my  paper  on  American  Water  Works 
Laboratories  (Journal  Am.  W.  W.  Asso.,  June,  1918)  shows 
no  reference  to  any  one  making  a  routine  search  for  the 
Clostridium  Welchii,  and  I  do  not  know  of  any  laboratory 
at  the  present  time  that  regularly  makes  this  examination. 
Recently  in  checking  up  the  results  with  fermentation  tubes 
from  15  Iowa  water  supplies  filtered  and  chlorinated  (no 
reports  of  intestinal  trouble  from  any  of  the  corresponding 
communities)  I  found  the  following  distribution: 

Tubes  showing  B.  Coli  type 391 

Tubes  showing  B.  Aerogenes  type* 85 

Tubes  showing  atypical  gas  formerst 1.902 

Tubes  failing  to  show  gas  formations 8,188 

10,566 

•During  a  part  of  the  series  B.  Aerogenes  was  not  differentiated 
from  B.  Coli. 

tMost  of  the  atypical  forms  refused  to  grow  aerobically  on  the 
confirmatory  plates.  They  appear  to  have  been  commonly  spore- 
forming  anaerobes. 

Lately  I  have  tried  a  modified  Weinzirl  anaerobic  spore- 
former  test,  using  a  dried  milk  medium  and  planting 
in  it  either  10  c.c.  of  the  water  or  a  few  drops  of  the  liquid 
from  positive  fermentation  tubes.  For  all  practical  pur- 
poses this  test  is  the  same  as  the  Botkin  test  for  Clostridium 
Welchii.  In  a  number  of  tubes  I  obtained  gas  production, 
stormy  fermentation,  and  butyric  acid  odor.  I  did  not  carry 
the  work  further. 

Welchii  Trouble  from   Milk  Rather  Tha.n  Water 

The  Clostridium  Welchii  is  so  frequently  found  in  milk 
that  if  there  were  any  great  danger  of  intestinal  infection 
due  to  its  presence  in  the  normal  human  intestine,  we  could 
expect  continual  trouble  from  the  milk  supply,  rather  than 
from  the  purified  water  supplies,  where  the  concentration  is 
certainly  much  less  than  in  milk  supplies.  The  work  of 
Kendall  and  others  indicates  that  Clostridium  Welchii, 
chiefly  from  cow's  milk,  in  all  probability,  has  caused 
diarrhea  in  young  children.  Kendall  and  Day  claim  that  two 
factors  are  necessary  to  the  multiplication  of  the  organism 
in  the  intestines:  (1)  excess  of  utilizable  carbohydrates,  and 
(2)  deficiency  in  lactic  acid  forming  organisms,  since  the 
production  of  the  acid  tends  to  inhibit  the  growth  of  thi; 
Clostridium  Welchii.  The  diarrhea  has  been  ascribed  to  the 
irritant  action  of  butyric  acid  formed  by  the  Clostridium. 
Perhaps  a  soluble  toxin  is  also  involved. 

If  it  is  believed  that  these  occasional  difficulties,  prob- 
ably due  to  milk-borne  infections,  are  sufficient  ground  for 
demanding  that  |iublic  water  supplies  shall  be  free  from 
these  organisms  after  purification,  an  enormously  heavy 
burden  will  be  put  upon  the  plant.  The  diff'erent  strains  of 
the  Clostridiuii^  Welchii  react  somewhat  diff"erently  to 
heat.  Heating  to  above  80  deg.  C,  or  even  to  boiling,  cannot 
be  expected  to  kill  100  per  cent  of  the  spores,  nor  can 
chlorine  In  practical  concentration  repiove  all  of  them. 
Greatly  improved  filtration  practice  would  seem  to  be  the 
only  way  of  removing  all  these  spores. 


When  polluted  water  has  been  treated,  finding  in  the 
effluent  an  organism  known  to  be  much  more  resistant  than 
the  ordinary  pathogens  can  have  little  value  as  indicating 
sewage  contamination.  Unless  it  is  necessary  to  exclude  the 
Clostridium  Welchii  for  its  own  pathogenic  properties,  a 
more  useful  search  is  the  examination  for  the  B.  Coli  type 
organisms,  imperfect  though  our  knowledge  of  this  group 
may  be. 

New  York  Citv  Gave  Up  Routine  B.  Welchii  Tests 

20.  F.  E.  Hale,  New  York  City.— When  D.  U.  Jackson 
first  devised  the  use  of  lactose  bile  for  the  presumptive  test 
for  B.  Coli,  we  knew  that  B.  Welchii  also  gave  this  test 
and  believed  it  to  be  the  only  form  in  addition  to  the  B. 
Coli  group  which  produced  gas  to  any  extent  in  that  media. 
We  had  accessible  the  original  article  by  Dr.  W.  H.  Welch, 
Johns  Hopkins  University,  and  obtained  cultures  from  him 
which  we  compared  with  cultures  of  Sporgenes  (so-called) 
obtained  from  Klein  in  London.  The  latter  culture  proved  to 
be  the  same  as  that  furnished  by  Welch,  but  later  work  in- 
dicated that  there  was  an  entirely  diff'erent  form  which  we 
isolated  from  water  and  which  could  be  classed  under  the 
name  Sporogenes  and  did  not  ferment  lactose.  We  had  also 
available  Klein's  original  literature. 

As  B.  Welchii  is  always  present  in  small  amounts  in  feces 
of  human  beings  and  animals,  Jackson  felt  that  the  fact  that 
B.  Coli  gave  this  test  in  presumptive  media  did  not  detract 
from  the  B.  Coli  test,  since  either  was  of  equal  significance. 
As  it  was  easy  to  isolate  B.  Welchii,  in  case  one  cared  to, 
from  the  bile  tube  we  frequently  did  so.  It  was  only 
necessary  to  make  a  hanging  drop  when  long  chains  of  large 
bacteria,  non-motile,  were  visible,  and  usually  a  plate  made 
from  a  tube  in  which  Welchii  was  present  and  incubated 
at  37  deg.  C.  would  prove  sterile,  Welchii  overgrowing  the 
other  forms  in  the  bile  and  not  appearing  on  the  plate,  as 
it  was  anaerobic.  DiflForent  workers  have  found  that  B. 
Welchii  interfered  with  the  study  of  efficiency  of  chlori- 
nation  plants,  owing  to  the  spoi-es  not  being  killed  by 
chlorination.  Since  these  spores  might  exist  in  the  soil  or 
elsewhere  for  a  year  or  more,  it  was  felt  that  their  presence 
did  not  signify  recent  contamination  and  consequently  arose 
the  change  in  Standard  Methods  (which  I  personally  con- 
sidered a  step  backward)  by  the  dropping  of  bile  and  the 
use  of  the  lactose  broth  with  confirmation  of  the  B.  Coli 
group  (and  since  then  it  has  been  recommended  to  differ- 
entiate the  fecal  from  so-called  non-fecal  forms  of  B.  Coli 
in  order  to  narrow  down  the  evidence). 

I  think  the  work  involved  was  too  great  for  the  value 
received  in  these  various  isolations  o.s  routine  and  have 
given  more  attention  to  the  tests  for  B.  Typhi,  etc.  Owing 
to  the  trend  of  opinion  against  B.  Welchii  as  of  any  signi- 
ficance a  new  media  has  been  developed  at  this  laboratory 
and  used  for  nearly  two  years  past — a  modification  of  the 
lactose  peptone  bile  by  the  addition  of  brilliant  green,  which 
eliminates  B.  Welchii  from  the  presumptive  test. 

The  following  table  showed  the  relative  number  of  tests 
for  specific  bacteria  which  we  made  during  the  last  four 
years: 


1917 
Bacteria,   (total  count  37*   O...      10.673 

B.   Coll    (presumptive) 10.724 

B.    Typhi X09 

P.    .Sporogenes 361 

I!.    Welchii 1.2Sf) 


1918  1919  1920 

11.518  13,377  13,349 

11,537  13.377  13,357 

1.325  708  728 

860  296  150 

238  72 


From  April  1,  1917,  to  April  1,  1918,  the  presumptive  test 
for  B.  Coli  was  confirmed  and  identification  of  B.  Welchii 
made  with  the  result  that  out  of  5,28.^  samples  examined 
B.  Coli  was  positive  in  l.JO.'J  samples  and  B.  Welchii  was 
present  in  only  1  per  cent  of  the  total  samples.  It  also 
indicated  that  4  per  cent  of  the  presumptive  B.  Coli  tests 
contained  B.  Welchii,  or  vice  versa,  that  9(>  per  cent  of  our 
presumptive  tests  were  certainly  B.  Coli. 

We  have  found  B.  Welchii  in  ire  in  the  absence  of  B.  Coli 
and  the  intestines  of  sea-gulls  exposed  dead  to  very  cold 
weather  to  the  exclusion  of  B.  Coli.  Samples  of  water  con- 
taining B.  Welchii  when  tested  for  several  day.^  in  succession 
have  very  soon  shown  the  disappearance  of  Welchii,  indicat- 
ing that  the  spores  may  develop  in  water  supply  and  die 
out,  and  that  Welchii  does  not  form  spores  in  water. 
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'  23.  W.  C.  U.  Baton,  Pittsburgh,  Pa. — I  have  made  some 
studies  of  B.  Welchii  but  never  arrived  at  a  point  where  I 
placed  any  practical  value  on  the  results  obtained.  In 
1911-12  we  made  quite  an  exhaustive  study  of  the  presump- 
tive test  for  the  colon  grioup.  (See  1912  report  of  the 
Bureau  of  Water,  Pittsburgh.)  We  ran  into  an  anaerobic 
gas-forming  bacillus  which  caused  a  disturbance  in  the 
smoothness  of  the  presumptive  colon  test.  This  organism 
we  called  the  "gas  bacillus"  because  we  were  unable  to  make 
it  check  up  satisfactorily  with  our  conception  of  B.  Welchii; 
it  was  probably  closely  allied  to  that  organism.  We  were 
unable  to  devise  a  means  of  absolutely  eliminating  or  in- 
cluding it  in  the  presumptive  test.  It  did  not  appear  with 
regularity.  As  nearly  as  we  could  detemiine,  it  seemed  to 
appear  more  frequently  during  periods  of  low  than  high 
temperatures  of  the  water.  It  will  appear  in  any  presump- 
tive test,  but  is  eliminated  from  confirmed  colon  tests  be- 
cause it  will  not  develop  on  the  isolation  plate.  About  this 
time  the  1912  edition  of  Standard  Methods,  A.  P.  H.  A.,  out- 
lined the  test  for  B.  Sporogenes.  We  made  considerable 
trial  of  this  test  to  see  if  it  appeared  to  have  any  practical 
value  locally.  As  I  remember  it,  we  were  able  to  get  an 
occasional  isolation,  but  the  test  did  not  promise  to  be 
useful  in  routine  work  and  was  discontinued. 

It  is  my  opinion  that  B.  Welchii  or  B.  Aerogenes  Cap- 
sulatus  as  well  as  B.  Sporogenes  (sometimes  named  B. 
Enteritidis  Sporogenes)  and  the  organism  above  referred 
to  as  the  "gas  bacillus"  are  all  closely  allied. 

See  No  Substitute  Yet  for  Colon  Test 
As  yet  I  have  seen  no  method  of  getting  away  from  the 
colon  test,  but  I  believe  it  can  be  greatly  improved  in  value 
by  careful  confirmation  and  by  determination  of  the  main 
species  of  the  group.  Some  four  or  five  years  ago  we  did 
considerable  work  on  the  Colon-Aerogenes  group,  as  found 
in  fecal  matter  and  other  sources.  As  time  permits,  we  are 
still  working  on  improved  methods  of  separating  the 
Aerogenes  from  Coli  in  routine  tests.  We  believe  we  are 
able  to  make  better  interpretations  of  results  than  formerly. 
I  believe  the  time  is  not  far  distant  when  interpretation  of 
bacterial  water  analyses  is  going  to  be  on  a  very  firm 
foundation  and  the  experienced  man  is  going  to  be  able  to 
classify  the  sanitary  quality  of  waters  within  quite  narrow 
limits.  When  this  is  done  we  shall  probably  find  ourselves 
cut  loose  from  arbitrary  standards  and  rule-of-thumb 
methods. 

I  have  no  personal  evidence  that  B.  Welchii  causes  water- 
borne  diarrhea.  I  can  conceive  from  the  nature  of  the 
organism  that  in  numbers  it  might  cause  considerable  dis- 
turbance in  the  intestinal  tract. 

26.  H.  E.  Jordan,  Indianapolis. — We  have  found  from  time 
to  time  in  the  chlorinated  filtered  water,  during  the  cold 
months,  organisms  (named  by  us  F-11-21)  which  produce 
initial  fermentation  in  lactose  broth,  are  not  recoverable  on 
the  ordinary  sub-culture  plates  and  require  a  commensal 
to  bring  their  various  reactions. 

During  the  winter  of  1919-20,  Indianapolis,  and  a  good 
many  other  cities  in  this  part  of  the  country,  had  a  consider- 
able amount  of  infection  which,  according  to  the  views  of 
some  physicians,  manifested  itself  in  certain  cases  in  the 
respiratory  tract  and  in  other  cases  in  the  intestinal  tract. 
The  winter  of  1920-21  was  relatively  free  of  both  types  of 
infection. 

Available  literature  indicates  that  those  who  studied  B. 
Welchii  and  possibly  identical  or  related  organisms  in  the 
earlier  days  found  it  associated  with  soil  pollution.  Studies 
of  intestinal  outbreaks,  I  believe,  can  nearly  always  be 
correlated  with  irregularities  of  filter  operation  or  mishaps 
to  distribution  systems  which  would  be  showTi  if  the  volume 
of  work  done  in  the  control  laboratory  was  large  enough 
to  make  it  deserve  the  term  "control." 

In  my  recent  paper  on  "Fifteen  Years'  Filtration  Practice 
in  Indianapolis"  there  is  an  extensive  series  of  tabulations 
of  B.  Coli  counts.  The  figures  were  presented  to  convey  to 
those  interested  in  this  kind  of  work  some  idea  of  the  feelino; 
that  I  have  that  we  should  not  deny  the  presence  of  fecal 
organisms  in  purified  water  supplies.     It  is  not  a  question 


of  the  presence  but  of  the  concentration  of  fecal  organisms 
that  is  significant.  I  have  repeatedly  suggested  in  conversa- 
tion that  in  bringing  a  purified  water  from  surface  sources, 
as  long  as  the  supply  receives  pollution  from  intestinal  dis- 
orders, we  must  take  it  for  granted  that  it  is  oniy  a  ques- 
tion of  drinking  a  large  enough  quantity  ot  water  until  the 
individual  takes  in  organisms  associated  with  every  type  of 
such  disorders.  It  is  only  when  the  mass  action  of  a  large 
group  of  fresh  individuals  having  intestinal  disorders  occurs 
that  we  have  the. transmission  of  the  troubles  to  uninfected 
individuals:. 

POSSIBLE  Test  Methods 

I  have  very  little  doubt  that  the  inhabitants  of  every 
city  that  uses  a  purified  water  drink  B.  Welchii  in  greater 
or  less  numbers  every  day.  The  question  is  whether  or  not 
these  organisms  are  virulent  and  whether  their  concentra- 
tion is  great  enough  to  produce  sickness.  With  this  in  mind 
we  have  been  giving  much  thought  to  methods  that  might 
be  followed  to  make  a  fairly  accurate  numerical  estimation 
of  the  kinds  of  organisms  present,  doing  this  by  the  dilution 
method.  The  fundamental  in  this  would  be  the  elimination 
of  non-spore  forming  organisms.  Whether  these  should  be 
eliminated  from  the  raw  water  by  chlorination  or  heat 
sterilization  is  a  question.  Another  procedure  would  be  to 
inoculate  various  tubes  of  plain  peptone  broth  with  dilutions 
from  the  original  sample — this  broth,  according  to  the  con- 
census of  opinion  found  in  textbooks  on  bacteriology,  being 
the  medium  in  which  B.  Welchii  is  more  likely  to  form 
spores.  After  an  opportunity  has  been  given  to  spore-form- 
ing organisms  to  reproduce  themselves,  then  the  medium 
could  be  subjected  to  partial  sterilization  and  the  procedure 
of  the  deep  endo  plate  and  milk  tubes  carried  on.  I  believe 
that  it  is  a  comparatively  simple  matter  for  non-spore  form- 
ing organisms  that  have  a  tendency  to  overgrow  to  be 
eliminated. 

We  are  going  to  try  the  matter  out  in  our  laboratory,  but 
it  will  probably  be  a  year  or  two  before  we  make  up  our 
minds  as  to  the  best  procedui'e  in  order  to  take  in  at  least 
one  season's  variations  in  bacterial  flora. 

[To  he  continued  June  9,  with  statements  hy  N^  J.  Bovmri,  S.  0. 
Prescott,  M.  J.  Rosenuu  and  others  listed,  loith  reference  numbers 
in  group  3  of  the  table,  p.  92^. — Editor.] 


Montreal  Retains  Mayor-and-Council  Charter 

By  a  majority  of  some  17,000  in  a  vote  of  68,000  out 
of  147,000  possible  votes,  the  electors  of  Montreal  on 
May  16  voted  for  a  mayor-and-council  city  charter,  with 
(1)  an  executive  committee  of  five  councilmen,  chosen 
by  the  council,  and  (2)  a  director  of  municipal  services, 
also  appointed  by  the  council,  with  such  duties  as  the 
council  may  assign  to  him  from  time  to  time.  The 
councilmen  will  be  elected  by  plurality  vote,  one  each 
from  35  wards.  The  defeated  alternative  charter  pro- 
vided for  a  council-manager  plan,  the  council  to  consist 
of  15  members  chosen  by  proportional  representation, 
five  each  from  three  districts,  and  the  general  manager 
to  be  appointed  by  the  council.  Under  the  plan  adopted 
the  mayor  will  be  paid  $10,000  a  year  and  councilmen 
$1,500,  with  e.xtra  pay  of  $1,500  for  the  chairman  and 
$1,000  for  the  members  of  the  executive  committee.  The 
rejected  plan  was  drawn  by  a  charter  commission  ap- 
pointed by  the  Provincial  Government  and  the  adopted 
plan  was  the  work  of  local  members  of  the  Provincial 
Legislature.  For  some  two  years  Montreal  has  been 
governed,  in  most  respects,  by  an  Administrative  Board, 
appointed  by  the  Provincial  Government,  the  old  mayor 
and  council  remaining  in  office,  but  having  little  power. 
The  new  charter  will  go  into  effect  Nov.  1.  The  altei-- 
native  plans  are  outlined  in  parallel  columns  in  the 
Canadian  Municipal  Journal  for  April. 
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Freezing  Action  of  Water  Distorts 
Steel  Column  and  Base 

By  C.  p.  Borland 

St.  Paul,  .Minn. 

THE  accompanying  photograph,  indicating  the  tre- 
mendous force  which  may  be  exerted  by  the  freez- 
ing action  of  water  upon  structural  steel  and  cast-iron 
members,  is  of  a  cast-iron  base  supporting  a  structural 
steel  column  recently  erected  at  St.  Paul,  Minn. 


ui.sToirriox  of  strictlkal  me.mbeks  due  to  i-keez- 

ING  OF  WATER  IN  CAST-IRON  BASE 

On  March  28  steel  and  cast-iron  members  were  ex- 
posed to  a  heavy  downpour  of  rain  which  was  accom- 
panied by  a  driving  wind.  On  the  following  day  the 
temperature  dropped  rapidly  and  ly  the  morning  of 
March  29  had  reached  zero.  The  rain,  being  driven 
against  the  steel  column  ran  down  tlie  columnn  web  A, 
and  on  down  between  the  ends  of  the  filler  plate  (be- 
tween the  angle  li  and  the  web  ^4 )  and  the  angle  C. 
As  the  oval  opening  in  the  top  of  the  cast-iron  ba.se  lay 
directly  under  this  flow  of  water  and  under  the  out- 
standing leg  of  ange  B  the  cell  in  the  cast-iron  base 
became  filled  with  water. 

As  the  water  froze  the  top  of  the  cast-iron  base  was 
sheared  along  the  inner  web  and  was  also  deflected 
upward,  bending  the  horizontal  leg  of  the  angle  B  up- 
ward a  distance  of  li  in.  An  inspection  revealed 
that  no  injury  had  been  done  to  the  web  nor  had  the 
top  of  the  cast-iron  base  been  distorted  where  the  col- 
umn web  and  the  flanges  tcok  bearing. 

Author  of  Lor  Flume  Article 

In  the  article  on  log  flume  construction  in  Engineer- 
in  f/  Snii^-Ilrrortl,  May  5,  1921,  p.  768,  the  author, 
V.  K.  Woods,  was  given  as  a  member  of  the  firm  of 
Palmer,  Pearson  &  Woods,  Salt  Crescent,  Wa.sh.  This 
f '.  an  error.  Mr.  Woods  is  no  longer  a  member  of  the 
frm.    He  is  now  located  at  Cranbrook,  B.  C,  Canada. 


Traffic  Problems  of  the  State 
Highway  Department 

statement  of  Main  Factors  Which  Should 

Determine  Economic  Development 

of  Highway  Systems 

By  CHARLE3  J.  Bennett 

state  Highway  Commissioner  of  Connecticut 

Piip-.r  presrntid  Mny  13  at  the  Conference  on  Highway  Traffh 
Hi  g Illation  held  undir  the  auspices  of  Yale  Universilu.  -Vi  u 
Haven,  Conn. 

THE  past  ten  years  have  seen  a  complete  transformation 
in  the  problem  confronting  administrative  officials  in 
the  state  hig^iway  departments.  In  the  early  days  of  high- 
way development  indications  pointed  to  a  simple  problem. 
Traffic  was  not  a  serious  factor  and  was  not  considered 
extensively  in  the  location  and  design  of  highway  systems. 
The  lack  of  vision  shown  in  this  approach  to  a  tremendous 
activity  was  lamentable.  At  that  time  the  administrativj 
officer  was  generally  a  man  who  knew  how  to  lay  out  high- 
ways simply  with  a  view  to  improve  their  general  condi- 
tion satisfactory  to  local  interests  and  to  the  accommoda- 
tion of  light  vehicles.  The  result  is  that  the  state  high- 
way systems  of  those  states  which  have  participated  for  a 
longer  time  in  the  improvement  of  highways  have  been  im- 
proved to  an  inferior  degree  of  excellence  and  are  not  satis- 
factory to  the  traffic  which   is  developing. 

For  this  reason  the  highway  administrative  engineer 
at  the  present  time  should  have  become  a  student  of  trans- 
portation rather  than  of  detail  highway  construction.  In 
other  words,  traffic  has  became  the  most  important  factor 
in  the  administration  of  public  funds  used  for  the  develop- 
ment of  highway  systems.  The  highway  engineer  should 
be  interested,  furthermore,  not  only  in  transportation  as  it 
affects  highways  but  in  all  classes  of  transportation  in  order 
that  he  may  determine  to  what  extent  and  for  what  facili- 
ties the  highway  program  should  be  developed. 

Over-Development  of  Vehicle 

No  one  at  the  present  time  has  any  proper  or  correct 
conception  of  the  place  in  the  transportation  scheme  which 
the  highway  must  fill.  Due  to  several  contributing  causes, 
the  development  of  highway  transportation  has  proceeded 
along  abnormal  lines.  There  has  been,  naturally,  a  tend- 
ency to  over-develop  highway  transportation.  This  over- 
development has  been  in  the  vehicle,  generally,  at  the  expense 
and  to  the  detriment  of  the  road.  There  has  been  a  very 
consequent  slacking  off  in  the  development  of  railroad  facili- 
ties, due  partly  to  the  over-development  of  the  motor  vehicle 
as  well  as  to  the  lack  of  funds  and  material  used  in  the 
enlarging  of  railroad  activity. 

We  have  had  a  very  serious  reduction  in  the  rail  trans- 
portation of  passengers  and  freight.  Some  of  this  decrease 
is  due  to  the  proper  development  of  the  motor  vehicle  and 
some  of  it  to  an  abnormal  or  unusual  use.  In  the  near 
future  we  must  come  to  realize  the  proper  place  for  each 
method  of  transportation  in  the  general  scheme,  and,  as 
rtatcd  above,  the  highway  engineer  is  vitally  interested  in 
this  problem.  If  we  know  to  what  type  of  traffic  the  high- 
way is  to  be  subjected,  our  problem  is  somewhat  simplified. 

For  purpo.scs  of  discussion,  let  us,  therefore,  dissect  this 
subject,  assume  certain  things  regarding  the  traffic  problem 
of  the  state  highway  liepartments  and  discuss  facts  or  sug- 
gestions which  may  come  from  the  division.  Traffic  may  be 
divided  rouchly  into  two  classes:  (1)  commercial  traffic,  in- 
cluding the  motor  truck;  and  (2)  passenger  or  pleasure 
traffic,  which  includes  all  motor  vehicles  using  the  highway 
for  carrying  passengers.  With  sliifht  exception,  it  may  be 
stated  that  the  class  of  highway  suitable  for  the  carrying 
of  commercial  traffic  will  be  adeiiuale  for  the  use  of  pas- 
senger vehicles.  Our  study  of  the  commercial  vehicle  and 
its  u.'»e  and  the  RuiUble  highway  for  this  agency  must,  there- 
fore, be  the  more  careful. 

In  order  properly  tn  outline  this  problem  we  must  know 
definitely  several  things  about  commercial  traffic.  It  is  evi 
dent  that  the  motor  truck  has  a  proper  place  in  the  schcmp 
of  transportation  and   must  be  operated,  to  be  economical, 
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within  certain  limits.  Figures  show  conclusively  that,  under 
the  present  cost  of  operation  of  motor  trucks,  the  maximum 
limit  for  the  economic  operation  of  motor  trucks  is  approxi- 
mately 125  miles.  At  this  point,  under  present  conditions 
and  with  freight  rates  as  they  exist,  the  cost  of  transporta- 
tion by  motor  truck  begins  to  exceed  the  cost  of  transporta- 
tion by  rail.  Consequently,  here  is  one  definite  limit,  under 
present  conditions,  for  the  operation  of  the  motor  truck.  As 
conditions  change,  however,  this  particular  limit  may  be 
lowered  or  raised.  For  instance,  if  we  increase  materially 
the  license  fee  on  motor  trucks,  the  economic  limit  of 
operation  will  be  reduced.  Conversely,  if  freight  rates  de- 
cline, the  economic  short  haul  limit  for  rail  will  be  reduced. 
Connecticut,  which  lies  midway  between  Boston  and  New 
York,  is  almost  entirely  within  the  above-mentioned  eco- 
nomic truck  operation  distance  from  both  New  York  and 
Boston.  This  is  interesting  and  an  indication  of  the  condi- 
tion which  materially  affects  our  railways  in  their  trans- 
portation of  local  freight. 

Service  Rendered  as  Basis  for  License  Fees 

An  analysis  of  the  daily  cost  of  truck  operation  shows 
that  out  of  a  total  operating  cost  of  $26.09,  lie.  is  spent 
for  the  license  fee,  or  for  that  portion  of  the  operating  ex- 
pense which  pays  for  the  use  of  the  road.  From  the  stand- 
point of  road  service  it  has  been  found  by  certain  experi- 
ments that  the  operating  cost  per  mile  on  a  hard,  smooth 
pavement  is  approximately  one-half  of  the  cost  on  an  ordin- 
ary earth  road.  If  the  direct  operating  cost  for  the  above- 
mentioned  truck,  including  the  cost  of  gasoline,  oil  and  tires, 
is  taken  into  consideration,  the  cost  for  these  items  is 
approximately  $G  a  day.  If  one-half  of  this  sum  is  saved 
by  road  improvement,  a  daily  saving  of  $3  will  be  made 
which,  reduced  into  yearly  license,  would  allow  a  maximum 
license,  based  on  the  saving  in  operation  during  250  work- 
ing days  per  year,  of  $750  as  against  (with  the  llc.-a-day 
fee)  $27.50.  These  figures  throw  a  new  light  on  this  phase 
of  the  problem. 

The  problem  of  Connecticut,  of  course,  is  not  the  problem 
of  Iowa  or  California.  We  have  no  immense  distances. 
We  are  not  developed  agriculturally  to  any  extent.  The 
development  of  our  highway  system  for  the  two  classes  of 
traffic  mentioned  above  demands  a  return  from  the  trafiic 
using  the  road,  because  there  is  but  slight  local  benefit 
accruing  to  abutting  property  owners.  This,  then,  is  the 
traffic  problem  of  Connecticut,  so  far  as  the  highway  de- 
partment is  concerned. 

We  are  concerned  only  incidentally  with  safety  of  traffic. 
This  is  the  responsibility  of  the  motor  vehicle  department. 
Our  general  concern  is  with  the  development  of  our  highway 
system  in  order  to  accommodate  the  commercial  and  pas- 
senger traffic  and  to  develop  this  system  by  means  of  the 
funds  secured  from  the  agency  which  uses  the  highways — 
the  motor  vehicle.  We  are  not  prepared  to  say  just  what 
proportion  will  ultimately  be  paid  by  each  type  of  vehicle. 
We  hope  to  establish  a  definite  relation  between  the  com- 
mercial vehicle  and  the  passenger  car.  We  must  not  attempt 
to  secure  from  the  passenger  car  an  amount  in  excess  of 
the  cost  of  service  rendered.  We  should  not,  in  the  case 
of  the  commercial  vehicle,  subsidize  it  at  the  expense  of 
the  state  and  to  the  detriment  of  the  railroad.  We  must 
endeavor  to  find  out  the  proper  place  for  each  type  of 
transportation  so  that  we  may  be  sound  in  our  conclusions. 

We  know  that  the  motor  truck  has  come  to  stay.  We 
realize  that  Connecticut  is  one  of  the  most  advantageous 
fields  for  its  development.  We  consider  it  no  moi'e  than 
fair  to  collect  from  the  commercial  vehicle  a  sufficient 
amount  of  money  to  provide  for  the  extra  service  rendered 
by  the  highway  to  this  agency.  This  is  the  traffic  problem 
of  the  state  highway  department  so  far  as  it  concerns  that 
department  itself.  The  width  of  highway,  the  type  of 
highway  and  the  ruling  grade  are  merely  incidents  which 
can  be  properly  related  to  the  economic  vehicle  limit  when 
the  same  is  found.  I  do  not  attempt  to  solve  this  problem, 
but  merely  to  state  it,  and  even  then  in  only  a  nebulous 
mannei'. 

The  future  holds  a  great  many  problems.  Before  these 
may  be  solved  they  must  be  expressed  in  definite  form.    To 


secure  definite  factors  to  include  in  these  different  equa- 
tions information  must  be  secured.  We  have  a  two-fold 
problem:  We  must  find  the  volume  of  traffic  which  may 
ultimately  use  the  highways  to  be  developed  and  we  must 
also  construct  a  type  of  highway  for  the  accommodation 
of  this  traffic  which  is  satisfactory  and  suitable.  Informa- 
tion at  hand  is  meagre.  The  effects  of  different  types  of 
traffic  on  different  types  of  road  surface  must  be  secured. 
The  volume  of  traffic  must  be  taken  at  different  seasons 
in  the  year  at  different  points  and  a  forecast  of  the  ulti- 
mate traffic  made  therefrom.  Studies  of  impact  stresses 
and  innumerable  things  suggesting  themselves  from  the 
general  situation  must  be  made. 

It  will  be  interesting  here  to  inject  a  statement  as  to 
the  volume  of  traffic  using  the  roads  of  this  state  on  a 
particular  three-day  period.  Early  in  May,  for  72  hour.s, 
the  total  number  of  vehicles  counted  at  56  points  in  the 
State  of  Connecticut  was  240,900.  These  were  divided  into 
204,300  passenger  cars  and  36,500  trucks.  This  information 
is  simply  preliminary.  The  volume  at  particular  points  is 
intense;  at  other  points,  the  volume  is  light.  Collecting 
these  data  and  drawing  inferences  from  them,  we  should 
be  able  eventually  to  find  the  proper  solution  of  the  high- 
way construction  problem  from  the  traffic  standpoint  and 
determine  the  types  of  highways  to  be  constructed  at 
different  points. 

When  it  comes  to  the  relation  between  amount  of  traffic 
and  the  cost  of  highway  repair  we  have  another  factor. 
It  may  be  shown  that  eventually  certain  highways  will 
need  certain  types  of  pavements  from  the  forecast  mads 
by  the  cost  of  maintenance  under  certain  volumes  of  traflSc 
and  by  the  volume  of  traffic  which  may  be  determined  as 
eventually  using  this  road.  The  problem  is  complicated. 
The  underlying  principle  which  should  be  stressed  is 
that,  in  order  properly  to  develop  our  traffic,  we  must 
secure  from  that  traffic  a  sufficient  payment  in  license  fees 
tp  pay  for  the  service  rendered.  Much  has  been  said  i-e- 
garding  the  advisability  of  taxing  a  particular  agency  for 
the  upkeep  of  roads.  When  it  is  thoroughly  understood, 
however,  that  the  roads  are  built  for  the  automobile  and 
without  particular  regard  to  any  other  type  of  traffic,  it 
seems  fair  to  lay  tl.e  burden  of  the  cost  of  financing  these 
improvements  on  this  agency,  which  is  the  most  benefited. 
Research  Bureau  Essential 

What  is  needed  more  than  any  other  information  is  a 
thorough  understanding  of  the  relation  between  traffic  and 
the  highway,  and  it  seems  imperative  that  means  for  se- 
curing this  information  be  established.  A  bureau  of  re- 
search is  needed.  This  bureau  should  investigate  the  detail 
relations  between  traffic  and  highway,  and  should  not  stop 
at  this  particular  point,  but  should  extend  its  work  to  a 
thorough  investigation  of  the  transportation  problem  from 
all  standpoints,  including  all  means  of  freight  and  pas- 
senger transportation,  having  in  mind  the  development  of 
waterway,  railway,  trolley,  highway  and  possibly  the  air. 
It  is  a  big  job  and  of  vital  importance  to  the  welfare  of 
the  country.  The  sums  of  money  spent  in  highway  im- 
provements are  tremendous.  The  effect  of  this  expenditure 
on  the  public  is  manifold.  Money  spent  on  one  agency  can- 
not be  spent  on  the  other.  Unnecessary  work  done  in 
highway  development  will  mean  curtailment  of  expenditure 
in  other  sources,  particularly  for  other  means  of  trans- 
portation. The  problem  should  be  stated  in  simple  terms 
and  solved  in  the  interests  of  the  general  public. 


Board  of  Estimate  and  Control  for  New  York  State 

A  State  Board  of  Estimate  and  Control  ha.'s  been 
created  for  New  York  by  an  act  passed  by  the  Legis- 
lature and  approved  by  the  Governor.  The  board  will 
consist  of  the  Governor  as  chairman,  the  state  controller 
and  the  chairman  of  the  Senate  and  Assembly  Finance 
Committees.  Besides  preparing  an  executive  budget, 
the  board  is  directed  by  the  act  to  consider  the  adminis- 
trative departments  of  the  state  for  the  purpose  of 
increasing  efficiency  and  economy  in  state  matters. 
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Pavement  Breaker  for  Starting 
Water- Works  Trenches 

FOR  cutting  trenches  through  pavements  a  machine 
resembling  a  small  mounted  pile  driver  has  been  de- 
veloped in  Detroit  by  the  engineering  department  of 
the  Board  cf  Water  Commissioners.  In  pipe  extension 
work,  of  which  no  less  than  141  miles  was  done  during 
1920,  frequent  cuts  have  to  be  made  through  6  and  10-in. 
concrete  p.ivement  base.     The  concrete  breaker,  which 


DETROIT  CONCRETE  AXD  PAVE.MENT  BREAKER 

in  shown  in  the  accompanying  views,  is  expected  to 
prove  a  great  labor-saver  in  this  work. 

The  machine  is  carried  on  tv^-o  short  crawler  tractors 
and  two  wheels.  On  the  forward  erid  of  the  fiame  is  a 
gasoline  engine,  and  on  the  rear  end  is  an  automatic 
hammer.  The  chisel  or  cutting  edge  of  the  hammer  is 
shown  set  crosswise  of  the  machine,  but  in  practice  the 
edge  is  generally  turned  parallel  to  the  trench.  The 
hammer  leads  can  be  moved  transversely  while  the  ham- 
mer is  being  rai.sed.  The  machine  is  built  to  break  a 
surface  6  ft.  wide;  wider  openings  require  several  trips. 

With  over-all  dimensions  9  x  15  ft.  x  14  ft.  2-in. 
height,  tlie  concrete  breaker  weighs  11,000  lb.  Its  wheel 
base  is  6  ft.  9  in.  The  traction  ba.se  has  21  x  10-in, 
tread  plates.  The  hammer,  weighing  1,225  lb.,  has  a  re- 
movable bit  14  in.  long  by  9  in.  wide  with  a  90  deg. 
beveled  cutting  edge  which  may  be  placed  lengthwise  or 
crosswise  of  the  hammer.  The  bit  is  a  steel  casting,  0.40 
to  0.50  per  cent  carbon,  casehardened  to  prolong  its  life. 

The  hammer  has  a  hoisting  speed  of  76  ft.  per  min., 
strikes  14  blows  per  min.,  and  has  a  crosswi.se  travel  of 
6  ft.  at  the  rate  of  35  ft.  per  min..  which  permits  a  shift 
of  IJ  ft,  between  blows.  It  is  picked  up  by  three  tilt- 
able  spurs  on  the  hoisting  chain;  these  spurs  are  held 
out  to  engage  lifting  lugs  on  the  hammer  by  an  angle- 


iron  track  bolted  to  the  leads,  and  trip  automatically  at 
the  upper  end  of  this  track.  The  track  is  in  removable 
sections  10  in.  long,  which  permits  increasing  or  de- 
creasing the  drop  of  the  hammer.  The  maximum  drop 
of  the  hammer  is  7  ft.  The  cross-travel  of  the  leads  is 
controlled  by  a  friction  clutch.  The  hammer  may  be  held 
suspended  by  a  ratchet  on  the  hoist  shaft,  which  permits 
the  machine  to  be  moved  about  from  job  to  job.  The 
load  speed  is  approximately  one  mile  per  hour  and  the 
breaking  speed  approximately  15  in.  per  minute.  The 
engine  is  81  x  12  in.,  developing  15  hp.  at  350  r.p.m. 

During  the  past  winter  two  of  the  machines  have 
been  used  to  break  frozen  ground  in  unpaved  streets. 
Up  to  April  they  had  been  used  more  for  this  purpose 
than  to  break  pavements.  Experience  indicates  that 
they  will  break  500  ft.  of  clay  frozen  to  a  depth  of  18-in. 
for  a  trench  6  ft.  in  width  in  an  8-hr.  day,  and  about 
the  same  length  of  8-in.  concrete  pavement.  They  work 
well  on  any  pavement,  but  better  on  asphalt  when  the 
surface  is  cold  and  hard.  In  hot  weather,  when  the 
asphalt  is  softened,  it  tends  to  stick  to  the  cutter. 

One  operator  with  a  laborer  following  handles  the 
machine.    The  gasoline  consumption  is  11  gal.  per  hour, 


'I-   HKEAKEH,   HAM 

and  1  qt.  lubricating  oil  is  consumed  per  day.  At  the 
close  of  the  1920  season  the  operator  was  paid  $1.04 
per  hour,  but  later  the  wage  was  reduced  to  90c.  Cost 
records  are  not  yet  available. 

WhWe  the  design  of  the  machines  is  new.  the  principle 
on  which  they  operate  has  been  tried  out  by  the  depart- 
ment for  more  than  a  year.  The  original  machine  re- 
quire the  operator  to  raise  the  hammer  each  time  a 
blow  was  struck,  and  it  was  not  possible  to  shift  the 
hammers  sidewisc.  The  old  machine  is  still  in  use,  has 
been  fitted  out  with  rubber-tired  wheels,  and  is  towed 
by  truck  to  various  parts  of  the  city  to  handle  small  jobs. 

George  H.  Fenkdl,  .superintendent  and  general  mana- 
ger. Board  of  Water  Commissioners,  states  that  Henry 
Cousino,  engineer  of  power  machinery,  is  largely  re- 
sponsible fur  the  design  of  tlie  breakers. 
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Baltimore  Pump  Sets  New  Duty 
Record  for  Centrifugals 

ANEW  duty  recoi'd  for  centrifugal  pumping  engines 
has  been  establi.shed  by  a  30  m.g.d.  unit  in  the  Mt. 
Royal  Station  of  the  water-works  of  Baltimore,  Md. 
The  official  tests  showed  a  maximum  duty  of  170,250,000 
ft. -lb.  per  1,000  lb.  of  steam  at  175  lb.  gage  pressure, 
60"  superheat  and  a  water  temperature  of  70"  F.  The 
Baltimore  unit  comprises  a  30  m.g.d.  single-stage  cen- 


THIRTY  MILLION-GALLON  CENTRIB^UGAL  PUMPING  UNIT 
MT.   ROYAL  STATION,  BALTIMORE 


The  contractor  for  the  complete  unit  was  the  Worth- 
ington  Pump  <k  Machinery  Corporation,  Harrison,  N.  J. 
The  pump  and  condenser  equipment  were  built  at  the 
Worthington  works,  and  the  turbine  was  built  at  the 
Lynn  works  of  the  General  Electric  Co. 

The  accompanying  table  shows  the  official  test  results 
of  the  City  of  Baltimore.  The  head  and  duty  results 
have  been  plotted  in  the  accompanying  curves.  The  tests 
were  made  jointly  by  the  city  and  contractor  under  the 
direction  of  F.  Howard  Cronin,  superintendent  Mechan- 
ical Division  Baltimore  Water  Department,  and  Robert 
W.  Allerton,  superintendent 
Erecting  Department  of  the 
Worthington  Corporation. 

In  making  these  tests  the 
condensate  was  caught  and 
weighed.  Suction  and  dis- 
charge quantities  were  meas- 
ured by  a  pitometer.  Steam 
pressure  was  read  from  a 
calibrated  gage  at  the  main 
throttle  and  temperature  was 
taken  by  thermometer  in  a  well 
at  the  same  point.  Vacuum 
pressure  was  measured  by 
mercury  column  attached  close 
to  the  turbine  and  exhaust 
temperature  by  a  thermometer 
in  a  well  close  to  the  con- 
denser. Temperature  of  the 
inlet  water  was  measured  near 
the  condenser.  The  suction 
water  pressure  was  measured 
by  calibrated  gage  near  the 
condenser  inlet,  and  discharge 
pressure  was  taken  close  to  the 
pump  discharge  outlet.  Veloci- 
ties  of   flow   were   computed. 


trifugal  pump  with  30-in.  in- 
let, 24-in.  outlet  and  36i-in. 
impeller  driven  by  a  1275-hp. 
Curtis  type  steam  turbine 
through  reduction  gears  in 
solid  bearings.  The  turbine 
exhausts  to  a  waterworks  con- 
denser with  4,000  sq.ft.  cool- 
ing surface.  On  the  end  of 
the  pump  shaft  is  a  special 
design  of  5-in.  supply  pump 
for  the  condenser  air  pump — 
which  is  an  "eductor"  type. 
The  air  pump  is  operated,  at 
starting,  from  a  connection  to 
the  suction  main  of  the  unit, 
this  being  under  about  40  lb. 
pressure.  Condensate  is  drawn 
from  the  condenser  hotwell 
by  a  two-stage  2-in.  1360- 
r.p.m.  pump  driven  by  a  3J-hp. 
Pelton  wheel.  The  condensate 
and  the  discharge  of  the  hy- 
draulic auxiliaries  is  received 
in  a  vented  sump.  The  tur- 
bine weighs  31,000  lb.  and  the 
pump  and  bed  plate  26.000  lb. 


CONDENSER  AND  AUXILIARIES  OF  MT.   ROYAL  CENTRIFUlJAL   FUilPING   UNIT 
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OFFICIAL  TEST  DATA  AND  RESULTS  OF  30.000,000  GAL.  CENTRIFUGAL  PUMP 

BALTIMORE.    MD. 

No  tif  tc^t I  2 

Date Augua.  1920  4  4 

Duration Urs.  2  4 

.\tniosphere  pressure  (elev.  I  H  ft.  Baltimore  datum) In.  hg.  32'^  F. 

Temperature  of  room Deg.  F. 

Throttle  steam  pressure  gage Lb.  per  sq.in. 

Throttle  steam  pressure  absolute Lb.  per  sq.in. 

First  stage  steam  pressure  gage Lb.  per  sq.in. 

First  stage  steam  pressure,  absolute Lb.  per  sq.in. 

Temperature  of  throttle  steam    Deg.  F. 

Degrees  superheat  of  throttle  steam Deg.  F. 

Aaor uni  exhau.st  outlet  of  turbine In.  hg.  corrected 

Varuum  exhaust  outlet  of  turbine Lb.  per  sq.in. 

Back  pre.=.sure  ab.»olute Lb.  per  sq.in. 

Temperature  corre.^onding  to  vacuum Deg.  F. 

Temperature  of  exhaust,  actual Deg.  F. 

Temperature  of  conden-sate Deg.  F. 

\Vt.  of  condensate  from  turbine,  including  leakage Lb.  per  hr. 

Wt.  of  conden.ser  leakage Lb.  per  hr. 

Conden-sate  chargeable  to  turbine Lb.  per  hr. 

.Suction  pres.sure.  inlet  to  condenser Lb.  per  sq.in. 

Suction  pressure,  inlet  to  condenser,  includirg  vel.  head Lb.  per  sq.in. 

Discharge  pressure  at  nozzle Lb.  per  .sq.in. 

Di.-*charge  pressure  at  nozzle,  including  vel.  head Lb.  per  sq.in. 

Distance  between  suction  and  discharge  pressure  gage Ft.  of  water 

Distance  between  suction  and  vol.  pressure  gage Ft.  of  w  ater 

Velocit,v  head  at  inlet  to  conden.ser Ft.  of  water 

\'elocity  head  in  discharge  nozzle Ft.  of  water 

Net  velocity  head Ft.  of  water 

Total  test  head  based  on  pre.s.sure  gages Ft.  of  water 

Total  test  head  based  on  vel.  gages Ft.  of  water 

Temp,  of  water  at  inlet  to  condenser Deg.  F. 

Temp,  of  water  at  suction  inlet  to  pump Deg.  F. 

Water  pumped  by  pitometer  in  suction  main M.G.D. 

Water  pumped  by  pitometer  in  discharge  main M.O.D. 

Water  pumped  by  suction  main  V'enturi  meter  indicating.  .    .  M.G.D. 

Water  pumped  by  suction  main  Venluri  meter  integrating. .  .  Al.G.D. 

Water  Hp.  by  discharge  main  pitometer Up. 

Duty  per  1.000  lb.  of  steam  test  conditions Millions  ft.  lb. 

Duty  per  1.000  lb.  of  steam  test,  contract  conditions Millions  ft.  lb. 

Temperature  ol  oil  entering  cooler Deg.  F. 

Temperature  of  oil  leaving  cooler Deg.  F. 

Nozzle  pre.ss.  Pelton  water  wheel Lb.  per  sq.f 

Hurling  water  pump  suction  pres.sure Lb.  per  sq. 

Hurling  water  pump  discharge  prcs.sure Lb.  per  sfi. 

Press.  hurUng  water  at  air  pump Lb.  per  sq.i 

Water  used  by  Pelton  wheel Gal.  per  mi 

Water  used  by  air  pump Gal.  per  m; 

•Speed  of  main  pump R.P.NI. 

.Speed  of  turbine R.P.M. 

Speed  of  Ilotwell  pump R.P.M.  L504  1,490 

Total  water  pumped  by  main  pump M.G.D.  25.59        31  633 

Total  water  lip  obtained Hp.  854.0        1,037.5 

Brake  Up.  at  main  pump  shaft,  estimated Hp.  1,133.0        1,250  0 

Efficiency  of  main  pmnp Percent  75.1  82.8 


AT  MT.  ROYAL  PUMPING  STATION. 
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The  speed  of  the  main  pump  was  measured  by  tach- 
ometer and  checked  by  a  hand  counter ;  the  turbine  speed 
was  computed  by  the  gear  ratio  (4.36).  Pressure  at 
the  Pelton  wheel  nozzles  was  taken  by  gage  and  the 
discharge  from   nozzle  rating. 
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HU.MP    CHAKACTERI.STICS    OF    .MT     RoYAI,    CENTKIFIJOAI. 
UNIT.   KKO.M  OKFIi-IAI.  TE.ST.S 

During  the  te.slH.  the  unit  was  run  usually  for  two 
hours  at  each  point  and  readings  taken  every  5  miii.  for 
the  more  variable  data  (pitometers,  gages,  etc.)  and 
every  10  min.  for  the  steadier  data  (temperatures). 
Constant  speed  luna  were  made  fxr^l  at  the  25.1,  33  and 
38.5  m.g.d.  rates.  As  the  33  rate  was  nearest  to  contract 
conditions  this  run  was  for  4  hours  with  readings  at 
10-  and  20-minule  intervals.  The  variable  speed  runs 
were  made  at  delivery  rates  of  40..''.,  30.5  26  and  22 
m.g.d.  During  runs  5,  6  and  7,  on  account  of  the  re- 
duced speed,  hurling  water  w!i«  liikt-n  from  the  suction 


main  and  correction  made  in  the  readings.  The  supply 
pump  then  furnished  water  to  the  oil  cooler  and  bear- 
ings only. 

Since  the  test,  this  unit  has  been  run  steadily  and 
for  the  past  two  months  continuously  at  a  40,000,000- 
gal.  rate. 

Traffic  on  English  Railways  in  1920 

In  a  recent  statement  of  tlie  British  Ministry  of 
Transport  on  the  operation  of  the  railways  in  1920  it 
is  shown  that  net  income  in  that  year  was  5  per  cent 
greater  than  that  in  1913,  with  a  decrease  in  general 
merchandise  tonnage  of  1  per  cent  and  a  decrease  in 
fuel  tonnage  of  20  per  cent.  Rates  on  general  merchan 
di.se  slightly  moie  than  doubled  and  rates  on  fuel  in- 
creased more  than  ."iO  per  cent.  Passenger  rates  in- 
creased about  80  per  cent.  Receipts  and  e.xpeiiditures 
for  the  two  years  were  as  follows: 


Total  reielpt*  . 
Total  expendltui 
MINI  ellaneouK    i<^ 


1813 
I  li!». 700.000 
83,500,000 
3.£00.0uu 

(49,800.000 


1920 
(297,100.000 
J50.800,00O 
4.300,000 


N«  t    |IK0111>-     

The  number  ot  passengers  carried  in  1920  was  1,566,- 
8.34,000  compared  with  l..W7,l  17.000  in  1919,  1.184.- 
196.000  in  1913.  Sea.son-licket  holders  increased  from 
584,000  in  1913  to  1,015.000  in  1920.  In  1913.  67,744,000 
tons  of  general  merchandi.se  freight  were  carried;  225,- 
554,000  tons  of  fuel,  and  70,864. .500  tons  of  "other  min- 
erals." In  1920  the  freight  reiord  wa.s:  General  mer- 
chandise 68.658,500:  fuel.  181.166,000:  other  minerals, 
68,063,000  tons. 


940 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  86,  No.  22 


How  One  Consulting  Engineer 
Got  a  Job 

Sidelights  on  the  Business  Side  of  Engineering 

in  Designing  Schoolhouses  for  the 

City  of  New  Yorii 

By  Elwyn  E.  Seelye 

Consulting  Engineer,  New  York  City 

ENGINEERS'  lately  have  been  awakened  to  the  fact 
that  one  of  the  reasons  for  their  mediocre  material 
success,  as  a  class,  is  their  lack  of  supplementary  busi- 
ness ability.  Many  of  them  are  in  a  state  of  economic 
bondage,  because  they  are  selling  their  time  on  a 
salaried  basis  rather  than  their  engineering  product 
as  a  commodity.  Therefore,  a  little  light  on  the  subject 
may  be  of  value.  The  relation  between  some  of  the 
ABC's  of  commercial  engineering  and  the  XYZ's  of 
structural  engineering  is  brought  out  in  the  following 
account  of  how  an  engineer  sold  his  abilities  to  the  con- 
tractor on  New  York  Public  School  No.  50. 

The  typical  school  building  in  New  York  is  T-shaped, 
the  top  of  the  T  consisting  of  a  five-story  classroom 
-ving  with  double  rows  of  class-rooms  and  corririnvs 
down  the  middle.  The  leg  of  the  T  is  the  auditorium 
wing,  which  is  two  stories  high.  The  auditorium  itself 
extends  under  the  five-story  wing  and  a  heavy  girder  of 
about  60  ft.  span  is  required  to  support  the  third,  fourth 
and  fifth  stories  of  the  class-rooms  above.  The  average 
structure  contains  about  100,000  sq.ft.  of  floor  surface. 

After  the   armistice,   the  architect   of  the   Board   of 


sidered  that  after  the  armistice  there  was  a  country- 
wide shortage  of  structural  steel  and  that  schools  located 
outside  of  the  city  had  long  been  built  of  concrete  to 
the  exclusion  of  structural  steel.  What  is  to  be  par- 
ticularly commended  is  the  fact  that  the  architect,  by 
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Education  decided  that  the  best  interests  of  the  city 
demanded  that  alternate  bids  be  permitted  on  a  rein- 
forced-concrete  frame  for  school  buildings,  though  for- 
merly the  schools  were  designed  with  a  fireproof 
structural  steel  frame.  The  alternate  allowed  the  bid- 
ders full  latitude  regarding  concrete  system  and  spacing 
of  columns  but  required  the  design  to  be  made  in 
accordance  with  the  building  laws  and  also  that  the 
architectural  requirements  be  strictly  adhered  to. 

The  wisdom  of  the  architect's  course  in  taking  con- 
crete  alternates   may   be   appreciated   when    it    is   con- 


leaving    the    design    open,    permitted    a    full    play    for 
engineering  talent. 

As  soon  as  the  concrete  alternates  were  announced 
engineering  staffs  of  the  bar  companies  and  patented 
systems  and  one  or  two  independent  engineers  pitted 
their  brains  against  one  another.  Each  competitor  prob- 
ably hoped  to  evolve  a  design  which  would  sweep  the 
field.  However,  owing  to  the  fact  that  the  successful 
contractors  sat  as  separate  judges  on  each  job,  no  one 
competitor  was  universally 
successful  and  more  than  one 
drew  a  prize. 

Unfortunately    for    the    in- 
j  dependent  engineers,  the  ques- 

/i;  tion  of  bar  delivery  was  very 

/ 1  \  ■  critical  and  they  did  not  re- 

ceive all  the  consideration 
which  their  designs  merited 
according  to  cold  figures,  ow- 
ing to  the  fact  that  they  had 
no  steel  to  deliver.  But  this 
disadvantage  was  partly  off- 
set because  they  had  nothing 
but  engineering  service  to  sell 
and  therefore  were  unbiased 
in  their  preliminary  design. 

A  preliminary  design  and 
estimate  had  to  be  prepared 
for  each  job  as  an  assistance 
to  the  general  contractor  in 
making  up  his  bids,  if  an  en- 
gineer was  to  stand  a  chance 
with  the  successful  bidder. 
Ki  \. ;  .  .  '\-~TKLCTiON  ■^^'  *-^^  contractors  were  "from 

Missouri."  This  preliminary 
estimate  was  an  expensive  operation.  The  framing  was 
very  irregular  and  the  jobs  fairly  large. 

The  writer  went  at  the  problem  as  follows:  All 
different  possible  methods  of  design,  such  as  combina- 
tions of  clay  tile,  metal  tile,  beam  and  girder,  flat  slabs, 
etc.,  were  considered,  together  with  variations  of  col- 
umn spacing,  arrangement  of  framing,  effect  on  archi- 
tectural features,  and  wall  types.  Tentative  designs 
reduced  to  cost,  pointed  to  a  simple  beam  and  girder 
construction  with  bearing  walls.  Construction  costs 
were  built  up  from  unit  costs,  somewhat  as  follows: 
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Having  selected  the  proper  design,  the  whole  structure 
was  designed  and  quantities  taken  off  and  a  complete 
and  reliable  estimate  of  the  quantities  of  concrete,  steel 
and  framework  made  up.  The  completed  estimate  was 
arranged  as  below: 

Concrete — 1:2  4     2.000  ru.vd. 

Concrete— I:  l!:3  (columns) 250  cu.yd. 

Concrete — 1 :3:6  (foundations  and  walls) 500  cu.yd. 

Reinforcing  steel  (.-ibove  ba:e  size) 300  tons 

Reinforcing  steel  ( J  in.  diam.) 50  ton^ 

Cold  drawn  wire  me.'h 30  ton~ 

Flat-slab  forms 100,000  <q  ft 

Beam  and  girder  forms  per  sq.ft.  of  contact  area   .  ,  ,  60.000  si)  ft 

Column  forms',  contact  area 5.000  sq  ft. 

Wall  forms,  contact  area.    .- 10.000  s,,, ft. 

This  simple  form  of  summary  is  furnished  more  in 
detail  for  contractors  who  keep  more  detailed  cost  sys- 
tems. 

The  next  step  was  purely  business.  It  consisted  in 
interviewing  the  bidder  and  convincing  him  of  several 
facts,  namely:  (1)  That  your  figures  were  reliable. 
(2)  That  you  had  the  knowledge,  ability,  and  organiza- 
tion to  turn  out  your  plans  on  time  and  get  them 
approved  on  time.  (3)  That  the  steel  could  be  bought 
more  economically  on  a  pound  price,  based  on  a  bar  list, 
than  on  a  lump  sum.  (4)  That  your  design  was  in- 
herently the  most  economical.  (5)  That  your  details 
would  require  the  least  amount  of  labor,  bending,  plac- 
ing and  formwork. 

The  contract  for  Public  School  No.  .50  was  awarded 
to  the  Putnam  Construction  Co.  Its  president,  Mr. 
O'Rourke,  a  man  familiar  with  both  public  schools  and 
reinforced  concrete,  was  an  able  engineer  as  well  as  a 
practical  contractor.  Mr.  O'Rourke  was  convinced  of 
the  soundness  of  the  writer's  plans  and,  being  desirous 
of  incorporating  many  practical  ideas  of  his  own,  de- 
cided to  employ  the  writer  and  have  him  prepai'e  a 
reinforced-concrete  design  and  working  drawings  for 
the  above  structure. 

An  administrative  problem  now  presented  itself.  The 
contract  for  the  drawings  called  for  their  completion 
and  approval  on  specified  dates.  In  other  words,  this 
meant  the  simultaneous  approval  of  the  Board  of  Edu- 
cation and  the  Building  Department  at  an  early  date 
after  the  completion  of  the  plans. 

The  design  was  placed  in  the  hands  of  an  experienced 
designing  engineer  and  the  detailing  in  charge  of  a  cap- 
able detailer.  The  detailing  engineer  kept  in  constant 
touch  with  the  Board  of  Education  and  supplied  it  vnth 
the  preliminary  prints  as  the  plans  progressed.  In 
this  way,  the  early  approval  of  the  board  was  obtained. 
It  was  due  to  faithful  compliance  to  the  building  laws 
and  .sound  engineering  practice,  that  the  early  approval 
of  the  Building  Department  was  secured.  It  is  worth 
while  noting  that  the  architectural  requirements  are 
exacting  to  a  high  degree  in  this  type  of  work. 

A  very  important  feature  in  the  economy  effected  in 
this  structure  consisted  in  detailing  it  with  the  straight 
loose  bars  graded  as  to  length  without  laps,  hooka  or 
bends.  This  method  is  shown  in  Fig.  1.  The  bars  were 
carefully  graded  as  to  length  for  moment  and  bond 
considered  at  the  free  or  non-continuous  end.  all  shear 
reinforcement  being  provided  by  stirrups.  It  is  an 
indisputable  fact  that  bends  and  hooks  and  extra  length 
for  anchorages  would  provide  a  greater  shearing 
.strength,  but  it  is  the  duty  of  the  engineer  to  eliminate 
all  waste  due  to  excess  material  or  labor  as  well  as  to 
produce  a  design  with  a  safety  factor  of  four  and  no 
more.  As  all  these  items  entailed  a  disproportionate 
amount  of  labor  or  material,  they  were  consequently 
dispensed  with  and  the  design  carried  out  in  accordanre 


with  the  American  Concrete  Institute  committee's  re- 
port of  1920.  This  recommends  a  shearing  stress  limit 
of  120  lb.  for  2,000-lb.  concrete,  if  properly  anchored 
web  reinforcement  is  used  with  steel  in  the  top  over  the 
supports. 

The  selection  of  the  type  of  construction  was  closelv 
connected  with  the  commercial  aspects  of  the  problem. 
Let  us  consider  first  the  types  of  walls,  which  may  be 
chosen;  for  instance,  bearing,  skeleton,  or  curtain  walls. 
By  way  of  explanation,  it  should  be  said  that  a  curtain 
wall,  under  the  nomenclature  of  the  New  York  Building 
Law  is  applied  to  that  wall  which  is  built  self-support- 
ing but  braced  by  wall  columns. 

After  viewing  the  costs  obtained  from  estimated  quan- 
tities extended  with  unit  prices,  it  was  found  that  the 
curtain  wall  and  the  skeleton  wall  were  the  most  eco- 
nomical types.  There  was.  however,  this  to  be  taken 
into  consideration.  The  school  contractors  are  special- 
ists and  are  experienced  in  one  type  of  construction, 
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namely,  a  brick  bearing  wall  school,  with  structural  steel 
beams,  girders  and  interioi-  columns,  fireproofed  and 
arched  with  cinder  concrete.  They  usually  sublet  the 
steel,  floor  arches  and  fireproof  construction  and  lay 
their  own  brick  work.  Conseciuentl.\-  they  were  experi- 
enced and  eflicient  in  the  building  of  a  bearing  wall  job, 
but  were  not  organized  for  working  a  complicated  rein- 
forced-concrete  job  nor  were  there  many  sub-contractors 
so  organized.  They  must  depend  for  sub-contractors 
for  the  reinforced-concrete  work  on  the  more  progress- 
ive of  the  cinder  concrete  arch  men.  Therefore,  it  will 
be  readily  seen  that  a  bearing  wall  job,  at  least  for  a 
starter,  presented  ample  opprtunity  for  the  builder  to 
take  advantage  of  his  own  experience  in  brickwork  and 
simplify  the  work  of  the  reinforced-concrete  sub-con- 
tractor For  these  reasons,  a  bearing  wall  design  was 
adopted. 

The  next  problem  for  solution  was  the  type  of  rein- 
force d-concrete  construction.  In  general  the  various 
possible  types  or  systems  are:  the  beam  and  slab,  metal 
core,  one-way  clay  tile  and  two-way  clay  tile  systems. 
Apparently  the  most  economical  of  these  systems  is  the 
core  type  of  const  met  ion,  but  practical  consideration 
swung  the  ba'ance  in  favor  of  the  beam  and  slab  type. 
Since  this  design  was  made,  there  have  been  many  im- 
provements inlroducod  in  the  removable  metal  core 
system  wbirh  point  to  this  system  as  n  coming  typ"  for 
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all  plastered  ceiling  or  light  live-load  construction.  The 
sub-contractors  who  were  available  were  not  familiar 
with  the  core  .system  and  therefore  this  system  was  dis- 
carded in  favor  of  the  beam  and  girder. 

The  next  problem  which  presented  itself  was  the 
designing  in  concrete  within  narrow  restrictions  as  to 
size  and  width  of  certain  members  heavily  stressed 
in  moment  and  shear.  This  problem  had  already  been 
solved  in  other  school  designs  with  the  use  of  steel  plate 
girders  and  triple  rolled  beams,  but  here  heavily  rein- 
forced concrete  girders  were  resorted  to.  The  most 
serious  case  oc- 
curred where  the 
auditorium  extended 
under  the  main  five- 
story  structure  and 
where  a  girder  was 
required  to  span  the 
width  of  the  audi- 
torium and  carr.\ 
three  stories  of  walls 
and  floors.  This 
problem  was  at  - 
tacked  along  the 
following  lines :  (1) 
The  span  was  short- 
ened. (2)  The  load 
was  relieved  by  re- 
arranging the  fram- 
ing. (.3)  Compres- 
sion steel  was  intro- 
duced. (4)  A  raised 
girder  of  full  depth 
between  ceiling  line 
and  window  sill  was 
used.      (5)      A    rich 

mix  was  used.  The  result  was  the  girder  shown  in 
the  view  in  Figs.  2  and  4  and  in  detail  in  Fig.  1. 

The  span  was  i-educed  by  placing  the  column  just 
inside  the  side  aisles  where  they  did  not  obstruct  the 
view  of  any  seats  and  only  sacrificed  one  seat  each. 
The  load  was  relieved  by  skewing  two  large  auditorium 
roof  girders  to  come  directly  into  the  columns  (Fig.  3). 

The  modern  school  building  is  an  aggregation  of 
class-rooms  but  it  has  warm  air  arteries,  breathing 
apparatus,  thousands  of  cabled  eyes,  telephone  nerves 
and  abdominal  passages.  All  these  conduits  must  be 
accorded  space  and  the  structural  engineer  must  allow 
for  their  free  passage. 

This  article  would  not  be  complete  without  mention- 
ing an  intimate  subject,  that  of  the  engineer's  fee.  The 
agreement  made  with  thj  contractor  required  that  a 
total  lump  sum  fee  be  paid  in  installments,  the  last  of 
which  came  due  when  the  third  tier  had  been  completed. 
The  salary  and  overhead  cost  were  about  50  per  cent, 
leaving  a  net  profit  of  50  per  cent,  which  was  satisfac- 
tory when  the  fact  that  this  was  an  entering  wedge  job 
was  taken  into  consideration  and  was  the  more  difficult 
because  it  was  the  first  of  its  type. 

To  sum  up.  this  lob  is  typical  of  nearly  all  entering 
wedge  work.  The  contractoi-s'  engineer  must  r-reate 
ideas  which  are  attractive  to  a  contractor.  He  must 
have  an  efficient  organization  to  execute  the  work,  the 
head  of  which  should  be  working  on  a  profit  sharing 
or  partnership  basis,  and  he  must  handle  the  different 
organizations  from  which  he  must  obtain  information 
and  approval  with  tact  and  consideration. 


FIG.    4. 
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IN   GIRDER 


Alterations  to  Queen  Lane  Water 
Filters,  Philadelphia 

By  John  S.  Ely 

Assistant  Engineer,  Bureau  of  Water,  Pliiladelplnia.  Pa, 

THE  Queen  Lane  water  filter  plant,  Philadelphia,  is 
being  doubled  in  capacity  by  converting  the  pre- 
liminary filters  to  rapid  or  mechanical  filters  and  con- 
tinuing the  present  slow  sand  filters  in  use  as  such. 
Coagulating  basins  will  be  built  for  the  mechanical 
filters.  The  present  sedimentation  reservoir  will  serve 
the  slow  sand  filters  only,  thus  nearly  doubling  the 
pre-sedimentation  period.  Other  changes  are  noted  in 
detail  below. 

The  Queen  Lane  filter  plant  was  built  in  1909-1911, 
and  is  the  latest  of  the  five  filter  plants  for  Philadelphia. 
It  was  designed  to  furnish  about  70  m.g.d.  to  districts  in 
the  North  and  Northwesterly  section  of  the  city.  It  is 
located  in  what  was  originally  the  north  basin  of  the 
old  Queen  Lane  reservoir.  The  south  basin  of  the 
reservoir,  having  a  capacity  of  175,000,000  gal.,  is  used 
as  a  sedimentation  basin.  The  filter  plant  consisted 
of  22  slow  sand  filters  of  0.75  acres  each.  40  preliminary 
filters,  each  32  x  40  ft.,  a  40,000,000-gal.  filtered  water 
I'asin.  a  power  house,  wash  water  tower  and  office  build- 
ing. As  the  plant  is  located  in  a  residential  section  of 
(Jermantown,  the  area  available  was  confined  to  the  two 
'  ity  blocks  on  which  the  original  basin  was  built  and 
1 1  was  necessary  to  design  the  plant  as  compactly  as 
t'ossible.  For  this  reason  the  slow  sand  filters  were 
Liilt  above  the  filtered  water  basin,  on  groined  arches. 

This  plant  is  nearer  the  center  of  the  city  than  any  of 
the  others,  and  is  advantageously  located  for  supplying 
a  large  area  by  gravity.  Therefore,  as  one  of  the  first 
steps  in  the  proposed  increase  of  the  water  supply  of 
the  city,  it  was  decided  to  increase  the  capacity  of  this 
plant.  The  40  preliminary  filters  are  in  size  and 
arrangement  very  similar  to  modern  rapid  sand  filters, 
and  by  making  changes  in  the  interior  piping  and  wash 
water  systems  and  adding  new  filtering  material,  this 
portion  of  the  plant  can  be  readily  converted  into  mod- 
ern mechanical  filters,  with  a  capacity  of  about  100 
m.g.d.  The  22  slow  sand  filters  will  then  be  operated 
independently  and  should  be  good  for  at  least  40  m.g.d. 
more,  making  a  total  of  140  m.g.d.  or  double  the  pres- 
ent capacity. 

This  arrangement,  however  requires  the  use  of  a 
coagulant  in  that  portion  of  the  water  which  is  applied 
to  the  mechanical  plant,  necessitating  the  construction 
of  additional  basins  and  a  head  house  for  applying  lime 
and  alum. 

As  none  of  the  surrounding  pi'operty  could  be 
acquired  except  at  almost  prohibitive  cost,  the  necessary 
space  has  been  found  for  the  required  coagulating  basins 
by  excavating  into  the  banks  of  the  original  resei*voir. 
A  head  house  has  been  designed  to  be  located  over  the 
outlet  end  of  the  raw  water  pumping  mains  at  the 
southwest  corner  of  the  plant. 

This  head  house  will  be  so  arranged  that  alum  and 
lime  in  proper  proportions  may  be  applied  to  only 
that  portion  of  the  supply  which  is  to  be  filtered  in  the 
new  mechanical  plant,  the  untreated  balance  being 
diverted  to  the  old  sedimentation  basin,  and  thence  to 
the  slow  sand  filters,  or  if  desired  the  whole  supply 
may  be  treated.  The  equipment  will  include  dry  feed- 
ing machines,  solution  tanks,  concrete  storage  bins,  elec- 
tric hoists   and   hand  ti-aveling  cranes  for  convenient 
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handling  of  the  chemicals.  The  necessity  for  these  is 
evident  when  it  is  realized  that  at  the  rate  of  2  grains 
per  gallon  it  would  be  necessary  to  use  1,200  lb.  of  alum 
per  hour,  or  14.4  tons  per  day. 

The  treated  water  will  be  carried  from  the  head  house 
by  a  line  of  reinforced-concrete  pipe  72  in.  in  diameter 
and  450  ft.  long,  connected  at  its  lower  end  with  a 
rectangular  supply  conduit  running  along  one  side  of 
the  basins.  A  similar  conduit  on  the  other  side  will 
carrj'  the  effluent  from  the  basins  to  the  mechanical 
filters.  The  basins  are  each  300  ft.  long,  but  vary  in 
width  from  64  to  80  ft.,  ac- 
cording to  the  width  of  the 
original  bank  on  which  they 
are  built.  Their  depth  varies 
inversely  as  the  width  so  that 
the  basins  have  a  uniform 
cross  section  of  about  950 
sq.ft.,  giving  at  a  100-m.g.d. 
rate,  a  mean  velocity  of  0.04 
ft.  per  second  and  a  sedimen- 
tation period  of  about  two 
hours. 

The  basins  have  9-in.  con- 
crete floors,  i-einforced-con- 
crete  side  walls  and  have 
skimming  weirs  at  the  outlet 
ends.  They  are  arranged  to 
work  in  parallel,  one-quarter 
of  the  supply  passing  through 
each  basin,  and  any  one  may 
be  placed  out  of  service  for 
cleaning  by  flushing  through 
a  16-in.  drain  to  the  street 
sewer.  The  changing  of  the 
preliminary  filters  into  a  me- 
chanical plant,  while  not  re- 
quiring    any     great     amount 

of  new  construction,  is  a  somewhat  slow  and  laborious 
process,  especially  so  as  it  is  necessary  to  keep  as  much 
of  the  plant  in  service  as  possible.  During  nearly  ten 
years  of  hard  service  with  Schuylkill  water  the  sand  and 
gravel  have  become  quite  thoroughly  choked  with  mud 
and  some  of  it  has  penetrated  to  the  strainer  systems 
and  collectors,  while  part  of  the  air  piping  is  badly 
corroded.  An  entirely  new  strainer  system  has  been 
designed  which  it  is  believed  will  prove  more  durable, 
and  larger  sizes  of  cast-iron  piping  are  required  to  take 
care  of  the  increased  quantity  of  water  to  be  filtered. 
These  changes  neces.sitate  the  removal  of  all  of  the  old 
.sand  and  gravel  and  some  altera*  ions  to  the  concrete 
floors,  roof  columns  and  wash  water  gullets.  The  old 
sand  cannot  be  used,  but  the  gravel  will  be  wa.shed  and 
replaced,  and  30  in.  of  new  filter  sand  placed  upon  it. 

After  the  completion  of  the  work  already  described,  it 
is  the  intention  to  improve  the  .south  basin  of  the 
original  reservoir,  which  i.s  to  be  used  as  a  .sedi- 
mentation basin  for  the  slow  .sand  filters.  This  basin 
now  ha?  no  baflles,  and  the  inlet  and  the  outlet  are  both 
on  the  .same  side,  consequently  there  is  a  tendency  for 
the  water  to  run  .straight  acro.ss  the  ba-tin.  A  concrete 
inlet  flume  will  be  built  along  the  west  side  of  this  basin 
and  so  arranged  as  to  distribute  and  aerate  the  raw 
water.  Baflles  of  A-frame  or  similar  construction  will 
be  built  across  the  basin  and  .so  arranged  as  to  give  a 
maximum  period  for  sedimentation.  It  is  believed  that 
this  improvement  will  enable  the  present  final  filters  to 


take  care  of  considerably  more  water  than  the  40  m.g.d. 
already  mentioned. 

In  connection  with  the  work  outlined,  the  equipment 
of  the  Queen  Lane  Pumping  station,  which  supplies 
raw  water  to  the  filters,  is  to  be  entirely  renewed.  The 
four  old  vertical  triple  expansion  pumps  are  being 
replaced,  one  by  one,  by  four  turbo-centrifugal  units 
of  40  m.g.d.  capacity  each.  The  boiler  capacity  is  to  be 
increased  from  2,800  to  4,000  hp.,  and  new  coal  bunkers 
and  coal  and  ash  handling  machinery  will  be  installed. 

The  two  48-in.  force  mains  to  the  filter  plant,  about 
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two  miles   distant,  will   be   supplemented   by  a   60-in. 
steel  pipe  line. 

The  designs  for  the  alterations  outlined  were  made 
under  the  direction  of  George  W.  Fuller,  who  was 
retained  by  the  city  as  consulting  engineer.  The  work 
is  being  done  under  the  direction  of  Carleton  E.  Davis, 
chief  of  the  Bureau  of  Water.  Edward  Fay  &  Sons. 
Philadelphia,  are  the  contractors  for  Iniilding  the  new 
basins  and  head  house,  which  are  now  about  one-half 
completed. 

Water  Jacketing  Concrete  Pressure  Pipe 

Reports  from  Germany  state  that  a  new  method  of 
preparing  concrete  pipe  for  high  pressure  resistance 
is  being  experimented  with.  The  basic  principle  is  to  en- 
case the  pipe-line  carrying  the  pressure  in  one  of  larger 
diameter,  and  to  keep  the  intervening  space  between  the 
two  pipes  under  water  pressure  of  about  half  the  head 
prevailing  inside  the  smaller  pipe  line.  The  water 
jacket  counteracts  the  water  pressure  of  the  internal 
pipe  line  to  an  extent  e<iual  to  its  own  pressure.  In 
this  way,  according  to  the  report,  reinforced-concrete 
pipes  can  be  used  for  carrying  water  under  double  the 
Treasure  which  they  are  normally  able  to  resist.  The 
rlrurture  is  made  more  rigid  by  pliicing  webs  radially 
between  the  two  pipes.  It  is  claimed  that  this  greatly 
helps  to  resist  high  pressure  of  ground  and  the  shocks 
from  traffic.  It  is  suggested  that  the  rfl'ect  obtained  can 
be  multiplied  by  using  more  than  one  rasing. 
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A  Plan  for  Meeting  Water-Supply  and  Sewerage  Costs 

Distribulion  of  Firsf  Cos(  and  Operating  Charges  in  Accordanre  with  Public  and  Private  Benefits 
Capital  Charges  End  with  Life  of  Bonds — Application  of  Plan  to  Suburban  District 


By  Robert  B.  Morse  a 

Chief     Enginefir.     Washington 

.Suburban     S'anitary     District; 

Chief     Engineer.     Marylajid 

.State  Department  of  Health 

THE  plan  for  meeting  both  capital  and  operating 
costs  of  water  and  .sewerage  sy.stems  outlined  in  this 
paper  is  founded  upon  two  primary  principles,  one 
that  public  and  private  benefits  should  be  separately 
considered,  the  other  that  fixed  and  operating  charges 
represent  two  classes  of  costs  whose  payments  should 
be  differentiated.  By  this  method,  the  installation  of 
both  water  supply  and  sewerage  systems  is  paid  for 
by  a  combination  of  property  tax,  annual  front-foot 
assessment,  house  connection  cash  payment,  meter 
service  charge,  and  water  consumption  charge.  The 
general  distribution  of  these  charges  is  as  follows: 

1.  Fixed  charges:  (a)  The  general  tax  is  used  to 
pay  only  that  part  of  the  cost  of  water  and  sewerage 
construction  which  is  of  value  to  all  the  taxable 
property,  such  as  reservoirs,  pumping  stations,  treat- 
ment works,  supply  and  outfall  lines,  (b)  The  front- 
foot  assessment  pays  for  that  part  of  the  cost  of  service 
which  is  of  special  value  to  properties  along  water  and 
sewer  lines,  (c)  The  payment  for  house  connections 
includes  cost  of  work  from  water  or  sewer  main  to 
property  line. 

2.  Maintenance  and  operating  costs  (d)  The  meter 
service  charge  covers  the  "ready-to-serve"  portion  of 
the  operating  costs,  (e)  The  water  consumption  charge 
provides  for  the  fluctuating  costs  of  maintenance  and 
operation  of  both  water  supply  and  sewerage  service. 

This  plan  is  now  in  operation  in  the  Washington 
Suburban  Sanitary  District  in  Maryland.  While  all  the 
elements  contained  therein  are  not  new,  it  is  believed 
that  it  represents  a  unique  co-ordination  of  all  of  them, 
at  any  rate  in  a  general  water  supply  and  sewerage  dis- 
trict. 

Differs  From  the  Brockton  Plan 

In  addition  to  covering  water  supply  as  well  as 
sewerage  construction  and  operation,  the  systeii  differs 
from  the  well-known  Brockton  sewerage  met.iod  in 
two  major  and  in  several  minor  respects.  It  makes  (1) 
a  fundamental  distinction  between  capital  and  operat- 
ing charges  and,  (2),  provides  for  a  flexible  adjustment 
of  relative  charges  in  accordance  with  variations  in 
systems.  The  Brockton  plan  does  not  emphasize  either 
of  these  coMsidcrations,  but,  perhaps  on  account  of  legal 
and  local  restrictions,  distributes  inflexibly  and  def- 
initely the  charges  between  general  tax,  assessment, 
and  consumption  classes.  Both  plans  employ  the  same 
sources  of  revenue,  since  these  are  the  only  possible 
ones,  but  they  differ  completely  in  the  fundamental  phi- 
losophy of  distribution  of  charges  between  these  sources. 

Methods  of  Paying  for  Systems — The  usual  methods 
of  paying  for  municipal  water  and  sewer  construction 
and  operating  costs  fall  into  one  or  more  of  the  follow- 
ing classes:  (a)  general  taxation,  (b)  special  assess- 
ments, (c)  rates  based  upon  service.  The  use  of  any 
single  one  of  these  methods  of  payment  would  impose 
an  undue  burden  upon  many  properties,  since  no  one 
of  them  is  equitable  in  its  distribution  of  costs. 


Abel  Wolman 

Division     Engineer,     Maryland 

State    Department    of    Health, 

Baltimore.    Mel. 


Manifestly  'any  plan  of  meeting  the  costs  of  con- 
struction, maintenance,  and  operation  of  water  supply 
and  sewerage  works  should  be  founded  upon  the 
principle  that  the  expense  entailed  upon  any  individual, 
public  or  private,  should  be  proportionate  to  the  benefits 
which  he  derives.  A  thoroughly  equitable  financial  plan 
for  constructing  and  operating  water  and  sewerage 
systems  must  involve  a  combination  of  all  the  three 
methods  indicated  above.  The  mere  presence  of  water- 
woi'ks  or  sewerage  in  any  town  is  of  value  to  all  of  the 
taxable  property,  remote  though  it  may  sometimes 
appear. 

The  only  portion  of  the  cost  of  water  and  sewerage 
f-ervice  that  should  be  allocated  to  the  tax  rate  is  the 
measure  of  value  that  such  service  represents  to  all 
the  taxable  property,  unless  a  graded  plan  of  taxation 
on  the  basis  of  geographical  location  is  used. 

That  part  of  the  cost  of  service  which  lepresents  a 
special  value  to  all  properties,  vacant  and  improved 
alike,  along  water  and  sewer  lines  may  be  reasonably 
met  by  special  assessment.  The  amount  of  this  special 
assessment  should  be  as  closely  as  possible  proportionate 
to  the  expense  that  the  mere  presence  of  the  property 
entails  upon  the  system.  This  expense  is  determinable 
by  the  length  that  the  property  binds  upon  the  public 
way  in  which  the  pipe  line  is  placed.  In  the  case  of  a 
system  properly  designed  this  assessment  should  be 
independent  of  the  size  of  the  pipe  in  the  street. 

Special  Assessments  for  Portion  of  Cost 

The  third  class  of  benefit,  and  the  greatest,  is  enjoyed 
by  the  developed  properties  along  the  pipe  lines,  and  it 
is  the  connection  of  such  properties  with  the  system  and 
their  use  thereof  which  give  rise  to  the  major  part  of 
the  costs  of  maintaining  and  operating  the  system. 

An  exact  analysis  of  the  benefits  received  by  the  . 
various  classes  of  property  above  discussed  is  difficult  of 
accomplishment.  The  problem  may  be  solved,  however, 
with  a  degree  of  approximation  which  will  give  a  reason- 
ably fair  division  of  costs.  The  solution  necessarily  will 
be  governed  somewhat  by  local  prejudices,  and  policy 
frequently  dictates  that  such  prejudices  should  deter- 
mine the  absolute  amounts  of  the  several  classes  of 
charges.  Local  feeling,  however,  should  not  be  allowed 
to  destroy  the  fundamental  philosophy  of  the  plan. 
There  should  be  firm  adherence  to  the  principle  that 
capital  cost  be  met  by  the  tax  rate  and  by  front-foot 
assessment,  and  that  expense  of  maintenance  and  opera- 
tion be  covered  mainly,  if  not  wholly,  by  charges  for 
service  rendered. 

It  is  convenient  and  substantially  equitable  to  measure 
the  value  of  a  system  to  alMthe  property  in  the  com- 
munity (that  is,  the  charge  to  the  tax  rate)  by  the 
capital  cost  of  the  main  elements  of  the  system,  such  as 
reservoirs,  pumping  stations,  treatment  works,  supply 
and  outfall  lines,  and  that  portion  of  the  cost  of  main 
arteries  and  collectors  which  w-ould  represent  the 
excess  of  their  cost  over  that  of  equal  lengths  of  sma'l 
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distributors  and  laterals.  The  fmnt-foot  assessments 
should  meet  the  cost  of  the  pipes  and  appurtenances 
necessary  for  bringing  -.vater,  including  thai  for  fire 
fighting,  to,  and  conveying  sewage  from,  local  areas. 
The  assessment  charge,  however,  should  not  include  the 
cost  of  water  and  sewer  connections.  The  expense  of 
constructing  these,  which  from  the  main  to  the  property 
line  should  be  done  by  the  municipality,  should  be  met 
by  a  charge,  preferably  a  uniform  one,  upon  the 
properties  connected.  The  expense  of  making  these 
connections  represents,  to  a  great  extent,  the  particular 
benefit  that  a  built-up  property  receives.  If  more  nearly 
theoretical  accuracy  is  desired,  it  may  include  the  cost 
of  fire  hydrants  and  their  connections.  If  so,  the  assess- 
ment charge  is  relieved  of  this  cost. 

Univers.\l  Metering  Accepted  Desideratum 

On  the  maintenance  and  operating  side  the  principle 
of  universal  metering  is  here  assumed  as  an  accepted 
desideratum.  The  cost  of  water  delivery  and  pipe 
upkeep  should  be  met  by  a  "ready-to-serve"  and  a  con- 
sumption charge.  If  the  meter  is  furnished  by,  and 
remains  the  property  of,  the  municipality,  as  is 
desirable,  the  "ready-to-serve"  or  .so-called  "service" 
charge  should  include  an  element  to  cover  the  fixed 
charges  on  the  cost  of  the  meter,  unless  its  cost  is 
included  in  that  of  the  house  connection.  Whenever 
there  is  an  antipathy  towards  sewer  rentals  as  such,  it 
is  in  a  measure  eciuitable  to  cover  the  cost  of  mainte- 
nance and  operation  of  the  sewerage  system  by  an 
increased  charge  for  water. 

The  question  may  naturally  ari.se  as  to  the  manner  of 
raising  sufficient  construction  funds  where  capital  costs 
are  not  wholly  met  by  the  tax  rate,  whether  with  or 
without  the  issue  of  bonds.  To  the  writers  it  does  not 
appear  practicable  or  desirable  to  start  upon  a  new 
improvement  of  any  magnitude  without  the  issuance  of 
bonds.  It  is  not  necessary,  however,  granted  proper 
legislative  authority,  that  more  than  that  proportion  of 
the  fixed  charges  which  has  been  above  specified  as 
correct  be  borne  by  the  tax  rate.  The  remainder  should 
be  met  by  the  front-foot  assessments  and  the  connection 
charges.  Barring  local  legislative  prohibition,  the 
former  may  be  made  payable  upon  the  commencement 
of  construction  in  that  area  in  which  the  assessments 
apply.  If  the  assessment  and  connection  costs  are  made 
payable  in  one  or  a  few  installments,  a  revolving  fund 
will  be  created  which  will  reduce  the  amount  of  future 
bond  issues.  However,  this  arrangement  often  results 
in  a  heavy  burden  upon  many  property  owners.  It  i.s 
entirely  feasible  to  impose  an  assessment  charge  on  the 
basis  of  a  few  cents  per  front  foot  a  year  and  to  cover 
the  hou.se  connection  charge  by  a  verj'  .small  annual 
payment,  both  continuing  during  the  life  of  the  bonds. 
These  need  be  sufficient  in  amount  to  cover  only  that 
part  of  the  annual  fixed  charge  on  the  bonds  that  is  not 
to  be  met  by  direct  taxation.  If  this  is  done  the  as.ses.s- 
ment  becomes  nothing  but  a  small  annual  expense,  which 
is  practically  the  same  as  a  slight  increase  in  taxation 
for  those  along  the  pipe  lines,  and  the  payment  for 
connections  an   additional  service  charge. 

In  the  application  of  the  plan  here  under  diHCU.^sion  to 
particular  localities  it  may  be  found  advisable  in  many 
cases,  for  the  purpose  of  front-foot  assessment,  to 
classify  properties  in  a  community  in  accordance  with 
the  uses  to  which  they  are  put,  imposing  different  unit 
rates  upon  each  class.     This  is  done  to  avoid  burdens 


or  prohibitive  charges  against  properties  with  long 
frontages.  This  method  is  rational  and  equitable  for 
the  reason  that  some  kinds  of  property,  business  and 
industrial,  for  instance,  enjoy  relatively  greater 
advantages  from  the  presence  of  adequate  water  supply 
and  fire  protection  systems,  and  perhaps  of  sewerage 
.systems,  than  do  residential  properties.  Likewise,  small 
residential  or  subdivision  properties  are  more  depend- 
ent upon  water  and  sewerage  service  than  is  acreage 
or  agricultural  land.  The  more  intensive  the  develop- 
ment, in  general,  the  greater  the  benefit  and  the  greater 
the  capability  of  bearing  the  burden. 

For  the  purpose  of  further  decreasing  the  charges  on 
long  frontages  it  has  been  found  necessary  in  some 
instances  to  establish  a  sliding  scale  of  front-foot  rates 
for  a  given  class  of  property,  decreasing  the  unit  with 
an  increase  of  frontage.  In  this  case,  if  the  property  is 
later  subdivided,  or  its  character  changes,  its  unit 
assessment  would  be  modified  to  suit  the  new  condition. 

The  advisability  or  necessity  of  classifying  properties 
or  of  applying  a  sliding  scale  of  assessment  naturally 
depends  upon  the  municipality  or  locality  under  con- 
sideration. Local  conditions  must  govern,  but  the 
equities  are  such  that  departure  from  fundamental 
theoi-y  is  not  important. 

Application  nf  Plan  in  Wasbincitnn  Suhnrhnv  Snnitnr'i 
Dixfrict — The  Washington  Suburban  Sanitary  District 
is  an  area  of  05  sq.mi.,  with  a  population  of  approx- 
imately 3.5,000.  compi'ising  parts  of  two  counties  in 
Maryland  adjoining  the  District  of  rolumbia.  Numerour, 
small  incorporated  communities  and  unincoi-porated 
villages  closely  adjoin  each  other  in  many  parts  and 
are  scattered  at  greater  intervals  in  other  sections. 
Much  of  the  territory  is  distinctly  suburban,  but  there 
are  still  extensive  rural  areas. 

Water  supply  and  .sewerage  facilities  were  inadequate, 
and  in  some  instances  entirely  absent.  General  sanitao' 
conditions  were  bad  and  were  becoming  worse  with  the 
failure  to  provide  for  the  future.  In  order  to  remedy 
these  conditions  by  the  installation  of  adequate  and 
comprehensive  water  and  sewerage  .systems,  the 
Sanitaiy  District  was  established  by  the  Maryland 
Legislature  of  1918.  The  area  was  chartered  as  a 
municipal  corporation  for  the  above  purpose.  It  was 
given  the  power  to  issue  its  own  bonds,  lay  its  own 
front-loot  assessments,  and  to  fix  the  amount  of  addi- 
tional tax  to  be  levied  witnin  the  district  by  the  two 
boards  of  county  commissioners.  A  commission  of 
^hree  residents,  William  T.  S.  Curtis,  T.  Howard  Duckett 
and  Emory  H.  Bogley,  constitutes  the  administrative 
body. 

Four  Land  Classifications 

Construction  and  operation  of  the  general  systems  are 
being  carried  on  under  the  financial  plan  described  in 
this  paper.  Land  is  classified  as  industrial  or  business, 
.'ubdivision,  small  acreage,  and  agricultural.  Sub- 
division property  is  defined  as  land  platted  into  lots, 
blocks  or  squares.  All  property  not  so  platted,  where 
the  total  area  does  not  exceed  l.'j  acres,  is  clas.sed  as 
small  acreage,  unless  it  is  used  exclusively  for  agricul- 
tural purposes  and  is  not  within  an  incorporated  town. 
All  other  land  is  designated  as  agricultural. 

Front-foot  assessments  are  uniform  within  prescribed 
areas  where  construction  work  is  to  be  undertaken. 
They  begin  to  be  payable  al  the  time  n  proje<'t  in  any 
section  is  started.  While  established  on  the  basis  of 
an  annual  charge  per  front   font  during  the  life  of  the 
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bonds,  any  assessment  may  be  paid,  within  one  year 
after  levy,  in  one  prescribed  sum  sufficient  to  cover  the 
propcrtionate  share  of  the  cost  of  the  construction  work. 
Assesfiments  on  business  or  subdivision  property  may  be 
extinguished,  at  any  time,  by  the  payment  of  a  sum 
which  if  put  at  interest  at  3*  per  cent,  compounded 
annually,  would  yield  an  annuity  equivalent  to  the 
annual  assessment  for  the  period  during  which  the 
bonds  have  still  to  run. 

With  the  exception  of  lots  of  irregular  shape,  relative 
to  which  the  commission  is  empowered  to  use  its  judg- 
ment, all  subdivision  piopei'ties  are  assessed  for  their 
full  frontage  even  though  the  water  or  sewer  line  does 
not  extend  along  its  entire  length.  Corner  lots  in  this 
classification  are  assessed  on  only  one  side,  as  these 
obtain  no  greater  benefit  than  do  the  interior  lots  of  the 
block. 

High  Prices  Taken  Into  Account 

As  the  construction  work  in  the  district  was  com- 
menced during  an  era  of  extremely  high  prices,  in  order 
not  to  penalize  too  greatly  the  property  owners  of  those 
sections  in  which  the  first  work  has  been  undertaken, 
the  assessment  rates  in  such  areas  have  been  fixed  at 
figures  slightly  below  those  necessary  to  cari-y  the  bonds 
so  far  issued,  but  sufficiently  high,  it  is  believed,  to 
provide  for  the  fixed  charges  on  all  the  district  bonds 
that  will  have  been  issued  after  a  period  of  years,  if 
the  same  charges  are  levied  for  construction  that  will 
be  completed  at  considerably  lower  prices.  This  will 
penalize  to  some  extent  those  sections  in  which  con- 
struction work  is  delayed.  Under  the  enabling  act, 
fi-ont-foot  assessments  once  laid  on  a  property  cannot 
be  increased,  although  they  may  be  diminshed,  should 
conditions  so  warrant.  If  there  is  disappointment  in 
not  attaining  much  lower  costs  of  construction,  front- 
foot  rates  on  properties  later  brought  under  assessment 
will  have  to  be  raised  somewhat,  or  deficiencies  may  be 
wiped  cut  by  a  comparatively  small  increase  in  the 
general  tax.  At  this  date  the  situation  is  being 
materially  aided  by  investment  of  the  sinking  fund  in 
liberty  bonds,  through  increased  interest  rates,  and  it 
will  be  greatly  helped  in  the  future  when  the  accumu- 
lated yield  of  these  bonds  becomes  available. 

In  order  to  cover  periods  of  changing  costs,  where  the 
installation  of  improvements  must  continue  over  a  con- 
siderable number  of  years  and  be  done  by  the  periodic 
issuance  of  bonds,  it  appears  to  the  writers  that  the  best 
plan  would  be  to  change  annually  the  rates  for  front- 
foot  assessments  uniformly  throughout  the  jurisdiction, 
to  suit  the  needs  of  the  ensuing  year,  just  as  is  done  in 
the  levy  of  taxes. 

The  tax,  fi"ont-foot  assessments,  house-connection 
charges,  service  and  water  rates  (including  sewerage 
service)  in  the  district  are  at  present  as  follows: 

Gene-al  tax.  4e.  per  $100  of  assessed  valuation 

Front-foot  assessment  (annual  per  foot)    - .  Watet       Sewerage 

Business  or  industrial  property,  firet  200  ft.  .  Mc.  8c. 

.\11  excess 7  4 

Subdivision  property,  first  150  ft '>  b 

.\11  excess 3  2 

.Small  acreage  property,  first  150  ft. 9  6 

2d  150  ft 3  2 

.\11  excess I  1 

Agricultural  property .      9  6 

(No  assessment  unless  connected,  and  length  as.sessed  limited 

to  150ft.l 

Water  connection  $25,  sewer  connection  $25,  amounts  payable  in  one  sum  or  in 
four  annual  installments,  the  deferred  payments  bearing  mterest  at  6  per  cent. 

Meter  service  charge,  $4  annually  for  |-in-  meter,  increased  amounLs  for  larger- 
sized  meters. 

Water  con-umption  charge  (includes  sewerage  service)  for  all  water  registered. 
1 5c.  per  1 ,000  gal.,  up  to  25,000  gal.  semi-annually. 
14c.  per  1,000  gal.,  nest  25,000  gal.  semi-annually. 
13c.  per  1.000  gal.,  excess  over  50.000  gal.  semi-annually. 
'  No  rate  fixed  for  very  large  consumers  a?  none  ha.s  yet  been  connected. 


it  may  be  of  value  to  give  an  example  of  how  the 
annual  cost  of  water  and  sewerage  service,  exclusive  of 
initial  payment  for  house  connections,  works  out  in 
actual  practice  for  a  residential  property. 


Description 
Property  assessed  at  $5,000 
Frontage  60  ft. 


ment         Charge 


onsump- 

tion 
Charge 


$2  00         $9  00         $4  00         $6  00 


General  Application  of  Plan — The  plan  which  has  been 
described  for  financing  the  construction  and  operation 
of  water  supply  and  sewerage  impi'ovements  is  applicable 
not  only  to  the  installation  of  new  systems  in  cities, 
towns,  unincorporated  county  areas  and  joint  districts 
consisting  of  a  number  of  municipalities,  or  of  munici- 
palities and  unincorporated  territory,  but  with  proper 
adjustment  for  taking  care  of  past  obligations  and  exist- 
ing methods  of  individual  payments  it  may  be  more  or 
less  readily  applied  to  extension  projects.  The  essential 
for  maximum  effectiveness  is  a  central  organization  for 
ownership  and  control,  with  power  to  issue  its  own 
certificates  of  indebtedness,  to  proceed  with  all  new 
work  as  its  judgment  may  dictate,  to  purchase,  condemn 
cr  otherwise  to  incorporate  previously  installed  systems, 
and  to  readjust  prior  financing,  both  with  respect  to  the 
bondholders  and  the  citizens.  In  the  case  of  a  district 
formed  from  minor  political  subdivisions,  opposition 
to  the  transfer  of  ownership  of  municipal  and  private 
.systems  may  be  encountered.  However,  in  many  cases, 
as  in  that  of  the  Washington  Suburban  Sanitary  Dis- 
trict, the  receipt  of  full  remuneration  for  perhaps  a 
broken-down  or  obsolete  system,  followed  by  a  reduction 
of  the  local  tax  rate  or  the  elimination  of  responsibilit> 
for  giving  sei-vice,  or  both,  will  be  welcomed  by  munic- 
ipalities, private  companies  and  realtors. 

Plan  Applicable  to  Extensions 

Particular  stress  may  be  laid  upon  the  ease  with  which 
the  plan  lends  itself  to  the  construction  of  extensions 
wherever  they  are  needed,  either  for  convenience,  the 
protection  of  the  public  health,  or  for  the  stimulation  of 
development.  Each  extension  is  self-supporting  from 
the  beginning,  there  is  no  need  of  deposits  being  paid 
into  the  public's  treasury  before  the  construction  work 
will  be  started,  and  there  is  no  cause  for  the  installation 
of  extensions  or  of  isolated  systems  on  the  part  of 
those  developing  land. 

The  construction  of  adequate  water  and  sewerage 
works  in  small  villages  is  just  as  feasible  under  this 
plan  as  in  the  larger  towns  or  in  cities.  Perhaps  the 
most  important  engineering  activity  of  the  Maryland 
State  Department  of  Health  is  the  encouragement  of 
movements  for  the  installation  of  proper  water  and 
.sewerage  systems  in  the  various  towns  of  the  State. 
Until  a  year  or  so  ago  the  fight  was  an  up-hill  one. 
Excessive  increase  of  tax  rates  was  the  obstacle.  Begin- 
ninjg  only  a  few  months  prior  to  the  legislative  session 
of  1920,  at  the  peak  of  construction  costs,  an  exposition 
of  the  plan  described  in  this  paper  as  it  would  relate  to 
individual  towns  resulted  in  the  passage  of  several  acts 
for  the  construction  of  water  and  sewerage  systems, 
embodying  the  methods  of  payment  used  in  the  Wash- 
ington Suburban  Sanitary  District.  One  act  provided 
for  the  issuance  of  bonds  to  the  amount  of  $60,000  for 
a  public  water  supply  in  a  town  of  600  inhabitants. 
Another  village  with  a  population  of  less  than  400  was 
allowed  a  bond  issue  of  $55,000  for  complete  water  and 
sew-ei-age  systems.    Since  then  the  Department  of  Health 
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has  been  prosecuting  a  systematic  campaign  in  a  large 
number  of  municipalities.  Rough  layouts  and  prelimi- 
nary estimates  of  cost  are  made,  the  approximate  length 
of  assessable  frontage  is  ascertained,  and  a  practicable 
scheme  for  local  financing  is  worked  out.  The  total 
expense  to  similar  properties  is  found  to  be  practically 
independent  of  the  size  of  the  town. 

When  it  is  discovered  that,  even  under  present  con- 
ditions, the  total  annual  expense  to  the  small  property- 
holder  for  adequate  water  supply,  fire  protection  and 
sewerage  service  will  vary  from  perhaps  $15  to  $30,  and 
the  blighting  effect  of  a  high  tax  rate  is  avoided,  local 
interest  is  invariably  immediately  aroused. 

The  efforts  of  the  State  Department  of  Health  are 
not  being  confined  to  individual  towns,  but  are  being 
extended  to  encouraging  the  establishment  of  water  and 
sewerage  districts  consisting  of  favorably  located  com- 
munities or  of  the  larger  towns  and  their  unincor- 
porated suburbs.  In  the  latter  case  the  extension  of 
municipal  systems  into  sections  which  have  not  been 
able  to  obtain  improvements  under  county  government 
is)  rendered  feasible.  Progress  is  now  being  made 
towards  the  formation  of  a  water  and  sewerage  dis- 
trict in  the  Georges  Creek  region  where  within  a  com- 
paratively small  area  there  are  communities  with  an 
aggregate  population  of  over  30,000  which  now  have 
inadequate  facilities. 


Porous  Filter  Walls  and  Dams  Spall 
Under  Frost  Action 

APPARENT  failure  of  the  concrete  in  the  filter  plant 
k  and  at  two  mountain  dams  of  the  Cheyenne  munic- 
ipal water-works  has  finally  been  diagnosed  as  due  to 
freezing  of  the  seepage  through  porous  concrete.  J.  A. 
Whiting,  city  engineer,  gives  the  following  results  of 
the  investigations. 

At  the  filter  plant  he  states  that  conditions  are  as 
follows : 

(1)  The  concrete  disintegrates  and  falls  off  of  all 
outside  walls  where  water  is  in  contact  with  the  walls 
on  the  inside,  except  below  the  ground  level  where  the 
concrete  seems  to  be  as  good  on  the  outside  as  it  is  on 
the  inside. 


r^ 


(2)  The  concrete  disintegrates  on  the  outside  of  the 
walls  for  18  in.  above  the  high  water  line  wherever 
water  has  been  standing  continuously. 

(3)  The  beams  supporting  the  roof  over  filter  beds, 
3  ft.  above  water,  show  some  disintegration. 

(4)  The  inside  of  all  outside  walls  below  the  water 
line  are  in  perfect  condition. 

(5)  All  outside  walls  below  the  ground  level,  having 
water  on  the  inside,  appear  to  be  in  pei-fect  condition. 

(6)  All  conci-ete  baffle  walls  inside  of  the  filter  plant 
appear  to  be  in  excellent  condition. 

(7)  All  walls  either  inside  or  outside  that  do  not 

come  in  contact  with 
the  water  are  in 
splendid  condition. 
An  examination  of 
samples  sent  to  Prof. 
D.  A.  A  b  r  a  m  s  , 
Structural  Mnterials 
Institute  Research 
La' 'Oratory,  Lewis 
Institute,  Chicago, 
indicated  no  increase 
in  the  n^agnesia  or 
sulphuric  anhydride 
as  on^  would  expect 
if  tliB  concrete  were 
disintegrated  by  the 
action  of  alkali 
waters.  There  was 
no  indication  that 
the  use  of  alum  in 
the  water  had  any  in- 
fluence on  the  be- 
havior of  the  con- 
crete. Analyses  of 
the  city  water  show 
an  alkalinity  of  81 
p.p.m.;  CaCO.,  67.4; 
MgCO..  2.8;  MgSO., 
14.6;  NaSO,,  9.6; 
NaCl,  6.3  p.p.m.,  indicating  a  comparatively  soft  water. 
In  the  fall  of  1920  when  Mr.  Whiting  visited  the  two 
concrete  dams  in  the  mountains  he  found  water  seeping 
through  them  in  small  streams  and  freezing  in  large 
masses.  Apparent  failure  of  the  concrete  similar  to 
that  at  the  filter  plant  was  observed. 

The  settling  basin  walls  and  other  parts  of  the  filter 
plant,  the  outside  portions  of  which  have  showni  signs 
of  disintegration,  have  been  covered  with  two  coats  of 
waterproofing  paint  made  up  of  16  parts  of  refined  coal 
tar  pitch,  4  parts  of  portland  cement  and  1  part  of  kero- 
sene. The  cement  and  kerosene  mixture  was  stirrrd 
into  the  hot  tar  but  the  mixture  was  applied  cold.  So 
far  the  waterproofing  has  prevented  percolation.  If  it 
continues  to  be  successful  the  dams  will  be  treated 
similarly  during  the  summer. 


I'KT.^lL  OF  SPALLED  PILASTEK 
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Concrelc  PavinK  Record  Hroken 

A  record  of  1,10.5  ft.  of  18-ft.  concrete  pavement, 
averaging  7?  in.  thick,  was  recently  made  in  9  hours  on 
Federal  Aid  Road  No.  43,  being  constructed  for  the 
Michigan  Highway  Department  in  Muskegon  County. 
The  contractor  was  Carl  Scharl,  Muskegon,  Mich.,  op- 
erating the  outfit  described  in  Enrjinrrring  Nrws-Rrcnrd 
Oct.  2,  1919,  p.  6R8.  Previous  high  records  are  reported 
in  Engineering  Neu-8-Record  Feb.  3,  1921,  p.  222. 
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Reservoir  Capacity  Curves  Without 
Topographic  Survey 

By  C.  C.  Jacob 

Hydraulic  Engineer,  Salt  Lalce  City  ;   Federal  Court  Water 
Commissioner  for  Uintah  Basin.  Utah 

A  NUMBER  of  storage  reservoirs  are  in  operation, 
particularly  in  the  West,  for  which  accurate  capac- 
ity curves  have  not  been  determined,  usually  through 
lack  of  topographical  data.  Where  natural  lakes  have 
been  developed  as  storage  reservoirs  by  raising  their 
water  surface,  it  is  frequently  impracticable  to  secure 
a  topographical  map  of  the  lake  bed.  The  following 
method  was  developed  to  determine  the  capacity  curve 
of  such  reservoirs,  and  also  as  a  check  on  capacity 
curves  determined  in  the  usual  way  from  topographical 
maps.  It  is  based  on  the  method  previously  published 
by  the  writer  for  determining  rating  curves  on  rough 
mountain  streams  impossible  of  direct  measurement. 
(See  "Indirect  Method  for  Determining  Station  Rating 
Curves,"  Engineering  Neivs-Record,  Sept.  30,  1920,  p. 
666.)     The  theory  in  both  cases  is  precisely  the  same. 

To  apply  the  method,  it  must  be  possible  accurately 
to  measure  the  inflow  and  outflow  at  different  stages  of 


as  possible  should  be  secured  to  in.<;ure  that  errors  in 
the  record  are  compensated. 

A  curve  (Fig.  1)  is  plotted  from  the  data  se- 
cured as  follows:  AQ  is  the  water  stored  or  re- 
leased    during     the     interval,     corresponding     to     a 


Date 

Aug.  13 

Aug.  15 

Aug.  28 

Aug,  30 

Aug  16 

Aug  18 

Sept.  7 

Sept.  9 

Sept.  M 

Sept.  15 

Wept.  18 

Sept.  20 

Sept.  28 

Sept.  30 

Sept.  26 

Sept.  28 


INDIRECT  DETERMINATION  OF  CAPACITY  CrR\'E,  PIUTE 
RESERVOIR,  NEAR  MARYSVALE,  UTAH 
Records  for  1914 
Feet  of    Diflference  AQ 

Outflow  ^Q  AH  AH 


Gage  H. 
56.561 
56.01  J 
51  14  1 
50  40  1 
55  68  \ 
54  96  I 
47 , 64  \ 
46  83/ 
43  38  \ 
42  11  I 
40  80  t 
39  50  i 
35  43  1 
34.41  I 
36.49  1 
35.43) 


Acreage 
Inflow 


1,016 

2,024 

1,208 

2.468 

928 

2.112 

1.040 

2.412 

1.044 

2.992 

1,048 

2,852 

604 

1,540 

376 

1,576 

0  56 
0  74 
0  72 

0  81 

1  27 
1  30 
1,02 
1.06 


1.800 
1.710 
1.645 
1,695 
1.530 
1,375 
920 
1.130 


56  29 

50  77 

55  32 

47  24 

42  74 

40  15 

34  92 
35.96 


change  of  reservoir  stage,  IH.  Values  of  AQ,/Ai/„ 
\Q.  WH,,  AQ/A//,,  etc.,  are  plotted  as  absissae  and  the 
corresponding  average  stage  of  the  reservoir  H„  H^  H„ 
etc.,    as    ordinates    and    a   smooth    mean    cui-ve    drawn 
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FIG.    1.       ILLUSTRATIXG  METHOD  OF  PLOT- 
TING  RESERVOIR    CAPACITY   CURVE 
Based  on  inflow,  outflow  and  steam  heights. 

the  reservoir  for  short  periods  of  time.  It  is  not  neces- 
sary, however,  to  secure  continuous  records  of  flow  for 
an  extended  period.  The  time  interval  is  made  as  short 
as  practicable  to  eliminate  seepage  and  evaporation 
losses  from  the  problem. 

Consider  any  reservoir  whose  capacity  curve  is  un- 
known. At  any  stage  H  (H  being  the  elevation  of  the 
water  surface  above  the  outlet  gate)  the  inflow  Q',  and 
outflow  Q"  are  measured  as  accurately  as  possible, 
the  gates  being  adjusted  so  as  to  make  AQ  (the  quantity 
of  water  stored  or  released)  as  large  as  possible  for  the 
period,  which  ordinarily  should  extend  only  for  a  few 
hours.  The  change  in  the  water  surface  elevation  dur- 
ing the  period,  ^H,  is  also  measured.  Similar  deter- 
minations are  made  at  different  stages  of  the  reservoir, 
up  to  the  maximum  stage,  if  practicable. 

The  observations  need  not  be  made  consecutively  or 
even  the  same  year.  If  the  gates  cannot  be  manipu- 
lated for  the  determinations,  actual  records  of  Inflow 
gnd  outflow  and  reservoir  stage  incidental  to  the  regu- 
lar reservoir  operation  can  be  used,  but  as  ma-ny  values 


10,000 

to 

000 

30,000 

40^0 

Area,   Fee+ 
50,000        60,000 

^, 

^^' 

y 

t. 

"""' 

WM 

te^^ 

VTTTT^ 

^TTT^ 

77777^ 

r^^ 

<r7PZ^ 

'p 

'J 

f 

"50 
a. 

(^ 

# 

f 

AREA 

1 
-46,800- 

9 

4 

f 

•rt 

^ 

> 

.(/>^ 

4 

''^' 

j 

.,Me,  jn      1  ^^ 

>- 

^ 

/ 

"/ 

pi 

fere 

rtfx' 

'^ 

/ 

/ 

.tlllllt 

■CUlUi 

>lu^ 

i— ' 

/ 

iiiiUl 

■UJlii 

iMiii'- 

,.m 

0Ui 

,iiii» 

TO     800    900     1000    IIX     1200    BOO    1400    1500  1600    1700    1800 
Values    of    43 

;.      COMPARISON  OP  COMPUTED   CAPACITY   CURVE 
WITH  CURVE  DERIVED  FROM  TOPOGRAPHIC 
SURVEY,  PIUTE  RESERVOIR 

through  the  points.  Then  at  any  point  on  this  curve 
(AQ/Ai/,  H)  the  area  between  the  curs'e  and  the  H 
axis  is  equal  to  the  capacity  of  the  reservoir  at  that 
particular  stage.  That  this  is  true  is  easily  seen  from 
the  fact  that  the  elemental  area  under  the  curve  \.A  = 
AQ/AH  X  A/f  =  AQ.  Hence  /I  =  Q,  the  capacity 
of  the  reservoir,  up  to  that  point. 

The  accuracy  of  the  determination  will  of  course  de- 
pend upon  the  accuracy  of  the  observed  quantities 
AQ  and  A//.  With  reasonable  care,  where  conditions 
can  be  controlled,  it  should  be  possible  to  determine  the 
capacity  curve  with  a  high  degree  of  accuracy,  com- 
parable with  the  results  secured  from  accurate  topo- 
graphical sun'eys,  and  with  comparatively  slight  ex- 
pense. 

As  an  actual  test  of  the  method,  it  was  applied 
(Fig.  2)  to  a  resen'oir  where  the  capacity  curve  had 
been  previously  determined  by  topographical  survey, 
and  fairly  accurate  records  of  inflow  and  outflow  were 
available — the  Piute  Reservoir  on  Sevier  River  in  Utah. 
The  resulting  curves  illustrate  the  method  and  show  the 
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comparative  results  obtained.  The  data  used  were  from 
the  actual  operation  records  for  1914,  furnished  by  the 
U.  S.  Geological  Survey.  The  length  of  interval  used 
was  two  days.  The  resulting  capacity  curve  is  seen  to 
agree  very  closely  with  the  curve  developed  from  actual 
survey  for  the  middle  and  upper  sections.  The  diver- 
gence of  the  lower  part  of  the  curve  from  the  actual 
curve  is  accounted  for  by  lack  of  data  covering  the 
lower  stages.  More  satisfactory  data  could  be  secured 
by  making  field  observations  for  the  specific  purpose  of 
determining  the  capacity  curve. 


Cleaning  a  Railway  Water  Main 

Abstract  of  ixtper  by  F.  D.  Teuton,  a-isistant  e^igineer,  C,  M.  <( 
Sf.  P.  Ry.,  appended  to  report  of  committee  on  Water  Supply. 
American   Railway   Engineering  Association. 

HIGH  cost  of  cast-iron  pipe  and  of  pipe  laying  should 
make  the  subject  of  cleaning  water  mains  unusually  at- 
tractive. Municipalities  have  done  considerable  pipe  clean- 
ing, but  railroads  have  done  comparatively  little.  At  Beli-:" 
Plaine,  la.,  a  6-in.  pipe  line,  8,000  ft.  long,  delivering  water 
to  an  engine  terminal,  had  its  carrying  capacity  reduced 
about  10  per  cent  due  to  a  rough  hard   scale,    ,1-,-in.  thick. 

W/nc/!  Y---'^(ii/fl(X>0' tA 


Riser  removed  mser,riserr      -.Cable 

FIG.   1.     METHOD  OF  CLEANIN'O  A  WATER   M.VIX 

This  pipe  line  was  cleaned  in  1,000-ft.  sections,  two  place.? 
1,000  ft.  apart  being  uncovered,  the  water  shut  off  and  a  3-fl. 
section  of  pipe  removed  at  each  place.  A  cable  carrier  and 
special  riser  pipe  were  inserted  at  the  opening  nearest  to 
the  pump  and  a  45-deg.  elbow  and  short  length  of  pipe 
were  connected  to  the  other  opening,  as  shown  in  Fig.  1. 
Water  was  then  turned  on  and  forced  the  carrier,  to  which 
was  attached  a  ils-in.  steel  cable,  through  the  pipe,  as  in  Fig. 
2.  A  i-in.  cable  was  then  attached  to  the  A-in.  cable  and 
pulled  through  by  a  hand  winch.  The  water  being  shut 
off  and  the  riser  removed,  the  scraper  or  cleaner  was  at- 
tached to  the  2-in.  cable  and  inserted  into  the  main,  which 
was  then  closed  by  a  short  piece  of  pipe,  as  shown  at  the 
left  in  Fig.   1.     The  water  was  again  turned  on   and   tli.' 


iL""S^|L.^|l 


(■.\i:i,K   THROt'OM    PIPK 


cleaner  was  pulkd  through  by  the   ii-in.  cable  and  a  hand 
winch  operated  1  y  four  men. 

The  supervisor  was  furnished  by  the  contractor  and  the 
necessary  force  by  the  railroad  comp-iny,  the  force  consist- 
ing of  a  foreman,  a  calker,  a  carpenter  (to  sheet  and  brace 
the  pits)  and  eight  laborers  to  dig  thr  pits  and  operate  the 
winches.  A  rough  estimate  of  the  cost,  including  transpor- 
tation, labor,  superintendence  and  equipment  was  $200  per 
day.  The  length  of  straight  pipe  clraned  per  day  was 
1,000  ft.,  or  an  average  cost  of  20r.  per  linear  foot.  The 
cleaner  will  operate  through  a  4r).dcg.  elbow  and  is  reported 
to  have  passed  a  long  90-<leg.  bend.  It  requires  about  .30  lb 
pressure  to  force  the  cable  carrier  through  the  pipe  at  a 
speed  of  6  to  10  ft.  per  min.  The  rate  at  which  the  clean- 
ing can  be  done  depends  upon  the  thickness  and  hardness 
of  the  seals  as  well  as  upon  local  conditions. 


Improvements  Required  in  Road 
Building  Plant 

Small  Units  Excel  Large  Units — Central  Mixing 

Plants  Require  Standardizing — 

Paving  Mixers  Too  Heavy 

By  B.    H.   PlEPMElER 

Engineer  of  Con.stiuction,   Illinois   Division   of   Highways. 

.Springfield,  111. 

Condensed  from  a  paper  read  before  the  Materials 
Handling  Section  of  the  American  Society  of  Mechani- 
cal Engineers  at  the  Chicago  Meeting  of  May  23-26, 
1921. 

IN  GENERAL,  the  building  of  a  system  of  roads  re- 
quires the  installation  of  a  number  of  small  plants  in 
preference  to  a  few  large  plants.  In  the  past  this  has  been 
particularly  true,  first,  because  of  inability  to  .secure  e.N 
perienced  and  capable  superintendent  for  large  plants;  sec- 
end,  because  the  railroads  have  failed  to  deliver  sufficient 
materials  to  keep  large  plants  working  efficiently;  and  third, 
because  of  the  frequent  breaking  down  of  machinery.  With 
large  plants  the  breakdown  of  one  machine  delays  the 
entire  operation,  although  the  small  construction  unit  neces- 
sitates many  operations  by  hand  at  somew'hat  greater  ex- 
pense than  if  performed  by  machinery.  When  the  final 
analysis  is  made  the  small  unit  will  show  high  efficiency  on 
account  of  the  possibility  of  often  operating  it  independently 
of  any  particular  machine  that  may  be  out  of  service  on 
account  of  a  breakdown. 

On  account  of  the  conditions  that  have  existed  during  the 
past  few  years  it  has  not  been  possible  for  the  contractor 
with  the  large  plant  to  show  a  fair  profit.  These  condi- 
tions   have    been    inadequacy    of    railway    transyiortation. 


I'E.VTKAL  .M.XTKKI.^LS  Y.\RD  WITH  KOt'O.MOTlVE  TRANE 

uncertainty  of  labor  conditions  in  the  manufacture  of  both 
road  machinery  and  materials,  and  inefficiency  of  the  men 
on  the  work. 

Many  breakdowns  have  been  caused  by  the  inefficiency 
of  the  labor  used  in  the  manufacture  of  the  machine  and 
in  its  operation  on  the  job.  Constant  breaking  has  not  only 
put  an  individual  machine  out  of  service  but  also  other 
equipment  which  depended  upon  it.  Contractors  need  to 
give  more  thought  to  the  design  of  road  plant  so  that  its 
successful  operation  may  not  depend  upon  one  machine. 
Many  already  realize  that  it  is  economy  to  duplicate 
machines.  Some  contractors  have  installed  a  duplicate 
pumping  system  for  the  supply  of  water.  The  additional 
cost  of  the  duplicate  unit  is  small  compared  to  the  advantage 
of  being  able  to  operate  the  plant  without  a  delay.  In  many 
instances'  contractors  have  duplicated  concrete  mixers.  The 
average  road  job  may  not  always  justify  complete  dupli- 
cation of  the  mechanical  units,  but  where  there  is  a  large 
season's  work  a  careful  investigation  is  required  of  the 
advantage  of  duplicate  units. 

As  most  specifications  now  prohibit  materials  from  being 
stored  upon  the  subgradc,  the  contractor  is  compelled  to 
provide  transportation,  cither  by  industrial  railway  or 
motor  trucks.  The  industrial  railway,  under  normal  con- 
ditions, will  insure  a  more  uniform  delivery  of  materials, 
regardless  of  weather  conditions,  than  any  other  method. 
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The  chief  objection  to  it,  however,  is  that  it  is  limited  to 
road  construction  having  grades  ordinarily  less  than  4  per 
cent  and  where  there  are  few  railroad  crossings.  Then, 
too,  its  high  initial  cost  demands  that  a  large  mileage  of 
roads  be  built  each  year  in  order  to  absorb  the  interest  on 
the  investment  and  the  depreciation. 

Truck  delivery  has  superseded  team  delivery  as  it  is  much 
more  rapid  and  will  carry  material  to  a  paving  mixer  or 
from  a  mixer  direct  to  the  road  with  less  disturbance  to 
the  roadbed.  Truck  transportation  is  very  flexible  and  is 
therefore   better   suited   to    various   sections   of    work   than 


TRUCK  HAUL-\i)R  OF  DRY   BATCH  TO  P.WING    MIXER 

perhaps  any  other  method.  It  is  especially  suited  to  the 
delivery  of  mixed  concrete  from  a  central  plant  to  the  road 
being  improved  and  to  the  delivery  of  proportioned  batches 
direct  to  the  paving  mixer  or  to  a  point  where  the  batch 
boxes  may  be  transferred  to  a  short  line  industrial  railway 
which  in  turn  delivers  them  to  the  paving  mixei'. 

The  delivery  of  mixed  concrete  from  a  central  mixing 
plant  direct  to  the  job  has  been  attracting  considerable 
attention.  This  method  is  worth  a  careful  study  as  it  per- 
mits centralization  of  the  contractor's  operations  and  en- 
ables him  in  many  instances  to  economize  in  his  plant  and 
operating  expenses.  Central  mixing  plants  should  be  sim- 
ple in  operation  and  reasonably  uniform  in  design.  A  study 
of  central  plants  shows  that  no  two  have  been  very  similar 
in  design.  It  would  seem  possible  that  the  operation  cf 
unloading  aggregate  and  cement  from  railroad  cars  anJ 
then  mixing  the  materials  to  the  desired  proportions  and 
consistency  could  be  standardized  to  such  an  extent  that 
central  plants  could  be  simplified  and  made  more  economical 
in  operation.  The  mechanical  engineer  and  the  equipment 
designer   should    lend   their   assistance. 

Central  mixing  plants  may  be  fairly  uniform  in  design, 
but  the  delivery  of  the  concrete  from  the  plant  to  the  road 
will  vary  considerably  to  fit  the  existing  local  conditions. 
Mixed  concrete  may  be  delivered  by  industrial  equipment 
provided  there  are  reasonably  short  hauls  and  the  equip- 
ment is  designed  for  small  loads  with  considerable  speed 
in  the  transportation.  The  small  truck  will  usually  prove 
to  be  the  most  efficient  machine  for  the  delivery  of  mixed 
concrete  as  it  will  take  the  full  batch  direct  from  the  mixer 
to  the  road  in  the  least  possible  time. 

Delivery  Trucks 

Pneumatic-tired  trucks  are  essential  where  speed  is  an 
important  factor  in  delivery  and  where  it  is  necessary  to 
do  considerable  hauling  over  the  subgrade.  Pneumatic  tires 
vrill  usually  reduce  the  load  on  the  subgrade  to  less  than 
125  lb.  per  square  inch.  This  pressure,  though  frequently 
applied,  does  not  seriously  injure  or  displace  a  prepared 
subgrade  having  average  soil  conditions.  It  is  practically 
impossible  to  deliver  materials  over  earth  roads  with  trucks 
when  the  roads  are  muddy  or  during  rainy  periods.  How- 
ever, the  road  may  be  materially  improved,  permitting  the 
truck  to  be  used  practically  the  entire  construction  season, 
if  it  is  constantly  maintained  by  the  use  of  the  road  drag 
and  given  an  application  of  I  gal.  of  oil  per  square  yard  of 
surface  early  in  the  construction  season. 

The  light  pneumatic-tired  truck  may  also  be  used  for  the 
delivery  of  proportioned  batches  of  aggregate  direct  to  the 
paving  mixer  on  the  road  being  improved.     There'  are  now 


on  the  market  many  types  of  batch  boxes  and  dump  bodies 
that  permit  the  batches  to  be  dumped  directly  into  the  skip 
of  the  paving  mixer. 

Transportation  is  one  of  the  most  important  factors  in 
the  economical  construction  of  roads.  This  part  of  plant 
operation,  therefore,  should  be  given  much  study.  The 
transportation  cost  should  be  estimated  per  ton-mile  and 
should  take  into  consideration  the  effect  on  the  cost  of 
operation  of  the  remainder  of  the  construction  plant.  Haul- 
ing costs  vary  from  20  to  40  cents  per  ton-mile.  A  saving, 
therefore,  of  a  few  cents  per  ton-mile  may  in  a  season's 
work  amount  to  several  thousand  dollars.  'The  actual  haul- 
ing costs  may  be  exceedingly  low,  yet  if  the  delivery  affects 
the  maximum  output  of  the  remainder  of  the  plant,  the 
inefficiency  of  the  plant  should  naturally  be  charged  against 
the  transportation  cost. 

Plant  Costs  and  Improvements 

The  plant  investment  of  the  road  contractor  of  today  is 
entirely  too  great  for  the  work  that  is  accomplished  during 
a  single  construction  season  or  for  the  work  done  from  one 
particular  installation.  It  is  not  uncommon  to  see  from 
$60,000  to  $100,000  worth  of  equipment  to  build  less  than 
ten  miles  of  highway.  It  is  evident  that  this  will  show  from 
$2,500  to  $3,000  which  must  be  charged  off  for  equipment 
against  every  mile  of  road  built.  It  is  doubtful  whether 
there  is  any  other  construction  in  which  there  is  so  much 
depreciation  and  interest  on  plant  investment  to  be  charged 
off  on  so  small  an  amount  of  work.  It  would  seem  desir- 
able, therefore,  that  the  mechanical  engineer,  equipment 
designer  and  contractor  should  spend  more  time  in  the  design 


truck  haulage  of  wet  batch  from  central 

MIXING  PL.\NT 

of  road  construction  plant  in  order  to  insure  a  greater  out- 
put with  less  initial  investment. 

Many  of  our  road-building  machines  are  being  made 
larger,  more  cumbersome  and  more  expensive  each  year. 
The  fact  that  road  building  machinery  is  subjected  to  more 
severe  use  than  perhaps  any  other  machinery  used  in  con- 
struction has  induced  the  manufacturer  to  add  weight  to 
his  equipment  each  year  to  insure  more  rigid  construction. 
The  writer  believes  that  the  concrete  paving  mixer  can  be 
completely  redesigned  and  a  machine  produced  that  will 
Le  much  smaller  in  size,  will  mix  more  concrete  and  be  less 
cumbersome.  Mixer  manufacturers  have  continued  to  im- 
prove the  design  of  their  paving  mixers  by  following  the 
same  principles  of  mixing  that  have  been  in  use  for  many 
years.  It  seems  absurd  that  we  must  have  a  concrete  paver 
costing  $8,000  to  $12,000  and  weighing  from  10  to  15  tons 
that  will  lay  less  than  2  miles  of  18-ft.  concrete  road  in 
30  days.  It  seems  absurd  also  that  we  should  still  be  using 
u  mixer  that  requires  60  sec.  of  time  for  mixing  when  it 
sliould  be  possible  that  the  same, amount  of  mixing  by  some 
mechanical  means  can  be  done  in  less  than  15  sec.  If  such 
a  machine  could  be  produced,  a  one-bag  paver  would  turn 
cut  as  much  concrete  as  our  present  four-bag  paver.  The 
present  paver  is  also  designed  so  that  the  mixing  is  con- 
cealed from  the  view  of  the  operator;  this  absolutely  pre- 
vents a  uniform  consistency  which  is  essential  in  securing 
a  good  concrete. 

If  the  mixer  designer  can  produce  a  smaller  machine 
having  a  greater  output  per  hour  of  operation  and  have  it 
so  designed  that  the  consistency  of  the  concrete  produced 
can  be  controlled  by  the  operator  instead  of  by  some  un- 
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satisfactory  mechanical  means,  the  results  will  be  a  wonder- 
ful aid  to  the  road-building  industry. 

It  also  seems  possible  that  a  very  material  improvement 
can  be  made  in  railroad  equipment.  Practically  all  road 
contractors  now  unload  aggregates  from  open-top  cars  by 
means  of  clam-shells.  This  method  is  not  always  the  most 
economical  but  the  contractor  is  forced  to  use  it  as  he  can- 
not secure  hopper  bottom  cars.  On  account  of  the  large 
volume  of  road  materials  that  must  be  delivered  by  railroad 
cars,  it  seems  possible  that  some  type  of  car  could  be  de- 
signed that  would  permit  of  more  rapid  unloading  by  more 
economical  methods.  If  this  is  not  done,  it  is  hoped  at 
least  that  open-top  car  manufacturers  will  improve  the 
design  of  their  cars  and  make  them  so  that  they  can  be 
more  easily  unloaded  with  clam-shell  equipment.  Not  only 
would  improvement  in  the  design  of  open-top  cars  aid  the 
individual  unloading  the  car  but  the  railroad  company 
would  add  to  the  life  of  the  equipment. 

Deficiencies  of  Existing  Cars 

Many  open-top  cars  are  now  designed  with  projecting 
angles,  rivets,  bolts,  braces,  timbers,  etc.,  that  serve  chiefly 
to  interfere  with  the  efficient  operation  of  the  clam  shell. 
It  is  difficult  to  understand  why  railroad  cars  could  not  bo 
designed  so  that  the  interior  of  the  car  would  be  perfectly 
smooth.  In  fact  the  writer  believes  that  it  would  be  prac- 
ticable and  economical  for  all  open-top  cars  to  be  built 
with  a  fillet  having  a  radius  of  about  18  in.  in  the  bottom 
angle  at  the  ends  of  the  car.  The  curved  bottom  angles 
would  permit  the  cars  to  be  emptied  more  rapidly  and  eco- 
nomically either  with  hand  shovels  or  by  clam  shells. 

Further  investigation  should  also  be  made  of  the  use  if 
open-top  removable  batch  boxes  for  railroad  transportation 
of  materials.  While  the  substitution  of  standardized  batch 
boxes  for  open-top  cars  would  be  a  radical  departure  from 
present  equipment,  it  is  evident  that  the  average  construc- 
tion plant  could  be  designed  to  handle  the  transfer  of  boxes 
with  considerable  more  economy  than  it  now  handles  the 
loose  materials. 


Prevention  of  Water  Hammer  in  Long 
Railway  Force  Main 

By  J.  L.  Campbell 

Chief  Engineer,  El  Pa.fO  &   Southwestern  System.  El  Paso,  Tejcas 

ONE  operating  district  of  the  El  Paso  &  South- 
western R.R.  is  supplied  with  water  by  a  pipe  line 
140  miles  long.  On  one  section  of  this  line  the  water  is 
lifted  through  a  distance  of  37  miles  to  an  elevation  of 
821  ft.  by  two  pumping  stations,  one  at  the  foot  and  the 
other  half  way  up  the  hill.  The  pumps  are  Nordberg 
double-acting  piston  pumps. 

Water  hammer  on  the  pumping  main  was  prevented 
by  a  steel  cylinder  mounted  in  a  horizontal  position 
over  and  connected  to  the  main  outside  the  pump  house. 
The  cylinders  are  5  ft.  in  diameter  and  15  ft.  long, 
designed  for  300-lb.  pressure,  with  glass  gages  on  the 
cylinders  and  a  pressure  gage  mounted  on  the  pumping 
main  immediately  beyond  the  tee  connection  to  the 
main.  The  pumps  have  a  normal  capacity  of  1,000,000 
gal.  per  day  at  50  r.p.m.  and  a  maximum  pressure  of 
300  lb. 

The  upper  half  of  the  cylinders  is  kept  full  of  air 
under  the  pumping  pressure  by  automatic  air-charging 
devices  attached  to  the  water  end  of  the  pumps  and 
actuated  by  the  working  of  the  pumps.  The  vertical 
fluctuation  of  the  water  in  the  glass  gages  usually  lies 
within  i  in.  and  the  pressure  gages  indicate  a  varia- 
tion of  pressure  less  than  2  lb.  Considering  the  length 
of  the  water  column  in  the  main  and  the  high  pressure 
the  prevention  of  water  hammer  by  this  method  is 
very  complete. 


Water-Closet  Flush  Tanks  and  the 
Water- Waste  Problem 

By  Albert  0.  True 

Hydraulic  and  Sanitary   Engineer.  Rensselaer.  N.   Y. 

WHAT  is  the  safe  minimum  amount  of  water  dis- 
charge from  the  common  house  flush  tank?  The 
writer  estimates  the  sanitary  flushing  water  of  our 
larger  cities  as  12  to  20  per  cent  of  the  total  water 
consumption. 

Many  are  familiar  with  the  accomplishments  of  the 
Construction  Division,  U.  S.  Army,  in  successfully  limit- 
ing the  per  capita  water  consumption  in  the  canton- 
ments to  55  gal.  per  day.  George  W.  Fuller,  in  dis- 
cussing the  admirable  paper  by  Col.  Dabney  H.  Maury, 
describing  the  water  supply  of  the  camps  and  canton- 
ments, called  attention  to  the  expedient  of  bending  down 
the  floats  in  flush  tanks  for  restricting  the  charge  of 
flushing  water  {Proceedings,  Am.  Soc.  C.  E.,  Vol.  XLV. 
No.  6) .  The  writer,  during  his  service  as  utilities  officer 
in  several  cantonments,  observed  the  effectiveness  of  this 
simple  method.  The  discharge  valves  in  some  makes 
of  tanks  are  designed  to  permit  of  regulation  of  the 
amount  of  flushing  water. 

Effect  of  Design  on  Volume  of  Water 

A  few  years  ago  it  was  the  writer's  practice,  as 
sanitary  engineer,  New  York  State  Department  of  Ar- 
chitecture, in  specifying  water-closet  flush  tanks,  to 
require  a  discharge  of  not  less  than  5  gal.  of  water 
per  flush,  and  for  flushing  valves  not  less  than  4  gal. 
At  that  time  these  details  were  largely  a  matter  of 
custom,  the  important  feature  being  to  insure  a  copious 
flush.  A  few  gallons  more  or  less  on  the  safe  side  did 
not  seem  a  serious  matter  at  the  cost  of  water  then 
prevailing. 

My  observations  of  flushing  requirements  for  sanitary 
fixtures  at  the  army  cantonments  indicate  that  an  ap- 
preciable saving  of  water  can  be  effected  by  reducing 
the  volume  of  flush  without  danger  of  producing  unsan- 
itary conditions  in  the  plumbing  fixtures  or  in  the  sewer- 
age system  if  the  latter  is  well  designed.  The  amount 
of  reduction  of  flushing  water  which  can  be  safely  made 
will  depend  in  each  case  on  the  type  of  water  closet 
and  arrangement  of  flush  tank,  and  should  be  deter- 
mined beyond  any  reasonable  doubt  by  competent  ob- 
servation. 

The  writer  has  made  experiments  with  the  wash- 
down  siphon  closet  bowl.  This  fixture  was  almost  uni- 
versally in.stalled  in  the  army  cantonments.  It  is  the 
common  house  closet  very  largely  used  in  civil  com- 
munities having  modern  plumbing.  The  bowl  is  cleared 
by  plain  siphonic  action  of  the  flush.  Its  external  char- 
acteristics are  a  circular  water  surface  in  the  bowl  and 
a  "hump"  protruding  from  the  front  of  the  bowl  due 
to  the  outlet  leg  of  the  trap.  These  closets  wore  oper- 
ated for  a  period  of  observation  of  two  months,  using 
as  little  as  2  J  gal.  per  flush.  Flush  tanks  were  of  the 
"low-down"  type,  discharging  directly  into  the  cio.set 
through  a  short  length  of  2-in.  flush  pipe.  "High  up" 
tanks  can  be  used  with  all  types  of  water  closets  and 
require  no  more  water  than  low-down  tanks.  Probably 
they  can  be  operated  with  less  wafer,  as  the  flush  is 
delivered  under  a  head  about  5.5  ft.  greater  than  is 
the  case  in  low-down  tanks. 

The  writer  roughly  estimates  that  in  the  more  mod- 
em houses  of  average  communities  75  oer  cent  of  the 
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water  closets  are  of  the  wash-down  siphon  type  men- 
tioned above.  Most  of  the  remaining  25  per  cerit  will 
probably  be  of  the  siphon  jet  type — found  in  large  and 
expensive  residences,  hotels,  hospitals  and  institutional 
and  governmental  buildings.  It  can  be  recognized  by 
its  smooth  "vase  like"  front,  large  oval  water  surface 
in  bowl  of  about  90  sq.in.  and  bulbous,  wavy  curved 
back  resulting  from  the  tortuous  outlet  leg  of  the  trap. 
The  bowl  is  cleared  by  siphonic  action,  which  is  accel- 
erated by  a  water  jet  impinging  into  the  inlet  leg  of 
the  trap.  The  tortuous  passage  of  the  outlet  leg  of  the 
trap  tends  to  fill  the  bore  of  the  outlet,  thus  lending 
additional  strength  to  the  siphon  action. 

The  writer  has  no  experimental  data  on  the  mini- 
mum flush  for  the  siphon  jet  closet  or  any  closet  using 
the  water  jet  (some  makers  have  a  wash-down  siphon 
bowl  with  water  jet).  It  is  known  that  they  will  oper- 
ate safely  with  4  gal.  of  water.  Owing  to  the  larger 
water  content  of  the  trap  passages  and  bowl  of  the 
siphon-jet  fixture,  and  its  more  powerful  siphon  action, 
it  is  likely  it  cannot  be  operated  with  less  than  82  gal. 
of  flushing  charge  without  endangering  the  water  seal, 
unless  the  tank  is  provided  with  a  generous  "afterfill" 
attachment. 

The  latter  device  is  simply  a  small  pipe  which 
discharges  a  part  of  the  water  (about  2  or  3  quarts) 
from  the  ball-cock  valve  into  the  closet  bowl  after  the 
action  in  the  bowl  trap  has  ceased.  It  is  commonly 
integral  with  the  ball-cock  equipment  and  discharges 
into  the  overflow  standpipe. 

Old  Style  Systems 

All  types  of  water  closets  other  than  those  mentioned 
above  will  be  found  principally  in  old  buildings  having 
old-style  plumbing  systems.  Some  special  types  will 
b  found  in  prisons  and  institutions.  Mo.st  all  the  old- 
style  fixtures  are  of  the  following  four  types:  the  wash- 
down,  washout,  down-flush  and  hopper  closets.  All  ai*e 
variations  in  the  adaption  of  a  bowl  to  an  "S"  trap 
either  integral  with  or  separate  from  the  fixture.  They 
are  flushed  almost  always  by  high-up  tanks,  by  displace- 
ment of  the  contents  of  the  bowl  and  trap.  It  is  prob- 
able that  their  water  consumption  could  be  cut  in  half 
with  safety. 

Data  are  not  available  on  which  to  base  positive  fig- 
ures as  to  possible  saving  in  flushing  water.  The  fol- 
lowing illustration  will  therefore  be  considered  a  "desk 
estimate"  awaiting  revision  or  rejection:  It  is  estimated 
that  flush  tanks  average  20  flushes  per  fixture  per  day. 
Allowing  an  average  of  one  water  closet  per  family  of 
five,  flushing  water  at  5  gal.  per  flush,  the  daily  water 
consumption  in  closets  alone  is  100  gal.  per  day  per 
family. 

In  a  city  of  100,000  the  flushing  water  from 
these  fixtures  would  approximate  2,000,000  gal.  per  day. 
A  saving  of  40  gal.  per  water  closet  per  day  seems  con- 
servative at  this  tim.e.  This  gives  a  total  estimated 
saving  for  the  above-named  comm.unity  of  800,000  gal. 
per  day.  At  7c.  per  1,000  gal.  this  would  result  in  a 
gross  saving  of  $56  per  day  or  $20,400  a  year.  Allow- 
ing $10,000  for  expenses  the  first  year  and  $6,000  for 
each  succeeding  year  to  eff'ect  and  maintain  this  saving, 
there  would  result  an  annual  net  saving  of  about  $9,000 
per  annum,  assuming  that  there  were  always  25  per  cent 
of  the  fixtures  which  needed  attention,  as  would  prob- 
ably be  shown  by  an  inspection. 


Sliding  Car  Stop  for  Yard  Tracks 

As  A  SUBSTITUTE  for  usual  fixed  bumping  posts  at 
ends  of  yard  tracks  and  industry  tracks,  some  rail- 
ways are  using  a  sliding  stop  which  is  expected  to 
check  cars  eflliciently  but  without  causing  damage  to  the 
car  or  its  contents.  This  device,  shown  in  the  accom- 
panying views,  consists  of  a  pair  of  steel  castings  which 
rest  on  the  rails,  being  held  in  place  by  flanges  and 
secured  by  clamps  fitting  around  the  rail  heads. 


FIG.   1.     C.\R  STOP  OX  YARD  TRACK— SHOES  IN  PL.\CE 

In  ordinary  practice  the  shoes  are  set  10  to  30  ft. 
from  the  rail  end,  but  where  longer  travel  is  desired 
special  splice  bars  are  used  to  enable  the  clamps  to  pass 
the  rail  joints.  Although  the  track  is  shortened  nor- 
mally by  10  to  30  ft.,  its  full  length  can  be  utilized 
when  necessary  by  pushing  the  car  and  shoes  to  the  end 
blocks.  When  a  car  engages  the  stop,  it  is  checked  by 
the  incline  which  carries  the  wheels  into  the  shoes,  along 
which  they  travel  before  striking  the  rear  portions  of 
the  shoes,  which  are  shaped  to  fit  the  wheels,  as  shown. 


FIG.    2.    CAR  TRUCK  IX  SLIDING  STOP— HALTED  BY  SHOES 

In  the  design  illustrated,  only  the  two  end  wheels  are 
engaged,  but  for  tracks  in  continual  service  or  having 
a  down  grade  to  the  stub  end  the  shoes  are  made  longer, 
so  that  when  the  outer  wheels  reach  the  end  of  the 
shoe  the  inner  wheels  are  resting  on  the  incline. 

When  a  car  is  pulled  off  the  stop,  the  small  front 
projections  cause  the  shoes  to  move  with  it  until  they 
reach  their  normal  position,  where  they  are  stopped 
by  striking  the  splice  bars,  the  wheels  then  riding  over 
the  projections  and  returning  to  the  rails.  In  tests,  two 
50-ft.  loaded  coal  cars  run  against  the  stop  at  8  m.p.h. 
moved  it  30  ft.  Another  car  at  5  m.p.h.  moved  it  only 
4  ft.  further.  This  device  is  manufactured  by  the 
Friction  Car  Stop  Co.,   Cleveland,   Ohio. 
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Air-Lift  Removal  of  Sludge  from 
Sewage  Tanks 

By  W.  G.  Kirchoffer 

Madison,   Wis. 

EXPERIMENTS  on  the  removal  of  sludge  by  air-lift 
pumps,  made  by  the  writer  in  connection  with  an 
investigation  of  the  sewage  works  of  Madison,  Wis., 
showed  advantages  for  this  method  as  compared  with 
the  ordinary  gravity  method. 

This  Madison  plant  consisted  of  settling  tanks  with 
separate  sludge  digestion,  followed  by  colloidal  tanks, 
contact  dosing  chambers  and  sprinkling  filters.  The 
tank  portion  is  divided  into  five  units,  each  consisting  of 
a  primary  and  secondary  settling  tank,  sludge  digestion 
tank  and  a  colloidal  tank  (see  Enfjineering  News-Record, 
Sept.  11,  1919,  p.  510).  Unit  No.  3  was  divided  into  two 
half-units.    Usually  2,  2 J  or  3  units  are  in  sen'iee  at  a 
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time,  depending  upon  the  season  of  the  year  or  the  ideas 
of  the  superintendent.  The  air-lift  tests  were  applied 
to  unit  No.  3-B. 

The  air  pumps  were  made  of  Ij  and  2-in.  pipes  with 
foot  pieces  of  4-in.  and  nozzle  of  ^-in.  pipe.  Some 
trouble  was  experienced  with  clogging  due  to  threads, 
strings  and  waste  which  accumulated  in  the  bottoms  of 
the  tanks  in  large  balls.  Had  the  pumps  Ijeen  made  of 
larger  pipe  with  larger  flaring  foot  pieces  and  no  nozzles, 
this  trouble  would  have  been  largely  avoided.  The 
arrangement  is  shown  ii.  the  accompanying  drawing. 
Efficiency  in  air  consumption  and  power  required  were 
matters  left  for  future  consideration.  The  plant  con- 
sisted of  a  4  X  6-in.  vertical  air  compressor  and  a  4-hp. 
ga.soline  engine.  Better  results  might  have  been 
expected  with  the  plant  operated  by  an  electric  motor 
or  automatically  from  a  large  air  .storage  tank. 

Chemical  Ariah/sis — In  the  raw  sewage  or  primain* 
settling  tank  the  average  of  .several  determinations  for 
relative  stability  by  the  methylene  blue  test  showed  no 
stability  by  either  the  air-lift  or  the  old  gravity  process. 
In  the  secondary  and  colloidal  tanks,  the  air-lift  .showed 
11  and  30  per  cent  respectively,  the  gravity  process 
showing  zero  and  21  per  cent.  The  average  results 
were  7  and  14  for  the  two  processes  respectively. 

Tests  for  oxygen  consumed  were  consistently  in  favor 
of  the  air  lift  for  all  the  tanks  and  filters.  The  very  few 
tests  for  free  and  abhiminoid  ammonia,  nitrites  and 
nitrates  showed  as  good  results  ffir  the  air-lift  as  for 
the  old  process.  The  results  on  total,  dissolved  and  sus- 
pended solids  were  more  or  less  erratic  due  to  floctua- 
tions  in  the  character  of  the  sewage  and  disturbances  in 
the  inlet  channel.  Tests  showed  no  percentage  of 
removal  in  the  primar>'  settling  lank  and  only  2.7  per 
cent  in  the  secondary  V)y  the  old  process,  but  15.4  per 
cent  in  the  .secondary  tanks  by  the  air-lift. 

The  best  results  for  removal  of  suspended  solids  at 
the  colloidal  tanks  were  fifi?  per  cent  by  the  old  process 


and  93J  per  cent  bv  the  air-lift.  The  contact  filters 
showed  no  reduction  in  suspended  solids  by  either 
process.  The  average  removal  of  suspended  solids  by 
the  entire  plant  was  48  per  cent  lor  the  old  process  and 
53.5  per  cent  for  the  air-lift,  the  maximum  results  being 
82  and  100  par  cent  respectively. 

Sedimentation  Tests 

The  beneficial  results  of  the  air-lift  removal  of  sludge 
are  illustrated  by  the  records  of  sedimentation  tests 
made  by  James  Mackin,  superintendent  of  the  plant.  A 
1-gal.  sample  was  collected  at  7  a.m.,  1  p.m.  and  4  p.m. 
each  day  of  raw  sewage  from  the  inlet  channel  and  tank 
effluent  from  the  collection  channel  at  the  end  of  the 
colloidal  tanks.  These  samples  were  placed  in  conical 
galvanized-iron  receptacles  with  glass  graduates  attached 
to  the  small  ends.  After  standing  for  three  hours  the 
deposits  were  recorded  in  cubic  centimeters,  as  indicated 
on  the  glass  graduate.  When  clean  tanks  were  first  put 
into  operation,  the  old  or  gravity  process  of  removal 
would  show  results  as  good  as  the  air-lift  process,  but  as 
the  tanks  began  to  foul  up  with  septic  sludge  the  effluent 
would  begin  to  show  an  increase  in  the  settleable  solids 
until  such  times  as  the  tanks  would  be  put  out  of  com- 
mission, and  clean  tanks  put  in  use  in  their  stead. 

After  my  investigation  Mr.  Mackin  continued  to 
operate  the  plant,  but  pumping  the  sludge  once  daily. 
He  also  continued  to  take  samples  of  effluent  for  sedi- 
mentation tests.  On  Nov.  1  units  No.  1,  2,  3-A  and 
3-B  were  in  operation.  The  sediment  in  1-gal.  samples 
was  1  c.c.  for  No.  1  and  No.  2.  Samples  from  3-B  ( air- 
lift test)  showed  no  sediment.  By  the  end  of  the  month 
both  No.  1  and  2  showed  4  c.c.  per  gallon  sample.  The 
effluent  from  3-B  was  0  to  0..5  until  the  middle  of  the 
month  and  from  0.5  to  1.0  c.c.  to  the  end  of  the  month. 

On  Dec.  3  units  Nos.  4  and  5  were  put  in  operation, 
3-B  with  air-lift  sludge  removal  being  continued.  Clog- 
ging of  the  air-lift  pumps  was  experienced  from  Dec.  10 
to  28,  when  the  tanks  were  emptied  and  large  balls  of 
rags,  lint  and  sti-ings  were  found  at  the  entrance  to  the 
foot  piece.  After  this  cleaning  the  tests  showed  not  to 
exceed  1  c.c.  During  this  period  the  colloidal  tank  of 
unit  3-B  was  not  cleaned  out  and  it  is  evident  that 
septic  action  was  taking  place,  as  it  was  noted  in  all  of 
the  colloidal  tanks  that  septic  action  began  20  to  40  days 
after  starting  a  unit.  These  tanks  had  flat  bottoms  and 
were  not  easily  cleaned  without  dumping.  In  a  plant 
where  such  tanks  could  have  septic  sludge  removed 
readily  or  where  no  such  tanks  were  used  it  is  probable 
that  the  sediment  in  gallon  samples  could  be  held  to 
zero  or  nearly  so. 

From  experience  covering  a  period  of  several  months 
it  was  concluded  that  the  use  of  air-lift  pumps  is  an 
effective  method  of  sludge  removal  where  tanks  for 
separate  sludge  digestion  are  provided. 


Providence  Resumes  Chemical  Precipitation 

Treatment  <{  the  sewage  of  Providence,  R.  I.,  by 
chemical  precipitation  with  lime  was  resumed  the  latter 
part  of  April.  The  practice  was  di.sconlinued  in  Sep- 
tember, 1919,  because  it  was  impossible  to  obtain  lime 
or  towage  to  convey  the  sludge  to  sea  for  dumping.  All 
f.ewage  reaching  the  precipitation  plant  was  disinfected 
with  hypochlorite  during  this  period,  but  through  a 
large  part  of  1920  most  of  the  Providence  sewage  was 
di.^charged  directly  into  the  river  through  storm  over 
flows  without  disinfection,  owing  to  a  break  in  th- 
intercepting  sewer. 
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Motor  Truck  Transport  of  Freight 
by  European  Railroads 

RAILWAYS  in  France  and  England  operate  a  store- 
.  door  delivery  service  for  parcels  (or  express) 
and  freight,  for  which  service  motor  transport  systems 
are  used  extensively  and  special  means  have  been 
introduced  for  increasing  the  economic  efficiency  of  such 
rystems  by  reducing  time  lost  in  loading  and  unloading. 

Eight-Wheel  Tractor-Trailer  Unit — Motor  vehicles 
are  superseding  horse-drawn  vehicles  in  the  service  of 
the  Paris  &  Orleans  Ry.,  at  Paris,  France,  according  to 
a  paper  in  the  Revue  Generale  des  Chemins  de  Fer  by 
Mr.  de  Laland,  superintendent  of  commercial  service  of 
this  railway.  Horse  wagons  are  still  used  for  districts 
near  the  station  but  light  1-  and  IJ-ton  motor  trucks 
are  used  for  the  long  trips,  in  order  to  utilize  the  speed 
capacity  which  is  their  great  advantage. 

For  regularity  of  the  station  work  it  is  necessary  to 
clear  the  freight  platforms  rapidly  and  it  has  been  the 
practice  to  place  horse  wagons  at  the  platform  in  the 
evening  and  leave  them  to  be  loaded  at  night.  This 
arrangement  prevented  placing  the  motor  trucks  early 
in  the  morning  for  prompt  loading,  and  the  trucks  could 
not  be  left  all  night  as  it  was  necessary  to  take  them  to 
the  garage  for  the  regular  overhauling.  A  test  with 
demountable  decks  or  floors  for  the  trucks  did  not  prove 
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FIG.   1      TRACTOR-TRAILER  UNIT  OF  PARIS   &  ORLEANS 
RT.    (FRANCE) 

satisfactory,  as  they  could  not  be  removed  from  the 
station  platform  when  loaded  and  it  was  difficult  to 
shift  them  to  the  truck  frames. 

A  tractor-trailer  system,  Fig.  1,  proved  to  be  a  satis- 
factory solution  of  the  difficulty,  using  a  11 -ton  four- 
wheel  tractor  having  a  15-hp.  four-cylinder  engine  and 
pneumatic  tires.  The  trailer  has  a  flat  floor  with 
removable  stakes  and  side  boards,  and  its  wheels  have 
solid  rubber  tires.  It  is  designed  for  5  tons  but  can 
carry  8  tons.  To  the  swiveling  frame  of  the  front  axle 
is  attached  the  pole  or  draw  bar,  with  automatic  coupler 
engaging  a  nut  on  a  vertical  screw  at  the  rear  of  the 
tractor.  The  driver  can  operate  this  nut  from  his  seat, 
raising  or  lowering  it  in  order  to  vary  the  load  carried 
by  the  rear  or  driving  wheels  and  thus  vary  the  adhesion 
of  the  tractor. 

This  tractor-trailer  unit  or  train  can  turn  easily  in 
a  16-ft.  street.  A  switching  tractor  at  the  station  places 
the  empty  trailers  at  the  freight  platforms  as  required 
and  removes  the  loaded  trailers  to  a  yard  where  the 
regular  tractors  couple  up  to  them.  The  service  requires 
about  three  trainers  to  each  tractor,  the  equipment  at 
the  Ivry  freight  station  at  Paris  being  20  tractors  with 
50  trailers. 

Six-Wheel  Tractor-Trailer  Unit — The  Great  Western 
Ry.,  England,  has  introduced  a  system  in  which  a  four- 
wheel  tractor  supports  the  front  end  of  a  two-wheel 
trailer,  the  unit  being  capable  of  hauling  a  7-ton  load  at 
the  legal  speed  limit  of  20  m.p.h.,  according  to  a  paper 
read  by  Mr.  Conradi  before  the  British  Institution  of 
Mechanical  Engineers.    The  trailers  are  pi..'<e'd  in  the 


station  yard,  the  forward  end  of  the  trailer  being  sup- 
ported by  a  pair  of  hinged  legs,  but  with  this  arrange- 
ment the  trailer  cannot  be  moved  to  and  from  the 
platform  without  attaching  it  to  a  tractor.  Mr.  Conradi 
suggested  that  by  fitting  wheels  to  the  supporting  legs 
the  trailers  could  be  moved  by  a  team,  and  it  may  be 
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Motor  Truck  Freight  House  Tender 

I'm.    -1.      .MOTOR  TRITCK   WITH   ROLLING   DEMOUNTABLE 
FLOOR;   MIDLAND  RY.    (KNGLAXD) 

noted  that  such  a  wheeled  support  is  used  for  a  tractor- 
trailer  system  now  in  operation  at  St.  Louis,  Mo. 

Motor  Truck  tvith  Demountable  Floor — For  the 
Midland  Ry.,  England,  a  system  of  portable  rolling  floors 
for  motor  trucks  was  devised  by  Mr.  Conradi,  thus 
avoiding  the  necessity  of  installing  overhead  cranes  to 
handle  these  floors,  as  at  the  freight  stations  of  the 
Lancashire  &  Yorkshire  Ry.  The  system  on  the  latter 
road  is  somewhat  similar  to  that  employed  for  l.c.L 
freight  transfer  at  Cincinnati,  0.  (see  Engineering 
Neivs-Record,  March  11,  1920,  p.  508),  except  that  closed 
bodies  as  containers  instead  of  movable  floors  are  used 
at  Cincinnati.  For  the  Midland  Ry.  service  a  number  of 
old  horse-drawn  wagons  were  converted  into  station 
"tenders"  by  having  the  floors  fitted  with  rails  for  the 
small  wheels  or  rollers  of  the  portable  floors.  Tenders 
with  portable  floors  mounted  on  them  are  placed  at  the 
freight  house  for  loading  and  are  then  removed  to  the 
station  yard  by  horses.  An  empty  motor  truck  backs  up 
to  the  tender,  and  the  portable  floor  with  its  load  is 
rolled  onto  the  truck  frame  and  secured,  as  shown  in 
Fig.  2. 

A  suggested  modification  is  to  erect  fixed  platforms 
with  rails,  on  which  the  loaded  portable  floors  can  be 
placed  if  no  trucks  are  ready,  thus  enabling  the  tender 
to  be  moved  to  the  station  for  another  load.  At  -ware- 
houses or  industries  tenders  or  fixed  platforms  may  be 
provided  for  prompt  transfer  of  loads  to  and  from  the 
motor  trucks. 


Preventing:  Mortar  Stains  on  Masonry 

Brown  stains  on  limestone  masoniy  arising  (pre- 
sumably) from  action  of  the  mortar  are  being  studied 
at  the  Bureau  of  Standards  in  Washington,  where  two 
methods  of  preventing  this  staining  are  under  investiga- 
tion. The  first  is  the  use  of  a  colorless  waterproofing 
material  on  the  limestone  at  the  contact  face  of  the 
mortar,  the  action  of  which  is  to  prevent  the  passage  of 
water  through  the  mortar  and  into  the  stone  in  such 
a  way  as  to  carry  the  staining  material  with  it.  Pre- 
liminary tests  indicate  that  most  of  the  staining  is 
prevented  by  this  means.  The  second  method  consists 
of  applying  a  removable  porous  coating  on  the  exposed 
face  of  the  limestone  wall.  The  stains  then  come  through 
the  coating,  form  on  its  outer  surface  and  later  on  are 
removed  when  the  coating  is  removed,  while  when  form- 
ing directly  on  the  stone  surface  they  ai-e  difficult  to 
remove  because  the  staining  material  is  insoluble.  The 
method  is  expected  to  be  of  some  value  as  most  of  the 
stains  form  during  the  erection  of  the  masonry. 
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Completes  Forty-Eight  Years' 
Service  As  City  Engineer 

Charles  E.  Boiling,  Who  Entered  Engineering 

Department  of  Richmond.  Va.,  in  1873, 

Becomes  Consultant  to  City 

IN  FEBRUARY,  1921,  Charles  E.  Boiling  became  con- 
sulting engineer  for  the  Department  of  Public  Serv- 
ice of  the  city  of  Richmond,  Va.,  after  forty-eight 
years'  continuous  service  in  the  city  engineering  de- 
partment, the  last  thirteen  of  which  were  as  city  engi- 
neer.    Practically  the  whole  municipal  development  is 

included  in  these  years.     In    

1873  Richmond  was  a  dis- 
couraged, fire-torn  city  of 
54,000,  hardly  yet  recovered 
from  the  ravages  of  war  and 
the  inertia  of  I'econstruc- 
tion.  Today  it  is  a  prosper- 
ous civic  community  of  175,- 
000.  well  built  and  admirably 
equipped  with  every  engi- 
neering and  sanitary  neces- 
sity. Mr.  Boiling  has  had  no 
small  part  in  this  growth. 
While  like  most  engineers 
he  has  not  reaped  great  pe- 
cuniary reward,  in  his  own  ,h.a.rles  b.  bollixg 
words,  he  has  now  "the  sat- 
isfaction that  woi-k,  hard  work,  and  fidelity  to  trust  may 
bring  an  engineer  so  long  a  public  servant." 

Mr.  Boiling  entered  the  service  of  the  city  of  Rich- 
mond Feb.  15,  187-3,  as  assistant  to  the  city  engineer. 
Capt.  Charles  H.  Dimmock,  who  died  only  the  ne.xt 
m.onth  to  be  succeeded  by  Col.  W.  E.  Cutshaw,  the  city 
engineer  for  the  next  tliirty-four  years.  The  city  engi- 
neer at  that  time  had  charge  of  all  street  and  sewer 
construction,  maintenance  and  repairs,  grounds  and 
parks,  bridges  and  the  .James  River  harbor  improve- 
ment. He  was  further  required  to  make  all  surveys  for 
the  other  municipal  departments  and  supervise  plans 
and  specifications  for  all  public  buildings  of  every  kind. 
The  city  was  only  slowly  recovering  from  the  destruc- 
tion and  loss  occasioned  by  the  Civil  War  and  the  al- 
most total  destruction  by  fire  in  April,  1865,  of  its  manu- 
facturing and  mercantile  districts.  During  the  recon- 
struction period  from  1865  to  '70  no  municipal  improve- 
ments of  any  kind  had  been  made.  There  were  no  plans 
for  future  development.  Many  of  the  records  had  been 
destroyed,  the  city's  finances  were  little  or  nothing,  and 
its  credit  was  jiractically  nil.  The  field  for  the  future 
was  a  broad  one. 

Colonel  Cutshaw  with  only  three  a.ssistant  engineers 
devoted  the  following  three  decades  to  the  task  of  mak- 
ing Richmond  a  city,  and  in  this  work  he  was  ably  as- 
sited  by  Mr.  Boiling.  From  February,  1873,  to  July, 
1885,  Mr.  Boiling  was  on  surveys,  plans,  street  paving, 
."ewer  construction,  public  parks,  reservoir  plans,  and 
public  plans.  From  1874  to  1876  he  was  assistant  engi- 
neer in  charge  of  the  building  of  a  reservoir  near  the 
city  for  additional  water-supply  and  the  laying  of  all 
supply  mains  and  other  appurtenaiw  es  connected  there- 
with. After  completion  of  this  reservoir  he  was  put  in 
charge  of  all  city  conHtniction  work  on  streets  and 
sewers  and  on  surveys  for  additional  water-power  pumps 
at  a  new  location  above  the  city  on  the  James  River. 
In  July,  1885,  he  was  elected  by  the' city  council  to  be 


superintendent  of  the  city  water-works,  which  included 
also  the  duties  of  engineer  of  the  water  department, 
formerly  performed  by  the  city  engineer.  In  this  capac- 
ity he  worked  for  twenty-three  years,  during  which  time 
there  were  designed  and  constructed  large  sedimentation 
and  coagulating  basins,  located  between  the  canal  and 
river,  one  mile  above  the  pump  works,  and  the  enlarge- 
ment of  the  distribution  system  with  installation  of 
practically  100  per  cent  metering  was  carried  to  suc- 
cessful completion. 

After  the  death  of  Colonel  Cutshaw  in  November, 
1907,  Mr.  Boiling  was  elected  by  the  city  council  as  city 
engineer  and  entered  upon  the  discharge  of  these  duties 
in  January,  1908.  From  that  date  to  January,  1919, 
for  each  term  of  two  years  he  was  re-elected  city  engi- 
neer. In  1919  by  reason  of  a  charter  change  in  the  city 
he  was  elected  director  of  public  works,  embracing  the 
position  of  city  engineer.  In  February,  1921,  he  was 
succeeded  as  director  of  public  works  by  Allen  J.  Saville, 
nominated  by  the  mayor  for  this  office  and  elected  by 
the  council.  Mr.  Saville  appointed  Mr.  Boiling  consult- 
ing engineer  for  the  department  of  public  works,  which 
position  he  now  holds. 


Boston  Sliding  Scale  Gas  Rate  Standard  Raised 
by  Commission 

In  granting  an  increase  in  gas  rates  to  the  Boston 
Consolidated  Gas  Co.  the  Massachusetts  Department 
of  Public  Utilities  reviewed  in  some  detail  what  has 
become  known  as  the  Boston  sliding  gars  scale.  Provi- 
sion for  this  scale,  with  a  standard  or  base  price  of 
90c.  per  1,000  cu.ft.  and  a  standard  dividend  of  7  per 
cent,  was  made  by  the  Massachusetts  Legislature  in 
1906.  Before  passing  to  the  commission's  summary  of 
its  decision,  it  may  be  noted  that  the  increase  in  gas 
rates  allowed  by  the  commission  up  to  $1.40  per  1,000 
cu.ft.  near  the  end  of  the  year  was  preceded  by  tem- 
porary increases  of  the  standard  price  to  $1.10  on  Mar. 
5,  1920,  and  to  $1.35  on  July  23.  This  ax;tion  was 
taken  under  a  clause  in  the  act  of  1906  that  provided 
for  jurisdiction  by  the  commission  provided  that  there 
should  be  no  deviation  from  the  standard  price  of 
90c.  for  ten  years  and  none  thereafter  unless  a  change 
become  necessary  to  correct  inequities  arising  from 
substantial  changes  in  the  costs  of  making  and  dis- 
tributing gas.  The  syllabus  in  this  opinion,  as  given 
in  Public  Utilities  Reports,  March  17,  1921  (Rochester. 
N.  Y.),  follows: 

1.  The  Massacimsctts  "sliding  scale"  act  expressly  sus- 
pended the  jurisdiction  of  the  commission  over  the  price  of 
gas  to  be  charged  to  the  consumer,  reductions  in  price  de- 
pending solely  on  the  desire  of  the  stockholders  for  greater 
dividends. 

2.  The  principle  of  the  Massachusetts  "sliding  scale"  act 
that  decreased  costs  and  increased  profits  due  to  skillful  and 
wise  management  shall  he  shared  by  the  stockholders  an-l 
the  public  rather  than  wholly  taken  by  either,  is  essentially 
sound,  but  conversion  of  the  theory  into  a  fixed  rule,  ex- 
pressed by  the  interrelation  <>f  a  standard  price  and  standard 
dividend,  is  necessarily  artificial,  and  conditions  must  bf 
stahle  and  a  considerable  period  elapse  to  make  it  an  efTec- 
tive  regulator  of  the  selling  price. 

3.  In  the  midst  of  unstable  and  unprecedented  operating 
costs,  a  standard  cost  of  gas  does  not  exist,  and  a  standard 
price  is  an  anomaly,  and.  therefore,  the  standard  required 
by  law  to  be  fixed  should  l)c  a  temporary  rather  than  a 
permanent  one. 

4.  The  standard  price  of  gas  to  be  fixed  by  the  Boston  Con- 
solidated Gas  Co.  under  the  Massachusetts  "sliding  icale" 
act  was  placed  at  $1.40  a  thousand  cuhic  feet. 
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Remote-Control  Electric  Haulage 
in  Quarry  Service 

Two  Layouts  for  Overburden  and  Rock — Economy 
Over  Steam  Service — Man  in  Tower  Con- 
trols Car  Motors  and  Brakes 

ELECTRIC  traction  by  a  remote  control  system,  in 
which  car  movements  are  governed  by  an  operator 
in  an  elevated  tower,  is  the  method  adopted  by  the  Bes- 
semer Limestone  &  Cement  Co.,  Youngstown,  Ohio,  in 
removing  the  overburden  from  a  new  quarry.  Shale 
and  top  soil,  having  a  thickness  of  35  to  55  ft.,  are 
excavated  by  a  steam  shovel  having  a  3i-yd.  dipper 
and  giving  a  daily  output  of  1,000  to  1,500  cu.yd.  A 


switchman  opens  the  switch  admitting  the  car  into  sec- 
tion 13,  where  the  towerman  stops  it  at  any  desired 
point  by  shutting  off  the  current  and  applying  the 
brakes.  For  the  more  permanent  layout  of  the  quarry 
service  the  switches  and  reversing  cams  are  under  the 
control  of  the  towerman. 

In  section  13  the  track  is  on  the  edge  of  a  spoil  bank 
40  ft.  high  and  is  shifted  as  the  dumping  progresses. 
When  a  man  cm  the  dump  releases  a  latch  the  weight 
of  the  load  tilts  the  car  body,  the  empty  body  returing 
to  position  by  gravity  and  being  latched  automatically. 
About  six  men  are  employed  at  the  dump  to  level  the 
material  and  shift  the  track.  At  times  they  have  to 
dump  the  car  by  hand  or  with  jacks.  There  is  no  auto- 
matic reversing  cam  on  the  dump  track,  but  when  the 
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FIG.    1.      TRACK  LAYOUT  OF  REMOTE-CONTROL,  HAULAGE 
SYSTEMS  AT  QUARRY 

similar  system  for  handling  the  quarry  rock  has  been 
in  service  for  over  two  years,  and  the  accompanying 
plan  shows  the  two  layouts  for  stripping  the  site  and 
for  handling  quarry  stone. 

All  tracks  are  of  standard  gage,  with  60-lb.  rails 
having  bonded  joints  and  cross  bonds  at  200-ft.  inter- 
vals. Insulated  joints  divide  the  track  of  the  stripping 
layout  into  four  sections,  with  separate  electric  supply 
to  each.  A  45-lb.  third  rail  is  carried  by  supports  on  the 
middle  of  the  ties.  The  three  sections  marked  11,  12  and 
13  are  under  the  control  of  the  towerman.  The  end  sec- 
tion, at  the  stripping  face,  is  controlled  by  the  steam 
shovel  operator.  This  section  is  short  and  is  shifted 
as  the  shovel  advances. 

Handling  Overburden. — Two  20-yd.  side-dump  cars 
are  used  for  the  stripping  work  and  are  operated  on 
the  shuttle  system.  The  cars  have  a  30-hp.  motor  on 
each  truck  and  are  fitted  with  solenoid  electric  brakes. 
Current  of  220  to  240  volts  is  used  for  the  motors,  but 
for  the  brakes  110-volt  current  is  applied  to  the  solenoids 
through  electric  switches.  When  the  car  at  the  shovel 
is  loaded,  the  shovel  operator  throws  a  control  switch 
and  admits  current  to  the  track  section,  causing  the  car 
to  move  into  section  11,  where  it  is  under  control  of 
the  tower  man.  The  car  continues  into  the  switchback 
section  12,  where  a  cam  at  the  side  of  the  track  oper- 
ates a  lever  on  the  car,  reversing  the  motors.     The 


empty  car  is  ready  to  return,  one 
of  the  men  throws  the  reversing 
lever  of  the  motors,  so  that  the 
towerman  can  run  the  car  back 
into  section  12,  where  he  holds  it 
until  the  second  car  has  moved 
fi-om  the  steam  shovel  into  section 
13,  the  empty  car  being  then  re- 
turned to  the  shovel.  The  round 
trip  averages  8  to  10  minutes,  with  a  running  speed  of 
15  m.p.h. 

With  two  cars,  a  towerman  and  a  switchman,  about 
1,000  to  1,500  cu.yd.  are  handled  daily,  as  compared 
with  800  cu.yd.  with  the  former  equipment  of  two  steam 
locomotives  operating  trains  of  six  4-yd.  cars  on  tracks 
of  38-in.  gage.  Two  enginemen  and  two  brakemen 
were  required,  while  the  electric  haulage  system  re- 
quires only  two  men.  There  is  also  less  time  lost  at  the 
shovel,  and  as  track  has  to  be  kept  in  better  condition 
for  the  large  cars  the  car  repair  work  is  proportionately 
less.  The  number  of  men  used  on  the  dump  depends 
on  the  handling  of  track  and  varies  with  the  amount 
of  dumping  space  available.  Ordinarily  the  shifting  of 
the  dump  track  occupies  one  day  each  week. 

Handling  Quarry  Stone. — In  quarry  service,  for  re- 
moving the  rock  to  the  crusher  plant,  three  cars  of 
10-cu.yd.  capacity  are  in  operation.  No  switchback  is 
included  in  the  quarry  layout,  but  there  are  two  pas- 
sing sidings,  the  cars  being  operated  on  the  shuttle 
system.  This  part  of  the  track  layout  comprises  nine 
sections  under  the  control  of  the  same  towei-man  who 
controls  the  stripping  movements,  these  sections  includ- 
ing the  two  sidings  and  a  repair  track.  A  second  tower- 
man at  the  crusher  house  spots  and  dumps  the  cars.  The 
end  section  in  the  quarry,  which  is  generally  short,  is 
under  control  of  the  shovel  operator,  as  in  the  stripping 
work.  Grades  of  2  and  Si  per  cent  lead  from  the  quari-y 
floor  to  the  crusher  plant. 
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A  loaded  car  started  by  the  shovel  operator  moves  into 
section  9,  where  its  control  is  in  the  hands  of  the  tower- 
man,  who  stops  it  usually  at  the  first  siding  (on  sections 
8  or  7)  to  allow  an  empty  car  to  pass.  The  car  is 
held  by  applying  the  brakes  through  the  solenoid  and 
electric  switch  and  then  cutting  ofT  current  from  the 
section  in  which  the  car  stands.  The  empty  car  proct  ids 
throuc:h  section  9  to  the  short  section  at  the  steam 
shovel,  at  which  point  it  comes  under  the  control  of  the 
shovel  operator;  meanwhile  the  loaded  car  is  run 
through  three  sections  to  the  second  siding,  where  it 
passes  an  empty  car  just  coming  from  the  crusher. 
Finally  the  loaded  car  is  run  into  the  crusher  house, 
where  it  is  spotted  by  the  towerman  by  means  of  the 
brakes  and  is  dumped  by  means  of  a  remote-control 
hoist  also  operated  by  the  towerman.  A  reversing  cam 
at  the  crusher  automatically  throws  the  reversing  con- 
trol on  the  car  as  it  arrives  at  the  dumping  hopper,  so 
that  the  empty  car  can  be  started  back  to  the  quarry. 

Both  the  stripping  and  the  quarrying  work  are  in 
full  view  of  the  main  towerman,  only  hand  signals  be- 
ing required  from  the  switchman  and  dump  foreman  of 
the  stripping  layout.  If  the  towerman  should  fail  to 
see  the  car  start  from  the  shovel  it  would  simply  drift 
into  the  ne.xt  section  and  come  to  a  stop.  No  trouble 
is  experienced  in  dark  or  foggy  weather  and  at  night 
the  work  is  illuminated  by  flood  lights.  Electric  current 
is  supplied  by  a  local  power  company. 

Electric  ard  Steam  Operation. — In  2'  years'  experience 
with  quarry  haulage  this  remote  control  system  has  been 
found  satisfactoiT  both  as  to  service  and  cost,  as  com- 
pared with  light  locomotives  and  cars.  It  is  considered 
by  the  quarry  company  that  there  is  some  saving  in 
power,  but  that  the  main  saving  lies  in  the  fact  that 
the  movements  of  the  cars  are  all  under  control  of  one 
man,  stationed  in  a  sheltered  position.  This  results 
in  fewer  delays  and  more  regular  operation,  v/ith  con- 
sequent greater  output  or  material  handled.  Shuttle 
operation  is  used  for  both  the  stripping  service  and  the 
quarry  service,  but  continuous  loop  operation  on  a 
similar  haulage  system,  with  spur  tracks  at  the  shovels, 
has  been  used  at  another  large  quarry,  as  described  in 
Engineering  News  Oct.  21,  1909,  p.  421. 


The  electric  haulage  system  is  that  of  the  Woodford 
Engineering  Co.,  Chicago,  which  supplied  and  installed 
the  electrical  equipment.  The  introduction  of  this  sys- 
tem was  decided  upon  by  F.  R.  Kanengeiser,  vice-presi- 
dent and  general  manager  of  the  Bessemer  Limestone 
&  Cement  Co.,  and  the  operation  is  under  the  direc- 
tion of  J.  A.  Johnson,  superintendent  of  the  company. 


Pennsylvania  Practice  in  Widening 
Highway  Curves 

HIGHWAY  curves  are  widened  and  superelevated,  in 
the  standard  practice  of  the  Pennsylvania  High- 
way Department,  by  the  use  of  the  transition  spiral  and 
one-slope  roadway,  as  indicated  by  the  accompanying 
diagram  and  tabulation  of  offsets  and  superelevations. 
In  applying  the  table,  the  engineer  .selects  such  a 
central  angle  delta  as  will  give  at  least  an  arc  of  widened 
roadway  one-third  in  length.    For  example:   Given  I  =; 


Cross  Section  Oct  P.C.  Gross  Section  ort-  P.&C. 

CURVE  DIAGRAM.  TENNSYLVANIA  HIGHWAYS 


OFFSETS  AND  SUPERELEVATIONS  FOR  WIDENING  HIGHWAY  CURVES 
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electric  haulage  sy.stem  for  the  stripping  had  come  into 
full  operation  and  wa.s  working  on  an  economical  ba.si.s, 
the  co.st  per  cubic  yard  of  material  excavated  and 
dumped  wa.s  40  per  cent  that  of  the  former  co.'.t  of 
."team  operation. 


from  the  table:  One-half  length  of  spiral  equals  70  ft., 
and  the  offset  from  tangent  T  at  PS  equals  0  ft.;  at  T 
(35  ft.  beyond  PS)  equals  0.2  ft.;  at  T,  (or  P.C.  of 
circular  curve)  equals  1.5  ft.;  at  T,  (from  tangent  pro- 
jected) equals  6  fl..  and  at  T,  equals  Ifi  ft. 
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In  superelevating,  start  is  made  at  PS  with  the  stand- 
ard crown.  From  this  point  the  crown  is  gradually 
changed  into  a  one-slope  section  until  at  the  PC,  one- 
half  the  superelevation,  as  shown  in  column  five  of  the 
table,  is  obtained.  The  superelevation  is  then  gradually 
increased  until  the  maximum  superelevation  as  shown 
in  column  five  is  reached  at  the  PSC,  this  supereleva- 
tion being  held  until  the  PSC  is  reached.  Beyond  the 
PSC  the  superelevation  is  diminished  by  one-half  at  the 
PC,  from  which  point  the  one-slope  section  is  gradually 
changed  to  the  crown  section. 

It  is  the  practice  to  make  the  thickness  of  the  one- 
slope  slab  uniform  and  equal  to  the  average  thickness 
of  the  standard  18-ft.,  crowned  section. 


Reservoir  Waterproofed  by  Gunite 
Interlining 

Seepage  Through  Porous  and  Cracked  Walls 

Entirely  Stopped — Construction  Methods 

Described  in  Detail 

By  Barclay  A.  Greene 

Piatt-Thompson   Construction   Co..  Kansas   City.   Mo. 

A  CEMENT  gun  method  of  waterproofing,  which  is 
possible  of  frequent  use,  was  successfully  employed 
last  season  to  stop  ground  water  seepage  into  a  small 
reservoir  of  the  Mount  Vernon,  Iowa,  water  supply. 
Porous  spots  and  cracks  had  developed  generally  in  the 
reservoir  side  walls  until,  under  an  unbalanced  head, 
the  inflow  was  100,000  gal.  in  24  hours.  This  inflow 
was  completely  stopped  by 
a  1 :  3  mortar  lining  con- 
structed as  shown  by  the 
accompanying  sketch. 

Leakage  had  developed 
gradually.  The  reservoir,  a 
circular  tank  40  ft.  in  diam- 
eter and  20  ft.  high,  was 
underground,  with  a  6-ft. 
covering.  The  bottom  5  ft. 
was  in  solid  rock,  but  the 
shell  was  8  in.  thick  from 
bottom  to  top  and  the  floor 
and  roof  were  also  8  in. 
thick  of  1:2:4  concrete. 
At  the  time  of  construc- 
tion, eight  years  ago,  the 
concrete  was  a  little  porous 
and  the  leakage  small — just 
a  moderate  seepage  through 
reasonably  sound  material. 
The  seepage,  however,  in- 
creased with  the  age  of  the  reservoir  until  the  walls 
h;^d  become  porous  and  cracked  and  the  inflow  had 
reached  the  volume  stated.  This  inflow  was  through 
the  shell  and  largely  within  a  zone  from  1  ft.  to  10  ft. 
from  the  floor.     The  maximum  head  was  17.85  ft. 

From  a  light  scafl'olding  over  the  entire  interior  of 
the  tank,  the  walls  were  sounded  and  all  loose  material 
removed  with  picks.  Then,  starting  at  the  top,  a  layer 
of  American  Steel  &  Wire  Co.'s  triangular  mesh.  No.  049, 
was  placed  and  anchored  securely  by  means  of  i-in.  two- 
stage  cinch-anchors,  and  !-in.  x  3-in.  bolts.  Each  layer 
of  mesh  had  a  side  lap  of  4  in.  and  an  end  lap  of  8  in., 
and  all  laps  were  securely  wired  with  No.  14  black 
annealed  wire;  the  ties  were  8  in.  apart  on  the  seams. 
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After  the  mesh  was  placed,  the  cement  gun  was  used 
as  a  sand-blast  machine  and  the  concrete  was  thoroughly 
sand-blasted,  leaving  a  clean  unaffected  surface,  and 
cleaning  all  rust  from  the  mesh.  Starting  at  the  top 
and  working  down,  the  1 :  3  mixture  of  sand  and  cement 
was  then  applied  2  in.  thick,  without  any  waterproofing 
compound  whatever. 

As  the  work  neared  the  bottom  10  ft.,  where  the 
seepage  was  greatest,  a  3-in.  layer  was  applied.  Within 
the  bottom  6  ft.,  26  weep  pipes  were  installed,  varying 
from  \  to  1}  in.  in  diameter  and  held  temporarily  in 
place  by  a  small  amount  of  oakum  around  the  pipe, 
placed  well  back  from  the  surface  of  the  concrete.  To 
seal  the  weep  pipes  in  place,  a  mixture  of  one  part 
cement,  two  parts  sand,  and  two  parts  gypsum  was  used 
and  deposited  with  the  gun.  This  was  the  only  place 
where  any  mixture  other  than  1 :3  sand  and  cement  was 
used.  At  this  bottom  section  of  6  ft.  it  was  also  neces- 
sary to  place  an  additional  2  in.  of  lining,  with  another 
layer  of  mesh,  making  a  total  of  5  in. 

The  second  layer  of  mesh  was  anchored  to  the  first 
layer  by  hair-pin  ties;  a  tie  was  made  of  No.  14  wire 
in  the  shape  of  a  hair-pin  6  in.  long,  and  was  twisted 
around  the  first  layer  of  mesh  and  allowed  to  protrude 
3  in.  through  the  first  3-in.  layer  of  mortar.  After  this 
3  in.  had  set,  the  second  layer  of  mesh  was  placed,  and 
anchored  to  the  No.  14  wires,  securely  twisted  and 
drawn  taut,  but  furred  1  in.  away  from  the  first  layer 
by  means  of  pre-cast  concrete  blocks.  The  lining  was 
brought  down  to  the  bottom  with  no  fastening  to  the 
bottom. 

There  was  no  seepage  whatever  through  the  floor 
and  the  floor  concrete  was  in  good  condition  so  the 
bottom  was  not  touched.  This  method  concentrated  the 
seepage  entirely  to  the  flow  from  the  26  weep  pipes. 
These  were  capped  alternately,  and  gunite,  with  a  layer 
of  mesh,  was  applied  until  the  weep  pipes  were  entirely 
covered  by  a  knob  of  mortar.  The  mesh  placed  over 
these  knobs  was  anchored  in  the  same  manner  as  the 
second  layer  of  mesh,  by  means  of  hair-pin  ties. 

The  work  was  performed  by  the  Pratt-Thompson 
Construction  Co.,  Kansas  City,  Mo. 


Traffic  in  1920  Through  the  Sault  Canals 

An  increase  of  16  per  cent  in  freight  traffic  and  20 
per  cent  in  passenger  traffic  for  the  season  of  1920,  as 
compared  with  the  season  of  1919,  passing  through  the 
American  and  Canadian  canals  at  the  Sault  Ste.  Marie, 
Michigan  and  Ontario,  is  indicated  in  the  statistical 
report  on  1920  operations,  prepared  under  the  direction 
of  Lt.-Col.  E.  M.  Markham,  Corps  of  Engineers,  U.  S. 
Army.  The  total  freight  traffic  of  both  canals  was 
798,282,496  tons  during  1920,  showing  an  increase  of 
11,046,954  tons  over  1919.  The  total  number  of  pas- 
sengers was  68,451,  or  an  increase  of  11,459.  The  ti-aflic 
through  the  American  canal  was  97  per  cent  of  the 
total  freight  and  37  per  cent  of  the  total  number  of 
passengers  carried.  CompareS  with  the  season  of  1919 
there  was  an  increase  of  20  per  cent  in  freight  and  5? 
per  cent  in  passenger  traffic.  Traffic  through  the 
Canadian  canal  was  3  per  cent  of  the  total  freight  and 
63  per  cent  of  total  passengers  carried.  Compared  with 
the  previous  season  there  was  a  decrease  in  freight 
traffic  cf  40  per  cent  and  an  increase  in  passenger 
traffic  of  6  per  cent.  The  American  canal  was  opened 
April  19  and  closed  Dec.  26,  1920,  and  the  Canadian 
canal  was  opened  April  23  and  closed  Dec.  23,  1920. 
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The  Engineer  in  Foreign  Trade 

Technical  and  Business  Qualifications  Demanded  of 

Federal  Representatives  for 

Special  Investigators 

By  R.  S.  Mac  Elwee 

Director,  U.   S.   Bureau  of  Foreign  and   Domestic  Commerce, 
Washington.  D.  C. 

THERE  is  undoubtedly  a  great  field  for  the  properly 
trained  engineer  in  the  foreign-trade  service  of  the 
United  States.  In  private  business  and  in  Government 
activity  there  is  a  constant  demand  for  engineers  who 
possess,  in  addition,  commercial  qualifications.  The 
marketing  of  highly  technical  products  abroad  requires 
engineering  training  as  a  background,  with  the  proper 
commercial  and  language  study  superimposed  upon  the 
engineering  foundation. 

In  selling  harvesting  machinery,  gas  engines,  and 
tractors,  for  example,  this  lack  of  a  technical  training 
has  been  keenly  felt  by  many  of  the  men  who  have 
not  had  it,  and  some  of  them  have  tried  to  familiarize 
themselves  as  much  as  possible  with  some  of  the  funda- 
mental engineering  principles  through  reading,  courses 
with  correspondence  schools,  and  the  like.  The  sales 
manager  for  an  elevator  company,  selling,  putting  up, 
and  registering  elevators  abroad,  realized  so  keenly 
the  basic  necessity  for  a  sound  electro-engineering 
training  that  a  rule  was  adopted  making  this  a  pre- 
requisite in  the  employment  of  salesmen.  This  work, 
of  course,  is  only  typical  of  many  lines  of  engineering 
— civil,  mechanical,  electrical,  chemical,  and  industrial. 

Technically  Trained  Men  Desired 

As  to  the  requirements  of  the  Government,  there  may, 
of  course,  be  other  branches  of  the  federal  service  that 
need  engineers  who  have,  also,  a  training  in  foreign 
affairs  and  languages,  but  in  the  present  discussion  I 
wish  to  speak  especially  of  the  Bureau  of  Foreign  and 
Domestic  Commerce.  This  bureau  has  had  and  now 
has  attaches  and  trade  commissioners  who  are  profes- 
sional engineers.  The  new  policy  has  been  to  assign 
an  engineering  trade  commissioner  as  assistant  to  the 
commercial  attache  at  those  posts  where  engineering 
matters  are  of  prime  importance.  At  present.  Major 
Brady,  mechanical  engineer,  is  assigned  to  assist  the 
commercial  attache  at  Buenos  Aires.  Following  the 
armistice,  he  wa.s  assigned  to  the  commercial  attache 
in  France.  We  have  Frank  Rhea,  railroad  engineer, 
assigned  to  the  commercial  attache  at  Peking.  If  we 
are  to  have  thoroughgoing  reports  of  value  on  tech- 
nical subjects,  the  men  who  write  them  must  be  tech- 
nical men  and  must  have  had  not  only  proper  technical 
education,  but  also  considerable  professional  experience. 
The  Bureau  of  Foreign  and  Domestic  Commerce  sends 
abroad  traveling  trade  commissioners  to  make  extended 
investigations  in  special  lines,  and  in  specific  surveys 
of  this  character  it  has,  for  example,  employed  mining 
engineers. 

Effective  Work  by  Engineers 
The  peculiar  availability  of  such  men  for  certain  of 
the  trade-commissioner  positions  is  illustrated  by  sev- 
eral invest igation.s  that  have  been  made  in  the  past  or 
are  now  in  process.  Particularly  conspicuous  has  been 
the  work  of  Paul  Page  Whitham,  who  spent  three  years 
in  China  and  tropical  Asia  studying  transportation  mat- 
ters and  has  written  numerous  confidential  and  other 


reports.  Two  large  reports,  "The  Port  of  Shanghai" 
and  "The  Port  of  Manila,"  the  bureau  hopes  to  publish 
this  year  if  it  has  suflScient  funds.  Usually,  such  able 
men  who  serve  the  bureau  for  a  time  enter  private 
employment  sooner  or  later  at  salaries  very  much  larger 
than  those  the  bureau  is  able  to  pay.  Mr.  Whitham 
has  returned  to  China  in  a  private  capacity. 

Although  the  number  of  engineers  of  various  types 
that  enter  the  service  of  the  Department  of  Commerce 
abroad  is  necessarily  limited,  the  number  going  into 
foreign  trade  is  large  enough  to  offer  our  universities 
a  problem  in  engineering  education. 

The  foreign  commerce  of  the  United  States  is  par- 
ticularly in  need  of  those  men  who  are  competent  engi- 
neers and  who  have,  at  the  same  time,  the  personality 
and  business  training  in  foreign  affairs  to  enable  them 
to  go  abroad  and  compete  with  British,  German,  French, 
Belgian,  and  other  nations  for  large  and  lucrative  con- 
tracts that  are  being  let  by  foreign  firms,  cities,  and 
central  governments.  This  is  a  problem  deserving  the 
closest  consideration  by  the  engineering  profession. 


Reinforcing  a  Bridge  Corroded  by 
Locomotive  Gases 

BROADWAY  in  Cleveland  crosses  the  tracks  of  the 
New  York,  Chicago  &  St.  Louis  Ry.  (Nickel  Plate) 
on  a  steel  deck-plate-girder  bridge  built  in  1888.  On 
account  of  extensive  corrosion  of  the  floor  system  of 
this  structure  in  recent  years,  especially  over  two  drill 
tracks,  the  bridge  was  slated  for  early  replacement. 
Corrosion  had  attacked  especially  the  top  flanges  of  the 
38-in.  plate-girder  floor  beams,  which  were  found  to 
be  greatly  reduced  in  area,  and  some  holes  had  de- 
veloped even  in  the  web  below  the  top  flanges.  The 
corrosion  was  almost  as  bad  in  the  sidewalk  brackets 
outside  the  girders  as  in  the  floor  beams  between  the 
girders,  although  the  girders  themselves  showed  little 
injur^^  Financial  conditions,  however,  delayed  the 
renewal  of  the  bridge,  and  it  became  necessary  to 
reinforce  the  structure  in  order  to  maintain  it  in 
service. 

New  stringers  had  been  put  in  some  years  ago,  and 
as  the  main  girders,  66  in.  deep,  were  not  seriously 
affected,  the  floor  beams  and  sidewalk  brackets  were 
the  principal  items  to  be  dealt  with,  and  this  only  in 
the  three  panels  over  the  drill  tracks.  It  was  decided 
that  the  floor  beams  were  not  so  much  weakened  but 
that  they  could  be  left  in  place  and  counted  upon  for 
partial  duty  if  supplementary  floor  beams  were  put 
in  to  take  part  of  the  load  and  be  available  for  full 
service  in  case  of  failure  of  the  old  beams.  This  .scheme 
was  carried  out,  using  20-in.  I-beams  taken  out  of 
another  structure.  An  I-beam  was  placed  transversel.v 
midway  between  the  old  floor  beams,  being  riveted  to 
the  main  girders  after  bringing  if  up  to  bearing  against 
the  stringers.  The  cantilevered  sidewalk  brackets  were 
dealt  with  in  the  same  way.  Additional  stiffeners  and 
kneebraces .were  placed  on  the  main  girders  at  the  con- 
nections of  the  new  floorbeams. 

According  to  George  H.  Tinker,  bridge  engineer  of 
the  Nickel  Plate,  who  carried  out  this  reinforcement, 
two  cast-iron  sewer  and  water  pipes  suspended  five  to 
ten  feet  below  the  bridge  floor  do  not  appear  to  have 
been  injured  by  the  locomotive  gases.  The  iron  hanger 
rods  supporting  these  pipes  Arc  attacked,  however,  and 
must  be  replaced  from  time  1o  time. 
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Letters  tg  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Turbine  Specific  Speeds 

Sir — In  connection  with  tlie  article  by  E.  A.  VanDeusen 
in  Engmecrmg  N('ir.-<-Record,  May  12,  1921,  p.  80G,  on 
specific  speeds  of  turbines,  progress  in  turbine  design  may 
be  noted.  Tlie  specific  speed  of  a  Francis  runner  varies 
between  10  and  100  and,  in  the  usual  stock  turbines,  between 
about  2.')  and  8-5.  It  is  reported,  however,  that  a  Bohemian 
engineer,  Viktor  Kaplan,  has  designed  one  to  run  at  360, 
and  to  develop  high  efficiency.  If  tests  substantiate  this 
claim  the  utilization  of  low  heads  will  be  gi-eatly  simplified; 
it  may  even  lead  to  the  development  of  tidal  power,  a  prob- 
lem that  has  received  the  attention  of  so  many  British 
engineers.  Lynn  Perry. 

Easton,  Pa.,May20. 


Edge  Waterproofing  for  Asphalted  Bridge  Floors 

Sir — Your  issue  of  Dec.  .3,  1920,  contains  on  p.  1279 
an  article  describing  the  Wisconsin  Highway  Commission's 
method  of  covering  plank  decks  on  highway  bridges  with 
bituminous  wearing  surfaces.  Local  experience  with  timber 
trestles  which  have  been  paved  with  sheet  asphalt  extends 
over  a  period  of  about  twelve  years.  The  shortcomings  of 
the  early  designs  have  developed  during  this  time  and 
have  also  suggested  several  improvements.  In  view  of  our 
experience,  I  feel  it  desirable  to  call  the  attention  of  your 
readers  to  a  point  wherein  the  Wisconsin  method  requires 
additional  features  to  give  good  results  if  untreated  plank- 
ing is  used  for  decking. 
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NEW     DETAIL 

NK\\'    AND   OLD    KDGE    DETAILS   FOR   ASPHALT-PAVED 
TRESTLE— SEATTLE 

We  find  that  where  water  from  the  pavement  is  per- 
mitted to  crawl  back  under  the  planking,  assisted  by  winds, 
capillary  attraction  or  slope,  dry  rot  sets  in.  The  first 
indication  of  this  is  a  break  in  the  pavement,  at  first  in 
only  a  few  places,  but  always  near  the  edge  of  the  roadway. 
By  degrees  the  damage  becomes  more  general.  Where 
heavy  loads  have  broken  through  the  pavement,  the  repair 
gangs  find  the  planking  badly  decayed. 

To  prevent  similar  destruction,  later  structures  have  been 
provided  with  a  metal  drip,  as  shown,  which  conducts  the 
harmful  water  away  In  order  further  to  protect  the 
deck  in  case  water  should  find  a  way  between  the  header 
and  paving,  we  paint  the  plur.King  when  laid  with  two  coats 


of  creosote  oil.  This  painting  is  confined  to  a  strip  4  ft 
wide  along  both  margins  of  the  roadway.  With  this  added 
protection,  we  feel  that  the  life  of  our  structures  will  be 
lengthened   considerably.  W.    H.    Tiedeman, 

Seattle,  Wash.,  April  14.  Assistant  City  Engineer. 

Hudson  Vehicle  Tunnel  Ventilation 

Sir — In  your  issue  of  March  31,  p.  .562,  there  is  an  article 
under  the  caption  "Hudson  River  Vehicle  Tunnel  Con- 
tracts To  Be  Ready  May  1.5,"  and  in  the  following  issue 
of  April  7,  p.  602,  there  appears  a  statement  of  the  maxi- 
mum amount  of  free  air  per  minute  required  to  give  ade- 
quate ventilation  when  the  tunnel  is  being  operated  at 
full  capacity,  with  motor  vehicles  only. 

The  cross-sectional  design  of  the  tunnel,  as  shown  on 
the  plans  of  the  commission,  gives  a  pressure  duct  area 
of  about  61  sq.ft.,  with  an  exhaust  duct  area  of  about  75 
sq.ft.  With  these  data  at  hand  it  is  possible  to  make  an 
approximate  estimate  of  horsepower  required  to  operate 
the  ventilating  system  that  has  been  outlined  in  the  various 
reports  on  the  subject,  but  as  yet  no  such  estimate  has 
appeared  in  print.  The  results  of  such  an  investigation 
are  herewith  appended,  which  the  writer  believes  are  of 
public  interest,  as  the  act  of  the  New  York  Legislature 
creating  this  enterprise  specified  that  the  tolls  and  rentals 
shall  pay  the  estimated  cost  of  administration,  mainte- 
nance and  operation,  and  in  addition  will  pay  within  20 
years  the  amortized  cost  of  construction. 

The  distance  between  pier-head  ventilating  shafts  center 
to  center  of  the  river  section  appears  on  published  plans  to 
be  3,800  ft.,  with  the  distance  between  New  Jersey  shaft.- 
2,000  ft.,  and  between  New  York  shafts  1,100  ft.  The  amount 
of  air  required  per  tube  from  each  pier-head  shaft  toward 
the  river  is  378,843  cu.ft.  per  minute,  giving  an  initial 
intake-duct  velocity  of  6.210  ft.  per  minute.  In  the  north  tube, 
downgrade,  there  are  two  stretches,  each  1,100  ft.  in  length, 
each  stretch  requiring  133,037  cu.ft.  per  minute,  initial  duct 
velocity  2,181  ft.  per  minute.  Upgrade,  two  stretches  1,000 
ft.  long,  each  requiring  324,058  cu.ft.  per  minute,  initial 
duct  velocity  5,312  ft.  per  minute,  and  one  stretch  500  ft. 
long,  to  portal,  requiring  162,029  cu.ft.  per  minute,  duct  ve- 
locity 2,656  ft.  per  minute.  In  the  south  tube,  do\vngrade, 
one  stretch  from  portal  to  shaft,  500  ft.  long,  requiring  64.- 
655  cu.ft.  per  minute,  duct  velocity  1,060  ft.  per  minute, 
and  two  stretches  1,000  ft.  long  each  requiring  129,310 
cu.ft.  per  minute,  initial  velocity  2,120  ft.  per  minute. 
Upgrade,  if  pier-head  shaft  is  used  in  both  directions,  two 
stretches,  each  550  ft.  long,  each  requiring  175,434  cu.ft. 
per  minute,  duct  velocity  2,876  ft.  per  minute,  and  one 
stretch  1,100  ft.  long  to  exit  portal,  requiring  350,868  cuJft. 
per  minute,  duct  velocity  5,752  ft.  per  minute. 

In  determining  the  static  pressure  caused  by  duct  fric- 
tion allowance  must  be  made  for  the  flattened  form  of 
duct.  The  intake  or  pressure  duct  has  a  frictional  resist- 
ance due  to  its  form,  equivalent  to  a  circular  duct  75  in. 
in  diameter,  through  which  air  is  pagsng  at  the  same 
velocity. 

As  data  on  duct  friction  is  principally  founded  on  gal- 
vanized iron  walls  some  modification  might  have  to  be  made 
in  the  case  of  concrete  enclosures,  but  if  necessary  some 
other  lining  could  bo  introduced  within  the  concrete.  It  is 
proposed  to  throttle  the  discharges  into  the  tunnel  so  as 
to  give  equal  distribution  of  air  along  each  duct  line.  This 
arrangement,  while  giving  equal  ventilation  along  the  line, 
increases  the  static  pressure.  Some  allowance  must  be  made 
for  the  formation  of  eddies  and  air  pockets  by  which  a  cer- 
tain amount  of  pure  air  will  bypass  to  the  exhaust  duct, 
without  performing  its  full  duty  of  dilution. 

This  adopted  system  of  ventilation  requires  practically 
double  the  horsepower  of  those  in  ordinary  practice  on  ac- 
count of  the  exhaust.  While  exhaust  duet  has  a  larger 
area  it  may  be  assumed  that  the  power  to  operate  it  will 
be  about  the  same  as  to  operate  the  intake.  In  order  to 
make  the  system  flexible  and  to  proportion  it  to  traffic 
conditions,  a  battery  of  say  four  fan  units  \vill  be  required 
on  each  duct  line,  as  only  about  50  per  cent  reduction  is  the 
standard   practice   on   a   motor-driven   fan    unit.      Such   ar. 
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arrangement  of  multiple  units,  of  course,  increases  the 
horsepower. 

A  rough  calculation  on  the  above  basis  gives  a  total  of 
8,000  hp.  for  the  river  section,  1,881  hp.  for  the  New  Jersey 
section,  and  1,446  hp.  for  the  New  York  section,  or  a  total 
of  11..327  hp.  Assuming  that  a  rate  of  2c.  per  hp.  could  be 
obtained,  the  power  cost  of  operating  at  maximum  capacity 
would  be  $226.54  per  hour,  $5,436.96  per  day  and  |1,984,- 
490.40  per  year. 

In  order  to  arrive  at  some  estimate  of  what  proportion 
of  this  maximum  ventilation  will  be  required  per  annum, 
in  operating  the  tunnel,  four  different  years  have  been  con- 
sidered—the year  of  opening,  five  years  after  opening,  ten 
years  after  opening,  and  fifteen  years  after  opening. 

In  a  forecast  of  tunnel  traffic  given  on  p.  H  of  the  1920 
report  of  the  commission,  the  maximum  hourly  traffic  is 
given  as  1.350,  or  675  for  each  tunnel,  or  one-third  of  the 
tunnel  capacity,  at  time  of  opening.  In  five  years,  1,050 
for  each  tunnel,  or  one-half  capacity.  In  ten  years,  1,550,  or 
four-fifths  capacity,  and  in  fifteen  years,  full  capacity  at 
maximum. 

No  study,  however,  is  presented  as  to  the  estimated  traf- 
fic distribution  during  the  t^venty-hour  hours.  From  a  com- 
parison of  the  Hudson  ferry  traffic  charts  the  following 
traffic  distribution  has  been  deduced,  covering  a  24-hr.  period: 


6  houra    1 3'  i  of  maxinium  traffic 
6  hours    30^(  of  maximum  traffic 


6  hours    60*^0  of  maximum  traffic 
6  hours  1 00%  of  maximum  traffic 


As  it  would  be  impracticable  to  follow  all  the  traffic 
fluctuations  with  ventilation  adjustment,  the  above  is  as- 
sumed to  be  the  rate  of  plant  operation  during  the  differ- 
ent periods. 

At  the  opening  of  the  tunnel,  with  a  maximum  of  one- 
third  tunnel  capacity,  we  arrive  at  a  ventilating  cost  of 
$25,000  per  annum  for  normal  traffic  conditions.  Five 
years  after  opening,  with  a  maximum  of  one-half  tunnel 
capacity,  we  get  a  cost  of  $85,000  per  annum.  Ten  years 
after  opening,  with  a  maximum  of  four-fifths  tunnel  capac- 
ity, we  get  a  cost  of  $330,000  per  annum.  Fifteen  years 
alter  opening,  with  maximum  of  tunnel  capacity,  we  get  a 
cost  of  $725,000  per  annum. 

In  the  above  annual  costs  no  allowance  is  made  for  pos- 
.sible  blocks  in  the  tunnel,  as  no  data  are  at  hand  as  to 
I.robable  frequency  of  their  occurrence  and  the  average 
'iuration  of  the  resulting  traffic  jam.  Both  these  factors  of 
frequency  and  duration  will  greatly  increase  as  the  amount 
of  maximum  traffic  approaches  tunnel  capacity  and  will 
add  greatly  to  ventilation  costs. 

Some  data  for  forecasting  these  costs  might  be  obtained 
from  a  study  of  traffic  operations  over  the  East  River 
bridges,  and  deducing  therefrom  some  percentage  of  fre- 
quency of  traffic  blocks  as  maximum  traffic  approaches 
bridge  capacity.  The  duration  of  resulting  traffic  jams, 
however,  will  be  much  greater  in  the  tunnel  than  on  the 
bridges,  since  the  trouble  point  will  be  on  the  upgrade. 
With  the  bridges  this  is  on  the  approach,  and  traffic  may 
be  diverted;  while  m  the  tunnel  this  is  at  the  outlet,  and 
the  whole  length  of  tunnel  behind  becomes  congested.  To 
the  above  costs  per  annum,  therefore,  a  sum  must  be  added 
to  cover  the  expense  of  traffic  blocks,  and  the  amount  so 
added  will  increase  very  rapidly  with  each  year  of  in- 
creased traffic. 

On  p.  71  of  the  commission's  1920  report,  a  financial 
■^tcitement  is  given  showing  how  the  tunnel  cost  is  to  be 
.'tmortized,  but  on  p.  69  the  estimated  cost  of  power  for 
lighting,  pumping  and  ventilation  is  given  at  $31,000  per 
.Tnnum  at  time  of  opening,  and  $301,000  per  annum  when 
tunnel  is  operated  at  full  capacity.  It  would  appear,  there- 
fore, that  those  figures  should  be  amended  to  conform  to 
ihesc  lately  published  ventilation  requirements. 

As  the  horsepower  varies  inversely  as  the  cube  of  the 
duct  area  it  would  seem  advisable  to  considerably  increase 
their  capacity,  especially  in  the  river  section.  The  same 
object  could  be  accomplished  on  the  approaches  by  adding 
another  ventilating  shaft  on  the  upgrade  land  portionn. 
An  alternative  would  be  to  provide  for  future  duct  enlarge- 
ment, as  the  ventilating  costs  will  mount  very  rapidly 
toward  the  maximum  after  the  ten-year  period  is  past. 
Still  another  altrnative  would  be  to  limit  the  traffic  to  a 


lower  maximum  than  tunnel  capacity,  if  this  can  be  done 
without  interfering  with  the  requirements  of  the  New 
York  act.  Walton  I.  Aims, 

New  York  City,  May  7.  civil  Engineer. 

[Proof  of  the  foregoing  communication  from  Mr.  Aims 
was  submitted  to  Clifford  M.  Holland,  chief  engineer  of  the 
New  York-New  Jersey  tunnel  commissions,  whose  reply 
follows. — Editor]. 

Sir — Referring  to  the  communication  from  Walton  I. 
Aims  proof  of  which  has  been  submitted  to  me  for  con- 
sideration, it  appears  that  the  main  point  raised  by  him  i? 
that  from  an  approximate  estimate  of  the  horse-power 
required  to  operate  the  ventilating  system,  he  concludes  that 
the  amortization  figures  published  in  the  commissions'  1920 
report  should  be  amended. 

Mr.  Aims'  analysis  appears  to  be  correct  in  principle,  but 
his  calculations  are  based  upon  incorrect  data  as 
determined  from  the  recent  experiments  performed  on  the 
large  scale  model  of  the  tunnel  duct  at  the  Universitv  of 
Illinois  under  the  direction  of  Prof.  Arthur  C.  Wilfard. 
This  work  has  been  done  under  an  agreement  between  the 
tunnel  commissions,  the  U.  S.  Bureau  of  Mines,  and  the 
university  to  obtain  the  coefficient  of  friction  for  the  flow  of 
air  in  concrete  ducts  and  the  horsepower  required  to  ven- 
tilate the  tunnel.  The  results  of  these  exhaustive  expe- 
riments show  that  the  horsepower  differs  less  than  10  per 
cent  from  the  horsepower  forming  the  basis  of  the  figures 
published  in  the  commissions'  1920  report.  It  is  expected 
that  this  data  will  be  published  shortly  in  a  bulletin  by  the 
engineering  experiment  station  of  the  Universitv  of 
Illinois. 

„    ,    ,,  CUFFORD  M.  Holland. 

New  York,  May  20. 


Notes  on  the  Suez  Canal  and  on  Indian  Public  Works 

Sir— On  my  way  East  I  have  recently  passed  through  the 
Suez  Canal  and  learned  there  from  the  resident  engineer 
some  facts  regarding  its  maintenance  that  may  interest  your 
readers. 

The  Suez  Canal  is  160  km.  long.  During  and  since  the 
war  the  work  of  deepening  and  enlarging  has  gone  on 
steadily,  and  the  depth  of  12  m.  at  present  aimed  at  has 
been  completed  for  a  distance  of  130  km.,  leaving  30  km. 
which  is  10.5  km.  deep.  This  portion  of  least  depth  is 
toward  the  Suez  end.  where  there  is  a  tide  of  1  to  1.8  m. 
so  that  it  may  be  said  that  the  full  depth  exists  throughout 
at  certain  stages  of  the  tide.  There  is  practically  no  tide 
at  the  Mediterranean  end. 

The  minimum  width  at  bottom  is  45  m.  The  ordinary 
width  of  60  to  75  m.  is  increased  to  100  to  110  m.  at  curves 
and  special  places.  Much  of  the  canal  banks  are  now  lined 
with  stone  wall  to  prevent  wa.shing, "  and  this  wall  is  set 
back  at  full  standard  width,  leaving  in  places  some  dredg- 
ing still  to  be  done  to  complete  the  enlargement.  The  break- 
water at  Port  Said  has  been  extended  so  as  to  obviate  much 
of  the  silting  up  of  the  entrance  which  formerly  occurred. 
Generally  the  canal  is  in  a  forward  and  efficiert  state  and 
there  is  practically  40  ft.  of  water  available  now. 

The  traffic  Ixjfore  the  war  was  about  20  million  tons  an- 
nually. It  fell  during  the  war  to  13  to  14  millions  and  is 
now  about  17  millions. 

There  is  much  public  work  being  done  in  India  and  build- 
ing operations  arc  active.  Many  new  projects  arc,  how- 
ever, delayed  because  of  financijil  stringency  an<l  also  await- 
ing the  clearing  of  the  political  atmosphere,  the  prospect,-; 
for  the  improvement  of  which  .seem  better  than  they  were. 
The  Briti.sh  government  has  introduced  far-reaching  re- 
forms giving  the  native  people  much  more  scope  and  con- 
trol than  they  had  before.  A  few  native  agitators  arc  very 
noisy,  but  the  mas.s  of  the  people  know  nothing  of  demo- 
cratic government  and  were  quite  content  to  have  their 
affairs  looked  after  and  the  country  developed  by  the 
British,  who  on  the  whole  did  it  honestly  and  well.  The 
tales  of  the  misrule  of  a  down-trodden  people  are  pure 
fabrication.  It  remains  to  be  seen  how  the  new  regime  will 
workout.  A.  W.  RoBlN.soN. 

Singapore,  April  10. 
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Hints  for  the  Contractor 


Gravity  Plant  With  Drop  Chute  Pours 
Steel  Building  Floors 

CONCRETE  floors  and  concrete  embedding  the  frame- 
work of  a  steel  factory  at  Cleveland,  0.,  was  success- 
fully placed  with  a  boom-type  gravity  plant  by  hanging 
a  vertical  chute  to  a  counterweight  chute  elevated  to 
swing  clear  of  the  steel  framework.  In  steel  buildings, 
ordinarily,  it  is  impracticable  to  chute  by  gravity  plant 
directly  into  the  forms  because  the  steel  frame  interferes 
with  swinging  the  inclined  chutes.  Therefore  the  com- 
mon practice  is  to  chute  to  a  floor  hopper  and  wheel  the 
concrete  from  this  hopper  to  the  forms.  In  construct- 
ing an  80  X  300  ft.  steel  frame  factory  for  the  Cleve- 
land Rubber  Co.,  the  gravity  plant  tower  was  built 
high  enough  to  permit  the  boom  and  counter%veight 
chutes  to  clear  the  steelwork  and  the  concrete  was 
dropped  directly  into  place  by  a  vertical  chute  extend- 
ing down  through  the  steel  frame.  This  procedure  is 
stated  to  have  been  economical  compared  with  wheel- 
ing. The  contractors  are  the  United  States  Engineer- 
ing Construction  Co.,  of  Cleveland,  Ohio,  with  K.  D. 
Cowan  as  superintendent  in  charge. 


Bucket  and  Trolley  Form  Simple  Means 
for  Shaft  Sinking 

By  B.  G.  Best 

Civil   and    Mining    Engineer,    Ironwood.    Michigan 

THE  arrangement  shown  in  the  accompanying  sketch 
may  be  used  in  sinking  a  prospect  or  ventilation 
shaft  when  it  is  desired  to  minimize  the  expense  of 
temporary  equipment  such  as  headframes,  trestles,  cars, 
etc.,  or  when  surface  operating  costs  must  be  kept  as 
low  as  possible. 

As  used  in  sinking  a  small  shaft  for  a  Michigan  iron 
mine  the  equipment  consisted  of  a  li-in.  wire-rope  track 
cable,  passing  over  the  mouth  of  the  shaft  and  securely 
anchored  at  both  ends;  two  timber  supports  for  the 
track  cable,  which  also  serve  as  pulley  stands;  J-in.  wire 
hoisting  rope  and  traction  rope;  three  pulleys  for  J-in. 
rope,  two  placed  one  above  the  other  on  the  pulley  stand 
nearest  the  hoist  and  the  third  in  the  farther  stand;  a 
trolley;  a  short  length  of  chain  attached  to  the  trolley 
and  having  a  hook  at  the  lower  end;  a  sinking  bucket; 
and  a  double  drum  hoist. 

The  supports  for  the  track  cable  were  placed  on  a 
line  passing  through  the  center  of  the  mouth  of  the 
shaft  and  the  center  line  of  the  drum,  at  approximately 
equal  distances  on  each  side  of  the  shaft,  and  far  enough 
apart  to  provide  sufficient  room  for  the  waste  dump. 
The  bucket  was  supported  by  three  chains  instead  of 
the  customary  bail  to  reduce  the  danger  of  overturning 
while  in  motion  and  to  allow  the  bucket  to  right  itself 
after  dumping.  The  hoisting  rope  ran  from  the  drum 
over  the  upper  pulley  on  the  first  support,  through  the 
trolley  to  the  bucket.  The  traction  rope  ran  from  the 
drum  over  the  lower  pulley  on  the  first  support,  around 
the  pulley  on  the  second  stand,  and  back  to  the  trolley 
where  it  was  made  fast. 

In  operation  the  bucket  was  hoisted  high  enough  to 
allow  the  lander  to  fasten  the  hook  of  the  trolley  chain 


in  a  ring  in  the  bottom  of  the  bucket.  The  bucket  was 
then  pulled  out  to  the  dump  by  the  traction  rope,  the 
hoisting  rope  being  kept  sufficiently  taut  to  hold  the 
bucket  in  an  upright  position.  To  dump  the  bucket  the 
hoisting  rope  was  paid  out  at  a  greater  speed  than  that 
at  which  the  traction  rope  was  taken  in.  Taking  in  the 
hoisting  rope  while  the  traction  rope  was  held  fast 
righted  the  bucket,  and  when  the  traction  rope  was 
paid  out  the  bucket  was  pulled  back  to  the  shaft.    The 


d" frock  cable-- 


fhoisHngi  rope 


Pulley  stand 
and  cable  support 

GENERAL  ARRANGEMENT  AND  DETAILS  OF  BUCKET 
AND  TROLLEY 

brake  on  the  traction  rope  drum  was  then  set  and  the 
bucket  lowered. 

When  the  track  cable  may  be  inclined,  with  the  lower 
end  at  the  dump,  stops  may  be  placed  on  the  track  cable 
and  the  traction  rope  done  away  with. 

The  disadvantage  of  such  an  arrangement  is  the  addi- 
tional delay  caused  the  shaft  miners  while  the  bucket  is 
being  drawn  out  to  the  dump  and  back  to  the  shaft,  but 
this  slight  disadvantage  is  more  than  compensated  for 
by  the  reduced  equipment  and  operating  costs. 


Taking  the  Curl  Out  of  Large  Drawings 

BY  Ralph  R.  Randell 

Federal  Power  Commission,  Wasjiington,  D.  C. 

THE  handling  and  working  with  tracings  and  other 
large  sheets  which  have  been  rolled,  is  often  ren- 
dered difficult  by  their  tendency  to  curl.  The  curl  is  or- 
dinarily lessened  or  eliminated  by  l-e-rolling  tightly  in 
the  reverse  direction.  An  easier  method  of  removing  is 
found  by  alternately  heating  and  cooling  the  roll,  the 
heating  and  cooling  being  done  conveniently  by  placing 
the  roll  on  a  radiator  or  in  the  sun,  and  in  a  cool  draft 
in  the  shade. 
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MacDonald  Testifies  Before 
Townsend  Committee 

Chief  of  Bureau  of  Public  Roads  States 

Principles    Favored    for    Federal 

Aid  Legislation 

( Wa-^ihington  Con-espondence) 
While  good  arguments  have  been 
made  for  and  against  the  Townsend  bill 
in  the  hearings  being  conducted  by  the 
Senate  committee  on  postoflfices  and 
post  roads,  it  seems  to  be  the  general 
sentiment  that  the  advocates  of  the 
Townsend  measure  have  scored  most 
convincingly.  It  may  be  stated,  how- 
ever, that  no  organized  effort  has  been 
made  by  friends  of  the  Dowel!  bill  to 
impress  the  Townsend  committee.  It 
is  evident,  nevertheless,  that  Senator 
Townsend  is  interested  in  having  all 
views  on  highway  legislation  made  a 
part  of  the  record  which  is  being  built 
up  before  his  committee. 

Gen.  Pershing  appeared  before  the 
committee  and  while  he  emphasized  the 
importance  of  local  roads,  his  testi- 
mony, taken  as  a  whole,  can  not  be 
regarded  as  a  particularly  strong  en- 
dorsement of  either  of  the  plans  now 
before  Congress.  It  was  clear  that 
Gen.  Pershing  was  not  familiar  with 
either  of  the  bills  and  his  observations 
were  of  the  most  general  character. 

Townsend  Bill  Opposed 

Thomas  H.  MacDonald,  chief  of  the 
U.  S.  Bureau  of  Roads,  was  the  most 
important  recent  witness  to  oppose  the 
Townsena   measure.     He  said,  in  part: 

"A  policy  of  self-determination  is  the 
policy  which  has  been  adopted  by  the 
Government  in  a  large  way.  This  to 
me  is  the  big  important  question  in  this 
v.-hole  matter — that  the  efforts  of  the 
F"ederal  Government  should  assist  in 
developing  matters  primarily  of  local 
interest  but  which,  in  the  aggregate, 
have  a  tremendous  influence  upon  the 
national  life.  The  form  of  the  legis- 
lation has  recognized  the  necessity  of 
irconciling  the  conflicting  claims  of  the 
ndvocates  of  state  rights  and  of  those 
in  favor  of  centralization  in  matter.s 
which  affect,  first  of  all,  the  local  and 
afterward  the  Nation  as  a  whole. 

"These  are  principles  which  I  feel 
should  be  incorporated  in  new  federal 
legislation: 

"1.  Adequate  provision  should  be 
made  for  securing  and  retaining  the 
sen'ices  of  men  host  qualified  in  high- 
way engineering  and  administration.  To 
do  this  it  will  be  necessary  to  increase 
by  a  considerable  margin  the  salaries 
now  paid  in  the  Federal  organization. 
The  salaries  now  paid  are  b"l  iw  the 
;cale  paid  in  many  of  the  states. 
(Continued  on  p.  9GG) 


Vehicle  Tunnel  Wrangle 
Continues 

At  their  joint  meeting  May  24  the 
New  York  and  the  New  Jersey  com- 
missions charged  with  the  administra- 
tion of  the  Hudson  River  vehicular  tun- 
nel project  failed  to  reach  any  agree- 
ment as  to  whether  or  not  the  board  of 
consulting  engineers,  "dismissed"  by  the 
■Jersey  commission,  is  still  legally  in 
existence.  No  move  was  made  to  break 
the  deadlock  on  the  Jersey  City  street 
widening  controversy,  although  "satis- 
factory progress"  on  the  settlement  ne- 
gotiations was  reported  by  Commis- 
sioner Shay.  Three  of  the  New  Jersey 
commissioners,  Messrs.  Noyes.  Barlow 
and  Boettger,  refused  to  join  in  the 
n.ajority  vote  of  the  Jersey  body  ap- 
proving salary  vouchers  for  the  mem- 
bers of  New  Jersey's  "board  of  technical 
advisers,"  appointed  to  take  the  place 
of  the  board  of  consulting  engineers 
which  the  Jersey  commission  claims  to 
have  abolished  and  which  the  New  York 
commission  insists  is  still  in  existence. 
Ai  this  writing  th"  attorney-general  of 
New  York  has  rendered  no  opinion  in 
the  case  and  the  delay  in  starting  con- 
struction work  at  the  New  Jersey  end 
of  the  tubes  continues. 


Licensing  Controversy  Referred 
to  Am.  Soc.  C.  E.  Committee 

At  its  meeting  April  2.5  the  board  of 
direction  of  the  American  Society  of 
Civil  Engineers  appointed  a  committee 
<if  five  (R.  L.  Humphrey,  chairman,  Wil- 
lard  Beahan,  Baxter  L.  Brown,  Anson 
Marston  and  Francis  Lee  Stuart)  to 
consider  and  report  upon  the  matter  of 
the  practice  of  engineering  by  corpora- 
tions and  unrestricted  partnerships. 

The  subject  was  introduced  by  a  com- 
munication to  the  board  by  Col.  W.  J. 
Wilgus.  After  discussion  the  follow- 
ing resolution  was  offered  by  C.  W.  Hud- 
son and  seconded  by  George  H.  Pegram; 

"Resolved:  That  it  is  the  sense  of 
the  board  of  direction  of  the  American 
Society  of  Tivil  Engineers  that  the 
granting  of  licenses  to  practise  engineer- 
ing and  surveying  should  be  limited  to 
r,ualificd  professional  engineers  and 
surveyors  an.I  associations  composed 
solely  of  qualified  professional  engineers 
and  surveyor.'',  an<l  he  it 

"Further  Resolved:  That  a  copy  of 
this  resolution  be  forwarded  by  the 
secretary  to  the  Hon,  Nathan  L.  Miller, 
Givemor  of  the  State  of  New  York." 

Following  discussion  .-i  s'lhstitute  mo- 
tion, offered  by  I.  W.  McConnell,  refer- 
ring the  whole  matter  to  a  committee 
of  five  to  be  appointed  by  the  chair 
and  to  report  at  a  future  meeting  was 
carried  by  a  vote  of  9  to  7. 


Conference  Discusses  High- 
way Traffic  Regulation 

Trend  Toward  Automatic  Control  Evi- 
dent— Two-Lane    Widths    Sufficient 
Says  Johnson 

Highway  traffic  regulation  from  the 
point  of  view  of  state  and  city  authori- 
ties and  the  public  was  the  subject  of 
a  one-day  conference,  May  23,  held 
under  the  auspices  of  Yale  University 
at  New  Haven,  Conn.  The  meeting, 
organized  by  Prof.  Charles  J.  Tilden. 
who  is  on  leave  of  absence  from  the 
university  in  order  to  serve  as  director 
of  the  federal  committee  on  highway 
and  highway  transport  education  at 
Washincton,  D.  C.,  included  addresses 
by  William  P.  Eno,  traffic  specialist,  of 
Washington,  D.  C. ;  Commissioner 
Charles  J.  Bennett  of  the  Connecticut 
Highway  Department,  Dean  A.  N. 
.lohnson,  Utiiversity  of  Maryland; 
Harriet  E.  Beard,  of  the  Detroit  De- 
partment of  Education,  and  Police 
Commissioner  James  W.  Inches  of  De- 
troit. One  of  the  main  objects  of  the 
conference  was  to  stimulate  public  in- 
terest in  the  regulation  of  highway 
traffic  in  order  to  secure  more  rational 
and  effective  legislation,  a  higher  de- 
gree of  public  safety  and  a  wise  ex- 
penditure of  road  building  funds. 

Central  Bureau  Needed 

The  conference  brought  out.  among 
other  things,  the  need  for  a  centralized 
bureau  of  information  on  highway 
transport  and  traffic  regulation,  the 
administration  of  traffic  control  by 
specialists  instead  of  aldermen,  police 
commissioners  and  other  unqualified 
city  officials,  a  more  intimate  knowledge 
of  the  subject  by  the  public,  and  traflic 
census  statistics  which  may  b^  used  as 
a  basis  for  the  economic  planning  of 
.state  highway  systems.  In  the  city 
traffic  problem  the  scientific  control  of 
vehicular  movement  and  the  education 
of  the  public  are  the  important  factors, 
while  the  state  problem,  as  set  forth 
by  Commissioner  Bennett  and  Dean 
Johnson,  involves  the  proper  location 
;ind  width  of  highways,  restrictions  as 
to  the  weight,  size  and  speed  of  nmtor 
vehicles,  and  schedules  of  registration 
fees  based  on  service  rendered.  The 
dominant  note  sounded  at  the  confer- 
ence was  the  need  for  a  new  kind  of 
thinking  by  state  and  municipal  ofl\- 
cials  charged  with  the  administration 
of  highways  and  streets.  It  was  fre- 
quently emphasized  that  today's  de- 
mand is  for  an  intensive  study  of  the 
economics  of  highway  transport  rather 
than  the  details  of  highway  construc- 
tion and  design. 

In  stating  the  basic  principles  which 
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should  govern  the  regulation  of  traffic 
on  city  streets,  Mr.  Eno  stressed  the 
need  for  codes  drafted  by  experts.  Edu- 
cation of  the  public,  beginning  with  the 
children  in  school,  was  insisted  upon  as 
a  necessary  feature  of  successful  traffic 
regulation.  The  trend  of  development, 
according  to  Mr.  Eno,  is  toward  the 
automatic  regulation  of  traffic  by  means 
of  signs,  semaphores,  signal  towers,  and 
lines  painted  upon  the  pavement.  He 
quoted  figures  showing  that  more  than 
50,000  deaths  from  traffic  accidents 
during  1920  exceeded  the  total  number 
cf  men  in  the  American  army  killed  in 
action  during  the  war. 

New  York  and  Detroit  Traffic 

Digressing  from  his  prepared  paper, 
Mr.  Eno  maintained  that  a  vast  im- 
provement in  handling  traffic  on  Fifth 
Ave.,  New  York  City,  could  be  effected 
by  inaugurating  a  scheme  of  rotary 
traffic  at  all  street  intersections.  He 
characterized  as  a  failure  the  present 
scheme  of  controlling  traffic  on  Fifth 
Ave.  by  signal  towers,  which,  he  said, 
were  improperly  located  and  had  the 
effect  of  driving  off  the  avenue  all 
vehicles  except  the  Fifth  Ave.  buses 
and  the  automobiles  of  shoppers.  The 
present  Fifth  Ave.  scheme,  he  stated, 
is  uneconomical  in  that  in  the  1 1  miles 
between  34th  and  57th  Sts.  as  many 
as  120  policemen  have  been  assigned 
to  traffic  duty.  Mr.  Eno's  paper  will  be 
published  in  an  early  issue. 

In  describing  the  control  of  traffic 
at  Detroit,  Commissioner  Inches  en- 
dorsed the  principle  of  automatic  con- 
trol by  means  of  signs  and  signaling 
devices  at  frequent  intervals.  One  of 
the  most  pressing  problems  of  the  pres- 
ent relates  to  the  parking  of  vehicles 
on  city  streets.  Eventually,  Commis- 
sioner Inches  believes,  cities  must  em- 
bark on  extensive  programs  of  street 
widening  or  else  must  construct  munici- 
pal garages,  if  the  pai'king  problem  is 
to  be  solved.  Detroit's  traffic  regula- 
tion system  involves  an  extensive  use 
of  signs,  towers,  and  other  signaling 
devices,  which  Commissioner  Inches  ex- 
plained in  detail.  He  was  followed  by 
Miss  Beard,  who  described  how  the 
public  schools  of  Detroit  are  instruct- 
ing the  children  in  the  elements  of 
traffic  control  and  public  safety. 

Basis  of  Vehicle  Fees 
Commissioner  Bennett,  of  Connecti- 
cut, whose  paper  is  published  in  full  on 
page  935  of  this  issue,  asserted  that 
traffic  has  become  the  most  important 
factor  in  the  administration  of  public 
funds  for  the  development  of  highway 
systems.  Making  certain  assumptions 
regarding  the  operating  costs  of  motor 
trucks  on  dirt  and  on  paved  highways, 
he  presented  an  argument  for  an  in- 
crease in  motor  vehicle  fees,  based  on 
the  extra  cost  of  service  rendered  to 
this  agency  of  highway  transport.  Mr. 
Bennett  made  a  strong  plea  for  a  cen- 
tralized bureau  of  information  on 
transportation  and  traffic  subjects  and 
for  a  bureau  of  research  in  this  field. 

The  traffic  census  and  its  significance, 
by  Dean   Johnson,   was  the   concluding 


New  Basis  for  Motor  Vehicle 
Fees  in  Minnesota 

Under  the  terms  of  a  constitutional 
amendment  adopted  at  the  general 
election  last  November,  the  Legisla- 
ture of  Minnesota  has  passed  regula- 
tions for  the  levying  and  expenditure 
of  automobile  license  funds.  In  lieu 
of  all  other  taxes  motor  vehicles  will 
be  taxed  yearly  as  follows:  Two  per 
cent  of  the  list  price  at  the  factory,  for 
the  first  three  years  of  the  life  of  a 
car;  during  the  fourth  and  fifth  years 
on  75  per  cent,  and  thereafter  on  50 
per  cent  of  the  list  price.  The  follow- 
ing minimums  have  been  established: 
$12  for  cars  weighing  less  than  2,000 
lb.  and  $15  for  cars  weighing  more;  for 
trucks,  $15  under  2  tons  capacity,  $30 
between  2  and  4  tons,  $50  for  over  4 
tons. 

All  license  funds  will  be  expended 
for  the  construction  and  repair  of  a 
system  of  trunk  highways  under  the 
direction  of  a  one-man  commission. 
Governor  Preus  has  appointed  C.  M. 
Babcock  to  be  commissioner.  Mr. 
Babcock  has  appointed  J.  H.  Mullen  to 
be  deputy  commissioner  and  chief 
engineer.  Both  men  held  like  posi- 
tions under  the  old  system  and  were 
largely  responsible  for  bringing  about 
the  change  in  levying  and  expending 
motor-car  taxes. 


paper  of  the  conference.  Using  figures 
covering  the  total  number  of  motor 
vehicles  in  the  United  States,  the  total 
road  mileage,  and  making  assumptions 
as  to  the  percentages  of  the  highway 
mileage  carrying  motor  traffic  and  the 
range  of  operation  of  these  vehicles. 
Dean  Johnson  reached  a  conclusion  that 
500  vehicles  per  mile  per  day  repre- 
sents the  average  traffic  on  state  high- 
way systems.  As  a  result  of  observa- 
tions on  certain  Maryland  roads,  curves 
were  plotted  showing  the  number  of 
vehicles  passing  a  given  point  at  vari- 
ous speeds  and  spacings.  The  clear- 
ance between  moving  vehicles  was 
found  to  vary  as  the  square  of  the 
velocity.  At  a  15-mile  per  hour  speed 
and  a  clearance  between  vehicles  of 
15  ft.,  the  discharge  of  a  single  traffic 
lane  is  2,640  vehicles  per  hour.  Upon 
the  assumptions  made  it  was  shown 
that  at  certain  higher  rates  of  speed 
fewer  vehicles  per  hour  passed  a  given 
point,  due  to  lengthening  the  clearance 
distance  between  vehicles.  Dean  John- 
son concluded  that  except  in  certain 
special  cases  state  highway  systems 
will  not  be  called  upon  to  carry,  on 
the  average,  more  than  500  vehicles 
per  day  throughout  the  year  and  that 
a  highway  paved  for  a  width  sufficient 
to  accommodate  two  lanes  of  traffic  will 
suffice  for  many  years  to  come.  High- 
way plans  contemplating  an  extended 
system  constructed  for  a  greater  width 
than  required  by  two  lanes  of  traffic 
are,  in  Dean  Johnson's  opinion,  ex- 
travagant and  without  economic  justi- 
fication. Dean  Johnson's  paper  and 
traffic  diagrams  will  be  published  in 
an  early  issue. 


Federal  Engineering  Bureaus  Get 
Deficiency  Appropriations 

Quite  contrary  to  the  usual  practice, 
the  committee  on  appropriations  of  the 
House  of  Representatives  has  acceded 
to  the  request  of  the  Secretary  of  Com- 
merce and  has  allowed  the  full  $250,000 
requested  for  export  industries.  This 
fund  is  to  be  used  principally  in  an 
effort  to  assist  the  twelve  chief  export 
industries — cotton  and  cotton  goods, 
paper  and  paper  products,  leather  and 
leather  products,  chemicals  (including 
dyestuffs),  heavy  machinery  and  ma- 
chine tools,  electrical  goods,  automobiles 
and  accessories,  lumber  and  lumber 
products,  metal  products,  vegetable  oils, 
hardware,  and  jewelry  and  silver  ware. 

In  addition,  the  committee  approved 
the  full  amounts  which  Secretary 
Hoover  asked  for  the  Bureau  of  Stand- 
ards, as  follows:  Testing  structural 
materials,  $50,000;  industrial  research, 
including  elimination  of  waste,  $100,- 
000;  standardization  of  equipment, 
$100,000. 


May  Resume  Store-Door  Delivery 

Railroad  representatives  at  a  confer- 
ence recently  held  in  Baltimore  under 
the  auspices  of  the  Federal  Highway 
Council's  transportation  committee 
agreed  to  the  fullest  co-operation  in 
re-establishing  store-door  delivery  in 
that  city.  After  store-door  delivery  of 
less-than-carload  freight  had  been  in 
effect  for  forty-seven  years  in  Balti- 
more and  Washington,  it  was  abolished 
by  order  of  the  Interstate  Commerce 
Commission  in  1913  on  the  ground  that 
it    constituted    discrimination. 

At  the  Baltimore  meeting,  the  Penn- 
sylvania R.R.,  the  Baltimore  &  Ohio 
R.R.,  and  the  Western  Maryland  Ry., 
and  shippers  of  Baltimore  were  repre- 
sented. A.  E.  Beck,  traffic  manager. 
Merchants  and  Manufacturers  Associa- 
tion of  Baltimore,  was  appointed  chair- 
man of  the  local  committee  to  work  out 
tlie  details  of  the  service. 


To  Hold  Conference  on  Resources 
of  Interior  Waters 
A  conservation  conference  to  con- 
sider river  and  lakes  as  means  of  food 
production  has  been  called  by  Herbert 
Hoover,  Secretary  of  Commerce,  and 
will  be  held  at  Fairport,  Iowa,  on  June 
8  to  10.  His  announcement  points  out 
that  there  is  a  certain  community  of 
interest  between  small  groups,  such  as 
fishermen  and  sanitary  engineers,  but 
that  there  has  been  no  concert  of  ef- 
fort to  serve  the  public  welfare.  Four 
broad  subjects  compose  the  program: 
(1)  Depletion  of  aquatic  resources,  with 
causes  and  remedies;  (2)  utilization  of 
swamp  and  shore  areas  as  fish  and 
game  preserves;  '(3)  opportunities  and 
need  of  research  station;  (4)  plans  for 
conserving  the  resources  of  interior 
waters.  Local  an^angements  are  in 
the  hands  of  R.  L.  Barney,  Director  of 
Fisheries  Biological  Station,  Fairport, 
Iowa,  and  J.  E.  Krouse,  Davenport 
Pearl  Button  Co.,  Davenport,  Iowa. 
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International  Railway  Body  Acts 
on  Pre-War  Basis 

Under  the  name  of  the  International 
Railway  Association,  the  International 
Railway  Congress  has  been  reorganized 
and  has  resumed  its  pre-war  functions 
of  exchange  of  questionnaires  and  re- 
ports between  railroad  managements  in 
various  nations,  with  headquarters  at 
Brussels,  Belgium.  Since  the  beginning 
of  the  world  war  the  activities  of  the 
association  have  been  suspended,  and 
following  the  armistice  the  assets  were 
sequestered  by  the  Belgian  Government 
since  they  included  funds  of  Central 
European  States.  The  last  session  of 
the  association,  meeting  then  as  the 
International  Railway  Congress,  was 
held  in  Berne,  Switzerland,  in  1910.  The 
next  meeting  will  be  held  at  Rome  in 
April,  1922.  The  1915  session  was 
scheduled  to  take  place  in  Berlin. 

Following  the  first  International 
Railway  Congress  held  at  Brussels  in 
1885,  a  permanent  association  was 
formed,  the  articles  of  which  were 
agreed  upon  at  the  Milan  Congress  in 
1887,  and  from  that  time  the  associa- 
tion held  meetings  regularly,  at  first 
every  two,  then  «very  three,  and  lat- 
terly every  fivs  years.  Various  railroad 
subjects  were  assigned  for  study  to 
"reporters"  and  the  results  submitted 
at  the  meetings  and  in  the  Bulletin  of 
the  association.  The  Bulletin  also  has 
contained  original  articles  on  technical 
railroad  matters,  including  those  of  or- 
ganization, and  reprints  of  other  ar- 
ticles appearing  in  various  countries, 
as  well  as  detailed  accounts  of  actual 
work  accomplished  and  in  progress. 

Association  Sequestered 

After  the  return  of  the  Belgian  Gov- 
ernment to  Brussels,  the  association 
was  "sequestered"  and  its  dissolution 
and  liquidation  ordered,  following  which 
the  administrations  of  the  railways  and 
the  members  representing  the  associa- 
tion, from  thirty-five  countries,  trans- 
ferred their  equities  to  a  new  organ- 
ization to  be  known  as  the  International 
Railway  Association,  to  function  along 
the  same  lines  as  the  old  International 
Railway  Congress.  Germany  is  not 
represented  among  the  thirty-five  coun- 
tries participating,  including  those  of 
Europe,  North  and  South  America, 
Asia,  and  the  new  states  comprising  the 
old  Empire  of  Austria-Hungary.  Russia 
is  not  at  present  represented  in  the 
association,  and  the  shares  of  the  ad- 
ministrations of  the  old  Russian  rail- 
ways have  been  deposited  with  a  bank 
"until  such  a  time  as  the  events  which 
are  now  developing  in  that  country  ter- 
minate." The  governments  of  all  the 
countries  to  which  the  association  ex- 
tends have  now  maintained  their  ad- 
herence. 

It  is  stated  that  the  International 
Railway  Association  is  now  in  a  posi- 
tion of  resuming  its  work  of  rendering 
he  same  services  as  before  the  war, 
including  the  issuance  of  the  Bulletin 
r.nd  the  international  studies  of  "re- 
porters." 


Announcement  of  the  present  status 
of  the  association  is  contained  in  a 
statement  by  Mr.  Colson,  vice-president 
of  the  permanent  commission  of  the 
association,  issued  May  10,  1921.  L 
Weissenbruch,  11  Rue  de  Louvain, 
Brussels,  Belgium,  is  secretary  of  the 
association. 


Caribou  Plant  of  Great  Western 
Power  Co.  Put  in  Service 

The  Caribou  hydro-electric  plant  of 
the  Great  Western  Power  Co.,  located 
on  the  Feather  River  in  California,  was 
put  in  service  May  6  in  the  presence  of 
a  large  group  of  company  officials  and 
guests  who  went  to  the  plant  by  special 
train.  The  plant  is  connected  to  the 
high  tension  network  serving  San  Fran- 
cisco and  is  notable  for  the  size  of  the 
two  impulse  units  constituting  the  ini- 
tial installation,  which  have  a  capacity 
of  30.000  hp.  each,  and  for  the  high 
tension  of  the  transmission  line,  which 
is  165,000  volts.  The  plant  is  about 
185   mi.  from   San  Francisco. 


Diehl  Is  A.  A.  A.'s  New  President 

George  C.  Diehl,  consulting  engineer, 
of  Buffalo,  N.  Y.,  and  engineer  of  Erie 
County,  was  last  week  elected  president 
of  the  American  Automobile  Associa- 
tion at  the  annual  meeting  of  the  board 
of  directors  in  Washington,  D.  C.  Mr. 
Diehl  had  served  for  years  as  chairman 
of  the  association's  good  roads  board. 
He  is  a  member  of  the  American 
Society  of  Civil  Engineers. 

In  his  final  report  as  chairman  of  the 
good  roads  board  Mr.  Diehl  said: 

"We  are  convinced  that  road  building 
benefits  all  classes  of  citizens  and  all 
kinds  of  property  and  that  all  who 
share  in  these  benefits  should  also 
share  in  the  burdens.  We  believe  that 
motorists  should  insist  that  construc- 
tion expenses  of  State  highway  sys- 
terms,  or  the  fund  needed  to  retire 
State  highway  bonds,  should  be  paid  for 
from  general  taxation,  city  property 
and  country  property  alike,  and  that 
the  motor  vehicle  revenues  should  be 
reserved  principally  for  the  mainte- 
nance of  the  main  highways." 


City  Manager  Appointed  for 
Sacramento,  Cal. 

The  City  Commi.'^sion  of  Sacramento, 
Cal.,  acting  under  the  recently  adopted 
new  commission-manager  charter,  has 
appointed  Clyde  L.  Seavey  city  nnn- 
ager  at  a  salary  of  $10,000  a  year,  for 
an  indefinite  periorl.  Mr.  Seavey,  who 
will  take  ofliice  on  .lune  30,  when  the 
commission  plan  goes  into  full  effect, 
has  been  a  member  of  the  California 
Board  of  Control  since  il.s  creatiim  in 
1911,  except  that  for  the  period  of 
191.'>-17  he  was  released  to  serve  as 
chairman  of  the  State  Tax  Commission. 
Earlier  Mr.  Seavey  had  been  connected 
with  the  Stato  Board  of  Examiners  and 
still  earlier  he  had  been  managing  edi- 
tor of  the  Pasadena  AVtcg.  Sacramento 
-had  a  population  of  about  66,000  by  the 
census  of  1920. 


ROY  G.  o^VE.^'s 


Owens  Leaves  Lakewood 
Company 

Roy  G.  Owens,  vice-president  in 
charge  of  sales  of  the  Lakewood  Engi- 
neering Co.,  of  Cleveland,  has  tendered 
his  resignation.  He  has  been  prominent 
in  the  affairs  of  the  company  since  the 
consolidation  of  the  Milwaukee  Con- 
crete Mixer  Co. 
with  it  in  1917 
and  has  repre- 
sented the  Lake- 
wood  organization 
in  numerous  i  m  - 
p  o  r  t  a  n  t  confer- 
ences touching  the 
welfare  of  the  con- 
struction industry. 
Mr.  Owens  has  been 
a  factor  in  the  for- 
mation of  many  of 
the  progressive  pol- 
icies for  which  the 
Lakewood  company  has  been  noted  in 
the  contractors'  and  power  plant  equip- 
ment fields. 

Mr.  Owens  has  been  in  the  construc- 
tion industry  all  his  life,  his  first  busi- 
ness experience  being  in  general  and 
builders'  hardware  lines.  In  1910  he 
joined  the  sales  force  of  the  Texas 
Portland  Cement  Co.  and,  after  a  year 
with  that  organization,  went  with  the 
Wiley  Chute  Co.  of  which  he  later  be- 
came proprietor.  Thiscompany  manufac- 
tured concrete  distributing  apparatus 
and  Mr.  Owens'  connection  with  it  con- 
tinued from  1912  to  1917.  In  1916  he 
became  general  sales  manager  of  the 
Milwaukee  Concrete  Mixer  Co.,  at  the 
same  time  directing  the  interests  of  his 
own  organization.  In  1917  came  the 
consolidation  of  the  Milwaukee  com- 
pany with  the  Lakewood  Engineering 
Co.,  with  Mr.  Owens  in  charge  of  sales. 
His  chief  work  has  been  the  building 
up  of  the  Lakewood  sales  organization. 
One  of  the  departures  for  which  he  was 
largely  responsible  was  the  establish- 
ment of  a  policy  of  selling  its  equip- 
ment through  its  own  branch  houses, 
instead  of  through  agents,  wherever  the 
volume  of  business  seemed  to  justify 
that  method  of  distribution. 

In  addition  to  the  work  normally 
falling  to  a  director  of  sales,  Mr.  Owens 
has  taken  a  broad  interest  in  all  move- 
ments for  progress  in  the  construction 
industry.  He  was  the  originator  of  the 
"Buy  Now"  campaign  which  was  con- 
ducted on  a  national  scope  during  the 
slack  period  immediately  following  the 
war.  He  has  worked  with  the  Ujiited 
States  Chamber  of  Commerce  on 
various  matters  relating  to  construction 
activities,  and  has  personally  directed 
several  extensive  circular  campaigns 
carried  on  by  the  Lakewood  Engineer- 
ing Co.  in  order  to  induce  highway 
engineers  to  let  their  contracts  early 
and  highway  contractors  to  ship  mate- 
rials in  the  late  winter,  when  a  plen- 
tiful supply  of  open-top  equipment  was 
available. 

Mr.  Owens'  resignation  will  take 
effect  shortly,  but  plans  for  his  new 
connection  have  not  matured  to  a  point 
where  they  can  be  announced. 
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New  York  Port  Authority 
Appoints  Consulting  Board 

Announcement  was  made  at  a  lunch- 
3on  of  the  Merchants'  Association  of 
New  York  City,  May  27,  by  E.  H.  Outer- 
bridge,  chairman  of  the  Port  of  New 
York  Authority  of  the  appointment  by 
that  body,  of  a  technical  advisory  board 
of  three  members  to  assist  in  formulat- 
ing the  final  comprehensive  plan  for 
the  Port  of  New  York,  which  must  be 
presented  to  the  legislatures  of  the  two 
states,  under  the  terms  of  the  port 
compact,  before  Jan.  1,  1922.  The  mem- 
bers of  the  new  board  are:  Francis 
Lee  Stuart,  previously  vice-president 
and  chief  engineer,  Baltimore  &  Ohio 
R.R.,  Morris  Sherrerd,  consulting  engi- 
neer, Newark,  N.  J.,  and  Nelson  P. 
Lewis,  consulting  engineer.  New  York 
City,  for  many  years  chief  engineer  of 
the  Board  of  Estimate.  At  the  same 
time  announcement  was  made  of  ap- 
pointment to  the  engineering  staff  of 
the  commission  of  Major  Elihu  C. 
Church,  transportation  engineer,  who 
served  on  the  General  Staff  of  the  A. 
E.  F.  in  France  and  has  more  recently 
been  connected  with  the  New  York 
Chamber  of  Commerce,  and  H.  C.  Bix- 
ler,  superintendent,  Manhattan  division, 
Pennsylvania  R.R. 

Mr.  Outerbridge  also  announced  that 
the  Port  Authority  is  organizing  an  ad- 
visory council  to  be  drawn  from  about 
100  commercial  and  civic  organizations 
in  the  Port  District,  who  will  be  invited 
to  name  representatives  and  alternates 
to  confer  with  the  commissioners  from 
time  to  time  on  all  important  questions 
involved  in  the  work,  and  who  will  be 
expected  to  report  back  to  their  re- 
spective organizations. 

Townsend  Bill  Hearings 

(Continued  from  p.  963) 

"2.  Provision  should  be  made  for  the 
classification  of  federal-aid  roads  in 
each  state  under  systems  of  like  or 
equal  importance.  The  states  should 
retain  the  initiative  in  the  selection  of 
these  roads  but  federal  authority  should 
be  given  to  review  the  selection  and 
require  modifications  based  on  certain 
principles  to  be  incorporated  in  the  law. 

"3.  Federal  funds  for  construction 
should  be  met  by  state  funds,  proper 
time  being  allowed  for  the  states  to 
secure  the  necessary  legislation  and 
constitutional  changes. 

"4.  Maintenance  of  roads  built  par- 
tially with  federal  aid  should  be  pro- 
vided for. 

"5.  The  federal  administration  should 
be  given  authority  to  train  men  for  the 
organization  in  a  manner  similar  to 
that  now  followed  in  France.  It  should 
not  be  the  object  to  give  men  the  pre- 
liminary engineering  and  economic 
training,  but  to  take  graduates  from  the 
established  institutions  providing  spe- 
cialized courses.  The  whole  matter  of 
highway  organization  and  administra- 
tion is  a  matter  of  trained  personnel." 

Senator  Townsend  asked  Mr.  Mac- 
Donald  if  a  commission  of  five  men  de- 


voting all  their  time  and  study  to  this 
subject  could  administer  the  road  work 
more  efficiently  than  the  present  Bur- 
eau of  Public  Roads.  To  this  Mr.  Mac- 
Donald  answered:  "I  think  the  ques- 
tion is  entirely  a  matter  of  the  men  who 
are  put  in.  I  think  a  commission  might 
be  set  up  that  would  do  better  work.  I 
also  think  a  commission  might  be 
chosen  that  would  do  much  poorer  work. 
I  really  do  not  believe  anyone  can 
answer  that  question.  Road  selection  is 
a  matter  of  common  honesty.  If  the 
road  commissioners  of  a  county  will 
specify  honestly  the  most  important 
road  within  that  county  it  will  undoubt- 
edly become  a  part  of  an  interstate  sys- 
tem of  roads.  I  believe  we  ought  to 
accept  and  build  on  the  foundation  al- 
ready established  in  the  states,  but  give 
the  Federal  authority  the  right  to  re- 
view and  modify,  but  not  give  it  orig- 
inal  jurisdiction." 

Chapin  Favors  Commission 

Roy  D.  Chapin,  president  of  the  Hud- 
son Motor  Car  Co.,  made  one  of  the 
best  witnesses  who  have  appeared  for 
the  Townsend  bill.  Among  other  things, 
he  said: 

"I  favor  a  commission  because  in  our 
form  of  government  it  seems  the  most 
feasible  and  business-like  form  of  ad- 
ministration. A  commission  properly 
set  up  would  have  power  to  handle  the 
subject  properly.  It  would  be  a  clear- 
ing house  for  the  states  in  all  their 
operations.  It  would  be  able  to  con- 
duct research  work  on  a  very  large  and 
broad  scale.  It  would  have  a  con- 
tinuity of  policy  which  is  of  very  great 
importance.  It  would  work  for  the 
greatest  good  of  the  Nation,  partly  be- 
cause it  would  be  more  directly  respon- 
sible to  the  people  of  the  Nation  than 
is  a  bureau  or  department.  A  commis- 
sion must  stand  upon  its  own  bottom. 
Everything  it  does  goes  directly  to  the 
people.  A  commission  would  bring  to 
the  problem  an  aggregation  of  brains 
representing  different  types  of  minds. 
You  have  engineering  minds,  business 
minds  and  scientific  minds.  I  condemn 
the  existing  federal-aid  law  emphatic- 
ally." 

Senator  Oddie,  of  Nevada,  asked  Gen. 
Pershing  whether  he  considered  the 
quick  completion  of  coast  to  coast  high- 
ways, which  would  serve  military  as 
well  as  civic  purposes,  a  very  important 
step  in  our  military  progress.  To  this 
Gen.  Pershing  replied:  "That  would,  of 
course,  be  valuable  but  you  have  four 
or  five  railroad  trunk  lines  running 
across  the  continent.  That  would  serve 
for  transcontinental  purposes.  If  the 
military  operations  were  conducted  in 
any  particular  locality  those  coast  to 
coast  roads  would  be  available  and  use- 
ful for  military  purposes." 

C.  R.  Berry,  assistant  general  freight 
agent  of  the  Chicago,  Great  Western 
railroad,  made  the  following  obser- 
vation in  the  course  of  his  testimony: 
"In  our  section  the  railroads  are 
not  opposing  the  hard  surfaced  roads. 
They  are  encouraging  them.  We 
feel  that  it  will  build  up  the  value  of 


the  land  and  improve  the  counties  and 
the  territory  which  the  railroads  serve." 
G.  S.  Hoag,  field  secretary,  Lincoln 
Highway  Association,  declared  that  he 
would  favor  taking  all  Federal  aid 
money  and  applying  it  on  interstate 
roads  and  withdrawing  aid  to  counties 
;md  states  for  inter-countv  roads. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  WATER  WORKS  ASSO- 
CIATION'. New  York ;  Convention, 

Cleveland,   June    6-10. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCI.A.TION,  87  Milk  St..  Boston. 
Annual  meeting.  San  Francisco, 
June   14-15-16. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS.  Philadelphia  ;  An- 
nual meeting.  Asbury  Park.  N.  J. 
June  20-24. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCATION, 

University  of  Pittsburgh,  Pitts- 
burgh. Pa.  ;  .A.nnual  Convention, 
New  Haven,  Conn.,  June  2S-Julv  1. 


Personal  Notes 


Y  u  C  H  I  M  A,  formerly  with  the  di- 
vision of  sanitary  engineering.  New 
York  State  Department  of  Health,  has 
resigned  to  accept  a  position  as  oper- 
ator and  chemist  with  the  new  water 
purification  plant  at  West  Palm  Beach, 
Fla. 

I.  B.  L  A  N  p  H  I  E  R,  formerly  assist- 
ant highway  engineer,  Illinois  Highway 
Department,  is  now  with  the  division 
of  timber  mechanics  of  the  U.  S.  Forest 
Products  Laboratory,  Madison,  Wis. 

A.  R.  M  c  G  I  N  N  E  s,  engineer  with 
the  U.  S.  Reclamation  Service,  has  been 
appointed  project  manager  of  the 
Huntley  Project,  with  headquarters  at 
Ballantine,  Mont. 

Fred  A.  Rhodes  has  been  re- 
elected manager  of  operations,  city 
engineer,  and  street  superintendent  of 
San  Diego,  Cal. 

Major  Mott  Sawyer,  builder 
of  the  Government  spruce  railroad  in 
the  Olympic  Peninsula  near  Port  Town- 
send,  Wash.,  has  been  appointed  super- 
intendent of  the  Olympia  division  of  the 
Chicago,  Milwaukee  &  St.  Paul  Ry , 
with  headquarters  at  Port  Angeles. 

Lawrence  Lyons,  of  Brook. 
Ind.,  has  been  appointed  director  of 
the  Indiana  Sta^e  Highway  Depart- 
ment. 

M.  J.  Stinch  FIELD,  Jr.,  for- 
merly construction  engineer  with  the 
Koppers  Co.,  Pittsburgh,  Pa.,  manu- 
facturers of  coke  and  gas  ovens,  has 
been  appointed  assistant  state  engineer 
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of  Indiana  to  be  connected  with  the 
drainage,  stream  pollution  and  water 
power  problems  of  the  state. 

Thomas  C.  At  wood  has  be«n 
selected  by  the  trustees  building  commit- 
tee of  the  University  of  North  Carolina 
as  its  executive  agent  in  carrying  out  the 
building  program  authorized  by  the 
legislature  recently.  He  has  made  a 
specialty  of  management-engineering 
for  some  years  past  and  has  been  con- 
nected with  the  construction  of  the 
Yale  Bowl,  the  Squantum  destroyer 
plant  for  the  Navy  Department,  the 
Sparrows  Point  and  other  shipyards 
for  the  Emergency  Fleet  Corporation 
and  a  large  mill  and  housing  project 
for  the  Durham  Hosiery  Mills. 

Lafayette  Higgins,  state 
sanitary  engineer,  Iowa  State  Board 
,of  Health,  since  1908,  has  resigned  to 
open  a  consulting  office  with  his  son, 
Lafayette  Higgins,  Jr.  Mr.  Higgins 
served  the  Board  of  Health  on  part 
time  until  1913.  From  1890  to  1896 
he  was  professor  of  civil  engineering 
at  Drake  University  and  for  the  two 
succeeding  years  was  city  engineer  of 
Des  Moines,  la.  He  maintained  a  con- 
sulting office  up  to  1913.  His  son  spent 
a  year  with  the  Chicago,  Rock  Island 
&  Pacific  Railway  Co.  and  for  the  past 
year  has  been  an  assistant  engineer  in 
the  Iowa  State  Board  of  Health. 

John  Chambers,  city  engine^, 
Louisville,  Ky.,  has  been  appointed 
chief  engineer  and  superintendent, 
Louisville  Water  Co. 

R.  G.  Tyler  has  resigned  as  city 
engineer  of  Paris,  Tex.,  to  become  dean 
of  engineering  at  the  University  of 
Oklahoma,  Stillwater,  Okla. 

Neil  M.  Campbell,  city  engi- 
neer of  Lake  Forest,  111.,  will  open  an 
office  in  Lake  Forest  to  engage  in 
private  engineering  and  surveying 
practice,  in  addition  to  his  duties  as 
city  engineer. 

L.  B.  E  V  E  N  s  E  N,  former  city  en- 
gineer of  Great  Fall.s,  Mont.,  has  en- 
tered consulting  mechanical  and  munic- 
ipal engineering  practice  in  that  city. 

L.  E.  R  a  Y  M  0  N  D,  formerly  super- 
intendent of  construction  with  the  Tur- 
ner Construction  Co.,  is  now  with  W. 
L.  Stoddart,  architect,  in  the  same 
capacity. 

R.  G.  M  a  N  L  E  Y  has  been  appointed 
city  engineer  and  superintendent  of 
streets  of  Upland,  Cal. 

Frank  Maloney,  from  1911  to 
191.5  adjutant  general  of  Tennessee, 
and  recently  in  engineering  practice  in 
Knoxville,  has  been  appointed  .state 
highway  engineer  of  Arkansas,  succeed- 
ing V.  P.  Knott. 

L.  A.  Wilson  has  resigned  as  as- 
sistant  engineer  division  of  highway.s. 
State  of  Illinois,  to  become  a  member 
of  the  firm  of  the  Clinton  Engineering 
Co.,  Clinton,  Iowa. 

The  La.  Salle  Engineer- 
ing Co.  has  been  reorganized  by  A. 
B.  Boyer  and  I.  A.  Baum,  under  the 
name  of  Boyer,  Baum  &  Co.,  to  prac- 


tice consulting  engineering  in  connec- 
tion with  structural  steel,  reinforced 
concrete  and  timber  structures. 

J.  A.  G  L  0  m  I  N  s  K  I,  formerly  resi- 
dent engineer  New  York  Central  R.R., 
Buffalo  district,  is  now  highway  engi- 
neer, U.  S.  Bureau  of  Public  Roads  at 
St.  Paul,  Minn. 

Ivan  S.  S  i  E  g  r  i  s  T,  designing  en- 
gineer with  Black  &  Veatch,  consulting 
engineers,  Kansas  City,  Mo.,  for  5h 
years,  has  resigned  his  position  to  take 
up  the  business  of  his  father,  the  Sie- 
grist  Engraving  Co. 

P.  G.  L  A  N  G,  J  R.,  formerly  assistant 
engineer  of  bridges  with  the  Baltimore 
&  Ohio  R.R.,  has  been  appointed  engi- 
neer of  bridges,  with  headquarters  at 
Baltimore,  Md. 

D.  M.  L  A  M  D I  N,  division  engineer, 
Atlantic  Coast  Line  R.R.,  with  head- 
quarters at  Waycross,  Ga.,  has  been 
appointed  engineer  of  construction. 

W.  S.  Han  LEY,  since  1912  chief 
engineer.  New  Orleans  Great  Northern 
R.R.,  with  headquarters  at  Bogalusa, 
La.,  has  been  appointed  chief  engineer 
of  the  St.  Louis  Southwestern  Ry.,  with 
headquarters  at  Tyler,  Tex. 

Perry  T.  Nay  lor,  formerly  as- 
sistant city  engineer,  has  been  appointed 
city  engineer  of  Hastings,  Neb. 

The  Markhart  Thayer  E  n- 
G  I  N  E  E  R  I  N  G  C  0.,  Pittsburgh,  Pa.,  has 
been  organized  by  Prof.  H.  R.  Thayer 
and  C.  O.  Markhart  to  take  over  the 
business  of  Brown,  Egerman  &  Mark- 
hart, civil  engineers  and  architects. 


Obituary 


Charles  M.  J  a  r  v  i  s  died  in 
Atlantic  City,  N.  J.,  May  21.  He  was 
born  in  Binghamton,  N.  Y.,  in  18.56  and 
was  graduated  from  the  Sheffield  Scien- 
tific School,  Yale  University,  in  1877. 
In  1878  he  became  draftsman  for  the 
Corrugated  Metal  Co.  at  East  Berlin, 
Conn.  In  1882  the  firm  name  was 
changed  to  the  Berlin  Ii"on  Bridge  Co., 
with  Mr.  Jarvis  as  vice-president  and 
chief  engineer.  Later,  he  became  presi- 
dent and  acted  in  this  capacity  until 
the  company  was  merged  into  the 
American  Bridge  Co.  Specialties  of  the 
Berlin  Iron  Bridge  Co.  were  the  para- 
bolic tiuss  bridge,  of  which  more  than 
.500  were  built  in  New  England  and 
New  York  State,  and  steel  mill  build- 
ing construction.  He  served  one  year 
as  vice-president  in  charge  of  operation 
of  the  American  Bridge  Co.  Later,  he 
became  vice-president  of  P.  &  F.  Cor- 
bin.  New  Britain,  Conn.,  hardware 
manufacturers.  He  was  instrumental 
in  the  formation  of  the  American  Hard- 
ware Corp.,  of  which  he  was  president. 
A  few  years  ago  he  retired  owing  to 
ill-health. 

.  CoL.  Thomas  C.  Clarke,  con- 
sulting engineer  in  the  coal  and  cnke 
industry,   died   May   26  in   New   York. 


He  was  born  in  Philadelphia,  Pa.,  in 
1873  and  was  graduated  from  the  Mas- 
sachusetts Institute  of  Technology  in 
1893.  From  1893  to  1897  he  was  gen- 
eral inspector  and  assistant  on  bridge 
construction  work  in  Philadelphia  and 
was  also  associated  with  John  F. 
O'Rourke  in  consulting  work.  In  1902 
he  became  treasurer  of  the  Imboden 
Coke  &  Embree  Iron  Co.  and  in  1903 
treasurer  and  assistant  general  man- 
ager of  the  Astoria  Steel  Co.  Later  he 
became  general  superintendent  of  the 
Lackawanna  Iron  &  Steel  Co.,  Lebanon, 
Pa.,  in  charge  of  the  entire  work  of 
five  blast  furnaces,  byproduct  coke  oven 
plant,  stone  quarries,  etc.  During  the 
World  War  he  attended  one  of  the  early 
Plattsburg  camps,  from  which  he  was 
graduated  an  engineer  officer.  He  went 
to  France  as  lieutenant-colonel.  In 
France  he  was  promoted  to  colonel  and 
commanded  his  regiment  in  the  Argonne 
Forest.  As  a  result  of  his  participation 
in  a  raid  which  broke  through  the  Ger- 
man lines.  Colonel  Clarke  was  decorated 
with  the  Croix  de  Guerre  and  was  cited 
in  American  First  Army  orders.  Since 
the  termination  of  the  war  he  has  been 
vice-president  of  the  International  Coal 
Products  Co. 

Edmund  T.  Perkins,  consult- 
ing and  supervising  engineer  and 
president  of  the  Edmund  T.  Perkins 
E  n  g  i  n  e  e  ring  Co., 
Chicago,  111.,  died  in 
Chicago,  May  21.  He 
was  born  in  Scotts- 
ville,  Va.,  in  1864, 
and  was  graduated 
from  Union  College 
with  the  degrees  of 
C.E.  and  B.A.  in 
1885  and  M.A.  in 
1888.  From  1885  to  1902  he  was 
connected  with  the  U.  S.  Geological 
Survey  as  assistant  topographer.  In 
1888  he  did  topographical  work  in  Mis- 
souri, Kansas  and  Oregon.  From  1889 
to  1895  he  was  in  Idaho  and,  among 
other  work  there,- ran  the  rcconnaisance 
lines  for  wagon  roads  through  moun- 
tains and  inaccessible  regions.  From 
1902  to  1910  he  was  with  the  U.  S. 
Reclamation  Service  as  engineer  in 
charge  of  Colorado  River  investigations, 
preliminary  surveys  and  plans  on  the 
Yuma  Project,  Yuma,  Ariz.,  and  later 
in  charge  of  the  Chicago  transportation 
and  contracting  office.  In  1910  he  en- 
tered private  practice  as  consulting 
and  supervising  engineer  in  Chicago 
and  established  the  Edmund  T.  Perkins 
Engineering  Co.,  which  has  been  suc- 
cessful in  developing  a  number  of  large 
drainage  districts  in  Illinois,  Iowa  and 
Missouri.  He  was  a  member  of  the 
Evergljules  Engineering  Commission  of 
the  State  of  Florida  with  the  late  Isham 
Randolph  and  with  M.  O.  Leighton.  He 
was  one  of  the  organizers  and  the  third 
president  of  the  American  Association 
of  Engineers  and  was  for  many  years 
president  of  the  National  Drainage 
Congri'ss.  He  also  served  as  chairman 
of  the  engineering  committee  of  the 
Chicago  Chamber  of  Commerce  which 
has  been  active  in  civic  matters. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Value  of  Organized  Collection  of 
Business  Information 

That  it  will  he  the  task  of  the  Fed- 
eral Government  to  co-operate  with  the 
press  by  perfecting  its  agencies  for 
the  collection,  organization  and  dis- 
semination of  economic  data  was  one 
of  the  points  stressed  by  Herbert 
Hoover,  Secretary  of  Commerce,  in  his 
address  before  the  nation's  representa- 
tive business  men  at  the  Hotel  Com- 
modore, New  York  City,  last  week,  the 
occasion  being  the  125th  anniversary  of 
the  founding  of  the  New  York  Com- 
mercial. 

Referring  to  trade  conditions  at  the 
time  the  Neiv  York  Commercial  was 
established,  Secretary  Hoover  asserted 
that  the  inspiration  back  of  the  foun- 
dation of  the  paper  lay  "in  the  primary 
necessity  for  all  except  the  most  prim- 
itive commerce,  to  know  accui'ately 
and  promptly  the  course  of  the  mar- 
ket, the  movements  of  transport,  the 
opportunities  of  trade,  the  record  of 
production,  and  the  stocks  in  hand  from 
day  to  day."  Mr.  Hoover  asserted  that 
the  risk  and,  therefore,  the  volume  of 
business  depended  largely  on  the  ac- 
curacy and  completeness  of  commercial 
intelligence  and,  therefoi-e,  the  prepa- 
ration and  dissemination  of  this  infor- 
mation was  almost  as  complex  as  com- 
merce itself.  Though  the  press  had 
rjone  far  in  the  collection  and  distribu- 
tion of  information  vital  to  the  safe 
conduct  of  business,  Mr.  Hoover  asserted 
that  no  one  individual  or  institution 
could  be  expected  to  collect,  co-ordinate 
and  disseminate  all  needed  commercial 
data.  He  emphasized  the  need  for 
the  extension  by  the  governmant  of 
agencies  for  the  accumulation  of  these 
commercial  data  and,  in  co-operation 
with  the  daily  press,  its  distribution 
among  men  who  so  vitally  need  it. 

"If  the  government  had  maintained 
an  efficient  and  full  service  of  informa- 
tion of  economic  trend  relating  to  pro- 
duction, to  the  stocks  of  commodities, 
to  their  distribution,  both  at  home  and 
abroad,  we  could  greatly  have  mitigated 
the  height  of  the  last  boom  and  the 
depth  of  the  present  slump,"  declared 
Mr.  Hoover. 

"There  is  perhaps  no  complete  cure 
for  these  booms  and  slumps,  but  we  can 
say  that  they  would  be  infinitely  more 
violent  if  it  were  not  for  the  services 
of  information  that  are  at  the  disposal 
of  the  commerci.",l  public  today  thi-ough 
the  press,  and  for  such  services  as  the 
government  does  pei-form." 

Mr.  Hoover  said  that  he  was  con- 
vinced that  if  the  increasing  volume  of 
consumption  that  has  steadily  gi'own 
iluring  the  last  few  weeks  throughout 
the  country  "could  be  promptly  illumi- 
nated to  the  public,  the  whole  of  our 
commei'cial  community  would  take  cour- 
age and  would  carry  us  forward  with 


Road  Contracts  for  May,  1921, 
Exceed  Those  of  May,  1920 

The  value  of  street  and  road  'con- 
tracts let  during  the  month  of  May, 
1921,  exceeded  the  contracts  let  during 
the  corresponding  month  of  1920  by 
approximately  $.5,000,000,  analyses  of 
contracts  let  as  reported  in  Engineering 
Neica-Record  indicate.  The  total  value 
of  contracts  for  street  and  road  im- 
provements during  May  of  this  year 
totaled  $35,064,031  whereas  during  May, 

1920,  this  total  was  $30,257,872.  The 
value  of  all  contracts  let  during  May, 

1921,  was  approximately  65  per  cent  of 
the  value  of  all  contracts  let  during 
May,  1920,  the  respective  figures  being 
approximately  $109,000,000  and  $166,- 
000,000. 

Street  and  road  improvement  was  not 
the  only  class  of  construction  which  set 

VALUE  OF  CONTRACTS   LET  IX  MAY    1921 
AND  1920 

Classification                   May  1920  May  1921 

Waterworks $1,381,655  $4,943,562 

.Sewers 2,314,874  2,162,460 

Bridges 5,363,709  1,642,894 

Streets  and  roads.. .  ,            30,257.872  35,064.031 

Excavation— dredging              403.705  2.631,799 

Industrial 39,661,869  7.799,584 

Buildings 70,946,738  48,442,471 

Federal  government .              1,167.045  1.809,588 

.Miscellaneous 14,373,321  4,408.142 

Totals $165,870,788      $108,904,531 

a  higher  contract  figure  this  year  than 
last,  for  the  contracts  awarded  during 
the  past  month  in  water-works  improve- 
ments, excavation  and  dredging  work, 
and  in  Federal  government  work  ex- 
ceeded those  let  during  May,   1920. 

In  miscellaneous  building  construction 
during  May  of  this  year  the  total  con- 
tract value  amounted  to  in  excess  of 
$45,000,000,  whereas  during  the  corre- 
sponding period  of  1920  the  contract 
value  was  $70,946,000.  However,  this 
latter  figure  includes  the  construction 
of  a  single  $25,000,000  project.  A  com- 
parison of  the  value  of  contracts  let  for 
the  two  corresponding  months  of  1920 
and  1921  is  given  above. 

These  are  direct  comparisons  of 
money  involved  and  do  not  take  into 
consideration  a  decrease  in  the  cost  of 
construction  work  within  the  year. 


Wyoming  Votes  Road  Bonds 

On  May  10  every  county  in  the  State 
of  Wyoming  voted  to  authorize  the  state 
to  issue  bonds  in  the  amount  of  $1,800,- 
000  for  state  highway  construction 
work. 

even    greater    strides    than    those    with 
which  we  will  now  proceed." 

Open  price  associations,  he  said,  in 
so  far  as  he  had  investigated  them,  had 
originated  fro;n  a  "rightful  desire"  to 
secure  accurate  and  complete  informa- 
tion of  the  volume  of  production  on 
stocks,  t)n  consumption  and  on  price. 


Eight  Cardinal  Principles  in 
Building 

Building  trades  employers,  prominent 
contracting  fimis,  and  building  trades 
employees  are  frequently  using  the 
daily  newspaper  as  a  means  of  adver- 
tising their  particular  views  of  this  and 
that  question  in  connection  with  wage 
discussions  and  business  conditions.  The 
Wells  Bros.  Construction  Co.  of  Chicago 
and  Springfield,  111.,  recently  carried  a 
double-page  advertisement  in  a  Spring- 
field paper  in  which  it  was  stated  that 
the  square  deal  in  building  could  be 
found  in  the  eight  cardinal  principles 
adopted  by  the  building  trades  and 
the  construction  employers  of  Chicago 
twenty  years  ago. 

These  eight  cardinal  principles  are 
as  follows:  (1)  There  shall  be  no  lim- 
itations as  to  the  amount  of  work  a 
man  shall  perform  during  his  working 
day;  (2)  there  shall  be  no  restriction  of 
the  use  of  machinery  or  tools;  (3)  there 
shall  be  no  restriction  of  the  use  of 
manufactured  material,  except  prison 
made;  (4)  no  person  shall  have  the 
right  to  interfere  with  workmen  during 
working  hours;  (5)  the  use  of  appren- 
tices shall  not  be  prohibited;  (6)  the 
foreman  shall  be  the  agent  of  the  em- 
ployer; (7)  workmen  are  at  liberty  to 
work  for  whomsoever  they  see  fit,  that 
they  shall  demand  and  receive  the 
wages  agreed  upon  by  the  joint  board 
in  this  trade  under  all  circumstances, 
and  (8)  employers  are  at  liberty  to 
employ  and  discharge  whomsoever  they 
see  fit. 

Brindell's  Lieutenant  Guilty  of 
Extortion 

Peter  Stadtmuller,  a  former  lieuten- 
ant of  Robert  P.  Brindell,  convicted 
New  York  labor  leader,  was  found 
guilty  of  extoi-tion  by  a  juiy  in  the 
New  York  criminal  court,  May  25.  The 
specific  evidence  upon  which  he  was 
convicted  was  that  he  had  been  given 
money,  in  return  for  which  construction 
was  allovifed  to  proceed  on  certain 
buildings  in  Maiden  Lane,  New  York 
City.  The  penalty  for  extortion  is  a 
maximum  of  fifteen  years'  imprison- 
ment, though  first  offenders  may  be 
given  indeterminate  periods  ranging 
from  seven  and  a  half  to  fifteen  years. 


Pennsylvania  Highway  Depart- 
ment Lets  Large  Contract 

The  Pennsylvania  Highway  Depart- 
ment during  the  past  week  let  contracts 
for  the  construction  of  modern-type 
highways  wortli  $8,472,465.  The  money 
is  to  be  e.\pended  in  building  thirty-five 
projects.  The  most  expensive  job  is 
located  in  Bucks  County  and  will  cost 
$935,917.  Pennsylvania  now  has  more 
than  700  miles  of  highways  under  con- 
struction, a  large  part  of  which  art 
uncompleted  contracts  from  1920. 
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Will  Let  Contracts  for  Pacific 
Coast  Logging  Railroad 

Announcement  is  made  by  the  Califor- 
nia &  Oregon  Lumber  Co.,  of  Brookings, 
Ore.,  that  contracts  will  be  ready  to  let 
not  later  than  June  15  for  the  whole 
or  part  of  14  miles  of  railroad  from  the 
mills  of  the  company  in  Oregon  to  the 
Redwood  holdings  in  noi-thern  Califor- 
nia. James  H.  Owen,  president  of  the 
company,  is  now  completing  the  cross- 
sectioning  for  the  line.  Construction 
will  include  the  erection  of  a  deck  Howe 
truss  bridge  of  three  162-ft.  spans,  sev- 
eral minor  bridges,  approximately  6, .500 
lin-ft.  of  trestle,  and  the  necessary  grad- 
ing.   

Price  Restrictions  Removed  from 
German  Semi-Finished  Steel 

The  Iron  Control  Board,  formed  in 
Germany  in  the  first  part  of  1919  to 
rectify  the  tremendous  rise  in  prices, 
has  recently  issued  new  inland  prices 
for  pig  iron  and  railway  material,  and 
has  cancelled  existing  prices  of  semi- 
finished material  without  making  new 
stipulations.  Thus,  the  Board  has  re- 
nounced its  most  important  function, 
constituting  itself  little  more  than  an 
advisory  body.  The  reservation  made 
with  regard  to  railway  material  is  of 
small  consequence  as  the  only  large  pur- 
chaser is  the  administration  of  the 
state  railroads. 


Bids  to  Be  Received  Soon  on 
Construction  of  T>vo  Bridges 

Bids  are  being  asked  for  the  con- 
.=,truction  of  two  large  bridges,  one  a 
highway  bridge  and  viaduct  across  the 
Lehigh  River  at  Bethlehem,  Pa.,  and 
the  other  a  concrete  bridge  with  a 
steel  swing  span  over  Lake  Worth  from 
West  Palm  Beach  to  Palm  Beach,  Fla. 
Bids  on  the  former  will  be  received 
June  23  and  on  the  latter  June  17.  The 
bridge  at  Palm  Beach  will  be  1,885  ft. 
in  length  of  concrete  arch  type  with  a 
swing  span  of  174  ft. 


Work  Begins  on  Memphis 
Auditorium 

Work  has  started  on  Memphis' 
SI, 000,000  municipal  auditorium  and 
city  market,  the  contract  having  been 
let  recently  for  the  foundation  and 
basement  work.  The  foundation  is  to 
be  finished  by  Nov.  21,  1921.  The 
structure  is  to  be  335  ft.  square  with 
arcades  on  all  four  sides.  Light-colored 
brick  and  Bedford  stone  are  to  figure 
in  the  exterior  and  Tennessee  marble 
in  the  interior  work.  The  auditorium  is 
to  have  a  seating  capacity  of  about 
12,000  persons. 


are  in  the  United  States  8,633  building 
and  loan  associations  with  assets  aggre- 
gating $2,519,914,971,  an  increase  of 
$393,294,581,  or  18.5  per  cent,  during 
the  past  year.  The  total  membership 
is  4,962,919,  an  increase  of  673.593  for 
the  year,  or  15.77  per  cent.  The  aver- 
age amount  due  each  member  is  $507.75 
as  against  $495.80,  the  amount  shown 
last  year. 


Building  and  Loan  Associations 

According  to  a  report  of  the  secretary 
of  the  United  States  League  of  Local 
Building  and   Loan   Associations,   there 


Probe  of  Building  Combines  by 
Lockwood  Committee  Ends 

With  the  imposition  of  fines  instead 
of  prison  terms  upon  building  material 
dealers  and  others  in  the  building  indus- 
try convicte<l  of  violations  of  the  state 
anti-trust  laws  as  the  chief  cause, 
Samuel  Untermyer  announced  May  25 
that  he  would  discontinue  all  investiga- 
tions of  alleged  illegal  combinations  in 
the  building  industry  in  New  York  City. 
Mr.  Untermyer,  who  with  agents  of  the 
Department  of  Justice,  has  requested 
justices  of  the  State  supreme  court  that 
heavy  prison  terms  be  given  those  con- 
victed of  violations  of  the  state  anti- 
trust laws,  made  his  sudden  announce- 
ment that  the  investigations  would 
cease  upon  learning  that  Justice  Davis 
of  the  New  York  Supreme  Court,  had 
imposed  fines  upon  individuals  and  cor- 
porations, members  of  the  Association 
of  Dealers  in  Masons  Building  Mate- 
rails.  Ten  individuals  were  fined  from 
$300  to  $450  each,  and  nine  corporations 
from   $500   to   $4,000.     All    the  <lefend- 


Labor  Rates  and  Conditions  Throughout  the  Country 


VERY  few  changes  are  recorded  since 
last  month.  Probably  the  nio.st  op- 
timistic report  is  from  Los  Angeles, 
where  few  men  are  idle  in  the  various 
crafts.  In  Detroit  building  construc- 
tion is  quiet,  with  no  strikes,  and  rates 
unchanged.     Montreal   forecasts  a  pos- 
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sible  general  reduction  of  10  per  cent, 
"to  stimulate  construction."  In  Pitts- 
burgh it  is  expected  that  contractors 
will  declare  open  shop  if  unions  do  not 
accept  wage  cuts  of  20  to  30  per  cent. 
New  Orleans  agn*eements  expire  this 
month,  and  it  is  anticipated   that  the 


workers  will  consent  to  a  reduction  of 
the  wage  scale,  in  view  of  the  de- 
creased cost  of  living.  Atlanta  reports 
active  building  of  residences  and  small 
apartments.  Boston  bricklayers  are 
still  on  strike.  Until  Kansas  City  joint 
committee  acts,  old  scale  continues. 


S  means  scarce;    E,  enough;    P,  plentiful — Hinlur  rates  Indicated  hy  -|-,  decreases  h\ — • 
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ants  had  pleaded  guilty  to  violations  of 
the  Donnelly  anti-trust  laws,  their  cases 
growing  out  of  investigations  made  by 
the  Lockwood  joint  le^slative  com- 
mittee on  housing. 

In  announcing  his  decision,  Mi\ 
Untei-myer  summed  up  the  achieve- 
ments of  the  Lockwood  committee  and 
outlined  some  of  the  constructive  meas- 
ures it  is  hoped  to  have  enacted.  In  the 
first  place,  Congress  probably  will  be 
asked  to  amend  the  Federal  statutes  so 
as  to  compel  presiding  judges  to  impose 
prison  sentences  on  violators  of  anti- 
trust laws. 

Though  the  investigation  of  alleged 
illegal  combinations  in  the  building  in- 
dustry is  to  be  discontinued,  Mr. 
Untermyer  will  take  up,  as  chief  coun- 
sel for  the  committee,  the  operation  of 
financial  influences  in  the  building 
industry. 


Northwest  Lumber  Production  28 
Per  Cent  Below  Normal 

Lumber  production  in  the  Pacific 
Northwest  region  for  the  week  ending. 
May  21  approximated  57,000,000  ft.b.m., 
according  to  a  bulletin  issued  by  the 
West  Coast  Lumbermen's  Association. 
This  figure  represents  appi-oximately 
72  per  cent  of  normal  production. 
Shipments  for  the  week  were  about 
64,000,000  ft.b.m.,  and  new  business 
totaled  in  excess  of  67,000,000  ft.b.m. 


Australian  Contract  Awarded 
Here 

According  to  recent  press  dispatches 
the  International  General  Electric  Co., 
a  subsidiary  of  the  General  Electric 
Co.,  has  been  awarded  a  $1,87.5,000  con- 
tract for  transformers,  switch  gear, 
and  other  equipment,  let  by  the  Vic- 
torian Electricity  Commission  for  de- 
velopment of  coal  mining  near  the  city 
of  Melboui-ne,  Australia. 


Coal  and  Ore  Movement  Increase 
Car  Loadings 

An  increase  of  32,133  in  the  number 
of  cars  loaded  with  revenue  freight 
during  the  week  which  ended  on  May 
14,  compared  with  the  previous  week, 
was  shown  by  reports  just  received  by 
the  car  service  division  of  the  Amer- 
ican Railway  Association  from  the  rail- 
roads of  the  country.  The  increase 
was  largely  due  to  increased  loading 
of  coal  and  ore  principally  for  lake 
movement. 

The  total  for  the  week  was  750,158 
cars,  which  was,  however,  92,987  below 
that  for  the  corresponding  week  in 
1920,  but  10,213  more  than  that  for 
the  corresponding  week  in  1919.  In- 
creases during  the  week  were  reported 
in  the  loading  of  all  commodities  ex- 
cept grain  and  grain  products  and  live- 
stock, compared  with  the  previous 
week. 

During  the  week  161,782  cars  were 
loaded  with  coal,  which  was  an  increase 
of  18,459  over  the  previous  week.  It 
was,  however,  1,800  cars  below  the 
total  for  the  corresponding  week  last 
year  and  4,100  under  that  for  the  cor- 
responding week  in  1919.  There  were 
also  22,806  cars  loaded  with  ore,  or  an 
increase  of  9,700  over  the  week  before. 


New  Hand  Drill  Developed 
To  Break  Pavement 

For  use  in  making  street  openings 
for  gas  and  water  mains,  electric  ca- 
bles, street  railway  tracks  and  other 
purposes  the  Ingersoll-Rand  Co.,  of 
New  York,  has  placed  on  the  market 
a  paving  breaker  operated  by  com- 
pressed air  from  a  small  portable  plant. 
The  device  is  similar  in  design  to  the 
non-rotating  type  of  hand  hammer  rock 
drill.  The  company  makes  the  follow- 
ing statement  regarding  the  perform- 
ance   of   the    machine,   based    on    data 


furnished    by    a    large    public    service 
company: 

"A  good  crew  of  8  men  using  hand 
methods  will  cut  about  80  lin.ft.  of  18 
to  24-in.  width  asphalt  and  concrete 
in  an  8-hr.  day.  The  asphalt  averages 
3  to  6  in.  in  thickness  and  the  concrete 
about  6  in.  That  means  10  ft.  per  man 
per  day,  or  50c.  per  linear  foot  at  a 
$5  wage.  Three  men  with  a  compressor 
and  two  paving  breakers  cut  an  aver- 
age of  300  lin.ft.  per  day.  This  costs 
about  16c.  per  linear  foot  when  wages, 
operating  cost,  interest,  depreciation, 
etc.,  are  all  taken  into  consideration." 


Builders  in  Lockout  Against 
San  Francisco  Unions 

Four  counties  in  central  California, 
in  which  are  included  San  Francisco, 
Oakland  and  the  neighboring  cities,  are 
now  involved  in  a  controversy  between 
the  San  Francisco  Builders'  Exchange 
and  the  San  Francisco  Building  Trades 
Council.  The  "building  war"  entered 
its  third  week  on  May  23  and  had  then 
reached  a  stage  where  building  opera- 
tions in  the  coast  metropolis  were  said 
to  be  "paralyzed."  The  situation  g^rew 
out  of  the  refusal  of  the  unions  to 
accept  a  7J  per  cent  wage  reduction 
which  a  board  of  arbitration  decided 
was  fair  for  seventeen  of  the  fifty- 
eight  building  trades  craft.  Both  the 
builders  and  the  unions  had  previously 
approved  the  personnel  of  the  board 
and  agreed  to  abide  by  its  findings. 

Supply  firms  closed  their  places  of 
business  for  the  duration  of  the  tie-up 
and  on  May  26  it  was  estimated  that 
$100,000,000  worth  of  residence,  office 
and  commercial  building  work  had  been 
stopped  and  that  11.000  men  of  the 
building  trades  were  idle.  On  May  25 
the  San  Francisco  real  estate  board 
endorsed  the  stand  taken  by  the  build- 
ers in  insisting  that  the  unions  be  not 
allowed  to  repudiate  their  agreements. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Mark  ' 


In  the  absence  of  reports  from  our 
representative  in  Seattle,  we  are  quot- 
ing the  same  prices  here  as  last  month, 

Railway  Supplies — iRails,  ties,  spikes 
and  bolts  the  same  as  last  month. 

Pipe — Cast-iron  pipe  down  $5  in  New 
York.  Chicago  reports  no  changes  at 
present,  but  resale  prices  $3  below 
standard  quotations,  and  a  reduction 
looked  for  at  an  early  date.  Steel  dis- 
counts and  prices  of  sewer  and  drain 
tile  unchanged. 

Road  Materials — The  decline  in  road 
oils  continues,  although  business  is 
reported  fair.  Oils  are  down  Jc.  per 
gal.  in  New  York.  Asphalt  in  bulk  is 
down  $1,  to  $16  per  ton  in  New  York, 
pther  revisions  in  Los  Angeles,  Atlanta, 
Cincinnati  and  Detroit.  Wood  blocks 
down  in  Detroit.  Paving  blocks  down 
,in  Cincinnati  and  Detroit. 


Sand,  Gravel  and  Stone — Sand  down 
in  Montreal  and  Cincinnati,  up  in  Los 
Angeles.  Gravel  down  in  Cincinnati 
and  Los  Angeles.  Crushed  stone  down 
in  Los  Angeles,  up  in  Cincinnati.  In 
Dallas,  crushed  stone  is  $2.80  per  cu.yd. 
f.o.b.  cars,  and  $5  delivered.  Stone  is 
down  25c.  in  both  Chicago  and  San 
Francisco,  while  gravel  is  down  50c.  in 
Chicago  and  25c.  in  San  Francisco. 
Slag  prices  revised  for  Easton,  Pa.,  and 
Buffalo.  Crushed  slag  quotations  added 
for  Erie  and  Emporium,  Pa. 

Lime — Hydrated  down  $1  per  ton  in 
New  York,  $2  in  Boston,  and  down  in 
Montreal  and  New  Orleans.  Lump 
down  in  Boston,  Minneapolis  and  New 
Orleans. 

Cement — Is  $2.80  net  delivered  in 
New  York,  $2.40  alongside  dock,  and 
$2  at  the  mills  supplying  this  district. 
No  changes  elsewhere. 


Common  Brick  —  Down  in  Boston, 
Minneapolis,  Cincinnati,  Detroit,  New 
Orleans,  Dallas  and  Kansas  City. 

Hollow  Tile — Prices  are  again  quoted 
for  New  York  and  the  Perth  Amboy, 
N.  J.,  factory.  Down  in  Boston,  Minne- 
apolis and  New  Oi-leans. 

Steel — No  changes  on  structurals  or 
reinforcing.  Mill  orders  light,  as  is 
warehouse  business  also.  Black  and 
galvanized  sheets  a  little  lower  in  New 
York,  unchanged  elsewhere.  Steel  in- 
terests in  Chicago  refuse  to  supply 
quotations  on  triangle  mesh. 

Lumber — Despite  a  further  decline  in 
New  York  a  temporary  bottom  appears 
to  have  been  reached  in  the  lumber 
market  in  general.  Increases  in  Cin- 
cinnati, and  revisions  in  both  directions 
in  Minneapolis,  down  in  Baltimore. 
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Price  advar.ccs  since 
PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co 

Current 
CINCINNATI 

No.  2  Southern  (ilicon  2.25®  2.75) tS8.76 

KorthprD  Tasic 26. S3 

SouthernOhioNo  2  tiliccn  1.75  ©2.25) 27.52 

NEW  YOHK.  tidewater  delivery 
Sou  htrnXo.  2  (silicon  2.25  ©  2.75) Si. 26 

BIRMINGHAM 
No.  2  Foundr>- (.-ilicon  2.25®  2.75) 24.00 

PHIIADELPIIIA 

Eastern  Pa.,  No.  2X,  (2.25'"  2.75  ail.) 26.26* 

Virginia  No.  2  (.silicon  2.25  @  2.75) 27.00* 

Basic 25.00t 

Grey  Forge 25.00* 

CHICAGO 

No.  2  Foundry  local  (ilio-^n  1.75®  2.25) tS.OO 

No.  2  Foundrj-  Southern  UHcou  2.25  @  2.75) ....     29. 67 

PnTST<T'RGH.  including  freight  charge  from  the 
Valley 

No.  2Foundry  Valley  (silicon  1.75®  2.25) 3S.46 

Basic 24.^6 

Beesemer 2S,96 

*F.o.b.  furnace,    t  Delivered. 


laat^montb  are  indicated  by  heaTy^type;  declines  by  italiea 

BUTT  WEI-D.  EXTRA  STRONG,  PLAIN  ENDS 
ItolS 35} 


One  Year  Ago 


45.00* 
45  00* 
44.50t 
43.50* 


45.65 
44.40 
44.90 


RAILWAY  SUPPLIES 


STEEL  RAILS— Tb 

Chicago  for  carload  i 
chareH  extra: 


following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
'  larger  lots.     For  less  than  carload  lota  Sc.  per  100  lb.  is 


Standard  bcsscmei  rails  . 
S*aT^dnrd  npenhearth  rails - 
right  rs'Is.  .X  to  10  lb 
Light  rails.  12  to  11  lb 
Ligh    lai's.  25  to  45  1b.  ... 


Current 
S45  00 
47  00 


Pittsburgh > 

One 

Year  Ago 

S45.00 

47.00 

J  75* 

3  75* 

3.75* 


Chicago 

$45  00 

47  00 

2  45'j3  00* 

2  41(52  95* 

2.32®2.«S* 


•Per  100  lb. 


RAILWAY  TIES — For  fair-siied  orders,  the  following  piices  per  tie  bold: 

6  In.  z  S  la.  7  In.  z  9  In. 

by  8;  Ft.  by  8  Ft.  6  In. 

Chicago.    White    Oak                                               »J   J.5fa  $i  ,5.5  $i. 55ft  $7  65 

Chirogo,  Hardwood  and  Red  Oak I  35<g>  I   iO  1.500    165 

Chirngo Empty  Cell  Creosotii  g  (add'l)                       45  .50 

Ban  Irancisco                 Gieen  Douglas  Fir                         80  1.12 

San  Franrifco,  Empty  Cell  trcojoted,  Douglas  Fir       176  2.48 

For  tics  on  Htandard  "railrt  ad  administration"  specifications,  f.o.b.  cars,  St.  Louis: 

Pine  and 
White  Oak  Red  Oak        Sap  Cypress 

Grades $1.35  $120  $110 

Grade  2 1.25  I    10  100 

Grade  1 1.15  100  .90 


TRACK  SIIPPLIE.S— The 
burgh  for  carload  lots,  togethe 


8  sDdnrd     spikea,     A'in-     and 


■  per  100  lb   fob      Pittb- 
r-  at  the  places  named: 


Ago      Chicago  .*^t 


.San 

Fran- 

l.ouis  ci>co 


$3  30 
4  35 

2  50 


$4  00 

6  00 
3   50 


$3  40 

4  60 
2   75 


PIPE 


WROUGHT  PIPF— The  following  ili-count"  are  to  jobber-  for  carload  lots 
'm  the  Pittsburgh  ba-ing  card  of  April  13.  1921: 

BUTI    WKLD 

Stfol  Iron 

Inches  Black  (iaK  Inches  Black  Ualv 

1  >n3  62!  50  ;  33)  I8i 

itolj 35|  20J 

LAP  WKI  P 

2      54!  581  '••  *'! 

2|lo6 58|  46  2  31;  !6| 

7  to  12  54  41  2i  i.x.     .       .  33i  20[ 

Hand  r4  45  7  ('>  17  29!  16) 


60 ; 

61! 


50 


LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 


2 52! 

2!to4 56! 

4}to6 55! 

7  to  8 50S 

9  to  12 45; 


2 311 

2!  to  4 34S 

4!to6 33} 

7to8 24; 

9toi2 19; 


211 


18) 

22i 


STEEL — From  warehouses  at  the  places  named  the  following  diseounts  hoU 
for  steel  pipe: 


Black 


New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 54%  62!%  50!% 

3!  to  5  in.  lap  welded 49%  58!%  46J% 

. Galvanized  —^ —  ■  . 

New  York  Chicago  St.  Loub 

I  to  3  in.  butt  welded 40'^  50%  36'.% 

3!    o  6  in.  lap  welded 35%  467o  32!% 

Malleable  6ttinga,  Class  B  and    C,  from  New  York  stock  sell   at  in    liu 
prices     Cast  iron,  standard  sites,  20—5%  off 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

. New  York 

One  San  Fra»- 

Current  Year  .Ago  Birmingham  Chicago    St.  Louis     cisco 

4in $SS..W      $79   30  $60  00       $69.10        $60.00     $90  90 

6in.andoTer 58. SO        76.30  55.00         64.10  55.00       85.90 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra:  1 6-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE — The  following  prices  are  per  1 000  lin.ft. : 

. New  York 

One  San 

Siae,  la.              Current      Year  Ago  St.  Louis  Chicago  Francisco  Dallas 

3     $50  00         $35  00  $60  00  $50  00  $55  00 

4      60  00            51.00  60  00  60  00  $90  00  65  00 

5     90.00           65  00  «5  00  60.00  113  00  84  00 

6     115  00           90  00  85  00  100.00  150  00  110  00 

L*     185.00         130  00  100  00  150  00  250.00  181.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  carload  lots: 

San 
New  York  Pitts-    Birming-     St.  Fran- 


Dclivere<i   burgh      ha 


3 $0  22 

4 22 

5 34 


2  18 
2.60 
3.50 
3.90 


.198 

308 

462 

594 

792 

1.10 

I   32 

1.98 


4675 

6873 

935 

1   2375 


Louis    Chicago    oi.'^co 
$0  135     $0  13 
135  16 

2025 
2023 
313 
4725 
6075 


468 

81 

1.134 


Bo-ton $O.I3t 

Minneapolis 

Denver 

Seattle 

Lo^  Angeles .11* 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered 

Detroit 

Baltimore 

Baltimore.  */cZir«i'«f. . . . 
•4-in.,  6-in..  9-in.,  30-ir 


5 

$0  207 


.       4  75 

8 
$0  322 


.ite 


SI 

I    123 

1.33 

1  80 

2  025 

3  75 

4  75 
3  SO 
6.00 

12 


80 
49 
476 
r,m 
4675 
I  35 
CS4S 

8h' 


195 
2275 
325 
435 
585 
.975 
I  365 


Dalla- 
$0  18 


2  34 

3  25 
3.90 


24 
$2  08 
2  45 

1  95 

2  88 
1.65 
I  82 

I  .8<l 

1  7873 

4  50 

2  2S 

5  00 
2   84 


5  oeth 

6   JO 
S  S17f 


ROAD  AND  PAVING  MATERIALS 


al'n 


tnnk  • 


ROAD  OILS— IVI.  wing  are  pri-i 
f.n  h  place  named 

t'urrent 

New  York.  45'";  a-phall              lat  terminal)     tO  nr,\ 

New  York,  f.y;  a-ph»lt (at  terminnll On 

New  ^ork.  binder            (at  lerminall 07 

New  ^o»l<.  flm          (at  terminal) 0B( 

New  Y   ik    li'inid  a»phalt        .  (atterminal) 08 

St   I. oni-.  40  (,0%8>ph«lt  (/<>>..(  Tu/sl.OHa n2J* 

ChicRB...  40-30'.  B=nlialt 06 


tJna  Year  Afln 
$0   13 


I  Kiiil.t  $21  7i|.( 
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ASPHALT — Prire  per  ton  in  packages  (J50-lb  bbl;    or  425-lb.  drum?,  and  in 
bulk  in  carload  lots: 

Package  Bulk 

New  York  (Bayonne,  N.  .T.) $28  00         J/6.09 

Boston ,^'IS'"'''"U"^„« 

Cbicaeo 28  50  2100 

SanF^ancis^o 21.50  15  00 

Dallas 35  00  27  00 

Seattle 27  50         ,„■■■„ 

Denver 50®  70 

Minneapolis i  i    ■  .  ,      ,11, 

?t.  l.oui'i 8old  out  for  1921 

Baltimore «  00  . 

Los  Angeles,  at  factory SJli  15  00 

Montreal 28  00  21   00 

Atlanta 33  00 

Detroit  (petroleum  ssphalt) 24  50  ~2  ^0 

Cmcinnati 37  50  3100 

Maurer,  N.J.  (asphalt) 27(<i  38 

Maurer,  N.  J,  (asphalt  cement) 29^36       25@31 

j^OTE — Barrels  or  drums  are  optional  in  most  cities.     About  6  bbla.  to  the 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 


PAVING  STONE— 

New  York 5-m.  granite No  quotations 

_^                                                             f  About  4x8x4  dressed $.J  .'M  sq.yd. 

Chicago \  About  4x8x4  common J. 00  sq.yd. 

San  Francisco Basalt  block  4x7x8 65  00  per  M 

Boston 5-:n.  granite 4  20sq  yd. 

Atlanta Granite 2  00  sq.yd. 

Detroit Granite,  265  blocks  per  sq.yd.  107  00  per  M 

Baltimore Granite 2  .  25  sq.yd. 

Montreal Granite 130.00  per  M 

New  Orleans Granite,  4x8x4 3.25  sq.yd. 

Cincinnati Granite 4.50  sq.yd. 

_^   -      .                                                   f  4x8x4  dressed 3. 40  sq.yd. 

St.  Louis I  4jj84^  common 3.00  sq.yd. 

Kansas  City No.  I  Granite S.90@2.9S  sq.yd 


FLAGGING— 

New  Y'ork 


j  Manhattan,  4  ft 

■  ]  Queens,  5  ft 

L6x20-in.  cross-walk. 


sq.ft. 
sq.ft. 
?n.ft. 
lin.ft. 
Im.ft. 


(■.TJRBING — Bluestone  per  hneal  foot,  . 
for  5x18  in.;  in  cargo  lots. 


1  New  Y'ork,  costs  70c.  for  5x16  in.,  80c. 


WOOD  BLOCK  PAVING— 

New  Y'ork 

New  Y'ork 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  (ir'eans 

New  '  >i  leans 

New  ( irleans 

Dallas 

Baltimore 

Montreal   dehvered 

Detroit 

Detioit 

Cincinna  i 

Kansas  City ' 


Size  of  Block       Treatment        Per  Sq.Yd. 

3  16                      J2  51 

31  16                        2  78 

3  16         3  45 

4  16  3.75(a'4.00 
3J  16  3.25(ri3  50 
3!  16         3  05 

4  16          3  50 

4  16  OS  market 

5S  16         S.S6 

3!  16         2  30 

3  16  2  99 
3J  16         3  42 

4  16  3  85 
4  18  3  90 
3i  16  3  75 
4  16           4.50 

3  16  S.»i 

4  16  S.OO 
4  16  3.30 
4  16         S.1,0 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL— Pri 


New  York 

Denver 

Chicago 

St.  Louis 

Seattle 

Dallas,  delivered 

Minneapolis,  at  pit.  . 

Cinriniiati 

San  Francisco 

Boston,  per  ton 

New  Orleans 

Los  Angeles,  per  ton. 

Atlanta,  per  ton 

Detroit 

Baltimore,  per  ton. . . 
Montreal,  per  ton.  .  . 

Birmii  gham -   --  - 

^*  Fine  white  sand:  Pacific,  $5  per  ton;  Ottawa,  $6. 
■i  Freight  from  quarry  to  Los  Angeles  is  80c.  per  ton 


ce  for  cargo  or  cat 

load  lots 

is  as  follows,  per 

cu.yd,; 

Gravel   

. ;  In. . 

One 

One 

One 

Year 

Year 

Year 

Current 

Ago 

Current 

Ago 

Current 

Ago 

$2.50 

$3.00 

$2.50 

$2.50 

$1.25 

$1.50 

2.00 

1.80 

1.80 

180 

1.60 

1.40 

S.2B 

2.15 

2.25 

2.15 

J.S5 

2  15 

1  55 

1.78 

1.60 

1.82 

1.60* 

1.68 

1.50 

I.2S 

1.50 

1.25 

1.50 

1.25 

3.50 

2.50 

4.00 

2.50 

3.00 

2.00 

2.00 

1.50 

1.35 

1.00 

.75 

s.se 

2.36 

L55 

1.86 

1.50 

S.S5 

1  SO 

2.25 

1.50 

1.50 

1  50 

2.65 

3.00 

2.65 

3  00 

2.00 

3.00 

2  85 

3.00 

1.65 

1.40 

i.45t 

1.25 

l.45t 

1.25 

1.3Jt 

1.15 

2  80 

2.25 

2.25 

162! 

1.15 

2.50 

2  50 

2.50 

2.00 

2.50 

1.85 

1.40 

1  40 

1.60 

1.60 

.70 

.80 

1.50 

1.25 

1   50 

1.25 

1.40 

3  25 

3.75 

1.43 

1.25 

CRUSHED  STONE — Price  for  cargo  or  carload  lots  fob.  city,  unless  stated 
otherwise,  is  as  follows,  per  cu.yd.: 

. 15  In. . I  In.  

Current  One  Y'ear  Ago       Current          One  Year  Ago 

New  York $1.90(52  00         $190  $2.15  $2.15 

Chcago 2  50  2.15  2.50  2.15 

S^.^i.om3  delivered....        2.60*  1.90  2.60*  1.90 

Dallas 2  80  3.50  2  80  3  50 

San  Francisco 2.25  1.50  2.35  1.50 

Boston, 'Wacrcrf 3.00*  3.00  3.00>  3.00 

Mmneapohs. '!(  Wan'..       2  00  1.50  2  25  1.60 

Kansu.Ciiyt .'. .        1.25  2.35  1.40  2.35 

Denver 3.75  ....  3.75 

Seattle  rfeZrrcred 3.50  3.50  3.50  3.50 

Atlanta 2.50*  3.10                   

Cincinnati  deiineroJ. . .       3.24                   3.24  1.65 

Los  Angeles 1.70*  1.60  1.80*  1.70 

Detroit 2.00*  1.75  2.00*  1.75 

Baltimore 1.75»  1   60  1.75*  2.00 

Montreal 2.00*  1.75  2.10*  2.00 

*Pcr  ton.    tF.o.b.  Joplin,  Mo. 


CRUSHED  SLAG— Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 

1|-1d.  j-In.  Roofing  Sar 

Lebanon  or  Bethlehem,  Pa $1.00  $1   00  $2.50  $0  1 

EastonorCatasaqua.  Pa I  00  I  00 

Buffalo,  N.  Y.  and  Erie.  Pa 125  125 

Emp  ilium.  Pa 1.25  I    25 

East  Canaan.  Conn 125  135 

Birmingham,  Ala I   25  I   25 

Toledo.  Ohio 1   50  I   50 

Atlanta,  Ga 2,40 

Eastern    Pennsylvania    and    New 

Jersey 120  1    20 

Westrn  Pennsylvania    and     New 

Jersey I   25  1   25 


Jersey 125 

Birmirgham,  f.o.b.  pit  $1.15  (or  $2.75  per  cu.  yd 


site) 


4.00 
2  05 
2  35 


2  50 
2  50 


1  25 

1.25 
1.10 
1.00 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Commor 

New  York Ul  .00  Mi)  .00 


Chicae:o. 

St.  Louis 

Boston 

Dallas...... 

Cincinnati. . . 
San  Franci-'cc 
Minneariolis. 

Denver 

Detroit 

Seattle 

Lo^  Angeles. . 
Baltimore.  .  . 
Montreal. . . . 
Atlanta. 


20.00 
26.00 
25.25 
27.50 
17.60 
25  40 
29.00 


Lump,  per  200-LlvB 

Finishing 

$3  50*  -  at  plant  -  $3 


20  00 

2/  .  2.5 
25  00 
Ifi  00 
22  00 

22  00  (white) 
3  20  ibbl.) 
19  00 


22  25 
30  00 
22  50 


.ew  Orleans i" 

*  300-lb.  barrels,    t  Per  180-lb.  barrel. 
NOTE — Refund  of  10c.  per  barrel. 


J.  CO 

1  00(bu.) 

2  OOt 

3  25 
3  00* 

15. dot 
1.60 

2.75 


.OOt 

lot 

.25 


NATITRAL  CEMENT — Price  to  dealers  for  500  bbl.  or  over,  f.o.b.,  exclusive 

of  bags:  Current     One  Y'ear  .Kgo 

Minneapolis  (Rosendale) $2  80                $1.50 

Kansas  City  (Ft.  Scott) I   60                  1.60 

New  Orleans ..'„'*                  MS 

Atlanta  (Magnol  a) 1 1   00,'°°             \  I? 

Cncnnat,  (Lousv.Ile) 2  75                2  85 

Boston  (Rose  dale) 3  00  


PORTLAND  CEMENT — Current  prces  are 

bags,  to  contractors: 

Current  Or 

Without  I 

New  York  (delivered) $  2  XO 

New  Yo.-k,  a'o-  gside  dock  to 

dealers 2 .  40 

Jersev  C  ty  (delivered) 2 .  89 

Boston 2.86 

Chcfigo 2.17 

Ptt  burgh 2.17 

ClcM-land 2.43 

Dctio  t  ...-. 2.43 

Ind  aiianolis 2.43 

Toledo 2.49 

M  lw;iukee.. 2.39 

Duliith 2.10 

Pcor  a 2.45 

Cedar  Rap  ds 2.51 

Davenport 2  47 

St.  I.ous 2.60 

San  Franc  SCO 3.09. 

NcwOrleans 3.36 

Minneapolis  (deliveied) 2.41 

Denver 3.10 

Seattle 3.10 

Dallas 2.60 

Atlanta 2.80 

Cincinnati 2.57 

Los  .\  ngelfeS 3.21 

Baltimdre  (del.)  di  aylcad  I  its .  3 .  58 

Detr.il 2  43 

Pirmirgham 3  05 

Ka-sasCiy 2  55 

Montreal 3.44 

NOTE— B.igs  10c.  each.  40c.  per  bhl 


or  barrels  in  ca 

rload  lots,  with  ut 

Month  Ago 

One  Y'ear  Ago 

gs 

Without  Bags 

$2.9.0 

$3  30 

2  40 

2  35 

2  64 

2  47 

2.86 

2.60 

2  17 

2  15 

2.17 

2.20 

2.43 

2  42 

2.43 

2  28 

2  43 

2.42 

2.49 

2.28 

2  39 

2.2J 

2  10 

2.23 

2  45 

2  32 

2  51 

2.43 

2.47 

2.38 

2.60 

3.05 

3.09 

2.63 

3.36 

2  96 

2.4! 

2.22 

3.10 

2.«2 

3.10 

3.03 

2  60 

2.15 

2  75 

2.70 

2.57 

2.90 

3.21 

3.10 

2  58 

3.85 

2.43 

2  56 

)   44 

3  48 
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TRIANGLE  MESH— Price  per  100  BqJt.  in  carload  lota: 
PLAIN  4-INCH  by  4-INCH  MESH 
Pittv 


Style 
Number 
032 
049 
068 
093 
126 
153 
1 80 
245 
287 
336 
395 


0361' 
053P 
072P 
097P 
049U 
067H 
08911 
Made 


0  022 
0  028 
0  035 
0  045 
0  057 
0  068 
0  078 
0   103 


0.  160 


0  017 
0  024 
0  031 
0  040 
0  024 
0  031 
0  040 
1 6-.  20-.  24-.  28-.  32- 


burgh. 

Mill 
$0.87 

III 

1.35 

1.73 

2.14 

2.55 

2  93 

3.86 

4.46 

5.18 

6.00 
PAVING 
$0  66 


Sw> 

Frsn- 

)»Uas 

eiaeo 

1    15 

tl.SS 

1   46 

'■7i 

1.80 

s.n 

2.30 

S.75 

2.86 

S.i2 

3.40 

3.93 

SIS 

5.96 

7.16 

7.32 

$0  88 
.24 


0.04 

I    18  ....  1.57 

I   52  ....  2.02 

0  94  1.24 

1  18  ....  1.57 
1.52  ....  2.02 

36-,  40-.  44-,  48-,  52-  and  56-in.  width  i 


I50-,  200- and  300-ft.  lengths.    Galvanized  is  about  10";  higher. 


carload  lots  per   100  yd.  for  painted 


Weight 
233 
250 
300 
340 
450 


New  York 
Delivered 
J25  00 

26  00 

27  00 

28  00 
31    00 


Chicago 
J27  50 
28,90 
31  15 
33.10 


Louis 
$29  35 


San 
Francisco 
$34  20 


Dallas 
$31  55 
33  30 
36  00 
37.45 
43.30 


BARS.  CONCRETE  REINFORCING — Current  quotations  per  1001b: 
ROLLED  FROM  BILLETS 
■ ■ —  Warehouse,  Uncut 


Inches 
I  and  larpfi 
{  and  large: 
J  and  largei 
i  and  largei 
}  and  largei 


Pitts- 
burgh 
Mill 
$2  10 
2  15 
2  20 


New 
York 
$3  38 
3  43 
3  48 
3  53 
3.88 


$2  35 
2  50 
2  50 


Chicago  .St-  Loui 

$3   13  $3  22! 

3   17  3  27! 

3  23 


32! 
3   47! 
2  60         3.88         2.50  3.83  3  52! 

♦Includes  1 5c  ch:irge  for  cutting  to  lengths  of  2  ft.  and  over 
Twisted  bars  cut  to  length  take  extra  of  27!c.  per  100  lb. 
ROLLED  FROM   RAILS 


Dallas 
$3  75 
3  80 

3  85 

4  00 
4  45 


Chicago 
.  and  larger.  $f.  ?o 


St. 

$2  25 
2.30 
2.35 


Dallas  Chicago     Louia 

$4.25       I $».6«       $2.50 

4.30       1 2.65         2.75 


San 
Fran- 
cisco 
$2  35 
2  40 
2  45 


Dalla.<i 
$3  40 
3  45 
3.50 


BRICK — Contractors  price  per  1 ,000  in  cargo  or  carload  lota  ia  as  follows: 


New  York  (del.) 

New  Y  rk  (at  d.ck) 

Chicago. 

St.  Louw,  salmon. . . 
Denver,  ^alnmn. . . . 

Dallas 

San  Irai'cisco 

Low  Aiige'.es 

Boston  (del.) 

Minnennolis  (del.)... 

Kan-sa.-  ( ity 

.Seattle 

Cincinnati 

Montreal  (del.) 

Detroit 

Paltiniore  (del.) 

Atlanta 

New  O  leaia 


Current 

$18  40 

140'  '15 

12  00 

15  001 

14  00 
/.5  on 

18  00 

15  50 
,'1 .  00 

n@in 

17. RO 

19  00 
III  00 
18  00 

n  r,o 

25  00 
12  SO 

n  w 


Common 

One 

Month  -Ago 

$18   40 

15  00 

12  00 

15  00 
14  00 

16  00 
18  00 


18.00 

19  00 

20  00 
18  00 
18  00 
25  00 
12  00 
17  50 


3ne  Year 

Ago 

$33.00 

25  CO 

14  00 

16  00 

17  00 
24  00 

15  00 
13  50 
32  00 

21  00 

22  00 

15  00 
24  00 

16  00 

23  00 
20  00 


^Pavnng  Block—. 
3-inch*  4-inch* 
$47  25       $53.50 


44  00    

44  38 
(not  used) 
49  25    57  25 
37  00    43  00 

53  50 


24.50 


48  00 

il  .'lO 
100  00 
4;  iO 
40  OOt 
40.00 


120  00 

H  m 
44  00} 


•  For  paWng  blocks  3jx8)ii3  and  3)x8)x4  respectively.     tHard  brick  $20.50 
in  St.  Louis,    t  Vitrified,  i.o.b.  plant,  Baltimore. 


HOLLOW  TILE — Price  per  block  in  i»rload  lots  (or  hollow  building  tile: 

New  York 

Current             One  San 
on                  Year          Chi-              SI    l,oui>  Fran- 
Trucks*             Ago          cago     building  partition     cisco 
4il2il2  .   $0  /f.tc     $0  11475     $0  1095  $0  085         $0  145 
6xl2>12  .         im         .153              .1642  085             .21 
8x12x12          .n9i        .204              .1971  095             .29 

10x12x12          .MP*       2463        $2  23  126 

12x12x12           ..«»7       2956          2  66  I   70*              

*  .  per .  off  (or  caab 

4x12x12  8x12x12 

Bcjstoii to  1107  iO     ion 

Minner  ;wli». om  .ll'l 

\\     >      n  ii,  idrlivried) 0!>«  ITU 

Cintir.i  »ti 069  .148 

Kan...rity IIS  207 

Denver 09  16 

Seattle |)  .175 

l.4» A iiKFlrit  factory II  192 

New  Orleans IS  .11 H 

Detroit     1042  1853 

Montreal 20  30 

Baltimrire 16  27 

Atlanif.   09875  175 

Dalla-  13 


Pe-ih 

Amboy 

N.  J., 

Factory 

to  ion 
ii.'iii 

imi 


12x12x12 

$0  jitim 


2) 

5750 
2779 


Bir- 
niing- 
bam 

Dallas 

St. 

Loui.^ 

Clii- 
(def.° 

Sau 
Fran 

$2  20 
2  20 

$4  50 
4.50 

$3,321 
3.32S 

$3  23 
3  23 

$4  35 
4  35 

2.20 
2.20 
2  20 

4.50 
4  50 
4  50 

3  32t 
3.32! 
3  32; 

3.23 
3  23 
3  23 

4  35 
4  35 
4  50 

STRUCTURAL  MATERIAL— Following  are  base  prices  fob.  miU.  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at  places 
named: 

Pitts-  New 

burgh,  York 

Mill  (del.) 

Beams,  3to  I5in $2  20  $3  33 

Channel,  3 to  1 5 in 2  20  3.33 

Angles,  3  to  6  in..   J  in. 

thick 2.20  3.33 

Tees,  3 in.  and  larger 2.20  3   33 

Plates 2.40  3  33 


RIVETS — The  following  quotations  are  per  1 00  lb. : 

STRUCTURAL 

■ — — ■ Warehouse • 

—  New  York  -~  San 

Pittsburgh.  Current       One          Chi-  St.       Fran-     Dallas 

Mill                         Vr.  Ago     cago  Louis    cifco 

i  in.  and  larger..               $3   70       $4  65       $6.00       $4  88  $4.97J    $1;   1,0     $5   80 

CONE  HKAD  BOILER 

J  in.  and  larger 3.80         4  75         7    10         4  98  5.071      li.BO       5  90 

iandH 3.95         4  90         7.25         5   13  5.22}     e.7r,       6  05 

iandA 4  20         5   15         7  50         5  48  5.47!     7.00       6  30 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  1  in.  and  2  io 
take  an  extra  of  25c. 


NAILS — Tbe  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,                         San  St.  Mon- 

Mill          Chicago    Francisco    Dallas  Louis  treal 

Wire, $3.00(a$3  25     $4  15         $5.25         $5.00  $4   10  $4.95 

Cut 7.65           7  75           7.75  4  75  5.00 


PREPARED  ROOFINGS— Standard    grade  rubbered  surface,  complete  witk 
nails  and  cement,  casts  per  square  as  follows  at  manufacturing  points: 


No.  1  grade.   $2   15  $2.55  $3  00  $2.05  $2.45  $2  90 

No.  2 grade..      1   90  2  25  2  70  1   80  2.15  2  60 

Slate-surfaced  roo6ng  (red  and  greenl  in  rolls  of  108  sq.ft.  costs  $2.80  per  roll 
in  carload  lots  and  $3  05  for  smaller  quantities  f  o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  $7.95  per  square  m  carloads;  $8.20  in 
.smaller  quantities,  in  Philadelphia. 


ROOFING  M.\TERI.\L.S— Prices  per  ton  f.o.b.  New  York: 

Tar  felt  1 14  11>  n,r  square  ..f  100  sq.ft.)  per  roll .  f  432  sq.  ft $2  80 

Tarpitrh  (in  4()0-Ih  bbl.l  per  1001b 2. 10 

Asphalt  pitch  (in  barrels)  per  ton 39  $0 

Asphalt  felt  (light)  per  ton 80.50 

Asphalt  felt  (heavy)  per  ton 84. 50 


SHEETS — (}u  tatims  are'in  cents  per  pou 
also  the  base  quotations  from  mill: 

nd  in  V 

arions  cities  from  v 

•arehouse 

Blue  Annealed 

Pittsburgh. 
MiifTots 

St. 

LoUM 

Ran 
Fran. 
Chicago     Cisco 

New 
York 

No    10 

No    1 2 

$3    10 
3   15 
3   20 
3.30 

$4  22 

4  27 
4  32 
4  42 

$4    13       $6  00 
4   18         6.05 
4   33         6   10 
4  33         6  20 

$4  25 
4  30 

No.  14 

No.  16 

4  35 
4  45 

Black 

»Nos    18  and  20         . 

3  85 
3  90 

3  95 

4  00 

5  30 
5  35 
5  40 
5  50 

5  20         6  80 
5  25         6  85 
5  30         6  90 
5  40         7  00 

w 

•Nos   22  and  24.   ... 

*No.  26 

*No  2» 

.90 
6.00 

Galvanised 

No.  10  .       .  4  no         5  SO  5.70       

No.  12 4   10         5  60  5  80         7. 10 

No.  14 4  25         5  60  5  80         7.2S 

No.    l7to21     4  40         5  90  6  10         7.40 

No.   22nnd24 4  55         6  05  6  25        7  5$ 

*N<»25aml26 4  70         6  20  630      .770 

•No  28  500         6  50  640        800 

*  For  paintnl  rnrrugnlpd  sheets  add  30c  per  1000  lb  (or  5  to  28  lage: 
19  to  24  gages,  for  galvanised  corrugated  sheet*  add  I  5c.  all  gage* 


LIN.SKRD  niU— Thp 


(U»  in  barrel  (  5  bbl  ) 


*  prio«H  are  per  gallon : 

. New  York  . 

One 
Current        Year  Ago 
to  10  $1    73 


Chicago    ^-» 

One 
Current       Year  Ago 
»0  7$  )l  78 
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WHITE  AND  RED  LEAD — Base  price  per  pound: 

. Red  •        • White 

Current  I  Year  Ago  Current  I  Yr,  Ago 

Dry  Dry 

and  and 

Dry  In  OU         Dry  In  Oil        In  Oil  In  Oil 

lOO-lb.  kce 13  00         14  50         15.50         17  00         13  00  15  50 

25  and  50-lb.  kegs. .    13  25         14  75         15  75         17.25         13  25  15  75 

I2'-Ib.ke« 13.50         15  00         16.00         17  50         13  50  15  00 

5-Ib   <ars 16  00         17  50         18  50         20  00         16  00  18  50 

l-lb,  cans 18  00  19.50         20  50         22  00  18  00  20  50 

500  lb.  Iot3  less  10%  discount;    2000  lb.  lots  less'10-2*%  discount. 

LUMBER 


San  Francisco — Prices  of  rough  Dougla: 
load  lots: 

Lumber  Prices  in  Yards  at  S: 


6-8  and  10-16-18  and 

12  Ft.  20  Ft. 

3x3and4 $24  50  $25  00 

3x6  and  8 25  50  26.00 

4x4-5and8 26  00  27.00 

3xl0and  12 25  00  27.00 

3x14 25  50  27  50 

4xl0andl2 26  00  27  00 

4x14 27.00  28.00 


tlO. 
6x14. 
8x10. 
3x14. 


24  Ft.  and  Under 
$25.50 
27.00 
25.50 
27.00 


Francisco 

22  and 

24  Ft. 

$26  00 

27  00 

28  00 
28.00 
28  50 
28  00 
29.00 

25  to  32  Ft. 
$27  50 
29  00 
27.50 
29.00 


25  to  32  Ft. 

$28  00 
29  00 

29  50 

30  00 
30.50 

30  00 

31  00 

33  to  40  Ft. 
$28  50 
29.50 
28.50 
29.50 


New  York,  Chicago  and  St  Louis 


-  Southern  Pine  - 


20  Ft. 
and  Under 
ix  4  to    8x8 $S 


Ft. 
%Si.OO 
31.00 
U-OO 
il.OO 
66.00 

es.oo 


-  Chicago 
20  Ft. 
snd  Under 
tiS.OO 
so  00 
53  00 
57.00 

es.oo 
ee.oo 

69.00 


22- 
24  Ft. 

%i0.00 
51 .00 
53  00 
SS  00 
63.00 
67.00 
70.00 


3x10  to  10x10 38  00 

3x12  to  12x12 ^3.00 

3x14  to  14x14 il.OO 

3x16  to  16x16 5.5.00 

3x18  to  18x18 67.00 

4x20  to  20x20 

*  For  long  leaf  pine.    Short  leaf  pine  up  to  1 4  x  14  costs  $  1 5  per  M.  less. 

St.  Louis:  Yellowpine,  22(S24ft.  long.  3x  12(5  4x  12,  $42;  2x16,  $53;  3x16 
(a4x  16,  $53;  5  x  10  @!  10  x  10.  $37;  6  x  12®  12  x  12,  $41 ;  6  x  I4@I4  x  14,  $45; 
5x  I6<ail6x  16,  $51. 

Over  24  ft — Add  $1  for  each  additional  2  ft  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities  12xl2-In. 

. 8  I  8-In.  X  20-Ft  and  Tender 20  Ft.  and  Under 

P.  Fir         Hemlock     Spruce  P.  Fir 

00       $55  00       $50  00      $55  00       $55  00 


Boston $45.00 

Seattle 

New  Orleans 35  .  00 

Baltimore 5^  00 

Cincinnati SO  00 

Montreal 78,00 

Los  Angeles 

Detroit 

Denver 

M  inneapolis i3  00 

Atlanta 27  50 

Dallas 35  00 

Kansas  Ci-y 34  00 


50  00 

85  00 
47.00 


78.00 


38  00 


68.00 

46.00 
Quotations  f  .o  b  mills  only 

37.25         

3S.00         34.00         


3S  00         

1-In.  Rough.  lOIn.  X  16  Ft. 

and  Under 


51.00 
40  00 
40  00 
39  00 


64  00 
100  00 
49  00 


Hemlock 
$50.00 


37  00 

2-In.  T.  and  Gr. 

10  In.  X  16  Ft. 

P.  Fir 

$43  00       $48  00 


80  00 
60  00 
41    00 


35 

00 

40 

()(> 

40  00 

80 

uu 

Boston $45  00 

Seattle 

New  Orleans 55  00 

Baltimore 42  50 

Cinrinn.iti 70  00 

Montreal 120  00 

Los  Angeles 

Denver 

Minneapolis 3^.00 

Atlanta 15.00 

Da  las 

Kansas  City S6.00  JO. 00 

*  Montreal — Up  to  32  ft.;   over  which,  $3.00  per  M.  increase  up  to  30  ft. 

Birmingham — Dimension  and  form  lumber  dclivLred  o  i  bu-ldii  g  si  e.  $26 
$28.    For  8x8x20  and  smaller,  85  per  cent  heart.  $33;    12x12x20  and  .smaller.  85 
per  cent  heart,  $42;     1x10x15  and  smaller,  rough,  $15;    2x10x16  t.  and  g.,  $22; 
f  o.b.  mill. 

Detroit — General  quotations  not  available.    Rough  fir.  2  x  12  and  2  x  4.  b\-  1 6  ft  . 
$44;3x  12x  16ft.,  $46.50. 


35  00 


FREIGHT  RATES 


On  finished  steel  proHucts  in  the  Pittsburgh  district,  including  platens,  struc 
tural  shapes,  merchant  steel,  bar?,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rate?^  are  effective  in  cents  per  1 00  lb.,  in  carloads  of  36,000  lb. : 

Baltimore $0.33^  Detroit *"  ??. 

,761  Kansas  City 


Boston 4U 

Buffalo 29i 

Chicago 38 

Cincinnati 33 

Cleveland 24 

Denver 1 .  35* 

Note — Add  3%  transportation  tax. 


Minimum  carload.  50,000  lb.,  structural  steel  i 

fleel  produc.s. 


New  Orleans 

New  York 

Pacific  Coast  (all  rail) . 

Philadelphia 

St.  Louis 

St.  Paul 

Mimmum  carload,  40.000  lb. 


nlv:  80.000  lb.  fof  .the 


CONTRACTORS'  SUPPLIES 


STEEL   SHEET   PILING— The  following   price  is  base  per    100  lb.   I.  o.  b 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$2.55  $2.55  $2.55^$3.65 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

New    York 

Hercules  red  strand,  all  constructions 20% 

Patent  flattened  strand,  special  and  cast  steel 20% 

Patent  flattened  strand,  iron  rope 5% 

Plow  steel  round  strand  rope 35% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 22i% 

Iron  strand  and  iron  tiller 5% 

Galvanized  iron  rigging  and  guy  rope + 1 2i% 

San  Francisco:  Galvanized  iron  ligging  and  guy  ropes  +175%; 
bright  r  low,  30%  off. 

Chicago:   Plow  steel,  round  strand,  30%  off;   flattened  strand,  15%;   cast  steel, 
round  strand,  I7'%. 

Western   and   California   territory,    30%  plow  steel;  +17^%  galvanized  iron 
rigging  and  guy  rope. 

Montana,  Idaho  and  Arizona,  25%  plow  steel:  +22^%  galvanized  iron  rigginc 
and  guy  rope. 


MANILA  ROPE — For  rope  smaller  than  ^-in.  the  price  is  J, to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  |-in.,  8  ft.,  |-in.,  6; 
l-in.,  4i;  l-in.,  3^;  U-in..  2  ft.  10  in.;  IJ-in.,  2  ft.  4  in.  Following  i^price  per 
pound  for  I'in.  and  larger,  in  1200-ft.  coils: 


Boston- $0. 

New  York 

Chicago 

Minneapolis , 

San  Francisco 

Atlanta 

Denver 

Cincinnati 

La  las 


New  Orleans. 
Los  Angeles. . 

Seattle 

St.  Louis. . . . , 
Montreal. .  . , 

Detroit 

Baltimore 

Kansa.s  City. 


*780-ft.  coils. 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25  lb 
keg  of  black  powder. 

Low  Freezing 
207o 

New  York 

Boston 225 

Kansas  City 245 

Seattle 1825 

Chicago 2225 

MinneapoUs 2222 

t^t.  Louis 245 

Denver 2250 

Dallas 265* 

Los  Angeles 22 

Atlanta 2525 

Baltimore 2525 

Cincinnati 2425 

Montreal 30 

New  Orleans 255 

Birmirgham,  rfeircrcd    .1575 

*  3D  Per  Cent.  t  Low  freesing. 


'  Gelatin- 

Black 

40% 

60% 

80% 

Powder 

$0.3275           $0 

3625 

2475 

.2825 

$0,365 

28 

315 

3575 

$2.60 

.2025 

2275 

.2950 

2.60 

2425 

2675 

335 

2.50 

.2426 

2682 

2.80 

.28 

315 

.3575 

2.50 

2550 

.29 

.3325 

2  70 

29 

375 

2  90 

27 

32 

3.10 

2875t 

322S 

.3650 

2  60 

2875 

3175 

.365 

2  50 

2625 

.2875 

2  65 

.32 

.37 

.38 

4   10 

.275t 

.300t 

2  80 

.1925 

.2275 

.27 

2   10 

Spruce.  10-in.  butts,  5^ 
Spruce  I2-in.  butts,  6 
Pine  12-in.  butts,  6-in 
Pine  14-in.  butts,  6-in 
Pine  14-in.  butts,  6-in 


pine  piles,  delivered  New  York,   the  price  is  a 

n.  tops,  length  20-30  ft $11    50 

n.  tops,  length  30-40  ft 10  50 

tops,  length  41-50  ft 13  75 

tops,  length  51-60  ft 22   50 

tops,  length  6 1-7 1  ft 25   25 

Dallas  St.  Loui- 

20-ft $4  60  6-in.  x  30-ft $7  90 

7-in.  X  30-ft 10  10 

30-ft 7   10  7-in.  X  35-ft 15  55 

8-in.  X  35-ft 16  55 

:  30-ft 8  45    7-in.  X  40-ft 1505 

8-in    X  45-ft 27  05 

:  35-ft 10  38   8-in   x  50-ft 28  05 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  I  railroad  wrought $10.50  $10.25  $11.00 

.Stove  plate 10  50  13.00  1 1 .  >0 

No.  I  machinery  ca.-t 17.50  13.75  15.00 

Machine  shop  turnings 3.50  5,50  5.00 

Castborings 4  25  7.00  7.00 

Railroad  malleable  cast 8  50  12.00  12.50 

Re-ro)hng  rails 10  00  13.00  13.00 

Rela^^ng  rails 41.00  35.00  35  00 


SHIP  SPIKES— Current  prices  per  100  lb. 

— San  Francisco — 
In.  Galv.  Black 

5 %9.10  $.v.iO 

I'.'.'.'.. ['.'.'.'.'.['.'.'.'.[['.'.'.'.'.I'.... ".v.. ......  "50  i;  50 

Pittsburgh  bue,  Sa.  jO®  $3  65  per  100  lb. 


Seattle 

Black 

$8  55 

8  25 

6  30 
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Storm  and  Flood 

CENTRAL  Colorado,  flood  stricken,  is  taking  the  toll 
of  its  victims  as  we  go  to  pre.^s.  Though  loss  of 
life  and  property'  destruction  occurred  mainly  at  Pueblo, 
second  city  of  the  state,  the  responsible  causes  involved 
a  wide  extent  of  territory,  embracing  much  of  the  head- 
waters area  of  the  Arkansas  and  the  South  Platte  rivers. 
From  present  reports  it  appears  that  a  large-area  rain- 
fall of  great  total  depth  was  the  originating  cause  of 
the  flood.  Such  a  stoiTn  visited  Ohio  and  Indiana,  in 
1913,  and  in  its  devastation  of  the  Miami  valley  cities 
it  showed  what  damage  may  follow  the  conjunction  of 
the  enormous  volumes  of  water  represented  by  five  to 
ten  inches  of  precipitation  extending  over  thousands  of 
square  miles.  The  engineering  studies  that  followed 
the  Miami  flood  showed  these  rainfalls  to  be  rare,  so 
rare  indeed  that  we  hardly  have  adequate  data  to  meas- 
ure the  danger.  If  the  detail  reports  show  the  Colorado 
storm  to  belong  in  this  class  of  the  epochal  storms,  it 
will  add  much  to  what  we  know  about  them,  and  through 
this  better  knowledge  it  will  increase  the  effectiveness 
of  the  engineering  works  that  must  ultimately  be  the 
reliance  against  a  recurrence  of  such  flood  disaster. 

Engineers  Recognized 

THE  Panama  Canal  is  an  engineering  achievement, 
perhaps  the  best-known  in  the  world  today.  For 
that  reason  the  significance  of  the  personnel  of  the  just 
appointed  Panama  investigating  commission  may  be  lost 
by  the  general  public.  People  are  so  accustomed  to 
seeing  engineers  dealing  with  all  projects  on  the 
Isthmus  that  most  of  them  may  not  appreciate  that  the 
subject  to  be  studied  by  the  new  board  is  one  of  ad- 
ministration or  in  the  words  of  the  preliminary  report 
"how  to  make  the  Canal  Zone  more  efficient  and  less 
expensive  as  a  growing  Government  concern."  The 
custom  in  the  past  too  often  has  been  to  leave  such 
questions  to  the  lawj-er,  politician  and  business  man. 
The  Secretary  of  War  in  this  case  recngnize."?  the  rights 
and  abilities  of  the  engineering  profession  for  he  has 
appointed  to  the  commission  three  engineers,  two  from 
the  Government  service,  one  from  private  practice,  be- 
side one  man  from  the  allied  public  utility  field.  The 
appointment  is  one  of  the  most  helpful  recent  signs  of 
the  progress  of  the  profession. 

New  Outlook  for  Highway  Thought 

THE  conference  on  highway  traffic  regulation  held 
at  Yale  University  two  weeks  ago,  a.s  described  in 
the  news  columns  of  the  last  i.ssue,  emphasized  the  need 
for  a  new  kind  of  thinking  by  state  highway  and  mu- 
nicipal officials.  Organized  primarily  to  stimulate  pub- 
lic interest  in  the  general  subject,  with  a  view  to 
securing  more  rational  and  effective  legislation,  a  higher 
degree  of  pnblic  safpty  and  a  wise  expenditure  of  road 
building  funds,  the  meeting  -.rvf.j  the  further  end  "f 


indicating  the  enlarged  scope  of  the  problem  which  the 
highway  administrator  of  today  is  facing.  That  prob- 
lem, clearly  reflected  in  the  fonnal  papers  and  the 
discussions  at  the  conference,  extends  far  beyond  the 
narrow  limits  of  design  and  construction  details,  to 
which  engineers  have  been  devoting  their  main  effort 
during  recent  years,  and  reaches  out  into  new  fields  of 
highway  transport  economics.  In  places  this  trend  has 
been  sensed  and  useful  work  is  being  done  in  studying 
volume  and  character  of  trafliic  as  a  basis  for  planning 
the  location  and  ty{>e  of  new  routes  or  the  reconstruction 
of  old  ones,  road  classification  and  the  designation  of 
highways  to  form  an  interconnected  state  system,  and 
motor  vehicle  legislation  based  on  reasonable  require- 
ments as  to  weight,  speed,  and  license  fee,  and  similar 
topics.  By  and  large,  however,  the  great  opportunity 
now  at  hand  for  the  engineer  to  assume  a  position  of 
leadership  in  the  nation's  thinking  on  highway  matters 
and  to  mold  road  building  policies  along  lines  sound 
financially  as  well  as  technically  is  not  being  grasped. 
The  country  is  just  awakening  to  the  importance  of  the 
highway  as  an  essential  agency  in  our  industrial  life. 
We  have  been  passing  through  a  period  of  road  "boost- 
ing." Amid  the  clamor  of  the  propagandists  the  high- 
way engineer  has  not  been  heard.  It  is  now  his  time  to 
talk,  and  if  we  sense  conditions  correctly,  the  countrj", 
wearied  with  the  band-wagon  methods  of  "drives"  for 
all  manner  of  projects,  is  in  a  mood  to  grant  the  engi- 
neer a  respectful  audience,  if  he  has  a  real  message  to 
deliver. 

Governmental  Co-ordination! 

NEWS  reports  from  Wa.shington  this  week  state 
that  despite  early  opposition  the  Senate  has 
authorized  $35,000  for  "scientific  and  technologic  inves- 
tigations concerning  heavy  clay  products,  cement,  feld- 
spar, slate  and  other  non-metallics."  This  looks  like 
characteristic  Governmental  lack  of  co-ordination.  The 
sum  is  not  very  great  but  why  divert  it  to  another 
bureau,  when  the  Bureau  of  Standards  is  already  en- 
gaged in  such  studies?  Some  one  should  explain  why 
two  or  three  different  branches  of  the  Government 
should  each  be  spending  small  amounts  on  cements  and 
clays. 

A  Chance  for  Mare  Island 

POLITICAL  rather  than  engineering  considerati )ns 
acted  to  defeat  the  initial  appropriation  for  a  huge 
naval  ba.se  at  Alameda,  Cal.,  on  the  east  shore  of  San 
Francisco  Bay,  but  if  the  project  is  dead  for  this  term 
of  Congress  it  is  to  be  hoped  that  in  its  revival  the 
engineering  factors  will  l)e  more  governing  than  they 
were  in  the  selection  of  the  site  by  the  joint  con- 
gressional committee.  The  relative  advantages  of  Mare 
I.sland,  where  the  yard  now  is.  and  the  new  sites  on  the 
Bav  were  stated  in  Enriiueering  NewK-Record.  Dec.  27, 
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1920,  and  it  was  then  pointed  out  that  the  scrapping 
of  Mare  Island  meant  the  virtual  throwing  away  of 
millions  of  dollars  in  existing  plant.  This  would  be 
extravagant  enough  in  ordinary  times;  just  now  it  is 
almost  criminal.  If  the  Pacific  Coast  feels  so  strongly 
the  need  of  additional  naval  insurance,  it  would  do  well 
to  urge  upon  Congress  the  saving  that  would  result  if 
Mare  Island  were  substituted  for  the  site  farther  south 
on  the  bay. 

Fortunate  America 

AMERICAN  index  numbers  comparing  present  price 
,  conditions  with  those  of  1913  range  from  150  to 
220,  that  is,  they  show  increases  of  50  to  120  per  cent. 
If  the  United  States  had  not  entered  the  war,  or  if,  in 
fact,  the  war  had  not  occurred,  it  is  probable  that  prices 
now  would  be  at  least  30  per  cent  higher  than  in  1913. 
This  is  indicated  by  the  trends.  Since  the  panic  year  of 
1907  the  cost  of  living  has  been  rising,  but  it  was  the 
war  that  destroyed  "normalcy"  in  this  country,  as  else- 
where. Despite  the  recent  improvement  in  business,  the 
hopeful  outlook  and  the  determined  effort  that  is  being 
made  to  stabilize  American  industry,  business  conditions 
in  the  United  States  are  still  unsatisfactory.  Both 
wholesale  and  retail  prices  have  fallen  sharply  in  the 
last  four  months.  Nevertheless,  the  cost  of  living  is 
still  too  high  and  the  number  of  unemployed  a  serious 
factor.  Facing  the  situation,  it  is  as  easy  to  be  reason- 
ably pessimistic.  No  special  gift  of  sight  is  needed  to 
see  the  cloud,  but  there  is  also  the  customary  silver  lin- 
ing. For  a  contrast  note  the  business  conditions  abroad. 
An  index  number  of  200  gives  occasion  for  congratula- 
tion, when  compared  with  the  index  numbers  of  Euro- 
pean countries.  Italy's  index  number  for  wholesale 
prices  in  March,  just  received  in  this  country,  is  604  as 
compared  with  1913,  and  760.46  when  referred  to  the 
old  basis  of  1901-1905.  This  means  that  present  whole- 
sale prices  in  Italy  are  approximately  six  times  as  high 
as  in  1913.  Conditions  are  better  in  England  and 
France,  it  is  true,  but  far  worse  in  Germany  and  the 
remnants  of  Austria-Hungary.  Contemplation  of  such 
a  state  of  affairs  demonstrates  that  the  silver  lining  of 
American  business  is  very  bright  indeed. 

Freight  Rates 

WITH  prices  of  construction  materials  coming  down, 
and  with  labor  being  "deflated"  in  many  sections 
of  the  country,  stationary  freight  rates  act  as  a  counter- 
weight against  probable  prosperity.  In  Engineering 
Neu's-Record  of  March  3,  p.  402,  it  was  shown  that  the 
rates  on  finished  steel  products  from  Pittsburgh  to  New 
York  or  Chicago  are  138  per  cent  in  excess  of  those  in 
effect  in  1913.  The  base  mill  price  of  structural  shapes 
is  $2.20  per  100  lb.,  and  the  freight  to  either  point  is 
38c.  or  17  per  cent  of  this  price.  In  1913,  structurals 
cost  $1.50,  the  freight  being  16c.  or  about  lOi  per  cent. 
Proportioned  on  the  1913  basis,  present  freights  would 
be  not  more  than  24c.  This  would  mean  a  reduction  in 
carrying  charges  of  $1,400  per  1,000  net  tons.  High 
freight  rates  are  of  course  not  confined  to  construction 
materials.  They  apply  universally,  to  the  detriment  of 
all  business.  The  car  shortage  of  six  months  ago  is  not 
forgotten;  it  is  made  the  more  memorable  by  the  fact 
that  at  present  some  half-million  freight  cars  are 
lying  idle.  Senator  Capper  recently  called  attention  to 
this  situation,  warning  the  railroads  that  unless  a 
Mive-and-let-live"  policy  were  adopted  by  them,  a  return 


to  government  operation  was  inevitable.  He  stated  that 
until  a  few  weeks  ago  the  chief  railroad  system  in  the 
United  States  was  losing  $250,000  per  day  in  reduced 
traffic.  "It  is  expensive  for  everj'body,"  he  said.  "The 
way  out  is  to  encourage  the  people  to  use  the  railroads, 
by  making  it  possible  for  them  to  ship  goods  and  to 
travel;  to  give  business  a  chance  to  create  more  busi- 
ness." To  which  statement  we  heartily  agree — but  we 
add,  "Railroad'wages  must  first  be  reduced,  and  the  mon- 
strous national  agreements  wiped  out."  The  railroads 
surely  would  not  be  helping  the  country  by  throwing 
themselves  into  receivers'  hands. 


Change  in  Engineering  Emphasis 

CERTAIN  types  of  engineering  problems  have  at 
times  overshadowed  the  engineering  field.  The 
development  of  waterways  was  once,  in  this  country  at 
least,  the  leading  civil-engineering  problem.  At  another 
time  the  railroads  absorbed  engineering  attention.  Then 
came  the  steel  bridge,  the  structural-steel  skyscraper, 
water  purification,  sewage  disposal  and  -  reinforced 
concrete. 

The  present  is,  in  this  respect,  no  different  than  the 
past,  but  the  interesting  feature  now  is  that  we  have 
swung  back  to  a  type  of  problem  that  was  dominant  in 
the  days  of  the  country's  meager  physical  development. 
We  are  again  in  an  era  of  transportation  dominance — 
railroad  terminals,  highways,  port  developments  and 
city  transit  are  clearly  the  leading  engineering  ques- 
tions. 

The  highway  problem  repeats  the  railroad  history  of 
former  times.  The  day  of  building  new  roads  is  nearly 
passed.  We  are  in  the  second  stage,  strengthening  the 
roads  that  they  may  bear  the  increased  traffic,  just  as, 
after  the  first  period  of  railroad  building,  there  set  in 
an  era  of  roadbed  and  bridge  reconstruction. 

In  terminal  work  and  in  city  transit  the  problems 
are  somewhat  different.  The  developments  of  the  past 
have  led  to  serious  congestion,  and  our  efforts  here 
relate  to  the  curing  of  conditions  which  the  work  of 
former  days  has  brought  upon  us.  In  accomplishing 
a  certain  result,  that  of  making  city  life  possible  and 
attractive — through  water  and  sewerage,  good  paving 
and  electric  light — we  have  created  new  situations  that 
urgently  press  for  solution. 

The  dominance  of  these  transportation  problems  at 
the  minute  does  not,  of  course,  detract  from  the 
importance  to  the  community  of  other  lines  of  engineer- 
ing. They  do  indicate,  however,  directions  in  which  we 
may  expect  rapid  development  as  well  as  fields  that  are 
particularly  attractive  for  the  employment  of  engineer- 
ing initiative  and  ability. 


A  Tax  on  Construction 

EVERY  contractor  and  engineer  knows  how  union 
working  rules  hinder  construction  progress  and  add 
to  construction  costs.  Jurisdictional  disputes  and  trade 
dictation  are  the  bane  of  the  builder's  existence.  Jt 
is  rarely,  though,  that  the  extent  of  these  union  prac- 
tices are  set  forth  as  completely-  or  as  clearly  as  has 
been  done  by  Col.  C.  R.  Gow  in  the  paper  which  is 
abstracted  on  another  page.  It  would  take  a  decidedly 
pai'tisan  mind  to  find  complete  justification  for  the 
unions  in  the  face  of  so  detailed  an  indictment. 

Doubtless  the  working  rules  have  growTi   up  as  an 
honest  effort  to  meet  familiar  abuses  on  the  part  of  the 
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employer  and  to  insure  the  greatest  good  to  the  greatest 
number  of  workmen,  but  they  long  ago  overstepped  the 
bounds  of  economic  propriety  and  they  now  include 
many  stipulations' looking  only  toward  immediate  gain 
to  certain  individual  workers.  Many  of  them,  such  as 
the  ban  on  paint  sprayers  and  the  insistence  on  hand- 
cutting  of  pipe,  are  of  precisely  the  same  order  of  intelli- 
gence as  the  early  efforts  of  the  hand  worker  to  prevent 
the  introduction  of  machinery.  Others,  such  as  the 
requirement  that  iron  workers  place  reinforcement,  in 
a  different  way  perpetuate  the  same  economic  fallacy. 
The  result  is  sabotage,  of  just  as  vicious  a  nature  as 
though  the  worker  deliberately  soldiered  or  broke 
machinery  in  order  to  reduce  production. 

Individual  resentment  on  the  part  of  the  employer 
is  not  going  to  do  much  toward  remedying  this  evil,  for 
to  the  unionist  these  rules  are  the  very  essence  of  his 
creed  and  any  attack  on  them  is  to  him  an  attack  on  the 
basic  principles  of  unionism.  Yet  it  is  so  obvious  that 
they  should  be  not  allowed  to  persist  in  their  present 
radical  form  that  concerted  effort  on  the  part  of  engi- 
neers and  contractors  should  be  made  to  present  to  the 
union  leaders  the  specific  faults  they  evidence.  Many 
of  the  employers  of  construction  labor  sympathize  with 
the  aims  of  union  labor  and  appreciate  the  advantages 
it  can  bring  to  construction  in  general.  Such  men  ought 
to  be  able  to  persuade  the  clearer  thinkers  in  union 
circles  of  the  evils,  both  specific  and  general,  of  such 
rules  as  Colonel  Gow  cites.  Engineering  societies  have 
hitherto  refrained  from  any  excursions  into  the  labor 
controversy.  Is  not  the  time  ripe  for  the  engineers  to 
break  a  new  path  in  their  activities  and  to  try  with  the 
aid  of  the  now  well  established  Associated  General  Con- 
tractors to  bring  about  some  amelioration  of  these 
rules,  which  are  so  great  a  tax  on  construction  and 
which  therefore,  in  the  long  run,  penalize  alike  the 
contractor,  the  engineer,  the  workman,  and  the  public? 


Wildcatting  in  Irrigation 

SO  MUCH  publicity  has  been  given  to  a  scheme  for 
a  state-wide  development  of  water  resources  in  Cali- 
fornia, called  the  Marshall  plan,  that  anyone  interested 
in  irrigation  is  likely  to  have  heard  a  great  deal  about 
it.  Because  of  the  methods  used  in  securing  widespread 
publicity  for  the  .scheme,  Enr/ineering  Nexvs-Record  feels 
warranted  in  devoting  space  (p.  994)  to  an  outline  of 
the  plan  and  a  resume  of  views  held  by  those  who  op- 
pose its  adoption. 

California  now  has  excellent  irrigation  laws.  They 
have  frequently  been  copied  in  forming  new  water  codes 
for  other  western  states.  In  addition  to  the  numerous 
irrigation  districts  operating  under  the.se  laws,  there 
are  many  proposed  or  partially  completed  irrigation  and 
reclamation  organizations  in  various  stages  of  advance- 
ment. Most  of  the.se  are  well-considered  ventures  which 
should  be  encouraged  in  financing  and  carrying  out 
their  plans.  Other  developments  of  the  same  sort  should 
be  proposed  and  carried  out  from  time  to  time.  There 
i.s  yet  much  land  in  California  capable  of  being  irri- 
gated from  near-by  sources.  Development  is  delayed 
chiefly  by  the  difficulty  of  getting  the  necessary  capital. 

The  organization  formed  to  conduct  a  campaign  for 
the  Marshall  plan  began  by  securing  widespread  pub- 
licity in  country  newspapers  and  holding  mass  meetings 
where  the  future  of  a  great  sfate'-wide  irrigation  system 
could  be  pictured  in  glowing  colors.  These  methods  do 
not  make  a  favorable   impression   in  financial  circles. 


and  it  is  there  that  confidence  must  be  established  be- 
fore any  great  undertaking  can  be  launched.  Unfor- 
tunately they  do  attract  a  popular  following.  Public 
sentiment  is  credulous.  The  lay  mind  is  prone  to  accept 
any  "engineer"  as  authority  on  any  and  all  engineering 
matters.  But  so  long  as  comparatively  inexpensive 
irrigation  works  such  as  are  necessary  in  developing 
near-by  sources  can  be  financed  only  gradually,  there  is 
little  prospect  for  consummating  a  development  that,  at 
best,  would  require  the  outlay  of  hundreds  of  millions 
of  dollars. 

Fundamentally  the  idea  of  making  further  studies  of 
unknown  water  resources  is  good.  It  is  also  very 
desirable  that  all  irrigation  interests  should  work  in 
harmony  and  study  the  possibilities  of  more  efficient 
use  of  the  waters  of  the  state.  These  features  of  the 
Marshall  plan  are  commendable.  Beyond  that  there 
seems  to  be  little  in  its  favor.  The  director  of  the 
United  States  Reclamation  Service  has  twice  declared 
that  neither  the  Reclamation  Service  nor  anyone  con- 
nected with  it  has  anything  to  do  with  the  scheme ; 
engineering  organizations  in  California  have  condemned 
it,  and  the  best  irrigation  engineers  of  that  state,  who 
are  vigorously  opposing  it,  are  citing  numerous  in- 
stances where  it  has  delayed  much  needed  development 
work. 

In  so  far  as  the  organization  campaigning  for  the 
Marshall  plan  is  stirring  up  a  popular  sentiment  in  de- 
fiance of  the  opinion  of  the  best  authorities  on  irrigation 
development  in  California;  in  so  far  as  this  sentiment 
may  retard  irrigation  developments  and  unduly  inflate 
the  value  of  arid  land  in  anticipation  of  an  irrigation 
development  whose  practicability  has  yet  to  be  shown; 
just  so  far.  Engineering  Newa-Recnrd  believes,  will  this 
activity  be  harmful  to  California. 

Recently,  since  vigorous  opposition  has  arisen,  the 
Marshall  plan  campaign  has  been  carried  into  new 
fields  and  its  literature  has  appeared  in  many  eastern 
newspapers.  Because  the  campaign  is  skillfully  man- 
aged it  will  doubtless  attract  some  capital  to  investment 
in  California  land  and  will  continue  to  secure  sub- 
.scriptions  for  the  expenses  of  the  campaign.  Tf  it  de- 
velops that  the  Marshall  plan  is  wholly  impracticable, 
eastern  speculation  in  arid  lands  dependent  upon  it  will 
probably  not  retard  later  iirigation  development  in 
California  so  much  as  would  speculation  in  those  lands 
with  the  limited  capital  available  locally,  but  in  the  long 
run  the  good  name  of  the  state  would  suffer  more  from 
the  eastern  speculation. 

There  is  a  vast  difference  between  an  engineering 
report  on  the  general  features  of  a  project,  such  as  a 
board  of  experts  could  prepare  with  little  delay,  and  a 
half  million  dollar  inve.stigation  such  as  the  Mai-shall 
plan  campaign  aims  to  secure,  or  even  the  $200,000 
study  authorized  by  the  bill  which  has  just  passed  the 
Legislature.  These  sums  are  so  large  and  the  studies 
involved  in  their  expenditure  so  pretentious  as  to  imply 
that  the  project  is  feasible  and  that  the  matter  ha.s 
reached  a  .stage  where  alternate  methods  and  programs 
should  he  compared.  Obviously,  this  is  not  the  ca,se, 
but  the  publicity  campaign  having  been  successful 
enough  to  lead  the  Legislature  to  appropriate  $200,000, 
it  should  be  the  duty  of  all  engineers  in  the  state  to  see 
that  the  funds,  if  authorized  by  the  Governor,  be  used 
not  to  boost  any  chimerical  scheme,  such  as  that  pro- 
posed by  Mr.  Marshall,  but  tliat  a  sane,  impartial  study 
of  California's  water  resources  be  made. 
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Clam-Shell  Dredges  of  Large  Size  on  the  Sacramento 

Use  of  240-Ft.  Boom  Greatly  Increases  Range  of  Operations  —  Improvements  Recently  Made  in  Design 

of  Hull  and  Rigging 


NUMEROUS  improvements  in  the  design  and  con- 
struction of  clam-shell  dredges  built  in  recent 
years  for  use  in  the  Sacramento  Valley  in  California, 
have  materially  extended  the  scope  of  canal  and  levee 
work  that  can  be  done  with  such  equipment.  Canals 
with  a  bottom  width  of  500  ft.  have  been  constructed 
without  rehandling  any  material.  Modern  dredges  of 
this  sort,  with  booms  up  to  240  ft.  in  length,  operate 
buckets  which  carry  as  much  as  8  cu.yd.  of  material. 
With  only  two  cables  through  the  sheaves  at  the  end 
of  the  boom  they  perform  the  several  operations  of 
raising,  lowering,  opening  and  closing  the  bucket  as 
well  as  swinging  the  boom.  The  boom  itself  is  not 
raised    during    the    dredging    operations    but    merely 


and  the  simplicity  of  the  rig  required  when  these  lim- 
itations are  imposed  makes  it  possible  to  use  much 
longer  booms  than  would  otherwise  be  feasible. 

The  two  lines  which  operate  the  bucket,  known  as 
the  port  and  starboard  lines  respectively,  run  from  their 
drums  to  sheaves  on  opposite  sides  of  the  A-frame  near 
the  bottom,  thus  having  the  advantage  of  leverage 
equal  to  nearly  half  the  dredge  width  for  swinging  the 
boom.  When  material  is  being  delivered  to  the  port 
side  of  the  dredge,  the  port  line  closes  the  bucket  and, 
as  the  jaws  meet,  becomes  a  hoisting  line,  at  the  same 
time  starting  the  boom  swinging  to  port.  When  the 
bucket  has  reached  the  desired  elevation,  a  decrease, 
though  not  a  release,  of  the  tension  in  the  line  arrests 


THE  "NEPTUNE,"  SHOVl^ING   240-FOOT  BOOM  AND  SUPERSTRUCTURE  DESIGN 


swings  from  side  to  side.  Counterbalanced  sheaves  are 
used  in  place  of  "sister-sheaves"  which  wore  the  cable 
rapidly,  ballast  tanks  make  it  possible  to  swing  the 
boom  against  high  winds  and  by  giving  just  enough 
forward  overhang  to  the  A-frame  to  offset  the  list 
of  the  hull,  better  control  of  the  boom  is  secured.  De- 
scriptions of  some  of  the  earlier  and  smaller  dredges 
of  this  type  appear  in  Engineering  News,  Sept.  4, 
1913,  p.  457,  and  The  Engineering  Record,  Feb.  20, 
1915,  p.  227. 

There  are  certain  limitations  on  this  type  of  dredge. 
For  example,  it  is  impractical  to  deliver  full  loads  to 
the  right  and  left  banks  of  the  channel  alternately,  amd 
the  bucket  ordinarily  has  to  be  dumped  from  the  level 
at  which  its  elevation  was  arrested  (though  of  course 
the  boom  can  be  swung  meantime).  However,  these 
points  are  not  considered  disadvantageous  for  most  of 
thie  levee  and  canal  work  in  the  Sacramento  Valley, 


its  vertical  motion.  Even  a  slight  tension  in  the  line, 
however,  coupled  with  the  list  of  the  hull,  is  sufficient 
to  keep  the  boom  swinging  to  port,  and  this  swing 
continues  until  arrested  by  tension  in  the  starboard 
line.  When  the  pull  in  the  starboard  line  is  increased 
sufficiently,  together  with  a  release  of  the  port  line, 
the  jaws  of  the  bucket  are  pulled  apart  and  the  load  is 
dumped.  Increasing  still  more  the  tension  in  the  star- 
board line  pulls  the  boom  back  toward  its  central 
position  and  there  both  lines  are  released  to  allow  the 
bucket  to  drop  again  for  its  load.  In  well-regulated 
operation,  the  bucket  is  handlecj  so  that  it  rises 
diagonally,  closely  paralleling  the  water  slope  of  the 
levee.  In  fact,  a  skillful  lever  man  will  smooth  and 
compact  the  river  slope  to  a  very  considerable  extent 
by  dragging  over  it  the  dripping,   loaded  bucket. 

It  is  impracticable  to  stop  a  loaded  bucket  and  hold 
it  stationary,  in  fact,  it  can  be  done  only  by  an  experi- 
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enced  operator  who  can  ac- 
curately control  and  balance 
the  tensions  on  the  two  lines. 
When  the  dredge  is  to  be 
changed  over  from  port  to 
starboard  delivery,  the  bucket 
connections  of  the  port  and 
starboard  lines  are  inter- 
changed— an  operation  which 
requires  two  or  three  hours 
on  the  larger  dredges. 

With  this  cable  arrange- 
ment a  considerable  element 
of  safety  for  the  boom  is  in- 
troduced by  the  fact  that  if 
the  cable  is  jerked  suddenlj' 
for  any  reason,  the  bucket 
will  simply  be  raised  and  the 
shock  will  not  be  sustained 
by  the  boom.  In  order  that 
this  safeguard  may  be  opera- 
tive, however,  it  is  necessaiy 
that  there  be  a  considerable 
space  between  the  bucket  and 
the  end  of  the  boom.  Hence, 
as  a  matter  of  caution,  the 
bucket  is  never  dra\\Ti  up  close 
to  the  boom  end.    > 

The  strains  that  come  on 
the  boom  call  for  an  elastic- 
it^'  which  is  believed  to  pre- 
clude the  use  of  any  material 
other  than  wood.  The  longer  booms  are  made  up  of  24  x 
28-in.  timbers  in  110-ft.  sections  spliced  with  bolted, 
scarfed  joints  27  ft.  long.  The  principal  member  in 
the  system  of  trussing  used  to  strengthen  the  boom 
against  lateral  bending  is  a  cable  that  passes  through 
saddles  on  the  ends  of  cross-arm  struts.  By  being 
free  to  slip  on  these  struts  the  bracing  system  is 
given  the  desired  flexibility.  Before  the  bucket  is 
attached,  the  guys  which  support  the  boom  in  a  vertical 
plane  are  tightened  until  the  end  of  the  boom  is  raised 
about  2  ft.  This  compensates  for  the  bending  of  the 
boom  caused  by  the  weight  of  the  bucket. 

Determination  of  the  proper  amount  of  forward  over- 
hang of  the  A-frame  is  an  important  feature  in  the 
design  of  these  dredges.  Factors  that  enter  into  this 
are  boom  length,  list  of  the  hull  for  various  loads  and 
positions  of  the  boom,  and  the  center  of  gravity  of  the 
dredge.  The  overhang  of  the  A-frame  results  in  a 
tendency  to  raise  the  end  of  the  boom  as  it  is  swung. 
(To  make  this  obvious  imagine  an  excessive  A-frame 
overhang.)  The  list  of  the  hull  that  follows  the  swing 
of  the  boom,  on  the  other  hand, -tends  to  lower  the  boom 
end.  These  two  opposite  tendencies  are  balanced  to 
secure  the  desired  results.  That  is,  by  plotting  the 
several  factors  that  are  involved  in  the  case  of  earh 
particular  dredge,  it  is  possible  to  determine  an  amount 
of  overhang  such  that  as  the  loaded  boom  swings  from 
center  to  side,  the  boom  end  moves  in  an  almost 
horizontal  plime.  In  a  well-designed  dredge  of  this 
type  there  is  very  little  "flyback"  of  the  bucket  on 
emptying.  The  effect  of  the  overhang  is  allowed  to 
dominate  the  opposite  effects  of  list  just  enough  so 
that  when  port  and  starboard  lines  are  both  slack  the 
boom  tends  to  swing  of  its  own  accord  to  the  central 
position.     On   the  larger  dredges   the  overhang   is  be- 
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tween  4  and  6  ft.  The  boom  is  made  to  swing  through 
a  central  angle  of  1.30  to  180  deg.,  according  to  the 
work  for  which  the  dredge  is  designed. 

With  a  two-cable  control,  it  was  ver>'  difficult,  if  not 
impossible,  to  work  the  earlier  types  of  dredges  in  the 
high  winds  which  frequently  prevail  in  the  lower  Sacra- 
mento Valley.  A  recent  improvement,  however,  is  the 
provision  of  water  ballast  tanks  along  both  sides  of 
the  hull  so  that  the  hull  can  be  listed  either  to  port 
or  to  starboard  so  as  to  result,  in  combination  with 
the  overhang  of  the  A-frame,  in  offsetting  the  effect  of 
a  side  wind  in  retarding  the  swing  of  the  boom. 

Because  of  the  wide  range  in  position  of  the  port 
and  starboard  cables  for  different  positions  of  the  boom, 
earlier  dredges  used  what  were  called  "sister-sheaves" 
for  guiding  them.  A  pair  of  these  sheaves  was  at- 
tached to  each  side  of  the  A-frame  near  its  base  and 
was  to  provide  sheave  action  for  the  cable  as  much 
of  the  time  as  possible.  In  certain  positions  on  each 
lift,  however,  the  cable  cut  across  the  flange  of  one 
of  the  sheaves  and  caused  very  rapid  wear.  More 
recently,  a  single-counterbalanced  sheave  has  been 
developed  which  is  able  to  adjust  itself  to  any  posi- 
tion without  causing  more  than  one  bend  in  the  cable, 
thus  very  greatly  increasing  its  life.  In  order  to  avoid 
the  breakage  and  the  consequent  delay  which  occurs 
from  worn  cables,  some  dredge  operators  have  formed 
the  practice  of  cutting  oflT  a  few  feet  of  the  cable  at 
the  outer  or  bucket  end  every  few  days,  thus  chang- 
ing the  point  of  maximum   wear   from   time  to   time. 

The  following  features  of  the  dredge  "Neptune"  give 
an  example  of  the  latest  prartirr  in  such  equipment. 

The  hull  of  thb  "Neptune"  is  70  x  150  ft.  in  plan 
and  I.T  ft.  deep.  Both  steel  and  wood  were  used  in  the 
construction.       It    has    three    fore-and-aft    and    three 
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athwart-ships  trusses,  all  of  steel.  In  the  longitudinal 
trusses  the  chords  are  made  of  r2-in.  channels  with 
10-in.  H-sections  for  struts  and  diagonals.  In  the  cross 
trusses  the  chords  are  made  of  12-in.  channels  with 
struts  and  diagonals  of  6-in.  H-sections.  The  side  and 
bottom  frames  are  made  of  12-in.  channels  on  36-in. 
centers.  The  sides  are  made  of  i;-in.  plates.  By  making 
the  bottom  of  wood,  a  cushion  is  provided  in  case  the 
dredge  strikes  bottom.  The  A-frame  and  back-legs 
are  of  steel  and  are  connected  to  the  fore-and-aft  trusses 
with  gusset  plates,  thus  greatly  increasing  the  rigidity 


LOOKING  OUT  THE  BOOif    FROM  THE  PILOT  HOUSE 

of  the  hull.  The  deck  is  made  of  wood  and  is  cam- 
bered, both  fore-and-aft  and  athwart-ships. 

The  top  of  the  A-frame  is  82  ft.  above  the  deck 
and  to  its  apex  is  attached  the  topping  lift  made  up  of 
10  parts  of  Is  galvanized-steel  cable.  When  swing- 
ing a  full  bucket  the  strain  on  this  lift  is  about  110 
tons.  The  bucket  itself  weighs  15  tons  and  carries  a 
load  of  about  12  tons.  The  weight  of  the  boom  com- 
plete is  about  12  tons. 

When  the  boom  has  swung  its  maximum  distance  to 
one  side  with  a  full  bucket,  the  load  on  the  3i-in.  hog 
rods,  holding  the  A-frame,  is  from  14.5  to  160  tons 
with  a  corresponding  compression  load  on  the  A-frame 
legs.  The  necessity  for  rigid  construction  is  apparent 
from  the  fact  that  the  bucket  is  swung  from  30  to 
35  times  per  hour  and  the  dredges  are  worked  24 
hours  per  day.  The  step  plate  at  the  lower  end  of 
the  boom  is  designed  to  take  a  compression  of  120  tons 
and  a  side  pressure  of  a  like  amount.  It  has  a  steel 
center  pin  101;  in.  in  diameter  and  a  base  plate  5  ft. 
square.  The  gin  sheaves  on  the  end  of  the  boom  are 
6  ft.  in  diameter,  grooved  for  Ij-in.  cable  and  weigh 
with  shackles  about  4  tons. 

The  spuijs  are  single  pieces  of  timber,  3()  x  36  in. 


in  section  and  70  ft.  long,  fitted  with  cast-steel  points. 
In  addition  to  the  usual  operation  of  the  dredge  by 
means  of  the  spuds,  the  "Neptune"  has  a  steam- 
operated  fleeting  gear  with  which  the  dredge  cam  be 
moved  forward  any  distance  up  to  9  ft.  between  swings 
of  the  boom.  This  is  very  useful  in  giving  a  smooth 
finish  when  "topping  off"  a  levee. 

The  power  equipment  includes  a  250-hp.  oil-burning 
boiler  which  supplies  steam  for  engines  on  the  drums 
that  operate  the  cables.  The  oil  consumption  is  about 
45,000  gal.  per  month.  The  port  and  starboard  cables 
are  I2  in.  in  diameter  operated  on  a  4-ft.  drum  with 
frictions  9  ft.  in  diameter.  Controls  for  all  operating 
equipment  are  handled  by  the  lever-man  in  the  pilot 
house  which  is  about  100  ft.  away  from  the  engines 
and  65  ft.  above  water  level.  There  are  also  spud 
engines  capable  of  raising  all  three  spuds  simultane- 
ously. The  displacement  of  the  "Neptune"  is  1^300  tons. 
Quarters  are  provided  on  board  for  15  men,  from  which 
are  made  up  three  crews  working  8-hour  shifts.  The 
superstructure  is  sheathed  with  asbestos-protected  steel 
which  sei"ves  the  dual  purpose  of  decreasing  the  fire 
risk  and  keeping  down  the  interior  temperature  in  the 
summer. 

Levee  Dimensions 

With  a  machine  of  this  size,  the  very  large  levees 
requii-ed  in  the  Sacramento  Valley  are  easily  Guilt. 
Typical  dimensions  for  the  larger  levees  in  that  dis- 
trict are  as  follows:  Height  about  25  ft.,  1  to  3  slope 
and  a  30-ft.  berm  on  the  river  side  and  a  1  to  2  slope 
on  the  land  side.  During  low  water  periods,  to  reach 
the  rear  edge  of  the  levee  crown,  material  must  be 
placed  about  175  ft.  from  the  edge  of  the  dredge  hull. 

For  the  most  part  dredges  of  this  type  are  owned 
by  dredging  companies  which  lease  them  to  the  state, 
reclamation  districts,  etc.,  on  the  basis  of  a  stated  rate 
per  working  hour,  that  is,  delays  due  to  broken  ma- 
chinery, foggy  weather,  etc.,  are  not  paid  for.  The 
rate  varies  with  the  length  of  the  boom,  the  size  of  the 
bucket  and  the  reputation  of  the  dredge  as  a  producer, 
but  depends  chiefly  on  the  length  of  the  boom. 

As  an  example  of  the  cost  of  operating  equipment 
of  this  sort,  it  may  be  stated  that  contracts  with  the 
United  States  Government  in  July,  1920,  were  as  :^ol- 
lows:  For  a  dredge  with  175-ft.  boom,  $9.17  per  hour; 
for  a  dredge  with  200-ft.  boom,  $11.02  per  hour.  -The 
rate  on  the  Neptune  with  its  240-ft.  boom  is  $13.08 
per  hour.  While  the  long  booms  ordinarily  have  a 
slower  swing,  they  usually  carry  larger  buckets  than 
do  smaller  dredges  and  hence  net  more  yardage.  The 
yardage  handled  varies,  according  to  material  and 
dredge,  from  50,000  to  90,000  cu.yd.  per  month.  On 
8.20  mi.  of  levee  built  for  the  Natomas  Consolidated 
ill  1914,  592,000  cu.yd.  was  moved  at  a  cost  of  9.3c. 
per  yard.  This  was  in  hard  clay  where  considerable 
blasting  was  necessary.  The  present  rates  are  stated 
to  he  about  35  per  cent  more  than  1914  prices.  The 
dredges  which  did  most  of  this  1914  work  had  168-  to 
200-ft.  booms  with  41-  to  5i-cu.yd.  buckets. 

Experiments  are  now  under  way  with  a  so-called 
"dredge-meter,"  an  instrument  for  recording  the  side 
and  forward  li.st  of  the  hull.  The  function  of«this  device, 
which  is  not  yet  fully  developed,  is  to  record  the  A-ard- 
age  actually  handled  by  the  dredge.  In  theory  it  is 
based  on  the  fact  that  the  forward  list  of  the  dredge 
is  a  function  of  the  weight  of  material  handled  and 
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hence  of  the  yardage.   The  number  of  swings  to  the  side 
records  the  number  of  loads  handled. 

In  the  preparation  of  the  foregoing  data  acknowl- 
edgment is  made  of  material  supplied  by  Fred  H.  Tib- 
betts,  consulting  engineer  of  San  Francisco,  and  F.  F. 
Cooper,  Olympian  Dredging  Co.,  San  Francisco. 


Concrete  Road  Building  Demands  Best 
Contracting  Skill 

CONCRETE  road  building  can  best  be  carried  forward 
by  attracting  to  it  the  responsible  contractor,  by 
standardizing  in  so  far  as  is  possible  kinds  of  construc- 
ti&n  and  methods  of  operation,  by  establishing  definite 
programs  of  development  that  may  spread  over  a  number 
of  years,  and  by  the  co-operation  of  engineers  and  con- 
tractors to  secure  the  least  expensive  construction  con- 
sonant with  good  workmanship.  These  opinions  were 
voiced  by  W.  A.  Rogers,  president  of  the  Rogers  Con- 
struction Co.  of  Chicago,  in  a  recent  meeting  of  the 
executive  board  of  the  Associated  General  Contractors 
of  America  held  in  Washington. 

It  is  just  as  necessary,  said  Mr.  Rogers,  that  reputable 
and  experienced  contractors  enter  the  concrete-road 
construction  field  as  it  was  for  them  to  assist  mate- 
rially in  the  development  of  the  railways  of  the  country. 
The  construction  of  concrete  highways,  he  said,  was 
of  such  a  highly  technical  character  that  competent 
organizations  with  expensive  plants,  compared  with  the 
volume  of  the  work,  should  have  a  major  part  in  it. 

"In  the  past,"  said  Mr.  Rogers,  "highway  work,  be- 
cause of  the  conditions  surrounding  it,  has  not  been 
considered  desirable  by  responsible  contractors  gen- 
erally. In  fact,  it  has  proved  to  be  one  of  the  most 
hazardous  forms  of  contracting,  because  of  conditions 
surrounding  this  work  over  which  the  contractor  has  no 
control.  It  is  absolutely  dependent  for  its  economical 
handling  on  a  uniform  regular  supply  of  materials 
delivered  over  the  railroads  and  in  the  past  this  has 
been  difficult,  if  not  impossible,  to  obtain." 

As  to  standardization,  Mr.  Rogers  asserted  that  there 
were  practically  as  many  types  of  highway,  varieties  of 
specifications  as  to  materials  and  workmanship,  methods 
of  payment  and  types  of  organization  for  handling  the 
owner's  side  of  the  work,  as  there  are  states  in  the 
United  States.  He  said  that  the  difliculties  of  one  con- 
tractor, becoming  accustomed  to  the  method  of  opera- 
tion and  construction  demanded  by  one  state,  and  then 
moving  to  another  to  operate,  were  obvious. 

The  need  to  stabilize  construction  so  that  definite 
programs  covering  a  period  of  years  might  be  adopted 
wa.s  emphasized  by  Mr.  Rogers.  He  asserted  that  the 
investment  in  plant  and  organization  for  highway  work 
was  greater  than  that  of  almost  any  other  contract  work 
in  proportion  to  the  volume  done.  Before  making  such 
large  outlays  he  said  that  contractors  should  have  the 
assurance  that  expensive  plants  would  be  more  or  Ic's 
continuously  occupied. 

Mr.  Rogers  asserted  that  there  wa."*  a  large  oppor- 
tunity for  the  Associated  General  Contractors  to  co- 
operate with  engineers  and  owners  in  securing  the  best 
concrete  highways;  and  that  elimination  of  non-essen- 
tials in  specifications  was  not  only  desirable  but  neces- 
sary. 

Mr.  Rogers  said  that  with  standardization,  stabiliza- 
tion and  co-operation  in  efferf,  the  greatest  return  with 
the  least'expenditure  of  money  would  be  secured. 


A  Short  Method  for  Swing  Bridge 
Calculations 

Statically  Indeterminate  Stresses  Found  From 
Determinate  Cases  of  Loading  by  Mul- 
tiplying by  Ratio  of  Influence 

By  Charles  A.  Ellis 


A  SHORT  method  for  obtaining  the  stresses  in  the 
members  of  a  continuous  truss  was  discovered  by 
the  writer  in  1914  and  since  that  time  has  been  pre- 
sented to  graduate  students,  and  to  those  undergrad- 
uate students  at  the  University  of  Illinois  who  do  major 
work  in  structural  engineering.  The  writer's  belief 
that  the  method  is  new  has  been  strengthened  by  recent 
conversations  and  correspondence  with  a  number  of 
eminent  bridge  engineers  in  America.  An  explanation 
of  this  method  will  be  made  in  connection  with  the 
swing  bridge  of  two  equal  spans  as  illustrated  in  Fig.  2. 
The  live  load  on  each  rail  is  a  Coopers  E  40  as  shown  it 
Fig.  1. 

The  stresses  for  five  cases  or  conditions  of  loading 
are  usually  considered : 

Case  I — Dead  load,  bridge  open  or  wholly  supported 
at  the  center. 

Case  II — Dead  load,  bridge  closed,  both  ends  raised 
until  a  definite  reaction  at  each  end  is  attained. 

Case  III — Live  load  on  one  arm  only,  acting  as  a 
simple  span. 

Case  IV — Live  load  on  one  arm  only,  continuous  gir- 
der action. 

Case  V — Live  load  on  both  arms,  continuous  girder 
action. 

PosiTivK  Shear  in  End  Panel 

Case  /// — The  influence  line  abc  for  shear  in  the  panel 
is  shown  in  Fig.  3,  from  which  the  criterion  for  maxi- 
mum shear  may  be  developed.  This  criterion  is  well 
known.  If  P,  is  the  load  in  the  panel  0-1,  and  P  is  the 
total  load  on  the  span  0-6,  then  we  know  that  P,  S  P  6. 
When  the  train  is  moving  to  the  left,  wheel  4  passing  L, 
satisfies  this  criterion,  and  the  maximum  shear  in  the 
panel  is  162,000  lb.  The  area  of  abc  is  62.5,  and  the 
equivalent  uniform  load  is  162,000/62.5  =  2,590  lb.  per 
lin.ft. 

Case  IV — With  left  arm  loaded,  the  influence  line 
(Ifffjliij  for  shear  in  the  panel  is  shown  in  Fig.  4.  The 
ordinates  are  determined  by  assuming  that  the  truss 
functions  as  a  beam  of  uniform  section  continuous  over 
three  supports.  The  criterion  for  maximum  shear  may 
be  stated  as  follows:  If  P,  is  the  load  in  panel  0-1,  P, 
the  load  in  panel  1-2,  etc.,  then  793  P,  200  P,  -f-  187 

P,  +  165  P,  -f  138  P.  +  103  P..  Wheel  4  passing  L, 
.'•atisfies  this  criterion  also,  and  the  maximum  shear 
determined  by  taking  the  sum  of  the  products  of  each 
floor-beam  load  and  its  corresponding  ordinate  in  the 
influence  line  diagram,  is  139,700  lb. 

If  the  influence  line  dcfqhij  were  straight  from  e  to  ; 
the  criterion  for  maximum  shear  in  the  panel  would 
be  the  same  as  for  Case  III.  The  difference  between  the 
broken  line  rffihij  and  a  straight  line  from  c  to  ;  is  so 
slight  in  this  or  any  similar  truss  that  the  criterion  for 
maximum  shear  in  the  panel  will,  in  general,  place  the 
train  in  the  same  position  or  approximately  the  same 
position  as  will  the  criterion  for  Case  III.  A  very  close 
approximation  to  the  shear  of  139,700  lb.  can  be  made 
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very  quickly  by  assuming  the  .same  equivalent  uniform 
load  in  both  cases ;  or  in  other  words,  by  assuming  that 
the  shears  in  the  panel  for  the  two  cases  are  directly 
proportional  to  the  areas  of  the  respective  influence- 
line  diagrams.  These  areas  are  proportional  to  the  sums 
of  their  respective  ordinates,  thus: 

area  a6c:  area  defghij  :  :  2.5:2.14 

Hence  the  shear  in  the  panel  for  Case  IV  equals  162,000 
X  2.14  2.5  or  138,300  lb.  This  is  a  reasonably  close 
approximation  to  the  actual  shear  of  139,700  lb. 

It  is  now  obvious  that  the  stresses  in  L„  U,  and  L„  L 
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may  be  quickly  determined  for  Case  IV  with  sufficient 
accuracy  by  multiplying  the  stresses  for  Case  III  by 
the  ratio  2.14/2.50.  This  ratio  for  panel  0-1  remains 
the  same  for  any  bridge  having  six  equal  panels  in  each 
arm  irrespective  of  the  length  of  the  panel. 


Case  ly — With  right  arm  loaded,  the  influence  line 
jklmnop  is  as  shown  in  Fig.  4.  The  criterion  for  maxi- 
mum negative  shear  in  panel  0-1  is  64  P,  -|-  28  P,  + 
2  P,  ^  20  P,„  +  34  P„  4-  40  P„. 

There  are  two  positions  of  the  train  which  satisfy  this 
criterion  when  the  train  is  moving  towkrd  the  left, 
namely  wheel  11  at  L,  and  wheel  8.at  L.  The  maximum 
shear,  occurring  when  the  train  is  in  the  latter  position, 
is  —  22,770  lb.,  as  found  by  taking  the  sum  of  the 
products  of  each  floor-beam  load  and  its  corresponding 
ordinate.  This  value  may  be  approximated  very  quickly 
as  follows:  Since  the  influence  line  has  its  longest  or- 
dinate at  the  center  of  the  arm,  it  will  be  compared 
with  the  influence  line  qrs  (Fig.  5),  The  latter  is  the 
influence  line  for  moment  at  [7,  for  Case  III,  and  the 
sum  of  the  ordinates  is  112.5.  The  stress  in  LL,  for 
Case  III  is  235,200  lb.,  hence  the  moment  at  U^  is 
235,200  X  30.  The  sum  of  the  ordinates  in  the 
diagram  jtdmnop.  Fig;  4,  is  — 0.364.^  Hence  the  approxi- 
mate maximum  end  shear  in  panel  0-1  is  235,200  X  30 

X    Yifl^  —  —22,830  lb.,  which  compares  favorably 
with  the  actual  shear  of  —22,770  lb. 

Negative  Shear  in  Panel.  5-G 

The  influence  lines  are  shown  in  Figs.  6  and  7. 

Case  in — The  maximum  negative  shear  in  panel  5-6, 
when  the  train  is  moving  toward  tlie  right,  occurs  Vvhen 
wheel  4  is  at  L,  and  equals  — 162,000  lb.  The  maximum 
negative  shear  when  the  train  is  moving  toward  the  left, 
occurs  when  wheel  16  is  at  L\,  and  equals  —151,700  lb. 

Case  IV — The  criterion  for  maximum  negative  shear  in 
panel  5-6  is :  897  P„  138  P,  +  145  P,  +  187  P,  +  200 
P.  +  207  P,.  Wheel  4  at  L^  satisfies  this  criterion  and 
gives  the  maximum  shear  as  — 184,700  lb.  By  the 
approximate  method  the  shear  rs  —162,000  X  2.864/2.5, 
or  —185,600  lb. 

Case  V — When  both  arms  are  loaded  the  maximum 
negative  shear  occurs  when  the  train  is  moving  to  the 
left  with  wheel  17  at  L,,  The  right  arm  supports  a  uni- 
form train  load  of  2,o6o  lb.  per  lin.ft.  The  maximum 
shear,  determined  by  taking  the  sum  of  the  products  of 
each  floor  beam  load  and  its  corresponding  ordinate  in 
the  influence  line  diagram,  is  — 191,700  lb. 

Bv  the  approximate  rnethod  the  shear  caused  by  the 
load  on  the  left  arm, is  —151,700  X  2.864/2.5.  or  —173,- 
800  lb. ;  the  shear  caused  by  the  uniform  load  of  2,000 
lb.  per  lin.ft.  on  the  right  arm  is  —0.364  X  50,000, 
or  —18,200  lb. ;  and  the  total  shear  is  — 173,8(T0  —18,200 
=  —192,000  lb. 

Reversals  of  Stress 

The  method  gives  equally  satisfactory  results  when 
applied  to  web  members.  It  should  be  noted,  however, 
that  the  influence  line  in  passing  from  a  positive  to  a 
negative  area  does  not  cross  the  base  line  at  the  same 
point  in  a  panel  for  Case  IV  as  for  Case  III.  For  this 
reason  the  approximation  will  be  somewhat  closer  if 
the  ratio  of  the  areas  is  taken  instead  of  the  ratio  of 
the  sums  of  the  oi'dinates. 

Whenever  each  arm  has  six  or  more  equal  panels  a 
reversal  of  stress  for  Case  IV,  but  not  for  Case  III, 
occurs  in  one  or  more  chord  members  of  the  loaded  arm 
adjacent  the  center  support.  The  member  L,  L,  is  an 
example.  The  stresses  for  Case  IV  cannot  be  approxi- 
mated as  heretofore  because  of  the  dissimilarity  of  the 
influence  line  diagrams.     In  such  instances  the  equiva- 
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lent  uniform  load  may  be  approximated  by  the  use  of 
diagrams;  see  "Modern  Framed  Structures,"  9th  ed., 
Part  I,  p.  251,  or  D.  B.  Steinman's  article  in  Engineer- 
ing News,  Vol.  73,  page  781. 

Application  to  Arches. — This  proportional  method  is 
applicable  to  the  solution  of  stresses  in  the  members  of 
a  two-hinged  arch.  A  third  hinge  is  assumed  at  the 
center.  The  influence  diagrams  are  then  drawn  for  the 
two-hinged  and  the  three-hinged  arches.  After  the  cri- 
terions  have  been  developed  and  the  stresses  detei-mined 
for  the  three-hinged  arch  by  the  use  of  a  moment  table, 
the  stresses  for  the  two-hinged  arch  may  be  quickly 
approximated  by  means  of  the  ratio  of  the  respective 
areas  of  the  two  diagrams. 


Centrifugal  Pumps  for  High  Head 
at  Shenandoah,  Pa. 

By  Farley  Gannett  and  Jacob  L.  Crane,  Jr. 

Of  Gannett.  Seelyc  &  Fleming,  Inc.,  Engineers,  Harrisburg,  Pa. 

THE  municipal  water-works  at  Shenandoah,  Pa., 
recently  completed  an  insta'llation  of  two  electric- 
motor-driven,  2  m.g.d.  centrifugal  pumps,  which  work 
against  a  total  head  of  1,000  ft.  and  have  an  over-all 
efficiency  of  62  per  cent.  The  pumps,  which  are  only 
three-stage,  together  with  certain  details  of  installa- 
tion, are  of  unusual  interest.  Incidentally,  but  by  no 
means  least  important,  pumping  costs  are  reduced  by 
over  $12,000  per  year,  a  reduction  of  35  per  cent. 

Shenandoah  is  a  community  of  about  32,000  people, 
situated  in  the  heart  of  the  lower  anthracite  coal 
region  of  Pennsylvania.  The  valley  in  which  Shenan- 
doah is  located  is  so  honeycombed  by  coal  operations 
that  it  is  impossible  to  secure  water  either  from  the 
surface  or  from  under  ground.  It  therefore  became 
necessary  to  secure  water  in  the  adjoining  valley,  sepa- 
rated from  Shenandoah  by  Locust  Mountain,  about 
800  ft.  high.  The  water-woi'ks  plant  uses  the  surface 
flow  from  several  small  mountain  stream.s,  irnpounded 
in  a  small  reservoir,  the  water  formerly  being  forced  by 
steam  pumps  over  Locust  Mountain  to  the  distribution 
reservoir  and  thence  to  the  city. 

These  steam  pumps,  as  well  a^  the  boilers  and  pump- 
ing station,  now  twenty  years  old,  were  at  the  end  of 
their  useful  life.  Still  more  critical,  the  advancing  co.sts 
of  coal,  and  of  the  two-mile  haul  from  railroad  to  pump- 
ing station,  and  of  operators'  wages,  had  so  increased 
the  cost  of  steam  pumping  as  to  cause  a  serious  situation. 

The  high-voltage  transmission  line  of  the  Harwood 
Electric  Co.  was  built  near  by  after  the  steam  pumps 
were  installed;  the  electric  rates,  which  are  not  ex- 
pected to  advance,  show  a  large  saving  over  steam 
power;  the  electric-driven  centrifugal  pumps  cost  les!« 
than  new  steam  pumps,  require  less  space,  are  more 
easily  and  satisfactorily  operated  and  make  it  possible 
to  take  power  from  the  electric  lines  to  the  greatest 
advantage.  It  was  therefore  decided  to  put  in  electric- 
motor-driven  centrifugal  pumps. 

The  cost  of  the  two  pumps  was  $13,380;  the  building, 
$5,000;  piping,  $.5,400;  electrical  equipment  (trans- 
formers, substation,  switchboard,  instruments,  etc.), 
$12,155.  The  total  cost  was  about  $40,000,  including 
the  engineering. 

The  pumps  were  built  by  the  American  Well  Works 
and  arc  three-stage  only,  lifting  333  ft.  per  stage— a 
most- unusual  type  of  pump.    The  shells  are  of  ca«t  steel. 


the  wearing  rings  of  bronze,  shaft  sleeves  of  bronze, 
shafts  of  forged  steel  and  the  impellers  and  diffusion 
vanes  of  "U.  S.  Government  Bi-onze."  The  500-hp. 
motors  are  directly  connected  to  the  pumps  and  have 
a  speed  of  1,750  revolutions  per  minute. 

Against  a  head  of  1,000  ft.  an  efficiency  of  62  per 
cent  is  being  obtained.  It  is  expected  to  clean  the  force 
main  in  1921,  which  will  reduce  the  head  to  below 
900  feet. 

The  discharge  is  into  a  12-in.  steel  force  main  12,000 
ft.  long  and  twenty-six  years  old.  The  danger  of  blow- 
ing out  this  line  when  the  pumps  close  down  suddenly 
and  the  water  slams  against  the  check  valves  at  the 
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NEW  PCaiPTNG  STATION  FOR  SHENANDO.\H 

Houses  two  tnotor-drivcn.  2-m.g-.d..  three-stage  centrifugal 
pumps  working  undir  he.id  of  l.flno  feet 

pumps,  creating  a  water  hammer  that  might  be  disas- 
trous, in  view  of  the  length  of  line  and  high  head,  seemed 
so  great  that  special  provision  was  made  to  prevent  it. 
The  force  main  is  divided  into  four  sections  by  three 
check  valves  and  just  above  each  check  valve,  and  also 
at  the  pumps,  an  automatic  blowoff  valve  is  placed. 
This  sen'es  to  divide  up  the  length  of  the  line  and  also 
the  pressure,  and  allows  the  nressure  to  be  relieved  at 
each  of  the  division  points.  This  scheme  was  designed 
to  relieve  the  water  hammer  and  has  done  so  very  suc- 
cessfully. 

The  old  pump  broke  down  the  day  after  the  new 
centrifugal  pumps  were  completely  installed,  and  these 
pumps  have  supplied  the  borough  with  water  continu- 
ously, without  any  shutdown  for  repair  or  adjustments, 
so  often  necessary  in  new  installations. 

This  installation  we  believe  to  be  the  largest  of  its 
kind  in  the  United  States,  the  two  three-stage  centrif- 
ugal pumps  having  a  capacity  close  to  4  m.g.d.,  pumping 
against  a  head  of  1,000  feet. 


Tunnel  Under  Thames  Proposed 

Parliamentary  sanction  is  sought  by  a  private  com- 
pany for  the  construction  of  a  tunnel  at  the  mouth  of 
the  Thames  to  link  up  the  north  and  south  banks.  At 
present  a  substantial  amount  of  shipping  is  berthed  in 
Tilbury  Docks  on  the  north  side  with  goods  consigned 
to  Gravesend  which  is  on  the  soiith.  Under  the  condi- 
tions obtaining  now  these  goods  have  to  travel  to  Grave's- 
end  via  London,  a  distance  of  nearly  60  miles,  though 
Tilburj-  and  Gravesend  arc  almost  within  shouting  dis- 
tance. The  tunnel  ha,i  extensive  support  throughout 
the  country  and  a  deputation  is  to  await  on  the  Minis- 
liy  of  Transport  urging  an  early  commencement  of 
the  task. 
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Precast  Slabs  Set  on  Submerged 
Concrete  Piles 

Unit  Construction  Plan  Made  Possible  by  Precise 

Methods  in  Building  Ramp  for  Seaplane 

Landing  in  San  Francisco 

A  RAMP  on  which  to  bring  floating  seaplanes  ashore 
has  recently  been  completed  at  the  air  coast  defense 
station  in  the  Presidio  on  San  Francisco  Bay.  The 
ramp  surface  is  made  up  of  precast  concrete  slabs  which 
were  poured  in  a  casting  yard  and  placed  by  means  of 
a  gantry  crane  on  accui-ately  located  concrete  piles.  The 
open  caisson  method  of  construction  was  not  feasible, 
it  was  thought,  because  the  porous  bottom  would  have 
made  it  diflicult  if  not  impossible  to  unwater  a  caisson. 
Even  on  the  lower  end  of  the 
work  where  the  slabs  had  to 
be  set  in  place  with  the  aid  of 
divers  the  alignment  of  each 
slab  was  checked  to  the  near- 
est hundredth  of  a  foot  by 
means  of  a  bolt-and-thread 
device  for  adjusting  the  thick- 
ness of  grout  on  top  of  the 
supporting  piles.  One  hun- 
dred and  two  slabs,  each  weigh- 
ing about  18  tons,  were  placed 
in  the  ramp  which,  after  being 
completed,  is  reported  to  be  in 
such  good  alignment  that  the 
joints  are  not  apparent.  The 
width  is  40  ft.  and  the  full 
length,  on  a  3  per  cent  grade, 
is  550  ft.  The  site  chosen  for 
the  ramp  was  at  a  spot  where 
the  natural  slope  of  the  shore 
approximated  the  3  per  cent 
grade  desired.  Thus  not  much 
excavation  was  required.  Such 
excavation    as   was   necessary 

below  water  level  was  done  with  a  floating  derrick  and 
that  above  the  water  line  by  means  of  scrapers  and 
teams.  A  pile  falsework  was  then  built  over  the  408-ft. 
section  of  the  ramp  on  which  the  precast  slabs  were  to 
be  used.    This  falsework  carried  rails  for  the  ramp  gan- 


try crane,  which  had  a  span  of  50  ft.,  the  pile  supports 
for  the  rails  being  outside  the  ramp  on  both  sides. 

A  piledriver,  working  on  this  falsework,  then  drove 
the  concrete  piles.  These  were  14  in.  square  and  ranged 
in  length  up  to  25  ft.;  four  piles  were  placed  for  each 
slab.  The  piles  were  located  in  the  exact  position 
desired  with  a  transit.  Steel  extension  leads  were  used 
on  the  driver,  arranged  to  slide  down  below  the  ends  of 
the  permanent  leads  as  much  as  might  be  necessarj'  to 
rest  on  the  bottom  at  the  point  where  each  pile  was 
driven.  A  No.  1  Vulcan  hammer  was  used  and  a  2-in. 
jet  was  put  down  with  all  piles.  The  excavation  was 
calculated  so  the  piles  would  project  about  2  ft.  above 
the  bottom  when  driven  to  exact  grade.  The  elevation 
of  the  tops  of  the  piles  was  an  important  matter.  In 
order  to   check  this   closely   a  hardwood   follower  was 
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RAMP  GANTRY  WITH  SLAB  SUSPENDED  OVER  DELIVERY  TRACK 


DETAILS  OF  REINFORCED-CONCRETE  SLABS  AND  PLAN  AND 
ELEVATION  OP  SEAPLANE  RAilP 


used,  well  banded  at  the  ends  to  prevent  brooming,  and 
the  shore  side  of  this  follower  was  marked  with  gradu- 
ations similar  to  those  on  a  level  rod  and  reading  to 
hundredths  of  a  foot.  A  level  instrument  was  kept 
focused  on  these  graduations  as  the  pile  went  down,  and 
the  steam  engineer  on  the 
driver  took  signals  direct  from 
the  levelman. 

The  casting  yard  was  laid 
out  at  right  angles  to  the  cen- 
ter line  of  the  ramp  at  its 
shore  end.  The  forms  for  the 
slabs,  which  were  about  12  x 
13  ft.  in  plan,  were  laid  out  on 
the  ground,  reinforcing  was 
placed  in  them  and  concrete 
was  poured  directly  into  the 
forms  from  hand  buggies 
wheeled  on  planks  laid  out  on 
top  of  the  forms.  Concrete 
was  poured  at  the  rate  of 
about  80  cu.yd.  per  day.  The 
slabs  were  cast  three  tiers 
high,  form  lumber  being  used 
to  separate  successive  tiers. 
Loops     of    reinforcing    steel 
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were  placed  in  each  of  the  four  corners  of  the  slabs  to 
afford  convenient  means  for  lifting  them  when  they 
were  ready  to  be  placed. 

A  40-ft.  wooden  gantry  crane  spanned  the  casting 
j-ard  and  by  means  of  four  differential  chain  blocks, 
operated  by  hand,  raised  the  slabs  from  the  forms  as 
they  were  needed  on  the  work.  This  gantry  delivered 
the  slabs  to  a  car  of  10-ft.  gage,  operating  on  a  track 
under  the  gantry.  A  turntable  was  located  on  this 
track  at  the  head  of  the  ramp  and  here  the  car  with  its 
slab  was  turned  through  a  right  angle  so  it  could  run 
down  a  track  laid  on  the  pile  falsework  and  deliver  the 
slab  to  chain-blocks  on  the  ramp  gantry.  The  chain- 
blocks  on  both  gantries  were  suspended  from  carriers 
running  the  full  gantry  span  on  I-beams.  Both  gantries 
and  the  car  operating  between  them  were  moved  by 
means  of  cables  running  to  a  steam  winch.  There  were 
also  hand  winches  on  the  ramp  gantry  by  means  of 
which  the  four  carriers  and  their  chain-blocks  could  be 
moved  as  a  unit  in  either  direction  across  the  ramp. 
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The  slabs  are  12  in.  thick  and  have  two  longitudinal 
beams  with  an  overall  depth  of  24  in.  Rectangular 
recesses  were  left  in  the  ends  of  each  beam  for  the 
piles,  as  shown  in  the  accompanying  drawing.  Before 
pouring  the  slabs  eight  1-in.  bolts,  each  can-ying  two 
nuts,  were  placed  in  the  bottom  of  the  forms.  Two 
bolts  were  put  in  each  corner,  with  the  heads  projecting 
downward  into  the  recess  cast  to  receive  the  pile  heads. 
When  the  concrete  had  hardened  around  the  nuts  the 
bolts  could  be  turned  in  them  and  would  thus  be 
extended  downward.  With  this  arrangement,  after  a 
slab  had  been  placed  and  until  the  grout  in  the  joints 
had  .set,  the  slab  was  supported  on  the  bolt  heads.  That 
is,  the  bolt  heads  rested  directly  on  the  tops  of  the  piles. 
As  the  slabs  were  brought  out  on  the  ramp  ready  for 
placing  two  rod  readings  wei-e.  taken  on  each  pile  at 
the  exact  spot  where  the  bolt  heads  would  rest.  The 
difference  between  these  readings  and  the  desired  level 
of  the  finished  ramp  surface  at  this  point  determined 
just  how  much  the  bolt  projection  should  be  and  this 
was  adjusted  accordingly  before  lowering  the  slab  into 
place. 

.lust  before  the  slabs  were  lowered  a  bag  or  cushion 
of  grout  was  fastened  in  the  top  of  each  of  the  recesses 
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into  which  the  pile  heads  were  to  fit.  These  bags  were 
about  18  in.  square  and  1  '■  in.  thick.  The  weight  of  the 
slab  was  so  great  that  the  bolt  heads  crushed  through 
the  bags  to  direct  contact  with  the  pile  tops  and  the 
grout  was  forced  into  the 
space  around  the  top  and  sides 
of  the  pile.  Where  additional 
grout  was  required  to  com- 
pletely fill  the  joint  this  was 
supplied  by  the  ordinary  pres- 
sure grouting  equipment.  Key- 
ways  were  left  in  the  tops  of 
the  slabs  and  reinforced-con- 
crete  keys  or  clamps  were 
fitted  into  these  after  the 
slabs  had  been  placed.  The 
keys  were  also  grouted. 

The  144  ft.  at  the  upper  end 
of  the  ramp  located  above  high 
water  line  was  poured  in  place 
as  monolithic  paving.  In  prep- 
aration for  this  paving  the 
surface  of  the  ground  was 
merely  worked  down  to  grade. 
A  beam  or  inverted  curb,  3  ft. 
deep,  was  poured  at  either 
edge.  Except  for  the  inverted 
curbs  the  thickness  in  the  paved  section  is  12  in.,  the 
same  as  in  the  precast  section. 

Information  from  which  the  foregoing  was  compiled 
was  supplied  by  the  Healy-Tibbitts  Construction  Co.  of 
San  Francisco,  contractors  on  the  work. 


Wood  and  Steel  Ties  in  England 

High  cost  of  wood  ties  in  England  is  directing  the 
attention  of  some  of  the  railways  to  substitutes  for 
wood  as  creosoted  ties  of  Baltic  fir  which  cost  $1  to 
If  1.25  before  the  war  now  cost  ?5  (at  the  old  rate  of 
exchange).  A  steel  tie  now  being  tried  on  the  North- 
eastcrn  Ry.  is  designed  with  the  idea  of  employing 
standard  roller!  shapes  and  thus  reducing  the  cost.  Ii 
consists' of  a  rolled  channel  9  x  •''.  in..  8  ft.  long,  having 
near  each  end  a  pressed  steel  saddle  or  rail  seat  of 
inveHed  channel  section,  the  sides  of  the  saddle  fitting 
in-'-idc  the  tie  and  being  riveted  to  it.  These  saddles  arf 
shaped  to  give  the  rails  the  standard  cant  or  inward 
inclination  of  1  in  20.  Flange  rails  of  100-lb.  per 
yard  are  secured  to  each  .saddle  by  two  bolted  clips.  The 
weight  of  the  ti^,  apparently  exclusive  of  the  saddles,  is 
197  lb.  This  tic  was  designed  and  patented  by  C.  F. 
Bengough,  chief  engineer  of  the  Northeastern  Ry. 
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Sewage  Treatment  Plant  for  Calumet  Region 
of  Chicago  Sanitary  District 

Imhofif  Tanks  Are  Convertible  Into  Activated  Sludge  Tanks — Experimental  Sludge  Units 
and  a  Sprinkling  Filter  Are  Provided 

By  Langdon  Pearse 

Sanitary  Engrineer,   Sanitary  District  of  Chicago 


r>I  CONNECTION  with  the  intercepting  sewer  system 
being  built  in  the  Calumet  region.  The  Sanitary  Dis- 
trict of  Chicago  now  has  under  construction  a  sewage 
treatment  plant  to  serve  150,000  people  and  eventually 
an  area  of  18,000  acres.  Its  purpose  is  to  remove  the 
settling  solids  from  the  sewage  before  discharge  into 
the  Calumet  Sag  Channel.  The  plant  includes  Imhoff 
tanks,  designed  to  permit  ready  conversion  into  aeration 
tanks;  sludge  drying  beds;  two  activated-sludge  units, 
one  of  which  is  to  be  tried  on  settled  sewage,  and  one 
sprinkling  filter  unit  with  dosing  tanks  and  secondary 


average  sewage  flow  of  about  57  sec.-ft.  The  minimum 
flow  has  been  taken  as  70  per  cent  of  the  average.  When 
the  flow  in  the  main  interceptor,  which  picks  up  the 
drainage  of  12,000  acres,  is  increased  by  storms,  to  a 
point  where  the  hydraulic  grade  will  not  permit  a  return 
of  the  effluent  to  the  outfall,  the  treatment  plant  will  be 
shut  down  or  the  sewage  discharged  direct  into  the 
Calumet  River  through  the  emegency  outlet.  Owing  to 
the  presence  of  considerable  ground  water  a  somewhat 
weak  sewage  is  expected,  largely  of  domestic  origin. 
The  sewage  treatment  plant  is  located  on  a  106-acre 
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GENERAL  PL.\N  OF  NEW  CALUMET  SEWAGE  TRE.\TMENT    PLANT 


settling  basins.  Provision  is  to  be  made  in  the  plant  for 
dewatering  and  drying  the  activated  sludge.  The  plant 
is  fed  by  the  Calumet  sewage  pumping  station,  the 
treated  sewage  returning  to  the  station  to  enter  the  out- 
fall. The  effluent  from  the  settling  tanks  will  be  pumped 
to  the  sprinkling  filter. 

The  population  tributary  in  1922,  when  the  plant  will 
be   completed,    is   estimated   at    152,000,   producing   an 


site  a  half  mile  east  of  the  Calumet  sewage  pumping 
station.  In  between  lie  railroad  yards  of  the  Illinois 
Central  and  the  Chicago  &  Western  Indiana,  with  53 
tracks.  The  sewage  will  be  pumped  to  the  plant  by  the 
dry-flow  pumps  in  the  station,  the  station  being  equipped 
with  sluice  gates  in  the  dry  weather  discharge  basin  for 
this  purpose  (see  Engineering  News-Record,  Nov.  4. 
1920,  p.  872").     The  effluent  from  the  treatment  plant 
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will  be  handled  through  the  dischai-ge  basin  of  the 
pumping  station  for  passage  to  the  outfall  to  the  con- 
trolling works  of  the  Calumet  Sag  Channel,  or  to  the 
emergency  storm  outlet  to  the  Calumet  River. 

The  pumping  station  will  be  connected  to  the  treat- 
ment works  by  a  novel  three-barreled  semi-elliptical 
conduit  built  in  tunnel  under  the  railroad  yards  (see 
Engineering  Neict-Record,  March  24,  p.  500).  The  raw 
sewage  will  be  carried  in  a  5i-ft.  or  a  75-ft.  barrel  or 
both,  according  to  the  flow,  to  maintain  sufficient 
velocity.  The  capacity  of  the  two  influent  or  the  one. 
cflluent  barrel  is  200  sec.-ft.  (estimated  for  1950  to 
1960).  In  addition  to  the  sewage  conduits,  a  6-in.  city 
water  pipe  has  been  laid  across  the  railroad  yards  and 
an  electrical  conduit  for  the  power  and  lighting  cables. 

Sewage  entering  the  plant  first  passes  through  a 
72  X  36-in.  Venturi  meter  and  then  an  inclined  rack-bar 
screen  with  openings  1  in.  in  the  clear.  An  8^  x  5-ft. 
conduit  delivers  the  sewage  to  a  junction  chamber, 
feeding  the  two  double  batteries  of  tanks  by  conduits 
each  6i  ft.  x  3]  ft.  There  are  32  tanks,  arranged  in 
four  parallel  batteries  of  eight  each,  planned  to  handle 
the  sewage  flow  till  1932.  Thirty  are  Imhoff  tanks,  the 
other  two  being  converted  into  aeration  tanks.  Stoplogs 
in  the  distributing  channels  will  control  the  operation 
of  the  tanks.  Provision  is  made  for  reversing  the  flow. 
The  channels  are  shaped  to  maintain  approximately 
uniform  velocities.  To  control  the  flow  to  each  tank, 
orifice  plates  will  be  set  in  the  three  12-in.  cast-iron 
pipes  which  feed  each  tank,  and  adjustable  weirs  will 
be  placed  on  the  outlet.  Each  inlet  also  has  a  12-in. 
.sluice  gate,  the  inlet  being  set  4  ft.  3  in.  below  the 
surface. 

Imhoff  TariA:.'*— Each  Imhoff'  tank  unit  is  103J  ft. 
long  by  34*  ft.  wide,  with  a  total  depth  of  26.4  ft., 
including  a  freeboard  of  18  in.  There  are  three  hoppers, 
each  8i  ft.  deep  with  bottom  slopes  of  2  horizontal  to 
1  vertical.  The  settling  chamber  has  a  bottom  baffle 
slope  of  1  horizontal  to  1.5  vortical.  Each  tank  is 
designed  to  have  a  .settling  capacity  of  29,000  cu.ft.,  or  a 
detention  period  of  2.9  hr.  with  1.77  m.g.d.  flow.  The 
sludge  capacity  Is  about  16,300  cu.ft.  or  2.3  cu.ft.  per 
capita.     The  ratio  of  vent  to  total  tank  area  Is  17  per 


cent.  Slot  openings  are  8  in.  Each  sludge  hopper  is 
equipped  with  a  water  ring  of  14-in.  brass  pipe  having 
J-in.-holes,  spaced  15  in.  c.  to  c,  pointing  downwai-ds 
and  J-in.  holes,  48  in.  c.  to  c,  pointing  up.  The  sludge 
will  be  removed  from  each  hopper  by  an  air  lift  in  an 
8-in.  cast-iron  pipe.  Scum-boards  are  provided  in  front 
of  each  outlet  weir,  extending  12  in.  below  and  9  in. 
above  the  surface. 

The  buttresses  of  the  16-in.  outside  walls  are  tied 
together  at  the  bottom.  Over  the  center  of  the  hoppers, 
18-in.,  60-lb.  I-beams  are  used,  and  between  the  hoppers, 
nine  1-in.  round  bars.  At  the  top  the  ties  are  eight 
4-in.  round  bars.  The  center  supply  channels  are  placed 
on  a  single  wall  to  facilitate  removal  if  the  tanks  are 
ever  converted. 

Sludge  Beds — The  sludge  beds  are  designed  on  the 
basis  of  1  sq.ft.  of  bed  area  for  three  persons.  This  may 
be  low  based  on  the  experience  at  Columbus  but  ample 
provision  is  made  for  expansion  when  needed.  In  winter 
it  is  possible  that  the  Imhoff'  sludge  may  be  handled 
experimentally  in  the  press  and  dry  house.  The  beds 
are  66  ft.  long  by  from  17  ft.  7  in.  to  20  ft.  3  in.  wide, 
underdrained  by  a  12-ln.  tile  main  drain  with  tight 
joints  and  two  4-in.  tile  lateral  drains  with  open  joints. 
The  filtering  material  varies  In  depth  from  12  to  19  in., 
consisting  of  a  top  layer  of  l*-in.  river  or  lake  sand, 
then  3  in.  of  A-  to  i-in.  sand,  4  in.  of  }-  to  J-in.  broken 
stone  or  gravel  and  a  bottom  layer,  3}  to  lOJ  in.  thick, 
of  I-  to  2-in.  broken  stone  or  gravel. 

For  the  removal  of  the  sludge,  17-cu.ft.  cars  operate 
over  a  24-in.  gage  industrial  railway  provided  with 
16-lb.  rails  on  steel  ties  laid  flush  with  the  surface  of 
the  sludge  beds.  At  the  start  the  sludge  will  be  dumped 
on  vacant  area. 

Aeratiiin  Tanks — Each  of  the  two  aeration  tanks  ia 
103 J  ft.  long  by  34*  ft.  wide  and  has  a  water  depth  over 
the  filtros  plates  of  14  ft.  4  In.,  the  tank  volume  being 
362,000  gal.  Two  longitudinal  baffles  divide  each  tank 
into  three  compartments  giving  a  travel  of  310  ft.  With 
an  average  flow  of  1.75  m.g.d.,  and  25  per  cent  allowed 
for  returned  sludge,  the  detention  period  Is  4  hr.  One 
tank  is  to  be  fed  with  the  effluent  of  an  Imhoflf  tank  and 
the  other  with  raw  sewage. 
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The  bottoms  are  similar  to  those  at  the  Desplaines 
River  sewage  works  (see  Engineering  News-Record, 
Dec.  9,  1920,  p.  1134)  with  pre-cast  concrete  containers 
each  holding  four  filtros  plates,  set  between  precast 
ridge  blocks.  The  ratio  of  gross  plate  to  tank  area  is  1 
to  4.21.  Air  is  supplied  by  an  8-in.  galvanized  cast-iron 
main  header,  through  11 -in.  connections  taken  off  the 
top  of  the  main  header.  Venturi  meters  with  continuous 
registering  devices  will  measure  the  air  and  automatic 
steam  traps  will  remove  the  condensation  from  the  air 
pipes  which  are  laid  to  drain. 

Sludge  is  returned  to  the  inlet  end  of  the  tanks  by 
air  lifts,  equipped  vv'ith  V-notch  weir  measuring  boxes 
feeding  wooden  troughs. 

Aeration  Settling  Tanks — Each  aeration  unit  is  pro- 
vided with  a  settling  tank  34  ft.  square  at  the  top. 
From  a  depth  of  5  ft.  4  in.  below  the  flow  they  warp  to 
a  circular  bottom.  The  bottom  slope  is  l:;  to  12  in. 
The  central  water  depth  is  15  ft.  The  aei-ation  tank 
liquor  enters  the  tank  on  opposite  sides  over  15 
rectangular  weirs,  and  pass  under  adjustable  baffles  set 
2  ft.  lOi  in.  below  the  flow  line.  The  effluent  passes  out 
over  continuous  overflow  weirs  on  an  effluent  trough 
at  the  center.  The  sludge  is  swept  to  the  center  by  a 
Dorr  thickener,  operated  from  an  overhead  bridge,  and 
passes  through  an  8-in.  outlet  pipe  under  the  floor  to  an 
air  lift.  The  area  of  each  tank  is  1,135  sq.ft.  which, 
with  a  flow  of  1.75  m.g.d.,  gives  a  daily  rate  of  1,550  gal. 
per  square  foot. 

The  aerated  liquor  is  conveyed  from  the  aeration  tanks 
to  the  aeration  settling  tanks  in  channels  provided  with 
filtros  plates. 

Sprinkling  Filter — The  sprinkling  filter  takes  the  flow 
from  one  Imhoff  tank.  It  is  130  x  248  i  ft.  in  plan,  or 
0.742  acre,  and  is  constructed  almost  entirely  above 
ground,  being  enclosed  by  a  reinforced-concrete  retain- 
ing wall.  From  the  dosing  tank,  located  on  one  side  of 
the  filter  midway  between  the  ends,  runs  the  main  feed 
header  in  either  direction  along  one  side — a  14-in.  cast- 
iron  pipe,  reducing  by  successive  sizes  to  8  in.  at  the 
far  end  of  the  filter.  Twenty  6-in.  cast-iron  laterals  run 
across  the  filter  from  the  main  header  and  are  supported 
just  below  the  filter  surface  by  the  stone.  The  nozzles, 
tapped  directly  into  the  laterals,  are  of  the  Worcester 
circular  type,  with  l:l-in.  orifices,  14  ft.  c.  to  c,  arranged 
at  the  apices  of  equilateral  triangles.  On  alternate  lines 
half  nozzles  are  used  adjacent  to  the  filter  walls.  Each 
lateral  has  a  shut-off  valve  to  its  junction  with  the  main 
header  and  a  blow-off  valve  at  the  far  end  dischai'ging 
thi'ough  a  down  pipe  into  the  filter  effluent  channel. 


The  filtering  medium  consists  of  5  ft.  10  in.  of  1-  to 
2-in.  crushed  and  washed  limestone,  underlaid  by  from 
6  to  12  in.  of  2-  to  4-in.  stone. 

The  underdrain  .system  is  of  the  Fitchburg  type,  con- 
sisting of  alternate  flat-topjjed  ridges  and  collection 
channels.  Over  the  channels  are  laid  concrete  bricks, 
4  in.  high  and  1^  in.  wide,  staggei-ed  between  alternate 
ridges.  The  underdrains  have  a  summit  at  the  center 
of  the  filter  and  discharge  toward  the  two  sides  into  the 
effluent  collectors  running  to  the  secondary  tanks. 

Dosing  Apparatvs — Duplicate  dosing  tanks  with 
hopper  bottoms  shaped  to  secure  equality  of  distribution 
discharge  by  overhead  siphons  into  a  common  feed  tank 
supplying  the  main  filter  headers.  Settled  sewage  from 
the  Imhoff  tank  is  discharged  alternately  into  the  two 
(losing  chambers  through  a  slot  in  the  bottom  of  the 
pipe.  The  flow  is  shifted  by  an  adjustable  float-operated 
tipple  plate.  The  filter  is  designed  to  operate  at  an 
average  rate  of  1.75  m.g.d.  with  50  per  cent  increased 
allowance  for  storm  flows,  but  provision  was  made  in 
the  designs  of  the  dosing  apparatus  for  increasing  these 
rates  by  50  per  cent.  The  present  average  rate  means 
2.35  m.g.d.  per  acre  with  9,400  people  per  acre. 

Secondary  Settling  Tanks — The  secondary  settling 
tanks  are  two  in  number,  of  the  Dortmund  type,  30  ft. 
in  internal  diameter  with  a  cylindrical  portion  10  ft. 
10  in.  deep  below  the  flow  line  and  a  hopper  bottom  9  ft. 
4  in.  deep  with  side  slopes  of  3  horizontal  to  2  vertical. 
Sewage  enters  at  the  center  through  a  down-tube  3i  ft. 
square,  extending  9  ft.  10  in.  below  the  flow  line  and 
flows  out  over  a  peripheral  gutter  having  16  weirs,  each  24 
in.  long.      The  effluent  passes  to  the  main  effluent  conduit. 

Sludge,  withdrawn  through  an  8-in.  cast-iron  pipe, 
flows  by  gravity  to  the  press  and  di->'  house  where  it  will 
either  be  mixed  with  the  waste  activated  sludge  and 
pressed  and  dried  or  be  pumped  into  the  raw  sewage 
conduit  and  settled  out  in  the  Imhoff  tanks  for  digestion. 

The  settling  volume  of  each  tank  above  the  bottom  of 
the  downtake  tube  is  approximately  54,500  gal.  and  the 
sludge  hopper  below  the  top  of  the  cone  17,650  gal. 
With  an  average  flow  of  1.75  m.g.d.  and  lx)th  tanks  in 
operation,  the  detention  period  is  1.5  hours. 

In  addition  to  the  plant  described  other  contracts 
cover  an  administration  building,  housing  the  laboratory 
and  locker  rooms;  a  blower  house  in  which  will  be 
located  the  air  screens  and  compressors,  also  the  pumps 
to  supply  the  sprinkling  filters,  and  a  press  and  diY 
house  for  the  diyer  and  devices  for  reducing  the  original 
moisture  of  the  activated  sludge  as  removed  from  the 
tanks.  The  choice  of  apparatus  between  filter  presses 
and  centrifuges  has  not  yet  been  made. 

Until  his  resignation  in  December,  1920,  this  work 
was  carried  on  under  the  general  direction  of  E.  J. 
Kelly,  chief  engineer  of  the  Sanitary  District  of 
Chicago.  Albert  W.  Dilling  was  made  chief  engineer 
when  Mr.  Kelly  resigned.  The  engineering  staff  work- 
ing on  the  plant  includes  the  writer  as  sanitary 
engineer;  C.  R.  Dart,  chief  structural  engineer,  since 
resigned;  H.  L.  Steffa,  mechanical  engineer,  and  F.  L. 
Barrett,  architect.  L.  B.  Barker,  assistant  engineer,  is 
in  charge  of  the  construction  of  the  conduits  and  treat- 
ment plant.  L.  C.  Whittemore,  assistant  sanitary 
engineer,  has  been  in  charge  of  the  preparation  of  the 
contract  plans  for  the  treatment  plant  under  the  direc- 
tion of  the  writer.  The  T.  J.  Forschner  Conti-acting  Co. 
is  contractor  for  the  treatment  works  and  the  American 
Sewer  &  Drain  Construction  Co.  for  the  conduits. 
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Traffic  Study  Proves  Two- Lane  Road  Widths  Sufficient 

Figures  Show  500  Vehicles  Daily  Represent  Average  Volume  of   Travel  on   State   Highway   Systems- 
Seasonal  and  Hourly  Variations  Noted 

By  a.  N.  Johnson 

Dean.    Engineering  College.    I'niversity   of    Maryland 


Piinrr  presented  May  23  at  the  conference  on  Highway  Traffic 
Regulation,  hetd  under  the  auspices  of  Yale  University,  New 
Haven,  Conn. 

THE  public  as  well  as  highway  engineers  have  been 
asking  what  may  be  the  traffic  that  our  highways 
will  be  called  upon  to  carry.  Are  the  provisions  for 
width,  for  example,  sufficient  or  should  much  wider  roads — 
roads  that  will  carry  three  or  four  lanes  of  traffic — be  pro- 
vided? It  is  of  manifest  importance  to  find  some  answer 
to  this  question.  If  it  can  be  shown  that  the  traffic  that 
may  be  expected  is  within  certain  limits  the  plans  for 
various  state  highway  systems  can  be  more  accurately  and 
scientifically  made.     It  is  not  sound   planning  that  makes 


FIO.   1    (LEFT).     SEASONAL  TR.\FFIC  V.\RI.\TION'S  ON 

WASHINGTON-BALTIMORE   ROAD 
Results  obtained    at    St.    Deni.s.    near    Baltimore,   are   plotted    as 
percentaBe.";   of  the  daily   average   truffle   for   the   years   191,-19-'0, 
inclusive.     The  full  circle  is  the  average,  taken  as  100  per  cent. 
FIG.   2   (RIGHT).     DIURNAL  V.\RlATION  OF  TR.A.FFIC 
Adapted  from  data   in  report  on  ("allfornia  highway  system  by 
U.  S.  Bureau  of  Public  Roads.  1920.     The  full  circle  is  the  hourly 
average,  taken  as  100  per  cent. 

provision  for  a  wider  highway  than  a  reasonable  expecta- 
tion of  the  traffic  to  be  accommodated  justifies. 

As  a  basis  upon  which  to  attack  our  problem  there  are 
presented  three  factors  which  govern  the  amount  and  den- 
sity of  traffic  upon  the  highways.  These  are:  (1)  The 
number  of  vehicles  that  use  the  highways;  (2)  the  mile- 
age actually  made  by  these  vehicles  in  a  given  time;  and 
(3)  the  mileage  of  highways  that  are  available  for  traffic. 
The  larger  the  first  two  of  these  factors  and  the  smaller 
the  third  factor,  the  greater  will  be  the  number  of  vehicle.^ 
to  be  accommodated  per  mile  of  highway  in  a  given  unit 
of  time.  Keeping  in  mind  the  effect  upon  the  resulting 
number  of  vehicles  per  mile  per  unit  of  time  that  will 
come  upon  our  highways,  the  following  statistics  become 
very  significant: 

Nation's  Vehicle-Mileage  Computed 

The  total  number  of  motor  vehicles,  including  motor- 
cycles, in  the  United  States,  from  the  latest  available  in- 
formation as  compiled  by  the  U.  S.  Bureau  of  Public  Roads, 
is  placed  at  9,449,441.  While  this  number  includes  taxi- 
cabs  and  many  other  motor  vehicles  that  seldom  use  high- 
ways out-iide  of  city  limits,  no  deduction  is  made  from  the 
total  as  here  given  in  the  discussion  which  follows. 

The  average  mileage  made  in  a  given  time,  say  one  year, 
by  each  motor  vehicle  is  not  known  accurately.  From  data 
in  the  possession  of  the  American  Automobile  Association 
it  is  estimated  that  an  average  of  6.000  miles  yearly  may 
be  taken  as  reasonably  approximate,  while  the  U.  S.  Bureau 
of  Public  Roads  places  it  nearer  4.500  miles  per  year  per 
vehicle.  Let  us  Uke  the  higher  value  of  6,000  miles  and 
apply  it  to  the  total  number  of  motor  vehicles.  There  re- 
sults   a    yearly    mileage    of    approximately    57,000.000,000 


vehicle-miles.  As  this  total  includes  all  vehicles,  whether 
confined  to  city  streets  or  using  the  highways,  it  is  fair  to 
assume  that  the  highways  as  a  whole  today  do  not  develop 
a  total  motor  traffic  in  excess  of  57,000,000,000  vehicle- 
miles  per  year. 

The  total  mileage  of  highways  in  the  United  States, 
excluding  city  streets,  is  given  by  the  U.  S.  Bureau  of 
Public  Roads  as  2,478,552  miles.  It  is  generally  the  opinion 
of  those  who  have  given  the  subject  close  attention  that  20 
per  cent  of  the  total  mileage  of  all  the  highways  carries 
not  less  than  90  per  cent  of  all  the  traffic.  As  it  may  be 
some  time  before  any  considerable  number  of  states  will 
have  improved  20  per  cent  of  their  total  highway  mileage, 
and  as  most  state  highway  systems  under  construction 
today  seldom  exceed  10  per  cent  of  the  total  highway  mile- 
age in  the  state  (see  Table  I)  it  will  be  more  significant 
to  the  present  discussion  to  consider  the  amount  of  traffic 
that  may  be  carried  upon  10  per  cent  of  our  highways.  Ths 
opinion  generally  prevails  that  we  may  expect  10  per  cent 
of  the  highways,  if  judiciously  laid  out,  to  form  a  compre- 
hensive state  highway  system  to  carry  75  per  cent  of  all 
the  traffic. 

TABLE  1.    \nLEAGE  OF  m^E  ST.\TE  HIGHW.W  SYSTEM.S— AS 
PER  CENT  OF  TOT.\L 

—  State  Higliway  S\-steni— . 
Stale  Total  Mileage  Milej         Per  CeiU  cf  Total 

California 61.039  5,560  9.1 

Illinois    95.647  4,800  5  5 

Iowa  104.074  6.619  6.4 

Man-land   16.459  1,726  10  0 

New'York 79.398  3.772  47 

Upon  these  data  it  is  practicable  to  determine  the  traffic 
that  would  develop  today  on  state  highway  systems  were 
they  completed.  Seventy-five  per  cent  of  the  total  traffic 
is  approximately  43,000,000,000  vehicle-miles  per  year,  which 
is  to  be  carried  upon  250,000  miles  of  highways,  or  a  traffic 
per  mile  per  year  of  172,000  vehicles.  There  thus  results 
an  average  traffic  per  mile  per  day  a  little  under  500  ve- 
hicles. It  is  evident  from  the  rather  large  values  given  the 
factors  that  control  this  result  that  the  actual  traffic  is 
probably  well  within  the  value  here  found. 

Seasonal  Variations  of  Traffic 

The  average  daily  traffic  throughout  the  year  does  not 
give  the  number  of  vehicles  that  should  be  provided  for, 
due  to  the  seasonal  and  diurnal  variations  in  the  volume 
of  traffic.  A  road  must  carry  comfortably  the  usual  in- 
crease over  the  average  traffic  that  comes  regularly  at 
certain  seasons  and  during  certain  hours  of  each  day. 

The  seasonal  variation  that  occurs  will  vary  due  to 
climatic  conditions.  In  the  vicinity  of  Baltimore  on  the 
Baltimore- Washington  road  the  seasonal  traffic  variations 
are  shown  in  Fig.  1.  From  this  diagram  it  is  noticed  that 
from  the  middle  of  June  until  the  middle  of  October  the 
daily  traffic  is  about  135  per  cent  of  the  average  daily 
traffic  for  the  year.  The  traffic  records  available  in  Mary- 
land do  not  .show  the  hourly  variations  which,  however,  are 
bi ought  out  from  the  data  presented  in  a  report  on  the 
California  highways  by  the  U.  S.  Bureau  of  Public  Roads 
and  have  a  fairly  wide  application.  In  that  report  the 
results  are  plotted  to  rectilinear  co-ordinates,  which  are 
here  shown  (Fig.  2),  plotted  to  polar  co-ordinates.  From 
this  curve  it  is  seen  that  the  maximum  hourly  traffic  is 
about  30  per  cent  in  excess  of  the  average  hourly  traffic  for 
the  day.  It  is  this  high  hourly  avernge  traffic  occurring 
during  the  months  of  high  average  daily  traffic  for  which 
provision  should  be  made.  If  the  average  daily  traffic  for 
the  year  is  500  vehicles,  the  daily  traffic  during  the  heavy 
traffic  months  is  675,     Based  on  a  twelve-hour  day  this  gives 
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an  average  hourly  ti-affic  of  56  vehicles,  and  a  high  average 
hourly  traffic  of  73  vehicles.  If  the  daily  average  is  1,000 
vehicles  then  an  hourly  traffic  of  146  vehicles  may  be 
expected. 

It  will  now  be  interesting  to  compare  with  these  figures 
the  traffic  discharge  of  a  two-track  road,  i.e.,  a  road  which 
accommodates  two  lanes  of  traffic.  During  the  rush-hour 
on  many  roads  a  large  proportion  of  the  traffic  at  a  given 
point  is  in  one  direction — just  what  proportion  cannot  be 
stated  without  much  more  data  at  hand  than  are  available. 
It  will  be  assumed,  however,  that  all  of  the  traffic  is  in  one 
direction  and  is  confined  to  a  single  lane. 

The  number  of  vehicles  that  pass  over  a  given  road  will 
be  designated  as  the  vehicle  discharge.  The  number  of 
vehicles  that  may  pass  a  given  point  in  single  file  or  the 
total  discharge  of  a  single  lane  of  traffic  depends  upon  the 
velocity  and  the  spacing  or  interval  between  the  vehicles. 
If  the  velocity  is  expressed  in  miles  per  hour  and  the  dis- 
tance from  the  center  of  one  vehicle  to  the  center  of  tha 
next  in  feet,  the  total  number  of  vehicles  that  will  pass  a 
given  point  in  one  hour  is  equal  to  5,280  times  the  velocity 
in  miles  per  hour  divided  by  the  distance  in  feet  from 
center  to  center  of  the  vehicles  or  N  =   5,280  V/D. 

The  accompanying  traffic  discharge  diagram  (Fig.  3) 
enables  comparisons  to  be  made  readily  under  varying 
conditions.  If  the  distance  from  center  to  center  of  vehicles 
remains  constant,  then  it  is  clear  that  the  number  of  vehicles 
passing  a  given  point  will  vary  according  to  speed  in  miles 
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per  hour,  and  we  have  the  series  of  straight  lines  as  shown 
in  the  diagram.  Thus,  taking  the  average  overall  leng+h 
of  vehicles  as  15  ft.  and  a  clearance  of  15  ft.,  D  becomes 
30  ft.  and  for  a  speed  of  15  miles  per  hour  the  discharge 
of  a  single  traffic  lane  will  be  2,640  vehicles  per  hour.  This 
point  on  the  diagram  has  been  taken  as  the  starting  point 
for  the  two  discharge  curves  A  and  B.  In  curve  A  the 
clearance  between  the  vehicles  is  assumed  to  vary  directly 
as  the  velocity.  Thus,  if  the  speed  be  increased  to  30  miles 
per  hour,  the  clearance  is  increased  15  ft.  or  a  total  distance 
of  45  ft.  and  the  total  number  of  vehicles  that  pass  in  an 
hour  is  3,500.  For  the  lower  curve,  B,  the  clearance  be- 
tween the  vehicles  is  taken  to  vary  as  the  square  of  the 
velocity.  Thus,  at  30  miles  per  hour  as  compared  with  15 
miles  per  hour,  the  clearance  is  increased  four  times  or  60 
ft.  Add  to  this  the  length  of  one  vehicle  and  we  have  the 
distance  from  center  to  center,  D,  equal  to  75  ft.,  and  the 
number  of  vehicles  passing  is  2,150  per  hour. 

From  some  observations  made  on  traffic  on  the  Washing- 
ton-Baltimore road  during  a  special  rush  hour  it  was  ob- 
served  that  vehicles   moving  25   to   30   miles   an   hour   in 
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groups  of  6  or  7  did  not  space  themselves  nearer  together 
than  50  to  60  ft.  or,  allowing  for  the  length  of  the  vehicle, 
the  distance  between  centers  was  about  75  ft.  It  was 
also  observed  that  vehicles  moving  10  to  15  miles  per  hour 
frequently  were  spaced  as  close  as  15  ft.  or  about  30  ft. 
center  to  center.  This  indicates  that  the  clearance  between 
vehicles  may  be  taken  to  vary  as  the  square  of  the  velocities 
within  practical  road  speeds. 

If  the  clearance  between  vehicles  does  vary  as  the  square 
of  the  velocity  we  have  the  interesting  fact  that  a  larger 
number  of  vehicles  will  pass  a  given  point  at  a  speed  of 
15  miles  per  hour  than  at  30  miles  per  hour. 

As  a  matter  of  fact  the  greatest  number  of  vehicles 
observed  on  the  Baltimore-Washington  road  did  not  exceed 
400  per  hour,  the  average  speed  being  about  25  miles  per 
hour  which  would  require  an  average  spacing  of  330  ft.  If 
1,000  vehicles  were  to  pass  in  a  single  file  in  one  hour  at 
a  speed  of  25  miles  per  hours  the  spacing,  center  to  center, 
of  vehicles  would  be  132  ft.  Thus  a  highway  paved  for  a 
width  to  accommodate  two  lanes  of  traffic  can  readily  handle 
a  total  traffic  in  both  directions  of  1,000  to  1,500  vehicles 
per  hour  and  temporarily,  during  a  special  rush,  may  handle 
over  twice  these  amounts. 

Observed  Traffic  Volume 

Traffic  on  the  Baltimore-Washington  road  for  1920  is 
somewhat  in  excess  of  that  for  1919  and  1918.  The  average 
number  of  vehicles  per  day  per  mile  was  1,000  for  the  year 
1920.  In  Fig.  4  are  shown  the  curves  of  increase  in  traffic 
at  various  points  on  this  road  for  the  past  few  years.  All 
of  these  diagrams  are  based  upon  traffic  counts  taken  for 
a  period  of  12  hours  during  one  day  each  month,  although 
at  some  of  the  stations  during  certain  months  no  counts 
were  made.  A  diagram  similar  to  Fig.  4  has  been  made  for 
the  York  road,  as  shown  by  Fig.  5.  The  York  road  leads 
northerly  from  Baltimore,  but  does  not  carry  much,  if  any. 
through  traffic,  i.e.,  traffic  from  one  large  center  of  popula- 
tion to  another,  as  in  the  case  of  the  Baltimore-Washington 
road.  On  the  York  road  a  slight  decrease  in  traffic  has  oc- 
curred during  the  past  few  years. 

The  following  data  are  presented  for  comparison  with 
similar  data  presented  in  the  first  part  of  this  paper.  There 
were  in  Maryland  in  1920  approximately  125,693  motor 
vehicles  and  a  state  highway  system  of  1,726  miles,  prac- 
tically completed,  so  that  traffic  may  be  said  to  have  found 
the  roads  and  the  roads  have  received  their  traffic.  On 
the  bases  before  assumed  that  each  motor  vehicle  travels 
6,000  miles  a  year  and  that  75  per  cent  of  all  such  travel 
comes  upon  our  state  highway  system  (that  of  Maryland 
being  very  close  to  10  per  cent  of  all  the  highways)  we 
have  a  total  travel  of  565,618,500  vehicle-miles  or  a  daily 
average  of  900  vehicles  per  mile.  This  agrees  closely  with 
the  traffic  noted  on  the  Baltimore-Washington  road,  which 
was  seen  to  be  about  1,000  vehicles  per  day  on  the  average 
throughout  its  length.     The  York  road  averages  much  less 
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Time  has  not  permitted  careful  analysis  of  the  traffic  rec- 
ords of  all  the  roads  of  the  state  highway  system  of  Mary- 
land, but  it  is  to  be  noted  that  there  are  some  roads  averag- 
ing well  over  1,000  vehicles  per  day,  while  the  larger  por- 
tion of  the  state  highway  system  receives  much  less  traffic. 
Thus  it  is  probable  that  the  traffic  as  here  computed  to 
come  upon  our  state  highway  systems  is  reasonably  close. 

The  traffic  upon  the  roads  of  the  Maryland  highway  sys- 
tem is  not  increasing  at  an  extraordinarily  rapid  rate;  in 
fact,  in  some  instances  it  actually  decreased  for  1920.  The 
explanation  is  not  difficult  to  find.  The  number  of  motor 
vehicles  is  reaching  a  practical  limit  of  man  power  to  drive 
them,  the  numbers  of  owners  possessing  more  than  onc' 
motor  vehicle  is  increasing,  thus  decreasing  the  average 
yearly  mileage  made  by  each  motor  vehicle;  the  use  of  roads 
other  than  the  state  highway.s  is  increasing.  All  of  these 
conditions  combine  to  produce  a  retarding  effect  on  the 
increase  of  traffic  upon  the  main  roads  of  the  state. 

In  conclusion  it  may  be  stated  that  there  is  no  reasonable 
expectation  that  our  main  roads  comprising  the  state  higii- 
way  systems,  when  completed  and  carrying  their  full  quota 
of  the  traffic,  will  be  called  upon  to  carry  on  the  average 
more  than  .500  vehicles  per  day  throughout  the  year, 
so  that  a  highway  paved  for  a  width  sufficient  to  accommo- 
date two  lanes  of  traffic  will  suffice  for  many  years  to  come. 
It  is  not  to  be  concluded  that  there  are  no  sections  of  high- 
ways that  will  not  require  more  than  two  traffic  lanes,  but 
the  mileage  of  such  routes  is  and  will  continue  to  be  but 
a  small  fraction  even  of  the  restricted  mileage  of  the  state 
highway  systems.  Any  highway  plans  contemplating  an 
extended  system  of  highways  constructed  for  a  greater 
width  than  required  by  two  lanes  of  traffic  are  extravagant. 

Ruling  on  Ethics  of  Dual  Allegiance 

The  Council  of  the  American  Institute  of  Con.sulting 
Engineers  has  recently  passed  upon  a  hypothetical 
question  of  professional  ethics,  listed  in  their  rulings 
as  Case  18.     The  ruling  is  as  follows: 

Statement. — In  a  case  involving  the  respective  rights  of 
a  water-supply  company  owning  the  sui-face  water  rights 
over  certain  lands,  and  the  owners  of  the  lands,  a  (sup- 
posedly) friendly  suit  at  law  is  instituted  to  determine  the 
legal  status  of  the  parties.  An  engineer,  employed  in  the 
inception  of  the  water-supply  project,  is  asked  by  the  land 
owners  to  accept  a  retainer  as  expert  witness  in  their  be- 
half. The  engineer  consulted  the  officials  of  the  water 
company  who  stated  that  they  (the  water  company)  had 
intended  to  retain  him  as  expert  witness  in  their  case,  but 
that  there  would  be  no  objection  whatever  to  his  testifying 
on  the  other  side,  since  his  testimony  would  no  doubt  be 
the  same  in  either  case.  Aft^r  further  conference  with  both 
parties  and  having  their  assurance  that  his  action  would  be 
satisfactory  to  both,  be  accepted  the  retainer  of  the  land 
owners. 

Qiientiov. — Was  the  action  of  the  engineer  in  accordance 
with  correct  professional  ethics? 

AvHirrr. — The  circumstances  in  this  case  are  somewhat 
unusual,  inasmuch  as  the  suit  at  law  is  represented  as  beinir 
a  "friendly"  one  to  determine  the  legal  status  of  the  parties 
thereto;  and  that  the  retaining  of  the  engineer  by  one  of 
the  parties  was  with  full  knowledge  and  con.sent  of  the 
other. 

The  acceptance  of  the  retainer  under  these  conditions  was 
permissible  and  should  not  be  regarded  as  unethical. 


Sand  and  Gravel  Production 

According  to  a  recent  bulletin  issued  by  the  United 
Stales  Geological  Surv-ey,  the  total  quantity  of  sand  and 
gravel  produced  in  1920  was  nearly  78,000,000  tons,  or 
about  7,000,000  tons  in  exce.ss  of  the  1919  output,  a 
total  value  increase  from  about  $46,000,000  to  more 
than  $62,000,000.  The  production  of  building  sand  in- 
crea.sed  nearly  4.000,000  tons.  The  output  of  molding 
;'and  increased  more  than  1.000.000  tons. 


How  Labor  Union  Working  Rules 
Raise  Building  Cost 

Some  Impeding  Regulations  Imposed  on  Contractors 

Are  Cited  by  C.  R.  Gow,  Who  Had  Charge 

of  Boston  Army  Base 

UNDER  the  title  "The  Responsibility  of  Organized 
Labor  for  the  Stagnation  in  the  Building  Industry," 
Charles  R.  Gow  read  a  paper  recently  before  the  Boston 
Society  of  Civil  Eiiginetrs  reciting  in  detail  a  number 
of  the  rules  and  agreements  under"  which  the  various 
labor  unions  in  the  liuilding  trades  work.  These  rules 
are  mandatory  and  no  contractor  operating  a  closed  shop 
can  conduct  his  business  without  obeying  them.  They 
are,  according  to  Col.  Gow,  the  most  serious  cause  of 
the  inefficiency  in  present-day  building  operations  and 
one  of  the  principal  causes  of  the  high  cost  of  construc- 
tion. Col.  Gow  is  a  well  known  Boston  engineer  and 
contractor  and  during  the  war  was  the  army  officer  in 
charge  of  the  construction  of  the  Boston  Army  Base, 
which  work  was  carried  out  under  the  Baker-Gompers 
agreement — a  closed-shop  plan. 

The  following  paragraphs  set  down  some  of  the  more 
important  rules  which  serve  to  impede  construction 
progress : 

Rules  Affecting  Foremen 

Substantially,  all  working  rules  require  that  foremen 
shall  be  members  of  unions.  The  effect  of  this  provision  is 
to  subject  the  foremen  to  two  conflicting  influences.  If  he 
is  loyal  to  his  employer  he  may  be  deemed  offensive  to  his 
union;  and  if  he  satisfies  the  unio.i,  it  often  is  because  he 
has  been  disloyal  to  his  employer. 

During  the  construction  of  the  Army  Base  a  foreman's 
union  card  was  taken  from  him  and  he  was  debarred  by  the 
union  from  further  connection  with  the  worl<.  Upon  in- 
quiring of  the  union  officials  I  was  informed  that  the  charge 
hoard  against  him  was  that  he  used  profanity  to  the  men. 
It  appeared  that  his  case  had  been  considered  by  a  secret 
tribunal  which  had  recommended  his  expulsion,  and  the 
findings  were  approved  by  the  union  membership.  The 
records  showed  that  he  was  one  of  the  most  efficient  fore- 
men on  the  work  in  the  matter  of  low  production  cost  and 
satisfactory  workmanship.  It  seemed  clear  to  me  at  the 
time  that  he  had  been  disciplined  because  of  too  much  in- 
sistence upon  results  from  his  men. 

The  trade  rules  of  the  carpenters'  district  council  pro- 
vides that  "While  all  foremen  should  prove  their  efficiency 
as  such  they  shall  not  rush,  use  abusive  language  or  other- 
wise abuse  workmen  under  their  direction.  A  violation  of 
this  rule  is  punishable  by  a  fine,  expulsion  from  the  job, 
or  both." 

The  nales  of  the  plumbers'  union  provide  that  "It  shall 
be  the  duty  of  all  foremen  to  report  any  man  late  on  the 
job  to  his  employer  at  the  time  it  occurs."  This  rule  ap- 
pears to  be  commendable  in  its  nature  until  it  is  explained 
that  the  union  insists  that,  inasmuch  as  this  is  the  only 
rxprcssed  stipulation  of  its  kind  in  the  rules,  it  therefore 
follows  that  the  foreman  can  report  only  this  infraction 
and  no  other  to  his  employer. 

A  foreman  in  the  painters'  unioh  is  prohibited  from  com- 
menting as  to  whether  "  man  is  doing  a  proper  or  improper 
amount  of  work. 

The  electricians  and  lathers  b-^th  submitted  demands 
.Jan.  1  last  requiring  that  on  jobs  employing  three  or  more 
men  a  foreman  shall  be  employed,  or  at  least  one  of  the 
men  should  receive  a  foreman's  p;iy. 

Another  matter  which  has  been  taken  from  the  employ- 
ers' control  by  the  unions  is  that  of  selecting  and  employ 
Ing  apprentices  in  the  several  trades.  Ynung  men  desir- 
ing to  learn  a  trade  in  former  years  were  accustomed  to 
apprentice  themselves  to  an  emplryer  who  undertook  to 
train  them  and  eventually  fit  them  to  «erve  n»  finished  jour 
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neymen.  This  system  some  years  ago  became  offensive  to 
the  unions  because  it  was  believed  that  too  many  journey- 
men were  being  educated  for  the  welfare  of  the  unions. 
Also  apprentices  were  used  for  many  of  the  simpler  duties 
[O  the  exclusion  of  union  journeymen.  Therefore,  the  unions 
ultimately  insisted  that  apprentices  should  be  furnished  only 
through  the  unions. 

Since  that  time  many  rules  have  been  established  by  the 
unions  regulating  the  selection,  employment,  and  work  of 
apprentices.  The  general  tendency  has  been  to  restrict 
greatly  the  allowable  number  of  such  apprentices  and  to 
select  them  with  regard  to  their  union  proclivities  and  af- 
filiations. 

Limitation  of  Equipment 

As  to  rules  which  prohibit  work  being  done  in  the  most 
economical  manner  it  is  provided  by  the  plumbers'  and 
steamfitters'  unions  that  all  piping  up  to  2i  in.  in  diam- 
eter must  be  cut  on  the  job  by  hand.  It  would,  of  course, 
be  very  much  cheaper  to  have  all  of  the  piping  cut  to 
exact  measure  in  the  shop,  using  power  machines  for  the 
purpose,  or  even  to  cut  it  on  the  job  using  power. 

The  ornamental  work  in  plastering  was  once  cast  in 
molds  at  the  shop  and  erected  as  units  by  the  plasterers. 
Now  the  union  requires  that  all  of  this  work  must  be  done 
in  place  by  hand  work.  Paint-spraying  machines  have  re- 
cently been  invented  which  may  be  effectively  used  for 
painting  flat  surfaces.  Government  tests  have  demonstrated 
their  efficiency  and  cheapness  as  compared  with  hand  paint- 
ing. The  rules  of  the  painters'  union,  however,  prohibit 
their  use.  The  painters'  union  also  prohibits  the  use  of  a 
brush  more  than  4i  in.  wide  in  applying  paint  by  hand.  The 
plasters'  union  specifies  the  particular  size  of  hod  to  be 
used  and  also  requires  that  no  bag  material  shall  weigh 
more  than  100  lb.  The  evident  intention  of  the  rules  just 
referred  to  is  to  make  work  for  more  men  regardless  of 
economic   considerations. 

Another  group  of  rules  is  aimed  to  compel  the  use  of 
high-priced,  skilled  mechanics  to  do  unskilled  work  which 
any  intelligent  laborer  might  do.  For  example,  plumbers 
must  handle  all  plumbing  materials  after  they  have  been 
delivered  on  the  first  floor.  An  employer  might  prefer  to 
lift  the  bathtubs  for  the  upper  stories  by  means  of  a  der- 
rick, but  the  rules  provide  that  they  must  be  handled  by 
plumbers.  Automatic  electric  pumps  are  frequently  in- 
stalled for  permanent  drainage  of  subways  and  deep  base- 
ments, and  are  found  to  require  only  occasional  inspection 
for  oiling.  On  a  construction  job,  however,  such  a  pump 
requires  the  constant  attention  of  a  union  engineer  at  $1 
per  hour.  Similarly,  a  small  gasoline-driven  diaphragm 
pump  of  the  type  formerly  operated  by  hand  now  requires 
a  union  engineer,  although  any  intelligent  water  boy  is 
competent  to  do  the  actual  work  required  of  him  in  addi- 
tion to  his  other  duties. 

Overtime  Pay 

A  steam-operated  derrick  engine  on  a  certain  job  prop- 
erly required  a  hoisting  engineer.  An  electrically  driven 
concrete  mixer  on  the  same  job  did  not  necessarily  require 
a  skilled  engineer,  but  employed  one  nevertheless.  On  the 
same  job  there  were  two  other  machines  installed,  an  elec- 
trically operated  cable  drum  for  hauling  charging  cars,  and 
a  small  air  compressor  also  electrically  driven  to  furnish 
air  for  some  jack  hammers.  The  union  temporarily  could 
not  supply  engineers  for  the  two  latter  machines,  but 
provided  that  the  wages  which  would  have  been  paid  to 
an  engineer  on  the  compressor  should  be  divided  between 
the  two  members  of  the  union  who  were  employed.  Also 
it  was  directed  that  upon  any  day  on  which  the  cable  drum 
was  operated  an  additional  two  hours'  pay  should  be  al- 
lowed one  of  these  men.  No  service  was  rendered  by  these 
men  in  connection  with  the  operation  of  either  machine, 
but  each  man  received  twelve  hours'  pay  for  eight  hours' 
work,  and  if  the  second  machine  was  operated  one  man  was 
allowed  fourteen  hours'  pay  for  his  eight  hours'  work. 

On  another  job  two  piledriver  engines  were  employed, 
each  operated  by  a  union  engineer.  Two  small  electrically, 
driven  concrete  mixers  were  in  use  at  the  same  time  and 


the  only  labor  required  to  be  done  upon  them  was  that  of 
throwing  in  the  switch  to  admit  the  electric  current.  This 
work  was  done  by  the  concrete  foreman.  The  union  re- 
quired that  each  engineer  on  the  piledrivers  be  paid  two 
hours'  extra  each  day,  although  neither  engineer  ever  tended 
the  apparatus  in  question. 

The  carpenters'  union  requires  that  all  temporary  work, 
such  as  erecting  working  stagings  and  the  like,  shall  be 
done  by  union  carpenters;  also  that  the  stripping  of  forms 
from  concrete  -surfaces  must  be  done  by  carpenters,  al- 
though it  has  until  very  recently  been  done  in  a  perfectly 
satisfactory  manner  by  laborers. 

All  men  employed  on  or  around  piledrivers  and  lighters 
which  are  engaged  upon  wharf  building,  except  the  engi- 
neers, must  be  union  wharf  builders,  a  branch  of  the  car- 
penters' union.  Many  of  these  men  do  purely  laboring 
work,  but  because  of  their  rating  draw  skilled  men's  pay. 

For  several  years  after  reinforced-eoncrete  work  was 
introduced  into  this  locality  the  steel  reinforcing  bars  used 
to  strengthen  the  concrete  were  handled  and  placed  by  com- 
mon labor.  Later  it  was  provided  in  the  rules  of  the  iron 
workers'  union  that  all  of  this  work  should  be  done  by 
members  of  that  organization.  A  recent  job  in  this  local- 
ity was  done  by  a  non-union  contractor  using  laborers  to 
handle  and  place  the  reinforcing  steel  at  a  cost  of  $7  per 
ton.  A  similar  union  job  going  on  at  the  same  time  re- 
quired union  iron  workers  for  this  purpose  at  a  cost  of  $37 
per  ton. 

Mechanics  Have  Specific  Tasks 

Union  iron  workers  must  also  be  used  to  do  any  work  in 
the  nature  of  rigging;  that  is,  the  erecting,  dismantling  or 
operating  of  derricks  (other  than  operating  the  engines); 
loading  or  unloading  of  machinery;  erecting,  moving  or 
dismantling  towers,  chutes,  etc.  At  the  Army  Base  job 
there  were  used  a  large  number  of  very  light  derricks 
hoisting  small  buckets  out  of  the  foundation  excavation. 
The  men  actually  used  for  signaling  the  engineer  when  to 
start  and  to  stop  were  recruited  from  various  walks  in 
life,  some  being  former  street  sweepers,  some  retii-ed  bar 
tenders,  others  having  served  as  janitors,  but  all  at  that 
time  rated  under  a  union  permit  card  as  skilled  union  iron 
workers. 

Stoves  used  at  night  for  the  drying  out  of  plastering  may 
not  be  looked  after  by  the  ordinary  watchman,  but  must  be 
attended  by  a  member  of  the  plasterer  tenders'  union.  Simi- 
larly all  dirt  or  debris  made  by  the  plasterer  must  be  c4eaned 
up  by  a  union  tender  and  not  by  unskilled  labor. 

Union  plumbers  must  be  used  to  lay  temporary  piping 
for  construction  purposes  only,  as  well  as  the  suction  and 
discharge  piping  of  pumps.  Union  sprinkler  fitters  must 
be  employed  to  lay  underground  cast-iron  pipe  which  con- 
duct water  to  the  sprinkler  system,  and  union  plumbers 
similarly  must  lay  cast-iron  water  pipe  connecting  with 
the  building  plumbing.  Neither  of  these  trades  is  as  effi- 
cient as  a  trained  labor  gang  experienced  in  this  class  of 
work. 

Unions'  Power  Over  Contractors 

There  are  numerous  rules  of  a  purely  dictatorial  char- 
acter which  serve  to  restrict  the  employer  in  the  exercise 
of  his  natural  functions,  as,  for  instance,  the  plumbers' 
rules  provide  that  the  employing  r)lumber,  or  one  of  them 
if  it  is  a  firm,  may  do  so-called  jobbing  work  in  the  shop 
provided  he  does  not  do  more  than  50  per  cent  of  all  the 
jobbing  to  be  done.  The  plasterers'  union  rules  provide 
that  "the  employer  shall  be  allowed  the  privilege  of  closing 
his  weekly  payroll  on  Thursday  night  in  the  Greater  Boston 
district." 

A  revised  constitution  of  the  lathers'  international  union 
adopted  at  the  annual  convention  at  Toledo  in  September  of 
last  year  provides  that  "all  locals  shall  have  power  to  reg- 
ulate the  granting  of  permits  to  contracting  lathers,  pro- 
vided: First,  that  the  fee  charged  the  contractor  or  solic- 
itor shall  be  left  to  the  discretion  of  each  local  but  not  to 
exceed  $100  and  the  resident  limit  cannot  exceed  one 
year."  The  effect  of  this  rule  is  actually  to  prohibit  any 
contracting  lather  from  doing  business  unless  he  first  se- 
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cures  from  the  union  a  permit  not  to  exceed  the  sum  of 
$100,  which  permit  must  be  renewed  yearly. 

The  lathers'  union  rules  also  contain  a  provision  that 
men  working  less  than  four  hours  shall  be  entitled  to  at 
least  four  hours'  pay  and  if  more  than  four  hours  he  must 
be  paid  at  least  eight  hours'  pay. 

The  paintei-s'  union  requires  that  men  shall  not  go  to  the 
shops  for  tools  or  materials  during  the  noon  hour,  but  may 
only  do  so  during  the  working  time.  Similarly,  the  lathers' 
union  provides  that  men  shall  not  be  shifted  from  one  job 
to  another  during  the  noon  hour. 

Both  lathers'  and  plasterers'  unions  insist  that  when  em- 
ployers have  occasion  to  do  work  within  the  jurisdiction  of 
another  local  50  per  cent  of  the  men  must  be  hired  from 
that  local.  The  lathers'  union  specifies  the  particular  kind 
of  nails  and  staples  which  the  employer  must  furnish. 

Pay  While  Not  Working 

The  hoisting  engineers'  union  directs  that  men  who  re- 
port for  duty  shall  be  paid  two  hours'  pay  for  reporting  if 
not  put  to  work  unless  they  have  been  notified  at  the  end 
of  the  previous  shift  not  to  report.  Thus,  if  it  happens 
to  be  stormy  in  the  morning  so  that  no  work  can  be  done, 
the  engineers  must  still  be  paid  $2  for  reporting.  If  an 
engineer  is  put  to  work  at  all  on  the  day  shift  he  is  en- 
titled to  at  least  four  hours'  pay  and  eight  hours'  pay  if  he 
starts  to  work  on  a  night  shift.  The  engineer  must  be 
paid  one  hour's  pay  for  getting  up  steam,  which  work  he 
shall  do  unless  the  night  watchman  is  also  a  licensed  man, 
in  which  case  the  latter  may  get  up  steam  for  the  engineer. 

If  any  work  is  done  or  with  an  engine  during  the  ab- 
sence of  the  regular  engineer,  he  must  be  paid  just  as  if 
he  had  been  present.  In  one  case  an  engineer  was  re- 
quested by  his  employer  to  work  on  Saturday  afternoon  and 
Sunday  in  order  to  make  some  needed  repairs  on  his 
engine  so  that  the  work  would  not  be  .tied  up  on  the  fol- 
lowing Monday.  The  engineer  refused  because  of  another 
engagement.  Thereupon  the  employer  hired  some  ma- 
chinist from  a  near-by  shop  who  made  the  desired  repairs. 
The  engineer  subsequently  made  a  claim  for  and  received 
pay  at  double-time  rates  for  the  period  during  which  the 
machinist  worked. 

Some  steel  reinforcement  was  placed  by  union  iron  work- 
ers on  a  Saturday.  On  the  following  Sunday  a  gang  of 
laborers  was  used  to  place  concrete  around  the  rods.  The 
steel  was  found  to  be  not  in  its  correct  position,  and  so 
was  taken  out  and  replaced  by  the  laborers.  The  iron 
v.'orkers  subsequently  demanded  and  received  pay  for  the 
work  as  if  they  had  been  present. 

A  hoisting  engineer  can  be  used  to  operate  only  a 
particular  machine.  Even  though  his  engine  be  temporarily 
irile  he  cannot  be  shifted  to  another,  but  a  second  man 
mu.st  be  employed  for  this  purpose.  On  one  job  some  re- 
pairs were  to  be  made  upon  a  large  grab  bucket.  Ma- 
chinists were  brought  out  on  a  Sunday  to  do  the  work. 
An  occasional  lift  by  means  of  a  derrick  was  required 
for  a  few  minutes  at  a  time.  An  engineer  who  was  on 
duty  looking  after  the  pump  was  competent  to  do  the  nec- 
essary work,  but  he  could  not  be  u.^ed  because  the  rules  re- 
quired that  the  regular  engineer  on  the  derrick  was  the 
only  man  who  could  touch  the  machine  at  any  time.  As 
a  result  the  regular  man  was  used  and  paid  at  double-time 
rates  to  make  about  six  or  eight  lifts,  while  the  other 
engineer  was  an  interested  spectator.  Incidentally  it  costs 
an  engineer  $5  fine  if  he  is  caught  breaking  this  rule. 

Miscellaneous  Regulations 

A  hoisting  engineer  not  only  must  confine  himself  to  his 
own  machine,  but  he  must  not  furnish  steam  to  a  second 
unit  until  he  receives  two  hours'  extra  pay  per  day  for  ho 
doing.  Furthermore,  not  more  than  one  extra  machine  can 
be  attached  to  his  boiler.  No  engineer  is  permitted  to  take 
the  place  of  a  discharged  engineer  without  first  securing 
the  permission  of  the  business  agent  of  the  union. 

F'ractically  all  the  unions  have  adopted  ii  rule  that  mem 
bers  must  be  paid  off  during  working  houra  and  urn  on- 
titled  to  pay  at  overtime  rates  for  all  time  while  waiting 
for  pay  after  hours. 


The  cement  finishers"  union  insists  that  the  employer 
cannot  hire  his  men  direct  but  only  through  the  union 
office. 

A  contractor  cannot  choose  which  engineer  he  desires 
to  keep  when  one  or  more  machines  are  shut  down.  He 
must  release  the  man  whose  engine  is  dispensed  with  even 
though  this  be  his  best  man. 

Engineei-s  are  not  allowed  to  operate  the  water  valve 
on  a  concrete  mixer  although  the  valve  is  purposely  placed 
within  easy  reach  of  the  operator  of  the  machine.  The 
engineer  must  step  aside  each  time  the  mixer  is  turned  to 
allow  a  laborer  to  take  his  place  for  a  few  seconds  to  turn 
the  water  valve. 

The  electricians'  union  rules  require  that  members  work- 
ing in  the  harbor  shall  be  paid  from  time  of  leaving  to 
return,  and  in  no  case  for  less  than  a  full  day.  The  mini- 
mum period  for  which  an  electrician  may  be  paid  is  one- 
half  day.  The  1921  demand  of  the  engineers'  union  pro- 
vides, respecting  overtime,  that  "an  engineer  shall  receive 
not  less  than  two  hours'  pay  for  any  fraction  of  an  hour's 
work."  The  stone  cutters'  union,  in  order  to  penalize  any 
work  done  outside  of  its  jurisdiction,  provides  that  its  rate 
of  pay  shall  be  5c.  an  hour  more  than  the  normal  rate  for 
work  done  on  stone  which  has  been  partially  worked  else- 
where. 

A  certain  wood  carver  paid  his  men  the  union  rate  and 
in  addition  gave  them  a  bonus  for  all  work  over  a  definite 
amount.  The  union  agent  upon  discovering  this  fact  or- 
dered the  practice  stopped  on  the  ground  that  it  served  as 
too  much  of  a  spur  to  the  men. 

.Jurisdictional  Disputes 

One  of  the  annoying  and  expensive  features  of  trade 
unionism  in  the  building  industry  is  that  pertaining  to 
jurisdictional  disputes.  There  are  some  twenty-seven  sepa- 
rate trade  unions  which  have  to  do  with  building  work. 
Frequent  questions  arise  between  them  as  to  which  one  is 
entitled  to  do  certain  work.  For  instance,  carpenters  and 
iron  workers  quarrel  over  the  question  of  which  has  the 
right  to  set  steel  sash  and  door  frames.  The  iron  workers 
and  steam  fitters  both  claim  the  right  to  install  pipe  rail- 
ing. 

Electricians  and  elevator  constructors  disagree  over 
the  placing  of  certain  devices  in  connection  with  electric 
control.  Iron  workers  and  metal  lathers  both  claim  the 
work  of  placing  steel  reinforcing.  Cement  finishers  and 
bricklayers  each  insist  upon  pointing  around  steel  sash. 
Stone  cutters  and  cement  finishers  each  claim  the  rubbing 
down  of  concrete  surfaces. 

During  the  construction  of  the  Army  Base  a  number  of 
pulsometers  were  used  in  connection  with  the  foundation 
work.  They  required  frequent  relocating  and  each  time 
they  were  removed  it  necessitated  the  use  of  two  steam 
fitters  to  disconnect  and  reconnect  the  steam  pipes;  two 
plumbers  to  remove  and  replace  the  suction  and  discharge 
pipe;  then  iron  workers  to  hoist  and  lower  the  apparatus 
in  the  holes  and  an  engineer  to  turn  the  steam  valve.  The 
engineer  and  a  good  laborer  cou'd  have  done  all  of  the 
work  required  in  much  less  time  and  in  an  equally  satis- 
factory manner. 


Four-Inch  Gun  Travels  25  Miles  Per  Hour 

A  lO'i-M.M.  howitzer,  recently  tested  at  Fort  Win- 
field  Scott  in  San  Francisco,  is  mounted  on  a  tractor 
which  can  travel  over  highways  at  25  miles  per  hour. 
The  gun  and  its  mounting  complete  weighs  6J  tons.  A 
caterpillar  tread  is  used,  the  width  of  the  track  being 
12  in.  and  the  length  of  the  ground-contact  81  in.  The 
driving  mechanism  is  similar  to  that  with  which  the 
army  tanks  were  equipped,  except  that  rubber  is  used 
on  the  spi-ockets  and  plates  tc(  reduce  the  vibration  of 
high  speed  travel.  The  new  gun,  which  is  reported  to 
have  made  a  very  credital)le  showing  in  the  San  Fran- 
cisco tests,  was  made  by  the  Holt  Manufacturing  Co.  of 
Stockton,  Cal. 
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The  Marshall  Plan  for  Utilizing 
California's  Waters 

Resume  of  Proponents'  Statement  of  Vast  Project 

and  of  the  Objections  Made  by  Various 

California  Engineers 

THE  Marshall  plan  is  a  program  for  a  statewide 
development  of  the  water  resources  of  California. 
By  means  of  reservoirs  in  the  great  central  valley  of 
the  state  and  canals  it  is  proposed  to  utilize  all  the 
important  streams  of  California  for  irrigation,  power 
and  domestic  uses  in  accordance  with  a  plan  for  sup- 
plying all  parts  of  the  state.     It  is  claimed  for  the 


control  of  all  water  rights.  A  most  extensive  promotion 
and  publicity  campaign  favoring  the  scheme  is  being 
conducted  in  the  state,  with  an  appropriation  of  $500,- 
000  for  an  engineering  investigation  as  an  immediate 
goal,  but  with  the  adoption  of  the  Marshall  scheme  as 
the  ultimate  aim. 

While  the  campaign  did  not  succeed  in  getting  the 
$500,000  appropriation,  the  Crittenden  bill,  just  passed 
by  the  legislature  and  signed  by  the  Governor,  carries 
an  appropriation  of  $200,000  for  the  investigation  of 
possibilities  for  storing,  controlling  and  diverting  water 
for  public  use  throughout  the  state.  The  act  contains 
the  following  provisions :  "The  state  engineer  is  hereby 
authorized  and  instructed  to  determine  the  maximum 
amount  of  water  which  can  be  delivered  to  the  maximum 
area  of  land,  the  maximum  control  of  flood  waters,  the 
maximum  storage  of  waters,  the  effect  of  deforestation, 
and  all  possible  and  practicable  uses  for  such  waters  in 
the  state  of  California.  It  shall  be  the  duty  of  the  state 
engineer  to  determine  a  comprehensive  plan  to  accom- 
plish the  above  purpose  and  to  estimate  the  cost  of  con- 
structing dams,  canals,  resei-voirs  or  other  work  neces- 
sary in  carrying  out  this  plan  and  to  report  the  results 
of  his  investigations  with  recommendations  not  later 
than  the  legislative  session  of  1923." 

The  plan  is  so  ambitious,  and  has  raised  so  much 
conti'oversy  in  California  that  there  is  presented  here- 
with a  resume  of  its  main  features,  condensed  from  a 
statement  by  its  proponent,  Robert  B.  Marshall,  and 
also  a  statement  of  reasons  why  the  scheme  is  imprac- 
ticable, the  latter  coming  from  the  San  Francisco 
Section,  Am.  Soc.  C.  E.  On  page  977  the  project  is 
discussed   editorially.     The   Marshall   resume  follows: 


MAP   OP   CALIFORNIA,   SHOWING   LOCATION   OF   CANALS 
AND  DAMS  IN  MARSHALL  IRRIGATION  SCHEME 

project  that  it  would  provide  for  the  irrigation  of 
12,000,000  acres.  The  transfer  of  waters  from  one 
.asin  to  another  is  based  on  the  assumption  of  state 
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From  a  diversion  dam  to  be  built  across  the  Sacramento 
River  just  above  Redding,  water  would  be  carried  in  large 
canals  down  each  side  of  the  Sacramento  Valley  and  thence 
up  each  side  of  the  San  Joaquin  Valley.  These  main  canals 
would  operate  by  gravity,  siphons  or  pumps  as  may  be 
expedient.  On  the  main  west  side  canal  opposite  San 
Francisco  a  large  supply  would  be  diverted  for  the  use  of 
that  city  and  vicinity.  The  main  east  side  canal  would  be 
twice  ended  and  each  time  started  again  at  higher  levels 
where  new  supplies  are  available.  Separate  in  construc- 
tion and  operation  from  these  two  systems,  a  third  system 
or  Los  Angeles  unit  would  be  dependent  upon  the  Kern 
River  which  would  be  diverted  through  a  long  tunnel  for 
use  in  southern  California.  To  offset  the-  diversion  of  the 
Kern  River  waters  from  the  San  Joaquin  Valley,  the 
Klamath  River  would  be  diverted  below  Klamath  Falls  and 
carried  into  the  upper  Sacramento  River  near  Shasta 
Springs.  Above  all  these  main  canals  the  tributary  streams 
would  be  drawn  upon  through  reservoirs  to  be  built  along 
their  courses.  Further  flexibility  of  the  total  flow  would 
be  provided  by  additional  storage  below  the  canals. 

The  funds  for  this  development  would  be  raised  through 
a  state-authorized  bond  issue,  and  the  interest  on  these 
bonds  would  be  met  by  revenue  from  the  sale  of  hydro- 
electric current  to  be  generated  as  construction  proceeds. 
A  surplus  would  be  created  for  maintenance,  depreciation, 
etc.,  leaving  the  users  of  water  to  pay  the  cost  of  construc- 
tion by  the  purchase  of  water  from  the  state  for  a  period 
of  say  fifty  years. 

The  Klamath  River  would  be  diverted  at  El.  4,000  ft., 
taken  by  tunnels  and  canals  for  a  distance  of  40  mi.  over 
Shasta  Pass  at  El.  3,792  ft.  and  dropped  1,250  ft.  into  the 
Sacramento  River  near  Shasta  Springs.  This  would  develop 
375,000  hp.  and  add  more  than  2,000,000  acre-ft.  to  the 
water  supply  of  the  central  valleys. 

The  east  side  main  canal  would  leave  Redding  at  about 
EI.  440  and  would  flow  southeast  on  a  grade  of  about  6  in. 
per  mile,  picking  up  water  from  each  stream  traversed. 
This  canal  would  follow  the  foothills  on  the  east  side  for 
most  of  its  length  and  would  end  at  a  point  where  it 
approached  a  crossing  of  the  San  Joaquin  River.  Above 
this  point  a  second  section  of  the  east  side  main  canal 
would  start  from  a  diversion  dam  on  the  Stanislaus  River 
at  about  El.  400  and  be  carried  thence  high  above  and  east 
of  Fresno  to  a  point  above  Tulare  Lake.  A  third  section 
would  start  from  about  El.  1,000  on  the  San  Joaquin  River 
and  flow  south  past  Bakerfield,  around  the  south  end  of  the 
San  Joaquin  Valley  and  thence  north  again  on  the  west 
side. 

The  west  side  main  canal  would  leave  Redding  at  about 
El.  440  and  would  flow  south  along  the  foothills  through 
Creston  Pass,  delivering  water  at  Benicia  at  El.  300  where 
an  inverted  siphon  would  carry  it  across  Benicia  harbor. 
TTie  route  would  pass  thence  through  the  Martinez  tunnel, 
into  the  Concord  Valley  and  up  the  west  side  of  the  San 
Joaquin  Valley  toward  the  terminus  of  the  other  canal 
built  around  the  head  of  the  valley.  A  dam  would  be  con- 
structed across  Carquinez  Straits  to  prevent  the  encroach- 
ment of  salt  water  into  the  central  valleys. 

San  Francisco  would  be  served  direct  by  means  of  a 
pipe  line  laid  on  the  Dumbarton  dam.  a  structure  which 
would  be  built  across  the  lower  end  of  San  Francisco  Bay 
to  reclaim  the  marsh  lands  south  of  that  point.  The  Santa 
Clara  Valley,  as  well  as  Oakland,  Richmond,  Berkeley  and 
Alameda,  would  be  .served  by  a  supply  brought  in  by  canal 
and  tunnel  lines  from  the  main  west  side  canal. 

The  only  ample  water  supply  for  southern  California 
lands  not  now  served  is  the  Kern  River.  This  could  be 
made  to  supply  all  the  water  southern  California  can 
reasonably  get  and  perhaps  all  that  territory  would  need  for 
150  years.  To  accomplish  this  a  300-ft.  dam  would  be  built 
across  Kem  Rivor  impounding  a  reservoir  with  a  surface 
area  of  40  sq.mi.  at  El.  2,700  ft.  This  .oupply  would  be 
taken  through  a  .33-mi.  tunnel  to  a  crossing  about  700  ft. 
under  the  present  Los  Angeles  aqueduct  in  the  Mojave 
Desert.  Continuing  south  to  a  point  near  Clearwator,  about 
90  mi.  from  the  Kem  reservoir,  the  conduit  would  drop 
about    300    ft.    to    another    intersection    with    the    present 


aqueduct,  which  would  be  paralleled  from  that  point  on 
For  additional  storage  and  power,  four  200-ft.  dams  would 
be  built  on  the  south  fork  of  the  Kem  River,  developing  a 
total  drop  of  4,000  feet. 

In  conclusion  it  is  recommended:  (1)  that  the  California 
Legislature  appoint  a  committee  of  five  to  report  within 
three  months  as  to  the  general  practicability  of  the  pro- 
posed plan,  and  make  the  necessary  appropriation  for  the 
expenses  of  this  investigation.  (2)  That  upon  a  favorable 
report  from  the  committee  the  Legislature  at  once  enact  the 
necessary  measures  to  put  these  plans  into  effect.  (3)  That 
Congress  be  requested  to  allow  railroad  and  highway 
bridges  to  be  built  across  the  straits  of  Carquinez  and  to 
turn  over  the  control  of  the  navigable  portions  of  Sacra- 
mento and  San  Joaquin  rivers  to  California. 

Views  in  Opposition  to  Marshall  Plan 
The  San  Francisco  Section,  Am.  Soc.  C.  E.,  after 
thorough  consideration  of  the  Marshal]  plan,  and  in 
accord  with  the  advice  of  engineers  with  many  years 
of  irrigation  experience,  cites  a  number  of  reasons  why 
the  Marshall  plan  is  not  feasible.  Some  of  these  are 
extracted  in  the  following: 

(1)  There  are  no  storage  sites  in  the  main  Sacramento 
River  basin  that  can  be  used  for  storing  anything  like  the 
total  flow  of  the  Sacramento  River. 

(2)  One-half  to  one-third  of  the  Sacramento  River  flood 
waters  must  waste  into  the  ocean — the  only  way  to  store 
these  floods  would  be  in  reservoirs  located  in  the  main  river 
channel  itself  and  such  reservoirs  are  not  available.  Thus, 
only  part  of  the  largest  floods  can  be  stored  and  this  part 
is  not  more  than  sufficient  to  supply  irrigable  areas  in  the 
Sacramento  Valley  itself. 

(3)  If  some  statewide  canalization  project  were  feasible, 
its  cost  must  be  many  times  that  of  present  irrigation 
projects  which  are  costing  all  that  the  irrigated  areas  can 
afford  to  pay  for  water. 

(4)  The  attempt  to  divert  water  from  almost  every 
important  stream  in  the  state  into  other  water.sheds  would 
result  in  endless  litigation  over  water  rights. 

The  following  has  been  taken  from  a  review  of  the 
Marshall  plan  prepared  by  V.  S.  McClatchy,  for  many 
yeans  president  of  the  California  State  Reclamation 
Board: 

The  Marshall  plan  is  a  slight  modification  of  a  plan  sug- 
gested tentatively,  and  in  the  absence  of  engineering  data, 
in  1874  by  D.  S.  Alexander,  G.  H.  Mendel  and  George 
Davidson,  and  which  was  presented  before  the  flood  control 
committee  of  Congress  in  1916  in  an  endeavor  to  defeat  the 
Sacramento  Valley  bypass  system  which  is  now  being 
carried  out.  My  report  on  this,  made  as  president  of  the 
Reclamation  Board,  pronounced  the  project  practically 
impossible  and  perhaps  physically  impossible,  as  well. 

How  shrewdly  the  old  plan  has  been  revived  for  promo- 
tion purposes  and  why  it  has  met  general  support  after 
superficial  examination  becomes  apparent  when  it  is  noted 
that  the  present  scheme  promises  everybody  something — 
and  frequently  something  which  he  had  no  hope  of  obtain- 
ing. The  arid  lands  west  of  the  San  Joaquin  Rivor,  which 
have  no  available  water  supply,  are  promised  water  from 
the  east  side  of  the  San  Joaquin.  The  insufllcient  supply  on 
the  cast  side  of  the  San  Joaquin  is  to  be  replenished  with 
water  from  the  Sarramrnto.  The  Sacramento  Valley  itself 
is  promised  water  from  floods  now  wasting  in  the  sea.  Los 
Angfeles  and  the  .south,  always  hungry  for  water,  are 
promised  the  entire  flow  of  the  Kom.  San  Francisco  and 
San  Jose  arc  oflfercd  water  for  municipal  purposes  and  so 
on. 

If  the  Marshall  plan  cannot  be  carried  out,  its  promotion 
at  this  time  will  do  the  state  serious  injury.  Real  estate 
speculator.s  are  preparing  a  campaign  U>  sell  at  liberal 
prices  blocks  of  land  which  have  no  water  for  irrigation 
and  which  have  had  in  the  past  no  available  .sources  of 
supply,  but  to  whirh  the  Marshall  plan  promises  adequate 
irrigation  facilities. 
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All  eiigineeiing  authorities  who  have  investigated  the 
matter  agree  that  most  of  the  available  reservoir  sites  in  tho 
Sierras  are  above  and  not  below  the  sources  of  flood  and 
therefore  of  no  value  in  conserving  flood  flow,  and  that  the 
known  available  reservoir  capacity  belovi'  the  sources  of 
flood  is  entirely  inadequate  to  hold  back  even  the  ordinary 
floods. 

The  Sacramento  River  flood  control  report  (House  No. 
616,  Session  1916)  states  that  to  carry  a  flow  of  200,000 
sec-ft.  (one-third  the  excess  flow  of  the  Sacramento)  would 
require  a  canal  1,800  ft.  wide  and  20  ft.  deep,  if  built  on  a 
grade  of  0.8  ft.  per  mile.  Suppose  a  canal  of  only  half 
this  capacity  were  sufficient  for  the  Marshall  plan.  Would 
any  engineer  assert  the  practicability  of  constructing  a 
canal  of  this  size  along  the  foothills  of  the  Sierras,  com- 
mencing at  or  above  Red  Bluff'  at  El.  400  to  50O  and  run- 
ning down  into  the  San  Joaquin  Valley?  If  physical 
obstacles  and  property  that  might  be  damaged  by  a  break 
in  such  a  canal  did  not  prevent  its  construction,  would  not 
the  cost  alone  end  further  consideration  of  the  plan?  The 
canal  considered  in  the  Congressional  report  above  referred 
to,  extending  from  Red  Bluff  to  Dos  Palos,  was  esti- 
mated to  cost  $700,000,000  under  most  favorable  conditions 
in  1916. 

The  maintenance  of  such  great  canals  high  above  the 
Sacramento  Valley  would  be  a  menace  to  the  inhabitants 
of  the  valley  below  them.  Breaks  cannot  be  prevented  with 
certainty  and  would  have  to  be  expected.  When  they 
occurred  the  result  would  be  enormous  damage  and 
probable  loss  of  life  and  there  is  serious  question  at  to 
whether  breaks  at  certain  critical  points  could  be  repaired 
without  almost  prohibitive  cost. 

Promotion  of  the  Marshall  plan  is  retarding  development. 
The  promises  made  by  the  promoters  arc  of  such  universal 
application  that  they  would  call  for  an  entire  change  in  the 
state  system  of  water  distribution.  Land  owners  hesitate 
to  go  forward  with  present  plans  in  the  doubt  as  to  whether 
their  local  sources  of  supply  are  to  be  commandeered  and 
used  in  a  statewide  distribution  system. 

Any  investigation  aimed  toward  improving  present  con- 
ditions is  worth  while;  but  let  us  not  deceive  ourselves  nor 
assist  the  bunco  fame  of  a  few  real  estate  speculators  who 
care  more  for  their  own  profits  than  for  benefit  to  their 
customers  or  the  prestige  and  permanent  welfare  of  the 
state. 

This  suggestion  is  not  intended  in  any  way  as  a 
reflection  upon  Mr.  Marshall,  whose  good  faith  in  this 
matter  is  not  questioned  and  whose  abilities  in  his  own 
field  are  fully  recognized. 

For  pi-c\iou.<  references  to  the  Marshall  plan  see  Engineering 
Nrws-Rccord,  Feb.  10.  1921,  pp.  273  and  277.  and  April  7.  p. 
one. — Editor. 


State  Co-operation  in  Steam  Gaging 

Thirty-three  states  and  several  municipalities  are 
(O-operating  in  the  stream  gaging  work  of  the  Water 
Resources  Branch  of  the  U.  S.  Geological  Survey,  con- 
gressional appropriations  being  inadequate  for  the  inves- 
tigations needed.  This  condition  was  stated  in  a  paper 
read  at  the  recent  meeting  of  the  National  Drainage 
Congress  by  N.  C.  Grover,  of  the  U.  S.  Geological  Sur 
vey,  in  order  to  make  plain  that  any  considerable 
extension  of  the  steam-gaging  work  is  impossible  at 
present.  From  these  outside  sources  more  than  $160,000 
were  made  available  during  the  past  fiscal  year.  The 
Federal  appropriation  was  $175,000,  which  must  pro- 
vide also  for  the  cost  of  investigations  of  ground  water 
and  quality  of  water.  The  demand  for  additional  work 
is  insistent  in  states  already  co-operating  and  also  in 
states  where  little  or  no  work  is  now  being  done.  To 
meet  this  demand  and  to  provide  for  increased  cost  of 
work  due  to  the  depreciation  of  money  values,  the  estt- 
mates  for  stream  gaging  for  the  next  fiscal  year  have 
been  increased  to  $300,000. 


Principles  of  Traffic  Regulation 
on  City  Streets 

Trained  Officials  the  First  Requisite — Education  of 

Public  Important — Uniformity  Needed 

in  Traffic  Codes 

By  William  P.  Eno 

Specialist   in    Traffic    Regulation,    Washington.    D.    C. 

Paper  presented  May  23  at  the  Conference  on  Highway  Traffic 
Regulation  held  vnder  the  auspices  of  Yale  University,  Nete 
Hiivrn,  Conn. 

THE  science  of  highway  traffic  regulation  consists  in  the 
knowledge  of  how  to  regulate  the  movement  of  vehicles 
and  pedestrians  so  that  they  interfere  with  one  another  as 
little  as  possible  and  are  enabled  to  go  from  point  to  point 
in  the  shortest  time  compatible  with  safety.  Traffic  regu- 
lations are  divided  into  two  parts — general  and  special.  Gen- 
eral highway  traffic  regulations  are  those  which  contain 
all  things  essential  for  the  largest  city  and  nothing  super- 
fluous for  the  smallest  village.  Such  regulations  should  be 
standardized  and  their  general  use  insisted  upon  throughout 
the  whole  country.  Failure  to  realize  this  fact  has  always 
resulted  in  chaos  and  unnecessary  loss  of  life. 

In  the  scientific  regulation  of  traflic,  the  first  and  most  im- 
portant step  is  the  education  of  those  to  be  regulated.  If 
this  principle  is  followed  the  work  of  the  police  becomes 
that  of  promoters  and  assistants  rather  than  that  of  en- 
forcers. Drivers  and  pedestrians,  when  they  know  their 
rights,  become  the  real  regulators,  as  they  resent  infraction 
by  those  few — a  constantly  diminishing  number — attempt- 
ing to  over-ride  the  rights  of  others.  This  was  once  a 
theory,  but  to  those  familiar  with  the  work  it  has  long  since 
proved  to  be  a  fact.  If  educational  measures  are  relaxed 
traffic  regulation  goes  backward. 

It  is  essential  that  general  traffic  regulations  be  brief  or 
they  will  not  be  read,  clear  or  they  will  not  be  understood, 
reasonable  or  they  cannot  be  enforced,  uniform  or  they 
will  result  in  confusion  and  danger.  The  first  set  of  gen- 
eral highway  traffic  regulations  was  adopted  in  New  York 
on  Oct.  30,  190.3.  These  have  gone  through  many  revisions. 
They  were  officially  issued  in  Paris  on  July  10,  1912.  On 
May  8,  1919,  a  new  revision,  most  carefully  prepared,  was 
offered  for  standardization  by  the  Council  of  National  De- 
fense through  its  highways  transport  committee.  It  is  not 
probable  that  any  other  set  will  be  compiled  in  the  near 
future  which  will  be  better,  although  arrangements  should 
be  made  so  that,  from  time  to  time,  suggestions  for  im- 
provements can  be  considered. 

Trained  Direction  Necessary 

The  greatest  trouble  in  traffic  now  is  that  many  of  the 
cities  have  delegated  aldermen,  commissioners  or  police 
officers  to  formulate  traffic  rules.  These  officials,  with  few 
exceptions,  not  content  to  profit  by  the  experience  of  others, 
appear  to  have  been  actuated  in  their  legislative  efforts  by 
a  desire  to  originate  and  satisfy  a  pride  of  authorship.  The 
result  of  their  efforts  has  been  that  while  they  have  plagia- 
rized themselves  by  adopting  everything  of  value  in  the  New 
Yoi'k  regulations,  these  have  been  so  distorted  by  rearrange- 
ment, rewording  and  by  important  omissions  and  unim- 
portant additions  that  the  patchwork  thus  produced  has  been 
confusing  and  much  too  long.  The  sets  of  regulations  given 
to  some  of  our  cities  contained  over  6500  words,  lacking 
both  sequence  and  order  and  mixing  up  special  regulations 
with  genei'al  regulations. 

Traffic  regulations  should  never  be  in  the  form  of  an 
ordinance,  but  there  should  be  an  ordinance  or  some  other 
law  empowering  the  police  departments  to  adopt  the  Council 
of  National  Defense  code  without  change  of  any  kind.  This 
is  the  practical  way  of  attaining  uniformity  so  much  to  be 
desired  because  absolutely  necessary  for  safety. 

The  Council  of  National  Defense  Code  is  printed  in  a 
4  X  6-in.  four-page  folder  in  an  especially  approved  form, 
containing  marginal  notes,  and  on  a  placard  about  14  x  20  in. 
The  folders  should  be  kept  for  distribution  at  every  police 
station  and  every  driver  should  be  obliged  to  pass  an  exam- 
ination on  the  regulations  and  carry  a  copy  with  him  when 
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driving.  The  placards  should  be  displayed  in  public  garages, 
stables,  schools  and  station  houses,  and  on  standards  in  pub- 
lic places  in  order  that  pedestrians  as  well  as  drivers  may 
have  an  opportunity  to  become  familiar  with  them.  Schools 
should  instruct  their  pupils  in  the  regulations  and  hold 
examinations  and  drills.  We  must  rely  on  education  of 
pedestrians  through  directions  which  appeal  to  common 
sense. 

In  trying  to  educate  the  public  in  general  regulations  we 
should  eliminate  all  thought  of  special  regulations,  which 
must  not  under  any  circumstances  be  written  into  or  form 
a  part  of  the  general  regulations.  In  addition  to  the  folders 
and  placards  of  regulations  cities  should  issue  a  pamphlet 
setting  forth  the  special  regulations,  particularly  those  in 
regard  to  the  approach  to  and  departure  from  places  of 
assembly,  a  list  of  one-way  traffic  streets,  the  method  of  ob- 
taining licenses  for  driving,  registration  for  vehicles,  laws 
on  equipment,  etc,  etc.  This,  however,  is  a  separate  and 
distinct  thing  and  must  not  be  confounded  with  general 
regulations. 

Special  Regulations 

Special  regulations  are  those  wh'ch  can  be  brought  about 
by  traffic  guides  consisting  of  lines,  signs,  standards,  bump- 
ers, dummy  cops,  semaphores,  crowsnests,  direction  lights, 
etc.,  which  can  be  extensively  employed  to  guide  the  move- 
ments of  both  pedestrians  and  drivers. 

Lines  are  of  exceeding  importance  but  not  when  unscien- 
tifically placed.  Trained  experts  should  be  employed  to  lay 
them  out. 

Signs  should  denote  their  meaning,  as  far  as  practical,  by 
their  shape  and  color,  different  color  combinations  being 
used  for  different  purposes.  The  best  combination  consists 
of  vivid  yellow  letters,  arrows  or  graphics  on  a  black  back- 
ground. These  should  be  used  for  moving  vehicles.  Second- 
ary signs  for  stationery  vehicles  should  have  these  colors 
reversed  and  tertiary  signs,  or  those  for  the  control  of 
pedestrians,  should  have  red  letters,  arrows  or  graphics  on 
a  white  background. 

Standards  should  never  be  joined  by  ropes,  chains  or  pipes, 
as  such  practice  is  dangerous.  They  should  be  only  suffi- 
ciently heavy  to  remain  in  place  in  a  high  wind.  Their 
bases  should  be  of  special  pattern  to  avoid  rolling  if 
knocked  over.  It  is  better  to  accentuate  their  visibility  by 
placing  them  within  painted  lines  or  on  a  white  disk.  The 
bases  and  tops  of  portable  standards  should  be  painted 
bright  red  and  the  pipes  with  black  and  white  bands  from 
8  to  12  in.  wide,  the  top  and  bottom  bands  being  white. 

Bumpers  should  be  kept  painted  white  and  should  stand 
on  a  painted  white  disk  so  that  they  can  be  more  easily  seen. 

"Dummy  Cops,"  or  posts  designed  as  substitutes  for 
traffic  officers,  first  recommended  in  1904,  have  multiplied 
so  that  there  are  now  hundreds  of  thousands  of  various 
designs.  They  should  be  standardized  as  far  as  possible, 
painted  in  the  same  way  as  traffic  standard.s,  placed  on 
white  disks  and  effectively  lighted  at  night.  The  dummy 
cop  is  far  more  effective  and  certainly  more  economical 
than  anything  else  except  an  expert  traffic  officer  and  when 
such  an  officer  is  not  available  a  dummy  cop  should  be  used. 

Semaphores  should  be  so  constructed  that  their  signs  may 
be  placed  in  a  neutral  position  and  then  they  may  be  left 
as  dummy  cops  when  there  is  no  traffic  officer  on  duty. 

Crou-nneslx,  such  as  used  in  Detroit,  have  proved  of  in- 
estimable value  and  should  be  investigated  carefully  for 
use  in  every  city. 

Traffic  Regulatinti  Lights  should  be  given  further  study 
in  order  to  develop  them  for  traffic  purposes. 

Role  of  Police  in  Traffic 

The  general  and  special  duties  of  police  in  traffic  regula- 
tion, uniform  co^le  of  signal.-*,  traffic  bureau,  traffic  court, 
etc.,  are  treated  at  length  in  the  text  book  entitled  "The 
Science  of  Highway  Traffic  Regulation"  [by  W.  P.  Eno]. 
There  are,  however,  certain  points  that  should  be  insisted 
upon  if  we  expect  to  reduce  the  loss  of  life  and  increase  the 
saving  of  time. 

The  head  of  a  police  department  should  never  attempt 
traffic  regulation  himself,  but  should  delegate  his  powers  to 


an  officer  not  responsible  to  any  one  except  the  head  of  the 
department.  He  should  have  full  authority  and  be  held 
accountable  for  results  only.  Members  of  the  traffic  squad 
and  other  policemen  when  detailed  on  traffic  duty  should 
be  under  his  control.  He  could  have  ready  for  use  at  all 
times  a  motor  car  in  order  that  he  may  keep  in  close  touch 
with  his  work. 

The  only  way  the  world  can  make  up  for  the  cost  of  the 
war  is  by  administering  public  as  well  as  private  enterprises 
in  the  future  so  that  they  may  function  without  avoidable 
waste  of  life  or  money.  In  computing  what  traffic  regula- 
tion can  do,  we  are  forced  to  adopt  premises  more  or  less 
conjectural  though  founded  on  experience.  The  figures  are 
given  for  what  they  are  worth. 

Traffic  Accident  Losses: 

It  is  not  possible  to  obtain  an  accurate  count  of  lives  lost 
by  traffic  accidents  because  many  of  the  injured  get  away 
and  die  afterward,  leaving  no  record.  Estimates  of  the 
yearly  loss  of  life  in  the  United  States  [from  traffic  acci- 
dents] run  from  10,000  to  57,473,  the  latter  estimate  being 
from  an  official  report  from  Australia  for  the  year  1920. 
This  report  states  that  during  the  nineteen  months  when  the 
United  States  was  in  the  war  48,000  men  were  killed  in 
battle  or  died  of  wounds.  That  during  the  same  nineteen 
months  91,000  were  killed  on  the  highways,  25,000  of  these 
being  children  of  school  age.  This  is  at  the  rate  of  57,473  in 
a  year,  and  at  $10,000  per  life — the  amount  the  courts  usually 
allow — it  means  a  loss  of  $574,730,000.  This  sum,  added 
to  the  financial  loss  through  accidents  to  persons  and  prop- 
erty, the  saving  of  time  and  money  to  people  and  the  in- 
creased efficiency  of  vehicles  through  traffic  regulation, 
indicate  a  loss  of  more  than  $3,000,000,000. 

We  may  fairly  suppose  that  if  there  were  no  traffic  regu- 
lations twice  that  amount  would  be  lost,  and  we  may  also 
assume  that  if  traffic  regulation  was  twice  as  good  as  it  is 
we  would  save  at  least  half  of  what  is  now  lost  or  $1,500,- 
000,000  per  year. 

These  figures,  inaccurate  though  they  may  be,  since  they 
are  founded  on  assumed  premises,  I  believe  not  to  be  exag- 
gerated. It  is  now  time  for  us  to  realize  that  the  subject 
of  traffic  regulation  must  be  taught  in  schools  and  in  uni- 
versities and  the  problems  worked  out  by  engrineers  of 
ability. 

Nearly  ten  years  ago,  many  of  our  city  planners  and 
other  engineers  began  to  take  an  interest  in  traffic  regula- 
tion until  now  the  subject  may  be  regarded  as  a  legitimate 
branch  of  civil  engineering  and  as  such  it  should  be  in  the 
hands  of  men  thoroughly  trained  for  the  purpose. 

The  great  loss  of  life,  time  and  money  is  largely  due  to 
the  fact  that  practically  every  city  has  been  allowed  to 
make  its  own  regulations,  which  are  usually  enforced  by 
untrained  traffic  officers.  Such  methods  are  uneconomical 
and  should  be  superseded  by  those  of  intelligence. 


Propose  Large  Irrigation  Project 

Estimates  recently  prepared  and  submitted  to  Gov- 
ernor Hart  of  Washington  and  to  members  of  the  state 
reclamation  board,  show  that  costs  of  complete  develop- 
ment of  the  proposed  Horse  Heaven  Irrigation  District, 
lying  between  the  Columbia  and  lower  Yakima  rivers 
in  south  central  Washington,  will  aggregate  $31,522,- 
644.  The  figures  were  compiled  by  a  committee  repre- 
senting landowners  in  the  district.  Plans  as  outlined 
provide  for  a  main  canal  system  following  the  east 
side  of  the  Klickitat  canyon,  concrete-lined  throughout 
with  riveted  steel  pipe  for  siphon  crossings,  and  a 
system  of  rcinforced-concretc  distribution  and  lateral 
canals.  Three  reservoirs  arc  contemplated.  The  first 
plan,  however,  is  to  use  the  natural  flow  without  im- 
pounding. On  this  basis,  the  cost  of  the  supply  canal.s, 
intake,  etc.,  is  placed  at  $20,295,928,  and  the  cost  of 
the  distribution  .system  $.'?,r)78.00n.  Storage  reservoirs 
to  be  built  later  are  estimated  to  cost  $4,.59.'>,152. 
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B.  Welchii  as  Test  for  Safe  Water  and  Cause  of 
Water-Borne  Diarrhea 

Conclusion  of  Survey  of  Practice  and  Opinion — B.  Welchii  Technique  at  Montclair  and  Jersey  City,  N.  J. 
and  Method  Used  by  D.  D.  Jackson  for  Detecting  and  Isolating  B.  Sporogenes  and  B.  Welchii 


A  tabular  sionnianj  of  reports  from  66  engineers, 
bacteriologists  and  others  as  to  the  use  of  the  B.  Welchii 
test  for  tvater  and  the  liklihood  that  the  genu  causes 
intestinal  disturbances  appeared  in  Engineering  News- 
Record  for  June  2,  page  929,  with  a  number  of  supple- 
mentary statements.  These  statements  are  here  con- 
cluded and  some  notes  on  laboratory  technique  are  given. 
The  numerals  preceding  the  names  of  each  correspond- 
ent refer  to  the  table  printed  in  our  issue  of  June  2, 
1921,  pp.  330-331. — Editor. 

Further  Supplementary  Statements 

31.  N.  J.  Hoivard,  Toronto,  Out. — In  many  laboratorie.- 
there  is  a  tendency  to  assume  that  a  certain  type  of  bacteria. 
not  killed  by  chlorine,  and  which  produces  abundant  gav 
formation  (usually  after  48-hr.  incubation),  is  B.  Welchii. 
I  think  that  in  the  great  majority  of  such  cases  careful 
moiphological  and  biological  studies  would  show  that  the 
organism,  while  belonging  to  the  anaerobic  gi'oup,  was  not 
the  typical  B.  Welchii. 

The  temperature  of  the  water  in  Toronto  during  at  lea;  t 
two  months  of  the  year  is  below  34  deg.  F.,  yet  an  examin- 
ation of  the  records  covering  a  period  of  six  years,  and 
based  upon  the  examination  of  six  samples  a  day  during  that 
period,  shows  no  evidence  that  chlorine  is  not  absolutely 
effective  in  sterilizing  the  water.  We  are  satisfied  that,  at 
least  in  Toi-onto,  the  efficiency  of  the  sterilization  process 
is  not  impaired  by  cold  water  conditions.  This  may  not 
apply  to  other  cities  where  the  content  of  the  water  may 
be  entirely  different.  We  have  no  record  showing  the  pre- 
valence of  seasonal  epidemics  in  Toronto.  A  few  years  ago 
the  accidental  opening  of  a  water  valve  controlled  by  an 
industrial  concern  resulted  in  some  untreated  water  being 
drawn  into  the  city  mains.  The  area  supplied  by  these  mains 
was  plotted  out,  and  a  house-to-house  inspection  made.  It 
was  expected  that  an  epidemic  would  result,  but,  apart 
from  some  vomiting  which  affected  children  only,  no  ill 
effects  were  recorded. 

Recently  I  published  an  article  (Canadian  Engineer,  Jan. 
20,  1921)  on  the  prevalence  of  typhoid  fever  in  Toronto 
during  the  summer  months,  when  the  raw  water  was  most 
seriously  polluted.  It  had  been  pointed  out  in  England  by 
Sir  A.  C.  Houston,  director  of  water  examination,  Metro- 
politan Water  Board,  that  the  pi'evalence  of  typhoid  fever 
did  not  generally  follow  the  worst  water  periods,  as  judged 
by  chemical  and  bacterial  tests.  I  showed  that  in  Toronto, 
as  in  many  American  cities,  typhoid  fever  cases  did  increase 
and  follow  the  worst  water  periods  of  pollution,  but  that 
since  bacterial  examination  of  the  water  after  filtration  and 
chlorination  clearly  showed  the  water  to  be  sterile,  there 
was  no  indication  that  typhoid  fever  in  Toronto  was  water 
borne. 

Does  Not  Cause  Epidemics 

I  know  of  very  little  evidence  that  B.  Welchii  causes  gas- 
tro-cnteritis  epidemics.  As  isolated  from  water  and  sewage 
the  germ  is  almost  universally  regarded  as  non-pathogenic 
in  character.  Possibly  certain  types  of  spore  formers 
somewhat  similar  to  B.  Welchii,  and  which  have  been  fre- 
quently isolated  from  water  and  milk  supplies,  are  capable 
of  causing  epidemics  of  diarrhea.  But  in  these  cases  the 
organism  would  have  to  be  present  in  considerable  numbers 
before  an  epidemic  would  result,  and  it  is  hard  to  see  how 
this  could  happen  in  a  water  that  had  been  efficiently 
chlorinated.  Even  if  the  spores  resisted  chlorination,  it  is 
probable  that  they  would  be  weakened  and  much  less  liable 
to.be  of  a  virulent  natui-e. 

Where  it  is  claimed  that  B.  Welchii  is  the  actual  cause 
of  an  epidemic,  it  should  not  be  difficult  to  establish  the  fact. 


Bacterial  e.xamination  of  the  feces  of  those  affected  should 
show  the  presence  of  B.  Welchii  in  enoi-mous  numbers.  The 
bacillus  is  nonnally  present  in  the  intestinal  flora,  but  in 
an  epidemic,  if  it  was  the  direct  cause,  it  would  predominate. 
If  it  can  be  clearly  shown  that  B.  Welchii  is  direct  cause 
of  intestinal  disturbances  a  very  difficult  controversy  will 
arise,  involving  a  radical  change  in  present  ideas  of  the 
efficacy  of  chlorine  in  eliminating  water-borne  epidemics. 
The  results  of  effective  chlorination  have  been  so  conclusive 
that  one  hesitates  to  accept  any  such  new  theories,  because, 
if  the  contention  were  a  sound  one,  epidemics  would  be  of 
frequent  occurrence  in  almost  all  American  cities. 

Classifying  Bacteria 

During  the  war  much  work  was  carried  out  by  American 
and  British  authorities  on  the  classification  and  study  of 
anaerobic  bacteria.  Several  types  of  these  anaerobes  have 
been  isolated  from  water  and  sewage,  including  B.  Welchii, 
B.  Aerogenes  Capsulatus,  B.  Sporogenes,  B.  Enteritidis, 
Sporogenes,  and  at  least  ten  others  not  classified.  It  is 
probable  that  some  of  these  are  one  and  and  the  same 
bacillus,  the  morphology  having  been  slightly  altered  by 
the  cultural  methods  used.  The  typical  B.  Welchii  does  nor 
form  spores,  whereas  both  B.  Aerogenes  Capsulatus  and  B. 
Enteritidis  Sporogenes  of  Klein  are  spore  formers.  There 
is,  however,  an  atypical  variety  of  B.  Welchii  which  forms 
spores.  This  would  seem  to  have  a  distinct  bearing  upon  the 
efficacy  of  chlorine,  and  upon  the  powers  of  the  spore 
formers  to  resist  effective  chlorination.  Some  years  ago 
when  Klein  isolated  the  B.  Enteritidis  Sporogenes,  following 
an  epidemic  of  diarrhea  in  St.  Bartholomew's  Hospital, 
London,  England,  he  found  the  stools  of  the  sixty  cases  in- 
volved to  be  literally  swarming  with  the  bacilli,  but  the 
epidemic  was  traced  to  the  milk  supply. 

The  B.  Welchii  test  is  still  made  in  England  but  is  known 
as  the  B.  Enteritidis  Sporogenes  test.  Houston  in  his 
"Studies  in  Water  Supply"  (London,  1913,  pp.  157-8)  says  in 
pai-t: 

The  milk  tubes  are  examined  and  those  showing  the  B. 
Knteritidis  Sporogenes  phenomenon  (gas  formation,  separation  of 
the  whey  from  the  casein  with  precipitation  of  the  latter)  are 
registered  as  positive  results.  It  may  be  objected  that  a  variety 
of  microbes  may  produce  these  changes,  and  the  writer  has  always 
frankly  admitted  that  he  regards  the  test  primarily  as  a  test,  and 
not  necessarily  as  proving  the  presence  of  a  particular  microbe, 
and  that  microbe  alone. 

The  above  changes  in  milk  culture  were  described  by  Klein  as 
characteristically  typical  of  the  growth  of  B.  Enteritidis 
Sporogenes,  and  so  it  is  both  complimentary  and  convenient  to 
retain  the  name,  although  the  word  test  should  be  added  as 
signifying  that,  in  recording  a  positive  result,  one  is  not  nec- 
essarily committed  to  the  view  that  the  characteristic  changes  are 
produced  solely  by  one  microbe,  and  that  the  one  described  by 
Klein.  The  practically  important  point  is  that  sewages  commonly 
yield  a  positive  result  with  0.001  c  c.  and  pure  water  a  negative 
result  with   10  c.c.  or  even  more. 

32.  ."'.  C.  Prescott,  Cambridge,  Mass. — Doubtless  the 
number  of  B.  Welchii  in  water  indicates  to  some  extent  the 
degree  of  pollution.  Because  B.  Welchii  is  a  spore  former  it 
may  indicate  remote  pollution,  but  if  it  occurs  with  even 
small  numbers  of  B.  Coli  it  confirms  in  a  striking  way  the 
evidence  of  recent  pollution  supplied  by  the  colon  finding. 
Tests  for  B.  Welchii  are  very  useful  in  water  examination. 
Occurrence  of  the  germ  should  no.t  be  regarded  as  indicating 
merely  a  very  remote  degree  of  pollution.  The  B.  Welchii 
test  should  not  be  considered  as  a  substitute  for  the  B. 
Coli  test,  but  as  supplementary. 

I  am  strongly  of  the  opinion  that  heavy  infection  of  water 
with  B.  Welchii  may  give  more  or  less  serious  intestinal 
troubles,  such  as  we  had  in  Cambridge  for  a  day  or  two 
in  1920.  [See  also  report  from  Prof.  M.  C.  Whipple. — 
Editor.]  Following  the  break-up  of  snow  and  ice,  and 
probably  as  the  result  of  the  inru.sh  of  surface  water,  there 
was  perhaps  a  week  during  which  the  consumers  of  Cam- 
bridge water  were  quite  markedly  infected  with  a  diarrhea. 
Apparently  with  the  settling  of  the  water  [in  the  storage 
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resei-voirs. — Editor.]  this  disappeared.  When  we  first 
made  examinations  we  were  able  to  demonstrate  organisms 
of  both  the  colon  and  Welchii  types.  A  temporary  chlori- 
nation  plant  was  established.  The  water  quickly  resumed 
its  normal  condition  and  there  was  no  further  trouble.  I 
do  not  regard  the  Cambridge  water  as  entirely  unpolluted 
as  it  is  possible  to  get  from  time  to  time  a  colon  reaction 
and  also  B.  Welchii.  That  it  is  not  a  grossly  polluted  water 
is  shown  from  the  drop  in  the  typhoid  rate.  [Cambridge 
for  years  past  has  had  a  very  low  typhoid  rate. — Editor.] 
Probably  waters  generally  free  from  pollution  are  quite 
likely  to  cause  intestinal  disturbances  when  some  gross 
contamination  from  surface  wash  or  other  material  takes 
place,  whereas  consumers  of  constantly  polluted  water 
acquire  a  sort  of  immunity  to  the  casual  organisms.  We 
have  no  statistical  evidence  of  this  but  some  practical  evi- 
dence seems  to  be  given  by  cities  with  badly  polluted  water 
supplies — for  example,  by  Pittsburgh  before  filtration.  We 
are  still  quite  a  bit  in  the  dark  as  to  the  significance  of  B. 
Welchii. 

34.  R.  S.  Weston,  Bosto7i,— In  1899  I  studied  the  B. 
Welchii  organism  (which  is  the  same  as  the  B.  Enteritidis 
Sporogenes  of  Gaertner  and  Klein,  described  by  the  latter 
in  the  Report  of  the  Medical  Officer  to  the  English  Local 
Government  Board,  1901-2).  I  did  enough  work  on  B. 
Welchii  to  find  it  in  many  waters,  and  to  prove  that  it  was  as 
prevalent  here  as  in  England.  Not  being  a  real  bacterio- 
logist, I  dropped  the  matter,  particularly  as  most  of  my 
bacteriological  friends  were  not  in  favor  of  searching  for 
the  organism  in  the  ordinary  routine  and  also  because  it 
was  then  necessary  to  inoculate  guinea  pigs  with  the 
organism  in  order  to  demonstrate  its  presence.  Since  then, 
the  methods  have  been  improved,  and  I  believe  that  the 
organism  should  be  looked  for  in  all  our  water  supplies, 
particularly  those  supplying  communities  where  intestinal 
disturbances  are  prevalent. 

I  do  not  believe  that  the  ordinary  dose  of  chlorine,  say  0.5 
p.p.m.,  affects  the  spores  of  B.  Welchii,  although  Houston 
states  that  a  larger  percentage  of  the  latter  organism  than 
of  B.  Coli  is  removed  by  filtration.  This  he  believes  is  be- 
cause of  the  greater  motility  of  the  B.  Coli  and  the  larger 
diameter  of  the  spores  of  B.  Welchii.  Because  both  these 
organisms  are  intestinal  forms  and  are  abundant  in  sewage 
and  silt,  and  also  because  B.  Welchii  is  very  prevalent  in 
richly  manured  soil,  there  is  no  reason  why  the  organisms 
which  are  most  easy  to  detect  should  be  selected  for  study 
and  the  search  for  B.  Welchii  neglected,  particularly  in 
waters  which  have  been  treated  with  chlorine  in  doses  in- 
sufficient to  kill  the  spores  of  the  latter.  Houston  and  others 
have  advocated  the  super-chlorination  of  water  (followed  by 
the  use  of  an  antichlor)  to  make  sure  that  not  only  B.  Coli 
is  killed  but  also  the  spores  of  B.  Welchii. 

The  Cambridge  Outbreak 

35.  M.  C.  Whipple,  Cambridge,  Mass. — The  Cambridge 
outbreak  [mentioned  in  the  foregoing  letter  by  Prof.  Pres- 
cott. — Editor],  was  very  elusive  and  in  my  mind  never 
pinned  down  to  facts,  chiefly  on  account  of  the  lack  of 
analytical  data.  An  outbreak  of  diarrhea  occurred  about 
the  middle  of  March,  1920,  following  a  heavy  thaw.  For 
years  we  had  been  making  analyses  of  Cambridge  water 
practically  every  week  and  sometimes  oftener.  I  had 
expected  that  the  bacterial  content  of  the  water  would  in- 
crease about  this  time,  and  it  did,  but  the  analyses  I  had 
and  any  others  I  saw  did  not  .show  conditions  to  be  as  bad 
as  they  had  been  in  some  previous  years — that  is,  the  bac- 
terial content  was  not  as  high  nor  were  B.  Coli  as  numerous 
as  at  some  other  times. 

Unfortunately,  there  were  no  analyses  by  any  laboratory 
for  .3  or  4  days  before  and  after  the  date  set  by  the  state 
epidrmiologist  for  the  onset  of  the  disturbance.  The  out- 
break lastr'd  only  2  or  ."?  days.  The  state  epidemiologist 
intimated  that  there  might  have  been  about  1,000  cases 
hut  the  true  number  is  uncertain  as  all  the  cases  were  mild, 
many  not  requiring  a  doctor.  The  publir  was  unduly 
freighloned  by  a  warning  to  boil  the  water,  this  being  sent 
<'Ut  after  the  bulk  of  the  cases  had  occurred.  Chlorination 
has  been  quite  regularly  practiced  for  some  months  past. 
[Bidb  for   filters  were   requested   In   April,   1921. — EDITOR.] 


I  made  an  extensive  study  of  the  Fresh  Pond  reser\-oir 
as  soon  as  the  trouble  started  and  also  of  the  watershed 
streams.  The  results  were  not  as  bad  as  expected,  probably 
due  to  dilution  by  the  large  run-off  from  melting  snow.  If 
the  main  reservoir,  Fresh  Pond,  had  been  polluted  to  any 
great  extent  the  pollution  would  have  manifested  itself  for 
a  considerable  time.  This  reservoir  holds  1,400,000,000  gal. 
and  the  water  is  pumped  from  it  to  the  distributing  reservoir. 
On  the  whole,  the  case  against  the  water  supply  was  not  a 
strong  one,  but  certain  epidemiological  evidence  pointed  to 
it,  such  as  the  fact  that  the  majority  of  cases  had  nothing 
in  common  but  the  water  supply.  If  pollution  occurred,  it 
was  for  a  very  short  time  only  and  escaped  notice  in  routine 
analyses. 

We  have  not  regularly  made  tests  for  B.  Welchii.  In  fact, 
I  have  never  been  able  to  appreciate  the  significance  of  this 
test.  I  fail  to  see  what  it  indicates  that  B.  Coli  does  not, 
unless  the  fact  that  B.  Welchii  may  form  spores  points  to 
pollution  far  in  the  past.  This  does  not  seem  to  be  a  great 
desideratum  in  view  of  the  fact  that  all  of  the  intestinal 
pathogens  succumb,  so  far  as  we  know,  in  water  before 
B.  Coli  succumbs.  Furthermore,  B.  Welchii  is  a  common 
inhabitant  of  the  soil. 

I  think  we  have  all  felt  that  there  may  be  disturbances 
caused  by  water  which  we  have  heretofore  disregarded  be- 
cause of  the  greater  importance  of  typhoid.  There  is  a 
question  whether  these  relatively  slight  disturbances,  if  due 
at  all  to  water,  are  the  result  of  a  mechanical  or  chemical 
irritation  or  are  caused  by  bacterial  infection. 

Experience  at  Sacramento 

36.  Frank  Bachman,  New  York  City. — B.  Welchii  and 
other  allied  lactose-splitting  organisms  have  interested  me 
for  a  number  of  years,  especially  since  the  advent  of 
chlorination.  My  best  opportunity  to  study  B.  Welchii  was 
at  Sacramento  in  1916.  The  city  was  furnishing  dirty  river 
water,  treated  with  liquid  chlorine  only.  Early  in  December, 
1916,  an  agitation  against  chlorination  arose  due  to  the  dis- 
agreeable tastes.  The  taste,  chlorine-like,  was  very  marked 
for  a  period  of  over  a  year  prior  to  this  time.  Among 
the  many  theories  advanced  as  to  the  cause  of  the  tastes 
were:  chlorination,  microscopic  organisms,  and  drainage 
from  rice  fields  some  distance  above  the  town.  The  city 
chemist  claimed  that  the  taste  was  due  to  chlorine — or  that 
at  least  it  was  similar  to  chlorine — but  his  tests  for  free 
chlorine  in  the  tap  water  were  negative.  The  rice  fields  had 
been  drained  sometime  previous,  so  that  source  was  more 
or  less  eliminated.  Microorganisms  were  few  in  number  in 
the  raw  water,  which  also  precluded  the  possibility  of  tastes 
from  this  source. 

The  local  health  board  decided  to  cut  off  the  chlorine 
supply  for  several  days  and  see  if  the  tastes  disappeared 
(a  rather  criminal  procedure).  The  State  Board  of  Health 
asked  for  an  immediate  hearing  at  which  it  was  decided 
to  put  the  chlorine  plant  into  the   state's  hands. 

As  chemist  of  the  State  Board  of  Health,  I  was  immedi- 
ately detailed  to  Sacramento.  I  found  that  the  city  dosing 
with  chlorine  at  the  rate  of  4.2  lb.  p.m.g.  or  about  0.5  p.p.m. 
Studies  showed  that  1  lb.  eliminated  tastes  and  that  no  B. 
Coli  were  found  in  the  treated  water,  while  2.2  lb.  gave  a 
slight  taste.  It  was  decided  to  use  1.8  lb.  p.m.g.  to  keep 
below  the  taste  point  and  still  give  a  high  factor  of 
safety.  The  city  has  been  using  this  dose  ever  since  with 
practically  no  complaints  from  tastes  and  no  cases  of 
typhoid  or  other  intestinal  diseases  attributable  to  the  city 
water. 

The  city  laboratory  was  using  lactose  bile  as  a  presump- 
tive test,  (Standard  Methods,  A.  P.  H.  A.,  of  that  time).  Its 
desire  was  to  eliminate  gas-producing  organisms  completely 
in  50  c.r.;  consequently  the  high  chlorine  dosage.  I  had  it 
changed  over  to  lactose  broth  and  confirmed  all  gas  formers 
on  endo  medium.  The  city  chemist  took  some  exceptions  to 
this  procedure,  as  it  was  not  standard,  but  he  later  found 
that  the  Slantlard  .Methods  of  1917  were  practically  the  same 
as  I  had  outlined. 

An  intensive  study  was  made  to  determine  the  organisms 
producing  gas  in  lactose  bile  and  resisting  chlorintion.  I 
isolated  B_.  Welchii  from  seven  different  tjip  samples  around 
town   when    the   water   had    a   distinct   chlorine-like    taste. 
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My  identifications  were  verified  by  bacteriologists  at  the 
University  of  California.  In  lactose  broth,  little  or  no  gas 
was  formed  by  B.  Welchii  in  24  hr.,  but  considerable  in  48 
hr.,  while  in  lactose  bile  much  gas  was  found  in  24  hr.  I 
explain  this  as  follows:  E.  Welchii  will  develop  immediately 
in  lactose  bile  or  milk  because  these  media  are  favorable  to 
this  organism;  whereas  lactose  broth  is  not  so  favorable 
and  the  organism  will  not  propogate  until  the  medium  is 
strictly  anaerobic.  It  is  well  known  that  lactose  broth 
contains  dissolved  oxygen,  especially  after  it  has  stood  in 
the  ice  box  for  days.  At  Sacramento,  when  using  lactose 
broth,  a  prolific  growth  of  organisms  took  place  in  the  first 
20  hr.,  which  consumed  the  oxygen,  after  which  B.  Welchii 
took  a  start  and  in  48  hr.  large  quantities  of  gas  were 
noted. 

The  taste  in  the  Scramento  River  supply  when  using  large 
quantities  of  chlorine  was  due  to  chloramine  compounds 
(NHsCL)  or  combinations  of  chlorine  and  organic  matter. 
The  bacteria  being  vegetative  unite  with  the  chlorine  first, 
as  their  cells  are  easily  oxidized  and  unstable.  This  seems 
reasonable,  as  B.  Coli  elimination  can  be  accomplished  with- 
out taste  if  the  chlorine  is  properly  applied. 

The  literature  indicates  that  B.  Welchii  are  widely  dis- 
tributed. They  are  in  fact  more  widely  distributed  than  B. 
Coli  because  of  their  resistance,  and  of  their  ability  to 
change  from  the  vegetative  form  to  the  spore  or  resting 
stage.  In  the  Sacramento  River  water,  B.  Coli  were  present 
in  the  raw  water  in  from  10  to  1,000  per  c.c.  while  B. 
Welchii  were  found  in  much  smaller  numbers,  about  1  to  5 
per  50  c.c.  Studies  on  the  Potomac  have  shown  that  a  lower 
ratio  of  B.  Welchii  to  B.  Coli  exists  near  the  source  of  pollu- 
tion and  a  higher  ratio  further  down  stream.  [See  summary 
by  W.  F.  Wells. — Editor.]  This  means  that  as  the  river 
purifies  itself  the  B.  Coli  die  oflF,  leaving  the  B.  Welchii  in 
the  same  or  somewhat  reduced  numbers.  B.  Welchii  are 
commonly  found  in  milk.  Much  difficulty  has  been  experi- 
enced in  the  pasteurization  of  milk,  due  to  the  resistance 
of  B.  Welchii.  Many  pasteurization  plants  have  been  con- 
demned because  the  laboratories  have  found  gas  formers  in 
the  pasteurized  product.  The  literature  is  filled  with  epi- 
demics attributed  to  B.  Welchii.  The  best  publication  on 
this  subject  is  a  monograph  by  Dr.  J.  P.  Simonds. 

Interest  Largely  Historical 

The  fact  .that  I  found  B.  Welchii  in  the  Sacramento  River 
water  gave  the  city  officials  some  work  and  they  claimed 
that  this  organism  should  be  eliminated.  It  has  not  been 
eliminated  from  the  supply  in  the  past  four  years  and  no 
epidemics  have  occurred.  Dr.  Simonds  and  Dr.  Fisher,  the 
latter  a  well  known  bacteriologist  and  pathologist  of  the 
North  of  California  Medical  School,  both  wi-ote  letters  to 
me  at  the  time  stating  that  in  their  judgment  B.  Welchii 
as  found  in  water  supplies  is  non-pathogenic. 

It  has  always  seemed  to  me  that  B.  Welchii  has  more  of 
a  historical  than  other  interest  in  determining  the  character 
of  a  water  supply.  Also,  that  if  B.  Coli  is  eliminated  from 
the  supply,  bacterial  purity  is  established.  The  differenti- 
ation of  the  various  groups  of  B.  Coli  into  grain,  human, 
etc.,  is  a  rather  risky  procedure,  especially  if  the  purity 
is  to  be  based  on  the  source  of  the  B.  Coli.  One  state,  a  few 
years  ago,  held  that  a  water  supply  may  contain  B.  Coli 
other  than  the  fecal  type.  With  the  present  knowledge 
of  water  purification,  this  stand  is  criminal,  as  the  differenti- 
ation of  B.  Coli  into  the  various  groups  is  not  sufficiently 
substantiated.  My  opinion  is  that  if  we  eliminate  the  vege- 
tative forms  (B.  Coli,  etc.)  we  eliminate  those  organisms 
apt  to  give  intestinal  troubles.  The  epidemics  from  B. 
Welchii  have  been  traced  to  milk  in  which  it  is  known  that 
this  organism  will  multiply  very  readily,  while  it  is  present 
in  water  usually  in  the  spore  state. 

37.  W.  S.  Coulter,  Neiv  York  City. — My  experience  has 
been  that  water  containing  B.  Welchii  may  be  successfully 
disinfected  with  liquid  chlorine.  As  an  instance,  I  may  cite 
the  case  of  Talladega  College,  Ala.,  where  I  installed  liquid 
chlorine  apparatus,  following  a  sanitary  survey  in  1915. 
This  institution  secured  its  water  from  the  City  of  Talla- 
dega, from  wells  in  fissured  limestone.  Previously,  the 
city  supply  had  been  secured  from  so-called  springs,  which 


were  in  fact  outlets  from  cavities  in  the  limestone,  which 
probably  received  pollution  from  the  surface.  Examinations 
of  the  city  supply  and  of  water  from  an  old  well  on  the 
college  grounds  showed  B.  Welchii  frequently  in  1  c.c.  and 
occasionally  in  0.1  c.c. 

Following  the  disinfection  of  the  college  supply  (0.33 
p.p.m.  of  chlorine)  an  immediate  improvement  in  the  health 
of  the  students  was  noted.  Soon  after,  Talladega  put  in  a 
disinfecting  plant  for  its  entire  supply.  Since  then,  the 
formerly  recurring  epidemics  of  dysentery,  typhoid  and 
paratyphoid  in  the  city  and  at  the  college  have  entirely 
ceased.  Here  was  a  sporogenes-bearing  water,  furnished  to 
a  community  in  which  dysentery  was  common  and  typhoid 
outbreaks  frequent,  the  disinfection  of  which  brought  about 
the  practical  disappearance  of  these  diseases. 

Inferior  as  Pollution  Indicator 

While  B.  Welchii  is  frequently  found  in  the  discharge  of 
dysentery  patients,  I  do  not  understand  that  it  has  yet  been 
demonstrated  that  it  causes  the  disease  rather  than  a  type 
of  organism  which  finds  the  conditions  established  by  dysen- 
tery congenial  to  its  growth.  B.  Welchii  may  be  considered 
as  an  indicator  of  pollution,  but  is  inferior  to  B.  Coli, 
although  in  certain  cases  a  knowledge  of  its  presence  may  be 
useful.  It  is  difficult  to  identify  and  isolate  from  a  water 
supply  a  specific  bacterium  causing  dysentery  in  a  given 
instance.  That  such  bacteria  are  intestinal  in  type  may  be 
accepted  and,  if  B.  Coli  is  absent,  it  may  be  reasonably 
assumed  that  other  intestinal  bacteria  are  likewise  missing. 
A  predominating  indicator,  such  as  B.  Coli,  seems  to  me  to 
afford  a  most  reliable  means  for  presumption.  That  resist- 
ant bacteria  remaining  after  disinfection  are  peculiarly 
spore  formers,  such  as  B.  Welchii,  or  that  spore  formers 
constitute  an  abnormal  proportion  of  the  type  surviving, 
has  not,  I  think,  been  demonstrated. 

Bacterial  examinations  are  suggestive  rather  than  con- 
clusive, and  I  would  not  care  to  proceed  very  far  in  any 
case  on  bacterial  information  alone.  Should  it,  however, 
be  conclusively  demonstrated  that  spore-forming  bacteria 
causing  dysentery  or  other  diseases  often  survive  present 
methods  of  disinfection  in  active  condition,  it  would  indeed 
be  unpleasant  news  to  the  sanitary  engineer. 

41.  Dr.  H.  D.  Pease,  New  York  City. — While  we  have 
not  been  systematically  employing  any  particular  method  of 
testing  for  B.  Welchii  in  our  investigations  of  water,  miUc 
and  other  food,  we  have  made  fairly  extensive  observations 
with  respect  to  the  presence  of  spore  formers  and  products 
of  these  types.  We  have  probably  made  more  observations 
of  this  sort  in  connection  with  shellfish  studies  than  in  the 
case  of  any  other  food  e.xamined.  As  shellfish  problems  are 
more  or  less  directly  related  to  sewage  pollution  of  tidal 
waters,  our  observations  are  perhaps  pertinent. 

Where  tidal  waters  receive  much  pollution  and  such 
pollution  is  not  carried  by  the  tidal  current  very  rapidly 
in  the  direction  of  the  oyster  bed,  and  especially  where 
there  are  opportunities  for  sedimentation  and  preliminary 
purification,  we  have  noticed  a  very  decided  tendency  for  our 
analyses  of  oysters  during  the  non-hibernating  period  of  the 
year  to  show  very  considerable  numbers  of  B.  Welchii, 
although  B.  Coli  may  not  be  in  excess  of  the  numbers  per- 
mitted by  practically  all  of  the  health  supervisory  organiz- 
ations having  charge  of  oyster  inspections  and  examinations. 
UndoJbtedly,  many  oysters  of  this  sort  have  been  consumed, 
especially  in  September,  October  and  early  November.  If 
this  has  caused  intestinal  disturbances,  the  numbers  of  cases 
do  not  appear  to  have  been  notable.  It  is  well  known  that 
in  any  substantial  instances  where  oysters  ^ave  been 
i-esponsible  for  the  development  of  outbreaks  of  t>T3hoid,  the 
onset  of  this  disease  has  been  preceded  by  many  cases  of 
diarrhea  and  other  intestinal  derangetnents  among  those 
who  have  consumed  the  oysters. 

The  relation  of  B.  Welchii  to  milk  supplies  has  received 
considerable  attention  by  English  bacteriologists  under  the 
name  B.  Sporogenes.  The  subject  has  been  extensively  dealt 
with  by  Dr.  W.  C.  Savage  in  his  book,  "Milk  and  the  Public 
Health."  The  whole  question  of  finding  spore-forming 
bacteria  in  milk  supplies  requires  considerable  investigation. 
I  am  inclined  to  believe  that  the  findings  will  vary  in  differ- 
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ent  localities,  not  so  much  on  account  of  the  possibilities  of 
differences  in  the  original  contamination  of  the  milk,  as 
because  of  the  varied  systems  of  heating  the  milk  as  it 
passes  from  the  farm  to  the  consumer.  One  has  only  to 
stop  to  think  that  it  is  far  easier  to  destroy  vegetative 
forms  of  bacteria  than  it  is  the  spores  to  realize  that  when- 
ever spores  gaining  access  to  milk  have  a  chance  to  develop 
into  the  vegetative  form,  they  are  much  more  easily  destroyed 
by  heating  processes  than  they  are  if  they  have  never  had  a 
chance  to  grow  out  of  the  spore  stage.  It  is  therefore  more 
common  to  find  spore-forming  bacteria  in  very  excellent 
milk  supplies  than  in  the  ordinai-y  run  of  pasteurized  Grade 
B  milk.  One  would  hesitate  to  suggest  that  all  milk  should 
be  somewhat  incubated  before  it  is  pasteurized — so  as  to 
destroy  spore-forming  bacteria — and  yet  as  a  practical  pro- 
position, that  is  what  actually  happens  in  the  vei-y  consider- 
able amount  of  the  common  Grade  B  milk  supplied  to  the 
public  after  pasteurization. 

Disease-Bearing  Evidence  Not  Satisfactory 

42.  Dr.  W.  W.  Ford,  Baltimore. — B.  Welchii  is  a  normal 
inhabitant  of  the  intestinal  tract  of  man  and  of  the  domestic 
animals  and  is  present  in  their  dejecta.  A  claim  has  been 
made  that  an  increase  in  the  number  of  B.  Welchii  occurs 
in  certain  diseases,  as  in  pernicious  anemia  and  in  summer 
diarrhea  of  children.  There  is  no  satisfactory  or  convincing 
evidence  that  this  is  so. 

The  spores  of  B.  Welchii  are  widely  distributed  in  nature, 
having  been  isolated  from  the  dust  of  rooms,  street  dust 
and  from  a  great  variety  of  soil.  They  are  constantly 
present  in  natural  waters,  both  polluted  and  unpolluted, 
and  their  presence  in  water  has  absolutely  no  sanitary  signi- 
ficance. I  pass  a  water  as  satisfactory  which  is  free  from 
B.  Coli,  despite  the  fact  that  the  water  contains  B.  Welchii. 
I  know  of  no  diseases  in  this  part  of  the  country  which  can 
be  traced  to  the  entrance  of  spores  into  the  intestinal  tract 
from  drinking  water.  It  is  theoretically  possible  that  both 
B.  Coli  and  the  spores  of  B.  Welchii  would  go  through  a 
filter  and  that  B.  Coli  would  be  destroyed  by  chlorination 
while  the  spores  of  B.  Welchii  would  resist  chlorination,  but 
one  ought  not  to  draw  conclusions  from  hypothetical  condi 
tions  of  this  character. 

A  short  paper  "On  the  Occurrence  of  B.  Welchii  (B. 
Acrogenes  Capsulatus)  in  the  Dejecta  of  Sewage,"  by  J.  H. 
M.  Knox,  Jr.,  and  W.  W.  Ford  of  Johns  Hopkins  University 
(the  Johns  Hopkins  Hospital  Bulletin,  January,  1915)  con- 
tains this  conclusion: 

It  is  evident  from  the  results  of  this  inquiry  that  B.  Aerogenes 
<*ap!'iilatus  must  b<-  regarded  as  a  normal  and  constant  Inhabitant 
of    the    Intestinal    tract    in    children    except    In    breast-fed    infants 

.  .  attaching  pathological  signiflcance  to  the  presence  of  this 
species  In  the  Intestines  can.  therefore,  properly  be  made  only 
when  evidence  can  also  be  adduced  to  show  ils  excessive  develop- 
ment. In  view  of  the  fact  that  in  several  of  our  normal  cases 
ilie  majority  of  the  milk  tubes  gave  positive  results,  we  are  of 
the  opinion  that  satisfactory  evidence  of  an  abnormal  prolifera- 
tion of  this  species  In  pathological  cases  has  not  thus  far  been 
brought. 

46.  M.  F.  stem,  Chicago. — The  definition  of  B.  Welchii 
i.s  somewhat  dependent  upon  the  cultural  characteristic  used 
for  its  identification,  as  there  are  a  number  of  more  or 
less  closely  allied  types.  Since  B.  Welchii  is  found  not 
only  in  the  human  intestines  but  also  in  those  of  animals 
and  in  richly  fertilized  soils,  and  Is  a  spore-former  capable 
of  resistinf;  adverse  conditions,  it  would  not  seem  to  be  as 
good  an  indicator  of  recent  pollution  as  B.  Coli,  which  is 
more  akin  to  the  serious  water-borne  diseases.  However, 
it  would  be  valuable  to  study  its  frequency  in  filtered  and 
chlorinated  water,  as  this  would  shed  light  on  the  efficiency 
of  chlorination  relative  to  spore  formers. 

In  view  of  the  many  strains  of  lactose  fermenters  which 
have  been  traced  out  by  bacteriologists,  and  the  numerous 
complicated  (sometimes  contradictory)  cultural  tests  which 
have  been  advocated  recently,  I  favor  a  simple  fermentation 
test  which  will  include  all  suspicious  bacteria,  even  though 
it  may  also  include  many  harmless  forms;  then,  for  raw 
water,  prove  such  suspicions  by  a  thorotlgh  field  survey 
rather  than  by  more  laboratory  work,  which  is  less  direct 
and  less  conclusive.  In  the  case  of  fjltered  supplies,  I  am 
inclined  t"  consider  the  bacterial  finding  more  of  an  Indica- 
tion of  filter  efficiency,  and  to  give  leas  attention  to  the  type 


of  organism  found,  since  the  action  of  filters  is  not  prefer- 
ential. By  sanitary  control  of  the  watershed  so  as  to  main- 
tain the  raw  water  in  a  condition  such  as  can  be  made  safe 
by  filtration,  and  by  maintaining  good  filter  efficiency,  a  safe 
filtered  water  is  assured.  There  are  of  course  many  water 
problems  where  more  elaborate  bacteria  procedure  is  justi- 
fied. 

47.  Max  Levine,  Avws,  Iowa. — I  do  not  use  the  B.  Welchii 
test  as  a  routine  matter,  but  where  the  positive  presumptive 
tube  shows  no  growth  on  the  confirmatory  plate,  I  note 
that  the  gas  production  was  probably  due  to  an  anaerobic 
spore-former.  I  believe  that  the  use  of  B.  Welchii  as  an 
index  of  the  probable  presence  of  such  intestinal  disease 
organisms  as  typhoid  and  dysentery  is  \vithout  adequate 
foundation,  for  there  is  no  question  at  all  but  that  a  stored 
or  chlorinated  water  may  contain  spore-forming  anerobes 
long  after  all  typhoid  and  dysentery  bacilli  have  been  des- 
troyed by  the  treatment.  If,  however,  B.  Welchii  is  to  be 
regarded  as  a  specific  cause  of  infection,  there  may  be  some 
justification  for  such  a  procedure.  This  organism  has  been 
considered  by  some  bacteriologists  as  sometimes  responsible 
for  diarrhea.  Some  strains  produce  an  irritation  in  the 
intestinal  tract,  supposedly  due  to  the  production  of  butyric 
acid,  but  members  of  the  Welchii  group  are  so  frequently 
encountered  in  milk  that  it  would  seem  that  the  occasional 
organism,  which  may  be  present  in  water,  would  be  in- 
significant. If  further  observations  indicate  that  B.  Welchii 
is  really  responsible  for  water-borne  diseases,  it  would  be 
necessary  to  determine  the  characteristics  of  the  responsible 
strain.  The  term  B.  Welchii  is  used  by  water  bacteriologists 
in  a  very  loose  sense  to  include  all  spore-forming  anerobic 
organisms  capable  of  fermenting  lactose.  Most  of  these 
forms  are  non-pathogenic,  so  that  I  question  the  condemna- 
tion of  water  merely  on  finding  spore-forming  anerobes. 
It  will  be  necessary  to  determine  the  particular  species  of 
anaerobe  present. 

Laboratory  Technique 

D.  D.  Jackson,  Department  of  Chemical  Engineering, 
Columbia  University,  New  York  City. — Most  water  supplies 
are  now  treated  with  chlorine  so  that  the  bacterial  content 
is  greatly  reduced  and  B.  Coli  and  nonspore-forming  disease 
germs  practically  eliminated.  The  amount  of  sterilizing 
agent  used  is  not  great  enough,  however,  to  kill  the  spore 
forming  organisms'  and  an  amount  necessary  to  kill  spores 
would  be  beyond  the  practical  limit  for  drinking  water  pur- 
poses, although  such  amounts  may  be  u.sed  in  the  treatment 
of  sewage  or  factory  waste'.  The  group  of  anaerobic 
spore-forming  gas-producing  organisms  are  known  t<j  be 
associated  with  certain  diarrheal  disturbances.  Of  this 
group,  B.  Sporogenes  and  B.  Welchii  are  the  most  common. 
The  pathagenicity  of  B.  Sporogenes  having  been  established, 
'•'  and  its  presence  in  feces  and  sewage  demonstrated  by 
Klein,  Houston"  and  others,  it  is  important  that  a  simple 
and  rapid  method  should  be  employed  for  the  determination 
of  its  presence  in  public  water  and  milk  supplies. 

The  usual  procedure  is  to  heat  various  dilutions  of  the 
sample  In  sterile  milk  to  80  dog.  C.  for  ten  minutes,  and  in- 
cubate anaerobically  for  from  two  to  three  days.  After  this 
time,  if  the  bacterium  is  present  in  the  spore  state  in  the 
dilutions  used,  there  will  be  a  strong  acidity  produced,  and  a 
complete  separation  of  the  curd  and  whey  with  a  strong 
odor  of  butyric  acid. 

This  test  is,  however,  somewhat  indefinite,  as  there  ar^ 
several  other  spore-forming  bacteria  which  give  this  reac- 
tion. It  s-hould  also  be  noted  th.it  the  method  described 
considers  specifically  the  spore  state  of  the  bacillus  and 
would  fail  to  detect  it  if  it  were  present  only  in  the  vegeta- 
tive condition.  It  Is  also  true  that  exposure  to  .such  a  high 
temperature  might  kill  the  spores,  if  they  are  somewhat 
attenuated.  It  Is  probable  that  this  condition  may  exist 
if  they  have  been  in  the  water  any  length  of  time. 

These  sources  of  error  have  been  eliminated  by  a  method 
which  also  serves  to  isolate  B.  Welchii,"  a  spore  and  gas 
forming  organism  equally  prevalent  in  polluted  water  and 
which  has  been  found  by  the  author  on  several  occasions  in 
abnormal  numbers  in   the  feces  of  children  suffering  from 
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DISTINGUISHING    CHARACTERISTICS    OF    B.    SPOROGENES 
AND  B.  WELCHII 

serious  intestinal  disturbances.  In  one  case  of  severe  recur- 
rent diaiThea  it  rose  in  numbers  at  the  time  of  attack  till 
it  was  by  far  the  predominating  organism  present  in  the 
intestine.     The  following  is  the  mode  of  procedure: 

1.  Inoculate  various  dilutions  (usually  0.1,  1.0  and  10.0 
cc.)  of  the  water  or  milk  to  be  tested  into  fermentation 
tubes  containing  liver  broth  '•"  and  incubate  for  24  hr.  at 
37  deg.  C.  If  B.  Sporogenes  is  present  either  in  the  spore  or 
vegetative  state  in  the  dilutions  used,  there  will  be  gas  for- 
mation, accompanied  by  an  offensive  cheesy  odor,  and  micro- 
scopic examination  will  show  numerous  and  vigorous  spores. 
B.  Welchii  in  liver  broth  gives  no  odor  and  no  spores,  but  an 
abnormal  amount  of  gas  (see  table).  By  observing  in  which 
dilutions  they  are  present,  the  relative  degree  of  contamina- 
tion of  these  bacteria  will  be  apparent.  Numerous  bacteria, 
both  vegetative  and  spore-forming,  have  been  examined  but 
none  have  been  found  that  give  this  Strong  peculiar  odor 
in  liver  broth  except  B.  Sporogenes.  This  is  the  presump- 
tive test  for  the  presence  of  B.  Sporogenes.  Large  rounded 
bacilli  with  heavy  gas  formation,  no  spores  and  no  odor  is 
the  presumptive  test  for  B.  Welchii. 

2.  To  complete  the  test  for  B.  Sporogenes  and  isolate  a 
pure  culture  of  the  organisms,  transfer  the  entire  contents 
of  each  tube  showing  gas  plus  characteristic  odor  into  sep- 
arate sterile  Erlenmeyer  flasks  or  large  test  tubes  and  heat 
to  80  deg.  C.  for  ten  minutes.  Any  attenuated  spores  or 
vegetative  bacteria  present  in  the  original  samples  will  have 
formed  vigorous  spores,  and  the  heating  destroys  all  species 
of  vegetative  bacteria  that  might  interfere  with  its  further 
separation. 

3.  One  cubic  centimeter  or  less  of  broth  containing  sedi- 
ment may  be  withdrawn  from  the  bottom  of  the  flasks  or 
tubes  after  heating  and  planted  separately  into  a  second 
set  of  serile  liver  broth  fermentation  tubes  and  incubated  for 
24  hr.  at  37  deg.  C,  after  which  time  gas  formation  and 
characteristic  odor  will  again  be  observed.  Microscopic  ex- 
amination will  reveal  the  presence  of  numerous  large  slug- 
gishly motile  bacilli  containing  spores.  Often  B.  Sporogenes 
is  now  present  in  pure  culture. 

A  stab  culture  made  from  this  24-hr.  liver  broth  culture 
into  dextrose  liver  gelatine'''  will  demonstrate  the  pres- 
ence of  B.  Sporogenes  by  its  characteristic  growth.  Within 
48  hr.  after  incubation  at  20  deg.  C.  a  distinct  anaerobic 
growth  will  be  observed,  beginning  about  2c. c.  below  the  sur- 
face. Liquefaction  will  be  well  advanced  and  gas  bubbles 
will  accumulate  at  the  top  of  the  liquefied  area. 

4.  To  obtain  colonies  of  B.  Sporogenes  on  agar  plates  it  is 
necessary  to  transplant  a  few  drops  of  broth  and  sediment 
from  the  second  set  of  fermentation  tubes,  in  step  3,  into 
a  third  set  of  tubes  and  incubate  for  from  3  to  5  hr.  at 
37  deg.  C.  After  that  period  a  distinct  anaerobic  growth  will 
be  observed  in  the  closed  arm,  and  a  few  bubbles  of  gas 
will  be  found  at  the  top.  The  B.  Sporogenes  is  now  in  the 
vegetative  state  and  this  is  the  only  condition  in  which  it 
will  grow  on  the  plates. 

The  contents  of  the  closed  arm  are  transferred  to  the 
bulb  by  tilting  forward  and  plating  in  dilutions  of  1.0  to 


0.00001  cc.  on  dextrose  liver  agar,  and  incubating  for  from 
12  to  18  hr.  in  hydrogen  at  37  deg.  C.  Typical  colonies  will 
then  be  visible,  consisting  of  one  or  more  gas  bubbles  sur- 
rounded by  a  delicate  white  fringe.  The  plate  cultures 
also  have  a  disagreeable  cheesy  odor. 

5.  Prom  one  of  these  colonies  a  deep  stab  culture  is  made 
into  dextrose  liver  agar  and  incubated  for  24  hr.  at  37  deg. 
C.  A  distinct  anaerobic  growth  will  be  observed  along  the 
line  of  puncture,  and  sometimes  the  agar  is  split  into  two 
or  three  layers  by  the  gas  evolved.  A  liver  gelatine  tube 
inoculated  and  incubated  at  20  deg.  C.  will  also  give  a  very 
distinctive  anaerobic  growth. 

6.  A  sub-culture  may  also  be  made  into  litmus  milk  and 
incubated  for  48  hr.,  anaerobically,  after  which  time  there 
will  be  a  complete  separation  of  curd  and  whey  and  a 
strong  odor  of  butyric  acid.  Sometimes  the  curd  adheres 
to  the  sides  of  the  tubes  and  has  a  peculiar  shredded  appear- 
ance. 

Many  other  types  of  spore  forming  bacteria  may  be  iso- 
lated by  this  method.  By  this  procedure  the  author  has 
several  times  isolated  large  numbers  of  B.  Vulgaris  and 
other  similar  species  from  condensed  milk  which  caused 
diarrheal  disturbances.  As  B.  Welchii  does  not  form 
spores  in  liver  broth  it  must  be  isolated  direct  from  the 
liver  broth  without  heating. 

Distinguishing  Characteristics 

There  has  been  considerable  discussion  as  to  whether  B. 
Sporogenes  and  B.  Welchii  are  the  same  organism.  Cul- 
tures of  bacteria  isolated  from  water  at  the  Mt.  Kisco 
Laboratory,  New  York,  conform  with  B.  Welchii  in  that 
they  are  strictly  anaerobic,  readily  fei'ment  dextrose  and  lac- 
tose and  are  non-motile.  These  and  the  other  distinguishing 
characteristics  are  given  in  the  accompanying  table. 
The  culture  of  B.  Welchii  used  was  obtained  from  Dr.  Welch 
of  Johns  Hopkins  University  and  the  culture  of  B.  Sporog- 
enes from  Dr.  Klein's  laboratory  in  London,  so  that  both 
should  be  authentic.  This  ought  to  settle  the  discussion  as  to 
their  being  identical.  They  are  decidedly  two  different 
species.  They  are  indicative  of  contamination  in  water, 
are  both  pathogenic  to  guinea  pigs  and  have  often  been 
found  by  the  author  and  others  in  cases  of  intestinal  dis- 
turbance, particularly  among  small  children  where  the  re- 
sistance is  low. 

The  spore-forming  organisms  commonly  found  in  water 
which  are  aerobic  are  B.  Mycoides,  B.  Subtilis  and  a  few 
others.  These  are  nonpathogenic  and  are  easily  eliminated 
as  they  do  not  grow  in  the  closed  arm  of  the  fermentation 
tube  which  is  under  anaerobic  conditions. 

Anaerobic  bacteria  other  than  B.  Sporogenes  and  B. 
Welchii  are  also  found  in  water  as  B.  Anthracis  (faculta- 
tive), B.  Edematis,  B.  Symptomatici,  B.  Tetani,  B.  Botulinus 
and  B.  Butyricus.  All  of  these  are  pathogenic  except  the 
last  and  may  be  distinguished  by  their  morphology  and 
general  cultural  characteristics  in  case  the  bacillus  found 
does  not  conform  to  the  two  common  organisms  of  this 
group,  B.  Sporogenes  and  B.  Welchii.  The  occasional  pres- 
ence of  organism  of  this  character  is  becoming  more  ap- 
parent since  the  removal  from  water  and  sewage  of  a 
large  proportion  of  the  numerous  other  species  by  chlorine 
treatment,  and  much  more  attention  should  be  paid  to  the 
determination  of  the  presence  of  members  of  this  group 
than  has  been  the  case  in  the  past.  It  is  evident  that  where 
such  organisms  are  found  in  drinking  water  efficient  filtra- 
tion as  well  as  chlorination  should  be  applied. 
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Dr.  George  E.  McLaughlin,  Sanitary  Adviser  and  Bac- 
teriologist, Bureau  of  Water,  Jersey  City.  The  method  used 
in  Jersey  City  water-works  laboratory  in  testing  for  B. 
Welchii  follows:  A  total  of  14  fermentation  tubes,  half 
containing  lactose  bile  media  and  half  lactose  broth  media 
are  inoculated  with  the  water  sample.  In  each  set  of  seven 
there  are  one  0.1  c.c,  one  1  c.c.  and  five  10  c.c.  tubes,  making 
a  total  of  102.2  c.c.  of  water  for  both  sets.  Any  tubes  of 
either  media  showing  gas  during  72  hr.  incubation  at  38  deg. 
C.  are  examined  for  B.  Welchii,  which  as  a  rule  produce  a 
high  percentage  of  gas — 80  to  100  per  cent  and  usually  the 
latter  within  36  hours.     Five  steps  follow: 

1.  With  a  small  pipette,  2  c.c.  is  drawn  out  from  the 
bottom  of  the  tube  and  inoculated  1  c.c.  into  a  culture  tube 
containing  10  c.c.  Krumwiede  triple  sugar  agar  with  And- 
rade  indicator,  and  1  c.c.  into  a  culture  tube  containing  10 
c.c.  of  whole  milk,  both  these  tubes  having  been  very 
recently  boiled  to  drive  off  contained  o.xygen. 

2.  Both  these  tubes  are  then  put  in  a  water  bath  and  kept 
at  a  temperature  of  80  deg.  C.  for  15  minutes,  to  kill  any 
B.  Coli  type  of  organisms  that  might  have  been   present. 

3.  The  two  tubes  are  then  placed  in  a  Novy  jar  and  the 
oxygen  exhausted,  allowing  the  tubes  to  cool  before  putting 
in  the  incubator. 

4.  The  tubes  are  incubated  for  24  to  48  hr.  at  38  deg.  C. 

5.  If  the  B.  Welchii  type  of  bacteria  is  present  a  stormy 
fermentation  takes  place,  blowing  the  agar  media  to  pieces 
with  a  beautiful  pink  coloration  of  the  same;  and  in  the 
milk  tubes  showing  gas  formation  and  separation  of  the 
whey  from  the  casein,  with  precipitation  of  the  latter. 

It  may  be  objected  that  a  variety  of  microbes  may  pro- 
duce these  changes,  but  I  frankly  admit  that  I  regard  this 
procedure  primarily  as  a  test,  and  not  necessarily  as  proving 
the  presence  of  any  particular  microbe,  and  that  microbe 
alone. 

I  consider  step  5  important,  for  I  have  obtained  this 
phenomenon  with  B.  Coli  types  when  not  using  the  heat  to 
kill  this  group  of  organisms. 

H.  B.  Lamer,  Health  Officer,  Montclair,  N.  J. — In  making 
the  B.  Welchii  test  at  the  Montclair  Board  of  Health  labora- 
tory 10  c.c.  samples  of  water  are  inoculated  into  each  of 
five  fermentation  tubes  containing  lactose  peptone  brotli 
The  tubes  are  incubated  at  37.5  deg.  C.  for  72  hours.  Fron 
tubes  showing  the  production  of  gas  in  amounts  varying 
from  40  to  100  per  cent,  and  having  a  typical  butyric  acid 
odor,  a  loopful  of  media  is  placed  in  a  petri  dish  and  an  endo 
plate  poured  (iiot  smeared)  about  ',  in.  thick.  The  plates 
are  incubated  at  37.5  deg.  C.  for  24  hours.  A  typical  red  col- 
ony showing  a  bubble  of  gas  at  the  bottom  of  the  dish  is  then 
fished  and  inoculated  into  a  tube  containing  5  c.c.  of  sterile 
whole  milk  which  has  been  recently  boiled  to  drive  off  ab 
sorbed  oxygen.  Hot  sterile  paraffin  is  next  poured  on  top 
of  the  milk  so  that  when  cool  it  forms  a  solid  air-tight  seal 
about  I  in.  thick  with  the  production  of  anaerobic  condi- 
tions. The  tube  is  then  incubated  24  hours  at  37.5  deg.  C. 
Coagulation  of  milk  with  typical  stormy  fermentation  and 
gas  production,  which  forces  the  paraffin  seal  to  the  top 
of  the  tube,  is  taken  as  confirmatory  evidence  of  the  pres- 
ence of  B.  Welchii. 

Three  Stales  Authoriz*;  City-Manager  Plan 

LegLsIation  enacted  in  March  of  this  year,  according 
to  a  circular  is.sued  by  the  National  Municipal  League, 
makes  it  possible  for  any  and  all  cities  in  Indiana  and 
Wyoming  to  adopt  the  city  manager  plan,  while  in  Mis- 
souri the  option  was  granted  to  third-class  cities.  The 
city  manager  act  for  Indiana  was  largely  drafted  by 
A.  R.  Hatton,  staff  consultant  for  the  National  Municipal 
League,  and  the  Wyoming  bill  was  submitted  to  repre- 
sentatives of  the  I^eague  for  criticism  and  suggestions. 
Up  to  April  13,  19  Indiana  cities  had  communicated  with 
the  League  regarding  the  adoption  of  the  city-manager 
plan  under  the  new  statute.  The  secretary  of  the  Na- 
tional Municipal  League  is  11.  W.  Dpdd.s,  261  Broadway, 
New  York  City. 


Steel  Trash  Racks  Coated  with  Concrete 
Placed  by  Cement  Gun 

IN  ORDER  to  protect  the  steel  frame  trash  racks  at 
its  hydro-electric  power  station  at  Vernon,  Vt.,  and 
to  provide  as  smooth  a  waterway  as  possible,  the  New 
England  Power  Co.  has  encased  the  steel  in  concrete 
placed  with  the  cement  gun.  The  main  girders  of  the 
racks  were  first  coated  with  the  gunite  and  then  erected 
in  place  and  the  ties  made  with  further  gunite. 

The  extension  to  the  plant  where  these  improvements 
were  made  contains  two  water  wheels,  each  of  which  has 
a  water  capacity  of  1,800  ft.  per  sec.    This  water  passes 
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ERECTED  IN  RACK 


through  racks  which  cover  an  opening  in  front  of  each 
unit  45  ft.  wide  and  26  ft.  high.  The  racks  are  sup- 
ported by  four  intermediate  lines  of  built-up  structural 
steel  girders  which  in  turn  are  supported  at  each  side 
and  at  the  center  of  each  unit  opening.  Thus  there  are 
16  of  these  girders,  part  of  them  21  ft.  6  in.  long  and 
part  25  ft.  9  in.  long,  varying  in  width  from  28  in.  to 
34  in. 

Before  erecting  these  supporting  girders  in  place, 
the  steel,  which  wa.s  never  painted,  wa.s  thoroughly 
cleaned  and  wire  mesh  fastened  securely  to  the  girders 
on  all  surfaces  and  spaced  in  general  about  3  in.  from 
the  surface  of  the  beam.  Each  beam  was  then  laid  hori- 
zontally and  gunite  applied  to  bring  the  section  of  the 
final  beam  out  to  a  uniform  line.  After  the  gunite  had 
set,  the  beam  was  turned  over  and  (he  other  side 
completed.  The  beams  were  then  handled  to  place  by 
derrick. 

After  bolted  connections  had  been  made  and  small 
vertical  interconnecting  members  placed,  the  beams 
were  concreted  in  at   the  ends  and  the  middle  piers 
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respectively  and  connec- 
tion pockets  and  the  small 
steel  members  gunited  in 
place. 

The  plant  extension 
was  designed  and  the  work 
carried  out  by  the  Power 
Construction  Co.  of 
Worcester,  Mass.  The 
particular  feature  of  the 
work  here  described  was 
also  designed  by  the  same 
company.  All  of  the  work 
of  guniting  the  beams 
and  ties,  however,  was 
done  under  the  personal 
supervision  of  a  Cement  Gun  Company  expert. 
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Diagram  for  Plotting  Vertical  Curves 

By  Harold  T.  Avery 

8an  Luis  Obispo,  Cal. 

THE  plotting  of  vertical  curves  on  grade  profiles, 
which  is  usually  a  minor  detail  in  the  drafting  work 
for  railway  and  highway  projects,  is  becoming  of 
greater  importance  with  the  development  of  highway 
engineering,  for  almost  invariably  a  highway  or  road 
Z  5  4  5  profile  is  made  up  of  steeper 
and  shorter  grades  than  a  rail- 
way profile,  thus  increasing 
the  frequency  and  curvature 
of  the  vertical  curves.  Al- 
though a  vertical  curve  plotted 
on  any  of  the  ordinary  pro- 
file scales  is  a  portion  of  an 
elongated  parabola  or  ellipse, 
that  portion  so  nearly  approx- 
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Vertical  Suidea 
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DIAGRAM  FOR  VERTICAL   CURVE.S 


imates  a  circular  arc  that  in  most  cases  it  may  be  plotted 
as  such  without  appreciable  error.  The  rapid  and  accu- 
rate plotting  then  depends  upon  the  easy  determination 
of  the  proper  radius,  facilitated  by  a  set  of  evenri'adius 
curves,  or  even-degree  curves. 


If  the  intersecting  grades,  as  plotted,  do  not  make 
more  than  about  20  deg.  with  the  horizontal,  and  if  the 
maximum  length  of  curve,  as  plotted,  is  in  the  neighbor- 
hood of  four  inches,  the  proper  radius  may  be  deter- 
mined conveniently  as  a  function  of  the  per  cent  change 
in  grade  and  the  length  of  curve,  by  formulas  1  and  2. 
The  word  "scale"  in  the  formula  means  the  number  of 
field  or  actual  units  per  unit  of  length  on  the  plot,  as  10 
when  the  scale  of  1-in.  equal  10  ft.  is  used.  These 
formulas  will  give  the  radius  in  inches,  if  the  length 
of  curve  is  given  in  feet  and  the  scales  in  feet  per  inch. 


Radius  =  C  X 


Length  of  curve 
Per  cent  change  in  grade 


(1^ 


100  X  vertical  scale 
(horizontal  scale)' 


(2) 


When  the  length  of  curve  as  plotted  is  much  over  four 
inches,  or  especially  when  the  intersecting  grades,  as 
plotted,  make  over  20  degrees  with  the  horizontal,  this 
formula  cannot  be  depended  upon  to  give  results  suffi- 
ciently close  for  plotting.  In  fact,  using  the  scale  of 
1  in.  =  100  ft.  horizontally,  and  1  in.  =  10  ft.  vertically, 
which  scales  are  ordinarily  used  on  federal-aid  road  pro- 
jects, the  error  in  the  case  of  grades  over  5  per  cent 
becomes  appreciable.  To  meet  this  condition,  the  writer 
has  devised  the  accompanying  diagram,  in  which  the 
intersecting  grade  per  cents  are  used  directly  in  deter- 
mining the  radius,  instead  of  using  merely  the  per  cent 
change  in  grade.  The  radius  thus  determined  is  that 
of  the  circular  arc  which  when  placed  tangent  to  the 
intersecting  grade  lines  will  pass  through  the  proper 
point  at  the  middle  of  the  curve. 

In  the  diagram  the  horizontal  lines  representing  the 
radii  for  plotting  are  so  drawn  as  to  make  one  line 
correspond  to  each  curve  of  the  ordinary  set  of  even- 
radius  curves.  If  an  office  is  equipped  with  even-degree 
instead  of  even-radius  curves,  they  may  be  used  by  re- 
labeling these  lines  accordingly.  If  an  office  ordinarily 
makes  its  profiles  on  other  than  the  scales  mentioned 
above,  the  diagram  may  be  adapted  to  the  desired  set 
of  scales  by  re-labeling  the  grade  per  cent  curves, 
using  the  formula  (3),  and  re-labeling  the  curves  for 
the  various  lengths  of  vertical  cui-ves,  with  new  lengths 
determined  by  formula  (4). 

^        10  X  vertical  scale  , , 

New  grade  per  cent  =  -r — = tt i — "   X 

"  ^  horizontal  scale      '^ 


old  grade  per  cent 

Horizontal  scale 


New  length  = 


100 


(3) 
X  old  length      (4) 


With  the  diagram  thus  adjusted  to  the  scales  and 
equipment  of  the  particular  office,  all  vertical  curves 
may  be  plotted  quickly  with  ease  and  accuracy. 

In  using  the  diagram,  from  the  intersection  of  hori- 
zontal and  diagonal  lines  representing  the  grade  per  cent 
of  two  intersecting  grades,  follow  vertically  upward  to 
the  intersection  with  line  representing  required  length 
of  vertical  curve.  The  horizontal  line  at  this  point  gives 
the  desired  radius.  For  example,  a  200-ft.  vertical  curve 
between  grades  of  —  3.37  and  -|-  1.50  per  cent  takes  a 
4J-in.  radius.  For  vertical  curves  of  length  not  shown, 
read  the  100-ft.  curve  line  and  multiply  by  length  in 
stations.  For  scales  other  than  those  shown  in  the 
diagram  multiply  both  grade  per  cents  by  horizontal 
scale  H-  (10  X  vertical  scale)  and  multiply  required 
length  of  vertical  curve  by  100  -^  horizontal  scale,  using 
the  values  thus  obtained  in  following  the  diagram. 
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If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


A  Suspension  Footbridge  Worth  Study 

Sir — Some  of  your  readers  who  are  fond  of  calculating 
suspension  bridges  may  be  interested  in  attached  drawing 
of  a  suspension  foot  bridge  which  was  constructed  in  Ken- 


Detail  Off  ^' 
Supporting  Rods  (6alv.) 


A    N'EW   KENTTCKT    SUSPENSION    BRIDGE 


tucky  during  the  year  1920.  The  attached  drawing  was 
traced  from  the  engineer's  drawing,  by  which  the  bridge 
was  constructed.  I  am  told  that  the  bridge  has  had  as 
many  as  50  people  on  it  at  one  time.  Of  course,  neither 
the  writer  nor  tKe  company  with  which  he  is  connected  had 
anything  to  do  with  its  construction. 

C.  H.  Blackman, 

Principal  Asst.  Engineer  Louisville  &  Nashville  R.R.  Co. 

Louisville,  Ky.,  May  16. 


Non-Ferrous  Slag  in  Concrete 

Sir — I  observe  that  an  editorial  note  at  the  head  of  the 
article,  Engineering  Neics-Record,  May  19,  1921,  p.  840, 
describing  the  Bingaman  St.  viaduct,  Reading,  Pa.,  built 
of  slag  concrete,  says  that,  "Contractors  will  observe  the 
evidence  that  slag  concrete  is  more  workable  than  concrete 
with  a  stone  aggregate;  there  is  less  weight  to  be  handled 
per  unit  volume  of  concrete  and  the  mixture  flows  more 
readily  through  chutes  and  fills  the  forms  with  less  labor": 

Evidently  the  slag  used  is  the  product  of  the  blast  fur- 
nace in  smelting  iron  ore.  The  slag  produced  in  the  West 
in  the  smelting  of  gold,  silver,  copper  and  lead  is  heavier 
than  any  stone  aggregate;  breaks  into  exceedingly  sharp 
and  angular  piece.s,  and  when  used  in  concrete  produces  a 
mixture  of  low  flowability,  comparatively  difficult  to  handle. 
On  account  of  its  weight  and  fire-resisting  quality  this  slag 
is  especially  suitable  for  retaining  walls,  and  for  concrete 
subjected  to  the  combination  of  high  temperature  and  water 
such  as  occur  in  railway  ash  pits,  for  example,  but  on  ac- 
count of  its  greater  weight  it  is  not  suitable  as  the  aggregate 
in  reinforced-concretc  column,  beam  and  slab  work.  It 
would  place  a  sharp  limitation  on  the  u.''e  of  reinforced 
concrete  In  high  building  construction. 

This  Western  slag  makes,  in  my  opinion,  a  ballast  for 
railroad  track  better  than  any  rork  ballast.  It  existti  in 
vast  quantities  at  the  copper  smelters  and  is  extensively 
u.sed  as  railway  ballast.  It  weighs  about  3,400  lb.  per  cu.yd. 
when  broken  up  to  ballast  size  as  against  about  2.400  lb.  per 
cu.yd.  for  ordinary  rock.  J.  L.  Campbf.U„ 

El  Pa.so,  Tex.,  Chief  Enjrineer,  El  Paso  & 

May  28.  Southwestern  System. 


Mixed  Construction 

Sir— I  note  Mr.  Hagarty's  letter  in  your  issue  of  May 
1-,  p.  825,  entitled  "Concrete  Building  Failure  Shows  Mono- 
lithic Nature  of  Frame,"  in  which  he  makes  reference  to 
Uie  reconstruction  work  on  the  United  States  National  Bank 
Building  in  Denver,  Col.,  described  by  myself  in  your  issue 
of  April  7. 

The  incident  which  Mr.  Hagarty  describes  of  two  interior 
columns  in  the  ground  story  of  a  seven-story  reinforced- 
concrete  building  failing  without  cracking  the  slabs  and 
beams  which  were  supported  by  these  two  columns  is  very 
remarkable.  I  assume  that  the  failure  was  "incipient"  and 
not  complete,  and  that  the  columns  were  removed  and  re- 
placed with  structural  steel  columns  because  they  showed 
•signs  of  failing.  The  query 
at  once  arises  why  these  two 
columns  were  not  replaced 
with  reinforced  concrete,  as 
could  have  been  easily  done. 
If  we  are  to  understand  that 
the  two  columns  actually  col- 
lapsed so  that  they  no  longer 
carried  any  portion  of  the  load 
of  the  floors  above,  then  indeed 
it  is  very  remarkable  that  the 
floors  which  had  been  supported 
by  these  two  columns  remained, 
and  not  only  did  not  collapse 
but,  as  stated  in  Mr.  Hagarty's 
letter,  did  not  even  crack.  I 
can  assure  Mr.  Hagarty  that 
we  relied  on  no  such  miracle  in 
removing  column  No.  21  from 
the  first  story  of  the  Denver 
building,  and  that  ample  and 
proper  supports  were  provided  before  it  was  touched. 

Regarding  the  use  of  what  Mr.  Hagarty  is  pleased  to 
term  "mixed  construction"  of  reinforced  concrete  and  struc- 
tural steel,  it  is  well  known  that  a  great  many  buildings 
were  built  in  the  United  States  using  cast-iron  columns 
and  steel  or  iron  beams,  the  outer  ends  of  the  beams  sup- 
ported on  concrete,  brick  or  stone  walls  or  piers,  many 
years  before  structural  steel-frame  or  reinforced-concrete 
frame  buildings  were  built.  Many  of  these  old  buildings 
are  .standing  today  in  an  excellent  state  of  preservation 
and  without  showing  any  serious  defects  due  to  the  mixing 
of  these  materials. 

If  there  is  any  element  of  danger  in  supporting  steel 
beams  or  girders  on  reinforced-concrete  columns,  or  in 
supporting  reinforced-concrete  columns,  floors  and  beams 
on  steel  girders,  the  engineering  profession  should  certainly 
be  educated  without  further  delay,  as  this  practice  is  being 
followed  daily  and  has  been  pretty  firmly  established  for 
years  by  common  usage.  In  fact,  when  it  becomes  necessary 
in  a  reinforced-concrete  building  to  carry  several  stories  of 
columns  and  floors,  supported  on  a  clear  span,  the  writer 
prefers  to  use  structural-steel  girders  or  trusses  to  save 
depth,  and  to  fireproof  them  with  concrete. 

It  is  quite  possible  to  calculate  the  deflection  in  the  steel 
girder  under  maximum  load  and  so  design  it  that  the  deflec- 
tion will  not  be  excessive  or  detrimental  to  the  rest  of  the 
structure.  This  is  a  matter  which  is  up  to  the  designer, 
whether  the  building  is  steel  frame,  reinforced  concrete  or 
"mixed  construction." 

It  may  not  be  amiss  to  call  attention  here  to  the  fact  that 
almost  all  steel-frame  buildings  are  combination  structures 
in  that  they  have  reinforced-concrete  floors  and  fireproof^ng, 
or  hollow  tile  arches  and  fireproofing,  or  brick  arches  and 
fireproofing. 

It  seems  to  the  writer  that  the  work  on  the  Denver  build- 
ing has  demonstrated  what  can  be  done  in  reconstruction 
of  reinforced-concrete  buildings  and  that  it  marks  a  very 
important  step  in  the  art,  as  it  removes  what  has  been 
made  one  of  the  most  serious  objections  to  reinforced- 
concrete  construction  in  the  minds  of  architects,  engineers 
and  owners;  namely,  the  difliculty  of  making  changes. 
Minneapolis,  June  2.  Waltoi  H.  Wheeler. 
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Hints  for  the  Contractor 


Mess-  and  Bunk-Houses  on  Wheels  Make  could   be   no   eaves,     it   is   therefore   an   advantage   to 

Mobile  Construction  Camp  have  the  roof  covering  continue  on  over  the  edge  of 

By   R    M    Adams  *'^^  roof,  and  up  under  the  blind-stop  used  as  a  fastener 

Civil  Engineer,  .Montrose.  Col.  ^^  the  joint  of  the  .Siding  With  the  roofing  boards,  and 

CAMP  units  on  wheels  were  the  means  of  materially     ^^'^  "^ich  the  canvas  hung  loosely  as  constructed  in 
reducing  the  labor  cost   on   canal    repair  work   in     ^^^  bunk-wagons,  with  a  pole  at  the  bottom  edge.     In 

the  mess-wagons  the  canvas  was  attached  at  the  line 
of  the  top  of  the  windows;  in  both  wagons  the  canvas 
came  down  to  a  point  6  in.  lower  than  the  window  sill. 


ing  the  labor  cost  on  canal  repair 
Idaho,  done  last  year  under  the  direction  of  the  writer. 
The  plan  was  to  have  both  mess-  and  bunk-houses 
always  in  readiness  so  that  the  entire  camp  could  be 
moved  on  very  short  notice,  and  at  the  same  time 
entail  very  little  expense.  This  eliminated  the  greatest 
element  of  inefficiency  in  this  class  of  work  and  also 
increased  the  morale  of  the  camp  by  insuring  regular, 
hot  meals  for  the  workmen  who  were  often  wet  all 
day  during  the  winter  months.  This  item  of  small 
labor  turnover  would  in  a  short  time  pay  for  the  mess- 
wagon. 


.■Tar  anc^  canvas  cove 


Sectional   Side  Elevation 
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Sectional  End  Elevation 

8   ft.   8   in.   would   probably    be   better. 


Floor    Plan 
A  MESS-  AND  COOK-WAGON  OR  BUNK-W.VGON 

The  plan  on  which  the  wagon-camp  units  were  con- 
structed was  to  do  as  little  framing  as  possible,  and 
still  be  consistent  with  good  workmanship  and  appear- 
ance, but  not  to  save  weight  at  the  cost  of  sturdy 
construction.  In  the  main  the  frames  were  built  up 
of  2  X  4-in.  studding  with  a  canvas-covered  roof.  Wire 
screen  was  placed  around  the  walls  at  windowsill  height, 
which  could  be  covered  with  canvas  when  desired.  The 
construction  of  the  cook-wagon  is  shown  in  the  accom- 
panying illustration. 

The  sides  were  built  up  of  J-in.  flooring  as  that  was 
the  only  material  that  could  be  had  at  the  time.  The 
»-in.  material  used  for  the  roof,  or  ceiling,  it  is  be- 
lieved, could  replace  the  heavier  material  of  the  sides 
with  considerable  saving  in  weight.  The  roofing  mate- 
rial consists  of  canvas  tarred  and  sanded  lightly.  This 
kind  of  a  covering  will  withstand  the  rubbing  of  low- 
hanging  branches  better  than  any  other,  and  is  iust  as 
waterproof  and  durable  as  any  manufactured  covering. 

The  form  of  rafter  construction  is  such  that  there 


It  can  be  fastened  down  to  keep  out  rain,  snow,  or 
dust,  in  windy  weather,  and  will  aid  the  cook  in 
keeping  the  necessary  temperature  for  culinary  work. 
In  hot  weather  it  can  be  set  out  at  an  angle  to  form 
an  awning. 

On  the  work  mentioned  above  one  mess-wagon  was 
provided  for  each  camp  and  as  many  bunk-wagons  as 
the  work  on  the  particular  job  in  hand  required.  The 
number  of  men  placed  in  one 
wagon  varied  principally  with 
nationality.  The  bunk-wagons 
were  made  9  ft.  wide,  and 
three  bunks  were  built  longi- 
tudinally at  each  end  on  the 
floor,  or  near  it,  leaving  an 
open  space  in  the  center  for 
tables,  chairs,  and  stove.  Ac- 
cess is  provided  by  a  door  in 
the  middle  of  the  side.  The 
cook's  wagons  were  made  8 
ft.  wide,  although  a  width  of 
The   framing 

of  the  wagon  was  the  same  as  that  of  the  bunk-wagons 
except  that  a  door  was  provided  in  the  center  of  the 
rear  end  instead  of  in  the  side. 

An  inexpensive  and  satisfactory  way  to  build  up 
these  wagons  is  to  buy  only  wheels  and  axles  and  to 
build  a  fifth-wheel  for  the  front  end,  a  sand  board  and 
a  bolster  for  the  rear  end,  and  to  place  the  axles  as 
far  apart  as  good  construction  will  allow,  using  iron 
braces  to  steady  the  rear  axle,  rather  than  a  reach 
pole.  On  the  work  under  the  writer's  direction  all  of 
the  fifth-wheel  was  made  in  the  blacksmith  shop  of 
the  repair  department  except  the  plates  which  were 
purchased  for  $8  per  set — cheaper  than  they  could  be 
made.  It  was  found  that  three-point  suspension  greatly 
reduced  strains  on  the  wagon-body,  and  it  is  essential 
that  the  mess-wagons  have  fifth-wheels  when  used  on 
canal  banks,  as  it  is  possible  to  get  the  wagons  to  and 
from  places  that  would  otherwise  be  inaccessible;  it 
is  not  impossible  to  turn  one  of  these  wagons  on  an 
18-ft.  canal  bank. 

The  construction  of  these  wagons  is  lighter  than  the 
car  for  somewhat  similar  purpose  described  in  Engi- 
neering News-Record,  Feb.  27,  1919,  p.  444.  The  light 
construction  makes  it  possible  to  htjndle  them  easily, 
and  when  hooked  behind  a  tractor  or  to  a  truck,  they 
are  not  likely  to  break  in  the  running  gear.  For 
several  reasons  they  would  be  very  acceptable  for 
highway  work.  Based  on  the  prices  in  the  northwest 
during  1919,  one  of  these  bunk-wagons  costs  nearly 
$175  and  a  cook-wagon  $200. 
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Federation  Receives  Report 
on  Waste  in  Industry 

Committee  Finds  that   Management   Is 

Responsible   for   50    Per   Cent   and 

Labor  25  Per  Cent  of  Wastes 

After  a  discussion  during  which  it 
appeared,  for  a  time,  that  the  report 
of  the  committee  on  the  elimination  of 
waste  in  industry,  charging  that  "over 
50  per  cent  of  the  responsibility  for 
these  wastes  can  be  placed  at  the  door 
of  management  and  less  than  25  per 
cent  at  the  door  of  labor,"  might  be 
repudiated,  the  executive  board  of  the 
American  Engineering  Council,  the 
governing  body  of  the  Federated  Amer- 
ican Engineering  Societies,  at  its  meet- 
ing in  St.  Louis,  June  3,  unanimously 
approved  the  document  on  the  condition 
that  it  be  issued  only  as  a  signed  com- 
mittee report.  An  abstract  of  the  re- 
port appears  elsewhere  in  these  col- 
umns. 

Following  a  conference  between  Ed- 
win S.  Carman,  representing  the  fed- 
eration, and  H.  0.  Garman  and  C.  E. 
Drayer,  president  and  secretary,  re- 
spectively, of  the  American  Association 
of  Engineers,  the  executive  board  of 
the  federation  passed  a  resolution  ap- 
pointing a  committee  to  consult  with 
a  similar  committee  of  the  American 
Association  of  Engineers  with  a  view 
to  establishing  some  basis  of  co-opera- 
tion between  the  two  organizations.  It 
is  understood  that  the  appointment  of 
such  a  committee  by  the  American 
Association  of  Engineers  has  not  as 
yet  been  authorized. 

Committee  Reports 

The  committee  on  licensing  of  engi- 
neers objected  to  Section  .39-0  of  the 
recently  amended  New  York  law,  which 
states,  in  part,  that  "nothing  herein 
shall  apply  to  a  corporation,  partner- 
ship or  joint  stock  association  provided 
the  person  or  persons  carrying  on  th:- 
actual  practice  of  engineering  on  be- 
half of  such  corporations,  partnerships 
or  joint  stock  associations  shall  be  li- 
cen.sed  engineers."  It  was  pointed  out 
that  the  revised  section,  from  which 
the  foregoing  has  been  quoted,  was  an 
unsatisfactory  attempt  to  meet  the 
criticism  of  the  Attorney  General  with 
regard  to  a  former  section  (No.  14) 
which  had  been  declared  unconstitu- 
tional. The  report  was  referred  back 
to  the  licensing  committee  with  instruc- 
tions to  prepare  an  additional  report 
for  the  next  meeting. 

A  motion  was  carried  approving  the 
Temple  bill  calling  for  appropriations 
to  be  used  in  the  completion  of  the 
topographical  survey  of  the  United 
States. 


The  water  power  committee  reported 
in  favor  of  a  "hands-off"  policy  \vith 
regard  to  the  Federal  Power  Commis- 
sion. 

The  committee  on  engineering  re- 
search recommended  that  government 
appropriations  for  research  Le  dis- 
tributed among  colleges  suitably  equip- 
ped for  such  work  whether  not  they 
be  classified  as  land-grant  institutions. 


Bill  in  Congress  Authorizing 
New  York  Port  Compact 

A  bill  authorizing  the  establishment 
of  the  Port  of  New  York  Authority  and 
the  port  compact  between  the  States  of 
New  York  and  New  Jersey  was  intro- 
duced in  the  House  of  Representatives 
May  26,  following  the  introduction  of 
a  similar  bill  in  the  Senate. 


License  Law  for  Pennsylvania 

House  bill  204  to  regulate  the  prac- 
tice of  professional  engineering  and 
land  surveying  in  Pennsylvania  was 
signed  by  Gov.  William  C.  Sproul  May 
26.  The  act  becomes  effective  June  1, 
1922. 

The  bill  follows  the  model  law  of  En- 
gineering Council,  with  modifications 
to  conform  to  local  requirements.  Cor- 
porations and  co-partnerships  are  not 
exempted,  as  all  practitioners  come 
under  the  law.  The  section  of  the  meas- 
ure referring  to  corporation  practice  is 
as  follows:  "A  firm  or  a  copartner- 
ship or  a  corporation  may  only  engage 
in  the  practice  of  the  profession  of  en- 
gineering or  land  surveying  in  this 
commonwealth  in  the  nime  of  the  per- 
son or  persons  connected  with  such  firm 
or  copartnership  or  corporation  who  is 
or  are  in  responsible  charge  af  the  de- 
sign or  of  the  execution  of  the  work 
which  constitutes  such  practice  each  of 
whom  is  registered  as  a  professional 
engineer  or  as  a  lend  surveyor." 

The  American  Associate  of  Engi- 
neers, mainly  through  the  Harrisburg, 
Philadelphia  and  Pittsburgh  chapters, 
were  the  main  sponsors  jf  the  bill. 
Some  minor  opposition  .'eveloped  at 
the  public  hearings  before  the  ways 
and  means  committee  from  engineers 
lesident  in   southeastern    Pennsylvania. 

The  bill  had  a  turbulent  voyage.  At- 
tempt was  made  to  kill  it  in  committee, 
but  once  on  the  floor  it  pa.«Hed  by  a  five 
to  one  vote.  Next,  through  activities 
of  officials  of  the  state  highway  depart- 
ment, it  was  referred  to  the  judiciary 
committee  and  whs  not  brought  to  a 
vote  until  the  closing  hour  of  the 
session,  when  it  was  passed  by  the 
Senate.  It  was  then  held  up  bv  the 
Governor  for  two  days  less  than  one 
month. 


Early  Action  on  New  Federal 
Aid  Road  Bill  Probable 

No  Difficulty  Expected  in  Harmonizing 

Differences  Between  Townsend 

and  Dowell  Measures 

( Washiuffton  Con-t:si)ondtncc) 

Prospects  favor  the  early  enactment 
of  federal  highway  legislation.  A 
compromise  measure  will  be  fashioned 
from  the  TowTisend  and  Dowell  bills, 
which  are  being  actively  considered  in 
Congress.  Hearings  on  the  Townsend 
bill  were  concluded  by  the  Senate  com- 
mittee on  post  offices  and  post  roads 
June  2.  Hearings  on  the  Dowell  bill 
were  still  in  progress  before  the  House 
committee  on  roads  on  that  date. 

The  Senate  committee,  in  the  light 
of  the  testimony  which  it  has  taken, 
will  make  several  amendments  to  the 
Townsend  bill,  as  introduced.  One  of 
these  will  make  ii  clear  that  the  se- 
lection of  the  roads  is  to  be  made  in 
co-operation  with  the  state  highway 
commissions.  The  Dowell  bill  probably 
will  oe  reported  to  the  House  in  sub- 
stantially its  present  form. 

The  Senate  is  expected  to  pass,  with- 
out material  change,  the  Townsend  bill 
in  much  the  same  form  that  it  \vi\\  be 
presented  by  the  committee.  The 
House  unquestionably  will  pass  the 
Dowell  bill.  The  differences  in  the  two 
bills  will  be  harmonized  in  conference. 
The  indication  is  that  no  great  amount 
of  difficulty  will  be  experienced  by  the 
conferees  in  blending  the  bills  i.ito  a 
measure  on  which  they  can  agree. 

Philip  Perln-.an,  Secretary  of  State 
for  Maryland,  was  one  of  the  recent 
witnesses  appearing  before  the  Senate 
committee.    He  said,  in  part: 

"One  objection  that  we  have  to  the 
Townsend  bill  is  that  the  commission 
is  to  be  given  power  to  determine  what 
roads  are  to  form  the  interstate  sys- 
tem. The  states  are  given  no  choice 
in  that  selection.  That  is  a  very  seri- 
ous matter.  The  state  commission 
should  make  the  selection  subject  to 
the  veto  of  the  federal  government,  as 
has  been  the  custom  in  the  past.  It 
also  is  a  serious  matter  for  us  that  the 
commission  should  have  the  power  to 
make  roads  conform  to  a  certain  stand- 
ard. All  of  our  roads  are  not  20  ft. 
wide.  We  do  not  have  the  66-ft.  right 
of  way  in  many  instances.  After  we 
have  spent  our  money  on  ronds  we 
should  not  be  confronted  with  legisla- 
tion of  this  kind.  We  would  rather  not 
have  such  standards  put  in  the  bill. 
What  you  are  doing,  and  it  may  be  un- 
intentional, is  having  a  hill  that  gives 
sfati'  aid  to  a  federal  project  instead  of 
federal  aidto  a  state  pt'oject." 
(Continufd  nn  p.  1011) 

1007 


1008 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  23 


Disastrous  Colorado  Floods  Follow 
Great  Rainstorm 

Large  Part  of  Pueblo  Destroyed — Heavy  Precipitation  Causes 

Unprecedented  Stages  in  Upper  Arkansas  and 

South  Platte  Rivers 


EXTREME  floods  devasted  the  valley 
cities  of  central  and  southern  Colo- 
rado east  of  the  continental  divide 
between  June  4  and  June  6.  The  worst 
damage  was  done  in  Pueblo,  where  the 
waters  of  the  Arkansas  River  and  its 
tributary,  Fountain  Creek,  rose  15  ft. 
above  the  highest  previous  stage  and 
submerged  over  300  city  blocks,  de- 
stroying a  great  number  of  buildings 
and  causing  deaths  estimated  by 
hundreds.  No  dependable  figures  of 
damage  have  been  compiled  up  to  the 
present,  but  amounts  reported  from 
various  points  indicate  a  total  of 
$20,000,000  to  $25,000,000,  of  which 
nearly  $15,000,000  represents  the 
Pueblo   loss. 

Two  rivers,  the  Arkansas  and  the 
South  Platte,  drain  the  region  east  of 
the  continental  divide,  which  passes 
north  and  south  somewhat  west  of  the 
middle  of  the  state.  Their  drainage 
areas,  embracing  this  region  from 
Greeley  and  Fort  Collins  in  the  north 
to  the  New  Mexico  state  line  in  the 
south,  were  covered  by  an  abnormal, 
long-continued  rainstorm  beginning  on 
June  2  but  reaching  its  maximum  on 
June  3  and  4  and  in  part  continuing 
until  June  5  and  6.  J.  M.  Sherier,  U.  S. 
Weather  Bureau  district  forecaster  at 
Denver,  in  a  telegram  to  Engineering 
Neivs-Record  describes  the  cause  of  the 
floods  as  torrential  downpours  on  the 
eastern  slope  of  the  continental  divide, 
of  whose  maximum  intensity  there  is 
probably  no  record.  Apparently  the 
most  intense  rainfall  affected  the  south- 
erly half  of  the  area  described,  forming 
the  upper  drainage  area  of  the  Arkan- 
sas, while  somewhat  less  heavy  but 
longer-continued  rains  fell  over  the 
South  Platte  drainage  area.  Pueblo, 
the  chief  city  in  the  former  region, 
was  by  far  the  worst  sufferer,  and 
damage  to  roads  and  bridges  in  this 
region  is  also  reported  the  most  serious. 
Denver  and  other  cities  in  the  northern 
region  suffered  relatively  little,  but  ex- 
tensive damage  was  done  to  agricul- 
tural lands  and  to  bridges  and  the  high- 
ways in  the  South  Platte  area  also. 

Heavy  Rainfall,  for  Several  Days 

Robert  Follansbee,  district  engineer 
of  the  U.  S.  Geological  Survey,  reports 
that  the  Arkansas  and  South  Platte 
Rivers  reached  their  highest  stages  for 
many  years  as  the  result  of  unseason- 
able extreme  rains  occurring  at  a  time 
of  normal  high  water  stages  from  melt- 
ing snow  in  th'^  mountains.  Forecaster 
Sherier  gives  the  precipitation  in  the 
night  of  June  3-4  at  Pueblo  as  2.88  in., 
but  expresses  the  opinion  that  a  much 
heavier  precipitation  occurred  in  the 
area  just  above  the  city.  The  Pueblo 
'figure  for  June  3-6  is  6.18  in.  The 
storm    thus    is    closely    comparable    in 


intensity  and  extent  with  the  Central 
States  storm  of  March,  1913,  while  the 
steepness  of  the  drainage  area  ren- 
dered the  effects  relatively  more  severe; 
the  Arkansas  River  after  emerging 
from  the  Royal  Gorge  in  the  neighbor- 
hood of  Canyon  City  falls  about  500  ft. 
in  35  miles  to  Pueblo.  Flood  stage  at 
Pueblo  is  about  10  ft.  The  highest  pre- 
vious flood  is  reported  as  14.3  ft.,  but 
the  crest  of  the  present  flood  reached  30 
ft.  (estimated). 

No  rainfall  figures  for  the  South 
Platte  drainage  area  are  as  yet  avail- 
able, but  J.  E.  Maloney,  state  highway 
commissioner,  reports  excessive  rains 
over  the  entire  drainage  area  for  Ft. 
Collins  to  the  southern  divide  at  Palmer 
Lake. 

Failure  of  several  storage  dams, 
among  them  three  dams  on  Beaver 
Creek,  a  northern  tributary  of  the 
Arkansas  near  Florence,  is  reported  to 
have  intensified  the  flood  conditions  on 
the  morning  of  June  5.  No  definite 
account  of  the  damage  to  these  struc- 
tures has  been  obtainable,  however,  up 
to  the  moment  of  going  to  press.  The 
Skagway  dam  near  Cripple  Creek  and 
some  smaller  dams  in  the  mountains 
are  said  to  have  failed. 

Little  loss  of  life  occurred  along  the 
South  Platte  and  its  tributaries.  Large 
property  damage  was  done  here,  how- 
ever, according  to  Mr.  Follansbee. 

Much  Agricultural  and 
Highway  Damage 

Millions  of  dollars  of  damage  to  agri- 
cultural interests  are  reported  in  both 
the  Arkansas  and  South  Platte  areas. 
Highway  damage  is  extensive  in  both 
the  northern  and  southern  regions, 
according  to  J.  E.  Maloney.  This  latter 
figure  is  estimated  at  $1,000,000  for  the 
Arkansas  and  probably  almost  as  much 
for  the  South  Platte.  According  to  one 
report,  every  bridge  over  the  Arkansas 
for  many  miles  was  washed  out.  Mr. 
Maloney  reports  a  bridge  at  Hadley 
and  a  bridge  at  Las  Animas  washed  out 
east  of  Pueblo,  but  others  in  that  part 
of  the  state  uninjured.  A  stone  arch 
bridge  over  Fountain  Creek  at  Buttes 
was  destroyed  and  a  temporary  struc- 
ture is  under  construction  there  now. 
In  the  South  Platte  region  most  of  the 
county  bridges  on  the  tributaries  are 
out,  but  none  on  the  main  river;  the 
road  damage  in  this  region  is  very 
great,  however. 

By  June  7  energetic  efforts  were 
being  made  to  re-establish  communica- 
tion with  Pueblo  from  east  and  north, 
including  railroad  service;  communica- 
tion from  the  south  had  not  been  badly 
disturbed.  The  state  highway  author- 
ities were  then  at  work  repairing  road 
damage  and  had  already  restored  many 
of  the  main  thoroughfares. 


Belle  Isle  Bridge  Contract  Let 
on  New  Bids 

As  the  result  of  receiving  favorable 
bids  on  May  21,  on  the  fourth  adver- 
tisement for  the  construction  of  the 
Belle  Isle  bridge  at  Detroit,  the  city 
has  let  contracts  for  the  structure  to 
Greiling  Bros.,  of  Green  Bay,  Wis.,  and 
the  Wisconsin  Bridge  &  Iron  Co.,  of 
North  Milwaukee,  Wis. 

The  total  cost  will  be  $2,365,830, 
which  comes  within  the  amount  avail- 
able, the  balance  of  the  $3,000,000 
bridge  fund  voted  in  1917.  Construc- 
tion of  the  bridge  will  be  started  with- 
in a  month.  The  work  has  been  under 
consideration  since  the  old  bridge 
burned,  six  years  ago. 

Greiling  Bros,  were  awarded  the  con- 
tract for  work  in  Groups  A,  C,  and  D, 
comprising  all  the  work  except  the 
structural  steel  and  bronze  bearings. 
For  the  substructure  work  they  bid 
$1,278,180,  for  concrete  work  in  the 
superstructure  $690,235,  for  water- 
proofing $23,280,  and  for  handrailing 
and  lamp  posts  $20,000.  The  one  con- 
tract, covering  the  above  items,  totals 
$2,011,695.  The  Wisconsin  Bridge  and 
Iron  Co.  bid  $354,135  on  the  structural 
steel  and  bronze  bearings. 

Twelve  Firms  Bid 

Twelve  firms  bid  on  all  or  part  of  the 
work,  and  two  companies  bid  on  all 
groups  to  complete  the  bridge.  Greil- 
ing Bros,  and  the  Arundel  Corporation, 
of  Philadelphia,  bid  on  all  groups. 
Greiling  Bros.'s  bid  on  the  structural 
steel  and  bronze  bearings  was  $406,400, 
making  that  firm's  bid  for  the  com- 
plete structure  $2,418,095.  The  Arundel 
Corporation's  bid  of  $2,355,237.50  was 
informal  in  that  it  was  not  on  the 
regular  form  and  stipulated  that  the 
city  should  furnish  an  unloading  dock 
for  the  construction  material,  and  also 
that  the  city  should  furnish  all  cement 
to  be  used  in  the  structure.  Although 
the  bid  was  first  considered  to  be  the 
low  bid,  the  additional  cost  of  the 
cement  made  it  in  excess  of  the  funds 
available.    The  bid  was  rejected. 

In  recommending  that  the  contracts 
be  awarded,  the  Commissioner  of  Public 
Works  cited  that  the  combination  of 
two  firms'  proposals  in  part  makes  the 
awarding  of  contract  legal,  in  that  the 
available  balance  remaining  in  the 
Belle  Isle  Bridge  Fund  is  not  exceeded, 
the  Controller's  records  showing  a 
credit  balance  of  $2,370,653.28  in  the 
fund. 

The  city  council  voted  unanimously 
in  favor  of  the  contracts  recommended 
by  the  Department  of  Public  Works, 
and  Mayor  Couzens  has  signified  his 
approval  of  the  council's  action.  The 
bridge  will  be  construced  according  to 
revised  plans  'for  a  cantilever  type 
bridge  as  prepared  by  Esselstyn, 
Murphy  and  Hanford,  the  engineers  in 
charge  of  the  design  and  supei'vision  of 
construction.  The  subway  approach 
under  Jefferson  Ave.  at  the  north  end 
of  the  bridge  has  already  been  com- 
pleted, at  a  cost  approximating  $400,- 
000. 


June  9,  1921 


ENGINEERING     NEWS-RECORD 


1009 


State  Sanitary  Engineers  Perfect 
Their  Organization 

The  Conference  of  State  Sanitary 
Engineers,  which  was  tentatively 
formed  at  the  New  Orleans  meeting  of 
the  American  Public  Health  Associa- 
tion in  1919  and  which  met  in  Wash- 
ington in  1920,  perfected  its  organiza- 
tion by  the  adoption  of  a  constitution 
at  Boston  last  week.  The  constitution 
provides  that  the  members  of  the  con- 
ference shall  consist  of  the  chief  sani- 
tary engineers  of  state  boards  and  de- 
partments of  public  health  and  similar 
officers  of  other  state  departments 
doing  sanitary  work,  together  with 
three  sanitary  engineers  from  the  U.  S. 
Public  Health  Service.  Each  state  and 
also  the  U.  S.  Public  Health  Service 
will  be  entitled  to  but  one  vote.  Be- 
sides the  usual  executive  officers  the 
sanitary  engineer  of  the  U.  S.  Public 
Health  Service  on  duty  at  Washington 
headquarters — at  present  I.  W.  Mendel- 
sohn, associate  sanitary  engineer — will 
serve  as  corresponding  secretary. 

New  Officers 

Officers  elected  for  the  ensuing  year 
are:  Chairman,  C.  A.  Emerson,  Jr., 
engineer,  Pennsylvania  State  Depart- 
ment of  Health,  Harrisburg;  vice-presi- 
dent, W.  H.  Dittoe,  engineer,  Ohio 
State  Board  of  Health,  Columbus;  sec- 
retary-treasurer, Theodore  Horton, 
engineer.  New  York  State  Department 
of  Health,  Albany. 

The  Boston  conference  last  week, 
which  preceded  the  nineteenth  annual 
conference  of  state  and  territorial 
hea'Hh  authorities  with  the  U.  S.  Public 
Health  Service,  held  two  sessions  each 
en  June  1  and  2  with  a  full  program 
of  committee  reports  and  papers  and 
very  active  discussions  on  water  sup- 
ply, sewage  disposal,  mosquito  control, 
pasteurization  and  other  phases  of 
public  milk  supplies,  sanitation  of 
swimming  pools,  rat  proofing,  and  other 
lines  of  work  conducted  by  the  state 
and  federal  health  departments. 

A  large  part  of  the  time  of  the  con- 
ference was  devoted  to  a  consideration 
of  the  certification  and  the  general 
supervision  of  water  supplies  for  rail- 
ways and  vessels  engaged  in  interstate 
commerce.  This  certification  is  by  the 
U.  S.  Public  Health  Service  (Treasury 
Department)  acting  in  co-operation 
with  state  departments  of  health.  The 
Public  Health  Service  wishes  the  sev- 
eral state  departments  of  health  to 
agree  upon  a  method  of  certification 
before  the  printing  of  new  regulations. 
There  was  so  much  divergence  of  opin- 
ion regarding  some  of  the  points  at 
i.ssue  that  the  matter  was  finally  left 
tj  a  committee  for  adjustment,  with 
(he  expectancy  that  the  committee 
would  reach  an  early  conclusion. 

A  comprehensive  paper  on  "State 
Sanitation"  wan  read  by  George  C. 
Whipple,  professor  of  sanitary  engi- 
neering, Harvard  University.  Another 
paper  which  was  listened  to  with  gri-Ht 
interest  was  on  "The  Typhoid  Epidemic' 
at  Salem,  Ohio."  by  W.  H.  Dittoe,  engi- 
neer. Ohio  State  Board  uf   M.alth   (see 


Enginoei-hig  News-Record,  Dec.  23, 
1920,  p.  1244,  for  a  summary  of  this 
epidemic). 

Notable  reports,  with  recommenda- 
tions as  to  rules  to  be  established  by 
or  to  be  used  for  the  guidance  of  state 
departments  of  health,  were  submitted 
as  follows:  Water  Supply,  W.  H.  Dit- 
toe, chairman;  Cross  Connections  and 
By-Passes  on  Water  Supplies,  S.  Pincus, 
associate  sanitary  engineer,  U.  S.  Pub- 
lic Health  Service,  New  York  City; 
Milk  Supply,  C.  A.  Emerson,  Jr.; 
Stream  Pollution  and  Sewage  Disposal, 
E.  H.  Ehlers,  engineer,  Texas  State 
Board  of  Health;  Mosquito  Control,  R. 
Messer,  engineer,  Virginia  Department 
of  Health;  Swimming  Pools,  S.  DeM. 
Gage,  chemist  and  sanitary  engineer, 
Providence  State  Board  of  Health. 

It  is  expected  that  the  committee  re- 
ports and  papers  will  be  printed  by  the 
U.  S.  Public  Health  Service. 


Pasadena  Adopts  City  Manager 
Form  of  Government 

The  city  manager  form  of  govern- 
ment was  put  into  effect  in  Pasadena. 
Cal.,  early  in  May  and  C.  W.  Koiner, 
former  superintendent  of  the  Pasadena 
municipal  lighting  and  power  depart- 
ment, was  elected  to  the  office  of  city 
manager.  Press  reports  state  that  64 
candidates  sought  the  position. 


Report  on  Industrial  Wastes 

Waste  in  industrial  processes  is  caus- 
ing enormous  annual  losses  to  the 
nation,  it  is  declared  in  a  report  of  the 
American  Engineering  Council's  com- 
mittee on  elimination  of  waste  in  in- 
dustry, made  public  at  a  meeting  of 
the  council's  executive  board  at  St. 
Louis,  Mo.,  June  3.  "Over  50  per  cent 
of  the  responsibility  for  these  wastes," 
the  report  says,  "can  be  placed  at  the 
door  of  management  and  less  than  25 
per  cent  at  the  door  of  labor."  The 
findings  of  the  committee,  which  was 
appointed  by  Herbert  Hoover,  cover  in- 
vestigations  of   typical   industries. 

The  investigation  found  that  the  mar- 
gin of  unemplojTnent  mounts  to  more 
than  a  million  men,  that  billions  of  dol- 
lars are  tied  up  in  idle  equipment,  that 
high  labor  turnover  is  a  rough  index 
of  one  of  the  commonest  wastes,  and 
that  the  waste  of  time,  energy  and 
money  through  duplication  of  esti- 
mates and  bids  in  the  building  trades 
runs  into  millions  annually. 

Both  employer  and  employee  restrict 
output,  it  was  said.  Both  capital  and 
labor  are  blamed  for  existing  abuses, 
but  the  annual  losses  through  waste 
by  conflicts  between  them  is  much 
less  than  popularly  supposed. 

Between  four  and  five  million  work- 
ers were  idle  during  January  and  Feb- 
ruary of  this  year.  In  1921  half  a 
billion  dollars  will  be  lost  in  wages  in 
the  building  trades,  it  is  said.  Nation- 
wide machinery,  to  obtain  continuous 
information  concerning  unemployment 
conditions  throughout  the  country  is 
said  to  be  necessary.  Means  for  reg- 
ularizing employment  in  the  principal 
industries  is  also  urged.  An  elaborate 
|/lan  of  nation-wide  co-operation  involv- 
ing the  government,  the  public,  trade 
associations,  the  industries,  labor,  bank- 
irs  and  engineen),  is  outlined. 

The  waste  Inquiry  was  in  charge  of 
a  committee  of  sixteen  headed  by  J. 
F'arke  Channing,  of  New  York,  ax  chair 
man,  and  L.  W.  Wallace,  of  Wa.vhing- 
ton,  executive  secretary  of  the  Ameri 
lan   Engineering  Council. 


To  Study  Jersey  Watershed 

The  New  Jersey  State  Department 
of  Conservation  and  Development  has 
authorized  an  investigation  by  the  firm 
of  Hazen,  Whipple  &  Fuller,  consulting 
engineers,  of  New  York,  of  the  unap- 
propriated watersheds  of  the  state  with 
particular  reference  to  the  needs  of  the 
metropolitan  district.  The  study  will 
show  what  waters  in  North  Jersey  are 
still  available,  their  character,  and  the 
cost  to  transport  them.  The  Conserva- 
tion Department  has  also  made  a  de- 
cision to  establish  upon  all  the  prin- 
cipal streams  in  the  state  a  series  of 
gaging  stations.  In  this  undertaking 
the  U.  S.  Geological  Survey  will  co- 
operate. 

Commission  to  Make  Inquiry  Into 
Panama  Administration 

Secretary  of  War  Weeks  has  ap- 
pointed a  commission  of  four  men,  three 
of  them  engineei-s  and  the  fourth  an 
executive  of  a  public  utility  corpora- 
tion, to  investigate  conditions  in  the 
Panama  Canal  Zone  with  a  view  to  de- 
termining reforms  necessary  to  make 
the  zone  more  efficient  and  less  expen- 
sive as  a  government  going  concern. 
The  chairman  is  Brig. -Gen.  W.  D.  Con- 
nor, Corps  of  Engineers,  U.  S.  A.,  who 
is  in  charge  of  the  inland  waterway 
service  of  the  War  Department  and  the 
other  members  are  Albert  Brooks  Fry, 
supervising  chief  engineer,  U.  S.  Pub- 
lic Buildings,  Port  of  New  York;  Col. 
F.  A.  Molitor,  consulting  engineer, 
New  York  City  and  Harley  T.  Wilson, 
president.  Western  Power  Corp.,  New 
York.  The  commission  sails  for  Pan- 
ama June  10. 


Engineers  Appointed  on  Columbus 
City  Planning  Commission 

A  city  planning  commission  of  four 
citizens  and  four  ex-officio  members  has 
been  appointed  for  Columbus,  Ohio, 
under  a  state  law  pa.ssed  some  years 
ago  and  a  city  ordinance  passed  this 
year.  The  citizen  members  of  the  com- 
mittee arc  Frank  H.  Eno,  professor  of 
municipal  engineering,  Ohio  .St.-ite  Uni- 
versity; John  K.  McCrehen,  president 
of  the  Columbus  Real  E.ttate  Board ; 
Frank  L.  Packard,  architect,  and  Rob- 
ert F.  Wolfe,  a  newspaper  publisher. 
The  ex-officio  menilMTs  ar-  Robert  H 
Simpson,  city  engineer,  and  W.  II 
Duffy,  service  director.  The  commis- 
sion has  advisory  power,  only,  is  uii 
paid,  iiml  will  be  served  by  the  city 
engineering  department.  Zoning,  re 
looting  street  cars,  and  a  civic  center 
will   be   considered   by    the   commiBsimi 
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Railroad  Security  Owners  Appoint 
Engineer  Board 

Announcement  was  made  June  6  of 
the  appointment  by  the  National 
Association  of  Owners  of  Railroad 
Securities  of  a  board  of  economics  and 
engineering,  consisting  of  six  promin- 
ent engineers,  headed  by  Col.  F.  A. 
Molitor  as  chairman.  The  board  con- 
sists of  John  F.  Stevens,  late  head  of  the 
American  railway  mission  to  Russia, 
who  was  previously  chief  engineer  of 
the  Panama  Canal  and  chairman  of  the 
Isthmian  Canal  Commission  for  two 
years;  Col.  F.  A.  Molitor,  who  had 
charge  of  the  reoi'ganization,  under  the 
Director  of  Military  Engineering  and 
Engineer  Supplies  of  the  A.E.F.,  of  dis- 
tribution and  receipt  of  supplies  from 
principal  bases  and  who  was  previously 
for  three  years  supervising  railroad 
expert  for  the  government  in  the  Phil- 
ippine Islands;  J.  F.  Wallace,  chairman, 
Chicago  Railway  Terminal  Commission, 
who  was  associated  with  Mr.  Stevens  in 
the  Canal  Zone;  W.  L.  Darling,  for 
many  years  chief  engineer  of  the 
Northern  Pacific  Ry.,  who  during  the 
war  was  an  associate  member  of  the 
Naval  Consulting  Board  and  a  member 
of  the  Russian  Railway  Mission;  Lewis 
B.  Stillwell,  railroad  electrification 
engineer,  who  was  previously  electrical 
director,  Interborough  Rapid  Transit 
Co.,  New  York  City,  and  W.  W.  Colpitts, 
consulting  engineer,  who  until  1913  was 
chief  engineer  of  the  Kansas  City, 
Mexico  &  Orient  Railway  Co. 

The  daily  press  announced  last  Mon- 
day that  the  board  would  be  headed  by 
Mr.  Stevens.  Since  Mr.  Stevens  is  to 
return  to  Russia  to  resume  his  railroad 
work  there.  Col.  Molitor  has  been  named 
to  head  the  board. 

According  to  the  announcement  of 
the  association,  "the  work  to  be  per- 
formed by  this  board  is  regarded  as  an 
important  step  in  the  solution  of  the 
transportation  problems  now  confront- 
ing the  country."  At  the  time  of  the 
appointments,  S.  Davies  Warfield,  presi- 
dent of  the  association  said,  "No 
member  of  the  Board  of  Economics  and 
Engineering  is  connected  vdth  any  rail- 
road company  or  any  financial  institu- 
tion. This  board  is  unhampered  by  ties 
of  individual,  railroad  or  financial 
identity  or  ownership,  or  by  the  influ- 
ences of  any  particular  security  owning 
or  banking  group.  It  is  free  from  the 
environment  that  attends  governmental 
appointment.  It  can  pursue  its  investi- 
gations and  reach  conclusions  solely 
with  the  purpose  of  securing  the  sub- 
stantial economies  that  can  be  made  in 
the   public   interest." 


Detroit-Windsor  Bridge  Compa- 
nies Are  Organized 

Passage  of  the  charter  and  fran- 
chise of  the  Canadian  Transit  Co.  by 
the  Canadian  Parliament  completes  the 
legal  preliminaries  to  prosecution  of 
the  Detroit-Windsor  bridge  work,  it  is 
reported.  Congressional  authority  for 
building  the  bridge  was  granted  to.  the 
American  Transit  Co.  two  months  ago, 
and  arrangements  are  being  completed 
for  joint  action  of  the  two  companies. 
It  is  planned  to  appoint  a  board  of 
consulting  engineers,  consisting  of  four 
bridge  engineers  of  international  promi- 
nence to  co-operate  with  C.  E.  Fowler, 
chief  engineer,  in  supervising  the  de- 
velopment of  the  detail  design.  Pro- 
posals for  financing  the  undertaking 
have  been  received  and  are  expected 
to  be  acted  upon  as  soon  as  the  di- 
rectors of  the  joint  corporation  can 
meet.  Mr.  Fowler  states  that  the  struc- 
ture is  to  be  a  wire-cable  suspension 
bridge  of  about  1,800-ft.  span,  with 
two  28-ft.  roadways,  two  7-ft.  side- 
walks, and  two  electric  railway  tracks 
on  the  upper  deck.  A  lower  deck  will 
provide  for  four  railway  tracks. 

New  Federal  Power  Regulations 

The  Federal  Power  Commission, 
meeting  in  a  special  session  May  27, 
approved  the  amendments  to  the  regu- 
lations, promulgated  for  the  adminis- 
tration of  the  Waterpower  Act,  with  the 
exception  of  the  proposed  multiple  in 
the  specified  rate  of  return  and  the 
regulation  dealing  with  the  allocation 
of  earnings.  The  commission  affirmed 
the  multiple  1.5  and  approved  a  re- 
vised form  of  the  existing  regulation 
on  allocation  which  allows  permittees 
or  licensees  to  propose  a  basis  of  allo- 
cation before  the  issuance  of  a  permit 
of  license,  but  subjects  such  a  basis  to 
review  at  not  less  than  five-year  inter- 
vals. The  commission  also  approved 
an  additional  paragraph  to  regulation 
20,  which  requires  licensees  to  file 
copies  with  the  commission  of  annual 
reports  made  to  the  state  commissions 
or  to  their  stockholders. 

The  application  of  the  Arkansas 
Hydroelectric  Co.  was  denied  because 
the  chief  of  engineers  reports  that  the 
Little  Red  River  is  navigable  at  and 
above  the  site  at  which  it  is  proposed 
to  build  the  dam.  Public  lands  also 
are  involved. 


Housing  Division  Recommended 

The  Committee  on  Commerce  of  the 
Senate  has  recommended  favorably  to 
the  Senate  the  Calder  bill,  which  has 
as  its  object  the  creation  of  a  division 
of  construction  and  housing  in  the  Bu- 
reau of  Standards  of  the  Department 
of  Commerce.  The  committee  endorses 
the  arguments  of  the  Secretary  of  Com- 
merce in  favor  of  such  a  division. 


Batchelder  Killed  in  Plane  Crash 

A.  G.  Batchelder,  chairman  of  the 
executive  board  of  the  American  Auto- 
mobile Association,  Washington,  D.  C, 
was  killed  May  28  when  an  army  air- 
plane, on  which  he  was  a  passenger, 
encountered  a  severe  storm  near 
Morganstown,  Md.,  and  crashed  to 
earth.  With  Mr.  Batchelder  in  the 
machine  were  one  other  civilian  and  five 
army  officers,  all  of  whom  lost  their 
lives.  As  an  advocate  of  good  roads 
Mr.  Batchelder  had  a  wide  acquaint- 
ance among  highway  engineers  and  for 
years  was  a  consistent  attendant  at  the 
various  road  conventions. 


Warehouse  Association  to  Hold 
Meeting  in  Pittsburgh 

Representatives  of  manufacturing 
companies,  distributing  their  products 
through  public  merchandise  ware- 
houses, will  meet  in  convention  at  the 
William  Penn  Hotel,  Pittsburgh,  June 
16  and  17,  1921,  under  the  auspices  of 
the  Shippers'  Warehousing  and  Dis- 
tributing Association,  organized  in  Chi- 
cago a  year  ago  for  the  general  pur- 
pose of  effecting  standardization  of 
practice  in  the  warehouse  industry. 
Kent  B.  Stiles,  239  West  39th  St.,  New 
York  City,  is  secretary  of  the  associa- 
tion. 

Chicago  Meeting  of  A.  S.  M.  E. 

Changes  in  the  organization  of  engi- 
neering societies  to  accord  with  the  in- 
creasing importance  of  the  position 
which  the  engineer  is  taking  in  our 
social  economy  wei'e  suggested  by  Mor- 
ris L.  Cooke,  Philadelphia,  Pa.,  in  a 
paper  read  at  the  spring  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers, held  in  Chicago  on  May  23  to  26. 
He  argued  particularly  for  more  effec- 
tive administrative  control,  for  a  secre- 
tary who  is  a  manager  with  authority 
instead  of  being  servant  to  a  board  of 
directors,  and  for  larger  development 
of  the  non-technical  mind  of  the  profes- 
sion, so  as  to  give  voice  to  the  engi- 
neering opinion  of  the  nation. 

Special  sessions  on  the  Chicago  rail- 
way terminal  association  and  on  high- 
way construction  plant  were  unusual 
features  of  the  meeting,  and  the  rela- 
tions between  engineering  education 
and  engineering  industries  were  dis- 
cussed in  a  joint  paper  by  Magnus  W. 
Ale.xander,  New  York,  and  Dugald  C. 
Jackson,  Cambridge,  Mass.  Apart  from 
these  subjects  the  various  sectional 
meetings  were  devoted  mainly  to  such 
technical  and  mechanical  matters  as 
machine  tool  work,  boilei's  and  fuels, 
modern  locomotive  design  and  hydro- 
electric plants. 


McCIellan  President  of  A.  I.  E.  E. 

At  the  annual  business  meeting  of 
the  American  Institute  of  Electrical 
Engineers  held  in  New  York,  May  20, 
William  McCIellan,  of  Philadelphia,  Pa., 
was  elected  president.  Dr.  McCIellan 
graduated  from  the  University  of 
Pennsylvania  and  has  been  prominent 
in  electrical  engineering  for  twenty 
years.  He  has  served  as  engineer  in 
charge  of  construction  for  the  Phila- 
delphia Rapid  Transit  Co.,  with  the 
Westinghouse,  Church,  Ken-  Co.,  par- 
ticularly in. connection  with  electrifica- 
tion on  the  Erie  R.R.,  was  chief  engi- 
neer of  the  Public  Service  Commission, 
Second  District  of  New  York,  assistant 
to  the  president  of  the  Buffalo  General 
Electric  Co.,  dean  of  the  Wharton 
School  of  Finance  and  Commerce  of  the 
University  of  Pennsylvania,  and  vice- 
president  of  the  Cleveland  Electric  Il- 
luminating Co.  Since  early  this  year 
he  has  been  in  independent  consulting 
practice  in  Philadelnhia. 
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California  Convention  Discusses 
Municipal  Power  Projects 

Under  the  auspices  of  the  California 
League  of  Municipalities  a  convention 
was  held  in  Sacramento,  Cal.,  on  May 
20,  which  was  attended  by  over  fifty 
mayors  and  other  officers  of  California 
cities  to  discuss  ways  and  means  of 
aiding  cities  and  organized  rural  dis- 
tricts in  undertaking  the  development 
and  ownership  of  hydro-electric  power 
on  a  large  scale.  Prominent  in  the  pro- 
ceedings was  the  discussion  of  Senate 
Bill  18,  which  has  recently  become  a 
law  and  which  legalizes  co-operative 
organizations  of  and  between  political 
subdivisions  of  the  state  which  wish 
to  join  in  certain  undertakings.  The 
sentiment  of  the  convention  was 
strongly  opposed  to  private  ownership 
of  utilities  and  many  speakers  ex- 
pressed the  opinion  that  the  power 
companies  were  not  fair  to  the  rights 
of  the  people  and  the  industries  of  the 
state. 

In  addressing  the  meeting  Governor 
Stephens  stated  that  while  fair  returns 
for  the  honestly  invested  capital  of 
privately  owned  public  utilities  should 
be  protected,  yet  he  hoped  that  dis- 
tricts, cities  and  counties  would  be  able 
to  develop  hydro-electric  power  for  their 
own  uses.  Charles  H.  Lee,  president 
of  the  State  Water  Commission,  stated 
that  although  there  were  about  9,500,- 
000  hp.  water  power  in  California 
which  could  be  developed  1,000,000  hp. 
had  already  been  developed  and  appli- 
cations were  on  file  for  an  additional 
7,000,000,  among  the  latter  being  some 
claims  which  overlap  and  some  sites 
which  are  not  financially  feasible  to 
develop.  Mr.  Lee  felt  that  the  most 
probable  result  of  the  attempt  by 
municipalities  to  get  possession  of  the 
few  available  sites  would  be  that  the 
permitees  would  use  increased  dili- 
gence in  developing  the  7,000,000  hp. 
on  which  filings  have  already  been 
made. 

The  convention  decided  to  draft  an 
agreement  under  the  authority  of  Sen- 
ate Bill  No.  18  to  form  organizations 
for  studying  the  hydro-electric  situa- 
tion looking  toward  power  development 
by  municipalities.  The  convention  also 
resolved  to  redraft  the  .Johnson  act  for 
presentation  at  a  special  .session  of  the 
Legislature  or,  failing  in  that,  at  the 
next  general  election.  The  Johnson 
act,  which  was  defeated  in  the  Senate 
during  the  recently  closed  Legislature, 
was  a  measure  supported  by  the  league 
and  designed  to  create  a  hydro-electric 
power  commi.ssion  modeled  after  the 
Ontario  commission. 


Tunnel  Deadlock  Ends 

Agrecmf;nt  was  reached  Jun<;  7  by  the 
New  York  and  the  New  Jersey  Tunnel 
commission.s  on  plans  for  the  Jersey 
entrance  and  exit  of  the  Hudson  River 
vehicular  tubes,  thu.")  breaking  a  dead- 
lock which  has  been  delaying  ron.otnji - 
tion  work  for  several  months.  Bids  for 
the  Jersey  shaft  will  soon  be  called  for 


Mechanical  Engineers  Discuss 
Road  Building  Machinery 

Three  papers  and  a  brief  general  dis- 
cussion on  machinery  for  paved  road 
construction  occupied  a  session  at  the 
-spring  meeting  at  Chicago,  May  23-26, 
of  the  American  Society  of  Mechanical 
Engineers.  The  papers  were:  "Plan- 
ning and  Organizing  a  Road  Job  for 
Mechanical  Handling  of  Material,"  by 
C.  D.  Curtis;  "Road  Construction 
Plants,"  by  B.  H.  Piepmeier,  and 
"Mechanical  Needs  in  Highway  Con- 
struction Machinery,"  by  R.  C. 
Marshall,  Jr.  An  abstract  of  the  first 
paper  was  published  on  p.  949  of  last 
week's  issue.  The  discussion  was  brief 
and  turned  largely  on  the  economy  of 
large  and  small  plants,  with  the  con- 
clusion that  the  larger  plant  offered 
advantages  where  conditions  were 
favorable  for  its  use. 

Federal-Aid  Road  Bill  Hearings 

(Covtinued  from  p.  1007) 

Mr.  Perlman's  testimony  was  sup- 
plemented by  that  of  John  N.  Mackall, 
chairman  and  chief  engineer  of  the 
Maryland  State  Roads  Commission,  who 
said: 

"We  have  co-operated  with  the  Bu- 
reau of  Public  Roads  in  a  most  satis- 
factory manner.  There  never  has  been 
a  serious  disagreement  between  us.  We 
believe  that  we  can  continue  to  co-oper- 
ate with  that  bureau  and  build  and 
maintain  roads  satisfactory  to  the  fed- 
eral government.  The  intent  of  this 
bill  is  very  clear  that  the  federal  gov- 
ernment, without  regard  to  the  state, 
shall  select  a  federal  system. 

"The  width  of  66  ft.  for  the  right  of 
way  would  be  unfortunate.  There  are 
many  places  where  to  acquire  a  right 
of  way  66  ft.  wide  would  actually  cost 
more  than  to  construct  the  surfacing 
66  ft.  wide. 

"Roads  in  Maryland  are  costing  an 
average  of  $33,000  a  mile  for  concrete 
for  roads  15  ft.  wide,  and  $12,000  a 
mile  additional  for  a  20-ft.  road. 
Money  is  costing  5J  per  cent.  Interest 
on  that  additional  $12,000  that  you 
would  invest  would  be  $660  a  year. 
That  interest  alone  will  maintain  the 
road.  You  can  let  the  interest  com- 
pound above  the  cost  of  maintenance. 
If  you  need  to  widen  a  road  in  ten  or 
twenty  years  you  will  have  sufficient 
funds  from  the  interest  alone  to  do  the 
work  without  impairing  the  principal. 
I  think  widening  should  be  done  from 
turrent  receipts  from  automobile  li- 
censes. 

"Co-operation  in  the  .selection  of 
roads  is  an  absolute  necessity  i-f  fed- 
rral  aid  is  to  be  a  success.  We  hope 
this  Congress  will  commit  itself  to  a 
policy  of  federal  aid  along  lines  that 
we  all  can  follow  and  build  and  main- 
tain our  roads  and  not  spend  our  time 
in  Wa.shington." 

During  the  course  of  the  hearing 
.Senator  Townsend  made  the  following 
•tatement: 

"There  are  rrobably  not  three  states 


in  the  Union  that  would  insist  on  tak- 
ing out  of  the  federal  appropriation  for 
load  construction  any  money  for  the 
purposes  of  maintenance.  Practically 
all  the  states  insist  that  they  want  to 
maintain  the  roads  and  that  they  want 
all  the  money  appropriated  to  be  used 
in  constructing  roads. 

Thomas  H.  MacDonald,  chief  of  the 
U.  S.  Bureau  of  Public  Roads,  was  re- 
called to  the  stand  for  further  cross- 
questioning.  In  the  course  of  his  an- 
swers he  made  the  following  state- 
ment: 

"If  into  this  law  there  could  be  writ- 
ten a  regular  procedure  by  which  the 
state  would  select  a  system  of  roads, 
having  regard  to  the  service  of  the 
state,  the  population  w-ithin  the  state, 
and  the  interstate  traffic,  they  could  be 
given  certain  specifications  for  the  se- 
lection of  the  roads  which  could  then 
be  put  up  to  the  federal  authority  and 
examined  to  see  if  the  roads  selected 
meet  those  conditions.  I  do  not  believe 
that  the  federal  government  should  go 
into  local  fights.  If  authority  is  as- 
sumed to  arbitrate  disputes  as  to  which 
of  two  roads  shall  be  followed,  assum- 
ing that  both  roads  meet  the  conditions 
set  up  in  the  law,  I  believe  the  federal 
government  would  have  an  endless  num- 
ber of  disputes  on  its  hands  to  settle 
particularly  disputes  which  have  been 
disposed  of  once." 

P.  St.  J.  Wilson,  chief  engineer  of 
the  Bureau  of  Public  Roads,  testified 
that  "there  should  be  a  reasonable 
system  of  through  roads  and  federal 
money  ought  to  be  concentrated  on 
that  system.  The  more  important 
sections  could  be  improved  first  just 
as  every  state  is  doing  and  just  as 
every  county  is  doing." 


Engineering  Societies 


Calendar 


Annual  Meetings 


NATIONAL  FIRE  rROTKCTION  AS- 
SOriATION.  S7  Milk  St..  Boston. 
.\nnual  meetiriK.  .'*an  Francisco, 
.lunc   14-15-16. 

A.MKRirAN  SOCIETY  FOR  TESTING 
MATERIALS.  Phllartr-lphla  :  An- 
nual meeting.  Ashury  Park,  N.  J., 
June  20-24. 

SOCIETY  FOR  THE  PROMOTION 
OF  E.VOINEERINO  EPtTrATlOX. 
Tnlverslly  of  Pitlsbureh.  Plttn- 
burnh.  Pa,  :  Annual  Convention. 
New  Haven,  Conn  .  .June  2S-July  1. 


The  Enifinoering  Council  of  Utah 
was  addressed  May  20  by  H.  C.  Boy- 
dcn,  of  the  Portland  Cement  Associa- 
tion, on  the  fundamentals  for  obtain- 
ing   goofi    ronrrete. 

The  Enginrefs'  Club  of  Phllndelphia. 
Pa.,  at  its  luncheon  meeting,  June  14, 
will  be  addressed  by  Colonel  Henry  S. 
Spackman  on  "German  Reparation — 
Its  Economic  Relation  to  the  United 
States  " 
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Personal  Notes 


Leslie  H.  Allen,  recently  with 
Fred  T.  Ley  &  Co.,  contractors,  Spring- 
field, Mass.,  as  an  industrial  housing 
engineer  and  later  as  sales  manager  for 
the  New  England  territory,  has  joined 
the  staff  of  the  Portland  Cement  As- 
sociation, Chicago,  111.,  as  assistant 
manager  of  the  cement  products  bureau. 
Ernest  McCullough  has 
been  engaged  as  associate  editor,  of 
the  American  Architect,  New  York. 
During  the  World  War  he  spent  27 
months  in  France.  He  resigned  re- 
cently from  the  Army,  where  he  had 
served  in  the  Chemical  Warfare  Serv- 
ice with  rank  of  lieutenant-colonel. 

Albert  0.  True,  until  recently 
captain.  Engineers,  U.  S.  A.,  and  in 
charge  of  government  water  supplies 
at  Newport  News,  Va.,  and  vicinity, 
has  been  retained  by  W.  J.  Sherman, 
consulting  engineer  of  Toledo,  Ohio,  as 
resident  engineer  on  the  construction  of 
a  reservoir  and  filter  plant  for  the  town 
of  Wauseon,  Ohio. 

I.  H.  SCHRAM,  superintendent  of 
terminals,  Erie  R.R.,  at  Marion,  Ohio, 
has  been  appointed  division  engineer 
with  headquarters  at  Marion. 

F.  L.  Wheat  ON,  formerly  divi- 
sion engineer  of  the  Delaware,  Lacka- 
wanna &  Western  R.R.,  with  headquar- 
ters at  Binghamton,  N.  Y.,  has  been 
transferred  to  Buffalo,  where  he  vrill 
have  jurisdiction  over  both  the  Buffalo 
and  Scranton  divisions. 

J.  Warren  Mylchreest,  of 
Mylchreest  Brothers,  general  contrac- 
tors, Middletown,  Conn.,  has  been  ap- 
pointed city  engineer  of  Middletown. 

Robert  B.  Fuller,  formerly 
resident  engineer  on  cotton  mill  con- 
struction with  Lockwood,  Greene  &  Co., 
engineers,  Atlanta,  Ga.,  is  now  a 
member  of  the  firm  Coate-Fuller  Con- 
struction Co.,  Piqua,  Ohio,  general 
contractors  on  concrete  and  building 
tonstiTJction. 

Patrick  Philip,  of  Vancouver, 
B.  C.,  has  been  appointed  chief  provin- 
cial engineer  for  district  4  of  the  Do- 
minion Department  of  Public  Works. 

Robert  Colton,  Jr.,  for  some 
time  engaged  in  special  engineering 
projects  in  China,  has  joined  the  firm 
of  Glenville  &  Collins,  engineers,  at 
Vancouver,  B.  C. 

Bert  C.  Wells,  formerly  city 
manager.  El  Dorado,  Kan.,  has  been  ap- 
pointed city  manager  of  Atchison,  Kan. 
J.  T.  Anderson,  formerly  with 
the  Pennsylvania  State  Highway  De- 
partment, is  now  general  superintend- 
ent for  N.  M.  Leigh,  contractor,  at 
Mannington,  W.  Va. 

J.  S.  Bright,  former  district  en- 
gineer for  the  U.  S.  Bureau  of  Public 
Roads  at  Denver,  Col.,  has  been  trans- 
ferred to  San  Francisco,  where  he  will 
assist  Dr.  L.  I.  Hewes. 


J.  W.  B  A  L  L,  for  the  past  seven  years     sistant  county  highway  commissioner  of 
with  the  U.  S.  Bureau  of  Public  Roads     Racine    County,    Wis.,    has    been    ap- 
as  engineer  in  charge   of  construction,     poined   Racine   County   Highway    Com- 
has   been    assigned    to    regional    head-    missioner. 
quarters   at   San    Francisco   under    the 
direction  of  Dr.  L.  I.  Hewes.  =^^===:===;^______ 

R.  W.  P  a  R  K  E,  formerly  resident  en- 
gineer with  the  North  Carolina  State 
Highway  Commission  in  the  second 
division,  has  been  appointed  construe- 
ton  engineer  for  the  new  seventh  dis- 
trict with  headquarters  at  Elkin,  N.  C. 

C.  S.  Currier,  formerly  location 
engineer  for  the  North  Carolina  State 
Highway  Commission,  second  division, 
is  now  district  engineer,  seventh  dis- 
trict. 


Obituary 


U.  L.  Fisher,  formerly  resident 
engineer,  second  division.  North  Caro- 
lina State  Highway  Commission,  has 
been  appointed  maintenance  engineer 
for  the  seventh  district. 

Major  D.  Q.  McComb,  formerly 
division  engineer,  has  been  appointed 
chief  engineer  of  the  Tennesse  High- 
way Department.  Major  McComb  is  a 
mechanical  engineer  graduate,  '00,  of 
Colorado  Agricultural  College;  a  civil 
engineer  graduate,  '10,  of  University 
of  Illinois,  and  a  post-graduate  in  high- 
way engineering  of  Columbia  Univer- 
sity in  the  City  of  New  York.  He  is  an 
engineer  of  over  13  years'  experience,  in 
the  employ  of  the  Philippine  Bureau  of 
Education;  in  the  Philippine  Bureau  of 
Public  Works  as  assistant  and  district 
engineer;  with  the  Pittsburgh  Testing 
Laboratory,  Birmingham,  Ala.,  as 
chemist;  as  highway  engineer,  U.  S. 
Bureau  of  Public  Roads,  and  as  division 
engineer,  Tennessee  Highway  Depart- 
ment. 

Allan  V.  Garratt,  formerly 
chief  engineeer  of  the  Lombard  Gov- 
ernor Co.,  and  more  recently  consulting 
hydraulic  engineer  to  Lockwood,  Greene 
&  Co.,  engineers,  has  opened  an  office 
in  Boston,  Mass.,  for  consultation  and 
advisory  work  in  hydraulic  engineering. 

William  Coupe r,  former  as- 
sistant general  manager  of  the  Asso- 
ciated General  Contractors  of  America, 
recently  accepted  an  executive  position 
with  the  Texas  Co.,  New  York,  entering 
upon  his  new  duties  June  1. 

Eugene  Gedney,  county  assist- 
ant for  the  New  York  State  Highway 
Department  for  ten  years,  and  recently 
assistant  engineer  in  the  valuation  de- 
partment of  the  New  York  Central 
R.R.  in  Cleveland,  is  now  engaged  in 
the  contracting  business  in  Cleveland, 
specializing  in  reinforced  concrete 
.structures,  streets,  roads  and  pave- 
ments. He  has  been  awarded  the  con- 
tract for  the  construction  of  ten  bridges 
in  Cuyahoga  County. 

C.  E.  Drayer,  national  secretary 
of  the  American  Association  of  Engi- 
neers, was  awarded  the  honorary  de- 
gree of  doctor  of  science  by  Ohio 
Northern  University,  his  alma  mater, 
on  May  25  at  the  fiftieth  anniversary 
of  the  founding  of  the  university. 

W.  A.  Bechthold,  formerly  as- 


A.  O.  Leach,  engineer  who  served 
on  the  construction  of  the  army  base 
at  Sewell's  Point,  Norfolk,  Va.,  died 
May  8  in  Norfolk.  He  was  born  in 
Ontario,  Canada,  in  1885  and  was  edu- 
cated in  civil  engineering  in  Canadian 
colleges.  He  was  for  twelve  years  con- 
nected with  the  engineering  department 
of  the  Great  Northern  Ry.,  his  latest 
position  being  that  of  valuation  engi- 
neer. In  1917  his  services  as  a  civilian 
were  accepted  by  the  United  States 
Government  and  he  was  detailed  for 
duty  as  supervising  engineer  in  charge 
of  the  Camp  Dodge  cantonment  at  Des 
Moines,  Iowa.  In  the  same  year  he 
made  investigations  of  the  two  pro- 
posed sites  at  Norfolk  for  the  army 
base  and  recommended  its  construction 
on  Sewell's  Point. 

J.  Fremont  Armstrong,  sec- 
retary of  the  Minnesota  Federation  of 
Architectural  and  Engineering  So- 
cieties and  editoi  of  its  official  publica- 
tion, died  at  White  Bear  Lake,  near 
St.  Paul,  Minn.,  May  10.  He  had 
varied  experience  as  an  engineer,  a 
school  teacher,  newspaper  editor  and  a 
publisher.  He  was  also  supervisor  of 
allotting  claims  in  the  Bureau  of 
Indian  Affairs. 

Edgar  M.  Graham,  consulting 
engineer,  of  Muskogee,  Okla.,  since 
1910  died  May  14.  He  was  born  in 
Buffalo,  N.  Y.,  in  1881.  For  more  than 
ten  years  he  was  chief  engineer  of  the 
Muskogee  Electric  Traction  Co.  He 
built  10  mi.  of  the  Webbers  Falls  Ry. 
Co.  In  1900  he  was  assistant  to  Guth- 
rie &  Diehl,  consulting  engineers,  Buf- 
falo, N.  Y.;  worked  the  following  year 
with  the  New  York  Central  and  then 
for  two  years  was  with  the  Lacka- 
wanna Steel  Co.  In  1905  he  became 
chief  draftsman  for  the  Buffalo  & 
Susquehanna  Ry.  Co.  and  in  1907  was 
assistant  chief  engineer.  He  entered 
private  practice  in  1908  in  Buffalo. 
Mr.  Graham  was  active  in  engineering 
society  affairs.  At  the  time  of  his 
death  he  was  president  of  the  local 
chapter  of  the  American  Association  of 
Engineers. 

Karl  G.  Roebling,  president  of 
John  A.  Roebling's  Sons  Co.,  Roebling, 
N.  J.,  died  May  29,  at  Spring  Lake, 
N.  J.  He  was  born  in  Trenton,  N.  J., 
in  1873  and  was  graduated  from  Prince- 
ton University  in  1894.  He  was  one  of 
the  directors  of  the  Trenton  Brass  & 
Machine  Co.,  the  Otis  Elevator  Co.  of 
New  Jersey,  the  Standard  Fire  Insur- 
ance Co.,  the  Woven  Steel  Hose  &  Rub- 
ber Co.  and  the  Durable  Wire  Rope 
Co.,   of   Boston,    Mass. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Conditions  in  the  Common  Brick 
Industry 

According  to  the  June  digest  of  the 
Common  Brick  Manufacturers*  Associa- 
tion of  America  there  has  been  an  aver- 
age price  redaction  from  the  peak  of 
33  per  cent  in  brick.  At  the  height  of 
the  demand  for  materials  a  year  ago 
a  composite  price  was  taken  from  the 
reports  of  the  membership  of  the  asso- 
ciation, representing  60  per  cent  of  the 
country's  production,  which  gave  $24 
per  thousand  as  the  average  price.  By 
Jan.  1  the  price  had  settled  to  $20.05 
per  thousand  and  current  reports  as  of 
May  1  show  the  figure  to  be  $16.11. 
The  lowest  price  quoted  in  any  section 
of  the  country  is  from  the  southeast, 
where  keen  competition  has  even  out- 
done Chicago,  which,  due  to  its  favor- 
able quality  of  clay  and  high  plant  effi- 
ciency, usually  holds  the  record  for 
minimum  price.  Some  brick  have  been 
sold,  says  the  digest,  in  Mississippi  and 
Georgia  for  $9  per  thousand. 

Current  reports  show  fewer  plants 
closed,  a  slight  reduction  of  stocks  on 
hand,  and  indications  of  a  little  more 
business  on  the  books.  Orders  on  hand 
for  May  1  totaled  114.875,000  brick,  and 
today  the  figure  is  increased  *o  127,- 
590,000.  Of  the  115  plants  reporting 
to  the  association  forty-nine  are  closed 
due  to  lack  of  orders.  On  May  1  there 
were   eighty-four  plants  closed. 

The  digest  continues:  "A  strange 
situation  of  a  little  demand  producing 
lower  prices  rather  than  higher  prices 
has  arisen  in  some  sections.  Wherever 
a  few  orders  have  developed  brick  men 
have  magnified  the  demand,  resumed 
operations  and  produced  a  surplus 
which  developed  price-cutting  compe- 
tition." 

Freight  rates  continue  to  be  the 
greatest  handicap  in  the  way  of  con- 
struction, says  the  digest.  Question- 
naires taken  by  the  association  from 
its  membership  indicate  that  there  have 
been  increases  in  the  freight  rates  on 
brick  since  1915  between  plants  and 
principal  markets  of  from  100  to  over 
500  per  cent,  the  average  increase  being 
shown  as  200  per  cent.  As  a  result  a 
considerable  percentage  of  the  brick 
now  being  moved  is  forced  to  use  trucks 
because  the  short-haul  railroad  rates 
are  considered  prohibitive. 


Chicago  Labor  Leader  with 
Fifteen  Aids  Indicted 

"Mike"  Boyle,  Chicago  labor  leader, 
together  with  fifteen  other  bu.sincss 
agents  of  various  unions,  was  indicted 
May  26  by  the  special  building  grand 
jury  on  charges  of  conspiring  to  extort 
money.  Amounts  of  money  said  to 
have  been  involved  in  the  allrgcd  extor- 
tions amount  to  about  $30,000. 


Southern  Pine  Orders  Almost 
Double  in  Six  Months 

Orders  on  hand  at  Southern  Pine 
lumber  mills  have  almost  doubled  since 
the  first  of  the  year  according  to  reports 
made  to  the  Southern  Pine  Association 
by  its  subscribers.  On  Jan.  1  orders  on 
hand  averaged  607,590  ft.b.m.  per  mill, 
while  on  May  1  an  average  of  1,206,620 
ft.b.m.  was  reported,  representing  an 
increase  of  99  per  cent.  The  average 
stocks  held  by  Southern  Pine  sub- 
scribers uncovered  by  orders  and  avail- 
able for  shipment  on  the  first  of  the 
year  were  6,260,211  ft.  b.m.  Each 
month  since  has  witnessed  a  gradual 
diminution,  and  on  May  1  reports 
showed  an  average  of  5,157,408  ft.  b.m., 
a  decrease  of  18  per  cent  from  the 
available  stocks  on  Jan.  1. 


Builders  Paid  High  for  Borrowing 
Privilege,  Committee  Hears 

Testimony  to  the  effect  that  builders 
paid  large  bonuses  to  banking  institu- 
tions for  the  privilege  of  borrowing 
money,  often  having  to  buy  undesir- 
able real  estate  in  order  to  make  sure 
of  securing  it,  was  given  last  week  be- 
fore the  Lockwood  committee,  investi- 
gating the  building  situation  in  New 
York  City.  One  witness,  a  representa- 
tive of  a  mortgage  loan  brokerage  firm, 
told  the  committee  that  in  negotiating  a 
$210,000  loan  for  five  years  at  5}  per 
cent  the  borrowers  paid  to  the  insur- 
ance company's  brokers  a  3  per  cent 
fee  in  addition  to  being  forced  to  pur- 
chase a  three-story  brick  house  they 
did  not  want. 

Another  instance  was  cited  wherein  a 
builder  was  loaned  $240,000  for  five 
years  at  6  per  cent,  the  money  being 
handed  to  the  borrower  in  Liberty 
bonds  at  par,  which  at  the  time  of  the 
loan  had  a  market  value  of  about  95. 
In  some  instances  it  was  testified  only 
two-thirds  of  the  loan  was  turned  over 
to  the  borrower,  the  remainder  being 
deducted  as  a  bonus. 

Some  of  the  best  known  of  the  New 
York  City  banking  houses,  insurance 
companies  and  mortgage  brokerage 
firms  were  said  to  subscribe  to  such 
practices. 

New  Immigration  Law  Goes 
Into  EflFect 

The  new  immigration  law,  recently 
passed  by  Congress  and  which  restricts 
immigration  within  a  year  to  3  per 
rent  of  any  nationality  already  in  the 
United  Statec,  went  into  pffpct  Juno 
3.  The  number  of  aliens  that  will  be 
•iljowcd  to  enter  the  United  States 
within  the  year  after  the  law  becomes 
cfffctive  is  77,206.  Provision  is  made, 
however,  that  as  high  as  20  per  cent 
■of  the  total  may  be  allowed  to  enter 
during  any  on»>  month. 


Federal  Reserve  Board  Notes 
Marked  Building  Activity 

In  the  Federal  Reserve  Board's  June 
1  analysis  of  general  business  condi- 
tions the  following  reference  is  made 
to  building  operations: 

District  No.  1  (Boston)  —  Contracts 
awarded  amounted  to  about  $16.?00,000  in 
.\pril.  as  compared  with  $12,200,000  in 
Marcli,  an  increase  of  37  per  cent.  About 
$6,500,000  of  the  April  toUl  was  for  resi- 
dential purposes,  as  compared  with  J4,- 
.100.000   in  March. 

District  No.  2  (New  York) — Contracts 
awarded  during  April  had  a  total  value  of 
about  $52,100,000,  as  compared  with  a  value 
of  $30,900,000  for  March,  an  increase  of 
69  per  cent.  Residential  building  amounted 
to  $18,100,000  in  March  and  $28,600,000  In 
April. 

District  No.  3  (Philadelphia) — ContraQts 
totaling  $15,100,000.  of  which  $6,300,000 
were  for  residential  purposes,  were  awarded 
during  April,  in  comparison  with  March 
awards  of  $14,100,000,  of  which  $6,000,000 
were  for   residential   purposes. 

District  No.  1  (Cleveland)  — Contracts 
awarded  during  April  totaled  about  $34.- 
SOO.OOO.  as  compared  with  awards  amount- 
ing to  $32,700,000  in  March.  Of  the  April 
total  only  $9,100,000  was  for  residential 
purposes,  as  compared  with  $11,400,000  In 
March. 

District  No.  5  (Richmond) — Permits  for 
new  buildings  in  twenty-three  cities  totaled 
1.638  in  .\prll  as  compared  with  1.718  In 
March,  the  value  of  this  new  construction 
being  $13,594,575,  the  highest  ntpnthlF 
figure  ever  recorded  for  ths  group  of  cities. 
This  was  due  to  the  inclusion  of  one  in- 
dustrial project  which  will  cost  $6,000,000. 

District  No.  7  (Chicago)  — Contracts 
awarded  during  April  totaled  $53,700,000. 
of  which  $13,000,000  were  for  residences, 
as  compared  with  a  total  of  $37,400,000 
during  March,  of  which  $9,300,000  were  for 
residences. 

District  No.  8  (St.  Louis) — In  five  cities 
there  was  an  increase  In  number  of  permits 
during  April,  but  their  total  was  less  Uian 
in  March 

District  No.  9  (Minneapolis) — Nine  cities 
issued  2,868  permits,  valued  at  $5,606,011 
during  April,  as  compared  with  1.639  per- 
mits, valued  at  $2,621,591  during  .March. 
This  Increase  in  building  activity  is  ac- 
counted for  almost  entirely  by  an  increase 
in  the  permits  issued  for  the  construction 
of  small   buildings. 

District  No  10  (Kansas  City) — Reports 
from  seventeen  cities  show  a  total  of  2,668 
permits  Issued  in  April,  as  compared  with 
2,778  in  March. 

District  No.  11  (Dallas) — Nine  cities  re- 
port 2,588  permits,  valued  at  $5,633,649. 
issued  in  April,  as  compared  with  2,331 
permits,  valued  at  $5,190,191,  issued  In 
March. 

District  No.  12  (San  Francisco) — The 
xaluc  of  building  permit.^  in  twenty  cities 
amounted  to  $19,907,621  in  April  in  com- 
parison with  $18.542.83.^  in  March.  In 
.Southern  California  activity  approaching  a 
building  boom  Is  In  progress. 


Offer  $1,000  for  Lumber  Saving 
Machinery  or  Method 

A  prize  of  $1,000  is  otTcrcd  by  the 
National  Lumber  Manufacturers'  Asso- 
ciation, Washington,  D.  C,  for  the  best 
new  method,  new  machinerj-  or  new  de- 
vice which  in  practical  application  or 
uf<e  will  result  in  an  appreciable  saving 
of  labor,  time,  material  and  expense 
when  applied  to  present  manufacturing 
processes  in  the  lumber  industry.  The 
purpose  of  the  contest  is  to  promote 
the  reduction  and  elimination  of  pre- 
vcntablr  waste  in  the  production  of 
lumber,  and  to  develop  more  efficient 
utilization  of  unpreventable  waste  in 
the  lumber  industry. 
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Bureau  of  Mines  to  Investigate 
Cement,  Clay  Products,  Etc. 

The  Bureau  of  Mines  will  receive  a 
supplemental  appropriation  of  $3^5,000 
for  "scientific  and  technologic  investi- 
gations concerning  the  mining,  prepara- 
tion, treatment  and  utilization  of  heavy 
clay  products,  cement,  feldspar,  slate 
and  other  non-metallics."  The  item  was 
not  seriously  questioned  in  the  House, 
but  the  Senate  committee  eliminated  it 
from  the  bill.  The  committee  was  urged 
by  Senators  Pomerene,  of  Ohio;  Under- 
wood, of  Alabnma,  and  McNary,  of 
Oregon,  to  allow  this  assistance  to  be 
extended  to  the  non-metallic  industries. 
The  Secretary  of  the  Interior,  in  a  let- 
ter to  the  chairman  of  the  Committee 
on  Appropriations,  urged  that  the  ap- 
propriation be  allowed. 

In  view  of  the  very  general  demand 
for  the  character  of  the  work  to  be 
undertaken  with  this  appropriation  the 
committee  withdrew  its  objection,  and 
the  Senate  approved  the  item  as  it 
passed  the  House,  thus  insuring  its  re- 
tention in  the  bill. 


Government  to  Test  Legality  of 
Trade  Association  Activities 

The  attitude  of  the  Federal  adminis- 
tration toward  the  trade  associations  of 
the  various  industries  has  been  made 
clear  by  the  recent  announcements  of 
the  Attorney  General  of  the  United 
States  and  the  Secretary  of  Commerce. 
The  Attorney  General  has  given  notice 
that  he  will  push  a  test  case  against 
one  of  the  open-price  associations,  and 
has  indicated  that  there  will  be  neither 
a  drag  net  thrown  over  all  the  associa- 
tions nor  wholesale  indictments.  Secre- 
tary of  Commerce  Hoover  has  asserted 
that  the  purposes  and  actions  of  the  vast 
majority  of  national  associations  are  a 
constructive  contribution  to  public  wel- 
fare. "Their  activity  in  promotion  of 
better  business  practices,  advancement 
of  technical  processes,  simplification  of 
production,  standardization  of  quality, 
extension  of  foreign  ti-ade,  commercial 
arbitration,  etc. — all  make  for  more  effi- 
cient industry  and  business,"  said  Sec- 
retary Hoover. 


Construction  Articles 
in  This  Issue 
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Construction  Conferences  Held 
In  Many  Cities 

Following  the  national  construction 
conference  held  in  Chicago,  March  2-3, 
the  National  Federation  of  Construction 
Industries,  through  its  central  direction 
committee,  has  been  at  work  with  vari- 
ous municipal,  state  and  federal  offi- 
cials as  well  as  construction  associa- 
tions and  chambers  of  commerce,  en- 
deavoring to  bring  about  local  confer- 
ences of  building  construction  interests, 
which  will  stimulate  construction  activ- 
ity and  look  toward  its  reestablishment 
on  a  sound  economic  basis.  Through 
the  activities  of  the  association  many 
local  conferences  have  already  been 
held.  Evidences  of  interest  in  the  sta- 
bilization program  have  been  received 
by  the  National  Federation  of  Con- 
struction Industries  from  at  least  69 
different  chambers  of  commerce,  com- 
mercial clubs  and  boards  of  trade. 


Ohio  Road  Building  to  Await 
Lower  Freight  Rates 

State  Highway  Commissioner  Leon 
C.  Herrick  of  Ohio  has  announced  that 
no  further  awards  of  state  road  im- 
provements will  be  made  until  the  pro- 
posed readjustment  of  freight  rates  on 
road  building  materials  is  made.  Mr. 
Herrick  expects  a  reduction  in  such 
rates  as  the  high  freight  rates  are  an 
impediment  to  road  construction  in  the 
state.  A  letting  which  was  scheduled 
for  June  24  will  be  postponed  indefin- 
itely. He  believes  that  contractors  have 
the  same  idea  that  freight  rates  will 
decline  as  there  was  a  reduction  of 
approximately  11  per  cent  on  the  prices 
of  contracts  on  the  letting  May  27  un- 
der the  estimated  cost  made  by  the 
highway  department  engineers.  The  en- 
tire letting  of  May  27  called  for  $.5,000,- 
000  by  the  engineers'  estimates,  where- 
as the  low  bids  aggregated  $484,000 
below  the  estimates. 


Philadelphia  Has  Brick 
Conference 

Conforming  to  a  resolution  adopted 
at  the  New  York  Convention  of  the 
Common  Brick  Manufacturers'  Associa- 
tion and  the  National  Brick  Manufac- 
turers' Association,  to  inaugurate  in 
each  locality  a  movement  for  improving 
conditions  in  the  brick  industry,  both 
as  to  the  art  of  making  and  laying, 
architects,  engineers,  mason  contrac- 
tors, bricklayers,  hodcarriers  and  build- 
ing laborers  and  the  manufacturers  of 
brick  and  producers  of  other  materials 
used  in  connection  with  brick  work, 
met  recently  in  Philadelphia.  The 
meeting  was  presided  over  by  Henry  T. 
Shelley,  chief  engineer  in  charge  of 
sewer  construction  with  the  Bureau  of 
Sutveys  in  Philadelphia. 


Unemployment   in   Britain   Least 
in  Building  Trades 

(London   Correspondence) 

The  building  were  the  only  trades  in 
which  employment  was  fairly  well 
maintained  during  April.  The  percent- 
age of  unemployment  among  all  trade 
union  members  was  17.6  on  April  30. 
The  percentage  of  unemployed  among 
12,000,000  workers  insured  under  the 
Unemployment  Insurance  Act  rose  from 
11.3  on  March  24  to  15  on  April  29. 
Workers  resigistered  as  unemployed  on 
April  29  were  1,854,000,  made  up  of 
1,261,000  men,  448,000  women  and  the 
balance  of  unskilled  girls  and  boys. 
Five  hundred  twenty-four  thousand 
men  and  553,000  women  were  on  short 
time.  Nine  hundred  thousand  workers 
had  their  wages  reduced  on  the  sliding 
scale  basis,  including  railway  men, 
whose  wages  came  down  by  4s.  Work- 
ers engaged  on  civil  engineering  con- 
structional work  had  their  wages  re- 
duced by  2d.  to  4d.  per  hour. 


Slight  Increase  in  Unemployment 

According  to  an  estimate  recently 
made  by  the  U.  S.  Bureau  of  Labor 
Statistics  there  was  an  increase  of 
unemployment  in  May  over  April  of 
about  one-half  of  one  per  cent. 


Pennsylvania  Soon  to  Open  Bids 
on  84  Miles  of  Highway 

The  Pennsylvania  State  Highway  De- 
partment will  receive  bids  on  June  21 
and  June  22  for  the  construction  of  84 
miles  of  highways  of  a  durable  type. 
Bids  for  the  construction  of  41  i  miles 
will  be  received  on  June  21  and  for 
42^  miles  on  June  22.  The  mileage  in 
each  case  is  divided  among  sixteen  proj- 
ects. Specifications  require  that  bids 
be  submitted  on  one-course  reinforced 
concrete  on  53  miles  of  the  total 
mileage. 


Current  Lumber  Costs 

Lumber  costs  are  going  down  in  some 
sections  of  the  country  at  least,  accord- 
ing to  recent  reports  of  the  large  asso- 
ciations. The  Southern  Pine  mills  re- 
port an  average  cost  of  $24.22  in  Feb- 
ruary, the  lowest  since  May,  1919.  This 
is  a  considerable  reduction  from  the 
peak  month,  December,  1920,  when  it 
was  $37.27  per  M.  ft.  b.m.  Southern 
pine  is  selling  now  at  an  average  of 
about  $22.50  per  thousand. 

Cost  of  dressed  lumber  in  North  Car- 
olina for  March,  1921,  is  given  as  $31.02, 
compared  with  $35.88  in  February. 
The  average  for  1920  was  $44.22; 
for  1919,  $38.13;  for  1918,  $33.95;  for 
1917,  $23.56  and  for  1916,  $18.97. 

Michigan  and  Wisconsin  lumber  mills 
do  not,  however,  show  such  reductions 
at  present,  although  during  April  in  the 
northern  woods,  the  heaviest  declines 
were  made  in  wages  that  have  appeared 
during  any  one  month.  Average  pro- 
duction costs  in  the  northern  woods  as 
of  May  1,  1921,  are  above  $40  with  lum- 
ber selling  at  from  $41.50  to  $42.50  per 
thousand. 

On  the  West  Coast  the  average  total 
cost  of  manufacturing  lumber  in  Janu- 
ary was  estimated  as  $25.75  per  thou- 
sand feet,  with  total  sales  price  aver- 
aging $25.56.  Douglas  fir  is  now  selling 
at  about  $18  or  U^.—Natioiwl  Lumber 
Bulletin. 


June  9,  1921 


ENGINEERING     NEWS-RECORD 


1015 


Open-Shop  Plan  Gains  in 
Building  Industry 

A  decided  tendency  to  adopt  open 
shop  methods  of  construction  because 
of  deadlocks  following  attempts  at  set- 
tlements in  wage  disputes,  is  noticed 
within  the  past  few  weeks.  The  deci- 
sion of  building  trades  employers  to 
sign  union  agreements  only  upon  condi- 
tion that  wage  scales  be  reduced  and  an 
equally  firm  determination  on  the  part 
of  building  trades  mechanics  not  to  ac- 
cept reductions  in  wages,  have  made  it 
apparent  that  a  resumption  of  any  con- 
siderable building  is  possible  only 
through  employment  of  non-union  me- 
chanics and  labor. 

Attempts  at  arbitrating  the  question 
have  been  tried  in  many  cities  both 
large  and  small,  though  as  yet  arbitra- 
tion has  apparently  failed  with  a  few 
notable  e.xceptions. 

The  Illinois  Society  of  Architects  re- 
cently sent  a  communication  to  the  con- 
tractors of  Chicago  urging  the  estab- 
lishment of  open  shop  in  the  building 
industry.  The  letter  also  emphasized 
the  fact  that  before  any  wage  agree- 
ment was  signed  between  employers 
and  employees  in  the  building  industry 
the  public  at  large  should  have  a  voice 
in  fixing  the  wage  schedule  and  the 
working  conditions. 

An  attempt  is  being  made  by  the 
builders  and  union  men  of  Newark  to 
reach  an  amicable  agreement,  the 
mayor  of  that  city,  in  the  public  inter- 
est, having  taken  a  hand  in  the  pro- 
ceedings. Informal  discussions  of  the 
situation  have  been  held,  but  with  no 
result  so  far.  In  Cleveland  there  is 
also  a  possibility  of  a  conciliation  board 
settling  the  wage  situation,  the  board 
to  consist  of  seven  each  of  representa- 
tives of  employers,  labor,  and  the  pub- 
lic. Judge  J.  J.  Hahn  has  been  selected 
as  arbitrator  of  the  wage  situation  at 
Providence,  R.  I.,  and  is  now  hearing 
arguments  of  representatives  of  the 
master  builders  association  and  the 
bricklayers  union.  The  carpenters  and 
joiners  union  of  Rockford,  111.,  has  also 
named  an  arbitrator  and  it  is  under- 
stood the  employers'  representative  will 
soon  be  selected.  In  Kansas  City,  Alex- 
ander Maitland,  president  of  the  Kan- 
.sas  City  Bridge  Co.,  has  been  chosen 
chairman  of  the  committee  of  arbiters 
who  will  decide  points  in  disagreement 
between  representatives  of  union  labor 
and  building  contractors.  On  the  arbi- 
tration board  arc  another  engineer  and 
a  clergyman. 

In  Indianapolis  a  recent  announce- 
ment  was  to  the  effect  that  all  the 
building  trade  council  members  on 
wtrike  with  the  exception  of  the  steam- 
fitters  had  returned  t^  work,  pursuant 
to  a  decision  previously  reached. 

One  of  the  most  recent  of  the  large 
strikes  in  the  building  industry  to  be 
noted  in  that  in  Pittsburgh,  where  on 
June  I  approximately  1,000  workmen  in 
the  building  trades  walked  out.  The 
craftsmen  in  eighteen  unionized  trades 
refuscfl  to  work  on  the  terms  laid  down 
by  the  building  con-struction  employers 
association,  which  included  a  reduction 


O  and  S  Dependable  Is  New 
Crawling  Tread  Crane 

Among  the  latest  crawling  tread 
cranes  is  the  0  S  Dependable,  a  crane 
of  7  and  12-ton  capacities  manufactured 
and  sold  by  the  Orton  &  Steinbrenner 
Co.,  Chicago  and  Huntington,  Ind.  The 
superstructure  of  the  crane  is  propor- 
tionately identical  with  the  O  &  S 
heavy  standard-gage  rail  types,  and  the 
crawling  tread  is  a  development  of  the 
creeper  used  in  military  tanks.  The 
tread  links  and  sprockets  are  of  cast 
steel  and  the  chain  idler  rollers  are 
bronze  brushed  with  a  patented  pres- 


O    &    S    CR.WVLIXG    TREAD    CRANIi: 

sure  lubricating  system.  Each  tread  is 
supported  between  the  drive  sprockets 
and  the  idlers  by  four  pair  of  idler  roll- 
ers, each  pair  of  which  is  carried  in  an 
equalizing  strut  backed  by  heavy  coil 
springs.  When  crossing  railroad  tracks, 
or  other  obstacles,  the  rollers  will  tilt 
as  much  as  6  in.  from  the  horizontal. 
The  crane  is  able  to  climb  a  30  per 
cent  grade  in  soft  ground.  The  tread 
links  are  reversible  and  so  designed  that 
the  ends  overlap,  guarding  against  the 
entrance  of  foreign  material. 

Equipment  for  the  crane  may  be 
varied  to  suit  working  conditions,  and 
inclufies  orange  peel  or  clam  shell 
bucket,  electro-magnet,  pile  driving  at- 
tachment, fall  block  for  heavy  loads,  etc. 
The  smaller  of  the  two  models  is 
pq'j'pppH  with  a  ii-yd.  clam  shell  bucket, 
a  30-ft.  boom  and  in  excavating  and  ma- 
terial handling  duties  does  its  work 
easily  within  a  30-ft,  radius.  The  12- 
ton  type  has  a  boom  of  3fi  ft.,  though 
in  either  size  the  boom  may  be 
lengthened. 


in  wages  and  radical  changes  in  work- 
ing conditions. 

In  Davenport,  Iowa,  it  has  been  re- 
ported that  sheet  metal  workers  set- 
tled their  difTercnccs  with  employers 
and  signed  up  a  new  agreement  calling 
for  n  5tOc.  an  hour  scale.  Meetings  be- 
tween the  allied  building  trades  and  the 
master  builders  are  being  held,  and  it 
is  believed  that  an  amicable  adjustment 
can  be  made  on  a  basis  of  between  85 
and  fiOc.  per  hour. 


Seek  Reduction  of  Rail  Rates  on 
Construction  Materials 

Uncertainty  as  to  railroad  rates  on 
road  and  building  materials  probably 
will  be  i-emoved  as  a  result  of  a  con- 
ference held  last  week  in  Washington 
between  railway  traffic  executives  and 
representatives  of  these  industries.  The 
presentation  was  heard  by  George  In- 
galls,  chairman  of  the  traffic  executives' 
committee  for  the  Eastern  territory; 
L.  J.  Spence,  chairman  of  the  commit- 
tee for  the  Western  territory  and  Lin- 
coln Green,  chairman  of  the  committee 
lor  the  Southern  territory.  It  was 
argued  that  the  railroads,  as  well  as 
the  industries,  would  benefit  more  by 
lower  rates  in  that  a  much  greater  ton- 
nage would  be  handled.  Under  pres- 
ent conditions,  it  was  declared  that  sub- 
stitution of  local  materials  is  going 
forward  at  a  rapid  rate,  to  the  detri- 
ment of  manufacturers,  and  carriers. 
Others  concerned  are  affected,  since 
these  materials  frequently  are  inferior, 
but  their  use  is  forced  by  the  prohibi- 
tive transportation  charges  on  better 
materials. 

The  representatives  of  the  railroad 
executives  gave  no  indication  as  to 
whether  or  not  they  would  recommend 
a  reduction  in  rates,  but  they  promised 
to  give  the  matter  immediate  consider- 
ation. They  pointed  out  the  serious- 
ness of  the  question,  since  the  commod- 
ities under  discussion  furnish  20  per 
cent  of  all  railroad  freight  tonnage. 


Hetch  Hetchy  Strike  Ended 

The  strike  of  tunnel  workers  on  the 
Hetch  Hetchy  project  in  California 
which  has  been  in  effect  since  last  Au- 
gust, although  the  work  has  never 
been  closed  do\vn,  has  been  officially  de- 
clared off  by  the  Hetch  Hetchy  branch 
of  the  International  Union  of  Mine, 
Mill  and  Smelter  Workers.  The  under- 
standing is  that  striking  employees  will 
be  employed  without  discrimination  but 
that  contractors  and  superintendents 
will  not  be  expected  by  the  union  to 
limit  their  employees  to  union   men. 

The  work  has  been  progressing  of 
late  at  a  good  rate  of  speed  and  the 
records  of  advance  made  at  the  several 
headings  are  steadily  increasing.  There 
is  every  indication  that  the  contract* 
will  be  completed  within  the  time  limit 
originally  prescribed. 


Titan  Develops  Two- Yard 
Sub-(;rade  Truck 

To  meet  a  demard  for  a  motor  truck 
of  medium  capacity  to  be  used  where 
haulage  over  subgrade  is  neces-sary  in 
road  construction  work,  the  Titan  Tnick 
Co.,  Milwaukee,  Wis.,  has  developed 
what  it  calls  a  2-yd.  subgrade  truck. 
the  essential  features  of  which  are  the 
short  wheel-base  and  the  use  of  large- 
size  pneumatic  tires.  Makers  of  the 
truck  claim  that  the  distribution  of  the 
load  is  such  that  80  lb.  per  square  inch 
is  nil  the  pressure  exerted  upon  the 
subgrade.  The  cord  tires  arc  .36  x  fi  in. 
in  the  front  and  42  x  9  in.  in  the  rear, 
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the  total  carrying  capacity  of  the  tires 
being  14,400  lb. 

The  body  is  made  of  steel  throughout 
and  in  two  compartments.  It  is  fitted 
with  either  an  underneath  hydraulic 
hoist  with  a  dumping  angle  of  45  deg., 
or  a  Titan  patented  mechanical  hoist 
with  a  dumping  angle  of  55  deg. 


Record  Week  in  Contracts  Let 

The  value  of  contracts  let  during  the 
past  week,  as  reported  in  Engineering 
Netvs-Record,  totalled  $44,922,017,  the 
record  week  of  the  year  and  60  per  cent 
m  excess  of  the  contracts  let  for  the 
corresponding  week  of  1920. 


Ohio  Lets  Road  Contracts 
Worth  $3,802,172 

Construction  of  more  than  forty 
projects,  to  cost  a  total  of  $3,802,172, 
were  authorized  during  the  past  week 
by  the  Ohio  State  Highway  Depart- 
ment, practically  all  of  the  projects  for 
the  construction  of  which  bids  were 
received  on  June  2,  being  put  under 
contract. 

The  contracts  cover  the  construc- 
tion or  reconstruction  of  113  miles  of 
highways.  The  largest  contract  was 
for  the  construction  of  3.02  miles  of 
monolithic  brick,  the  contract  price 
being  $458,953. 


Wire  Scratch  Brush  Used  in 
Cleaning  Building  Stone 

Five  hundred  and  twenty  square  feet 
per  day  was  the  average  in  cleaning  the 
face  stone  of  the  Hanna  Building  in 
Cleveland  by  the  Haskins  type  H6 
equipment,  which  is  a  wide  scratch 
brush  electrically  driven,  manufactured 
and  distributed  by  the  R.  G.  Haskins 
Co.,  Chicago.  Four  machines  of  this 
type  were  used  on  the  building,  each 
making  the  foregoing  average.  The  con- 
tractor estimated  that  these  machines 
were  doing  the  work  normally  requiring 
16  men.  The  same  equipment  is  used 
for  cleaning   form   marks   on   concrete. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     cha  ges  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  naatenals  and  for  tna 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities     The  last  complete  Ust  mil  be  found 

construction  materials,  and  of  noting  important  price          The   Brst   issue   of  each   month    carries   complete  m  the  issue  of  .May  5.  the  next,  on  June  2. 

Minne-  San 

Steel  Products;                           New  York       ^Vtlanta          Dallas          Chicago   apolis  Denver      Francisco         Seattle    Montreal 

Structural  shapes,  100  lb ?3,3.?       -?4  00            S4,S0            ?3,23     S3. 51  ?4.65          24,35           -34.90       25,00 

Structural  rivets,  100  lb 4.85             5.25               5,80               4.88       5.30  6.25             6.40                 6.25         8,50 

^1ir'^"'"''''":^'": "'""'"' '°°  3,23      3.25      3,75      3,13  3,33^  4.32^     2,35       4,so    4,2s 

^"to7nt    '',"''   '''"';,'"•  .'.',''         ^2%       50.65-5%     45%              581%     51.9-5%     29%  49,80               -47i%     5% 

Cast-iron    pipe,  6  in.  and  over,  ton    54  00           59.22         -65.00         -59.10-62.80  70.00           85,90          -70.00       75.00 

Concreting  Material : 

Cement  without  bags,  bbl 2. 80  (del.)  3.00              2.^0              2.17       2,41  3,10            3,09                3,10     -f-3,48 

Gravel,  1  in.,  cu.yd     2,50            2,80              3.50           -2  25       2.00  2,50            2,25                 1.50         1,S0 

Sand,cu!yd             1,25             1,62|             3.00           -2.25        1,00  1,10             1,50                1,50         1,25 

Crushed  stone,  J  in.,  cu.yd 2.15             2,50              2.80          -2.50       2.25  3.50            2.25                3.50        2.10 

Miscellaneous: 

Pin^,  3x12  to  12x12,  20  ft,  and  under,    ^^^^          ^^  ^^            ^^  ^^            55  00-37.00  47.00          27.00     2S.50@28.50  120.00 

Lime,  finiVhins;  hvdrated,  ton 21.00          22.50            27.50            20.00     29.00  32.00          25,40              24.00       30.00 

Lime   common,  lump,  200  1b.  bbl..,      3.30              1.60               3.00               1.65       2.00  -3.10             2.25                  2,75       15,00 

Common  brick,  delivered,  1,000 18.40        -12.00          -14  50             12.00-17  00  14,00           18,00                16.00       18,00 

Hollow     building     tile,     4x12x12, 

block , Notused          .14                  .13                  .12      -092  .09                .  12|                  ,11            .15 

Hollow    partition    tile     4x12x12, 

block                                                         ,                 ,15                 .13                 .096  -.092  .10               .14^                 .12       

Linseed  oil  raw,  5  bbl.' lots,  gal.,'....        .80          -f ,  72                 .90            +.89         .91  .95           4-. 96                  .79       +.84 

Common  Labor: 

Common  labor,  union,  hour 75®. 80      .35              100          .50  -50^^634      -SU                 -75        ... 

Common  labor,  non-union,  hour 25                  .  35®  45  ,40®.  iO      .50  ,37i®.SO    ,50@.55           .50            .35 

Explanation  of  Prices Prices  are  to  con-     dock.      Chicago  quotes  hydrated  lime  in  50-  livered.    San  Francisco  quotes  on  Heath  tile, 

Iractors  in  carload    lots  imless   oth-r  quan-      lb,    paper    bags.      Minneapolis   quotes  on    fir  5J   x    8   x    llj.      Prices   are   all   f.o.b.    ware- 

ities  are   specified     Increases  or   decreases     instead  of  pine.    Brick   and  hollow   tile   de-  houses    except    C.     I,    pipe,    which    is    mill 

^rom   -jrevious   quotations   are   indicated   by     livered.      Gravel,    sand    and    crushed    stone  price  plus  freight  to   railway  depot  at  any 

li.    or" signs      For    steel    pipe     the    pre-     quoted  at  pit.     Common  labor  not  organized.  terminal.      Lumber  prices  are  delivered     at 

vailing    discount    from    list    price    is    given:      Denver   quotes  cement   "on   tracks";    gravel  ship    tackle     in     San     Francisco     ex     rnill." 

45-5 7o    means   a   discount   of    45    and   5    per     and  sand  at  pit.  stone  on  cars,   lime,  brick.  Seattle    quotes    on    Douglas    fir    instead    of 

cent    45® 50  means  a  range  of  45  to  50  per     hollow  tile   and   lumber  on   job.      Tile   price  pine:  and  on  lime  in  paper  bags,     Montreal 

~ent      Charge  of  15c    per  100  lb.  for  cutting     is    at    warehouse.      Linseed    oil,    delivered,  quotes   sand,    stone,    gravel   and    lump   lime 

reinforced   steel    into   2-tt     lengths   or   over.      Atlanta    quotes  sand,   stone   and   gravel   per  per    ton.       Cement,    lime    and    tile    are    de- 

New    York   quotations   are   delivered    except      ton  instead  of  per  cu.yd,    Dallas  quotes  lime  livered  ;   sand,  gravel   and  stone,  on  siding ; 

tiles    which  are  "on  trucks."     Sand,  gravel     by  the  180 -lb,   bbl.    Steel  and  crushed  stone  steel  and  pipe  at  warehouse.     No  organized 

and '  crushed    stone    are    quoted     alongside     are    quoted    f.o.b.    cars,    other    materials   de-  common   labor  in  Montreal, 

Changes  Since  Last  Week 

There  seems  to  be  an  impression  in  Common  brick  is  down  50c.  in  against  85c.;  tilelayers  60c.,  against 
the  steel  industry  that  prices  are  Atlanta,  $1  in  Minneapolis.  Hollow  tile  70c.;  laborers  35c,,  against  45c. 
coming  down.  Chicago  re-sale  interests  is  down  in  Minneapolis  and  Montreal.  The  employment  situation  in  Seattle 
are  shading  prices  on  structural  shapes,  The  rise  in  linseed  oil  continues  in  shows  some  improvement  since  the  re- 
bars  and  plates.  We  quote  structural  Montreal,  Atlanta,  Chicago  and  San  opening  of  street  and  road  work  and 
in  Atlanta  at  $4,  instead  of  $4.25,  and  Francisco.  the-  resumption  of  lumbering  and 
in  San  Francisco  at  $4.80  instead  of  The  downward  movement  of  wages  logging  activities.'  The  strike  in  San 
$5.  The  price  of  cast-iron  pipe  is  in  Montreal  is  shown  by  the  following  Francisco  building  trades  is  still  on, 
gradually  going  dowm.  For  example,  comparison  of  present  hourly  rates  builders  announcing  that  they  will  re- 
although  $62.80  is  the  formal  quotation  with  those  of  a  year  ago:  Bricklayers,  sume  operations  on  June  13  on  an  open 
in  Minneapolis  large  quantities  are  90c.,  last  year  $1;  carpenters  65c.,  shop  basis  with  wages  reduced  7A  per 
obtainable  at  $57.80,  while  St.  Paul  last  against  75c.;  roofers  50c.;  against  70c.;  cent  from  the  former  schedule.  The 
week  placed  an  order  for  494  tons  of  painters  60c.  against  65c.;  plasterers  Chicago  controversy  was  submitted  to 
6-in.  at  $54.75  per  ton,  f.o.b.  St.  Paul.         75c.,     against     80c.;     plumbers      60c.,  arbitration  on  June  4. 
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Night  Work  on  Concrete  Roads 

GREATER  speed  is  the  governing  reason  for  any 
night  construction  work;  as  a  rule  costs  and  con- 
struction difficulties  are  increased  by  it.  There  are  no 
figures  available  on  how  these  general  principles  apply 
to  the  Maricopa  County  road  work  described  elsewhere 
in  this  issue,  but  there  is  reason  to  believe  that  in  this 
particular  job  there  may  be  benefits  not  usually  thought 
of  which  may  be  worth  considering  elsewhere.  These 
are  the  gain  in  labor  efficiency  in  the  cool  of  the  night 
and  the  possible  benefit  to  the  concrete  by  being  per- 
mitted to  take  its  initial  set  before  the  heat  of  the  day. 
Phoenix  this  time  of  the  year  is  a  hot  place,  especially 
during  the  height  of  the  sun.  Men  ought  to  be  able  in 
the  cooler  night  to  work  enough  faster  to  make  up  for 
the  inevitable  slowing  down  due  to  the  lack  of  daylight. 
The  effect  on  the  setting  of  the  concrete  of  the  sun  and 
heat  is  being  studied,  as  the  article  indicates,  but  it  is 
reasonable  to  suppose  that  the  retardation  of  the  set 
will  be  beneficial  in  that  it  will  permit  a  longer  period 
in  which  to  get  the  water  on  the  new  concrete. 

The  Tribute  to  Ridgway 

IN  THE  lives  of  few  men — engineers  particularly — oc- 
curs so  convincing  a  demonstration  of  the  esteem  in 
which  they  are  held  as  the  one  accorded  to  Robert  Ridg- 
way last  week  on  the  occasion  of  his  promotion  to  chief 
engineer  of  the  New  York  Transit  Commission.  Some 
of  those  who  went  to  the  Pennsylvania  Hotel  e.xpecting 
to  find  assembled  there  a  score  or  two  of  the  profes- 
sional associates  of  the  guest  of  honor  were  amazed  to 
see  a  gathering  of  almost  800.  But  the  mere  volume  of 
attendance,  impressive  as  it  was,  was  not  the  most  sig- 
nificant thing  about  the  banquet.  The  throng  which 
turned  out  to  honor  Ridgway  represented  the  rank  and 
file  of  the  metropolitan  district's  engineers  and  contrac- 
tors. Consulting  engineers  and  commissioners  rubbed 
elbows  with  rodmen  and  inspectors,  contractors  and  de- 
signers hobnobbed  with  draftsmen  and  time  clerk.s,  and 
men  in  the  city's  engineering  sei-\'ice  were  grouped  at 
tables  with  corporation  executives  and  .sales  engineers. 
Ridgway  is  a  good  engineer  and  a  good  executive,  com- 
bining courage  with  fairness  in  dealings  with  public 
(jfficials,  engineers  and  contractors,  a  man  who  inspires 
implicit  confidence  and  loyalty  among  his  superiors  and 
subordinates  alike,  but  these  characteristics  could  never 
have  won  for  him  the  place  in  the  hearts  of  his  fellows 
which  he  occupies.  The  answer  to  his  popularity  will 
probably  be  found  in  the  distinctly  human  qualities  of 
the  man.  Modest  almo.st  to  a  fault,  without  a  trace  of 
self-seeking  in  his  make-up,  Ridgway  has  a  thorough 
and  sympathetic  understanding  of  the  problems  of 
others — especially  the  young  engineer  and  contractor, 
who.se  language  he  can  talk  and  toward  whom  he  has 
never  been  known  to  exhibit  that  patronizing  manner 
sometimes  affected  by  men  who  have  reached  the  upper 
ranks  of  the  profession. 


To  Study  Building  Costs 

WITH  organization  preliminaries  disposed  of,  the 
New  York  section  of  the  National  Congress  of  the 
Building  and  Construction  Industries  has  turned  its  at- 
tention to  the  task  for  which  it  was  formed — analyzing 
the  industry  with  a  view  to  pointing  out  actual  condi- 
tions, and  taking  action  to  correct  practices  that  need 
revision.  Where  to  begin  has  been  somewhat  of  an 
enigma,  but  it  is  believed  the  best  start  can  be  made  in 
a  series  of  inform.al  meetings,  each  one  to  be  given  over 
to  the  discussion  of  a  single  commodity  or  material. 
For  instance,  it  is  proposed  that  all  the  essential  facts 
about  brick  be  discovered,  evei-y  person  who  handles 
brick,  from  the  manufacturer  to  the  ma.son,  taking  part 
in  the  discussion.  The  investing  public  feels  that  brick 
work  is  too  high  and  that  it  will  go  lower.  The  congress 
will  endeavor  to  find  out  if  the  cost  be  high  and.  if  found 
so,  upon  what  factors  further  deflation  rests.  Other 
commodities  will  follow  in  order.  As  the  congress  is  all 
inclusive  every  element,  including  the  investing  pub- 
lic, will  have  a  voice  in  the  discussions.  It  is  needless 
to  say  the  congress  has  a  real  opportunity  if  it  gets  all 
the  essential  facts.  The  public  wants  to  know  upon 
whom  the  responsibility  rests  for  keeping  prices  so  far 
above  a  pre-war  level.  It  wants  cold  facts  and  unsen- 
sational  statements.  It  lacks  accurate  information  and 
as  a  result  hesitates  to  invest.  The  congress  can  answer 
the  question  "What  ails  construction?"  by  a  direct  ap- 
peal to  its  membership.  It  has  an  opportunity  to  lend 
stability  and  character  to  its  own  business  or  to  become 
atrophied  and  pass  the  way  of  legions  of  other  investi- 
gatory bodies. 

How  Strong  Should  a  Dam  Be? 

DAM  loading  is  not  man  made  or  controlled,  but  is  of 
the  elements,  whose  occurrence  and  extent  can  only 
be  guessed  at  and  which  at  any  time  may  produce  condi- 
tions far  in  excess  of  any  known  record.  The  result  is 
that  whereas  bridges  and  buildings  rarely  fail,  except 
from  obviously  preventable  causes,  dam  failures  due  to 
unexpected  overload  are  always  with  us.  Every  flood 
like  the  recent  one  in  Colorado  raises  some  queries. 
How  great  a  rainfall  concentration  is  the  engineer  jus- 
tified in  expecting?  How  great  an  additional  expense 
for  spillway  and  strength  against  ovortopi)ing  can  reas- 
onably be  incurred?  Is  it  better  to  risk  the  loss  of  the 
structure  and  downstream  damage  and  loss  of  life  or  to 
provide  insurance  against  the  |)ussible  50-year  flood? 
The.se  are  questions  that  take  dam  designing  out  of  the 
field  of  the  structural  expert  into  the  realm  of  pure  en- 
gineering judgment.  Such  judgment  cannot  be  codified 
like  law  or  reduced  to  fixed  principles  like  science;  its 
exercise  must  be  special  and  different  foi'  each  case  to 
which  it  is  applied.  Rut  it  will  help  every  engineer  who 
already  has — or  hopes  some  day  to  have — judgmatic 
capabilities  to  put  to  himself  for  answer  the  question 
— "How  strong  should  a  dam  be?" 
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Derailment  on  Curves 

DERAILMENT  of  a  locomotive  on  a  curve,  charged 
to  excessive  speed,  is  noted  on  p.  1024  of  this  issue, 
in  an  abstract  of  a  report  by  the  Bui-eau  of  Safety  of 
the  Interstate  Commerce  Commission.  It  is  believed 
by  the  bureau  that  the  speed  of  the  train  was  great 
enough  to  have  required  an  elevation  of  outer  rail  twice 
that  provided,  in  order  to  meet  A.  R.  E.  A.  recommended 
practice.  The  fact  that  the  derailed — or  overturned — 
locomotive  came  to  rest  on  its  left  side,  rounding  a  curve 
to  the  right,  and  the  absence  of  wheel  marks  between 
the  rails  lends  weight  to  the  bureau's  conclusion  that 
actual  overturning  from  excessive  speed  did  occur. 
Moreover,  it  is  pointed  out  that  standing  train  orders 
permitted  a  speed  greater  than  recommended  by 
A.  R.  E.  A.  practice  for  the  elevation  of  outer  rail  that 
existed.  In  justice  to  the  railroad  company  and  its  en- 
gineering department,  it  must  be  recognized  that  exact 
superelevation  of  the  outer  rail — to  balance  overturning 
effect  theoretically — -is  not  the  limiting  factor  of  safety 
in  railroad  curve  mechanics.  The  pressure  of  the  wheel 
on  the  outer  rail  not  only  imparts  holding  power  to  the 
flanges,  but  also  is  probably  the  principal  factor,  rather 
than  track  fixtures,  that  holds  the  rail  to  the  tie  by 
friction  and  prevents  shearing  the  spikes.  In  other 
words,  the  outer  rail  must  guide  the  equipment  around 
the  curve  and  the  greater  the  wheel  pressure  on  it,  the 
less  the  liability  of  flanges  climbing  and  rail  spreading. 
It  is  to  be  regretted  that  the  Bureau  of  Safety  of 
the  Interstate  Commerce  Commission  has  not  included  a 
more  enlightening  discussion  of  the  elements  of  curve 
mechanics  in  a  report  of  this  kind.  The  conclusions  as 
given,  without  such  comment,  are  likely  to  be  mislead- 
ing in  their  general  application,  regardless  of  the  fact 
that  the  operating  department  of  the  railroad  evidently 
permitted  too  great  a  speed  over  this  line  and  that 
actual  overturning  evidently  did  occur.  Moreover,  such 
an  accident  emphasizes  the  necessity  of  more  eff'ective 
liaison  between  engineering  and  operating  departments 
in  matters  so  vii?]  to  both. 

Progress  at  Philadelphia 

FIRST  place  in  the  week's  constructive  developments 
must  be  accorded  to  the  report  of  the  board  of 
engineers  on  the  proposed  Delaware  River  bridge  to 
connect  Philadelphia  and  Camden.  It  represents  a 
definite  step  of  progress  in  a  great  public  improvement. 
The  recommendations  of  the  board  pave  the  way  for 
early  beginning  of  construction  work.  Since  the  two 
states  involved  are  committed  to  the  improvement  and 
anxious  for  its  early  realization,  and  since  the  studies 
of  traffic,  ground  conditions,  and  structural  require- 
ments on  which  the  report  is  based  appear  to  be  thor- 
ough and  sane,  the  joint  commissions  of  the  states 
should  not  find  it  difficult  to  reach  a  decision.  In  the 
main  point  of  contention,  the  location  of  the  crossing, 
the  engineers  have  found  that  the  most  advantageous 
solution  is  intermediate  between  the  two  that  have  been 
most  strongly  advocated,  and  it  may  therefore  be  ex- 
pected that  the  contending  parties  will  be  more  ready 
to  accept  the  recommended  location  than  they  would  be 
if  an  extreme  location  had  been  chosen.  A  large  expen- 
diture will  be  necessary,  nearly  $30,000,000  in  fact ;  but 
the  funds  are  available,  and  no  one  familiar  with  the 
situation  can  doubt  that  the  bridge  will  make  returns 
commensurate  with  its  cost.  The  outstanding  fact  is 
that  the  Delaware,  which  now  lacks  a  road  bridge  below 


Trenton,  is  one  of  the  main  stream  barriers  in  the  East. 
It  separates  the  rich  territories  of  New  Jersey  and  Penn- 
sylvania; and,  almost  equally  important,  it  cuts  across 
important  communication  routes  leading  from  New 
England  and  New  York  to  the  West.  Repeatedly  atten- 
tion has  been  called  by  Engineering  News-Record  to  the 
restricting  influence  of  the  major  stream  barriers  upon 
the  development  of  highway  transportation.  The  Cam- 
den-Philadelphia bridge  will  eliminate  one  of  these  bar- 
riers. 

Concrete  in  Sea  Water  Once  More 

No  ONE  can  quarrel  with  the  excellent  rules  for 
securing  durable  reinforced  concrete  in  sea  water 
laid  down  by  Kenneth  Allen  in  his  report  to  the  Board 
of  Estimate  of  the  City  of  New  York,  as  recorded  in 
this  issue.  It  is  probably  a  fact  that  if  one  assumes 
"strict  compliance  with  these  rules,  reinforced  con- 
crete may  be  safely  used  in  marine  work."  The  crux  of 
the  problem  lies  in  the  words  "strict  compliance."  Mr. 
Allen  himself  truly  says  that  "to  secure  dependable 
work  practically  100  per  cent  excellence  is  required."  In 
this  fallible  world  there  is  no  such  thing  as  practically 
100  per  cent  excellence,  and  the  degree  by  which  perfec- 
tion'is  not  reached  is  the  measure  of  failure  of  rein- 
forced-concrete  structures  in  sea  water.  Such  failure 
has  been  so  great  in  existing  structures  that  it  is  re- 
markable that  so  many  engineers  continue  to  express 
confidence  in  their  own  ability  to  produce  reinforced 
concrete  that  will  stand  up  under  marine  exposure. 

The  issue  has  been  greatly  confused  by  past  studies 
and  by  offhand  opinions.  There  is  little  question  today 
regarding  the  possibility  of  making  plain  concrete 
which  will  resist  sea  water  attack.  Chemical  and  electri- 
cal dangers  are  probably  quite  small  so  far  as  a  dense 
concrete  is  concerned  but  a  whole  literature  relating  to 
these  factors  serves  to  divert  emphasis  fi-om  the  fact 
that  the  serious  danger  is  in  reinforced-concrete  frame- 
works, generally  of  slender  members  but  always  where 
the  steel  is  reached  by  corrosive  influences  that  cause 
failure  due  to  localized  rupture  and  not  to  general  dis- 
integration. A  large  percentage  of  such  structures  in 
sea  water  today  are  in  a  state  of  progressive  failure  in 
the  space  which  is  alternately  wet  and  dry. 

This  is  the  serious  problem  and  one  which  will  not  be 
solved  merely  by  insisting  that  such  concrete  must  be 
made  100  per  cent  perfect.  Probably  in  most  of  these 
structures  the  concrete  was  none  too  good  under  pres- 
ent-day standards.  At  the  same  time  there  is  little  qual- 
itative data  which  would  demonstrate  beyond  doubt 
that  the  complete  observance  of  all  of  the  latest  rules 
of  reinforced-concrete  manufacture  will  produce  a  struc- 
ture which  will  not  be  attacked  by  the  disintegrating 
force  of  the  ocean. 

What  is  needed  in  this  subject  more  than  anything 
else  is  an  exhaustive  study,  such  a  study  as  was  started 
by  Messrs.  Wig  and  Ferguson  some  years  ago  and  which 
was  reported  partly  in  Engineering  Neios-Record.  Many 
of  the  data  these  two  investigators  obtained  are  buried 
in  governmental  archives.  Some  have  been  published 
in  official  documents,  but  what  is  available  to  most  engi- 
neers are  merely  the  conclusions.  These  studies  should 
be  supplemented  now  by  some  further  similar  investiga- 
tions which  will  take  up  actual  structures,  their  compo- 
sition and  their  behavior,  and  not  draw  the  conclusions 
from  generalities.  We  want  something  definite  on  the 
effect  of  varj'ing  degrees  of  salinity,  on  the  possibilities 
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in  surface  coatings  such  as  paraffin,  gunite,  asphalt 
paint,  etc.,  on  the  destructive  power  of  salt  spray,  on  the 
proper  embedment  of  the  steel  and  on  the  possible 
effect  of  vibration,  always  assuming  the  concrete  itself 
to  be  of  the  best. 

Such  a  study  should  be  backed  and  furthered  mostly 
by  those  who  are  interested  in  reinforced  concrete  and 
its  constituent  materials.  Every  ocean  reinforced-con- 
crete  structure  which  is  going  to  pieces — and  ma'^y  of 
them  are  in  public  places  where  they  are  seen  by  thous- 
ands of  people — is  a  setback  to  the  use  of  concrete 
everj'where.  Even  among  engineers  the  difference  be- 
tween the  problem  of  concrete  and  of  reinforced  con- 
crete in  sea  water  is  generally  overlooked.  How  much 
more  is  it  to  be  expected  that  the  layman  will  overlook 
the  differences  between  ocean  reinforced  concrete  and 
inland  concrete?  There  is  little  good  in  continually 
maintaining  that  it  is  possible  to  build  perfectly  safe 
reinforced-concrete  structures  in  and  around  the  ocean 
and  if  such  structures  are  not  being  built.  Experience 
is  a  considerably  better  advertiser  than  prophecy. 


Engineering  Studies  for  Flood  Protection 

CONTROL  of  the  weather  is  as  yet  beyond  man's 
power.  Fortunately  or  unfortunately,  he  has  not 
been  able  to  discover  means  for  making  the  sun  shine 
or  the  rains  come  down.  And  so  long  as  this  limitation 
shall  continue,  flood  rains  will  deluge  the  earth  from 
time  to  time,  now  in  one  region,  now  in  another.  The 
meteorologist  cannot  even  predict  them,  much  less  pre- 
vent. Dependence  for  protection  from  floods  must  rest 
in  the  prevision  and  planning  of  engineers. 

Of  the  possibilities  of  flood-producing  rainfall,  only 
a  small  part  is  known,  despite  vast  amounts  of  study 
that  have  been  given  to  the  problem.  In  the  past  engi- 
neers have  had  to  concern  themselves  mainly  with  two 
extreme  phases  of  the  question:  the  flood  of  the  brook 
or  rivulet,  with  a  drainage  area  of  a  few  square  miles 
or  at  best  a  few  hundred,  caused  by  intense  local 
showers;  and  the  great  flood  of  a  river  system,  resulting 
from  slow,  long-continued  rains.  At  every  road  or  rail- 
way embankment  the  engineer  encounters  numberless 
culverts  and  small  bridges  whose  waterways  he  must 
proportion  for  local  frashets,  and  many  observations 
have  been  compiled  and  many  rules  formulated  for  deter- 
mining the  greatest  runoff  per  square  mile  from  a  small 
drainage  area.  Equally  patient  study,  but  of  radically 
different  kind,  has  been  applied  to  the  great  trunk 
streams,  as  the  Ohio  and  the  Mississippi,  in  accordance 
with  the  fundamental  difference  in  the  conditions  from 
which  their  floods  result.  Streams  and  drainage  areas 
of  intermediate  size,  however,  have  received  almost  no 
attention  with  respect  to  flood. 

Because  of  this  absence  of  knowledge  the  investiga- 
tions consequent  upon  the  Central  States  flood  of  1913 
had  to  go  back  to  the  original  data  of  rainfall  observa- 
tions. It  was  a  laborious  research,  but  it  yielded  re- 
sults of  remarkable  value.  In  the  light  of  these  results 
it  was  seen  to  be  urgently  necessary  that  similar  studies 
of  flood  and  protection  possibilities  be  made  in  other 
river  valleys  throughout  the  country.  Since  that  time, 
however,  the  importance  of  this  work  has  been  lost  sight 
of,  until  now  the  Colorado  floods  bring  it  back  abruptly 
to  the  general  consciousness. 

In  these  disastrous  regional  floods  we  are  dealing  with 
phenomena  cf  extremely  rare  occurrence.     The  Miami 


investigations,  just  referred  to,  pointed  to  the  inference 
that  the  1913  flood  conditions  of  southwestern  Ohio 
would  probably  not  recur  oftener  than  once  in  a  hundred 
or  two  hundred  years  in  any  single  drainage  basin  of 
the  Central  States.  But  in  the  eight  years  since  then, 
no  similar  regional  flood  has  occurred  throughout  the 
length  and  breadth  of  the  United  States,  and  it  may 
develop  that  the  probabilities  of  e.xtreme  flood  rainfall;; 
of  the  kind  in  question  are  even  more  remote  than  the 
engineers  concluded.  It  is  probable  that  the  Pueblo 
precipitation  was  not  nearly  as  severe  and  widespread 
as  that  of  1913;  yet  its  effects  prove  it  to  have  been  a 
rainfall  of  extremely  rare  occurrence. 

The  construction  of  engineering  works  to  prevent 
floods  or  minimize  their  destruction  is  not  something 
that  can  be  taken  in  hand  at  a  moment's  notice.  Not 
only  must  the  works  be  planned  with  elaborate  care, 
but  the  engineer  cannot  even  tell  what  works  are  prac- 
ticable, if  any,  until  he  has  investigated  in  detail  all  the 
conditions  involved;  there  is  no  fixed  formula  for  flood 
protection.  Protective  works  may  prove  to  be  too 
expensive;  in  this  case,  however,  the  engineer  can 
minimize  the  danger  by  predetermining  its  amount  and 
frequency,  and  by  suggesting  how  the  community  may 
keep  out  of  the  flood  path.  In  any  event,  nothing  what- 
ever can  be  done  with  respect  to  the  flood  menace,  not 
even  sound  private  or  public  planning,  until  the  engineer 
has  made  his  study. 

Obviously  the  time  for  such  study  is  before  the  flood 
arrives — and  the  flood  comes  unheralded.  That  is  why 
the  subject  of  flood  studies  is  urgent  despite  the  variety 
of  great  floods  and  why  it  is  a  matter  of  national  con- 
cern. In  the  interests  of  conservation  of  our  resources 
in  human  life  as  well  as  in  property,  flood  studies  should 
be  initiated  all  over  the  country,  in  every  meteorological 
zone  and  in  every  stream  valley. 

Half  the  required  investigation,  that  comprising  the 
purely  meteorological  studies,  is  obviously  a  national 
one,  and  through  the  Weather  Bureau,  the  Geological 
Sui'vey  and  similar  offices  it  can  be  dealt  with  most 
capably.  The  other  half,  the  local  study  of  what  works 
.•hculd  be  provided  and  can  be  pi'ovided  to  control  floods, 
remains  a  local,  that  is  a  regional,  responsibility.  It 
should  not  prove  impossible  as  a  practical  matter  to 
divide  and  yet  co-ordinate  the  loci.l  and  national  studies. 
Joint  eflFort  could  produce  quick  results. 

One  vital  point,  well  known  though  not  always  con- 
sciously perceived,  is  entitled  to  careful  reflection: 
Flood  protection  is  not  wholly  a  matter  of  dollars  and 
cents.  Its  importance  lies  as  much  in  public  morale,  as 
affected  by  security  from  sweejiing  disaster.  It  may 
often  be  a  fine  point  to  decide  whether  the  amount  of 
damage  done  by  a  flood — even  when  it  runs  into  as 
many  millions  as  the  Colorado  damage — will  warrant 
huge  expenditures  for  protection,  in  view  of  the  likeli 
hood  that  many  decades  will  elapse  before  the  works  can 
produce  returns  by  preventing  a  repetition  of  the  de- 
struction. But  the  paralysis  of  human  effort  and  ini- 
tiative that  results  from  a  flood  is  a  factor  that  can  not 
be  ignored. 

Flood  visitation  places  a  blight  on  the  spirit  of 
the  region  affected  that  may  for  long  time  check  its 
development  and  reduce  its  contribution  to  the  nation's 
advance.  To  prevent  this  paralysis,  to  inspire  farmer, 
manufacturer,  and  business  man  with  the  confidence, 
is  alone  sufficient  to  justify  laige  investments  in 
engineering  studie.i  ant!  flood-protective  conatniction. 
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Filling  High  Viaducts  on  the  Philadelphia  &  Reading  Ry. 

Maintenance  Difficulties  and  Waste  Disposal — Design  of  Culverts  for  120-Ft.  Embankment^ — 
Compression  of  Fill  Deforms  Viaduct  Towers — How  the  Trouble  Was  Overcome 

By  Percival  S.  Baker 

Engineer  of  Bridges   and   Buildings,   Philadelpliia  &    Rf-ading  Ry.,   Philadelphia 


ON  THE  Catawissa  branch  of  the  Philadelphia  & 
Reading  Ry.,  which  was  constructed  between  the 
years  1835  and  1838,  there  were  originally  seven  high 
wooden  viaducts.  These  were  renewed  from  time  to 
time  in  timber,  but  finally  in  1898  six  of  them  were 
replaced  by  iron  structures,  while  the  seventh  was  re- 
placed in  1901  by  a  steel  structure.  All  the  structures 
are  now  in  course  of  replacement  by  earth  fills.  Certain 
difficulties  experienced  in  the  course  of  the  replacement, 
and  the  expedients  devised  to  deal  with  these  difficulties 
are  dealt  with  in  the  present  article. 

In  general  all  of  the  viaducts  were  designed  in  ac- 
cordance with   the    usual    practice,   being   a    series    of 


The  line  on  which  these  viaducts  are  located  is  single 
track  and  carries  a  very  heavy  southbound  freight 
traffic,  while  passenger  service  is  limited  to  two  trains 
per  day.  It  passes  through  a  mountainous  section  for 
a  considerable  portion  of  its  length  and  has  a  ruling 
grade  against  southbound  traffic  of  approximately  0.7 
per  cent,  which  extends  continuously  for  a  distance  of 
35  miles.  All  the  viaducts  are  located  in  this  territory, 
and  within  a  length  of  16i  miles. 

On  account  of  the  traffic  and  grade  conditions  the 
company  was  desirous  of  using  heavier  locomotives,  but 
was  unable  to  do  so  because  of  the  viaducts.  This  fact 
and  the  availability  of  a  large  amount  of  filling  material 
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FIG.   1. 
Viaduct,   or   Bridge  No. 


TYPICAL  VIADUCT  ON  CATAWISSA  BRANCH 

7.     Dumping  has  been  begun  at   ends.     Several  bents  are  already  encased, 
and  forms  are  in  place  on  another. 


35-ft.  tower  spans  and  85-ft.  intermediate  spans.  The 
85-ft.  spans  were  declc  riveted  trusses,  and  the  other 
spans  were  deck  plate  girders.  Each  tower  was  com- 
posed of  two  bents  connected  by  longitudinal  bracing, 
each  bent  being  made  up  of  two  columns  battered  trans- 
versely connected  by  the  usual  transverse  bracing.  The 
columns  were  two  15-in.  channels  and  the  bracing  two 
3^-in.  angles,  both  with  single  lacing.  The  six  earlier 
viaducts  were  designed  for  a  loading  equivalent  to 
approximately  Cooper's  E40,  the  seventh  for  a  loading 
of  approximately  E50.  These  viaducts  and  the  dis- 
tances between  them  ai-e: 


Length,  Ft. 
No.    I,   Dark  Run   Viaduct,   south   ol   Ringtown, 

(2.1  mi.) 568 

So.    2,    Ringtown   Viaduct,    north    of    Ringtown, 

(8.2  mi.) 1,078 

No.  3,  stranger  Hollow  Vi.iduct.  north  of  Beaver 

Valley  (1.4  mi.) 434 

No.  4,  Long  Hollow  A'iaduct,  south  of  Shumans, 

(3.2  mi.) 746 

No.    5.    Mine  Gap  Viaduct,   north  of   MoAuley, 

(0.4  mi.) 589 

No.  7,  Fi-fher's  Viaduct,  north  of  Mc.^ulcv.  (1.3  mi.)         75? 
No,  8,  Mainville  Viaduct,  south  of  Mainville 723 


Height,  Ft. 
52 


led  to  the  decision  to  fill  the  viaducts.  On  a  railroad 
like  the  Philadelphia  &  Reading,  which  serves  a  thickly 
settled  portion  of  the  country  containing  several  highly 
developed  industrial  centers,  there  is  offered  almost 
continuously  a  large  amount  of  industrial  dii"t  for  dis- 
posal. It  is  at  times  difficult  to  find  suitable  places  to 
waste  this  dirt  as  well  as  the  accumulation  of  railroad 
ashes.  The  fiHing  of  the  viaducts  therefore  accomplished 
a  double  purpose. 

The  ravines  crossed  by  the  viaducts  contain  relatively 
small  streams,  so  that  culverts  of  moderate  size  were 
sufficient  for  the  flow.  These  culverts  vary  from  a  4-ft. 
box  to  a  15-ft.  arch.  The  arch  under  Fishers  Viaduct 
is  12  ft.  in  span;  its  details  ai-e  shown  in  the  accom- 
panying drawing.  Fig.  3.  The  ring'  is  designed  to  carry 
the  entire  load  of  the  fill  above  it  and  is  stable  without 
the  steal  reinforcement,  which  was  added  to  prevent 
temperature  cracks. 

Work  was  started  on  Dark  Run  Viaduct  in  1916  and 
completed  in  June,  1917.    The  filling  was  made  in  the 
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usual  manner;  that  is,  a  line  of  bottom-dump  cars  was 
run  onto  the  viaduct  and  dumped  through  the  floor, 
every  third  of  fourth  tie  having  previously  been  re- 
moved. No  special  care  was  taken,  except  the  precau- 
tion to  keep  the  filling  approximately  level  across  the 
ravine.  All  the  metalwork  including  the  girders  was 
buried  in  the  fill  and  the  bridge  ties  were  left  in  place 
carrying  the  track.  No  trouble  of  any  kind  was  experi- 
enced, and  traffic  was  not  interrupted  throughout  the 
work. 

Filling  Disturbs  Track  Alignr^ient — Immediately  after 
the  completion  of  this  first  fill,  work  was  started  on 
Stranger  Hollow  and  carried  forward  in  a  manner 
similar  to  that  employed  at  Dark  Run.  In  this  case 
the  filling  progressed  satisfactorily  until  it  had  reached 
to  within  10  ft.  of  the  rail.  Then,  however,  the  track 
began  to  get  out  of  line  and  surface,  settling  con- 
siderably at  some  points.  The  track  was  blocked  up 
and  the  filling  pushed  to  completion  without  causing 
any  serious  delays  to  traffic. 

The  next  one  to  be  filled  was  Long  Hollow  Viaduct. 
Filling  was  started  in  March.  1918,  and  for  a  time 
progressed  rather  slowly  on  account  of  the  delay  in 
the  completion  of  the  15-ft.  arch  culvert  to  carry  the 
stream.  The  same  methods  were  adopted  here  as  in 
the  two  preceding  cases:  A  line  of  bottom-dump  cars 
was  run  out  onto  the  bridge  and  the  material  dumped 
through  openings  made  between  the  ties:  without  any 
attempt  to  spread  the  material  after  it  was  dumped, 
although  the  unloading  was  so  arranged  that  the  top 
of  the  fill  was  maintained  approximately  level  through- 
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out  the  length  of  the  viaduct.  Various  kinds  of  filling 
material  were  used,  including  waste  from  industrial 
plants,  earth,  clay,  ashes  and  mine  rock,  but  care  wa.s 
taken  that  no  heavy  masses  struck  the  tower  bracing. 

High  Torurr  Columns  Distort— When  the  Long  Hollow 
fill  reached  a  height  of  about  50  ft.,  it  was  noticed  that 
one  column  in  a  high  tower  was  beginning  to  bend, 
causing  the  lattice  bars  to  buckle  at  that  point.  This 
point  was  ju.^t  below  a  connection  with  the  longitudinal 
bracing,  and  a  few.  feet  above  the  line  of  the  fill.  On 
studying  into  the  cause  of  this  bend,  it  was  conjectured 
that  it  was  due  to  the  load  on  the  longitudinal  bracing 
members  bending  them  down  and  thus  pulling  the  col- 
umns together.  An  attempt  was  then  made  to  support 
the  bracing  with  timber,  but  there  was  no  solid  founda- 
tion, and  as  the  filling  progressed  it  was  found  that  thi.s 
timbering  was  a  failure. 

As  soon  as  the  bend  in  the  column  was  discovered 
traffic  was  reduced,  and  a  timber  bent  was  erected  to 
carr>-  the  truss  supported  by  this  column.  A  few  days 
later  it  was  found  that  other  columns  were  bending. 
Traffic  was  immediately  abandoned  over  the  bridge, 
and   limber  bents  were  ererted   to  support   the   super- 


structure. Some  of  these  bents  were  from  60  to  70  ft. 
high  and  were  blocked  on  the  fill  already  placed.  Con- 
.sequently  considerable  trouble  was  anticipated.  Filling 
was  continued  as  rapidly  as  possible.  All  through  traffic 
was  detoured  by  another  route,  the  only  traffic  allowed 
on  the  structure  being  the  local  freight  and  two  pas- 
senger trains,  all  hauled  by  light  engines,  and  at  times 
even  these  were  forbidden  to  cross. 

As  the  fill  progressed  the  timber  bents  settled,  owing 
to  the  compression  of  the  material  under  them,  in  some 
cases  as  much  as  6  ft.  This  settlement  was  not  uniform, 
most  of  the  bents  moving  to  the  right  or  left.  Con- 
stant blocking  and  wedging  was  necessary  to  keep  the 
superstructure  up  to  a  fairly  even  grade.  In  the  mean- 
time the  iron  bents  were  continuing  to  bond,  and  it  was 
found  that  they  were  exerting  a  heavy  pull  on  the  super- 
structure, instead  of  being  a  support.  The  connections 
at  the  column  caps  were  therefore  cut,  and  there  wa.s 
immediately  noticed  a  decided  improvement,  as  much 
less  difficulty  was  experienced  in  keeping  the  track  to 
line.  As  soon  as  these  connections  were  cut.  the  iron 
columns  at  once  began  to  move  rapidly  and  some  col- 
umn caps  were  soon  6  ft.  from  their  former  position. 
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STRUCTT'RAL  PRECAUTIONS  AND  FILLING  METHOD  TO  FORESTALL 
DEFORMATION  OF  TOAVERS 


Decide  to  Cut  Bracing  and  Reinforce  CobJmns — Owing 
to  the  difficulties  experienced  in  filling  Long  Hollow 
Viaduct,  a  careful  study  was  made  before  attempting 
to  fill  the  next  one,  known  as  Mine  Gap  Viaduct.  Sev- 
eral studies  were  made,  based  on  two  genera!  prin- 
ciples, one  being  to  support  the  bracing  from  the  ground 
up,  either  by  timber  or  concrete;  the  other,  to  reinforce 
the  columns  and  cut  the  bracing  as  the  fill  progressed. 
The  latter  method  was  adopted. 

In  detail  this  method  consisted  in  encasing  each  col- 
umn in  reinforced  concrete,  33  in.  in  diameter,  extend- 
ing from  the  base  to  a  point  about  20  ft.  below  the  cap. 
Reinforced-concrete  struts  were  placed  at  these  points 
in  both  the  longitudinal  and  transverse  planes,  these 
struts  being  made  strong  enough  to  carry  the  load  of  the 
fill  above  them.  In  placing  the  fill,  material  was  dumped 
only  between  the  towers,  and  then  shoveled  into  the 
towers  in  order  that  at  all  times  the  surface  of  the 
fill  within  the  towers  should  be  level  for  an  area  extend- 
ing four  feet  beyond  the  lines  of  the  columns.  This 
was  done  to  obtain,  if  possible,  a  vertical  settlement  of 
the  fill  and  eliminate  lateral  pressures  on  the  columns 
as  much  as  possible.  The  filling  of  this  viaduct  has 
now  been  completed  without  any  interference  to  traffic 
whatever. 
,  Construction   of   the   concrete   culvert    and   the   rein- 


forcement for  the  columns  is  now 
under  way  for  the  next  viaduct, 
known  as  Fishers  Viaduct.  The  de- 
tails of  the  work  are  similar  to 
those  adopted  at  Mine  Gap  and  are 
shown  in  the  drawings  herewith. 
The  photographs  show  this  work 
in  progress  and  the  general  char- 
acter of  the  viaduct. 

As  regards  the  last  two  viaducts 
(Ringtown  and  Mainville),  the  fill- 
ing of  which  has  not  yet  been 
started,  it  is  possible  that  the  align- 
ment may  be  changed,  which  would 
eliminate  the  necessity  of  filling 
them. 

All  of  the  engineering  work  was 
done  by  the  Philadelphia  &  Reading 
Ry.  Co.  forces,  under  the  direction 
of  Samuel  T.  Wagner  as  chief  engi- 
neer. Clark  Dillenbeck  as  assistant 
chief  engineer,  the  writer  as  engi- 
neer of  bridges  and  buildings,  and 
Edward  F.  Gorman  as  resident  en- 
gineer. The  culverts  were  con- 
structed by  contract,  while  the  fill- 
ing was  carried  out  by  the  roadway 
forces  of  the  railway.  The  reinforc- 
ing of  the  columns  of  Mine  Gap 
Viaduct  was  done  by  the  railway  forces,  but  at  Fishers 
Viaduct  it  was  made  a  part  of  the  culvert  contract. 


Truck  Speed  Rating  and  Standard 
Body  Weight  Allowances 

At  a  recent  general  session  of  the  motor  truck  mem- 
bers of  the  National  Automobile  Chamber  of  Com- 
merce new  standards  for  body  weight  allow-ances.  gross 
weight,  chassis,. body  and  freight  load,  and  new  stand- 
dards  for  speed  were  adopted.  Under  the  new  stand- 
ard demonstration  charges  for  commercial  vehicles 
embodied  in  standards  adopted  in  1912  are  eliminated. 
The  standard  speeds  are  now:  for  trucks,  including 
gross  weight,  chassis,  body  and  freight  load,  equipped 
with  pneumatic  tires,  up  to  28,000  lb.  total  weight,  25 
miles  per  hour;  solid  rubber  tires,  up  to  4,000  lb.,  25 
miles  per  hour;  8,000  lb.,  20  miles  per  hour;  12,000 
lb.,  18  miles  per  hour;  16,000  lb.  16  miles  per  hour; 
20,000  lb.  and  over,  15  miles  per  hour.  These  speed 
ratings  are  to  be  recognized  by  the  manufacturers  as 
the  maximum  and  are  not  to  be  exceeded  under  any 
conditions.  Body  weight  allowances  adopted  are:  for 
1-  and  IJ-ton  trucks,  1.200  lb.:  2  and  2}  tons,  1.500 
lb.:  3,  35  and  4  tons.  2,000  lb.;  5  tons  and  over, 
2,500  lb. 
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Plastic  Gypsum  Made  Possible  by 
a  New  Method 

Public  Patent  Soon  to  Be  Made  Available  Gratis 

Will  Permit  of  Gypsum  Being  Used  for 

Finish  Coat  of  Plaster 

By  Warren  E.  Emley 

Chemist,  Bureau  of  Standards.  Washington,  D.   C 

A  GOOD  JOB  of  wall  plaster  is  composed  of  three 
coats,  which  are  known  to  the  trade  as  "scratch," 
"brown,"  and  "finish."  The  scratch  coat  is  next  to  the 
lath,  the  brown  coat  in  the  middle,  and  the  finish  coat 
is  applied  to  the  exposed  surface  to  give  the  plaster 
a  pleasing  appearance. 

The  quality  requirements  put  upon  material  for  the 
finish  coat  ai'e  peculiar.  It  must  be  very  plastic  in 
order  that  it  can  be  spread  in  a  thin  layer  ( te.  in.)  over 
the  brown  coat,  which  has  set  and  is  partially  drj*; 
and  it  must  be  set  in  20  or  30  minutes,  in  order  that 
the  plasterer  may  finish  trowelling  it  without  moving 
his  scaffold. 

The  scratch  and  brown  coats  may  be  composed  of 
either  gypsum  and  sand  or  of  lime  and  sand,  but  the 
fini.sh  coat  must  consist  of  both  lime  and  gj'psum.  The 
lime  is  necessarj'  to  give  the  proper  degree  of  plas- 
ticity, the  gypsum  to  make  the  material  set  with 
suflficient  speed.  The  weight  of  the  finish  coat  is  veo' 
small  in  comparison  with  the  weights  of  the  other  two 
coats.  If  the  specification  calls  for  g>'psum  plaster,  the 
contractor  must  provide  enough  gypsum  for  all  three 
c'oats  and  a  little  lime  to  be  mixed  with  some  of  the 
gypsum  for  the  finish  coat.  Similarly,  a  small  amount 
o.(  gj-psum  must  be  provided  to  be  mixed  with  the 
lime  in  the  finish  coat,  when  lime  plaster  is  specified. 
The  purchase  of  this  small  amount  of  a  second  material 
is  an  expensive  nuisance,  and  is  excusable  only  on  the 
grounds  of  necessity.  To  add  to  the  trouble,  it  seems 
impossible  to  get  good  results  with  a  ready  mixed  lime 
gj'psum  fini.sh.  The  lime  must  be  soaked  with  water 
for  at  least  24  hours  in  order  to  develop  its  plasticity, 
and  the  g>-psum  cannot  be  soaked  because  it  would  set. 
This  means  that  the  materials  must  be  pi-epared  sspa- 
rately  and  mixed  .just  before  using,  thereby  requiring 
additional  labor  and  equipment. 

Would  Decrease  Cost 

The  superior  plasticity  of  lime  indicates  also  its 
superior  sand  carr>'ing  capacity.  If  lime  and  gj'psum 
are  selling  at  about  the  same  price,  the  fact  that  limo 
may  carrj-  three  parts  of  sand  for  scratch  or  brown 
coat  work,  while  gypsum  may  carr>-  only  two.  makes 
the  lime  plaster  much  cheaper.  At  the  same  time,  the 
superior  plasticity  of  the  lime  may  reduce  the  labor 
cost  of  application  of  the  plaster  considerably  below 
that  of  gypsum.  This  difference  in  sand  carr>'inp 
rapacity  is  recognized  by  the  prevalent  custom  of 
adding  10  to  15  per  cent  of  hydrated  lime  to  neat  or 
»anded  gypsum  plasters  by  the  g>'psum  manufacturers. 

From  the  above  statements,  it  will  appear  that  if 
gypsum  can  be  made  as  plastic  as  lime.  (I)  It  will 
not  be  nece.s.sary  to  add  any  lime  to  the  gypsum  for 
u.ie  as  a  fini.sh  coat.  (2)  The  differential  in  favor  of 
lime,  due  to  its  greater  sand  carrying  capacity,  will  be 
overcome.  rS)  It  will  not  be  necessary  for  the  gypsum 
manufacturer  to  add  lime  or  any  other  foreign  material 
(except  retarder)   in  the  preparation  of  neat  gypsum 


plaster.  These  results  are  greatly  to  be  desired,  not 
only  by  the  gypsum  industr>-,  but  also  by  the  general 
public,  because  they  would  tend  to  decrease  the  cost 
of  an  important  building  material. 

Accordingly,  work  was  started  on  an  attempt  to 
make  gypsum  as  plastic  as  lime.  The  first  successful 
experiment  was  completed  on  Sept.  13,  1920,  and  since 
that  date,  sufficient  work  has  been  done  to  make  sure 
of  the  practicability  of  the  method.  The  problem  may 
therefore  be  considered  solved,  insofar  as  it  can  be 
with  laboratory  equipment. 

The  first  thought  was  that  plasticity  is  in  some  way 
dependent  upon  extreme  fineness,  and  that  fine  grind- 
ing might  solve  the  problem.  Fine  grinding,  however, 
is  not  new  in  the  gypsum  industry,  and  it  would  seem 
strange  that  any  increase  of  plasticity  due  to  this 
method  of  manufacture  could  have  passed  unnoticed. 
Further  investigation  showed  that  all  attempts  at  se- 
vere grinding  on  a  practical  scale  had  been  conducted 
in  a  buhr  mill  or  a  tube  mill.  It  has  long  been  known 
that  gypsum  can  be  decomposed  by  grinding:  that  the 
water  of  crystallization  can  be  ground  out  of  it.  When 
gypsum  is  ground  in  either  of  the  above  types  of  mills, 
the  current  of  air  passing  through  the  mill  carries  off 
the  water  as  fast  as  it  is  liberated.  If  the  grinding  is 
sufficiently  severe  to  liberate  all  of  the  water,  the  result- 
ant product  is  known  as  "soluble  anhydrite."  This 
is  a  peculiar  form  of  anhydrous  calcium  sulphate.  It 
differs  from  the  mineral  anhydrite  in  its  great  affinity 
for  water.  So  great  is  this  affinity  that  a  very  short 
exposure  to  moist  air  is  sufficient  to  change  it  back  to 
"calcined  g>'psum,"  or  plaster  of  paris.  The  result  is 
that  when  gypsum  is  ground  in  the  usual  type  of  equip- 
ment, either  the  grinding  is  not  sufficiently  severe  to 
liberate  the  water  of  crystallization,  in  which  case  the 
size  of  the  grains  is  not  greatly  reduced,  or,  if  the 
grinding  is  severe  enough  to  liljerate  the  water,  the 
final  product  soon  absorbs  water  from  the  air  and  goes 
right  back  to  where  it  started  from. 

Effect  of  Grinding 

When  calcined  g>'psum  is  sub.jected  to  grinding  under 
such  circumstances  that  the  water  is  liberated  but  is 
not  permitted  to  escape  from  the  system,  an  entirely 
new  p'-oduct  results.  No  satisfactory  explanation  has 
yet  been  evolved,  but  the  fact  remains  that  the  product 
is  plastic.  Up  to  a  certain  limit,  the  degree  of  plas- 
ticity seems  to  depend  upon  the  duration  of  grinding. 
Fortunately  this  limit  is  well  l)eyond  the  plasticity 
of  the  best  lime  putty,  so  that  this  process  enables  us 
to  make  calcined  gypsum  more  plastic  than  lime. 

The  plasticimeter  described  in  Rnreau  of  Standards 
Technologic  Paper  No.  160  is  not  yet  adapted  to  meas- 
ure the  plasticity  of  unretarded  calcined  gypsum:  the 
material  begins  to  set  before  the  experiment  can  be 
completed.  Use  has  therefore  been  made  of  the  Carson 
blotter  test,  as  described  in  the  Tran.sactions  of  the 
National  Lime  Manufacturers  A.s.sociation  for  1916. 
This  has  proved  quite  safisfactorj'  as  a  means  of 
differentiating  between  the  plasticities  of  finishing 
hydrate  and  masons  hydrate.  When  tested  by  thi.s 
method,  this  "plastic  gypsum"  proves  to  be  more  plastic 
than  the  best  lime  putty. 

Besides  improving  the  plasticity,  the  process  also 
causes  certain  changes  in  other  properties  of  the  mate- 
rial. The  increa.sed  fineness  of  the  plastic  g>p8um  natur- 
ally necessitates  the  use  of  more  water  to  bring  the  past* 
to  a  given  consistency.     Yet,    in   spite   nf  'his  excess 
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water,  the  set  material  will  average  about  20  per  cent 
stronger  than  that  made  from  ordinary  calcined  gyp- 
sum. The  process  slows  down  the  setting  reaction 
somewhat.  The  time  of  set  of  one  sample  was  changed 
from  12  to  17  minutes  by  this  kind  of  fine  grinding. 
Commercial  calcined  gypsum  usually  deteriorates  some- 
what on  storing.  It  tends  to  work  "lean"  and  carry 
less  sand.  Samples  of  this  plastic  gypsum  have  been 
exposed  to  the  air  for  four  months  without  apparent 
deterioration  of  their  plasticity. 

The  process  has  been  applied  with  equal  success  to 
calcined  gypsums  from  Nova  Scotia,  New  York,  and 
Virginia.  It  would  seem,  therefore,  that  the  original 
quality  of  the  material  is  of  little  importance. 

The  laboi-atorj-  results  have  been  accomplished  by 
grinding  the  material  after  calcination,  the  grinding 
being  conducted  in  a  ball  mill,  so  that  the  water  could 
not  escape.  Commercial  calcined  gypsum  Is  always 
ground  during  the  course  of  manufacture,  either  before 
or  after  calcination,  so  that  the  grinding  required  to 
make  plastic  gypsum  need  not  entail  the  installation 
of  an  extra  process.  It  would  seem,  however,  that  the 
grinding  should  be  done  after  calcination  rather  than 
before.  An  attempt  to  grind  before  calcination  liber- 
ated so  much  water  that  the  powder  became  damp  and 
"balled  up"  in  the  mill. 

It  is  probably  not  essential  that  a  ball  mill  be  used: 
a  buhr  mill  or  tube  mill  may  be  satisfactorj'  if  enough 
water  is  added  to  make  up  for  that  lost  by  evaporation 
during  the  grinding.  The  essential  part  is  that  the 
product  as  it  leaves  the  mill  shall  contain  approximately 
the  same  quantity  of  water  as  commercial  calcined  gyp- 
sum does:  9  parts  by  weight  of  water  to  136  parts  of 
calcium  sulphate,  or  about  6.2  per  cent  water,  if  the 
material  is  pure. 

Individual  Manufacturing  Problems 

The  duration  of  grinding  required  to  make  plastic 
gypsum  depends  upon  the  kind  of  equipment  used,  the 
fineness  and  hardness  of  the  material,  and  the  degree 
of  plasticity  desired.  This  problem  must  be  worked 
out  individually  by  each  manufacturer  for  his  par- 
ticular equipment  and  material.  It  is  a  very  simple 
matter  to  continue  the  grinding  until  the  Carson 
blotter  test  shows  the  material  to  have  the  desired  de- 
gree of  plasticity.  If  the  grinding  equipment  is  con- 
tinuous, arrangements  can  easily  be  made  to  pass  the 
material  through  the  mill  more  slowly.  From  the  re- 
sults of  our  laboratory  experiments,  it  would  seem  that 
the  output  of  any  grinding  equipment  will  be  consid- 
erably reduced,  perhaps  cut  in  half,  if  the  same  equip- 
ment is  used  to  make  plastic  gypsum. 

As  a  summai'y  of  the  above,  it  may  be  stated  that  a 
process  has  been  developed  whereby  calcined  gypsum 
can  be  made  as  plastic  as  lime.  This  does  not  neces- 
sarily require  the  installation  of  additional  equipment. 
nor  the  introduction  of  any  additional  step  in  the  usual 
process  of  manufacture.  The  chief  item  of  cost  lies 
in  the  possible  decrease  of  output.  The  plasticity  is 
not  dependent  upon  the  addition  of  any  foreign  mate- 
rial. The  product  is  identical  with  commercial  cal- 
cined gypsum  in  all  its  important  properties,  except 
plasticity,  and  can  be  retarded  or  accelerated  in  the 
usual  way. 

The  new  product,  "plastic  gypsum,"  was  demon- 
strated at  the  annual  meeting  of  the  Gypsum  Indus- 
tries Association  on  December  15,  1920,  but  the  proc- 


ess of  manufacture  was  not  divulged.  A  patent,  cover- 
ing both  the  process  and  the  product,  has  been  applied 
for,  and,  if  granted,  will  be  given  to  the  public  for  the 
free  use  of  anyone  in  the  United  States.  This  de- 
scription of  the  process  is  being  released  at  this  time 
in  order  to  give  additional  protection  to  the  public 
interest. 


Locomotive  Overturned  Rounding  Curve 

OPERATION  at  excessive  speed  on  a  curve  of  8  deg. 
38  min.,  with  elevation  of  outer  rail  4'i  in.,  caused 
the  overturning  of  a  locomotive  and  the  derailment  of  a 
passenger  train  near  Bennington  Station,  Pa.,  on  the 
Pennsylvania  R.R.,  April  27,  1921,  according  to  the 
conclusion  drawn  in  the  report  of  the  accident  recently 
issued  by  the  chief  of  the  Bureau  of  Safety  of  the 
Interstate  Commerce  Commission.  While  the  state- 
ments of  most  of  the  witnesses  did  not  indicate  that 
the  speed  was  much  in  excess  of  25  or  35  miles  an 
hour,  it  is  believed  by  the  bureau  that  the  conductor's 
estimate  of  40  to  45  miles  an  hour  more  nearly  ap- 
proaches the  actual  speed  of  the  train  at  the  time  of 
the  accident,  and  this  view  is  supported  by  the  con- 
dition of  the  wreckage  and  the  absence  of  wheel  marks 
of  any  kind  on  the  ties  at  the  point  of  derailment. 
The  fireman  and  the  engineer  were  killed  and  twenty 
passengers  and  one  employee  injured. 

Approaching  the  point  of  accident  from  the  west,  the 
track  is  tangent  for  2,167  ft.,  followed  by  a  curve  of 
8  deg.  38  min.  to  the  right,  1,285  ft.  in  length.  The  derail- 
ment occurred  about  455  ft.  from  its  western  end,  at 
which  point  the  grade  is  1.73  per  cent  descending  for 
eastbound  traffic.  Track  in  the  vicinity  is  laid  with 
130-lb.  rail,  33  ft.  in  length,  with  eighteen  oak  ties  to 
the  rail  length,  tie  plated,  single  spiked,  and  ballasted 
with  a  mi.xture  of  slag  and  cinders.  Standing  orders 
limit  speed  to  30  miles  an  hour  within  the  territory. 

According  to  the  conductor,  the  train  was  traveling 
faster  than  usual  just  before  the  accident  and  he  esti- 
mated the  speed  at  the  time  of  the  accident  to  have 
been  from  40  to  45  miles  an  hour.  The  engine  came  to 
rest  on  its  left  side  about  300  ft.  beyond  the  point  of 
derailment,  but  all  the  coaches  remained  upright,  al- 
though derailed.  It  was  thought  by  the  track  super- 
visor who  reached  the  scene  of  the  accident  shortly 
after  its  occurrence  that  it  was  due  to  excessive  speed, 
since  no  wheel  marks  on  the  ties  were  found  nor  evi- 
dence of  any  obstruction  on  the  track.  Track  walkers 
had  covered  this  portion  of  the  line  less  than  two  hours 
before  the  time  of  the  accident.  The  engine  was  of 
the  4-6-2  t^-pe,  having  a  total  weight  of  308,890  lb., 
a  driving  wheel  base  of  13  ft.  10  in.,  and  a  total  length 
of  48  ft.  3  in. 

The  division  engineer  calculated  that  the  equipment 
involved  would  overturn  at  the  point  of  accident  at  a 
speed  of  66.4  miles  an  hour,  based  on  calculations  not 
taking  into  account  any  slight  shifting  of  the  center 
of  gravity  of  the  locomotive  due  to  lateral  motion,  slight 
irregularities  in  track,  the  eflf^ct  of  water  in  the  boiler, 
etc.  He  expressed  the  opinion  that  a  speed  of  from 
50  to  55  miles  an  hour  would  have  been  unsafe.  Accord- 
ing to  the  recommended  practice  of  the  American 
Railway  Engineering  Association,  on  a  curve  of  8  deg. 
38  min.,  an  elevation  of  51  in.  should  be  provided  for  a 
speed  of  30  miles  an  hour;  for  a  speed  of  35  miles  this 
elevation  would  be  approximately  7  in.,  and  for  40  miles, 
approximately  9  i   in. 
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Economics  of  City  Planning 
for  Small  Towns 

Layout  Designed  Arbitrarily  or  to  Meet  Local 

Conditions — Street  Width  in  Relation 

to  Taxes  and  Buildings 

GOOD  and  bad  examples  of  city  plans  or  street  lay- 
outs are  illustrated  by  the  accompanying  maps, 
reproduced  from  an  article  by  A.  G.  Dalzell  in  Toivn 
Planning  and  Conservation  of  Life,  published  in  Canada 
by  the  Commission  of  Conservation.  The  following  is 
an  abstract  of  the  article: 

The  Loveland  Farms  development  at  Youngstown,  Ohio, 
Fig.  1,  is  planned  to  fit  the  site,  to  have  street  widths  suit- 
able for  their  purpose,  to  reserve  natural  beauty  spots  for 
park  purposes  and  to  centralize  business  in  a  suitable  loca- 
tion. Also,  by  enforcing  building  lines  and  restrictions,  to 
insure  that  all  buildings  are  placed  properly  on  the  land 
so  that  every  property  owner  is  assured  of  adequate  light 
and  air  and  a  reasonable  safeguard  against  the  spread  of  fire. 

On   the  other  hand  the 
fJ>j^Sv^  plan.  Fig.  2,  of  Ladysmith, 

^^^^^^"x.  B  C  ,  a  mining  community 

on  Vancouver  Island,  is 
the  u-iual  type  of  rectang- 
ular stieet  development  so 
common     in     the     prairie 
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FIG.  1.     <^'ITY  PLAN  DESIGNED  TO  .MEET  CONDITION.'^ 
I-OVBL.\ND  F.VRMS,  OHIO 

sections  of  western  Canada,  but  in  this  case  the  defects  arc 
greatly  intensified  because  the  plan  is  superimposed  upon 
a  hilly  site.  The  axis  seems  to  have  been  determined  by 
the  railway  which  forms  the  northern  boundary  of  the  city, 
but  better  street  grades  would  have  been  secured  if  this 
axis  had  followed  the  cardinal  points  of  the  compass. 

From  the  accompanying  table  showing  the  utilization  of 
the  area  it  will  be  seen  that  Loveland  has  the  advantage 
of  economy  in  street  area  and  has  more  land  available  for 
communal  enjoyment.  Assuming  that  street  costs  arp 
equally  apportioned  among  lot  owners  in  proportion  to  the 
area  of  the  lot,  and  taking  the  standard  of  800  sq.yd.,  as 
in  Ladysmith,  the  lot  owner  in  that  rity  would  be  re- 
sponsible for  693  sq.yd.  of  street  whilst  the  owner  of  a 
similar  lot  in  Loveland  would  he  responsible  for  271  sq.yd. 
only.  At  Loveland,  by  planning  the  streets  to  fit  the  site, 
economy  in  grading  and  drainage  and  general  construction 
is  assured,  whereas  in  Ladysmith,  topography  not  having 
been  considered,  the  street  grades  run  as  high  as  2.3  per 
cent  and  street  construction  is  correspondingly  expensive. 

At  Loveland,  the  business  square  and  the  community  cen- 
ter are  on  a  high  level  plateau,  accessible  from  all  directions 
by  streets  of  easy  grade.  In  Ladysmith.  the  so-called  "mar- 
ket square"   is   useless   both   as  a   business   and    recreation 


FIG.  1'.     CITY  PL.\N  .\.DOPTED  .VRBITR.\RILY : 

EADY-SMITH.  B.  <;. 

(  Blorks.  36fi  X   '.'BO  ft.  :  streets,  80  ft.  ;  ronloxis.  10  ft.) 

center,  the  grade  of  the  center  line  on  the  short  axis  being 
14  per  cent  and  the  street  leading  to  it  from  the  railway 
station  having  an  average  grade  of  7  per  cent.  In  fact 
the  square  is  not  used  for  business. 

The  subdivision  of  large  lots  into  small  ones  on  the  cen- 
tral street  is  a  modification  of  the  original  plan,  but  is  wit- 
ness to  the  fact  that  excessive  street  area  tends  to  force 
the  creation  of  narrow  frontage  lots.  As  there  are  no 
building-line  restrictions,  the  tendency  throughout  has  been 
the  usual  one  of  building  as  close  to  the  frontage  line  as 
possible,  so  that  in  spite  of  the  wide  streets  the  general 
effect  is  that  of  overcrowding. 

Economics  of  Street  Widths — When  a  town  has  excessiv-? 
street  area  in  proportion  to  building  area,  the  usual  result 
is  that  street  construction  is  temporary,  with  dirty  road- 
ways and  dangerous  ditches  and  sidewalks.  If  the  citizens 
are  determined  to  have  improved  roadways,  with  sidewalks 
and  drainage,  the  burden  of  taxation  may  be  out  of  all  pro- 
portion to  the  value  of  the  property  benefited.  In  some 
cities  this  heavy  taxation  for  street  improvements  has  made 
it  impossible  for  owners  of  vacant  property  to  retain  their 
holdings.  Then  the  property  has  been  allowed  to  go  to  tax 
sale,  with  the  consequence  that  the  holders  of  improved 
property  have  to  carry  an  increased  burden,  and  educational 
and  social  programs  have  been  crippled  because  of  excessive 
taxation  for  what  are  termed  "local  improvements." 


DISTRIBUTION  OF  AHEA  IN  CITY  PLANS 

—  Loveland  — 
,\cro»    PerCcul 

LB(i>-smitli 

Acres        Per  Cent 

building  area 
Park  area     . 
Street  arcn 

156            71 
II               1 
53            24 

114  5             52  00 
6  0              2  75 
99  5            45  25 

Totol 

220           100 

220  OO         100  00 

Excessive  street  area  also  adds  to  the  cost  of  building 
land.  If  20  per  cent  of  the  total  area  of  land  in  a  sub- 
division is  devoted  to  streets.  26  per  rent  must  he  added  to 
the  original  price  of  the  land  to  make  up  for  the  loss  of 
land  not  saleable.  With  25  per  cent  in  street  area,  33  per 
cent  must  be  added.  It  is  thus  common  to  find  subdivisions 
with  very  wide  streets  having  very  narrow  frontage  lots, 
resulting  in  lateral  overcrowding,  which  far  outweighs  any 
advantage  that  may  result  through  the  .-ieparation  of  build 
ings  by  the  wide  streets.  To  offset  the  high  cost  of  land 
and  street  construction,  the  character  of  the  building  suffers, 
rooms  being  cramped  or  the  sanitary  essentials  of  a  home 
sacrificed.  It  is  not  uncommon  in  such  cases  to  find  that 
more  has  been  spent  on  the  land  and  its  development  than 
on  the  buildings  which  are  placed  on  the  land. 
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Building  the  Maricopa  County  Concrete  Roads 

Field  Methods  Used  in  141-Mile  Road  Contract  Around  Phoenix,  Ariz.  —  Handling  Cement,  Operating 
Central    Distributing    Plant,    Dispatching  Material  Trains,  Scheduling  Night  Work 


In  the  May  26,  1921,  issue,  p.  882,  there  was  an: 
article  setting  forth  the  outstanding  features  of  the 
road  program  at  Maricopa  County,  Ariz.,  ivhere  HI 
miles  of  concrete  paving  is  being  placed  under  one  con- 
tract and  ivhere  over  $8,000,000  }ias  been  voted  for  a 


309-mile  program.  The  job  has  recently  been  visited 
by  a  member  of  the  editorial  staff  of  this  journal,  as  a 
result  of  which  the  following  details  of  the  construction 
operations  have  been  prepared.  The  article  should  be 
read  in  connection  -with  the  earlier  one  noted. 


THE  sand  and  gravel  washing  plant  which  supplies 
the  Maricopa  County  road  job  with  aggregate 
for  the  conci-ete  is  located  at  Tempe,  Ariz.,  about  10 
imiles  from  the  center  of  the  paving  network  under  con- 
struction. It  consists  of  two  complete  units  which  can  be 
operated  independently  but  which  are  built  in  the  same 
timber  structure.  These  units  are  exact  duplicates  even  to 
having  interchangeable  parts,  so  as  to  reduce  the  danger 
of  a  complete  shutdown  of  the  plant.  Rearrangement 
and  additions  to  the  washing  system  have  been  made 


Part    Plan 


H/'n^ecfiop' 


J  pipe- 


a 


V 


Part  End  Eleva+'ibn 


/i-boxes  spaced  fo  frJ- 
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DETAIL  OF  DEVICE  FOR  CHAHGING  BATCH  BOXES 
WITH  CE>IEN'T 

from  time  to  time  in  order  to  secure  as  many  washings 
as  possible. 

As  now  operated,  streams  of  water  are  directed 
against  the  incoming  material  (1)  at  the  top  of  the 
bucket  elevator  whence  the  sand  is  washed  through  a 
sluice  box  to  a  screw  conveyor,  (2)  in  a  series  of  streams 
on  the  inclined  screw  conveyor,  (3)  on  the  inside  and 
(4)  on  top  of  the  revolving  screens  where  the  rock  is 
graded. 

The  efficiency  of  this  washing  system  is  high  and  it- 
is  claimed  that  only  a  negligible  quantity  of  fines  are 


left  in  the  sand.  Both  the  rock  which  goes  through  the 
crusher  and  the  finer  gravel  consist  largely  of  gneiss, 
quartzite  and  granite  which  have  been  worn  down  by 
river  action  until  only  the  very  hardest  parts  remain, 
thus  aff'ording  materials  of  an  exceptionally  high  grade. 
The  proportioning  of  these  materials  has  been  worked 
out  in  accordance  with  the  Abrams  theory  to  obtain 
the  maximum  density  and  strength  of  concrete. 

The  plan  is  to  have  the  washing  plant  keep  about 
10,000  cu.yd.  of  graded  crushed  rock  in  bunkers  or 
storage  piles  ready  for  delivery.  A  minimum  limit  on 
sand  has  been  unnecessary  because  thus  far  the  material 
taken  from  the  river  bed  has  always  produced  10  to  15 
per  cent  more  sand  than  gravel.  In  fact,  if  the  present 
proportion  continues  the  ultimate  disposal  of  the  sand 
surplus  accumulating  at  the  washing  plant  may  become 
a  problem.  Sand  and  gravel  are  stored  chiefly  in  piles 
near  the  plant  whence  a  grab  bucket  operated  by  a 
locomotive  crane  loads  the  material  into  gondola  cars. 
About  25,000  cu.yd.  of  sand  and  gravel  were  stored  in 
bunkers  and  piles  at  the  plant  on  May  11  and  only 
one  8-hr.  shift  was  working.  When  necessary  the  plant 
is  operated  two  or  three  8-hr.  shifts  daily  until  the 
desired  storage  is  secured. 

District  Distributing  Plant. — As  first  laid  out  the 
Maricopa  County  road  system  was  planned  for  construc- 
tion from  three  district  distributing  plants,  work  was  to 
be  carried  on  simultaneously  at  two  while  the  third  was 
being  dismantled  and  set  up  at  a  new  location.  Con- 
struction began  with  two  such  plants  in  operation,  one 
at  Chandler  and  one  at  Fowler.  Before  the  third  plant 
had  been  built  it  was  decided  that  greater  economy  and 
probably  the  same  rate  of  progress,  in  the  long  run, 
could  be  made  by  working  from  only  one  distributing 
plant.  The  plant  at  Chandler  was  therefore  shut  down 
temporarily,  and  men  and  equipment  were  concentrated 
on  that  portion  of  the  work  that  could  be  reached  from 
Fowler.  The  third  plant  has  not  been  built  and  will 
not  be  needed  under  the  present  program. 

This  rearrangement  of  the  program  did  not  radically 
change  either  the  field  forces,  the  number  of  mixers 
served  or  methods  of  handling  materials,  it  merely 
routed  materials  through  one  centra!  plant  instead  of 
two,  and  somewhat  increased  the  length  of  maximum 
haul.  With  a  maximum  haul  of  7  to  9  mi.  it  is  believed 
that  three  locations  for  the  distributing  plants  can  serve 
advantageously  the  150  mi.  (approximately)  of  pave- 
ment which  the  bonds  already  sold  ($4,000,000")  will 
pay  for.  When  some  22  miles  more  of  pavement  have 
been  laid  from  the  present  plant  at  Fowler  (this  was 
written  on  May  11)  men  and  equipment  will  be  moved  to 
Chandler  to  complete  the  work  centering  in  that  locality 
while  the  Fowler  plant  is  being  moved  to  Glendale, 
probably  the  last  location  under  the  present  contract. 
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25.UUCi-CL.iD.  STOR.\GE  PILES  AT  TEMPE  CENTRAL  ilATEKIALS   PLANT 
Sand  piles  at  left  and  gravel  at  right 


Materials  from  the  washing  plant  are  delivered  in 
standard-gage  trainloads  to  the  district  distributing 
plant.  There  a  4  per  cent  incline  takes  the  cars  onto 
a  trestle  whence  they  dump  into  the  sand  and  gravel 
bunkers.  Carloads  of  cement  are  taken  up  on  the  same 
trestle  and  by  means  of  chutes  from  the  car  doors 
through  openings  in  the  roof  of  a  cement  house  along- 
side, sacked  cement  is  delivered  by  gravity  direct  to 
storage  piles  at  a  level  above  the  industrial  track  on 
which  materials  are  distributed. 

The  district  distributing  plant  for  aggregate  and 
cement  was  shown  in  a  sketch  in  the  article  in  the  issue 
of  May  26.  It  i.s  arranged  for  simultaneous  loading  of 
12  cars  which  constitute  a  train,  each  car  carrying  two 
4-sack  batch  boxes.  Details  of  the  cement  charging 
boxes  are  .shown  in  the  drawing  on  p.  1026.  In  the 
cement  storehouse  the  sacks  are  emptied  into  dump 
boxes  balanced  on  a  3-in.  pipe  and  so  located  above  the 
track  that  when  tilted  down  the  cement  runs  through  a 
closed  section  or  spout  into  the  cement  compartment 
of  batch  boxes.  The  cover  on  the  lower  or  chute  portion 
of  each  dump  box  is  hinged  at  its  upper  end  so  that  it 
rests  on  the  cement,  thu.",  eliminating  an  air  space  but 
swinging  away  freely  when  full  opening  for  free  passage 
of  the  cement  is  required.  A  piece  of  canva.s  or  cement 
sack  attached  to  the  lower  end  of  each  spout  serves  as 
a  curtain  covering  the  batch  box  compartment  into 
which  the  spout  delivers.  These  two  features  were 
introduced  to  reduce  the  loss  and  nuisance  occasioned  by 
the  escape  of  cement  dust. 

The  air  .suction  method  of  unloading  bulk  cement, 
which  was  u.sed  at  first,  had  to  be  taken  out  of  service 
frequently  for  repairs,  the  mo.st  persistently  trouble- 
some item  being  the  excessive  wear  on  the  air  locks  or 
valve.s,  cau.sed,  it  is  thought,  by  unground  clinker  in 
the  cement.  This  clinker  amounted  to  less  than  one-half 
of  1  per  cent  but  this  percentage  was  in  large  grains 
which  scored  the  metal  of  the  locks  so  that  the  vacuum 
could  not   he  maintained.     The  suction   unloader  was 


altered  several  times  and  latterly  a  different  air  lock 
arrangement  was  tried.  Meantime,  to  insure  contin- 
uity of  service,  means  for  handling  cement  in  sacks  had 
to  be  maintained.  Finally,  decision  was  made  to  use 
sacked  cement  exclusively,  and  the  suction  unloader  was 
taken  out  of  service  pending  further  development  of 
the  equipment. 

Both  sand  and  gravel  bunkers  deliver  through  chutes 
provided  with  an  automatic  cut-off  or  combination  door 
and  spout.  This  is  a  steel  plate  with  edges  cun'ed 
upward,  which  is  attached  to  the  chute  by  a  spring  so 
that  it  can  be  sprung  from  closed  to  open  position  under 
pressure  of  the  hand.  Raffle  boards  of  1-in.  lumber 
made  up  in  sections  about  12  ft.  long  and  hinged 
longitudinally  to  the  trestle  timbers  along  the  track  are 
used  to  prevent  the  wasting  of  material  from  the  spouts 
as  the  cars  are  being  loaded.  These  batfles  are  hung  so 
so  that  when  swung  on  their  hinges  in  toward  the 
track  they  extend  from  the  trestle  timbers  to  the  edge 
of  the  cars  on  a  slope  of  about  4^  degrees.  When  the 
spring  gate  is  wide  open  there  is  no  spillage,  hut  during 
the  short  interval  of  opening  or  closing,  the  stream  of 
material  is  directed  over  the  edge  of  the  car.  When 
ready  to  either  close  or  open  the  gate,  the  operator 
raises  a  baffle  board  section  with  one  hand,  thus  catch- 
ing the  momentarily  deflected  .stream  and  turning  it  into 
the  proper  compartment  in  the  car.  The  batch  boxes 
are  placed  on  the  cars  with  all  sand  compartments  on 
one  side  and  gravel  compartments  on  the  other.  The 
spouts  from  the  sand  bunkers  incline  toward  one  side 
of  the  track  and  gravel  spout  to  the  other.  Baffle  boards 
are  used  only  on  the  side  of  the  track  toward  which  the 
delivery  spouts  incline. 

When  the  compartments  do  not  fill  evenly,  the 
operator  closes  the  gate  to  stop  the  flow  of  materials 
for  a  moment  and  using  a  small  piece  of  board  as  a 
pusher,  which  he  carries  for  this  purpose,  levels  off  the 
material  in  the  car.  The  use  of  this  pusher-board  has 
been  insisted  upon  to  insure  amirate  measurement  of 
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materials.  To  clear  any  choking  that  may  occur  in  the 
delivery  spout  a  wooden  plunger  is  hung  from  a  hinge  in 
such  a  position  that  by  means  of  a  conveniently  placed 
wooden  handle,  it  may  be  thrust  vigorously  into  the 
chute. 

When  it  is  necessary  to  speed  up  train  movements,  all 
the  sand  compartments  of  a  train  can  be  loaded  simulta- 
neously and,  with  a  single  additional  "spotting,"  further 
down  the  loading  tunnel,  all  gravel  compartments  can 
be  filled.  As  there  are  24  compartments  for  each  of 
these  materials  in  a  12-car  train,  simultaneous  loading 
of  all  cars  would  require  a  12-man  loading  crew.  How- 
ever, only  four  to  six  men  are  ordinarily  used  in  a  crew, 
these  men  moving  down  the  train  as  the  cars  are  loaded. 
An  inspector  for  the  county  watches  the  filling  of  all 
trains  and  is  held  responsible  for  the  quantities  of 
materials  sent  out  in  the  batch-boxes. 

Labor  Schedule  and  Night  Work 

As  the  work  is  now  arranged  two  8-hr.  shifts  work 
on  the  mixer  crews;  7  a.m.  to  4  p.m.  and  6  p.m.  to 
2  a.m.  The  schedule  of  the  day  shift  includes  an  hour 
for  lunch.  The  night  shift  is  served  a  hot  lunch  about 
10  p.m.  but  the  men  eat  this  in  relays  so  as  not  to  stop 
the  work.  At  the  district  distributing  plant  three  8-hr. 
shifts  are  necessary  to  keep  just  a  little  ahead  of 
requirements.  The  "grave-yard  shift"  uses  only  about 
13  men  as  compared  to  the  18  men  used  on  the  other 
two,  and  in  addition  to  filling  and  delivering  to  all  the 
mixers  one  or  more  trains  of  material,  it  does  all  neces- 
sary cleaning  up  around  the  plant  and  any  rearranging 
or  repairing  that  would  interfere  with  routine  opera- 
tion during  the  day.  At  first  this  shift  only  filled  the 
cars  and  left  the  trains  to  be  delivered  first  thing  in 
the  morning.  This  plan  was  given  up  in  favor  of 
immediate  deliveiy  to  avoid  the  delays  that  might  result 
from  a  blockade  or  other  failure  of  the  transportation 
system  before  the  morning  deliveries  had  been  made. 

After  daylight  hours  each  paving  unit  is  lighted  by 
acetylene  lights  of  which  about  seven  are  used  at  each 
mixer.  One  of  these  is  set  to  direct  its  light  where  it 
will  be  of  most  benefit  to  the  men  engaged  in  making  the 
batch  transfer,  one  is  set  to  illuminate  mixer  operation, 
one  for  the  special  use  of  the  men  working  with  the 
finishing  machine  and  the  others  are  distributed  along 
the  sides  of  the  roadway,  wherever  needed. 

The  mixer  crews  and  all  the  men  whose  work  has  a 
direct  bearing  on  the  rate  of  progress  in  laying  pave- 
ment, have  an  opportunity  to  earn  a  bonus.  A  bonus  of 
10  per  cent  of  each  man's  wage  is  paid  for  eveiy  50  ft. 
of  pavement  laid  per  day  beyond  the  footage  ^et  as  a 
standard.  Eff'ort  is  made  to  fix  this  standard  with 
respect  to  the  various  conditions  affecting  each  part  of 
the  job  so  as  to  give  all  an  equal  chance.  As  much  as 
30  per  cent  bonus  has  been  earned  on  this  basis  at  times. 
This  makes  a  real  inducement  for  teamwork  and  speed 
even  in  the  case  of  common  labor  which  is  paid  $3.85 
per  8  hours. 

Train  Dispatching  System. — After  some  experiments 
with  telephone  and  other  control  systems,  the  best  plan 
of  dispatching  concrete  trains  from  the  district  dis- 
tributing plant  to  the  several  mixers  was  found  to  be 
to  eliminate  all  signal  or  train  order  methods  and  put 
the  entire  control  of  the  train  movements  in  the  hands 
of  a  dispatcher  equipped  with  a  motor  cycle.  The  loco- 
motive engineers  have  standing  orders  to  "hit  the  track" 
as.  soon  as  their  trains  are  ready.    It  is  the  train  dis- 


patcher's duty  to  see  that  each  train  is  given  a  destina- 
tion soon  enough  to  avoid  any  delay  in  waiting  for 
orders.  Orders  are  given  verbally  to  each  locomotive 
engineer  usually  very  soon  after  he  has  started  away 
from  the  central  distributing  plant. 

The  success  of  this  method  is  due  largely  to  the  fact 
that  for  most  of  its  length  the  construction  railroad  lies 
alongside  finished  pavement.  All  parts  of  the  work  are 
accessible  on  good  roads  and  where  necessary  the  dis- 
patcher can  ride  his  motor  cycle  between  the  rails  of  the 
construction  track.  He  keeps  in  touch  with  conditions 
at  all  mixers  and  at  the  distributing  plant  and  in  case 
cf  shut-downs,  train  derailments  or  other  delays,  re- 
routes trains  accordingly.  This  method  of  dispatching 
affords  a  flexibility  which  makes  it  possible  to  adjust 
the  schedules  to  suit  contingencies  as  they  arise. 

The  dispatcher  expects  trains  to  make  6  miles  per  hour 
or  more.  Passing  tracks  are  located  every  half  mile. 
Only  one  man,  the  locomotive  engineer,  is  assigned  to 
each  train.  This  man  rarely  has  to  leave  his  cab  to 
throw  a  switch  at  the  far  end  of  the  train.  Such 
switching  is  infrequently  required  and  when  necessary 
is  done  by  men  connected  with  the  work  who  are  riding 
to  and  from  the  mixers  a  great  deal  of  the  time.  Under 
ordinary  conditions  it  takes  the  mixer  crew  about  40 
minutes  to  use  up  a  12-car  trainload  of  material. 

With  three  mixer  plants  in  operation  and  hauls  from 
the  central  distributing  plant  of  2,  5  and  61  miles 
respectively,  which  happened  to  be  the  situation  when 
the  job  was  visited  recently,  14  gasoline  locomotives 
were  in  use.  Of  these  two  were  kept  in  reserve  as 
spares,  one  was  used  for  switching  at  the  central  plant 
and  11  were  employed  in  actually  making  the  train 
movements  required.  The  I'equirements  vary  from  two 
to  four  locomotives  per  mixer,  according  to  the  distance 
from  the  central  distributing  plant. 

Repairing  Facilities 

Derailments  due  to  broken  axles  have  been  more 
frequent  than  any  other  transportation  trouble.  The 
explanation  of  this  offered  by  engineers  on  the  work  is 
that  only  axles  containing  an  inferior  grade  of  material 
have  been  available  of  late.  Axles  have  been  purchased 
from  different  factories  without  changing  this  condition. 

Each  locomotive  carries  re-railing  frogs  with  which 
a  derailed  car  in  favorable  position  can  be  run  back 
onto  the  track  very  quickly.  The  track  itself,  which  is 
of  24-in.  gage,  is  reported  to  have  given  no  trouble  what- 
ever. It  is  laid  in  15-ft.  sections,  has  20.-lb.  rails  bolted 
to  pressed  steel  ties  with  edges  curved  down  all  around 
to  grip  the  roadbed.  Adjoining  sections  are  connected 
only  by  the  slip  joint  at  the  end  of  each  section,  no 
bolt  being  used  to  fasten  the  sections  together.  The 
track  is  not  kept  in  particularly  good  alignment,  nor  is 
the  roadbed  given  much  attention,  yet  even  in  collisions 
violent  enough  to  buckle  the  steel  frames  of  the  car 
trucks,  the  track  has  not  been  shifted  materially  nor 
shown  the  need  of  special  attention  or  more  care  in 
maintenance. 

Four  mixers  are  set  up  in  the  field  for  senice  from 
the  district  distributing  plant,  but  crews  are  supplied 
for  only  three,  the  idea  being  to  keep  one  in  reserve  so 
when  a  breakdown  occurs  the  crew  can  go  immediately 
to  another  mixer  without  loss  of  time.  A  fifth  machine 
has  recently  been  assigned  to  the  Fowler  plant  to  serve 
as  a  spare  so  there  will  be  better  opportunity  to  always 
maintain  four  mixer  plants  in  the  field. 
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Handlino  and  Finishiyig  Concrete. — The  concrete  is 
mixed  in  4-sack  batches  in  a  3-sack  mixer.  This  causes 
iome  spillage  and  overflow,  particularly  in  delivery  from 
mixer  to  skip.  As  this  overflow  is  on  the  subgrade  and 
is  covered  in  a  very  few  minutes,  it  is  not  considered 
objectionable.  The  mix  is  placed  as  dry  as  is  believed 
to  be  consistent  with  the  elimination  of  air  pockets. 
Maintenance  work  on  the  mixer  has  been  simplified  by 
keeping  well  greased  all  parts  where  spillage  of  con- 
crete might  occur.  The  oil  used  for  this  purpose  is 
that  drained  from  crank  cases  of  gasoline  engines  used 
on  the  job.  The  steel  header  boards  are  also  well 
greased  with  the  same  material  just  ahead  of  the  mixer. 
A  concrete  spade  is  used  vigorously  in  the  concrete 
along  each  header  board  to  insure  the  elimination  of  all 
"rat  holes"  and  air  pockets  along  the  edge.  On  at 
least  one  of  the  mixing  outfits,  a  weight  of  several 
hundred  pounds  has  been  added  to  the  tampin;?  machine 
to  steady  its  operation  and  reduce  the  vibration.  The 
operation  of  this  machine  is  reported  to  be  more  satis- 
factory since  it  was  weighted. 

The  finishing  done  by  the  belt  attached  to  the  tamp- 
ing machine  is  supplemented  by  a  hand-operated  belt- 
ing machine  which  is  kept  well  back  of  the  tamper. 
This  second  belting  is  done  as  late  as  consistent  with 
the  initial  set  of  the  cement  and  is  regarded  as  an 
effective  means  of  avoiding  the  tendency  to  form  hair 
cracks.  No  hand  roller  is  u.'^ed  in  finishing  the  pave- 
ment; the  mix  is  kept  rather  dry  and,  in  a  moisture- 
absorbing  atmosphere,  by  the  time  the  last  belting  is 
completed  it  is  believed  there  would  not  be  enough  water 
in  the  surface  to  permit  of  the  use  of  the  roller.  The 
use  of  a  float  is  forbidden  in  the  specifications,  but  its 
u.se  is  tolerated  because  it  has  been  found  desirable  to 
have  some  means  of  smoothing  up  the  surface  here  and 
there  where  the  second  belting  has  disturbed  small  rocks 
near  the  surface,  smoothing  out  dog  tracks  in  the  fresh 
concrete,  etc.  An  iron  edging  tool  is  used  to  round  off 
the  corner  of  the  slab  on  a  15-in.  radius.  This  avoids 
the  shai-p  corner  or  feather  edge  in  the  concrete  at  the 
header  board.  It  is  not  expected  that  this  pavement  will 
later  be  widened. 

A  device  which  has  been  found  particularly  useful  to 
the  mixer  crew  is  a  tool-car  built  to  run  on  the  header 
boards  as  rails  and  which  has  a  box  for  carrying  supplies 
and  miscellaneous  spare  parts  for  the  mixer.  This  tool 
car  is  pushed  ahead  of  the  mixer  and  has  frequently 
saved  the  delays  incidental  to  going  back  to  to  the  near- 
est base  or  sending  a  messenger  for  the  parts  and  sup- 
plies necessary  to  make  minor  repairs. 
Quick  Setting  Cement 

Under  weather  conditions  obtaining  on  this  work 
the  cement  ordinarily  takes  its  initial  set  about  an 
hour  quicker  than  at  the  cement  mill  in  Riverside.  In 
addition  to  this,  when  using  water  whose  temperature 
is  100  deg.  F.,  which  is  frequently  the  case  during  the 
summer  weather  when  the  water  comes  from  a  pipe  laid 
on  top  of  the  ground,  the  cement  .■'ets  an  hour  quicker 
that  when  water  at  70  deg.  is  used.  Thus  during  the  hot 
weather  this  sea.ion,  it  is  planned  to  ask  the  mill  for 
cement  with  4-hr.  initial  set  in  order  that  the  desired 
condition  of  a  2-hr.  initial  set  may  be  obtaineJ  on  the 
work. 

A  comprehensive  study  is  being  undertaken  to 
determine  how  and  to  what  extent  water  temperature 
affects  the  rate  of  .setting  under  conditions  as  they 
obtain  on  this  work.   In  making  the  initial  set  tcata  on 


each  car  of  cement,  the  practice  is  now  to  make  these 
tests  both  with  water  at  100  deg.  F.  and  at  70  deg.  F., 
as  it  has  been  found  that  the  former  gives  quicker 
results  which  check  very  closely  with  those  made  in  the 
usual  way.     The  70-deg.  tests  are  continued  as  a  check. 

Every  precaution  is  taken  to  get  water  on  the 
finished  surface  as  soon  as  possible.  Occasionally  in 
order  to  flood  it  before  the  surface  has  hardened  suffi- 
ciently to  permit  of  shoveling  earth  upon  it,  dikes  are 
built  up  along  the  headers  and  a  transverse  check  of 
fines  is  carefully  thrown  across  the  pavement  and  the 
reservoir  thus  formed  is  filled  with  water.  By  the  use 
of  sand  from  which  "fines"  have  been  eliminated,  late 
belting,  and  early  flooding  of  the  pavement,  it  has  been 
possible  to  prevent  the  formation  of  hair  cracks 
engineers  on  the  work  aflirni,  so  the  use  of  a  burlap 
cover  or  sun  shield,  mentioned  in  the  description  of  this 
work  referred  to  at  the  beginning  of  this  article,  has  not 
been  found  necessary  and  was  discontinued. 
Exp.\NsioN  Joints 

Each  shift  places  two  expansion  joints  clear  across  the 
road.  That  is,  they  average  one  for  even,'  4  hours' 
work  of  the  mixer  crew.  At  the  outset  these  were  made 
of  an  asphaltic  compound  ^  in.  thick.  In  about  35  mi. 
of  pavement  laid  in  cold  weather,  expansion  of  the  con- 
crete closed  the  '-in.  joints,  crushing  the  concrete 
and  occasionally  slightly  buckling  the  slabs  at  a 
point.  This  movement  of  the  pavement  was  ordinarily 
carried  through  several  expansion  joints  and  caused  the 
buckling  only  at  intervals  of  about  a  half-mile.  Thus 
far  the  buckled  pavement  has  always  returned  to  its 
original  position  when  the  temperature  lowered. 

Some  of  the  movements  raised  both  of  the  abutting 
slabs  but  more  often  one  slab  was  thrust  up  over  the 
edge  of  the  one  adjoining.  Where  both  slabs  rose  the 
danger  was  found  to  be  in  longitudinal  cracks  caused 
by  heavy  vehicles  on  the  unsupported  pavement;  where 
only  one  slab  rose  there  was  a  sharp-cornered  ridge 
across  the  pavement  sometimes  2  in.  high,  as  well  as 
occasional  scaling  off  of  the  surface  where  excessive 
pressure  was  concentrated  near  the  top  of  the  slab. 
It  is  believed  that  while  the  paving  laid  in  hot  weather 
will  not  crush  the  '-in.  joints,  it  may  shrink  and  cause 
contraction  cracks  in  cold-weather.  In  order  to  correct 
the  tendency  to  buckle  in  the  cold-weather  pavement, 
transverse  cuts  are  being  made  near  the  joint  where  the 
buckling  occurred  and  one  or  more  additional  expansion 
joints  are  inserted  there.  These  cuts  are  made  10  to  15 
ft.  back  of  the  joint  to  catch  any  longitudinal  cracks 
that  might  have  occurred  while  the  slab  was  raised. 

The  width  of  construction  joints  is  now  being  de- 
termined in  the  field  by  the  engineer  in  charge  of  the 
paving  units  according  to  a  table  which  gives  the  width 
of  joint  considered  proper  for  every  10  deg.  F.  varia- 
tion in  temperature  of  the  mixed  concrete.  On  this 
work  the  maximum  temperature  of  the  pavement,  due 
to  direct  rays  of  the  sun,  was  taken  to  be  140  deg.  F. 
and  the  minimum  temperature  20  deg.  F.,  giving  a  total 
variation  of  120  deg.  F.  With  construction  joints  placed 
everv'  four  hours  the  .iverage  slab  length  is  260  ft. 
The  average  width  of  the  construction  joints  is  1}  in. 
A  maximum  of  1  ^  in.  is  used. 

The  work  is  being  done  for  Maricopa  County  under 
the  general  supervision  of  R.  C.  Perkins,  county  high- 
way engineer.  Twohy  I'.rother.s,  for  whom  John  F. 
Horan  is  engineer  in  charge,  hold  the  contract  for  that 
part  of  the  work  to  be  done  under  the  first  bond  issue. 
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Earth  Fill  Irrigation  Dam  Has 
Some  Novel  Details 

Loose  Rock  Drains  Lower  Saturation  Line — Air 

Vents  Added  to  Sluiceways  Permit 

Trapped  Air  To  Escape 

By  Clair  V.  Mann 

Civil  Engineer.  Rolla,  Mo. 

SOME  of  the  details  of  the  Apishapa  Dam,  recently 
completed  near  Fowler,  Col.,  by  the  Apishapa  Con- 
solidated Irrigation  Co.,  are  sufficiently  novel  to  make  a 
record  of  its  design  worth  while. 

The  dam,  the  completion  of  which  is  a  triumph  of 
enterprise  for  the  small  group  of  farmers  who  make 
up  the  irrigation  company,  is  designed  to  form  a  storage 
reservoir  of  26,000  acre-feet  capacity  to  supplement 
the  natural  stream  flow  of  Apishapa  River,  and  thus 
irrigate  20,000  acres  of  fertile  land  in  the  famous 
Arkansas  Valley  region  of  Colorado.  Irrigation  from 
natural  stream  flow  without  storage  had  been  carried 
on  for  some  twenty  years,  but  had  proved  inadequate 
for  growing  of  successful  crops.  Storage  from  the  dam 
will  make  this  project  the  equal  of  any  in  the  valley. 

It  is  built  across  the  bottom  of  the  200-ft.  rock- 
walled  canyon  of  Apishapa  River,  and  consists  essentially 
of  a  318,000-cu.yd.  earth  embankment  reinforced  on  the 
lower  toe  by  a  11,000-cu.yd.  rock  fi'.l  toe.  The  water 
face  is  surfaced  with  broken  stone  riprap  laid  on  a  6-in. 
crushed-rock  cushion.  Across  the  canyon,  the  dam  is 
586  ft.  long  on  top  and  300  ft.  at  the  bottom.  The 
dam  crest  as  planned  is  19.35  ft.  wide  over  all,  and 
the  base  of  dam  at  maximum  section  is  594  ft.  wide. 
As  planned,  the  height  above  river  bed  is  120  ft., 
and  this  is  152  ft.  above  bedrock  and  bottom  of  cutoff 
wall.  It  is  also  16  ft.  above  crest  of  spillway,  which 
consists  of  a  natural  saddle  one  mile  from  the  dam, 
large  enough  to  pass  any  flood  that   may  ever  occur. 


2 : 1  slope  at  the  inner  edge  of  this  berm,  the  earth 
fill  continues  to  its  base  on  a  1:1  s'.ope  against  which 
the  rock-fill  toe  rests.  From  the  outer  edge  of  the 
berm,  the  slope  of  rock  fill  is  li:  1  for  30  ft.  vertically, 
at  which  point  its  slope  meets  the  original  2 : 1  slope 
from  top  of  dam,  which  then  continues  to  base  of  dam. 
The  embankment  built  in  12-in.  layers,  placed  in 
windrows  across  the  canyon  by  means  of  dump  wagons. 
Each  layer  was  -spread  with  a  blade  grader,  sprinkled, 
and  rolled  twice  with  a  corrugated  wheeled  roller  weigh- 
ing 250  lb.  per  lineal  inch  of  tread.  Successive  layers 
were  pitched  toward  center  of  dam  3  per  cent  from 
downstream  and  2  per  cent  from  upstream  slopes. 

The  canyon  is  cut  down  through  the  massive  Dakota 
sandstone  and  the  alternating  shale,  c!ay,  and  sand- 
stone beds  under  it 
to  the  massive,  Pur- 
gatoire  sandstone  at 
the  base  of  the  Da- 
kota formation.  The 
canyon  bottom  at  the 
dam  site  is  covered 
with  50  ft.  of  inter- 
mixed adobe  clay, 
fine  river  sand,  and 
gravel,  with  an  oc- 
casional boulder. 
The  original  plans 
contemplated  a  con- 
crete cutoff  wall  ex- 
tending down  to  bedrock,  and  up  from  stream  bed 
a  height  of  50  ft.  The  construction  of  this  wall 
would  not  have  been  within  the  company's  means, 
so  that  a  steel  sheet-piling  wall  of  i  in.  and  i  in. 
thickness,  Carnegie  and  Lackawanna  sections,  was 
substituted.  This  wall  is  8,000  sq.ft.  in  extent,  and 
extends  from  1  ft.  above  river  bed  to  bedrock,  or  33 
ft,   in   depth.      It   is   supplemented   by   a   double-plank 
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Maximum  Embankment  Sect-ion,  through  Stream  Thread 
CROS.S-SECTION  AND  SUB-SURFACE  CONDITIONS   AT  APISHAPA   DAM 


The  crest  of  dam  as  built  is  only  7.8  ft.  above  spillway 
crest,  and  the  writer  considers  this  insufficient  margin 
for  safety.  Financial  considerations  led  to  the  deci- 
sion to  restrict  its  height  as  indicated. 

Both  embankment  slopes  are  2 : 1  for  the  top  40  ft. 
of  the  section.  From  this  point  to  base,  the  water 
slope  is  3:1.  The  downstream  face  is  2:1  to  a  point 
80  ft.  below  crest,  where  a  10-ft.  horizontal  berm  is 
introduced  at  top  of  rock-fill  toe.    From  the  foot  of  the 


wall  12  ft.  high,  bolted  to  the  top  of  the  steel  wall, 
the  joint  being  made  water-tight  with  concrete.  Both 
steel  and  wood  walls  are  joined  tq  the  sides  of  the 
canyon  by  means  of  concrete  walls  built  into  notches 
in  the  faces  of  the  cliffs,  which  walls  extend  down  to 
bedrock  and  also  encase  each  end  of  the  steel  and  wood 
walls.  By  an  extension  of  these  walls  up  the  cliff 
faces  and  out  10  ft.  from  them,  a  comparatively  water- 
tight  joint   is  made   between   earth   embankment   and 
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scour  gate  was  set  at  the  level  of  the  river  bed  and 
tunnel  floor.  Water  entering  the  inlet  pours  over  the 
inner  edge  of  the  inlet  chamber  floor  and  drops  to 
the  tunnel  floor  20  ft.  below.  This  arrangement  was 
made  to  allow  the  silt  to  seal  the  reservoir  floor  in  front 
of  the  dam,  thus  preventing  seepage. 

The  outflow  is  controlled  by  two  42  x  72-in.  and  one 
24  X  72-in.  rectangular  sluice  gates  installed  in  the 
tunnel  208  ft.  from  the  head  of  inlet  chamber.  The 
gates  are  of  very  heavy,  bronze-mounted  pattern,  de- 
signed to  operate  under  100  ft.  head.  The  two  larger 
gates  are  hydraulically  operated.  The  smaller  gate 
has  a  steel  stem  rising  to  the  top  of  a  gate  tower  built 
over   the    smal'.er   gate.      Hand-operating    mechanisms 


.-VPISHAPA    D.A3I    XE.AJIIXG    COilPLETION 

cliffs,  and  to  this  end  the  earth  placed  ne.xt  to  the  walls 
was  thoroughly  puddled. 

A  novel  featui-e  is  the  construction  of  loose  rock 
drains  within  the  lower  half  of  the  embankment.  This 
is  designed  to  lower  the  line  of  saturation,  and  together 
with  the  rock-fill  toe,  will  prevent  the  slipping  off  of 
the  lower  toe.  The  construction  of  the  drains  started 
with  laying  a  12-in.  cast-iron  pipe  in  the  old  stream 
bed,  beginning  60  ft.  dowmstream  from  axis  of  dam, 
running  thence  out  beyond  lower  toe  of  dam.  This  pipe 
was  surrounded  with  rock  chips  and  crushed  rock,  and 
to  it,  at  upper  end,  were  joined  two  8-in.  cast  pipes 
extending  across  the  canyon  to  the  c'.iffs,  and  up  them 
through  a  notch.  From  the  tops  of  the  cliffs,  clay  tile 
instead  of  cast  iron  is  used.  Over  all  the  pipes  so 
laid  and  protected  with  crushed  rock,  a  loose  rock  fill 
was  placed  to  a  depth  of  10  ft.  in  the  old  stream  bed 
and  downstream  from  the  8-in.  cross  pipes.  Directly 
over  the  8-in.  pipes  a  wall  from  cliff  to  c'.iff  was  built 
to  a  height  of  30  ft.  above  the  old  stream  bed  and 
4  ft.  thick.  This  was  constructed  as  an  integral  part 
of  the  earth  embankment,  and  was  covered  on  each  side 
and  over  top  with  1  ft.  of  loose  rock  chips  and  fine  rock- 
wa.ste  to  prevent  entrance  of  earth  fill.  From  the  top 
of  this  wall,  at  its  ends,  the  loose  rock  fill  over  the 
pipes  was  continued  up  the  cliff  faces  and  from  them 
upward  toward  the  ends  of  the  dam,  the  section  here 
being  4x4  ft.,  with  waste  covering  additional.  An 
accompanying  view  shows  the  cross-wall  drain  being 
built   into  the  earth  embankment. 

The  outlet  is  through  a  tunnel  10  x  10.75  ft.  finished 
Mze,  bored  through  the  solid  rock  at  one  end  of  the 
dam.  This  tunnel  was  required  to  pass  2,000  sec.-ft.  of 
water  for  prior  rights  down  the  river,  so  that  portions 
of  it  pa.ssing  through  soft  rock  and  shale  pockets  had 
to  be  concrete  lined.  The  tunnel  is  approximately 
700  ft.  long.  The  cliff  over  its  entrance  was  made 
vertical,  and  into  it  20  ft.  above  river  bed  a  chamber 
12.5  ft.  high,  37  ft.  wide,  was  driven  a  distance  of 
17  ft.  The  inner  11  ft.  was  then  sunk  to  the  level  of 
the  tunnel  and  river  bed.  The  inlet  chamber  was 
divided  into  five  compartments  by  means  of  concrete 
piers  and  partitions,  and  the  trash  rack  bars  set  on 
the  chamber  face  in  the  plane  of  the  vertical  cliff.     A 


•^mt. 
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DRAIN  WALL  ACROSS  CANTO.V  CONSTRUCTED  AS  PART 
or  EARTH  EMBANKMENT 

and  the  oil  tanks  and  pumj)  are  installed  on  the  gate- 
house floor.  The  gates  are  placed  at  an  angle  in  the 
tunnel,  which  at  this  point  is  enlarged  to  a  finish 
width  of  20.5  ft.  The  gates  are  set  on  the  upper  ends 
of  three  cast-iron  sluiceways  each  12  ft.  long,  6  ft. 
high,  and  equal  in  width  to  the  respective  gates.  The.se 
sluiceways  discharge  into  a  curved,  concrete-lined  cham- 
ber which  connects  with  an  80-ft.  .section  of  concrete- 
lined  tunnel. 

To  overcome  the  difficulties  elsewhere  experienced 
with  gates  of  this  type  where  set  on  concrete  walls 
and  sluices,  an  air-vent  system  was  added  to  the  cast- 
iron  sluiceways.  Eight-Inch  pipes  enter  each  of  the 
sluiceways  at  the  top  and  just  behind  the  gates,  and 
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from  thence  are  led  to  a  vertical  steel  air  pipe  which 
extends  up  inside  the  gate  tower  to  a  point  above  high 
water  and  there  passes  through  tower  wall  horizontally. 
An  auxiliary  outlet  well  4  x  4  ft.  in  section  rises  from 
the  lower  end  of  the  gate  chamber  just  outside  the  gate 
tower,  and  to  within  25  ft.  of  high-water  line  where  a 
30-in.  gate  valve  controls  the  outflow  through  this  well. 
A  connection  between  this  well  and  the  air-vent  pipe 
will  permit  any  air  trapped  in  the  tunnel  to  rise  and 
escape  whenever  the  well  itself  is  not  discharging. 

Two  sets  of  plans  were  drawn  up  and  abandoned 
before  the  final  plans,  prepared  by  the  writer,  were  made 
up  and  the  dam  constructed.  The  'vriter  was  engineer 
in  charge  during  construction  and  A.  J.  MeCune,  State 
Engineer  of  Colorado,  was  consulting  engineer. 

[A  telegram  from  Mr.  Mann  dated  June  9  says 
"Apishapa  dam  outside  Pueblo  cloudburst  area,  there- 
fore safe  with  storage  at  El.  4865."— Editor.] 


Recommend  Concrete  for  Ocean 
Structures  at  New  York 

City  Engineers  Report  That  With  Proper  Precau- 
tions Reinforced  Concrete  Can  Be 
Made  Safe  in  Sea  Water 

THE  City  of  New  York  is  contemplating  the  con- 
struction of  a  boardwalk  on  the  ocean  front  at 
Coney  Island  and  at  a  more  remote  date  a  boulevard 
of  the  boardwalk  type  across  a  part  of  Jamaica  Bay. 
Designs  for  these  structures  have  been  made  of  the 
usual  pile  and  beam-and-girder  type  of  reinforced  con- 
crete. Following  an  announcement  regarding  these 
structures  a  communication  received  by  the  Board  of 
Estimate  and  Apportionment  criticizing  the  use  of  rein- 
forced concrete  in  or  near  sea  water,  led  the  Com- 
mittee on  Finance  and  Budget  of  the  Board  to  order 
the  chief  engineer,  Arthur  S.  Tuttle,  to  submit  a  report 
on  the  feasibility  of  this  type  of  construction  and  mate- 
rial for  sea-water  exposure.  Mr.  Tuttle's  report, 
including  a  detailed  report  by  Kenneth  Allen,  engineer 
of  the  Board,  has  just  been  made  public.  It  contains 
an  extensive  resume  of  the  literature  of  the  subject, 
■a  symposium  of  opinions  by  various  experts,  and  the 
conclusions  of  both  Mr.  Allen  and  Mr.  Tuttle  as  to  the 
availability  of  reinforced  concrete  for  sea-water  work. 
Briefly,  both  engineers  are  of  the  opinion  that  rein- 
forced concrete  may  be  safely  used  in  or  near  sea  water 
provided  proper  precautions  as  to  type  of  structure 
methods  and  materials  are  taken. 

The  investigation  was  started  by  a  criticism  of 
Charles  R.  Ward,  president  of  the  Ward  Engineering 
Corporation  of  Brooklyn,  N.  Y.  Mr.  Ward  alleged  that 
experiences  with  reinforced-concrete  structures  exposed 
to  sea  air  and  to  sea  water  have  demonstrated  that  sa't 
water  or  salt  air  will  penetrate  the  concrete,  causing 
the  steel  reinforcement  to  rust  and  expand  and  the 
concrete  to  spall  and  crack,  thereby  gradually  weaken- 
ing the  structure  until  it  finally  falls.  In  support  of 
his  contentions  he  quoted  articles  in  Engineering 
Neivs-Record,  pai'ticularly  those  of  March  25,  1920,  and 
Jan.  20,  1921,  describing  the  condition  of  reinforced- 
concrete  pleasure  piers  on  the  Pacific  Coast  in  southern 
California.  He  further  refers  to  the  dangerous  con- 
dition of  the  reinforced-concrete  municipal  bath  house 
at,  Cone^  Island,  which  is  very  near  the  proposed  struc- 
ture. 


Mr.  Tuttle  reports  on  the  municipal  bath  house  as 
I'ollows : 

The  municipal  bath  house  at  Coney  Island  is  a  reinforced- 
concrete  sti'ucture  built  in  1911,  designed  originally  to  have 
a  position  back  of  and  immediately  adjoining  the  mean  high 
water  mark.  It  rests  on  a  series  of  reinforced-concrete 
beams,  those  extending  transversely  being  8  x  15  in.,  while 
those  having  a  longitudinal  direction  are  8  x  13  in.,  except 
under  the  side  walls,  where  they  are  14  x  13  in.;  these  in 
turn  are  supported  on  reinforced-concrete  columns,  arranged 
in  20  bents  spaced  about  20  ft.  c.  to  c,  each  bent  generally 
consisting  of  5  columns  spaced  about  16  ft.  apart,  the  outer 
and  center  lines  of  columns  being  16  x  16  in.  in  cross  section 
and  the  two  remaining  lines  being  14  x  14  in.  The  floor 
slabs  resting  on  the  beams  are  about  8  x  20  ft.  The  columns 
have  a  length  of  a  little  less  than  9  ft.,  and  rest  on  spread 
foundations  which  in  turn  are  carried  by  wooden  piles;  the 
base  of  the  columns  is  approximately  at  the  elevation  of 
mean  high  water. 

CoNDrrioN  OF  Municipal  Bath  House 

The  specifications  for  beams,  girders  and  columns  provide 
that:  "The  reinforcements  of  all  beams  and  girders  shall 
have  at  least  H  in.  of  concrete  protection  at  the  soffits  and 
sides.  The  vertical  reinforcements  of  the  columns  shall  have 
at  least  2  in.  of  concrete  protection  and  shall  be  firmly 
secured  together  with  J-in.  wire  ties  every  foot  in  height." 

An  inspection  made  by  Engineer  Kenneth  Allen  and  As- 
sistant Engineer  Leicester  Durham  of  this  office  on  March 
16,  1921,  shows  that  in  the  six  outshore  bents  small  vertical 
cracks  appear  quite  generally  in  the  columns.  These  are 
usually  short  and  vary  in  width  from  hair  cracks  up  to 
I's-in.,  but  in  the  case  of  two  of  the  columns  corners  have 
spalled  off  for  lengths  of  about  2  ft.,  here  exposing  the 
steel  reinforcement.  In  this  portion  of  the  structure  pro- 
nounced longitudinal  cracks  appear  in  the  beams  and  girders 
along  their  underside  and  on  the  sides  near  the  bottom,  in 
a  few  cases  exposing  the  steel,  while  in  several  places 
where  no  spalling  or  cracking  has  occurred  the  diagonal 
reinforcement  is  visible.  Toward  the  northerly  portion  of 
this  section  the  cracks  are  less  pronounced.  Through  the 
remainder  of  the  foundation  of  the  substructure,  and  more 
particularly  in  the  northerly  portion,  spalling  was  pro- 
nounced in  the  floor  slabs,  this  generally  being  confined  to 
small  areas  directly  under  the  steel  reinforcing  rods  which 
were  exposed.  In  all  cases  the  steel  where  exposed  was 
rusted. 

An  examination  of  the  remainder  of  the  building  dis- 
closed no  evidence  of  failure  due  to  weakness  of  the  founda- 
tions or  to  deterioration  of  the  concrete. 

The  concrete  appeared  to  be  of  good  quality  but  there  was 
evidence  that  the  reinforcement  in  the  sub-structure  had 
been  placed  nearer  the  surface  than  provided  under  the 
specifications,  and  that  in  some  of  the  floor  slabs  the  steel 
was  practically  at  the  surface,  while  in  the  case  of  the 
columns  where  spalling  was  most  pronounced  the  cover  over 
the  rods  was  originally  only  about  IJ  in.,  and  in  another 
case  where  the  concrete  was  sound  a  vertical  reinforcing 
rod  projects  near  the  foot  of  the  column.  It  was  the  opinion 
cf  these  engineers  that  thei-e  was  no  danger  of  the  struc- 
ture failing  in  the  near  future  but  that  steps  should  be 
taken  toward  the  necessary  repairs  at  an  opportune  time. 
A  later  visit  which  I  made  to  the  structure  confirmed  the 
conclusions  which  had  been  reported  by  them. 

A  sample  of  the  concrete  used  for  the  columns,  which 
was  tested  in  our  laboratory,  after  thorough  drying  followed 
by  96  hours'  immersion,  showed  a  gain  in  weight  of  about 
3*7  per  cent,  representing  a  porosity  of  about  9  per  cent. 

In  my  judgment,  the  damaged  portions  of  the  foundation 
Lun  be  satisfactorily  repaired  by  stripping  off  all  spalls  or 
damaged  concrete,  cleaning  the  steel  reinforcement  where 
it  can  be  reached,  and  sand-blasting  the  floor  slabs,  after 
which  a  thickness  of  from  1  in.  to  IJ  in.  gunite  can  be 
applied  to  the  columns,  girders  and  beams  over  and  above 
the  amount  required  to  restore  the  original  sections,  and  a 
thickness  of  i-in.  to  i-in.  to  the  floor  slabs.  The  cost  of 
this  work,  including  the  wire  mesh  with  which  the  girders. 
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beams  and  columns  should  be  wound  before  the  gunite  is 
applied,  if  limited  to  the  sections  where  cracking  or  spalling 
has  developed,  would  probably  not  exceed  $5,000,  while,  if 
the  same  treatment  is  extended  to  the  entire  foundation, 
the  expenditure  would  be  a  little  less  than  double  this 
amount. 

I  am  informed  that  since  the  building  was  placed  in  com- 
mission no  work  has  been  done  in  the  way  of  reparrs  to  the 
portions  of  the  structure  to  which  criticism  has  been 
directed,  and  the  small  expenditure  now  required  certainly 
does  not  represent  a  serious  outlay  when  the  exposed  posi- 
tion of  the  building  is  considered. 

Conclusions  by  Engineers 
Mr.  Tattle  then  quotes  several  experts  who  feel  that 
such  failures  as  have  occurred  in  reinforced  concrete 
in  sea  water  are  due  to  poor  material  and  methods, 
and  says :  "From  the  Investigations  made  by  Mr.  Allen 
it  would  appear  that  reinforced  concrete  may  be  safely 
used  in  or  near  sea  water  provided  that  the  following 
conditions  are  complied  with:  (1)  Proper  materials, 
mixing,  workmanship,  curing  and  handling  must  be 
rigidly  insisted  upon;  (2)  the  surface  of  the  concrete 
must  be  protected  from  abrasion;  (.3)  the  steel  rein- 
forcement in  that  portion  of  the  structure  above  mean 
low  water  must  be  given  a  cover  of  at  least  3  in.  of 
concrete.  ...  I  see  no  reason  why  all  of  these 
requirements  cannot  be  adequately  met  in  the  construc- 
tion of  the  boardwalk  and  am  of  the  opinion  that  this 
type  of  construction  is  best  adapted  to  the  service 
required." 

He  suggests  further  that  an  experiment  proposed  by 
the  chemist  of  the  Board,  William  P.  Carpenter,  be 
made.  Mr.  Carpenter  suggests  an  investigation  of  the 
effect  upon  the  bond  between  steel  and  concrete  of  a 
coating  of  a  grout  of  90  per  cent  porthuui  cement  and 
10  per  cent  zinc  yellow  fa  chromate  paint  pigment). 
He  thinks  that  if  this  test  proves  satisfactory  such 
coatings  should  be  required  on  the  reinforcement  in  the 
new  work. 

Mr.  Allen's  investigations  include  a  number  of 
interviews  with  engineers  who  nave  built  or  observed 
reinforced-concrete  structures  in  sea  water.  These 
interviews  give  widely  divergent  opinions,  though  in 
the  main  the  engineers  are  optimistic  to  the  extent  that 
they  believe  that  if  proper  methods  and  materials  are 
u.sed  reinforced  concrete  will  be  safe  in  sea  water.  A 
number  of  them,  however,  cite  many  instances  of  rein- 
forced-concrete  pile  structures  which  are  in  various 
stages  of  deterioration.  These  observations  relate 
almost  exclusively  to  .slender  pile  frames  of  long, 
unbraced  length,  where  the  structure  is  subjected  to 
the  heavy  battering  of  waves  and  to  extreme  vibration : 
such  a  situation  as  is  common  for  the  usual  pleasure 
pier  or  boardwalk. 

Mr.   Allen's  conclusions,  briefly  put,  are  as  follows: 

While  there  is  a  decided  difference  of  opinion  as  to  the 
tejiability  of  concrete  and  especially  reinforced  concrete  ex 
poHcd  to  sea  water,  it  seems  to  be  acknowledged  that  the 
concrete  must  be  of  the  best  and  the  steel  should  be  prac- 
tically inacessible  to  the  infiltration  of  sea  water.  Other- 
wise, we  have  in  the  case  of  plain  concrete  disinteifration 
due  to  chemical  reactions,  or  in  the  case  of  reinforced  con- 
crete, failure  due  to  either  electrolysis  (which  is  not  com- 
mon) or  to  rusting  of  the  steel. 

Whether  the  admission  of  moist  air  alone  to  the  steel  i»  a 
serious  cau.se  of  failure  is  a  mattir  of  opinion,  but  the  action 
is-  probably  greatest  when  the  ftfel  is  alternately  wet  and 
dry.  Although  we  speak  of  the  "salt  air."  it  is  questionable 
whether  salt  is  ever  really  ronveyod  in  the  air  except  as 
spray. 


Aside  from  theoretical  considerations,  the  fact  remains 
that  there  have  been  numerous  failures  of  concrete,  both 
plain  and  reinforced,  in  sea  water,  but  particularly  in 
reinforced  work.  Although  the  preponderance  of  opinion 
quoted  expresses  confidence  in  these  materials,  exhaustive 
inspections  by  Wight,  Wig  and  Ferguson  leave  us  with  no 
doubt  as  to  the  general  failure  to  secure  permanent  con- 
struction with  these  materials  in  America.  I  believe  that 
if  all  the  facts  were  known  these  failures  could  always  be 
traced  either  to  improper  design,  impioper  material,  or  im- 
proper workmanship.  To  secure  dependable  work  prac- 
tically 100  per  cent  excellence  is  required  in  all  these  ele- 
ments and  if,  for  industrial  reasons  or  incompetency  on 
the  part  of  those  responsible  for  the  work,  this  cannot  be 
assured,  there  will  always  be  certain  risks  in  using  these 
materials.  There  is  sufficient  testimony  that  it  is  prac- 
ticable to  secure  reliable  work  un  ler  favorable  conditions, 
and  in  comparing  results  with  timber  or  steel  structures  it 
is  to  be  remembered  that  these,  too,  are  subject  to  deteriora- 
tion or  failure  depending  on  their  design,  material  and 
erection. 

To  insure  reliable  results  in  reinforced  concrete  in  sea 
water  the  following  rules  are   suggested: 

Rules  for  Securing  Durable  Work 

1.  Use  some  well-known  portland  cement  of  good  char- 
acter, with  clean,  hard,  graded  sand  and  gravel  not  over 
3  in.  or  1  in.  in  size. 

2.  Mix  1  part  cement  to  not  over  41  pai-ts  aggregate 
with  just  enough  fresh  water  so  that  it  will  settle  in  place 
and  envelop  the  reinforcing  rods  with  light  tamping. 

3.  Complete  the  placing  of  concrete  in  each  pile  or  unit 
in  one  operation  so  that  there  will  be  no  construction  seams. 

4.  To  secure  a  dense  smooth  skin  some  mineral  oil  should 
be  applied  to  the  forms.  If  practicable  a  richer  mortar 
than  the  average  and  about  3  in.  thick  may  be  applied 
next  the  forms,  keeping  the  larger  pieces  of  aggregate 
away  from  the  surface,  but  if  this  is  done  the  mortar  face 
should  be  placed  at  the  same  time  as  the  rest  of  the  concrete. 

5.  Reinforcing  material  above  the  level  of  low  water 
should  be  placed  at  least  3  in.  from  the  face  of  the  concrete. 
Below  low-water  level  a  protection  of  2-in.  cover  will  suffice. 

6.  Allow  the  work  to  become  thoroughly  hard  before  per- 
mitting exposure  to  sea  water.  In  the  case  of  precast 
members  this  should  be  not  less  than  30  days. 

7.  In  precast  piles  or  similar  members  particular  care 
is  necessary  to  prevent  injury  by  flexure  in  handling.  If 
not  maintained  in  a  vertical  position  the  exact  location  of 
supports  to  avoid  undue  stress  should  be  stipulated  and 
adhered  to. 

8.  The  application  of  a  coating  of  gunite  3  in.  to  li  in. 
in  thickness  on  surfaces  exposed  to  the  extreme  range  of 
spring  tides  is  strongly  recommended  as  an  additional  pre- 
caution. 

9'.  Piles  placed  in  very  deep  water  should  be  so  braced 
laterally  as  to  prevent  injury  by  flexure. 

10.  If  the  structure  is  to  be  exposed  to  the  impact  of  ves- 
sels or  abrasion  from  ice  it  should  be  further  protected  by 
sheathing,  fender  piles  or  a  heavily  galvanized  iron  casing. 

Assuming  strict  compliance  with  these  rules  it  is  the  con 
viction  tliat  reinforced  concrete  may  be  safely  used  in 
marine  works  with  assurance  of  a  durability  that  will  com- 
pare favorably  with  that  of  other  materials  ordinarily 
i-Miployed   in  such  construction. 


Road  "l.ixhfhouses"  in  Krilain 

The  Ministr>  of  Transport  is  experimenting  with 
an  occulting  light  which  flashes  every  1.5  or  30  sec, 
according  to  its  adjustment.  These  lights  are  destined 
for  two  purposes:  The  first  which  will  probably  take 
the  form  of  a  red  lamp,  is  to  he  placed  at  dangerous 
corners  and  cross  roads.  The  second,  which  is  to  he 
white,  will  be  arranged  to  fla.xh  on  the  new  standard- 
ized road  signposts,  focussing  its  light  on  the  figures  at 
intervals  of  1.5  sec.  The  lamp  is  small  and  compact,  the 
flash  being  generated  by  acetylene. 
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Tests  of  Dredge  Pump  Operation 
for  Hydraulic  Fill 

Velocities  and  Power  Consumption  Decrease 

as  Friction  Head  and  Solids 

Show  Increase 

By  Ivan  E.  Houk 

Assistant  Engineer,  Miami  Conservancy   District.   Dayton,  Ohio 

IDEAL  and  actual  operating  conditions  and  their 
variation.s  with  the  length  of  the  delivery  line  are 
shown  by  the  experiments  at  the  Englewood  dam  by 
Professor  S.  M.  Woodward,  consulting  engineer  for  the 
Miami  Conservancy  District,  and  the  writer,  in  the 
summer  of  1919.  The  observations  also  show  the  effects 
of  variations  in  the  character  of  the  solids  as  well  as 
the  wide  fluctuations  in  pumping  characteristics  which 
are  continually   occurring  while   handling   large   quan- 


c/e/itvry  pipe 
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1919. 


OI'KIiATIOX    DIAGRAMS    OF    15-IN,     DREDGE    PUMP.     AUG 
WHILE  DUMPING  ABOUT  100  CU.TD.  PER    HOUR 
(Static  lift.   43   ft.  :  delivered  line.   1.300  ft    long,  including  7  lengths  of  riveted  pipf. 
6S   lengths  of  welded  pipe.   113   ft.   of  standard    wrought-iron    pipe    with    bolted    screw- 
flange    joints,    one    flap    valve,    one    9"    deg.  bend;     diameter    of    pipe.     15     in.     inside; 
fliameter  of  impeller,  46  in.) 


titles  of  material.     Briefly  stated,  the  general  conclu- 
sions which  may  be  drawn  from  the  tests  are  as  follows : 

1.  The  proportion  of  solids  which  may  be  safely 
carried  decreases  as  the  length  of  the  delivery  line 
increases. 

2.  In  a  15-in.  delivery  line  material  is  transported 
most  efficiently  at  a  velocity  of  about  12  ft.  per  second, 
the  ideal  velocity  being  the  same  regardless  of  the 
length  of  the  line. 

3.  Wide  fluctuations  in  vacuum,  friction  head,  power 
consumption  and  velocity  occur  continually  while  pump- 
ing solids,  even  though  the  solids  are  fed  to  the  pump 
as  uniformly  as  possible.  These  fluctuations  are 
caused  by  the  unavoidable  variations  in  the  mixture 
being  pumped. 

4.  During  these  fluctuations  the  velocity  and  power 
input  to  the  motor  decrease  as  the  friction  head  and 
proportion  of  .solids  increase.     The  power  consumption 


per  cubic  yard  decreases  with  a  decreasing  velocity 
more  rapidly  than  the  total  power  input,  since  the 
increase  in  the  proportion  of  solids  causing  the  de- 
crease in  velocity  more  than  compensates  for  the  reduc- 
tion in  total  discharge. 

5.  The  friction  head  in  the  delivery  line  while  pump- 
ing solids  varies  from  one  to  several  times  the  value 
for  clear  water,  the  actual  amount  for  a  constant  veloc- 
ity and  a  given  material,  increasing  as  the  proportion 
of  solids  increases. 

6.  When  the  material  being  pumped  is  largely  sand 
and  gravel  the  friction  head  is  considerably  greater 
than  when  large  proportions  of  clay  and  surface  loam 
are  being  transported. 

The  original  pump  layout  was  in  operation  at  the 
time  the  tests  were  made.  (Engineering  News-Record, 
Sept.  16,  1920,  p.  547).  Pumping  units  consisted  of 
manganese  steel  dredge  pumps  having  15-in.  suction 
and  discharge  openings  and 
fitted  with  46-in.  impellers, 
direct  connected  to  500-hp.  in- 
duction motors  with  variable 
speed  control. 

Tests  were  made  on  May  22, 
Aug.  28  and  Sept.  5.  On  May 
22  about  125  cu.yd.  per  hour 
of  a  mixture  containing  a 
large  proportion  of  black  sur- 
face loam  was  being  pumped 
through  a  delivery  line  about 
760  ft.  long.  The  output  on 
that  date  was  limited  prima- 
rily by  the  length  of  the  deliv- 
ery line  and  by  the  danger  of 
plugging  in  a  long  sag  across 
the  pool  on  top  of  the  dam,  it 
being  necessary,  of  course,  to 
reserve  a  certain  amount  of 
power  for  use  in  emergencies. 
On  Aug.  28  about  100  cu.ft. 
per  hour  of  a  mixture  of  sand, 
gravel  and  clay  with  a  pre- 
ponderance of  sand  and  gravel, 
was  being  pumped  through  a 
line  about  1,300  ft.  long.  On 
this  date  also,  the  primary 
limitation  was  the  length  and 
profile  of  the  delivery  .line. 
On  Sept.  5  about  190  cu.yd. 
rer  hour  of  a  inixture  similar  to  that  handled  on  the 
preceding  date,  was  being  pumped  through  a  line  about 
395  ft.  long.  During  this  test  plenty  of  reserve  power 
was  available  and  the  output  was  limited  entirely  by 
the  amount  of  material  that  could  be  worked  into  the 
sump  by  the  monitor  man. 

Velocities  and  friction  heads  in  the  delivery  pipe 
were  the  only  quantities  measured  on  May  22.  How- 
ever, on  the  latter  dates  the  observations  were  more 
comprehensive.  On  Aug.  28  continuous  measurements 
of  pressure,  vacuum,  electrical  current,  velocity,  motor 
speed  step  and  feeding  signals  were  secured  by  a  corps 
of  trained  observers,  through  a  'period  of  about  an 
hour.  Similar  data  were  taken  on  Sept.  5,  throughout 
a  period  of  about  1'  hr.,  except  that  ammeter  read- 
ings were  omitted  and,  instead,  a  few  scattered  power 
measurements  were  secured  by  observing  the  speed  of 
rotation  of  the  disk  on  the  watt-hour  meter. 
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Time    in    Hours    and    Minutes 

FIG.  2.     OPERATION-  DIAGRAMS  OF  15  IN.  DREDGE  PUMP.  SEPT.  :.  1919.  WHILE  PUMPING  ABOUT  190  CU.TD.  PER  HOUR 
(Static    lift.    49    ft.  ;    delivery    line.    395    ft.    long,    including    17  lengths  ol  welded  pipe.  1  length  of  riveted  pipe,  lOZft^of  ^Jf''^^ 


wrought-iron  pipe  with  bolted  screw  flange  joints,  one  flap 
of  Impellf-i.   46   In.) 


'alve,   and  one  I'O-deg.   bend ;  diameter  of  pipe,   15  In.  inside ;  diameter 


Velocities  were  determined  by  measuring  the  curve 
of  the  jet  at  the  end  of  the  delivery  pipe  with  the 
apparatu.s  described  in  the  Engineeriyxg  Neivs-Reenrd 
of  Jan,  6,  1920,  p.  18.  Since  the  vertical  drop  of  the 
jet  was  kept  constant  and  equal  to  1.16  ft,,  the  theo- 
retical formula  for  reducing  the  observations  would  be 

V  =  3,72a- 

where  V  is  the  velocity  in  feet  per  second  and  x  is 
the  horizontal  di.stance  from  the  end  of  the  pipe  to 
the  center  of  the  disks.  However,  comparison.^  with 
pitot  tube  measurements,  made  while  pumpinjf  clear 
water,  showed  that  the  coefficient  should  be  raised  to 
about  4,28,  the  pitot  tube  velocities  being  greater  than 
those  oVitained  from  the  jet  measurements  using  the 
theoretical  formula.  In  making  these  comparison.s  a 
rather  crude  pitot  tube,  made  out  of  a  piece  of  1-in. 
pipe,  was  he'd  at  the  center  of  the  end  of  the  delivery 
pipe,  and  the  velocities  obtained  were  reduced  to  mean 
pipe  velocities  by  applying  a  coefficient  of  0.9.  Observa- 
tions previously  made  with  a  standard  Tulane  tube  on 
an  18-in.  wood-stave  line,  carrying  about  12  sec. -ft., 
showed  this  coefficient  to  be  about  0.95.  While  the 
coefficient  of  4.28  may  be  slightly  in  error  it  is  believed 
that  it  is  sufficiently  accurate  for  the  present  purposes. 
Results  of  the  tests  made  on  Aug,  28  and  Sept.  5 
are  shown  in  Figs.  1  and  2,  the  various  pumping  char- 
acteristics being  platted  as  ordinates  against  the  times 
of  obaen-ation   as   abscissas.     Motor   speed    steps   and 


feeding  signals  are  shown  just  above  the  time  scales. 
P'eeding  signals  are  self-explanatory.  Speed  steps  were 
numbered  con.secutively  from  one  to  nine  beginning  with 
the  slowest  speed,  number  nine  being  the  highest  speed, 
505  r.p.m.  when  full  load  is  being  carried.  Detailed 
descriptions  of  pipe  lines  are  noted  under  the  diagrams. 

The  upper  curve  in  Fig.  1  represents  the  horsepower 
consumed  by  the  motor;  that  is,  the  power  input,  not 
the  output.  The  rated  output  being  .500  hp,  and  the 
efficiency  93  per  cent,  the  rated  input  is,  of  course, 
about  540  hp.  The  horizontal  line  drawn  on  the  figure 
at  this  value  .shows  that  the  motor  was  operating  at 
nearly  full  load  the  greater  part  of  the  time.  The  power 
curve  was  calculated  from  the  ammeter  readings  using 
the  relation  delermiiicd  from  a  comparison  with  the 
watt-hour  meter  when  the  motor  was  carrying  full 
load.  While  the  relation  between  iwwer  and  current  is 
not  exactly  constant,  of  course,  where  alternating  cur- 
rent is  being  u.sed,  it  was  approximately  so  at  the 
time  the  tests  were  made,  owing  to  the  comparatively 
small  fluctuations  in  load. 

The  velocity  curves  show  that  the  velocity  varied 
from  8  to  16  ft.  per  second  on  Aug.  28,  and  from  9 
to  18  ft.  per  second  on  Sept.  5.  The  flurtuations  at  a 
given  motor  speed  were  more  pronounced  as  well  as 
more  frefjuent  on  the  latter  date  when  the  proportion 
of  solids  was  nearly  doubled.  This  was  also  true  in 
the  case  of  the  vacuum  and  friction  heads,  quantities 
varying  somewhat  synchronously  in  both  tests. 
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The  vacuum  curves  show  the  combined  effect  of 
changes  in  velocity  head,  entrance  losses,  and  friction 
in  the  suction  pipe,  and  in  water  level  in  the  sump.  On 
Aug.  28  the  total  vacuum  head  in  feet  of  water  varied 
from  10  to  18;  on  Sept.  5  it  varied  from  16  to  22. 
This  comparatively  high  suction  head  was  one  of  the 
undesirable  features  of  the  original  pump  layout  which 
was  remedied  in  the  later  installations. 

The  friction  head  curves  show  the  actual  variations 
in  the  friction  head  per  100  ft.  of  delivery  pipe.  The 
material  being  similar  on  these  two  dates,  the  varia- 
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FIG.    3.      DIAGRAM   SHOWING   FRICTION    SLOPE    AND 
VELOCITY   IN   DREDGE   PIPE 

(For  descriptions  of  pipe  lines  on  Aug.  28  and  Sept.  5,  1919, 
see  Figs.  1  and  2.  On  May  11,  1919,  delivery  line  was  780  ft. 
long,  including  one  flap  valve,  two  1.5-deg.  bends,  one  long  radius 
90-deg.  bend.  60  ft.  of  standard  wrought-iron  pipe,  20  lengths  of 
riveted  dredge  pipe,  and  26  lengtlis  of  welded  dredge  pipe.  The 
alignment  also  contained  some  curvature  made  by  a  slight  bend- 
ing at  consecutive  pipe  joints.  On  May  22,  1919,  delivery  line  was 
40  ft.  long,  including  one  flap  valve,  75  ft.  of  standard  wrought- 
iron  pipe,  one  15-deg.  bend,  one  long  radius  90-deg.  bend,  20 
lengths  of  riveted  pipe  and  21  lengths  of  welded  pipe.  The  align- 
ment also  contained  some  curvature  made  by  slight  bending  at 
the  joints.) 

tions  were  due  entirely  to  variations  in  velocity  and  in 
proportion  of  solids.  In  an  attempt  to  eliminate  the 
effect  of  velocity  changes  the  curve  marked 


100 


X  F.  H.  per  100  ft. 


has  been  determined;  in  other  words,  this  curve  has 
been  drawn  to  show  what  the  friction  head  would 
have  been  if  the  velocity  had  been  constant  and  equal 
to  10  ft.  per  second,  assuming  that  the  friction  head 
varies  as  to  the  square  of  the  velocity.  This  assump- 
tion, while  practically  correct  for  clear  water,  may, 
of  course,  be  somewhat  in  error  where  solids  are  being 
carried. 

It  will  be  noticed  that  the  irregularities  in  the  curve 
of  actual  friction  head  are  of  less  magnitude  than  those 
in  the  curve  representing  the  friction  head  for  a  veloc- 
ity of  10  ft.  per  second.  This  shows  that  the  velocity 
decreases  as  the  proportion  of  solids  increases,  thus 
keeping  the  friction  head  more  nearly  constant  then  it 
would  be  otherwise.  This  condition  can  easily  be 
observed  at  any  time  by  watching  the  jet  at  the  end 
of  the  delivery  pipe. 

Fig.  1  shows  that  the  actual  power  input  to  the 
motor  increases  or  decreases  as  the  velocity  increases 
or  decreases.  However,  the  power  consumption  per 
cubic  yard,  which  is  the  more  pertinent  quantity,  de- 
creases with  a  decreasing  velocity  more  rapidly  than  the 
total  motor  input,  since  the  increase  in  the  proportion 
of  solids  accompanying  the  decreasing  velocity  more 
than  compensates  for  the  reduction  in  total  discharge. 

The  ideal  operating  conditions  are  indicated  on  Figs. 


1  and  2  by  the  horizontal  lines  cutting  the  velocity 
and  friction  head  curves.  On  Fig.  1  the  ideal  fric- 
tion head  line  has  been  placed  at  16  ft.  per  100  ft.; 
on  Fig.  2  it  has  been  placed  at  18  ft.  per  100  ft.  The 
ideal  velocity  has  been  placed  at  12  ft.  per  second  on 
both  diagrams.  In  other  words,  the  velocity  in  the 
short  line  should  be  the  same  as  in  the  long  line  while 
the  proportion  of  solids  should  be  higher.  These  lines 
represent  approximately  the  conditions  which  the  pump 
runners  and  monitor  men  try  to  maintain  by  the  sys- 
tem of  signals  explained  in  Engineering  News-Record, 
Sept.  16,  1920,  p.  547.  Actual  velocities  were  gen- 
erally below  the  ideal  on  Aug.  28  and  above  on  Sept.  5; 
and  the  actual  friction  heads  were  generally  lower  than 
the  ideal  on  both  dates.  The  rather  numerous  signals 
shown  in  the  lower  right-hand  corner  of  Fig.  2  were 
given  by  a  somewhat  panicky  foreman,  a  bad  plug  hav- 
ing occurred  a  day  or  so  before.  He  had  been  absent 
during  the  earlier  part  of  the  test;  and  better  data 
would  probably  have  been  secured  if  he  had  been  absent 
a  little  longer. 

Fig.  1  shows  that  after  the  supply  of  material  was 
shut  off  about  seven  minutes  elapsed  before  the  pipe 
was  substantially  free  from  material  and  about  thir- 
teen minutes  before  the  friction  was  reduced  to  that 
corresponding  to  clear  water. 

Fig.  3,  prepared  by  plotting  velocities  against  actual 
friction  slopes,  shows  in  a  somewhat  different  manner 
the  great  changes  in  friction  head  produced  by  varia- 
tions in  pumping  mixture.  The  observations  of  May 
22  and  a  few  clear  water  observations  made  on  May  11 
have  been  shown  in  this  figure,  as  well  as  the  data  taken 
on  Aug.  28  and  Sept.  .5.  A  line  has  been  dravra  to  show 
the  velocities  given  by  the  Kutter  formula  with  n  equal 
to  0.011. 

The  observations  of  May  22,  falling  as  they  do,  near 
the  upper  left-hand  corner  of  the  diagram,  show  that 
the  friction  head  for  a  mixture  containing  large  propor- 
tions of  surface  loam  is  somewhat  less  than  where  the 
material  is  mostly  sand  and  gravel,  the  rate  of  pumping 
solids  being  greater  on  that  date  than  on  Aug.  28.  The 
data  for  Sept.  5  falls  considerably  to  the  right  of  that 
for  Aug.  28,  owing  to  greater  proportions  of  solids. 

If  the  proportions  and  character  of  the  solids  could 
be  kept  constant  and  the  velocity  varied,  the  relation 
between  friction  slope  and  velocity  would  be  represented 
by  a  curve,  somewhat  similar  to  the  line  shown,  but 
located  farther  to  the  right.  The  distance  to  the  right 
of  the  given  line  would  increase  as  the  proportion  of 
solids  increases.  That  is,  there  should  be  a  family  of 
curves  for  each  experiment,  each  curve  representing  a 
fixed  proportion  of  solids.  The  curve  for  a  given  pro- 
portion of  solids  would  vary  in  location  as  the  material 
changed,  moving  to  the  left  as  clay  or  loam  replaces  the 
sand  and  gravel  and  vice  versa. 

Although  the  variations  in  friction  loss,  shown  on  the 
diagrams,  must  have  been  due  primarily  to  changes  in 
pumping  mixture,  it  is  possible  that  some  variations 
were  also  produced  by  material  deposited  in  the  bot- 
tom of  the  pipe  when  the  velocities  were  comparatively 
low  and  the  proportion  of  solids  comparatively  high. 
This  filling  may  have  been  great  enough  at  times  to 
have  caused  an  appreciable  reduction  in  the  effective 
cross-section  so  that  the  velocity  within  the  pipe  was 
different  from  that  measured  at  the  delivery  end.  How- 
ever, there  is  no  way  to  allow  for  such  effects  since 
the  extent  of  the  filling  could  not  be  determined. 
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The  clear  water  observations  of  May  11,  when  the 
delivery  line  was  practically  the  same  as  on  May  22, 
compared  with  those  of  Aug.  28,  show  that  for  these 
dates  differences  in  friction  head  due  to  differences 
in  pipe  alignment  or  in  the  pipe  itself  were  unimpor- 
tant. 

Pumping  conditions  were  much  improved  when  sumps 
two  and  three  were  put  into  operation,  due  to  the 
changes  in  pump  layout,  described  in  the  Engineerinu 
Neivs-Record  article  previously  referred  to,  the  power 
consumption  being  reduced  from  about  0.026  kw.-hr.  per 
cubic  yard  per  foot  of  head  at  sump  one  to  about  0.010 
kw.-hr.  at  sump  three. 

Arthur  E.  Morgan  is  chief  engineer  of  The  Miami 
Conservancy  District,  Charles  H.  Paul  is  the  assistant 
chief  engineer,  and  C.  H.  Locher  is  the  construction 
manager.  H.  S.  R.  McCurdy  is  the  division  engineer 
in  charge  of  the  Englewood  dam. 
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Capillary  Moisture  and  Its  Effect 
on  Highway  Subgrades 

By  W.  W.  McLaughlin 

Senior  Irrigation  Engineer.  U.   S.   Bureau  of  Public  Road.s, 
Washington,  D.   C. 

An  article  appearing  in  the  current  issue  of  "Public  Roads,"  thi 
official  publication  of  the  U.  S.  Bureau  of  Public  Roads. 

ONE  of  the  basic  necessities  in  a  pavement  is  a  dry. 
well  drained  foundation  or  subgrade.  The  prevailing 
practice  is  to  provide  drainage  by  means  of  open  ditches, 
covered  drains,  or  both,  for  the  removal  of  free  surface  or 
free  ground  water.  Even  where  this  precaution  has  been 
taken,  many  highway  pavements  have  failed  because  of 
wet  bases.  In  other  iijstances,  in  the  arid  sections  of  the 
country,  pavements  have  at  least  partially  failed  where 
drainage  was  not  thought  to  be  necessary,  and  these  partial 
failures  have  resulted,  as  far  as  could  be  determined,  because 
of  moisture  distribution  in  the  subgrades. 

Why  do  these  highways  fail?  Why  do  the  foundations 
become  wet  and  unstable  in  the  face  of  accepted  drainage 
methods?  These  are  live  questions  bothering  many  high- 
way engineers  and  now  causing  much  concern  in  connec- 
tion with  highway  pavement  construction. 

That  capillary  moisture  may  be  the  cause  of  some  high- 
way troubles  and  even  failures  has  but  recently  been  sus- 
pected. The  writer's  interest  has  been  aroused  in  this 
f|uestion  by  investigations  of  the  movement  of  soil  moisture 
by  capillarity  by  the  division  of  irrigation  investigations 
of  the  Bureau  of  Public  Roads.  It  is  the  purpose  of  this 
article  to  present  briefly  a  few  of  the  data  which  may  have 
a  bearing  upon  the  subject. 

The  force  of  capillarity  acts  equally  in  all  directions, 
while  the  force  of  gravity  acts  only  in  a  direction  vertically 
downward.  These  two  forces  are  at  work  all  the  time  upon 
any  moisture  which  may  be  within  the  soil.  Capillarity  is 
augmented  by  gravity  when  working  in  a  direction  down- 
ward from  the  horizontal  and  is  rciluced  by  that  amount 
when  working  in   a  direction  upward   from  the  horizontal. 

Table  I  shows  clearly  the  effect  of  gravity  on  the 
capillary  movement  of  soil  moisture,  both  as  to  the  dis- 
tance the  latter  will  reach  in  a  given  time  and  the  total 
quantity  of  water  moved.  Expressed  in  round  numbers  and 
based  upon  the  figures  for  the  vertical  column  the  moisture 
had  moved  downward  at  the  end  of  .^O  days  two  and  one- 
half  times  as  far  in  the  soil  columr  inclined  downward  at 
an  angle  of  1.")  deg.  and  two  and  three-fourths  times  as  far 
in  the  soil  inclined  downward  at  an  ancle  of  .30  deg.,  as  it 
had  moved  upward  in  the  vertical  column.  At  the  nnd  of 
•30  days  three  and  one-fourth  times  as  much  water  had 
moved  down  the  1.5  deg.  incline  and  three  and  nine-tenths 
times  as  much  water  had  moved  down  the  30  deg.  incline 
as  had  climbed  upward  in  the  vertical  colum» 

Table  I  also  shows  that  the  quantity  of  water  per  unit 
over  the  entire   wetted   length   is  greater  for  the  columns 
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REl^ATIOX    BETWEEN    MOISTURE   CONTE.VT   AND   HEIGHT 
ABOVE  W'ATER 

inclined  downward  than  for  the  horizontal  or  vertical 
columns.  That  some  idea  may  be  obtained  of  the  unit  dis- 
tribution of  moisture  in  a  vertical  soil  column  and  in  a 
column  inclined  downward  at  an  angle  of  30  deg.  Table  II 
is  given. 

TABLE  I.    CAEILLARV   MOX-EMEN'T  OF  SOIL  MOISTIRE  FROM    A 

WATER  SURFACE  INTO  A  LAVA  ASH  SOIL  COLfMN  FOR 

VARIOUS  PERIODS  OF  TIME,  AXD  THE  TOTAL 

QUANTITY  OF  WATER  MOVED 


Distance  moved . 


. Direction  Mo 

tturc  Moved 

Down- 

ward 

ward 

Timp 

Vertii-,ill\ 

15°  from 

30°  from 

in 

Upwa  d 

Horizoiitiil 

liorizontal 

horizont.'il 

Days 

Inciie.-i 

Inrhei* 

Inchci^ 
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1 

16  25 

22  9 

24  80 

26  20 

2 

23  59 

30  85 

34   05 

38  03 

3 

27  67 

37  55 

41    70 

42  35 

7 

37  42 

57  40 

63   40 

66  23 

15 

46  92 

81   43 

95  25 

99  70 

30 

54  50 

109  90 

137.10 

ISO  10 

1 

0  403 

0.60S 

0  655 

0  605 

2 

0  554 

0.806 

0  907 

0  857 

3 

0  706 

1.008 

1    109 

1  058 

7 

0  907 

1.562 

1  764 

1  764 

13 

1    169 

2.369 

2  722 

3  024 

30 

1    320 

3  58 

4  334 

5   141 

In  Table  IT  the  average  percentage  of  moisture  per  inch 
in  the  inclined  column  is  greater  by  4  5  per  cent  than  that 
in  the  vertical  column.  The  per  cent  of  moisture  in  the 
end  of  the  column  away  from  the  body  of  free  water  is 
i2  per  cent  greater  in  the  inclined  column  than  in  the 
vertical  column.  This  circumstance  is  of  the  greatest 
importance,  because  the  supporting  strength  of  the  sub- 
grade  depends  upon  the  percentage  of  water  in  the  soil. 

TABLE  II.     DISTRIBUTION  OF  .MOISTURE  IN  SOIL  COLUMNS  BY 

2-INCH  SECTIONS  FROM  THE  WATER  SURFACE 

<Y'olo  gravel-clay   loam) 

Prrrentflge  of  Moi<<ture  in  the  Soil 
Column 
Vertical  Inclined 

I)i-t»tirp  from  water  .Surfiiio  Column  Dos-nward  30°. 

Per  Cent  Per  Cent 

2  iacbet! . 
4  inches , 
6  inches . 
8  inches. . 
10  inches. 
12  inches. . 
14  inches.  . 
16  inches. . 
16  inches.  . 
20  inches. 
22  inches. 


The  percentage  of  moisture  found  in  a  verti(  a!  soil 
column  is  not  related  directly  to  the  height  above  the  ground 
water  except  at  the  upper  end,  and  then  in  only  a  very 
jrencral  way.  The  maximum  percentage  of  moisture  may 
be  found  and,  in  the  clays  and  loams,  usually  is  found 
several  inches  above  the  water  surface.  This  point  is 
illustrated   by   Fig.  1. 

From  the  figure  it  is  i>een  that  in  the  Riverside  soil 
the  greatest  per  cent  of  moisture  is  found  about  16  in. 
iibove  the  water  surface.  In  the  Idaho  lava  nsh  about  one- 
half  of  the  soil  column  is  up  to  rapillnry  saturation.  In 
other  words,  there  would  be  little  dilTerence  from  the  stand- 
point of  moisture  content  whether  the  pavement  was  6  in. 
or  24  in.  above  the  water  surface. 
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Effect  of  Gravel  Subbase — Stratified  soils  of  different 
types  are  usually  found  in  the  alluvial  areas  and  the  rela- 
tive percentage  of  moisture  in  the  several  strata  is  of 
interest.  Several  soil  columns  were  made  up  of  sand, 
loam,  and  clay  in  alternate  layers,  differently  arranged. 
These  columns  after  having  stood  for  several  days  were 
analyzed  for  moisture.  It  was  found  that,  at  the  same 
height,  the  several  strata  contained  approximately  the 
same  percentage  of  moisture  as  a  column  of  one  type  repre- 
senting the  various  soils  mingled.  Table  III  gives  the 
results  of  a  typical  instance.  The  made-up  soil  column  has 
6  in.  of  clay  on  the  bottom,  then  4  in.  of  river  sand,  and 
then  a  layer  of  clay,  6  in.  thick,  of  the  same  type  as  the 
bottom  layer.  The  second  column  of  the  table  gives  the 
pei'centage  of  moisture  at  various  heights  in  a  soil  column 
made  up  as  described  above,  and  column  3  gives  the  pei'- 
centage of  moisture  found  at  the  corresponding  heights  in 
a  uniform  soil  column  of  the  type  found  in  the  made-up 
column  at  the  respective  heights. 


T.\BLE   III.     DISTRIBUTION  OF   MOISTURE  IN'  SOIL  COLUMN   OF 

UNIFORM  TYPE  AND  IN  A  STR.\TIFIED  COLUMN  OF 

DIFFERENT  SOIL  TYPES 

Ppn-rntage  of  Moisture 

Distanne  .\bove  the  Water  Made-Up  Uniform 

Column.  Column. 

Per  Cent  Per  Cent 

.\veragefrom    0  to    6  inches 44  39  47  95 

5to  10inche.'< 1346  16.10 

I0tol2innhes 43   52  40  78 

l2toi4inehe3 14  89  14  21 

ISinchea 1372  12.19 


In  a  soil  column  made  up  of  16  in.  of  clay  on  the  bottom 
and  sand  on  top,  the  moisture  had  not  moved  up  into  the 
=and  more  than  3  in.  after  standing  20  days.  There  was 
only  5  per  cent  of  moisture  in  the  sand,  although  there  was 
39  per  cent  in  the  top  of  the  clay.  Other  similar  tests 
indicated  the  advantage  of  a  top  layer  of  sand  or  gravel 
in  keeping  the  moisture  percentage  low  near  the  upper  end 
of  the  soil  column.  The  top  layer  of  sand  also  seems  to 
permit  only  slow  movement  of  the  moisture  from  the  clay 
upward  into  the  sand.  Generally  speaking,  if  the  sand  or 
gravel  is  placed  at  the  bottom  and  a  topping  of  clay  or 
loam  provided,  the  sand  or  gravel  must  be  thick  enough  to 
prevent  the  rise  of  moisture  to  its  upper  edge  to  be  effective. 
While  the  sand  layer  may  transmit  the  moisture  slowly,  the 
clay  or  loam  will  readily  take  it  up.  Retardation  of  the 
movement  within  the  limits  of  a  few  weeks  is  not  of 
material  importance  or  advantage  in  pavement  work. 

Extent  of  Capilhny  Movement — Questions  often  arise  as 
to  how  far  moisture  will  be  brought  up  in  different  soils  by 
capillarity  from  a  body  of  free  water,  and  at  what  rate  the 
water  will  reach  points  at  various  heights  above  the  water 
surface.     Table  IV  gives  some  indication  of  the  answers. 


T.\BLE  IV.    RISE  OF  C.\PILLARY  MOISTURE  IN  SOILS  FOR 

DIFFERENT  PERIODS  OF  TIME  AND  R.\TE  OF  MOVEMENT 

OF  THE  MOISTURE 


-Light  C 

ay  Loam — > 

--Lava  A.sh  Soil-~ 

. — Sandy  Loam — . 

Di-tance  above 

-\cie- 

Acre- 

Acre- 

Water  Surface 

Time 

Inchea 

Tmie 

Inches 

Tune 

Inches 

iTi  days 

per  day 

in  day> 

per  day 

in  days 

per  day 

1  2  i;.chea 

l"!! 

0.193 

> 

0.193 

5 

0   151 

24inrlies 

6i 

0.0035 

2 

0.  116 

37 

0.0001 

36  inches 

55 

0  0018 

6'. 

0.035 

None 

48  inches 

219 

0  0001 

17 

0  009 

6C  mches 

None 

50 

0  005 

72  inches 

200 

0  0001 

The  table  but  emphasizes  the  fact  that  the  finer  the  soil 
texture  the  greater  its  capillary  power,  and  it  also  shows 
the  fallacy  of  attempting  to  keep  the  subgi-ade  dry  by 
shallow  drainage  or  the  building  of  low  fills  over  soil 
saturated  with  water  or  where  the  underground  water  table 
is  nearer  than  .5  or  6  ft.  to  the  surface,  unless  the  soil  be 
sandy.  The  table  shows  that  in  lava  ash  soil  of  the  type 
used  in  the  experiment  there  will  be  brought  to  the  surface 
through  5  ft.  of  soil  1.8  acre-inches  of  water  in  a  year, 
and  through  4  ft.  of  this  soil  there  would  be  brought  to 
the   surface   in  the  same   time   3.3   acre-inches.      Five   and 


one-half  inches  of  water  would  be  brought  up  through  1  ft. 
of  sand,  but  through  2  ft.  of  sand  only  i  acre-inch  of 
water  would  be  brought  up  in  a  year. 

It  is  difficult  to  estimate  the  amount  of  the  evaporation 
of  moisture  from  below  the  midpoint  of  a  paved  highway. 
Near  the  outer  edge  of  the  pavement  the  rate  of  evapora- 
tion may  be  very  rapid,  but  in  the  center  the  moisture  would 
first  have  to  move  horizontally  to  a  crack  or  through  8  or 
10  ft.  of  soil  to  the  outer  edge  of  the  pavement.  On  the 
deserts  of  the  West  the  rate  of  evaporation  from  a  wet  soil 
may  be  J  in.  per  day,  and  under  some  conditions  even  more. 
The  rapid  evaporation  of  the  moisture  near  the  outer  edge 
of  the  pavei  lent  might,  and  sometimes  does,  result  in  a  dry 
subgrade  at  and  near  the  outer  edge  of  the  pavement  and 
a  wet  subgrade  in  the  center.  In  the  heavier  soils  this 
would  result  in  a  subgrade  of  unequal  supporting  power 
and,  through  contraction  and  expansion  resulting  from 
unequal  moisture  content,  leave  an  unsupported  outer  edge 
of  the  pavement  or  a  mushy  yielding  subgrade  center. 
According  to  Prof.  William  H.  Burr,  the  safe  bearing  power 
of  dry  clay  is  4  to  6  tons  per  square  foot;  that  of 
moderately  dry  clay  2  to  4  tons;  and  that  of  soft,  moist 
clay  1  to  2  tons.  Hool  and  .lohnson  give  as  the  safe-bearing 
power  of  quicksand  1  to  1  ton  per  square  foot,  gravel  and 
coarse  sand  well  cemented  8  to  10  tons,  and  clean  dry  sand 
2  to  4  tons.  These  figures  indicate  the  effect  of  moisture  in 
the  subgrade  in  its  relation  to  load-bearing  strength. 

Where  a  highway  is  built  through  a  country  having  a 
transverse  slope  of  15  deg.  or  more  the  movement  of  mois- 
ture down  this  slope  by  capillarity  is  relatively  very  rapid 
and  extensive.  If  a  sand  or  gravel  stratum  is  present 
(especially  if  it  be  on  top  of  a  clay  or  other  impervious  or 
semi-impervious  layer)  then  the  capillary  movement  of 
moisture  is  much  more  rapid  and  will  extend  for  great 
distances.  Such  soil  conditions  are  not  at  all  uncommon  in 
an  alluvial  country  and  afford  ideal  conditions  for  the 
capillary   siphoning   of  water. 

The  capillary  movement  of  soil  moisture  from  a  free 
water  surface  is  very  rapid  for  the  first  48  hr.,  and  for 
that  reason  shallow  side  drain  ditches  are  not  effective 
in  preventing  the  capillary  movement  of  moisture  into  sub- 
grades,  especially  if  these  ditches  are  at  all  near  the 
pavement.  Deep  drains  are  not  effective  against  capillary 
moisture  unless  placed  below  the  limit  of  capillary  rise  of 
moisture  in  the  soil  imder  consideration. 

That  capillary  moisture  has  caused  soggy,  wet  subgrades 
is  beyon  1  question  and  unless  effective  preventive  measures 
are  taken  it  will  continue  to  cause  highway  troubles. 

The  data  outlined  above  were  obtained  from  experiments 
conducted  on  the  capillary  movement  of  soil  moisture  where 
the  source  of  the  moisture  was  free  water.  The  capillary 
movement  of  soil  moisture  from  a  wet  soil  to  a  soil 
containing  a  smaller  percentage  of  water  differs  from  what 
has  been  shown  only  in  quantity.  However,  the  rate  and 
extent  of  movement  of  the  moisture  under  the  last  named 
condition  is  relatively  so  little  as  to  be  almost  negligible  in 
highway  pavements. 

Seek  Rail  Routes  to  Canadian  Oil  Fields 

Authority  to  construct  railroads  to  the  oil  regions  of 
northwest  Canada  has  been  sought  by  three  companies. 
Two  of  these,  the  Slave  River  Co.  and  the  Fort  Smith 
Railway  Co.,  ask  charters  for  building  lines  across  the 
portage  from  Smith  Landing  to  Fort  Smith  on  the  Slave 
River  to  by-pass  the  rapids  and  shoals  at  this  point. 
The  government  railway  committee  has  asked  the  two 
companies  to  arrange  a  charter  for  a  single  line.  The 
Edmonton  &  Mackenzie  River  Co.  seeks  a  charter  for 
a  line  from  Fort  McMurray,  on  the  Athabasca  River, 
to  the  junction  of  the  Jackfi.sh  and  Peace  Rivers,  and 
vhence  to  the  mouth  of  the  Hay  River  at  Great  Slave 
Lake.  Last  year  a  charter  was  secured  by  a  company 
backed  by  British  financial  interests  for  a  line  between 
Great  Slave  Lake  and  Hudson  Bay  at  a  point  1,000  miles 
north  of  Port  Nelson  and  Fort  Churchill. 


June  16,  1921 
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Current  Water- Works  Problems  and  Practice 

Abstracts  of  Papers  and  Technical  Discussions  Before  the  Cleveland  Convention  of  the  American  Water 

Works  Association — Comparative  Costs  of  Pumping  Plants  and  Reservoirs 

to  Meet  Excess  Consumption  Rates — Other  Studies 


The  Small  Plant  Operator  as  Scientist 

By  Abel  Wolman 

Assistant  Engineer,   Maryland   Statt-   Department  ot  Health 

ALL  plant  operators  may  be  divided  into  three  classes: 
■^i-C)  Those  who  feel  that  the>  are  scientific  but  hesi- 
tate to  present  their  observations  because  of  inherent 
modesty;  (2)  the  practical,  who  observe  but  do  not  report 
because  of  a  supposed  lack  of  scientific  language;  (3)  those 
who  neither  observe  nor  report.  It  is  lo  the  first  two  classes 
that  one  must  look  for  real  development  in  water  treat- 
ment, since  they  are  the  first  to  encounter  new  problems 
and  the  fii-st  to  try  out  new  solutions.  A  scientific  hypothesis 
is  useless  if  it  is  not  in  accord  with  the  facts  everywhere. 
A  scientific  solution  is  worthless  if  it  does  not  solve  our 
problems.  Both  the  hypothesis  and  the  solution  must  be 
tested  by  the  plant  operator. 

When  we  speak  of  a  problem  in  water  treatment  we  are 
prone  to  emphasize  its  simplicity  rather  than  its  com- 
plexity. We  find  it  easy  to  fall  into  the  error  of  consid- 
ering "water"  as  a  definite  thing,  a  simple  compound,  in- 
stead of  regarding  it  always  as  a  most  variable  substance, 
delicately  fluctuating  with  atmospheric,  geographic,  and 
geologic  influences.  When  water  is  considered  in  this 
sense  each  water  filtration  plant  becomes  a  laboratory,  a 
scientific  structure,  a  research  bureau,  where  facts  and 
opinions  may  and  should  be  tested  out  upon  the  peculiar 
and  rare  fluid  there  being  handled.  When  a  new  hj'pothesis 
is  announced  each  plant  operator  has  the  opportunity  to 
make  a  real  contribution  to  science  and  to  practice  by 
determining  whether  it  tallies  with  the  phenomena  ex- 
perienced wth  his  own  rarity,  the  little  stream  used  in 
his  plant.  Likewise,  he  has  the  continual  advantage  of 
learning  whether  older  theories  account  for  the  present  ob- 
servations and  whether  older  methods  are  adequate.  Each 
small  plant  stands,  therefore,  in  the  position  of  a  special 
Tosearch  laboratory  upon  the  director  of  which  there  has 
been  placed  the  duty  of  watching  and  interpreting  a  con- 
tinuous series  of  experiments  performed  under  conditions 
common  to  no  other  laboratory.  I  emphasize  the  distinc- 
tiveness of  each  plant,  since  even  on  the  same  stream,  a 
few  miles  apart,  the  water  has  undergone  profound  change 
which  converts  it  into  a  new  substance,  with  new,  though 
possibly  slightly  varied,  attributes. 

If  we  accept  the  concept  of  each  plant  as  a  true  special- 
ized investigative  bureau  and  of  water  as  a  variable  and 
not  a  constant  substance  what  operator  has  the  right 
to  say  that  he  is  not  or  should  not  be  a  scientific  observer? 
His  duty,  whether  he  likes  it  or  not,  has  been  enlargeil 
from  that  of  valve-operator  to  investigator.  His  respon- 
sibility is  greater  than  to  his  immediate  community.  It  is 
national  and  even  international,  for  the  plant  operator  is 
now  a  research  worker,  and  the  fruits  of  research  are  limited 
only  by  the  infinite. 


Sanitary  Survey  of  Lake  Erie 
Opposite  Cleveland,  Ohio 


Kneln'^T   Warn 


By  J.  W.  Ellms 

-in<-iilon.   ricviian.l    \Vat< 


(irpHrtmcnt 


IN  CONNECTION  with  extensive  studies  made  by  the 
Division  of  Water  for  the  purpose  of  preparing  plans 
for  the  present  and  future  expansion  of  the  water-worka 
of  CTeveland,  it  seemed  desirable  to  undertake  a  sanitary 
survey  of  Lake  Erie  opposite  the  city  and  its  guburbs.  The 
principal  object  in  view  was  to  discover,  if  possible,  areas 
of  least  pollution  in  which  might  be  located  new  wat«r- 
work.s  intakes.     The  work  was  done  in  1920. 

The  area  of  lake  studied  rov.red  about  2.'>0  square  miles. 
Sampling    stations    were    lo<ated    at   .various    points    by    a 


system  of  intersecting  lines  running  parallel  with  or  per- 
pendicular to  the  shore.  Some  1,800  samples  of  water  were 
collected  from  the  surface  and  from  various  depths.  These 
samples  were  examined  principally  by  bacteriological 
methods. 

The  conclusions  reached  were  that  the  average  quality  of 
the  water  four  to  five  miles  from  the  shore  along  the  entire 
thirty-two  miles  investigated  was  suitable  for  water  supply 
purposes;  that  a  better  quality  of  water  could  be  found 
nearer  the  shore  west  of  the  mouth  of  the  Cuyahoga  River 
than  east  of  it;  and  that  in  general  there  were  wide  fluc- 
tuations in  quality  due  to  the  eflfect  of  winds  and  storms 
setting  up  currents  in  the  lake,  which  carried  the  sewage 
polluted  shore  water  out  into  the  lake. 


Investigation  of  Tastes  and  Odors 
in  the  Cleveland  Water  Supply 


Kngi 


Chemical  Engine 


By  J.  W.  Ellms 

Wal.  1    l>iirifii-: 
AND 

W.  C.  Lawrence 


iland  Water  Department 


ALONG  investigation  undertaken  to  locate  the  source  of 
the  so-called  "carbolic  acid"  taste  which  occurs  at 
times  in  the  Cleveland  water  supply  showed  that  the  cause 
of  this  foul  taste  was  waste  liquors  from  byproduct  coke 
oven  plants.  It  was  found  that  very  small  quantities  of 
phenol  (carbolic  acid)  contained  in  these  trade  wastes  were 
capable  of  producing  the  obnoxious  taste  complained  of  by 
water  consumers,  when  the  polluted  water  was  chlorinated. 
In  consequence,  the  "taste  or  odor"  test,  produced  by  chlori- 
nating a  large  number  of  samples  of  water  from  the 
Cuyahoga  River  from  the  lake  between  the  mouth  of  the 
river  and  the  water-works  intakes  and  from  the  intakes 
themselves,  was  employed.  Many  samples  from  sewers 
and  from  a  great  variety  of  industrial  plants  were  also 
collected  and  tested. 

The  conclusion  reached  was  that  the  cause  for  the  taste 
was  attributable  principally  to  the  waste  liquors  from  the 
ammonia  stills  of  byproduct  coke  oven  plants,  and  that 
the  phenol,  although  in  minute  quantities  in  these  liquors, 
was  quite  sufllciont  to  produce  a  foul  tasting  and  smelling 
compound  if  the  waste  entered  water-works  intakes  and 
came  in  contact  with  chlorine  applied  to  the  water  for 
disinfection  purposes.  Fortunately  very  direct  evidence 
was  obtained  of  the  diffusion  of  the  waste  as  it  emerged 
from  the  mouth  of  the  Cuyahoga  River,  and  of  it.s  path 
in  reaching  the  intakes.  Several  large  byproduct  coke 
oven   plants  are   located  on  the  Cuyahoga   River. 


The  Rate  of  Solution  of  Sulphate 
of  Aluminum 

Ry  J.  W.  Ellms,  A.  G.  Levy  and  L.  A.  Marshall 

n.\<lan<l    Wai.r   D.'parlni.  lit 

A  STUDY  of  the  rate  of  dissolution  of  alum  in  wat<>r 
under  certain  conditions  was  undrrtakon  to  discover 
the  factors  influencing  the  rate  of  solution  in  order  that 
the  proper  size  of  solution  and  storage  tanks  should  be 
selcct'-d  for  the  large  filter  plant  now  being  designed 
for  the  city  of  Cleveland.  Upward  flow  solution  tanks  were 
experimented  with  and  sulphate  of  alumina  of  various  sizes 
used  in  determining  the  rate  of  »olution.  Rates  of  flow 
from  2Si  to  10  in.  vertical  rise  per  minute  were  employed, 
and  alum  as  dust  or  in  pieces  from  \  in.  to  .3  in.  in  diam- 
eter were  tried.  The  efTert  of  the  temperature  of  the 
water  upon  the  rate  was  also  studied. 

The  general  conclusion  rparhe<l  was  "that  for  all  practi- 
cal purposes,  provided  the  point  of  saturation  Is  not  reached 
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by  the  water  in  passing  through  the  alum  in  upward  flow 
tanks  within  the  limits  of  these  experiments;  namely,  2.5 
to  10  in.  vertical  rise  per  minute,  the  length  of  time  re- 
quired to  dissolve  alum  in  any  given  condition  of  subdivision 
of  the  solid,  is  a  factor  only  of  the  temperature  of  the 
water  and  of  the  size  of  the  pieces  of  alum,  and  is  inde- 
pendent of  the  total  weight  of  alum  to  be  dissolved." 


Water  Main  Cleaning  in  Kansas  City,  Mo. 

By  Charles  S.  Foreman 

First  Assist.int    iOiiyiin-tr.    Wal.r    1  Jcp^i  rtiii.-iit,  K.in.-iiis    t'ity,    .M... 

THE  author  believes  that  a  summary  of  his  experiences 
in  the  line  of  water  main  cleaning  in  Kansas  City  dur- 
ing the  past  three  years  will  be  of  value  to  other  water- 
works superintendents  desirous  of  instituting  similar  work 
in  the  system  under  their  jurisdiction  and  that  the  follow- 
ing essential  facts  based  upon  his  experiences  will  help  to 
answer  some  of  the  questions  whici;  are  usually  asked: 

(1)  Cleaning  can  be  so  arranged  that  a  main  need  not 
be  out  of  service  longer  than  twelve  hours  for  cleaning. 
(2)  The  cleaning  process  is  not  injurious  to  the  mains.  (3) 
An  increase  in  carrying  capacity  of  from  60  to  85  per  cent 
was  obtained  in  large  mains  and  the  carrying  capacity 
of  such  mains  was  restored  to  that  of  new  pipe.     (4)  The 


pressure,  125  to  150  lb.  The  test  extended  over  a  24-hour 
period  so  that  both  maximum  and  minimum  velocities  in 
the  pipe  could  be  obtained. 

The  average  pipe  co-efficient,  as  computed  by  the  Will- 
iams &  Hazen  formula,  was  69.69,  this  being  lower  than 
that  in  the  Williams  &  Hazen  tables  for  pipe  forty  years 
old.  From  the.se  tests  it  was  evident  that  the  .30-in.  line 
was  far  below  the  carrying  capacity  of  new  cast-iron  pipe. 
A  contract  was  awarded  to  the  National  Water  Main  Clean- 
ing Co.  for  the  cleaning  of  6,000  ft.  of  this  30-in.  pipe. 

Similar  tests  run  after  the  pipe  had  been  cleaned  showed 
that  the  average  pipe  co-officient  was  brought  up  to  116, 
and  at  low  velocities  as  high  as  120,  the  carrying  capacity 
of  this  pipe  having  been  restored  to  nearly  that  of  new 
pipe. 

The  cleaning  of  the  30-in.  pipe  gave  such  excellent  re- 
sults that  contract  was  let  to  the  same  company  for  the 
cleaning  of  additional  30-  to  16-in.  feeder  mains  into  the 
northeast  section  of  the  city.  Similar  tests  were  run  on 
each  of  these  pipe  lines  both  before  and  after  cleaning. 
In  all  of  these  cases  the  pipe  after  being  cleaned  was  re- 
stored to  carrying  capacity  and  corresponding  loss  of  head 
as  indicated  in  Williams  &  Hazen  tables  under  co-effi- 
cient 120. 

The    contractor's    price    for    cleaning    ranged    from    26c. 
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saving  in  coal  costs  alone,  derived  from  cleaning,  will  pay 
the  entire  cost  of  cleaning  within  from  one  to  three  years. 
(5)  Laying  of  additional  mains  to  obtain  increased  capacity 
can  be  postponed  until  the  consumption  demands  are  equal 
to  the  maximum  capacity  of  the  old  main  on  the  basis  of 
new  pipe.  (6)  When  taking  as  credits  such  items  as  coal 
saving  and  postponement  of  obligatory  laying  of  new  mains 
the  entire  cost  of  cleaning  is  saved  within  from  six  months 
to  a  year. 

For  two  or  three  years  prior  to  the  summer  of  1918 
there  was  always  a  lack  of  adequate  pressure  in  the  north 
and  east  portions  of  Kansas  City.  This  district  is  fed 
from  the  Turkey  Creek  Pumping  Station  through  one  20-in. 
and  one  30-in.  cast-iron  water  main.  The  question  of  lay- 
ing additional  feeder  mains  into  these  districts  was  aban 
doned  because  of  the  e.xceedingly  high  prices  of  material 
and  the  lack  of  funds. 

Tests  were  run  on  about  6,000  ft.  of  30-in.  high  pressure 
discharge  line  to  determine  the  interior  condition  and  carry- 
ing capacity  of  this  pipe — laid  in  1886.  Taps  were  made 
exactly  1,000  ft.  apart  upon  a  straight  length  of  the  main, 
there  being  no  services  or  connections  to  the  main  between 
gaging  points.  At  each  of  these  points  1-in,  corporation 
cocks  were  installed  for  inserting  pitometers  and  additional 
corporation  cocks  for  pressure  lines,  A  2-in,  pipe  was 
connected  to  each  of  these  taps  and  1,000  ft.  of  this  pipe 
laid  along  the  surface  of  the  ground  bringing  the  two 
together  so  that  a  U-tube  could  be  connected  in  to  meas- 
ure the  differential  pressure  between  the  two  points.  The 
oO-in.  pipe  was  double  traversed  at  each  pit  and  the  aver 
age  traverse  co-efficient  obtained.  A  pitometer  was  then 
set  at  each  pit  for  checking  quantities  flowing  through  the 
CO-in.  main. 

The  scale  on  the  dift'erential  U-tube  was  graduated  in 
0.01  divisions  and  by  using  a  liquid  of  specific  gravity  of 
2  in  this  tube  the  readings  obtained  were  in  feet  loss  of 
head  per  thousand  feet. 

The  advantages  inherent  in  this  method  are  that  it  is 
not  necessary  to  obtain  the  difference  in  elevation  between 
the  two  points,  and  that  it  eliminates  the  use  of  spring 
gages.     Piezometers  could  not  be  used  because  of  the  high 


per  foot  for  16-in.  pipe  to  45c.  per  foot  for  36-in.  pipe  and 
the  total  cost,  including  all  expenses  for  operating  valves, 
cutting  and  repairing  pipe  and  for  all  necessary  sleeves 
and  material  was  $22,046  for  43,837  lin.ft.  of  pipe  cleaned, 
or  50.3c.  per  lineal  foot  for  all  sizes.  The  total  cost  of 
cleaning  the  various  sizes  including  pavement  repairs  and 
operation  of  valves,  etc.,  was  as  follows: 


Lengtli.  Ft.  Size,  In. 
7,202  16 

7,280  20 

.■i,371  24 

S,9SI  SO 

17.000  36 

The  accompanying  table  shows  the  length  of  time  in  serv- 
ice, the  annua!  operating  cost  for  coal  before  and  after 
cleaning  of  the  various  sizes  cleaned,  the  investment  re- 
quired and  the  annual  interest  thereon  to  obtain  the  in- 
creased capacity  by  laying  new  mains,  and  the  total  annual 
saving  all  being  based  on  5,000  ft.  of  each  size  and  on  the 
normal   flow   through  the  pipe   at  time  tests  were  made. 
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State  Versus  Local  Viewpoint 
on  Filter  Plant  Control 

By  Robert  B.  Morse 

Chief  Engineer,   JIaiylar.l   State    Depr.rtment  of  Health 
t'bief  Engineer,   Washington    Siibiirbai.    Sanitary    District 

WITHIN  recent  years  the  writer  has  found  himself  in 
the  peculiar  position  of  having  the  responsibility 
both  of  supervising  the  operation  of  water  purification 
works  for  the  state  and  of  operating  such  works  for  a 
sanitary  district.  During  this  period  the  opportunity  has 
arisen  to  study  the  contrasting  mental  attitudes  which  dif- 
ferences in  function  create  in  the  same  or  different  persons. 
The  duties  of  operator  and  state  representative  may 
be  differentiated  psychologically  by  remembering  that  in 
the  first  case  emphasis  is  placed  upon  the  means  and  the 
economy  of  producing  a  good  water,  while  in  the  second 
the  end  product  is  all-important. 

Owing     to     comparatively     recent     development    of     the 
scheme  of  water  supply  control  by  the  state,  it  has  come 
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about  that  a  large  proportion  of  state  representatives, 
particularly  those  in  the  fie'd,  are  young  men;  older  men 
are  not  available  in  many  instances  because  state  budgets 
are  still  exceedingly  lean.  We  then  have  before  us  at  the 
start  "youth"  and  its  possible  accompaniments — inexperi- 
ence, lack  of  tact,  impatience,  and  often  self-importance — 
all  qualities  which,  of  course,  older  men  are  supposed  to 
have  eliminated  or  else  to  have  learned  to  conceal. 

If  the  state  representative,  regardless  of  his  lawful 
powers,  will  approach  the  plant  operator  in  a  spirit  of 
helpfulness  and  with  an  open  mind,  if  he  will  study  care- 
fully each  plant  before  ai-riving  at  conclusions  regarding 
improvements  in  construction  and  operation,  if  he  will  con- 
sult with,  ratlier  than  rail  at.  the  plant  operator  in  the 
realization  that  the  good  will  of  the  latter  is  essential 
before  any  fruitful  changes  in  control  will  be  possible,  if 
he  will  keep  before  him  the  desire  to  help  and  behind  him 
the  desire  to  order,  then  he  will  disintegrate  his  part  of 
the  barrier. 

The  task  for  the  operator  is  a  more  difficult  one,  since 
it  is  that  of  converting  suspicion  into  co-operation,  where 
the  fruits  of  co-operation  are  not  at  first  apparent.  The 
state  official  should  find  it  easy  to  forget  his  badge,  be- 
cause by  so  doing  the  development  of  his  plan  becomes  less 
arduous.  The  operator,  however,  has  a  greater  difficulty 
in  visualizing  the  benefits  which  accrue  to  him  by  accept- 
ing the  offering  of  the  upstart.  He  feels  that  somehow  he 
gives  more  than  he  receives,  that  he  knows  his  own  plant 
better  than  anyone  else  can,  that  his  dignity  suffers  by 
permitting  any  interference  or  suggestion.  If  he  may  be 
brought  to  conceive,  however,  that  youth  may  gather  ex- 
perience quickly  through  the  continuous  co-ordination  of 
study  of  a  number  of  purification  works  and  may  obtain 
an  actual  maturity  of  judgment  through  contact  with  varied 
problems  at  a  series  of  plants,  and  that  daily  routine  may 
have  prevented  him  from  keeping  pace  with  develop- 
ments in  his  field,  then  the  operator  may  see  the  advantage 
of  co-operation.  Suspicion  will  almost  always  succumb  to 
the  helpful  presentation  of  new  ideas.  Where  views  are 
continually  changing  and  where  new  methods  are  appear- 
ing the  possibility  of  gaining  knowledge  of  these  through 
state  assistance  will  do  much  to  remove  the  antagonism  of 
the  operator. 


Tastes  and  Odors  From  Chlorination 

By  Walter  A.  Sperrv 

Chi'f  Chtmi.«l 

LoYD  C.  Billings 

First  A.ssistant  Chomist,  Filtration  riant,   Grand  Rapids,   Mich. 

AS  WE  view  this  whole  problem  the  most  practical  sug- 
XV  gestions  as  to  the  feeding  and  control  of  chlorine  has 
conic  from  the  writings  of  Abel  Wolman,  of  the  Maryland 
State  Board  of  Health.  (See  Journal  hidustritil  Chemistry, 
March,  1919;  also  Engineering  Ne^c8-Record,  April  14,  1921, 
p.  639.) 

Chlorine  has  been  at  once  the  operator's  great  benefactor 
and  sore  trial  as  he  has  sought  to  preserve  public  health 
and  avoid  public  condemnation  through  its  use.  All  have 
felt  the  constant  need  of  such  methods  of  control  as  would 
assure  a  safe  water  without  the  constant  danger  of  tastes. 

Wolman's  chlorine  absorption  method  of  test,  along  with 
his  residual  chlorine  test,  appears  to  meet  this  dual  prob- 
lem. At  Grand  Rapids  we  have  followed,  for  the  most 
part,  a  plan  of  "invariable  dosage."  We  have  always  felt 
its  inadequacy.  Tastes  have  developed  when  none  were 
looked  for  and  conversely.  Disinfection  has  not  always 
been  satisfyingly  complete.  Limiting  quantities  producinfr 
tastes  have  been  variable  and  puzzling. 

For  the  past  two  years  daily  studies  as  to  the  chlorine 
absorption  values  of  our  raw,  settled  and  tap  water  along 
with  their  oxygen  consumed  values  have  been  made  in  the 
hopes  of  finding  a  more  logical  control  than  what  wr  were 
making  use  of.  They  have  lead  us  to  believe  more  and 
more  in  the  final  fitness  of  the  methods  cited  to  this  end. 

Conclusions  drawn  from  daily  operation  results  and  also 
from  experiments  at  Grand  Rapids  are:    . 


Grand  Rapids  experience  shows  that  comparatively  large 
doses  of  chlorine  are  necessary  to  disinfect  because  of  large 
amounts  of  organic  present  capable  of  absorbing  chlorines. 

Where  the  plan  of  invariable  dosage  is  followed  there 
is  great  danger  of  running  into  taste  difficulties.  Chlorine 
absorption  studies  sliow  the  range  between  the  necessary 
amount  of  chlorine  for  disinfection  and  the  amount  to  give 
taste  to  be  small. 

Some  method  of  controlling  chlorine  feed  is  shown  to  be 
necessary  as  without  such  method  the  results  at  Grand 
Rapids  show  danger  of  running  into  taste  difficulties  and 
insufficient  disinfection. 

The  chlorine  absorption  method  as  outlined  by  Mr.  Wol- 
man is  consistent  and  accurate.  Sixteen  months'  experi- 
ence with  testing  method  shows  its  practicability.  It  is 
the  only  quick  method  by  which  the  chlorine  demand  of  a 
water  may  be  determined  with  accuracy.  So  far  as  this 
experience  goes  to  show,  chlorine  demand,  as  indicated  by 
this  method,  can  be  satisfied  and  enough  more  added  as 
excess  to  disinfect  and  yet  keep  away  from  taste. 

While  such  factors  as  turbidity  and  oxygen  consumed 
show  only  a  general  relationship  they  all  point  to  a  con- 
sistency existing  between  them  and  the  chlorine  absorp- 
tion values.  This  consistency  argues  well  for  confidence 
in  the  point  of  view  taken  by  wTiters. 

We  believe  the  whole  problem  of  tastes  as  applied  to 
filtration  plant  practice  is  related  to  improperly  propor- 
tioned dosages. 


Coagulation  and  Sedimentation 
with  Chemicals 

ByJ.  W.  Ellms 

Engineer  Water  Purification,  Cleveland.  Ohio 

LIKE  all  new  developments  in  science,  colloidal  chemiEtry 
^has  been  seized  upon  to  explain  many  phenomena  which 
are  complex,  and  which  will  eventually  be  found  to  require 
the  formulation  of  entirely  new  and  unrelated  principles. 
If  investigators  will  bear  in  mind,  that  from  the  mass  of 
facts  concerning  the  colloidal  state  of  matter,  principles 
and  laws  are  slowly  being  developed,  and  by  use  of  which 
explanations  of  some  of  the  obscure  phenomena  in  coagula- 
tion, sedimentation  and  filtration  of  water  may  be  found, 
there  may  be  a  real  advance  in  the  art  of  water  purification 


Licensing  Water  Purification  Plant 
Operators  in  New  Jersey 

By  Charles  H.  Capbtn,  Jr. 

As.sistant  .'^anlt.Try  Engrinoer.  State  Department  of  Health. 
Trenton,  N.  J. 

A  TING  under  chapter  23  of  the  New  Jersey  Laws  of 
1918  the  State  Department  of  Health  licenses  operators 
of  water  purification  plants.  The  act  provides  that  every 
purification  plant  must  have  a  licensed  operator,  but  that 
licenses  should  be  issued  to  all  operators  holding  their  posi- 
tions prior  to  the  time  of  the  passage  of  the  act  upon 
proper  certification  by  the  municipal  officer,  corporation 
or  individual,  under  whom  the  operator  works.  The  de- 
partment is  given  the  authority  to  revoke  a  license,  when 
upon  the  operator  being  given  a  hc?ring  he  shall  be  judged 
incompetent  to  manage  the  plant  in  his  charge,  or  shall 
have  been  wilfully  negligent  in  his  duty,  or  shall  h^ve 
disregarded  or  disobeyed  the  rules  or  regulations  of  the 
department.  There  is  provided  a  penalty  of  $10  for  each 
day  on  which  the  violation  occurs.  It  is  further  provided 
under  the  act  that  either  before  or  after  the  institution 
of  penal  proceedings  the  department  may  proceed  to  pro- 
hibit such  violations  by  injunction,  and  to  obtain  such  other 
or  further  relief  as  the  court  may  direct. 

An  abstract  of  rules  and  regulations  issued  by  the  de- 
partment to  govern  licensing  follows: 

Tlirre  xhall  be  Ihreo  rlnvfieii  of  II.  rniies  t;«iiuo<1  to  peraonii  ex- 
;.niln«-d  an  Hiiperlnlendenin  or  opfrHlorn  <•(  wntT  treatment 
workK  : 

A  Firnt  r|,„,.  or  Siiperlnlcni1>nt>.  lAr-nn"  i«li«ll  bo  t«xuod  only 
(fi  Ihopo  pTdonii  ImvInK  Ibo  fiunlin»«tlnnj«  wnd  knnwledRp  nee<'i'- 
i-jiry    for    the    dntlRfRi  tnr>-    aup"rvli)lon    of   the   operation    of  Wfiter 
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treatment  work.?,  including  the  following  processes :  Sedinnenta- 
tion.  coagulation,  filtration,  and  disinfection;  and  for  making  the 
standard  tests,  both  chemical  and  bacteriological,  necessary  for 
testing  and  controlling  the  efficiency  of  all  the  various  processes 
used  in  water  trtatment  works  ;  and  informed  in  general  as  to  the 
mechanical  equipment  and  devices  used  in  water  treatment  works. 

A  Second  Class  Operator's  License  shall  be  issued  only  to  those 
persons  having  the  qualifications  and  knowledge  required  in 
order  ta  satisfactorily  operate  or  control  one  or  more  of  th* 
processes  required  for  a  Superintendent's  License  ;  and  having 
knowledge  sufficient  for  the  making  of  the  routine  standard  test, 
both  chemical  and  bacteriological,  for  testing  and  controlling  the 
efficiency  of  the-  various  processes  utilized  in  water  treatment 
works  which  he  expects  to  operate. 

A  Third  Class  Operator's  License  shall  be  issued  only  to  those 
persons  having  the  qualications  and  knowledge  required  in  order 
to  satisfactorilv  operate  or  control  one  or  more  of  the  processes 
not  covered  in  the  First  Class  License  and  the  Second  Class 
License.  This  class  applies  only  to  those  operators  having  charge 
of  a  plant  at  which  the  removal  of  iron  or  disinfection  is  the 
only  process   of  treatment. 

As  provided  by  this  act  there  were  sixty-five  licenses  is- 
sued without  examination,  and  fourteen  licenses  have  been 
issued  upon  examination. 

In  each  case  possible  representatives  of  the  department 
have  spent  from  one  to  four  days  at  the  plant  with  the 
applicants  for  examination,  and  have  drilled  them  in  the 
routine  fundamentals  as  well  as  in  some  of  the  more  In- 
volved chemical  and  bacteriological  tests.  In  other  cases 
the  applicants  have  come  to  the  offices  of  the  department 
and  have  spent  one  or  two  days  going  over  the  operation 
of  the  plant  from  every  standpoint  possible  without  actually 
being  at  the  plant  in  question. 


Application  of  Colloid  Chemistry 
to  Sludge  Pressing 

By  John  Arthur  Wilson,  Wm.  R.  Copeland 
AND  Henry  M.  Heisig 

Sewage  Testing  Station.  Milwaukee,  Wis. 

THE  viewpoint  of  modern  colloid  chemistry  is  the  logical 
one  from  which  to  attack  the  basic  problems  of  sewage 
disposal  because  the  solid  organic  matter  of  sewage  consists 
chiefly  of  an  agglomeration  of  extremely  complex  substances 
in  the  colloidal  state.  The  sludge  from  the  activated  sludge 
process  at  the  Milwaukee  sewage  testing  station  is  not  in 
the  best  condition  for  filter-pressing.  By  adding  sulphuric 
acid  to  give  the  sludge  its  optimum  active  acidity  (hydro- 
gen ion  concentration),  the  rate  of  filter  pressing  can  be 
increased  by  as  much  as  400  per  cent.  By  adding  chromium 
or  aluminum  sulphate  in  proper  amount  and  then  the  amount 
of  sulphuric  acid  necessary  to  bring  the  sludge  to  its 
optimum  acidity,  the  rate  of  filter  pressing  can  be  increased 
by  as  much  as  900  per  cent.  Iron  sulphate,  or  copperas,  is 
no  more  effective  than  acid  alone.  The  per  cent  of  water 
in  the  sludge  has  a  marked  effect  upon  the  increase  in  effi- 
ciency brought  about  by  treating  and  should  be  regulated. 
Putrefaction  of  the  sludge  undoes  the  effect  of  aeration. 
The  rate  of  filter  pressing  decreases  with  time  and  can  be 
expressed  quantitatively  as  a  function  of  the  time. 

SLUDGE  PRESSING   TESTS    ON   ADDING   ACID 

Gallons    pressed     2.871  2.67,^  3,193  3.22S 

P      value    7.1  7.7  7.4  7.6 

.\cid   added,   c.c.   per   gal i.'iO  1.04  2.63 

Hours  required  for  pressing.  23.8  6.0  5.3  6.4 

Cake  obtained,  lb 1.407  1.118  1,275  1.240 


Shorter  Abstracts  and  Discussions 

The  Romance  of  Wafer  Storage — A  plea  for  filtration  and 
chlorination  rather  than  placing  dependence  upon  the  sani- 
tary protection  of  water  supplies  and  upon  the  beneficial 
effect  of  water  storage  was  presented  by  George  A.  Johnson, 
New  York  City,  under  the  caption  given  above.  In  conclu- 
sion, the  author  advocated  the  use  of  all  four  lines  of  de- 
fense while  still  emphasizing  his  main  thesis.  Written  dis- 
cussions, based  on  advance  copies  of  the  paper,  Mr.  Johnson 
said,  showed  agreement  with  his  arguments  by  a  dozen 
state  boards  of  health  and  sanitary  engineers.  In  the  oral 
discussion,  R.  S.  Weston,  Boston,  said  that  he  was  in  general 
agreement  with  Mr.  Johnson's  contentions  but  that  the  same 
general  line  of  argument  could  be  applied  to  filtration  and 
chlorination  as  to  sanitary  protection  and  storage  • — •  for 
instance,  the  filter  operator  may  sleep  at  his  post. 


Water  Rates — A  paper  on  Water  Rates  was  presented  by 
Nicholas  S.  Hill,  Jr.,  New  York  City,  and  one  on  Municipal 
Rates  by  E.  E.  Bankson,  associated  with  J.  N.  Chester, 
Pittsburgh,  and  C.  A.  Finley,  chief  Bureau  of  Water, 
Pittsburgh.  Mr.  Hill  maintained  that  the  basic  rate  mak- 
ing principles  should  be  the  same  for  private  and  public 
plants,  including  the  distribution  of  the  cost  of  water  be- 
tween the  consumer  and  the  taxpayer.  The  authors  of  the 
other  paper  urged  that  in  the  case  of  municipal-owned  works 
the  rates  should  vary  with  "the  ownership  of  the  works". — 
or  according  to -capital  contributions  to  meet  first  cost, 
whether  from  consumers  or  taxpayers.  In  each  paper  a 
rate  structure  theory  was  elaborated.  After  considerable 
general  discussion  it  appeared  that  there  was  general 
agreement  between  the  authors  of  the  two  papers;  also 
that  neither  they  nor  most  of  those  who  discussed  the  papers 
believed  that  municipal  plants  should  collect  rates  to  pay 
capital  charges  on  cancelled  bonds. 

Filtration  from  the  Operator's  Standpoint — Seven  short 
papers  on  this  topic  were  presented  in  succession  and  then 
discussed  together.  In  a  paper  on  filter  loads,  H.  W. 
Streeter  said  that  a  water  filter  may  be  considered  as  pre- 
senting a  series  of  barriers,  the  efficiency  of  which  depends 
on  efficient  design  and  operation.  Ohio  River  water  studies 
indicated  that  the  Public  Health  Service  standard  of  500 
B.  Coli  per  c.c.  might  be  increased  to  permit  650  in  unfil- 
tered  water  and  still  give  only  the  standard  2  coli  in  the 
treated  water. 

In  a  paper  by  L.  O.  Bernhagen,  assistant  engineer,  Texas 
state  Board  of  Health,  the  two-weeks  school  for  filter  plant 
operators  conducted  jointly  by  the  Board  and  the  University 
of  Texas  was  described  and  a  proposed  legislative  act  pro- 
viding for  licensing  filter  plant  operators  was  outlined. 

Most  of  the  discussion  on  this  group  of  papers  centered 
on  tastes  and  odors  due  to  chlorination  and  on  the  alleged 
tendency  of  the  day  to  accept  low  filter  efficiency  and  rely 
over  much  on  chlorination.  A  number  gave  data  and  opinion 
to  the  effect  that  chlorination  tastes  always  come  from 
phenol  in  industrial  wastes  or  else  overdoses  of  chlorine. 
Instances  were  given  of  tastes  attributed  to  the  action  of 
chlorine  on  phenol  from  coal  tar  paint  in  water  tanks. 
Stress  was  laid  on  value  of  the  Wolman  chlorine  absorption 
and  excess  or  residual  chlorine  tests. 

Arguments  pro  and  con  as  to  the  efficiency  of  filters  alone, 
before  chlorination  came  into  use,  and  as  to  whether  water 
standards  are  higher  now,  led  to  renewals  of  the  dictum 
that  chlorination  should  be  regarded  as  a  supplement  rather 
than  a  substitute  for  filtration,  and  finally  to  assertions  by 
Allen  Hazen  that  in  the  old  days  it  was  not  claimed  that 
filtration  removed  all  disease  germs  and  stopped  all  deaths 
from  them  and  that  bacterial  standards  are  undoubtedly 
higher  now  than  twenty  years  ago. 

Superintendents'  Day — Two  sessions  were  given  over  to 
the  superintendents.  A  half  dozen  papers  were  presented 
and  an  opportunity  given  for  topical  discussions  on  a  variety 
of  subjects.  Fred  B.  Nelson,  New  York  City,  described  the 
use  of  logarithmic  straight-line  diagrams  for  determining 
by  one  flow  test  of  a  meter  its  capacity  at  all  pressure  losses. 

Tapping  Large  Steel  Mains — Underlying  principles  essen- 
tial for  the  successful  tapi  ing  of  large  steel  water  mains 
were  outlined  by  D.  P.  O'Brien,  East  Orange,  N.  J.  Because 
of  the  large  variations  in  the  cross  sectional  contours  of 
steel  pipe,  a  cylindrical  sleeve  would  require  too  great  a 
thickness  of  lead  at  some  points  for  calking.  Accordingly, 
a  ring  is  used  to  get  the  pipe  contour  so  the  sleeve  may  be 
properly  fitted  to  the  pipe.  In  pouring  and  calking  sleeve 
joints  more  care  is  necessary  on  steel  than  on  cast  iron  pipe. 
Finally,  in  cutting  out  the  steel  a  light  constant  feed  should 
be  used. 

Vse  of  Machines  in  Distribution  Co7isty~iKtio7i  —  Papers 
describing  various  machines  used  extensively  for  pipe 
Uenching,  laying,  calking,  etc.,  at  Deti'oit,  and  employed  on 
a  smaller  scale  at  Baltimore,  were  read  by  W.  Montgomery 
Mitchell  and  V.  Bernard  Sienis,  of  Detroit  and  Baltimore, 
respectively.  Detroit  owns  numerous  machines  and  has 
done  much  toward  standardizing  them.  Comparative  tables 
and  curves  for  hand  and  machine  work  at  Baltimore  showed 
large  savings  by  the  use  of  machines.   The  use  of  machines  by 
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both  cities  has  been  forced  of  late  by  high  labor  costs  for 
hand  work  and  at  Detroit  by  the  large  mileage  of  mains 
laid — over  450  miles  in  the  last  six  years,  and  135  miles 
in  1920  alone.  Besides  the  machines  already  named,  both 
cities  use  cranes  for  handling  pipe  and  pneumatic  hammers 
for  calking. 

ira^e?-  Works  for  Erie,  Pa. — The  history  and  improvement 
of  these  works  since  the  typhoid  outbreak  of  1911  was  pre- 
sented by  J.  N.  Chester,  Pittsburgh.  The  paper  included 
a  summary  of  four-day  working  tests  of  the  reciprocating 
and  the  centrifugal  pumps  in  use,  with  estimates  of  cost 
of  pumping  water  based  on  coal  at  different  prices,  all 
showing  lower  cost  for  the  centi-ifugal  than  for  the  recip- 
rocating pumps. 

Animalculae  at  ihe  Dallas  Filters — Filter  stoppage  by 
growths  of  small  "flies"  at  Dallas,  Texas,  and  prevention  of 
the  trouble  by  applying  chlorine  to  the  water  before  filtra- 
tion were  described  by  Helman  Rosenthal,  chemist  of  the 
filtration  plant. 

Concrete  Tower  Built  To  Support 
Revolving  Crane 

A  reinforced-concrete  tower  was  recently  built  in  the 
center  of  the  clinker  storage  yard  of  the  Riverside 
Portland  Cement  Co.  near  Riverside,  Cal.,  to  support  a 
cantilever  crane  which  is  used  to  pile  clinker  or  to 
deliver  it  to  a  continuous  belt  conveyor.  The  crane 
proper  is  built  of  structural  steel,  but  the  tower  was 
made  of  concrete  because  concrete  was  cheaper,  would 
be  effected  less  by  hot  clinker  piled  around  it  and  would 
require  less  maintenance. 


CIRCLLAR  TOWKK  SUPPORT.S  HO-TOX  REVOLVING  CRANE 

The  tower  is  circular  in  section,  55  ft.  high,  and  has 
an  inside  diameter  of  30  ft.  The  walls  are  2  ft.  in 
thickness  except  at  the  parapet  where  the  thickness 
increases  to  3  ft.  The  foundation  e.\tends  4'  ft.  below 
the  ground  level  and  has  a  diameter  4  ft.  greater  than 
the  .superstructure.  A  6-in.  diaphragm  or  floor  sup- 
ported on  beams  is  located  7  ft.  below  the  top  of  the 
tower. 

The  revolving  element,  which  weighs  140  tons,  is 
supported  on  a  track  laid  on  ties  placed  radially  around 
the  parapet.  The  two  crane  arms  are  each  110  ft.  long 
find  operate  .50-cu.ft.  grab  buckets.  When  operating 
both  buckets,  the  capacity  of  the  crane  is  6,000  bbi.  per 
10-hr.  .shift.  The  seven  motors  on  the  crane,  ranging 
in  capacity  up  to  40  hp..  are  said  to  cause  no  vibration. 

Chicago  Engineer  Reinstated 

The  Chicago  Civil  Ser\'ice  Commission  ha."  reinstated 
Thomas  G.  Pihlfeldt,  city  bridge  engineer,  who  was 
dismissed  last  year  on  charges  which  led  to  a  protest 
by  the  American  As.sociation  of  Engineers  again.st  the 
charges  them.selves  and  the  manner  of  trying  the  ca.se. 
(See  Knaivrcririfi  Newx-Rrmrrl  May  \^.  1020.  p.  937. 
and  Aug.  12,  1920,  p.  334.)  The  reinstatement  is  said 
to  have  been  made  on  the  rcrommcndalion  of  the  com- 
missioner of  public  works. 


Remote  Control  for  Railway  Switches 

ECONOMY  and  efficiency  in  railway  operation  require 
the  elimination  of  checks  to  the  movement  of  train.; 
between  regular  stopping  places,  as  the  resulting  delays 
and  cost  are  very  serious  in  the  aggregate,  especially 
with  heavy  trains.  A  frequent  cause  of  such  checks  is 
the  use  of  hand-operated  switches  at  sidings,  yard 
entrances  and  other  outlying  points,  where  a  train  using 
the  switch  must  stop  while  a  brakeman  goes  ahead  to 
operate  it. 


Remote         — ;   -  Watton 

corrfrof      ■   i- 

SIDI.VG   SWITCH  CONTROLLED  FRO.M    DISTANT  ST.\TION 

With  these  switches  operated  from  stations,  block 
towers  or  other  convenient  points  the  necessity  of  stop- 
ping trains  can  in  many  cases  be  avoided,  with  small 
expense  for  the  installation.  In  the  electric  system,  a 
motor-operated  mechanism  at  the  switch  is  controlled 
readily  from  almost  any  distance.  As  a  rule  the  dis- 
tance is  too  great  for  mechanical  operation,  the  limit  for 
which  is  taken  usually  at  about  1,200  ft.  The  apparatus 
is  interlocked  with  the  block  and  switch  signals. 

A  typical  siding  installation  is  that  on  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  at  Walton.  Kan.,  where  local 
conditions  required  the  eastbound  passing  siding  to  be 
placed  west  of  the  station,  so  that  its  "heading-in" 
switch  is  about  5,000  ft.  distant.  Frequent  delays 
occurred  due  to  trains  being  required  to  .stop  for  hand 
operation  of  the  switch  before  they  could  enter  the 
siding,  these  delays  being  especially  troublesome  from 
the  fact  that  at  time  there  is  a  congestion  of  eastbound 
traffic.  By  operating  the  switch  electrically  from  the 
■station  the  delay  in  taking  the  siding  is  eliminated,  thus 
facilitating  traffic  and  relieving  congestion. 

Two  eastbound  tracks,  for  fast  and  slow  traffic,  con- 
verging into  one  track,  constitute  a  similar  case  on  the 
Philadelphia  &  Reading  R.R.  near  Palmyra,  Pa.  The 
switch,  over  4,400  ft.  distant,  has  been  put  under  the 
control  of  the  operator  at  the  station,  thus  eliminating 
the  delays  due  to  hand  operation  by  brakemen  to  let 
their  trains  out  of  the  slow  track.  When  these  trains 
have  a  clear  signal  they  now  pass  onto  the  fast  track  at 
about  20  m.p.h. 

Remote  control  of  a  main  line  junction  from  the 
tower  at  an  interlocked  grade  crossing  about  3,000  ft. 
distant  is  a  case  of  a  different  kind  at  Glen  .lean,  Ohio. 
The  Chesapeake  &  Ohio  Northern  Ry.  wished  to  connect 
with  the  main  line  of  the  Norfolk  &  Western  Ry.  about 
half  a  mile  east  of  the  crossing  of  the  latter  road  and 
the  Detroit,  Toledo  &  Ironton  Ry.,  at  which  crossing  the 
Norfolk  k  Western  Ry.  had  a  mechanical  interlocking 
plant.  It  was  decided  that  the  best  plan  would  be  to  add 
an  electro-mechanical  attachment  to  the  existing  plant 
and  to  operate  the  switches  and  signals  of  the  junction 
from  the  Glen  Jean  tower  rather  than  to  install  a 
.separate  tower  and  interlocking  plant  at  the  junction. 

On  account  of  the  distance,  with  the  first  switch  abnut 
2.800  ft.  from  the  tower,  the  cost  of  the  new  equipment 
was  nearly  three  times  that  of  a  separate  mechanica' 
plant.  Rut  the  latter  would  have  required  the  service," 
of  three  operators,  and  the  saving  in  labor  cost  by 
operating  both  plants  by  one  set  of  men  warranted  the 
additional  first  cost. 
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Rainfall  and  Runoff  Experiments 

Reviewed  by  Robert  E.  Horton 

Consulting  Hydiaulic    Engineer,    Albany.   N.    Y. 

RAINFALL  AND  RUNOFF  IN  THE  MIAMI  VALLEY— By  Ivan 
B.  Honk.  District  Hvdrographer ;  Assoc.  M.  Am.  See.  C.  E. 
Technical  Reports,  Part  VIII,  Miami  Conservancy  District.  Day- 
ton. Ohio:  The  District.  Paper;  6  x  9  in.  ;  pp.  234:  illus- 
trated.     75c. 

As  stated  in  the  Introduction,  the  purpose  of  this 
report  is  to  present  to  the  engineering  profession  the 
results  of  rainfall  and  runoif  investigations  carried  on 
in  connection  with  the  Miami  Flood  Control  Project. 
The  most  significant  feature  of  the  report  is  the  pres- 
entation in  detail,  of  experimental  laboratory  researches 
on  infiltration  of  rainfall. 

In  these  experiments,  natural  soil  plats  5  ft.  square 
were  selected,  each  surrounded  by  an  impervious  metal 
wall,  and  provision  made  for  catching  the  surface  run- 
off. Four  experimental  plats  were  used,  two  on  flat  and 
two  on  sloping  ground,  one  in  each  condition  being  bare 
and  the  other  grass-cc  ;ered.  In  addition  to  records  of 
rainfall  and  surface  runoff',  soil  moisture  determinations 
were  made  in  the  first  two  feet  depth  of  soil  at  fre- 
quent intervals.  The  results  are  expressed  graphically 
and  in  tabular  form,  and  tables  are  presented  showing 
maximum  rates  of  evaporation,  of  transpiration,  and 
also  soil  absorption  and  surface  runoff  for  different 
typical  periods,  including  one  to  five  days'  storms. 

In  order  to  check  the  result  obtained  for  these  exper- 
iments and  secure  additional  data  without  waiting  the 
comparatively  long  time  required  for  the  accumulation 
of  such  records  from  natural  rainfall,  a  series  of  accel- 
erated experiments  was  carried  out  by  artificial  sprink- 
ling of  the  soil  plats.  For  this  purpose,  four  additional 
plats  were  established.  The  results  obtained  by  sprink- 
ling the  different  plats  at  different  rates,  and  for  differ- 
ent durations,  are  presented  in  tabular  and  graphical 
form,  graphs  being  drawn  showing  the  average  relations 
between  the  rate  of  sprinkling  or  rainfall  and  resulting 
runoff  rate,  both  with  soil  initially  saturated  and  not 
saturated.  These  two  series  of  observations  of  expe- 
rimental studies  represent  an  important  contribution  to 
the  science  of  engineering  hydrology. 

Very  little  experimental  work  along  these  lines  has 
hitherto  been  done,  although  its  importance  has  been 
pointed  out  in  the  columns  of  this  journal  (Engineermd 
Xeics-Record,  March  27,  1919,  pp.  614,  661).  About 
all  that  is  hitherto  available  showing  material  infiltra- 
tion rates  is  comprised  in  the  experimental  studies  of 
runoff  by  Wollny,  which  covered  a  somewhat  wider  scope 
than  the  Miami  experiments,  in  that  the  effect  of  varia- 
tion in  soil  character,  slope,  orientation  and  vegetation, 
were  all  investigated.  As  regards  studies  similar  to 
those  where  artificial  rainfall  or  sprinkling  was  utilized, 
there  is  little  else  in  print  than  the  limited  experiments 
of  O'Meara. 

In  going  through  this  portion  of  Mr.  Houk's  report, 
one  finds  little  to  criticize,  as  the  data  are  fully  pi-e- 
sented,  the  discussion  is  unusually  clear  and  rational, 
and  the  conclusions  appear  to  he  well  confirmed  by  the 
experiments.  It  is  to  be  regretted  that  a  recording  rain 
gage  was  not  utilized  in  the  experiments  on   natural 


runoff,  since  without  it,  it  is  impossible  to  obtain  as 
complete  infoi-mation  regarding  the  effect  of  rainfall 
duration  and  intensity  on  the  various  factors  as  would 
otherwise  be  available. 

In  view  of  the  excellent  character  of  the  work  done, 
engineers  having  to  do  with  problems  of  flood  causation 
and  control  will  undoubtedly  regret  that  more  elaborate 
experiments,  covering  wider  varieties  of  character  of 
soil,  and  different  slopes  and  types  of  vegetation  cover, 
were  not  undertaken.  As  it  is,  some  very  important 
points  are  still  left  obscure,  for  example  the  exact  cause 
of  the  persistent  increase  in  infiltration  with  rainfall 
rate  for  ail  the  rainfall  rates  experimented  upon,  and 
the  fact  that  the  soil  was  never  found  to  be  completely 
saturated,  even  after  the  heaviest  rain. 

The  latter  half  of  the  book  is  devoted  mainly  to  pres- 
entation and  discussion  of  actual  rainfall  and  runoff 
results  obtained  at  15  gaging  stations  maintained  by  or 
in  co-operation  with  the  Miami  Conservancy  District 
throughout  various  periods  of  years,  and  these  results 
are  interpreted  in  the  light  of  the  experimental  data 
referred  to,  and  form  an  important  contribution  to 
hydrology.  Here,  however,  it  is  unfortunate  that  the 
physical  characteristics  of  the  various  drainage  basins, 
notably  their  average  elevations,  surface  slopes,  per- 
centages of  culture  distribution,  soil  characteristics  and 
the  like,  are  not  given.  Such  data  would  facilitate  the 
interpretation  of  the  variations  in  yield  from  areas  with 
similar  amounts  of  rainfall,  which  will  be  noted  in  the 
tables. 

The  report  is  accompanied  by  an  excellent  bibliog- 
raphy, and  is  one  which  should  be  read  by  all  persons 
interested  in  the  new  and  rapidly  advancing  science  of 
hydrology.  It  is  to  be  hoped  that  it  will  lead  to  further 
investigations  by  others,  along  similar  lines. 


Works  for  Transportation  by  Water 

Reviewed  by  Allen  Hazen 

Consulting  Engineer,  New  York   City 

HANDBUCH  DES  WASSERBAUES  :  Fur  das  Studium  und  die 
Praxis — Von  Hubert  Engels.  A'ol.  I  and  II.  Leipzig.  Germany  : 
Wilhelm  Engelmann.  Cloth  :  7  x  10  in.  ;  pp.  1614  :  illustrated. 
Paper;  260m.;  bound:   292m. 

The  first  edition  of  this  monumental  work  was  i*e- 
viewed  at  length  [by  Mr.  Hazen — Editor]  in  Engineer- 
ing News,  Jan.  21,  1915,  p.  116.  The  book,  in  two  large 
volumes,  deals  with  hydrology,  river  courses  and  their 
improvement,  canals,  locks,  harbors,  shipping,  ship 
canals,  removable  weirs  for  river  improvement,  and 
permanent  weirs  for  storage.  It  also  deals  with  water 
power,  with  protection  of  land  from  erosion  by  water, 
and  with  the  agricultural  relations  of  water.  It  does 
not  extend  to  public  water  supplies  and  sewerage  sys- 
tems. The  treatment  is  mainly  from  the  standpoint  of 
the  designer;  and  the  author  in  the  preface  to  the 
second  edition,  referring  to  this,  states  that  one  does 
not  learn  how  to  build  engineering  works  by  reading 
books,  but  only  by  personal  experience  in  actual  con- 
struction under  competent  leadership.  Free  use  has 
been  made  of  technical  publications  of  all  kinds,  domes- 
tic and  foreign,  and  the  text  has  been  revised  in  many 
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places  because  of  new  material.  The  number  of  pages 
is  increased  from  1,499  to  1,614,  the  additions  being 
mainly  in  the  sections  relating  to  weirs,  dams,  water 
power,  river  improvements,  and  locks. 

The  treatment  is  simple  but  clear  and  adequate.  It 
deals  with  fundamentals  rather  than  details.  Many 
useful  lessons  may  be  learned  from  these  volumes  for 
application  in  other  fields  of  engineering.  For  one  who 
wishes  to  understand  Eui-opean  methods  of  improving 
rivers  for  navigation,  and  all  the  allied  arts.  Professor 
Engels'  work  may  be  accepted  as  a  clear  and  author- 
itative statement. 


Location,  Grading  and  Drainage 
of  Highways 

Reviewed  by  C.  J.  Bennett 

State  Highway  Commission.   Hartford,  Conn. 

THE  LOCATION.  GRADING  AND  DRAINAGE  OF  HIGHVP'ATS: 
A  Concise  Discussion  of  General  Principles  Illustrated  by  Cur- 
rent and  Recommended  Practice — By  Wilson  G.  Harger.  C.E.. 
Engineer  N.  Y.  .State  Dept.  of  Highways  :  Former  Senior  High- 
way Engineer.  U.  S.  Office  of  Roads,  Author  of  "Highway  En- 
gineers' Handbook."  etc.  New  York  and  London  :  McGraw-Hill 
Book  Co.,  Inc.     Cloth:  6  x  9  in.  ;  pp.  294:  illustrated.     $3.50. 

The  writer  of  this  book  announces  in  his  preface  that 
this  is  one  of  four  volumes  presenting  the  road  problem 
from  the  standpoint  of  the  constructing  engineer  and  is 
intended  for  the  use  of  students  and  practicing  engi- 
neers. A  careful  perusal  convinces  the  reviewer  that 
this  is  not  an  elementary  text  book  on  highway  engineer- 
ing, but  is  a  book  adapted  to  the  use  of  engineers 
engaged  in  highway  construction. 

The  author  apparently  makes  an  earnest  effort  to 
"state  the  general  problem  of  the  highway  engineer,  and 
to  attempt  its  solution.  Mentioning  first  some  of  the 
high  lights  in  the  picture,  the  author  cautions  engineers 
of  the  danger  of  e.xtravagance  in  the  expenditure  of 
public  funds,  especially  when  large  sums  are  available. 
He  sounds  a  note  of  warning  regarding  the  use  of  stand- 
ards which  in  effect  he  says  are  apt  to  be  too  closely 
followed  to  the  detriment  of  the  local  problem. 

Some  features  of  the  present  condition  in  certain  of 
the  states  are  passed  by,  apparently  because  these  con- 
ditions are  not  thoroughly  understood.  Most  of  the  dis- 
cussion regarding  the  grading  and  surfacing  of  high- 
ways has  to  do  with  localities  where  new  roads  are  to  be 
built  which  makes  this  work  of  more  value  for  the 
engineer  carrying  on  new  construction  than  he  who 
carries  on  reconstruction. 

It  is  perhaps  unfortunate  that  most  of  the  detailed 
examples  of  highway  construction  are  taken  from  New 
York  State.  It  is  not  true,  however,  that  the  work  is 
entirely  based  on  New  York  State  practice,  but  is  par- 
ticularly adaptable  in  certain  instances  to  the  solution 
of  the  general  highway  problem. 

The  1  ook  is  divided  into  six  chapters  and  an  appendix. 
Chapter  I  takes  up  the  general  principles  of  economic 
highway  design.  In  this  chapter,  the  author,  in  pointing 
out  the  duty  of  the  engineer  to  the  community  which  he 
serves,  sounds  the  usual  note  against  politics,  but  brings 
out  several  new  thoughts  regarding  the  standing  of  the 
engineering  profession  in  the  community. 

As  to  general  principles,  he  stres.ses  the  need  for  high- 
way mileage,  but  his  conclusions  may  be  questioned.  In 
certain  sections  where  traffic  has  developed  in  concen- 
trated form,  it  .seems  impossible  to  lay  down  a  rule  for, 
or  to  determine  the  value  of,  road  .service.  His  state- 
ment that  it  is  not  necessary  to  worry  about  future  traf- 
fic should  be  carefully  considered  in  connection  with  the 


other  matter  in  the  book  and  not  accepted  alone.  The 
paragraph  on  the  demands  of  traflic  is  well  founded  on 
the  principle  that  we  should  not  build  highways  to  can-y 
a  certain  selected  small  number  of  vehicles.  He  lays 
down  in  this  chapter  eleven  principles  that  point  out  the 
difliculties  with  which  highway  engineers  are  faced. 

In  the  second  chapter,  which  treats  of  proportion  and 
economy  in  design,  the  author  calls  attention  to  several 
things  necessary  in  the  design  of  highways  and  highway 
structures  which  are  not  ordinarily  considered  by  the 
engineer.  He  divides  the  subject  between  solutions  for 
pioneer  districts  and  those  for  more  settled  districts, 
which  is  a  correct  method  of  division.  He  also  calls 
attention  to  the  necessity  for  small  savings  which  in  the 
aggregate  will  reach  large  sums  in  a  long  period  of  time. 
Chapter  III,  covering  classification,  routes  and  general 
engineering  location,  is  quite  unusual  in  its  method  of 
approach  to  the  subject.  The  author  appears  to  be  sound 
in  his  conception  of  the  value  of  traffic  censuses,  and  also 
conservative  in  pointing  out  the  necessity  for  making  all 
possible  modifications  in  results  secured  from  traffic 
censuses  on  account  of  special  causes,  either  for  increase 
or  decrease  of  traffic. 

The  author's  discussion  of  highway  financing,  includ- 
ing the  appendix,  is  valuable  and  should  be  in  the  mind 
of  every  engineer.  The  three  principles  of  the  distribu- 
tion of  tax  burden  are  excellent.  His  chapter  on  this 
subject  is  generally  sound.  His  treatment  of  selection 
of  route  is  well  done,  and  the  chapter  on  general  engi- 
neering location  is  a  valuable  addition  to  the  literature 
on  this  subject.  It  seems  unfortunate  that  the  writer 
found  it  necessary  to  state  that  this  work  would  not  be 
of  much  interest  to  most  of  the  younger  engineers.  It 
is  exactly  what  the  younger  engineers  need. 

In  the  chapter  on  grades  and  alignment,  which  is, 
without  doubt,  the  best  portion  of  the  book,  the  author 
goes  into  the  selection  of  grades  and  the  discussion  of 
maxima  and  minima  at  length  and  with  great  care.  It 
may  be  that  a  little  too  much  consideration  is  given  to 
the  question  of  horse-drawn  traffic,  particularly  for 
those  sections  where  motor  traffic  is  heaN-y. 

The  discussion  upon  selection  of  grades  for  motor 
truck  traffic,  while  theoretical  and  to  some  extent  beyond 
the  power  of  the  engineer  to  prove,  opens  up  a  new  line 
of  thought  and  will  probably  give  rise  to  formulas  which 
will  be  more  possible  of  demonstration.  The  author  has 
been  courageous  and  in  advance  of  his  time  in  making 
up  the  tables  of  capitalization  cost  and  the  different 
grades  illustrating  these  tables.  His  selection  of  ex- 
amples to  illustrate  his  argument  is  good.  The  few 
words  on  minimum  grades  are  well  selected,  and  what 
he  says  of  alignment  and  sight  distance  is  complete. 

Chapter  V  on  cross  .sections  of  rural  roads  is  a  com- 
pilation of  information  regarding  road  cress  sections 
which  is  exceedingly  full  and  complete.  The  discussion 
of  the  different  features  of  this  particular  topic  is 
admirable,  and  the  collection  of  plates  and  tallies  show- 
ing the  practices  in  different  localities  is  valuable. 

Chapter  VI  on  drainage  design  does  not  seem  as  com- 
plete or  satisfactory  as  the  other  chapters  of  the  book. 
The  discussion  of  rainfall,  run-off  and  culvert  area  is 
good,  though  that  upon  values  of  different  types  of  cul- 
verts is  not  a.f  complete  as  one  would  like  to  have  it. 

The  summary  at  the  end  of  the  chapter  on  drainage 
f-hould  have  been  enlarged  to  cover  principles  in  the 
same  manner  as  those  on  grades  and  alignment  and 
cross  sections  of  rural  road«. 
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Concluding,  the  review  of  this  book  indicates  that  it 
is,  as  a  whole,  an  excellent  piece  of  work,  and  used  with 
intelligence  should  do  much  to  help  the  highway  engi- 
neers of  the  different  states  in  solving  their  great  proij- 
lems.  The  author  is  to  be  congratulated  on  his  careful 
and  painstaking  consideration  of  the  different  topics 
involved.  It  is  far  easier  to  review  and  criticize  than  it 
is  to  write  and  complete  a  work  of  this  kind.  In  the 
opinion  of  the  writer  this  volume  is  an  excellent  piece  of 
work  attempting  to  bring  the  discussion  of  highway 
engineering  up  to  the  minute.  The  further  volumes  will 
be  awaited  with  intere.st. 


Walker's  Building  Estimator's 
Reference  Book 
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.  Am.  .Sol-.  C.B.,  Author  o 
actor.s".  Fourth  Edition. 
).     Leatherette  :   5  x  7  in.  ; 


ir.s  HEI''EKENl'E  BOOK:  A  Prac- 
bl.-  i;ouk  tor  rontractors  and  Esti- 
ing  til.-  i'o.st  of  and  Constructing  all 
s.  Mtc-. — By  Fi-ank  R.  Walker.  .\sso,-. 
3f  "Practical  Cost  Keeping  for  Con- 
Chicago,  111.  :  Frank  R.  Walker 
pp.   2931  ;  illustrated.     $10. 


The  fact  that  this  book  has  now  gone  into  its  fourth 
edition  proves  that  it  is  having  wide  use.  The  latest 
edition  is  brought  up  to  March  1,  1921,  and  contains 
matter  of  recent  interest.  The  past  three  or  four  years, 
as  the  author  well  states,  have  played  havoc  with  all 
co.st  estimates  so  that  it  is  more  than  ever  necessary  to 
have  revisions  of  such  works  as  this.  It  is  doubtful 
whether  any  revision  could  fully  take  care  of  the  revolu- 
tion in  prices  we  have  just  gone  through,  but  a:;  Mr. 
Walker  has  in  most  cases  included  base  rates  the  figures 
which  he  gives  still  have  great  use. 


Omission  of  Author's  Name 

Unfortunately  the  signature  of  Joseph  Kieran  Cos- 
tello,  Detroit,  Mich.,  was  omitted  from  the  letter 
entitled  "Little  Known  Biographies  of  Engineers,"  ap- 
pearing in  this  section,  May  19,  p.  863. 


Publications  Received 


COLLECTION  AND  DISPOSAL,  OF  MUNICIPAL  REFUSE— By 
Rudolph  Hering,  D.Sc,  Ne-w  York  City  :  Past  President  of 
American  Public  Health  Association  and  of  Engineers  Club  of 
Philadelphia;  Past  Vice-President  Am.  Soc.  C.  E.  ;  M.A.S.M.E., 
etc.,  and  Samuel  A.  Greeley,  Chicago,  111.,  M.  of  American  Pub- 
lic Health  Association,  M.  Am.  Soc.  C.  E.,  We.stern  .Society  of 
Civil  Engineers,  M.A.A.E.,  etc.  New  York  and  London :  Mc- 
Gra-w-HlU  Book  Co.,  Inc.  Paper;  6x9  in.;  pp.  653;  illu.s- 
trattd.      .f7. 

CONNECTICUT  INDUSTRIAL  WASTE  BOARD:  Report  191S- 
20.  Reprint  from  the  Report  of  the  State  Department  of 
Health.  June  30,  1920 — Hartford.  Conn,;  Department  of 
Health.     Paper;   6  x  9  in.;  pp.  72. 

DEVELOPMENT    OF    A    SYSTEM    OF   FEDER.VL    GRANTS-LX- 
AID — By   Paul   H.   Douglas.      Reprinted   from    Political   Science. 
Quarterly,  Dec,  1920.    New  York:    Academy  of  Political  Science. 
Paper  ;  6"  x  9  in.  ;  pp.   293. 
Takes  up  aids  for  agriculture,  post  roads,  vocational  education, 

etc.,  and  closes   with  an   "evaluation"   of  the  Federal  aid  system. 

THE  EFFICIENCY  OF  PUMPS  ANE  EJECTORS— By  E.  C. 
Bowden-Smith,  M.  1.  Mech.  E.,  Late  Egyptian  Civil  Service, 
Author  of  "Oil  Firing  for  Kitchen  Ranges  and  Steam  Boilers," 
etc.  New  York;  D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp. 
205  ;  illustrated.     $5. 

ENGINEERING  CONSTRUCTION  IN'  MASOXRV  AND  COX- 
CRETE:      Part   II — William   Henr\     W, ■.:■!<.    \.\.\>.    Wlutwrth 

Scholar;    M.   Am.    Soc.    C.    E.,    Challi^    i-,„|,-.,,,    mI     i:,,^i rin;; 

and  Dean  of  the  Faculty  of  Engin.  .  .  m^,  I  hiwi.mu  ..I  s,v  .Iney. 
New  York  and  London:  Longman.^.  i;i.-.  a  ai..!  r,,.  I'Kitli  ;  U  x  9 
in.;  pp.  498:  illustrated.     $12. 

ENGINEERING  ISTRUMENTS  AND  METERS — By  Edgar  A. 
Griffiths.  Ntw  York;  D.  Van  Nostrand  Co.  Cloth;  7  x  10  in.; 
pp.  360  ;  illustrated.     $7. .50. 

FACTS  AND  FIGURES  OF  THE  AUTOMOBILE  INDUSTRY  : 
Statistics  of  Production,  Registration,  Export  and  Ur.e  of  .Motoi- 
Cars  and  Motor  Trucks,  1921 — New  York:  National  Automo- 
bile I'hamber  of  Commerce,  Inc.  Paper;  6x9  in.;  po.  96;  illus- 
tratrd. 


I'HE  GROl'NDWOKK  OF  ARCHITECTURE;  Or  the  Study  of 
How  Architectural  Styles  Are  Affected  by  Structural  Engineer- 
ing— Hv  Emil  G.  Pcrrot,  Registered  Architect,  M.  Am.  Soc.  C.  E., 
M.  A.S..M.E.,  Philadelphia,  Pa.:  The  Author.  Paper;  7  x  10 
in.  ;  pp.  34  ;  illustrated. 
HOUSING  BY  EMPLOY'ERS  IN  THE  UNITED  STATES — By 
l^eifur  Magnusson.  Washington,  D.  C. :  Bureau  of  Labor 
Statistics.  Paper;  6  x  9  in  ;  pp.  283;  illustrated.  65c.  from 
Superintendent  of  Documents. 

Based     on     a     country-wide     survey,     including    various     indus- 
tries, made  in  1916.     Contains  many  valuable  data. 
THE  LAY-OUT  OF  SMALL  WATER  MAINS  :   Notes  and  Tables 
Dealing    with    Various    Problems    in    Simple,    Compound,    Doubl.- 
and  Ring  Mains — By  H.  H.  Hellins,  M.Inst.C.E.     New  York  and 
London  :    Isaac-  Pitman  &  .Sons.      Cloth  ;   6x9   in.  ;  pp.   45  ;   illus- 
trated.    $3. 
THE   LUMBER    INSPECTION   RITLES ;      Containing   Rules    Gov-  . 
erning  the  Manufacture  and  Inspection  of  the  Different  Kinds  of 
Lumber,  Weights  of  Lumber,  Comparative  Strength  of  Building 
Timbers   and    other   Information   Useful   to   the   Buyer  and  Con- 
sumer    of     Lumber — Compiled     bv     T>umber     Inspection     Rules. 
Fourth    Edition.      New    York :      Lumber    Inspection    Rules,    280 
Madison  Ave.     Leatherette  ;   4   x  6  in.  ;  pp.   341  ;   illustrated. 

M.\INTENANCE  OF  WAY  CYCLOPEDL\ :  A  Reference  Book 
Covering  Definitions,  Descriptions.  Illustrations  and  Methods 
of  Use  of  the  Matei'ials,  Equipment  and  Devices  Employed  in 
the  Maintenance  of  the  Tracks.  Bridges,  Buildings,  Water  Sta- 
tions, Signals  and  Other  Fixed  Pioperties  of  Railways — Com- 
piled   and    Edited    by    E.    T.     Howson.    Western    Editor    of    the 


Railway  Agr,  and  Editc 
E.  R.  Lewis,  Forni.-ih 
Atlantic,  and  K.  E.  K.-li 
Railway  Sif/nal  Engtni  < 
Editor,  Formei-ly  As 


of  the  Ruilicay  Maintenance  Engineer, 
c'lii.r  of  the  Duluth,  South  Shore  & 
nbim.-i-  (.Signal  Section).  Editor  of  the 
.  .XsM^t.'d  bysHomer  Hughes,  Associate 
nt  I-'i'-M  Engineer,  Interstate  Commerce 
Commission.  In  co-operation  with  the  American  Railway  Engi- 
neering Association.  New  York :  Simmons-Boardman  Publish- 
ing Co,  Cloth;  9x12  in.;  pp.  860;  illustrated.  Cloth.  $10; 
leather,  $15. 
.NEW  SOUTH  WALES  DEPARTMENT  OF  PUBLIC  WORKS: 
Report,  1920 — Sydney,  New  South  Wales:  The  Department. 
Paper;  8  x  13  in.;  pp.  101;  illustrated. 
NEW  YORK  STATE  BARGE  CANAL:  Book  of  Plans  Issued  as 
a  Supplement  to  the  .\nnual  Report  of  the  Department  of  the 
State  Engineer  and  Surveyor-,  Frank  M.  Williams,  1920 — 
Albany,  N.  Y. ;  New  York  State  Barge  Canal,  Department  of 
State  Engineer  and  Surveyor.  Cloth  ;  19  x  13  in.  ;  pp.  156  ; 
illustrated. 
POPULATION  DATA  OF  THE  UNITED  ST.\TES :  1920  Cen- 
su.s — Boston,  Mass.  :  Arthur  Perry  &  Co.  Paper  ;  3  x  6  in.  ; 
pp.    -44. 

Gives  1920  and  1910  ppopulations  of  the  110  cities  having  over 
65,000  population  by  1920  Census,  arranged  from  greate.st  to 
least  ;  also  populations  for  last  four  censuses,  with  increase  by 
decades,  for  all  places  above  10,000  in  1920,  arranged  alpha- 
belicallj-,  with   ranking  number. 

POSITIONS  IN  THE  CLASSIFIED  SERVICE  OF  THE  CITY  OF 
PHILADELPHIA  :      Classification   with   Schedule   of  Compensa- 
tion.      Clinton    Rogers    Woodruff,    Commissioner — Philadelphia, 
Pa. :     Civil  Service  Commission.     Paper  ;   6  .x  9  in.  ;  pp.  455. 
Proposed    classification    undei"    provisions    of    new    charter,    pre- 
liared  by   Griffenhagen   and  associates   and  approved   by   Philadel- 
phia Civil  Service  Commission   (but  apparently  not  yet  adopted  by 
I  Mt.v    Council ) .      Contains    specifications    for    various    classes    or 
grades  of  position,  with  titles  and  r_-ompensation. 
RAINFALL  AND  RUNOFF  IN  THE  ML4.MI  VALLEY— By  Ivan 
E.    Houk,    District    Hydiographer  ;    Assoc.    M.    Am.    Soc.    C.    E. 
Technical    Reports,     Part    VIII,     Miami     Conservancy     District. 
Dayton,  Ohio  :     The  District.     Paper  ;   6  x  9  in.  ;  pp.   234  ;  illus- 
trated.     75c. 
RETAIL  PRICES:    1913   to  Dec,   1919— Washington.  D.   C. :      Bu- 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Hay  as  Filter  for  Boiler  Water 

Sir — In  your  issue  of  May  19,  p.  869,  appeared  an  interest- 
ing item  concerning  the  "hay"  filter  used  at  Dayton,  Ohio. 

The  writer,  visiting  a  small  water-works  plant  in  Kansas 
some  twenty-five  years  ago,  saw  a  curious,  cylindrical, 
orange-colored  mass,  somewhat  suggestive  of  a  mixture  of 
macaroni,  coral  and  calves  brains.  Upon  inquiry  it  was 
found  to  be  a  bunch  of  hay  that  for  some  weeks  had  served 
in  the  plant's  hot  water  heater  for  boiler  supply. 

It  had  been  found  to  be  an  effective  filter  and  depositary 
for  calcareous  contents  of  a  very  hard  and  sediment-carry- 
ing water.  It  was  used  until  a  more  costly  filtration  plant 
restored  hay  to  its  normal  use  as  an  animal  food. 

New  York  City,  May  27.  Louis  L.  Tribus, 

Tribus  &  Massa,  Consulting  Engineers. 


Protection  of  River  Banks  with  Spur  Dikes 

Sir — The  letter  of  Enrique  Ramirez,  Engineering  Nmcs- 
Record,  May  26,  1921,  p.  909,  in  regard  to  spur  dike  river 
bank  protection,  recalls  the  installation  that  the  writer 
saw  several  years  ago  in  the  Red  River,  Louisiana. 

The  caving  banks  of  alluvial  streams  in  this  country 
have  destroyed  untold  millions  of  dollars  worth  of  prop- 
erty. A  typical  cross  section  of  such  a  stream  is  shown 
in  Fig.  1.  The  high  bank  with  the  nearly  vertical  face 
and  the  toe  of  loose  material  result  from  a  cavein  and 
which  has  not  yet  been  washed  away.  To  stop  caving 
this  toe  below  the  low  water  line  must  be  held  in  place 
and  protected  from  high  bank  to  channel  center. 

It  has  been  found  that  any  pile  dike,  built  up  to  about 
the  low  water  line  and  projecting  at  right  angles  to  the 
stream  or  pointing  down  stream  will  usually  cause  a  heavy 
scour  around  the  outer  end  and  along  the  upstream  side. 


Spur  </om 


resulting  in  failure.  It  will  also  be  a  menace  to  naviga- 
tion. Mattresses,  rock  fills,  etc.,  laid  on  the  toe  soon  break 
up  or  settle  in  the  silt  and  are  very  e.\pensive. 

.\ccordingly  the  following  method  was  employed.  Spur 
dams  were  constructed  as  sho%vn  in  Figs.  2  and  3.  They 
pointed  upstream  at  an  angle  of  about  45  deg.  They  were 
made  of  a  special  dovetailed,  interlocking  sheet-piling  built 
up  of  wood  and  concrete  combined  and  jetted  in  place  by 
a  special  marine  piledriver.  They  extend  from  the  low- 
water  line,  projecting  slightly  above  the  toe,  to  the  center 
of  the  channel  where  the  top  of  the  last  piling  is  flush 
with  the  bed  of  the  river. 

By  this  method  a  substantial  permanent  structure  is 
made  and  scour  along  the  upper  side  and  around  the  ends 
of  the  dams  is  prevented  and  navigation  is  not  menaced. 
Bodies  of  dead  water  or  very  slow  eddies  are  formed  above, 
below  and  between  the  dams,  causing  the  stream  to  drop 
its  silt  and  further  build  up  the  toe.  This  dead  water 
acts  as  a  cushion,  pushing  the  swift  water  path  away  from 
the  caving  bank. 

In  this  type  of  construction  it  was  found  necessary  to 
space  the  spur  dams  a  distance  apart  equal  to  about  one- 
fifth  the  radius  of  curvature  of  the  river  at  that  point. 
Piles  must  be  non-buoyant  or  will  work  loose  and  float  to 
the  surface.  Piling  size  and  length  vary  under  different 
conditions.  The  writer  has  seen  interlocking  piles  6  in. 
X  12  in.  X  24  ft.  placed  with  the  tops  flush  %vith  the  river 
bed  in  22  ft.  of  water  and  a  five-mile  current.  This  method 
is  covered  by  patents  in  the  United   States. 

Chicago,  June  4.  c.  P.  Chestesi. 


Loose  Anchor  Bolts  and  Chimney  Theory 

Sir — Some  time  ago  I  examined  a  self-supporting  steel 
chimney  for  a  client  who  desired  to  purchase  it.  I  noticed 
the  top  move  what  seemed  to  me  4  to  6  in.  when  the  wind 
blew;  its  velocity  that  day  was  at  times  45  miles  an  hour. 
The  chimney  was  in  a  very  exposed  position.  Imagine  my 
surprise  to  find  that  the  nuts  on  the  anchor  bolts  had  been 
loosened  so  that  those  I  examined  were  S  to  ii  in.  clear  of 
the  top  of  the  bracket  or  lug  which  was  riveted  to  the  bell 
base  of  the  chimney. 

Why  all  the  mathematical  calculations  of  the  necessary 
size  and  number  of  bolts,  weight  of  foundation  masonry, 
etc.?  Here  was  a  chimney  5  ft.  in  diamet«r  and  118i  ft. 
high,  resting  upon  a  cast-iron  base,  and  adjusting  itself 
to  as  many  new,  nearly  vertical  positions  as  there  were 
directions  of  the  wind.  The  six  2i-in.  anchor  bolts  were 
set  on  a  10-ft.  diameter  pitch  circle.  Doubtless  the  de- 
signer thought  necessary  a  6-boIt  anchorage,  each  bolt  having 
some  work  to  do,  in  fact  one  bolt  at  a  time  was  doing  all 
of  the  supporting  or  anchorage  of  the  chimney. 

This  is  another  of  the  curious  things  one  finds  occasionally 
in  the  day's  work.  W.  Wallace  Christie, 

Ridgewood,  N.  J.,  June  4.  Consulting  Engineer. 


Expressways  for  New  York  Traffic 

Sir — I  have  been  reading  with  a  great  deal  of  interest  the 
discussion  of  Charles  W.  Leavitt's  paper  on  "Expressways 
for  New  York  Traffic"  (see  isue  of  March  31,  p.  547)  which 
has  been  going  on  in  Engineering  Neirx-Reeord,  particu- 
larly the  comment  by  W.  H.  Breithaupt.  I  do  not  agree 
with  him  that  it  is  necessary  to  put  the  expressways  up  so 
high  above  the  street  level,  particularly  as  such  a  height 
would  necessitate  taking  up  too  much  room  for  the  ramp 
approaches,  whether  they  be  spiral  or  otherwise. 

However,  I  have  been  wondering  if  you  have  considered 
the  practical)ility  of  taking  a  strip  of  property,  say  100 
ft.  wide,  the  entire  length  of  the  expressway,  and  using 
the  space  above,  as  well  as  below,  for  offices  and  apartments. 
Since  the  expresoway  itself  need  not  be  over  fiO  to  80  ft. 
wide,  the  remaining  width  could  be  used  for  corridors,  ele- 
vator shafts  and  stairways  to  provide  communication  be- 
tween the  portions  of  the  buildings  below  the  expressway 
and  the  portions   above   it.  CHARLES   F.   DiNGMAN. 

Palmer,  Mass,  May  28. 
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Hints  for  the  Contractor 


Effective  Design  for  Wood  Bulkhead 
To  Hold  Fill  on  Soft  Bottom 

*  LIGHT  timber  bulkhead  has  been  used  successfully 
Ix  to  retain  a  hydraulic  fill  in  Los  Angles  harbor  where 
several  other  types  of  retaining  wall  considered  were 
found  to  be  impracticable  or  too  expensive.  The  fill  is 
located  on  the  north  and  west  sides  of  the  west  basin. 
As  a  permanent  wharf  is  to  be  built  around  this  fill 
later,  it  was  desirab'e  to  find  some  inexpensive  tem- 
porary form  of  construction 
which  could  be  built  on  very 
soft  bottom  and  which 
would  retain  a  fill  8  to  14  ^,  ^+ 
ft.  in  height.  .  A^  ' 


horizontally  as  much  as  4  ft.,  at  the  same  time  settling 
more  than  H  ft.,  which,  it  is  believed,  would  have 
destroyed  most  types  of  bulkhead. 

This    design   was   prepared   by   J.   Wyman   Ludlow, 
assistant  harbor  engineer.  Port  of  Los  Angeles. 


Night  Lighting  on  Road  Job 

As  STATED  in  the  article  on  the  Maricopa  County, 
L  Ariz.,  roads  on  p.  1026  of  this  issue,  the  concrete 
pavements  there  are  being  placed  in  two  shifts,  the  latter 
of  which  runs  from  6  p.m.  to  2  a.m.     After  dark  the 


CROSS-SECTION  OF  SEMI-FLEXIBI.E   P,tIT,KHEAD 

The  pair  of  4  x  4-in.  posts  at  the  toe  of  the  slope  , 
as  well  as  the  single  line  at  the  opposite  end  of  the 
structure,  were  pushed  down  about  6  ft.  into  the  soft 
mud  of  the  bottom  by  hand,  or  where  firmer  soil  was 
encountered  were  driven  with  a  hand  maul,  the  work- 
men using  a  boat  part  of  the  time  and  near  shore 
working  in  ship  boots  at  low  tide.  After  the  posts  and 
main  timbers  v.'ere  put  in  and  the  facing  of  1-in.  boards 
had  been  placed,  barges  of  "quarry  muck"  were  landed 
at  high  tide  alongside  the  plank  runway,  the  rock  being 
taken  in  wheelbarrows  100  ft.  each  way  from  the  barge 
and  dumped  to  form  a  solid  toe.  Care  was  taken  to 
use  battens  on  all  cracks  between  the  1-in.  board  facing. 

Bents,  such  as  that  shown  in  the  cross-section,  were 
placed  every  4  ft.  and  thus  boards  whose  lengths  were 
any  multiple  of  4  could  be  used  for  the  facing.  The 
45-deg.  slope  on  the  face  was  maintained  throughout 
and  the  number  of  braces  varied  according  to  the 
height.  The  maximum  height  required  was  14  ft. 
above  the  lower  chord  or  horizontal  2x4  timber 
which  was  set  on  the  surface  of  the  mud. 

This  type  of  bulkhead  was  developed  to  meet  the 
conditions  imposed  by  the  extreme  instability  of  the 
soil.  The  idea  was  to  obtain  a  bulkhead  which  could 
move  laterally  or  vertically  and  still  perform  its  func- 
tion of  impounding  the  discharge  from  a  suction  dredge. 
The  rock  toe  is  expected  to  prevent  undercutting,  the 
three  longitudinal  and  continuous  4  x  4-in.  anchors 
increase  in  effectiveness  as  the  fill  arises,  and  the  shape 
of  the  structure  is  such  that  there  is  no  tendency  to 
overturn.     In  the  softest  places  the  bulkhead  moved 


CONCRETE  TAMPING  MACHIN:^  FLOOD  LIGHTED 

job  is  lighted  by  acetylene  lamps  of  the  Garble  variety, 
placed  at  intervals  along  the  road  and  by  electric  light- 
ing, from  storage  batteries,  on  the  mixer.  The  accom- 
panying views  show  the  flood  lighting  of  a  finishing 
machine  and  the  illumination  of  th€  mixer. 


CURRENT     EVENTS    IN     THE     CIVIL     ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  June  16,  1921 


To  Standardize  Water-Works 
Methods  and  Materials 

Fifteen    Committees    Named    at    Cleve- 
land Convention,  Am.  W.  W.  Assoc. 
— Bartow  the  New  President 

Fifteen  committees  to  standardize 
water-works  methods,  materials,  rec- 
ords and  rules  were  announced  by  the 
council  on  standardization  of  the  Amer- 
ican Water  Works  Association  at  the 
forty-first  annual  convention  held  last 
week  in  Cleveland.  The  council,  which 
was  created  a  year  ago  and  consists  of 
George  W.  Fuller,  chairman,  Frank  A. 
Barbour,  Edward  Bartow,  George  A. 
Johnson  and  George  C.  Whipple,  has 
selected  as  secretary  Malcom  Pirnie,  of 
Hazen,  Whipple  &  Fuller,  New  York. 
The  1921-22  budget  of  the  association 
includes  an  appropriation  of  $2,000  for 
the  work  of  the  council. 

The  attendance  at  the  convention 
was  unusually  large;  about  400  active 
members,  besides  many  associates  and 
guests,  were  registered.  Nine  papers 
descriptive  of  the  Cleveland  water- 
works were  presented.  There  were  two 
sessions  for  superintendents  and  one 
each  for  filter  plant  operators  and  for 
supply  men.  The  chemical  and  bacterial 
section  held  two  sessions. 

In  his  valedictory,  President  Beek- 
man  C.  Little,  Rochester,  N.  Y.,  spoke 
for  balanced  membership,  ranging  from 
superintendents  of  the  smallest  works 
to  the  topmost  engineers  in  the  country. 
Besides  having  diverse  knowledge  the 
wafer-works  manager  must  be  a  poli- 
tician— of  the  better  sort.  He  should 
conduct  publicity  and  educational  work. 


Delaware  River  Bridge  To  Be 
Suspension  Structure 

Board    of    Engineers    Selects    Location 

At   Franklin   Square — Bridge   To 

Cost  $29,000,000 

Basing  on  studies  continued  for 
nearly  nine  months,  the  Board  of  Engi- 
neers on  the  Delaware  River  bridge 
reported  to  the  joint  interstate  bridge 


commissions  of  New  Jersey  and  Penn- 
sylvania on  June  9  on  best  location, 
type  of  structure,  and  cost  of  a  highway 
connection    between     Philadelphia     and 


Pueblo  Flood  Intensified 
by  Dam  Failure 

Earth    Dam    on    Beaver   Creek   Washed 

Out — Levees  Overtopped — Bridge 

Damage  Not  General 

Reports  on  the  effects  of  the  Pueblo 
flood  sent  by  a.  special  correspondent  of 
Engineering  News-Record  after  a  most 
difficult  tour  of  several  days  through 
the  flood  district  indicate  that  the 
destruction  and  damage  in  Pueblo  is 
not  as  serious  as  first  reports  indicated, 
and  that  bridge  and  road  washouts  in 
the  river  valleys  are  not  general  and 
can  be  repaired  for  temporary  service 
in  a  very  short  time. 

Typical  views  of  the  flooded  portions 
of  Pueblo  are  shown  on  the  opposite 
page.  The  greater  part  of  the  damage 
in  the  city  appears  to  be  chargeable  to 
submergence  and  the  attendant  influx 
of  mud  and  debris.  Failure  of  the 
levees  at  several  points  and  diversion 
of  the  river  flow  through  parts  of  its 
original  winding  channel,  straightened 
thirty  or  forty  years  ago,  are  respon- 
sible for  more  destructive  local  effects. 

Bridge  destruction  was  far  from 
general.  The  old  street  bridges  in  the 
center  of  the  city  (see  views)  were  not 
washed  out,  whereas  in  the  downstream 
pai't  of  the  city  one  railroad  bridge  was 
washed  out,  together  with  a  highway 
bridge  close  alongside,  while  another 
I'ailroad  bridg?  paralleling  the  first  re- 
mained standing.  On  Fountain  Creek 
also  one  railroad  bridge  was  destroyed. 
All  the  failures  observed  were  caused 
by  abutment  or  pier  washouts,  and  no 
material  amount  of  destruction  by  im- 
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RECOMMENDED  DESIGN  HAS  TWO  JO-IN.  WIRE  CABLES  AXD  SIX-UANE  ROADWAY  ON  SINGLE  DECK 


The  association,  President  Little  said, 
finds  it  impossible  to  meet  its  financial 
needs  from  dues  alone  and  needs  con- 
tribution.i. 

New  Officers 
A  canvass  of  the  letter  ballot  showed 
the  following  officers  for  1921-22:  Presi- 
dent, Prof.  Edward  Bartow,  Ames, 
Iowa;  vice-president,  W.  S.  Cramer, 
Lexingt^>n,  Ky.;  treasurer,  W.  W. 
Bru.sh,  New  York  City;  trustees,  G.  C 
Gensheimer,  Erie,  Pa.,  and  J.  C.  Jensen, 
Council  Bluffs,  Iowa.  There  was  no 
opposition  ticket. 

(Cnnlivuffi  on  p.  J05i) 


Camden.  It  recommends  a  location 
about  half  a  mile  north  of  Market  St., 
Philadelphia,  extending  from  a  western 
terminus  at  Franklin  Square  on  Sixth 
St.  between  Race  and  Vine  Sts.,  south- 
easterly at  right  angle-,  to  the  river  to 
an  eastern  t<'rminus  near  Fifth  and 
Linden  Sts.  in  Camden.  A  suspension 
bridge  with  single  highway  deck  and 
elevated  footwalkB  was  found  to  be  the 
most  desirable  type  of  .«trurture.  The 
bridge  will  have  a  main  span  of  1,750  ft. 
and  loaded  side  spans  of  719  ft.,  flanked 
by  viaduct  and  filled  approaches.  Ilx 
clearanre  height  will  be  1.3.5  ft.  above 
(Conlivued  on  p.  10r>2) 


pact  of  current  and  floating  debris  was 
noticed. 

The  unprecedented  height  of  the  flood 
at  Pueblo  was  due  to  the  combined 
effect  of  a  scries  of  cloudburst-like  rain- 
falls above  the  rfty  and  the  washing 
out  of  the  Schaefer  dam  of  the  Beaver 
I'ark  Land  &  Irrigation  Co.  on  Beaver 
Creek,  about  40  miles  northwest.  This 
occurred  at  the  peak  of  the  rainfall 
flood,  on  the  morning  of  June  5.  The 
location  of  the  lify  on  the  low  groun<l 
nt  the  junction  of  the  Arkansas  River 
and  Fountain  Creek  ^i.s  an  essential 
l'i:ctor  in  ponding  the  water.  The  Ar- 
kansas      ItiviT       flows       southeasterly 
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tluough  Pueblo  in  a  valley  one-quarter 
to  one-half  mile  wide  and  originally 
meandering  through  the  valley  bottom. 
Fountain  Creek  joins  it  from  the  north 
just  below  the  city.  In  the  heart  of 
Pueblo  most  of  the  bottom  land  is  south 
of  the  river,  being  bounded  by  an  abrupt 
slope  to  a  bench  or  mesa  on  which  much 
of  the  newer  residential  portion  of  the 
city  is  located.  The  destruction  was 
confined  to  the  low  area,  including  the 
extensive  railroad  yards  of  the  Santa 
Fe,  the  Denver  &  Rio  Grande  and 
Missouri  Pacific  lines,  the  Union  Sta- 
tion, business  and  industrial  districts 
and  the  like. 

Early  in  the  rise  of  the  Arkansas  the 
river  overflowed  the  levees  of  lead- 
smelter  slag  blocks  and  granite  facing 
that  confined  the  rectified  channel,  and 
swept  in  a  fan  out  into  the  business  and 
nowntown  districts,  which  it  ultimately 
flooded  15  ft.  deep.  Washing  out  of 
the  levees  occurred  at  a  few  points,  as 
at  the  south  end  of  the  Santa  Fe  bridge 
— the  K-truss  structure  shown  in  two 
of  the  views — whence  the  water  flowed 
in  a  southerly  loop  along  a  part  of  the 
original   river  channel. 

By  the  submergence  and  the  current 
through  the  city,  wooden  houses  were 
floated  and  smashed  against  more  resist- 
ant structures,  in  turn  causing  many 
of  the  more  substantial  buildings  to 
collapse.  Fire  that  started  in  the 
lumber  yards  added  to  the  danger  at 
the  height  of  the  flood,  but  it  was 
brought  under  control  largely  with  the 
aid  of  the  continuing  rain.  As  has 
already  been  reported  by  press  dis- 
patches substantially  correctly,  about 
350  city  blocks  have  been  wholly  or 
partly  ruined,  ond  more  than  50  large 
business  buildings  damaged  by  water 
or  fire.  Generally  speaking  frame 
buildings  were  utterly  destroyed,  while 
substantial  brick  wall  construction  of 
13-in.  thickness  resisted  in  gratifying 
manner.  A  big  concrete  grain  elevator, 
which  for  a  day  or  two  stood  in  a  sea 
of  mud  and  water,  proved  to  be  undam- 
aged when  the  flood  receded. 

Breakage  of  water  mains  and  local 
blocking  of  the  sewers  added  to  the 
difficulties  of  existence  in  the  flooded 
district.  Gas  and  electric  light  re- 
mained in  service,  partly  at  least,  in 
residential  districts  above  flood  level. 

Two  strenuous  attempts  made  by  the 
correspondent  to  reach  the  washed-out 
Schaefer  dam  failed,  passage  being 
effectively  blocked  by  bridge  destruc- 
tion. According  to  an  eye-witness  at 
Beaver,  the  flood  wave  which  rushed 
down  the  canyon  on  failure  of  the  dam 
formed  a  bore  ^0  ft.  high  and  600  ft. 
wide,  in  which  rocks  up  to  a  cubic  yard 
in  size  were  carried  along.  Cottonwood 
trees  were  marked  30  ft.  high  with 
debris. 

However,  the  Schaefer  dam  and  a  few 
very  small  earth  dams  are  the  only 
failures  of  this  class  of  structure  in  the 
Colorado  storm  district,  in  spite  of  the 
general  distribution  of  the  flood  rain- 
fall over  a  large  part  of  the  Eastern 
Slope.  The  Skagway  dam,  previously 
reported  to  have  failed,  is  still  in  place; 


its  steel-plate-faced  rock-fill  structure 
seems  to  have  resisted  the  flood  effects 
successfully. 

The  Schaefer  dam,  90  ft.  high,  was 
originally  designed  as  a  hydraulic-fill 
structure,  under  O.  K.  Parker.  Subse- 
quently team  and  scraper  fill  construc- 
tion was  advised  by  the  late  T.  O.  Jay- 
cox,  then  state  engineer.  A  study  of 
its  destruction  has  not  been  possible,  as 
indicated,  but  the  probabilities  are  that 
inadequate  spillway  capacity  and  cutting 
of  the  downstream  slope  by  overflow 
were  responsible  for  the  washout. 

Dowell  Bill  Strengthened  by 
House  Committee's  Action 

(  Waaliingtoii  Concsiiondencr) 
Friends  of  the  Dowell  road  bill  are 
much  elated  over  the  strategy  practised 
by  the  committee  on  roads  of  the  House 
in  attaching  the  Dowell  bill,  as 
amended,  to  the  Phipps  biil.  The 
Phipps  bill,  which  provides  for  an  ex- 
tension of  time  to  the  states  that  have 
been  unable  to  absorb  all  the  federal- 
aid  money  during  the  current  year,  al- 
ready has  passed  the  Senate.  This  has 
the  effect  of  throwing  the  Phipps  bill, 
with  the  Dowell  rider,  into  conference, 
once  that  the  measure  has  passed  the 
House.  While  Senator  Townsend  may 
devise  some  means  of  delaying  action, 
it  is  admitted  that  a  very  decided  ad- 
vantage has  been  gained  by  the  pro- 
ponents of  the  Dowell  bill.  Great  pres- 
sure in  favor  of  the  Phipps  bill  will 
be  brought  by  the  states  that  have 
not  absorbed  their  quota  of  federal 
funds,  for  if  the  Phipps  bill  does  not 
become  a  law  before  July  1  the  un- 
absorbed  portion  of  the  fund  will  be 
returned  to  the  Treasury. 

The  present  plan  is  for  the  House 
to  bring  up  the  Phipps  bill  on  June 
20.  To  do  so  will  require  a  suspension 
of  the  rules,  which  calls  for  a  two- 
thirds  vote. 

Minor  Amendments  Only 
The  only  major  amendment  made  to 
the  Dowell  bill  by  the  House  committee 
was  in  the  provision  regarding  roads 
in  the  forest  reserves.  The  amendment 
provides  that  50  per  cent  of  funds  thus 
expended  must  be  used  in  connecting 
main  roads.  The  notice  as  to  mainte- 
nance was  increased  from  60  to  100 
days. 

Hearings  on  the  Dowell  bill  before 
the  House  committee  covered  much  the 
same  ground  as  did  the  hearings  be- 
fore the  Senate  committee.  Witnesses 
appearing  before  the  committee  were 
unanimous  that  a  prompt  determination 
of  the  federal  government's  policy  is 
necessary  to  the  effective  carrying  for- 
ward of  the  state  and  county  programs. 
Thomas  H.  MacDonald,  Chief  of  the 
Bureau  of  Public  Roads,  urged  among 
other  things  that  the  bill  should  give 
authority  for  the  federal  government 
to  train  men  for  highway  work.  His 
suggestion  is  that  this  training  should 
be  confined  to  graduate  engineers  who 
would  be  glad  to  accept  nominal  sal- 
aries in  order  to  get  the  advantage  of 
the  instruction  and  actual  practice 
which  the  government  could  offer. 


Senator  Phipps,  of  Colorado,  told  the 
House  committee  that  federal  aid  now 
represents  only  one-tenth  of  the  amount 
expended  on  highways  and  for  that 
reason  he  believes  that  the  point  ha.'.^ 
not  been  reached  where  federal  mainte- 
nance should  be  given  consideration. 
The  time  will  come,  he  declared,  when 
it  must  be  considered. 


New  Yorkers  Continue  to  Fight 
Passaic  Valley  Sewerage 

The  committee  on  pollution  and  sew- 
erage of  the  Merchants  Association  of 
New  York,  which  has  been  the  moving 
spirit  in  the  effort  to  prevent  the 
Passaic  Valley  sawage  being  disposed 
of  in  New  York  B-iy,  has  returned  to 
the  attack  follow" .ig  the  decision  of  the 
United  States  Supreme  Court  noted  in 
these  pages  Mey  19,  p.  849.  In  a 
report  to  the  association  the  committee 
contends  that  the  stipulations  laid 
down  by  the  Supreme  Court  are  im- 
possible of  determination.  Particularly 
it  objects  to  the  clauses  which  say  that 
there  shall  be  absence  in  the  New  York 
Bay  and  its  vicinity  of  odor  due  to 
putrefaction  of  orgai;ic  matters  con- 
tained in  the  Passaic  Valley  sewage 
thus  discharged.  It  claims  that  it  will 
be  impossible  to  determine  if  there  is 
pollution  whether  it  is  due  to  Passaic 
Valley  sewage  or  any  of  the  other 
sewage  being  dumped  into  the  harbor 
from  various  sources.  The  committee 
states  "The  health  of  over  10,000,000 
people  in  this  metropolitan  distric*'  is 
threatened  by  the  liquid  filth  that  would 
surround  us,  and  we  should  not  have  to 
wait  until  a  great  menace  confronts  us 
when  pestilence  and  death  may  claim 
thousands  of  our  citizens  to  obtain 
technical  legal  evidence." 

The  committee  therefore  recom- 
mended that  it  be  authorized  to 
endeavor  to  secure  the  appointment  by 
the  War  Department  of  a  competent 
sanitary  engineer  who  shall  be  required 
to  make  frequent  inspections,  examina- 
tions, and  analyses  of  the  harbor  at 
various  typical  points,  and  to  make  a 
full  and  complete  report  of  the  same. 
Further,  it  recommended  that  a  tax- 
payers' suit  be  brought  in  New  Jersey 
to  restrain  the  expenditure  of  the 
amount  needed  to  complete  the  Passaic 
Valley  sewerage  system  on  the  ground 
that  such  expenditure  has  been  ren- 
dered unnecessary  by  the  Supreme 
Court's  stipulations.  These  guarantee 
the  elimination  from  the  sewage  of 
deleterious  matter  to  such  an  extent 
that  the  outflow  from  the  sewer  may  be 
located  in  Newark  Bay,  thus  rendering 
further  extensions  of  the  sewer  unnec- 
essary, according  to  the  committee. 

The  directors  did  not  approve  the 
second  suggestion,  but  asked  the  com- 
mittee to  establish  contact  with  the 
New  Jersey  State  Chamber  of  Com- 
merce and  other  commercial  organiza- 
tions in  New  Y'ork  City  with  a  view  of 
enlisting  their  aid  in  the  modification 
of  the  plan,  which  would  make  the  con- 
struction of  the  outlet  sewer  from  New- 
ark  Bav   to  New  York   Harbor  unnec- 
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Arkansas  Road  Law  Declared 
Invalid  by  Supreme  Court 

In  a  unanimous  decision  handed  down 
June  6  the  U.  S.  Supreme  Court,  re- 
versing- the  judgement  of  the  State 
courts,  has  declared  invalid  the  Arkan- 
sas road  law  under  which  local  im- 
provement districts  have  been  formed 
and  property  within  them  taxed  to  pay 
for  the  "benefits"  derived.  The  case 
was  that  of  the  Kansas  City  Southern 
Ry.  Co.  and  the  Texarkana  &  Fort 
Smith  Ry.  Co.  vs.  Road  Improvement 
District  No.  6  in  Little  River  County. 
Assessments  amounting  to  $67,900, 
amounting  to  $7,000  per  mile  of  track 
for  9.7  miles  within  the  taxable  zone, 
were  demanded  from  the  railroads  by 
the  road  commissioners  for  the  con- 
struction of  a  gravel  road  11.2  miles 
long. 

The  Supreme  Court  decision,  de- 
livered by  associate  Justice  McRey- 
nolds,  declares  that  "the  statute  under 
consideration  prescribed  no  definite 
standard  for  determining  benefits  upon 
proposed  improvements,"  and  that  in 
this  case,  which  the  Arkansas  courts 
had  held  to  be  within  the  law  and  valid, 
"we  think  the  discrimination  so  palpa- 
ble and  arbitrary  as  to  amount  to  a 
denial  of  the  equal  protection  of  the 
law." 

Taxes  on  Zone  Basis 

"They  divided  the  farming  lands  into 
five  zones,"  the  decision  says,  "deter- 
mined by  distance  from  the  highways 
and  assessed  uniform  benefits  within 
the  same  zone  without  regard  to  im- 
provements or  market  value." 

"Town  lots,"  the  decision  adds,  "were 
likewise  assessed  at  $10,  $15,  $20  and 
$25  each,  according  to  location.  A  pipe 
line,  a  telephone  line  and  a  telegraph 
line  were  severally  assessed  at  $2,500, 
$300  and  $200  per  mile  without  any 
designated  basis." 

"Benefits  from  local  improvements" 
according  to  the  Supreme  Court,  "must 
be  estimated  upon  contiguous  property 
according  to  some  standard  which  will 
probably  produce  approximately  correct 
general  results.  To  say  that  9.7  miles 
of  railroad  in  a  purely  farming  section, 
treated  as  an  aliquot  part  of  the  whole 
system,  will  receive  benefits  amounting 
to  $67,000  from  the  construction  of  11.2 
miles  of  gravel  road  seems  wholly  im- 
probable, if  not  impossible.  Equal  pro- 
tection of  the  law  must  be  extended  to 
all." 

The  decision  concludes  with  this  in- 
struction to  the  Supreme  Court  of 
Arkansas: 

"The  judgment  of  the  court  below  is 
reversed  and  the  cause  remanded  for 
further  proceedings  not  inconsistent 
with  this  opinion." 

Stoughton  Resigns  Secretaryship 

The  board  of  directors  of  the  Ameri- 
can Institute  of  Mining  and  Metal- 
lurgical Engineers  has  accepted  with 
regret  the  resignation,  after  eight 
years  of  service,  of  Bradley  Stoughton 
as  secretary,  and  has  put  upon  record 
its  appreciation  of  his  long  and  effi- 
cient service. 


Delaware  River  Bridge 

(Contvmed  from  p.  10i9) 
mean  high  water  for  a  width  of  800  ft., 
and  the  gradients  of  the  roadway  on 
either  side  will  be  3J  per  cent.  The 
cost  of  this  structure  including  real 
estate  is  estimated  at  $28,871,000. 

These  recommendations  were  based 
on  studies  of  traffic  distribution  (includ- 
ing origin  and  destination),  core  bor- 
ings to  determine  the  depth  to  fock  at 
five  different  sites  distributed  over 
about  two  miles  length  of  the  river,  and 
comparative  designs  and  estimates  of 
bridge  stnictures.  These  studies  showed 
that  the  center  of  population,  the  center 
of  location  of  industries,  and  the  center 
of  cross-river  vehicle  traffic  in  Phila- 
delphia lie  north  of  Market  St.,  that 
rock  foundations  are  available  at  all  of 
the  sites  considered  at  depths  of  70  to 
about  120  ft.,  with  least  depth  (80  to 
90  ft.)  at  the  Franklin  Square  site, 
that  spans  of  1,750  to  1,800  ft.  would 
be  required  if  no  obstructions  between 
pier-head  lines  are  permitted,  and  that 
the  cost  would  range  from  $29,000,000 
for  the  Franklin  Square  location  to 
$39,000,000  for  a  location  at  Washingon 
Square   (south  of  Market  St.). 

A  ruling  as  to  the  required  vertical 
cleai-ance  was  obtained  from  the  War 
Department  after  hearings  before 
Major  L.  E.  Lyon,  U.  S.  Engineer 
Officer,  and  consideration  of  the  case 
by  the  Chief  of  Engrineers.  It  was 
shown  by  the  engineers  of  the  Brid.^e 
Commission  that  all  navigation  needs 
would  be  satisfied  by  a  clearance  of 
135  ft.  above  mean  high  water,  and 
the  Board's  request  for  approval  of  a 
plan  that  would  provide  this  clearance 
height  for  a  width  of  800  ft.  and  would 
not  obstruct  the  channel  between  pier- 
head lines  was  granted. 

On  account  of  the  narrowness  of  the 
Philadelphia  streets  a  certain  amount 
of  street  widening  is  necessary  at  the 
Philadelphia  end.  Sixth  St.  is  to  be 
widened  from  Market  St.  north  to 
Spring  Garden  St.,  Vine  St.  from  Sixth 
St.  to  Broad  St.,  and  Ridge  Ave.  run- 
ning northwesterly  from  Vine  St.  to 
Broad  St.,  to  widths  of  about  80  ft.  For 
future  construction  the  widening  of 
streets  forming  a  traffic  circuit  around 
the  Philadelphia  business  district  is 
recommended,  in  conformity  with  prior 
recommendations  by  a  city  planning 
committee.  On  the  Camden  side  of  the 
river  a  short  length  of  new  street 
running  southeastward  is  projected. 

The  structure  designed  by  the  board 
provides  six  vehicle  lanes  by  means  of 
a  single  roadway  57  ft.  wide  between 
curbs.  To  either  side  of  this  roadway 
there  is  provision  for  a  street-car  track, 
and  outside  the  line  of  the  cables  a 
rapid  transit  track.  The  two  parallel- 
wire  suspension  cables,  each  30  in.  in 
diameter,  are  89  ft.  apart,  while  the 
out-to-out  length  of  floorbeam  is  1221 
ft.  Stiffening  trusses  28  ft.  deep,  con- 
tinuous between  towers,  provide  for  dis- 
tributing load  concentrations.  The  type 
of  structure  is  notable  for  having  the 
cables  anchored  to  the  tops  of  the  col- 
umn towers,  the  relative  movement  of 


main  and  side  spans  being  compensated 
for  by  bending  of  the  towers. 

Public  hearings  on  the  recommenda-  ' 
tions  of  the  board  of  engineers  will  be 
held  by  the  Joint  Bridge  Commissions 
within  the  current  week,  with  a  view 
to  making  it  possible  to  arrive  at  a 
decision  conceming  the  adoption  of  the 
board's  recommendations  before  the 
end  of  the  month.  If  work  is  begun 
without  delay,  the  board  states,  the 
bridge  can  be  built  by  July  4,  1926,  the 
sesquicentennial  of  the  Declaration  of 
Independence. 

The  board  of  engineers  consists  of 
George  S.  Webster,  chairman;  Ralph 
Modjeski,  and  Laurence  A.  Ball.  Cle- 
ment E.  Chase  is  principal  assistant 
engineer.  L.  S.  Moisseiff  is  consulting 
designing  engineer,  Paul  P.  Cret  is 
architect,  and  Arnold  W.  Brunner  is 
consulting  architect. 


Alaskans  Ask  Harding  to  Appoint 
New  Railroad  Commission 

President  Harding  has  been  memo- 
rialized by  the  Chamber  of  Commerce 
of  Seward,  Alaska,  to  appoint  a  new 
commission  to  take  over  the  construc- 
tion of  the  Alaskan  Railroad,  being 
carried  out  by  the  Alaskan  Engineering:; 
Commission.  It  is  charged  that  there 
has  been  undue  delay  and  wastefulness 
in  completing  the  work;  that  while  the 
work  has  already  run  for  more  than 
six  years,  private  contractors  at  one 
time  agreed  to  complete  it  within 
eighteen  months.  The  President  is 
asked  to  appoint  "a  practical  railroad 
builder." 

800  Present  at  Ridgway  Dinner 

About  800  engineers  and  contractors 
of  the  metropolitan  district  attended  a 
dinner  at  the  Hotel  Pennsylvania,  New 
York  City,  June  9,  as  a  testimonial  to 
Robert  Ridgway  on  his  recent  promotion 
to  the  position  of  chief  engineer  of  the 
New  York  Transit  Commission.  En- 
gineers and  contractors,  old  and  young, 
in  the  city's  service  and  in  private 
practice,  constituted  a  gathering  unique 
in  point  of  size  and  representative 
character. 

J.  Waldo  Smith,  chief  engineer  of  the 
New  York  Board  of  Water  Supply, 
acted  as  toastmaster  and  the  principal 
speaker  was  the  Hon.  George  McAneny, 
newly  appointed  chairman  of  the  Tran- 
sit Commission,  who  paid  an  eloquent 
tribute  to  the  technical  and  personal 
qualifications  of  the  commission's  new 
chief  engineer.  Among  the  other  speak- 
ers were  John  H.  Delaney,  former 
Transit  Construction  Commissioner, 
Judge  Edward  E.  McCall,  former  pub- 
lic service  commissioner,  Major-Gen. 
O'Ryan,  who  commanded  the  27th 
Division  .of  the  A.E.F.  in  France, 
Col.  William  Barclay  Parsons,  consult- 
ing engineer  and  the  first  chief  engineer 
of  the  New  York  subway  work,  and 
John  F.  Galvin,'  Catskill  Aqueduct  com- 
missioner. Mr.  Ridgway  concluded  the 
program  with  an  expression  of  thanks 
for  the  honor  shown  him. 

The  arrangements  for  the  dinner 
were  in  the  hands  of  W.  J.  Buhrendorf. 
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Water  Works  Convention 

(Continued  from  p.  1019) 

The  new  executive  committee  re- 
appointed John  M.  Diven  as  secretary 
and  named  a  new  publication  commit- 
tee, including  Prof.  John  H.  Gregory 
and  Abel  Wolman,  both  of  Baltimore, 
Md.,  as  chairman  and  editor.  The  old 
finance  committee  was  replaced  by 
George  C.  Andrews,  Buffalo,  chairman; 
C.  R.  Henderson  and  J.  W.  Ackernian. 

Officers  nominated  for  1922-23  were: 
President,  W.  S  Cramer;  vice-president, 
George  W.  Fuller;  treasurer,  W.  W. 
Brush;  trustees,  George  W.  Batchelder 
and  J.   W.   Ellms. 

Finances — The  retiring  finance  com- 
mittee, George  A.  Johnson,  chairman, 
reported  a  deficit  for  the  year  of 
$2,009,  met  from  the  reserve  fund.  A 
budget  of  §18,000  was  announced; 
$1,255,  it  is  estimated,  will  have  to 
come  from  the  reserve  fund  unless 
there  is  a  successful  drive  for  new 
members.  The  reserve  fund  now 
stands  at  $12,000  par  value  of  $11,000 
market  value  of  the  securities,  mostly 
Liberty  Bonds. 

Subject  to  final  action  by  the  execu- 
tice  committee,  Philadelphia  was 
chosen  as  the  meeting  place  of  the 
1922  convention. 

Standardization  Committees 

In  presenting  its  report,  the  council 
on  standardization  announced  that  the 
various  committees  will  submit  for 
approval  by  the  association  a  program 
of  the  work  contemplated.  The  com- 
mittees were  urged  to  conduct  research 
and  practical  work  simultaneously,  so 
that  water-works  operators  may  benefit 
from  the  activities  at  an  early  date. 

Besides  the  investigations  to  be 
made  by  the  standardization  commit- 
tees, the  council  proposes  to  secure  brief 
abstracts  of  reports  and  papers  of 
interest  to  members,  paying  younger 
members  a  half  cent  a  word  for  the 
work  and  printing  the  abstracts  in  the 
Journal  of  the  association.  The  council 
has  appointed  the  following  committee 
on  abstracts,  to  report  by  Sept.  15:  A. 
L.  Fales,  of  Metcalf  &  Eddy,  Boston,  J. 
N.  Chester,  F.  C.  Jordan,  R.  S.  Weston 
and  Abel  Wolman. 

The  15  standardization  and  research 
committees,  with  the  names  of  their 
chairmen,  are  as  follows: 

Water  Analysis,  Jack  J.  Hinman,  Jr., 
Iowa  City;  Drinking  Water,  A.  W. 
Freeman.  Columbus;  Load  Factors  for 
Purification  Plants,  E.  E.  Wall,  St. 
Louis;  Colloid  Chemistry,  R.  S.  Weston, 
Boston;  Watershed  Protection.  T.  De 
L.  Coffin,  New  York;  Industrial  Wastes, 
A.  L.  Fales,  Boston;  Pumping  Station 
Betterment.^,  Leonard  A.  Day.  St. 
Louis;  Distribution  Systems,  G.  G. 
Dixon,  Akron,  Ohio;  Services,  J.  M. 
Diven,  New  York;  Sanitary  Fountains, 
J.  H.  Dunlap,  Iowa  City;  Testing  Water- 
Works  Materials,  John  H.  Gregory, 
Baltimore;  Water  Waste  Control,  W. 
W.  Brush.  New  York;  Meter  Scheflules, 
Allen  Hazen,  New  York;  Relations  Be- 
tween Water- Works  and  Consumers.  F. 
C.  Jordan,  Indianapolis;  Water  Depart- 


ment Records  and  Reports,  (municipal 
plants)  George  H.  Fenkell,  Detroit, 
Mich.;  (privately  owned  plants)  John 
N.  Chester,  Pittsburgh,  Pa. 

Aside  from  the  council  on  standard- 
ization, and  apparently  due  to  changes 
caused  by  its  creation,  the  standing 
technical  committees  reported  little  but 
"progress,"  with  the  notable  exception 
of  the  committee  on  standard  specifica- 
tions for  water  meters,  C.  M.  Saville, 
Hartford,  Conn.,  chairman.  The  report 
of  this  committee,  with  full  specifica- 
tions, (see  Journal  of  the  Association 
for  May,  1921)  was  adopted  by  the  con- 
vention. 

Real  although  slow  progress  was 
also  reported  for  the  committee  on 
standard  specifications  for  cast-iron 
pipe,  F.  A.  Barbour,  Boston,  chairman. 
This  committee,  created  ten  years  ago, 
and  working  in  co-operation  with  a 
joint  committee  of  the  New  England 
Water-Works  Association,  presented 
tentative  revised  joint  specifications  in 
1917,  but  without  the  co-operation  of 
the  manufacturer  members  of  the  com- 
mittee. This  check,  combined  with  war 
and  post-war  conditions,  has  prevented 
much  further  progress,  and  the  com- 
mittee i-eported  that  it  does  not  yet 
seem  opportune  to  attempt  rapid 
progress.  Present  indications,  after 
correspondence  with  a  number  of  pipe- 
users  and  taking  into  account  the 
attitude  of  the  pipe  makers,  are  that  the 
proposals  for  uniform  pipe  diameter 
and  for  changes  in  chemical  com- 
position of  pipe  will  be  given  up  or 
postponed.  Arrangements  for  flexure 
tests  to  throw  light  on  chemical  com- 
position have  been  made  with  Dr. 
Molderke  by  the  pipe  manufacturers. 
I;  is  hoped  that  a  way  may  be  found 
to   make   studies   of   pipe  coatings. 

Bacterial  and  Chemical  Section 

At  the  meetings  of  tne  bacterial  and 
chemical  section  the  subjects  nearly  all 
bore  on  collodial  chemistry  and  its 
various  ramifications  into  the  field  of 
water  chemistry.  An  operators'  section, 
similar  to  the  laboratory  section,  will 
probably  be  formed  by  next  year.  Dis- 
cussions were  live  and  directed  mainly 
toward  the  appraisement  of  the  new 
electrical  neutrality  methods  as  applied 
to  coagulation  and  filtration.  The 
newly  elected  officers  of  the  section 
are:  Chairman,  Allen  Hazen;  secre- 
retary,  J.  J.  Hinman,  Jr.;  executive 
committee,  L.  H,  Enslow,  H.  E.  Jordan, 
W.  M.  Clark,  N.  J.  Howard,  M.  F.  Stein, 
A.   M.  Baswell,  Warren   Hatfield. 

Manufacturers  Have  Floor 

An  innovation  at  this  convention  was 
an  evening  program  of  papers  by  .sup- 
ply men,  arranged  by  the  Water-Works 
Manufacturers  Association.  Charles 
H.  Ade,  National  Meter  Co.,  under  the 
title,  "Water  Supply  from  the  Supply 
Men's  Viewpoint,"  amused  those  pres- 
ent by  random  reflections  on  men  and 
things  In  and  near  the  water-works 
field.  Peter  P.  Dean,  Cutler-Hammer 
Manufarturing  Co.,  told  of  the  develop- 
ment and  application  of  electrical  oper- 
ation   and    control    of    valves.      F.    B. 


Leopold,  Pittsburgh  Filter  &  Engineer- 
ing Co.,  recited  his  experiences  in  de- 
veloping an  oil  engine.  R.  K.  Blanch- 
ard,  Neptune  Meter  Co.,  New  York 
City,  reviewed  the  work  of  the  Amer- 
ican, the  New  England  and  the  Manu- 
facturers' Water  Works  Associations  in 
standardizing  meters  and  meter  spec- 
ifications. Incidentally,  Mr.  Blanchard 
stated  that  statistics  obtained  from  the 
makers  showed  that  the  number  of 
water  meters  in  use  was  about  4,400  in 
1880  and  8,450,000  in  1920. 

Some  of  the  convention  papers  and 
discussions  will  be  found  abstracted 
elsewhere  in  this  and  succeeding  issues. 


May  Build  $25,000,000  Bridge 
Across  San  Francisco  Bay 

The  San  Francisco  real  estate  firm 
of  A.  J.  Rich  &  Co.  announces  in  the 
San  Francisco  daily  press  that  it  has 
arranged  for  the  necessary  capital  witli 
which  to  construct  a  $25,000,000  bridge 
from  Candlestick  Point  near  South  San 
Francisco  (about  6  miles  in  an  air  line 
south  of  the  Feriy  Building) ,  to  a  cor- 
responding point  on  the  Alameda  side 
of  the  bay.  This  would  be  a  real  estate 
devolpment  scheme,  contemplating  the 
development  of  large  areas  of  land 
near  each  terminal  of  the  bridge.  The 
bridge  plans,  it  is  stated,  were  prepared 
by  Gustav  Lindenthal  of  New  York. 
The  structure  would  be  designed  for 
steam  and  electric  lines,  as  well  as  for 
vehicular  traffic,  and  would  have  a  bas- 
cule span  to  permit  the  passage  of 
shipping.  The  construction  is  estimated 
to  require  three  to  four  years.  The 
approval  of  the  War  Department  has 
not  yet  been  secured. 

Engineering  Societies 


Calendar 


Annual  Meetings 


\MEKTrAN' SoriKTV  FOR  TRSTING 
MAT1-IKIAI,S.  Philailelphia  :  An- 
nual moctinc.  .Vsliury  Park.  N.  J.. 
June  20-24. 

society'  FOn  TTTR  PROMOTION 
OF  K.VGI.NKKRINO  KDUr ATION. 
University  of  Pittsbureh.  Pitts- 
tiurcli.  Pa.  .  .Vnnual  Convention. 
New  Havin,  Conn.,  June  28-Julyl. 


The  Providence  (R.  I.)  Kngineering 
Society  has  abandoned  its  project  for 
the  purchase  and  use  of  the  rectory  of 
St.  John's  Church  as  a  club  house, 
according  to  information  received  from 
City  Engineer  M.  H.  Bronsdon,  chair- 
man of  the  committee  on  rooms.  The 
committee  Is  now  Investigating  other 
prospects. 

The  Society  of  Terminal  EnKineera, 
at  a  meeting  held  May  10  in  New  York, 
elected  the  following  officers:  Presi 
dent,  R.  H.  McLain;  vice-presidents,  B. 
F.  CresRon,  Jr.,  Maurice  W.  Williams, 
M.  A.  lyong  and  Charles  C.  Hurlbut; 
treasurer,  W.  J.  Barney;  secretary,  J. 
H.  Leonard. 
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Personal  Notes 


T.  M.  Brewer  has  been  appointed 
city  engineer  of  Viroqua,  Wis. 

August  E.  Kringel  has  been 
appointed  city  engineer  of  Green  Bay, 
Wis. 

W.  W.  Reed,  formerly  city  engi- 
neer of  Green  Bay,  Wis.,  has  opened  an 
office  in  Green  Bay  to  engage  in  con- 
sulting engineering  practice. 

G.  M.  B  R  A  u  N  E.  professor  of  civil 
engineering  and  head  of  the  civil  engi- 
neering department.  University  of  Cin- 
cinnati, has  resigned  effective  Aug.  1, 
to  become  head  of  the  civil  engineering 
department  of  the  University  of  North 
Carolina.  Mr.  Braune  was  engineer 
with  the  Southern  Bridge  Co.,  Birming- 
ham, Ala.,  for  five  years  and  was  for 
over  five  years  connected  with  the  New 
York  State  Barge  Canal,  part  of  which 
time  he  was  assistant  chief  bridge  de- 
signer. He  has  been  connected  with 
the  University  of  Cincinnati  since  1912. 

Friend  P.  Williams,  special 
deputy  state  engineer.  New  York,  and 
formerly  division  engineer,  western  divi- 
sion, New  York  State  Barge  Canal, 
with  headquarters  in  Rochester,  N.  Y., 
has  been  appointed  secretary  of  the 
New  York  State  Water  Power  Commis- 
sion, which  was  established  by  the  last 
session  of  the  legislature  to  make  an 
investigation  into  the  water  power  of 
the  state.  Mr.  Williams  is  a  Cornell 
graduate,  class  of  1899,  and  has  been 
in  the  state  service  since  1904. 

Marshall  G.  Findley,  who 
for  some  years  has  been  assistant  de- 
signing engineer  to  the  board  of  com- 
missioners of  the  Port  of  New  Orleans, 
has  taken  a  position  as  engineer  with 
Villadsen  Bros.,  Inc.,  engineers  and 
contractors.   Salt  Lake  City- 

.Joseph  Y.  L.  R  e  i  d,  for  some 
time  chemist  and  engineer  for  the  Du 
Pont  Co.,  Wilmington,  Del.,  has  been 
appointed  by  the  city  commission  as 
superintendent  of  the  Trenton,  N.  J., 
filtration  plant,  to  succeed  F.  W.  Dag- 
gett, deceased. 

Charles  M.  Upham,  state  high- 
way engineer  of  Delaware,  has  been 
granted  a  year's  leave  of  absence  oegin- 
ning  Sept  1  to  accept  the  position  of 
chief  engineer  of  the  state  highway  de- 
partment of  North  Carolina,  which  re- 
cently approved  a  $.50,000,000  bond 
issue  for  road   improvements. 

Ross  J.  Buck,  director  of  public 
works  and  city  engineer  of  Muskegon, 
Mich.,  calls  attention  to  an  erroneous 
statement  in  this  journal  May  19,  nam- 
ing John  B.  Fik  as  city  engineer.  Mr. 
Buck  is  the  city  engineer. 

Colonel  Washington  A. 
R  o  E  B  l  I  N  G  has  been  elected  president 
of  the  John  A.  Roebling's  Sons  Co.  to 
fill  the  vacancy  caused  by  the  death  of 
Karl  G.  Roebling. 

George  S.  Iredell,  civil  engi- 
neer and  landscape  designer,  has  moved 


from  his  former  location  in  Austin, 
Tex.,  where  he  has  been  engaged  in  en- 
gineering and  landscape  designing  for 
about  fifteen  years,  and  where  he  served 
as  city  engineer  for  a  number  of  years, 
and  has  established  offices  iri  Tampa, 
Fla  ,  where  he  will  specialize  in  munic- 
ipal, subdivision,  landscape  engineering, 
and  city  development. 

B.  E.  Clark,  acting  state  engineer 
and  also  acting  state  highway  commis- 
sioner of  Oklahoma,  has  been  appointed 
state  highway  commissioner  of  Okla- 
homa by  Governor  Robertson.  He  was 
graduated  from  Washington  and  Lee 
University  as  a  mining  and  civil  engi- 
neer in  1906.  He  then  engaged  in  con- 
struction work  for  the  Nebo  Consoli- 
dated Coal  &  Coke  Co.  in  Kentucky  on 
railway  and  mining  development  and 
later  held  the  office  of  county  engineer 
for  Pittsburgh,  Coal,  Choctaw  and  Mc- 
Curtain  counties,  Okla.  He  entered  the 
service  of  the  State  of  Oklahoma  as  dis- 
trict highway  engineer  and  was  in 
charge  of  the  federal  aid  projects. 

Franklin  R.  McMillan,  for- 
merly with  Turner  Construction  Co., 
New  York,  has  become  associated  with 
Shenehon  &  Meyer,  consulting  engi- 
neers, Minneapolis.  Mr.  McMillan  for 
some  years  was  engaged  in  railroad 
work,  and  in  the  construction  of  irri- 
gation works  for  the  U.  S.  Reclamation 
Service.  Prior  to  1917  he  was  assistant 
professor  of  structural  engineering, 
University  of  Minnesota,  in  charge  of 
design  and  laboratory  investigations  in 
concrete  and  reinforced  concrete.  Dur 
ing  this  period  and  since  that  time  he 
has  specialized  in  concrete  and  rein- 
forced concrete.  During  the  war  he 
was  research  engineer  for  the  Emer- 
gency Fleet  Corp.,  in  charge  of  the 
investigation  of  stresses  in  concrete 
ships.  In  this  work  he  developed  the 
strainagraph,  a  recording  strain  gage 
which  was  used  in  obtaining  stress  rec- 
ords for  both  steel  and  concrete  ships 
in  service  and  during  launching.  While 
with  the  Turner  Construction  Co.  he 
was  largely  concerned  with  special 
problems  in  design  and  in  the  study  of 
concrete  aggregates  and  mixtures. 

Alexander  P.  Gest,  secretary 
of  the  Association  of  Transportation 
Officers  of  the  Pennsylvania  R.R.,  was 
relieved  from  active  service  on  April  1 
and  placed  on  the  company's  "Roll  of 
Honor"  after  45  years  of  service. 
Among  his  assignments  were  division 
engineer  of  the  Monongahela,  the  Pitts- 
burgh and  the  New  York  divisions, 
from  1883  to  1886.  In  1912  he  became 
special  agent  of  the  New  Jersey  divi- 
sion and  was  promoted  three  years 
later  to  the  staff  of  the  general 
manager. 

Frederick  C.  Horner,  for 
several  years  transportation  engineer 
of  the  Packard  Motor  Car  Co.,  Ne\y 
York,  is  leaving  the  company  to  spend 
two  years  in  Europe  on  a  study  of 
transportation  practice  in  England, 
France,  Belgium  and  Germany.  He 
will  sail  from  New  York  July  2. 


Business  Notes 


Ralph  S.  Cooper,  in  addition 
to  being  vice-president  and  general 
sales  manager  of  the  Independent 
Pneumatic  Tool  Co.,  Chicago.  111.,  has 
been  appointed  general  manager.  He 
recently  returned  from  Europe,  where 
he  had  been  for  eight  months  establish- 
ing branch  offices  of  the  company. 

Harold  B.  Wood  has  been  placed 
in  charge  of  the  New  York  office  of  the 
Jeffrey  Manufacturing  Co.,  Columbus, 
Ohio,  as  district  manager. 

The  Clyde  Iron  Works 
Sales  Co.,  Duluth,  Minn.,  has  an- 
nounced three  new  agency  connections 
in  the  Eastern  portion  of  the  United 
States.  These  are  Edelen  &  Co.,  Phila- 
delphia, Pa.;  Queen  City  Supply  Co., 
Cincinnati,  Ohio,  and  Waldo  Bros.  & 
Bond  Co.,  Boston,  Mass. 

The  Ludolf  M.  Hansen  Co., 
designers  and  contractors.  Green  Bay, 
Wis.,  have  added  road  construction  and 
structural  steel  work,  especially  bridge 
construction,  to  its  present  activities. 
This  work  will  be  in  charge  of  F.  A. 
Torkelson,  formerly  city  engineer  of 
Green  Bay. 

The  Harry  M.  Hope  Engi- 
neering Co.,  of  Boston,  has  estab- 
lished offices  in  Montreal  to  handle  its 
Ctnadian  business.  George  W.  Sa»in- 
deis,  formerly  with  S.  Pearson  &  Son, 
London,  is  Canadian  manager. 


Obituary 


Henry  B.  Ledyard,  chairman 
of  the  board  of  directors  of  the  Michi- 
gan Central  R.R.,  died  May  25.  He 
was  born  in  Paris,  France,  and  was 
graduated  from  West  Point  in  1865. 
For  two  years  he  was  chief  engineer  of 
the  Michigan  Central  R.R.  He  later 
became  general  superintendent  and  then 
general  manager.  In  1883  he  became 
president  of  the  Michigan  Central 
Lines. 

William  B.  Cogswell,  civil 
engineer  and  founder  of  the  Solvay 
Process  Co.,  Syracuse,  N.  Y.,  died  June 
8,  in  BrookljTi,  N.  Y.  He  was  born  in 
Oswego,  N.  Y.,  in  1834  and  was  a  gradu- 
ate of  Rensselaer  Polytechnic  Insti- 
tute. In  1856  he  was  appointed  assist- 
ant superintendent  of  the  Marietta  & 
Cincinnati  R.R.  and  from  1861  to  1865 
he  was  in  the  United  States  Naw.  In 
1862  he  had  charge  of  the  steam  repair 
and  construction  work  in  the  Brooklyn 
Navy  Yard.  In  1869  he  was  engaged 
in  erecting  the  Frankin  Iron  Works  in 
Oneida  County  and  in  1861  established 
the  Solvay  Process  Co.,  chemical  works 
for  soda  products. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  aud  Volume 


Federal  Trade   Commission  Cites 
West  Coast  Lumbermen 

Price  fixing'  and  artificial  curtailment 
of  production  are  charged  by  inference 
in  a  report  issued  to  Congress  by  the 
Federal  Trade  Commission,  June  9, 1921, 
on  the  West  Coast  Lumbermen's  Asso- 
ciation. Some  of  the  subjects  treated 
in  the  report  are:  "Present  Activities," 
"Restriction  of  Production,"  "Co-opera- 
tion Between  West  Coast  Lumbermen's 
Association  and  Western  Pine  Manu- 
facturers Association,"  "Price  and  Cur- 
tailment of  Production  Activities  of 
Loggers'   Associations." 

The  Federal  Trade  Commission  does 
not  recommend  lesislation  in  the  report, 
but  it  is  intimated  that  action  is  ex- 
pected on  the  part  of  the  Department 
of  Justice.  The  West  Coast  Lumber- 
men's Association  has  replied  that  it 
has  not  since  the  war  attempted  to 
fix  prices  nor  has  it  attempted  to  cur- 
tail output  as  charged  in  the  commis- 
sion's report.  It  states  that  during  the 
war  period  it  did  fix  prices  in  conjunc- 
tion with  the  War  Industries  Board  at 
the  request  of  the  government  and 
during  this  period  it  endeavored  to  cur- 
tail non-essential  production  in  order  to 
stimulate  essential  war  production.  The 
association  also  ca'.ls  attention  to  the 
recent  33.^  per  cent  increase  in  rail 
freight  rates  applied  to  the  long  haul 
to  the  eastern  markets,  which  "dis- 
rupted competitive  rate  relationships 
of  thirty  years'  standing,  by  greatly 
increasing  the  transcontinental  haul  to 
eastern  markets  as  compared  with  rates 
to  those  markets  from  short-haul  pro- 
ducing regions." 


Wages  and  the  Cost  of  Living 

Relation  Between  Wholesale  and  Retail  Prices  Shown — Actual 
Decline  in  Living  Cost  Established 


In  order  not  only  to  understand  the 
trend  of  wages,  but  also  to  be  in  a  po.si- 
tion  to  estimate  approximately  at  what 
level  wages  are  likely  to  be  at  a  given 
time  in  the  near  future,  a  study  must 
be  made  of  the  cost  of  living.  Of 
course  there  are  other  factors  than  the 
cost  of  living  that  determine  wages: 
The  strength  or  disorganization  of 
unions,  immigration,  export  demand  for 
products,  general  prosperity  of  the 
country  as  reflected  in  buying  volume, 
and  the  margin  of  profit  on  which  gen- 
eral industry  is  functioning.  The 
matter  of  profit  is  really  tied  up  with 
the  general  prosperity  factor,  for  with 
a  rising  market  and  plenty  of  money, 
the  margin  of  profit  expands.     It  is  at 


selected  and  weighted  by  the  United 
States   Bureau   of   Labor   Statistics. 

With  wholesale  prices  falling  45 
points  from  Aug.  1,  1919,  to  Nov.  1  of 
that  year,  retail  prices  moved  as  fol- 
lows: August  192,  September  188, 
October  189,  November  192,  the  net 
change  being  zero.  This  should  be  suffi- 
cient to  show  tnat  the  wholesale  mar- 
ket is  not  an  ir  dex  of  the  cost  of  living. 
It  is  an  index  of  industry,  not  of  con- 
sumption. 

Again,  r/hen  vholesale  prices  began 
to  advance  in  November,  1919,  retail 
prices  had  been  rising  since  Sept.  1. 
Wholesale  prices  reached  the  peak  in 
June,  1920,  and  sii.ce  then  have  been 
falling.     In  Aug.'st,  1920,  retail  prices 


such  a  time  that  labor,  whether  plenti-  began  the  long  swing  downward  and  are 

ful  or  scarce,  is  more  liberally  paid.    At  now  52  per  cent  abo"e  1913  figures,  but 

the   same   time  the  very   prosperity   of  31    per   cent   below    the    •-"-a.k   of    1919- 

industry,     and     consequently     of     the  1921.     The  curve  appears  >o  be  flatten- 


Bridge  Plans  in  Indiana  Involve 
Cost  Exceeding  $1,000,000 

According  to  a  recent  estimate  made 
by  W.  J.  Titus,  head  of  the  bridge  de- 
partment of  the  Indiana  State  Highway 
Commission,  between  $1,000,000  and 
JL.'jOCOOO  will  be  expended  this  year 
on  bridge  construction.  It  is  estimateil 
that  thirty-eight  contracts  will  be 
awarded  by  the  bridge  department 
within  the  next  month. 


U.  S.  District  Court  To  Take  Up 
Building  Combine  Probe 

Col.  William  Hayward,  recently 
designated  U.  S.  District  Attorney  for 
the  Southern  District  of  New  York,  is 
co-operating  with  the  Lockwood  com- 
mittee in  its  housing  investigation.  It 
is  understood  the  Federal  court  will 
digest  the  evidence  adduced  during  the 
Lockwood  hcaring.s  as  a  preliminary  to 
a  possible  prosecution  of  a  .score  of 
building  combines  of  a  national  char- 
acter, capitali7.cd  for  an  approximate 
total  of  $2,000,000. 
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country,  raises  the  cost  of  living,  which 
therefore  is,  after  all,  the  basic  factor 
in  adjusting  wages. 

To  read  the  trend  of  living  cost,  it 
is  necessary  to  study  both  wholesale 
and  retail  prices.  The  cost  of  living  is 
of  course  the  immediate  reflection  of 
consumers'  prices,  which  usual'y  lag  be- 
hind movement  in  the  wholesale  market. 
Wholesale  prices,  however,  do  event- 
ually affect  the  cost  of  living.  Fig.  1 
gives  an  idea  of  the  extent  to  which 
the  wholesale  and  retail  curves  are  out 
of  phase.  The  upper  curve  is  the 
Aiinalixt  index  number,  showing  fluctu- 
ations in  the  average  wholesale  price  of 
25  food  commfKlities  "selected  and  ar- 
ranged to  represent  a  theoretical  fam- 
ily's food  budget."  As  a  niatter  of 
fact  this  curve  d'>cs  not  indicate  the  cost 
of  living,  although  it  provides  a  basis 
for  estimating  the  food  element  of  the 
living  cost  of  the  near  future.  The  food 
cost  of  living  is  indicated  by  the  lower 
rnrve  in  Fig.  1,  which  ia  the  average 
retail    price   of  22   articles   of  food,  as 


ing,  and  it  is  probable  that  it  will  drop 
not  more  than  10  points  in  the  next 
three  months. 

Fig.  2  shows  long  period  trends  of 
labor  rates  and  retail  prices  of  food. 
The  curve  for  farm  labor  at  harvest 
time,  without  board,  which  agrees  m.o?t 
nearly  with  common  construction  lab'^r, 
runs  back  to  1866.  The  "deflation" 
period  following  the  civil  war  was  aboat 
12  years.  The  long  upward  movement 
of  prices  of  both  labor  and  materials 
began  in  1897  and  continued  with  sev- 
eral  negligible  fluctuations  until  the 
end  of  1915.  The  explosion  of  the  next 
four  years  is  graphically  portrayed  by 
this  chart.  The  government  statistics 
are  collected  yearly  and  therefore  avail- 
able figures  do  not  extend  beyond  1920. 

Accepting  the  dat.n  in  Fig.  1,  the  cost 
of  food  has  decreawd  \<\  per  cent  this 
year.  Food,  though  the  prime  necessity 
of  life,  is  by  no  means  the  sole.  The 
innumerable  items  that  go  to  make  up 
the  family  budget  can  be  gathered  into 
five   groups:      Food,   clothing,    housing, 
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fuel  and  lighting,  and  miscellaneous. 
Expert  consideration  assigns  the  fol- 
lowing percentages  of  total  expenditure 
to  these  groups:  Food  40  per  cent, 
clothing  17,  fuel  and  lighting  6,  housing 
14,  miscellaneous  23.  The  miscellane- 
ous group  includes  such  items  as  doc- 
tors' bills,  carfares,  amusements,  and 
the  like. 

The  best  figures  available  are  prob- 
ably those  of  the  Bureau  of  Labor  Sta- 
tistics, but  these  are  wholesale  prices 
except  in  the  single  case  of  foods.  It 
has  been  demonstrated  that  a  decline  in 
the  wholesale  market  is  not  followed  im- 
mediately by  a  drop  in  retail  prices. 
Eiigineeiintj  News-Record  has  calcu- 
lated  that  the  retail   decline  is   36   per 


Adjust  Jersey  Freight   Rates  on 
Road-Building  Material 

The  New  Jersey  Public  Utility  Com- 
mission announced  May  26  that  an  in- 
crease on  intrastate  freight  rates  for 
sand,  gravel  and  crushed  stone  of  15 
per  cent  on  rates  fixed  by  the  Inter- 
state Commerce  Commission  for  the 
interstate  carrying  of  these  commodi- 
ties has  been  allowed  the  railroad  com- 
panies operating  in  New  Jersey. 

On  July  29,  1920,  the  Interstate  Com- 
merce Commission 
allowed  the  rail- 
road companies  an 
increase  of  40  per 
cent     on     freight 
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FIG.    2.      MOVEMENTS    OF   WAGES   AND  RETAIL  FOOD  PRICE.S  SINCE  1890 


cent  less  than  the  wholesale.  Using 
this  measure  it  is  possible  to  present 
the  following  table  showing  the  decline 
in  the  cost  of  living  since  the  peak  in 
1921: 

Per  Cent  Per  Cent  Per  Cent 

of  Total     Charge  Change 

Expen-    in  Retail  of  Family 

diture         Prices  Budget 

Food 40  —31  -12  4 

Clothing 17 

Housing 14 

Fuel  and  lighting 6 

Miscellaneous 23 

Xet  Change  —13  7 

The  real  cost  of  living  has  fallen 
about  14  per  cent  throughout  the 
country. 


—31 

—  5   3 

+  45 

+   6.3 

0 

0  0 

—  10 

—  2  3 

Bids  Received  on  Milwaukee  Sew- 
age Disposal  Plant  Foundation 

Bids  were  recently  opened  by  the  sew- 
erage commission  of  the  city  of  Mil- 
waukee for  the  construction  of  the  foun- 
dation for  the  sewage  disposal  plant  on 
Jones  Island.  Bids  were  also  received 
on  a  pile  and  concrete  foundation  for  a 
power  house.  Eleven  contractors  bid 
lor  the  foundation  work  for  the  sewage 
disposal  plant,  the  low  bid  for  furnish- 
ing and  driving  787.2.50  lin.ft.  of  piling 
being  $234,600.  Of  the  twelve  bidders 
who  bid  upon  the  pile  and  concrete 
foundation  for  the  power  house  the  low 
bid  was  $79,670.  The  engineer's  pre- 
liminary estimate  on  this  part  of  the 
work  was  $75,000.  The  complete  plant 
will  cost  several  million  dollars. 


rates  including  sand,  gi-avel  and  crushed 
stone.  Subsequently  the  railroad  com- 
panies notified  the  utility  commission 
that  the  increase  would  be  put  into 
effect  on  shipments  between  points  en- 
tirely within  the  state.  This  action  of 
the  carrying  companies  drew  a  vigorous 
protest  from  contractors  throughout  the 
state,  some  of  whom  were  engaged  on 
state  road  work. 

Several  hearings  were  held  by  the 
utility  board  and  it  is  now  decided  to 
forbid  the  increase  of  40  per  cent 
charged  by  railroads  in  interstate 
traffic,  but  it  is  also  found  by  the 
board  that  a  rate  increase  of  15  per 
cent,  added  to  rates  already  existing 
and  authorized  by  the  Interstate  Com- 
merce Commission,  would  not  be  unjust 
or  discretionary.  The  increase  of  15 
per  cent  allowed  by  the  utility  board 
will  apply  only  to  shipments  of  sand, 
gravel  or  crushed  stone  in  transit  be- 
tween points  in  this  state.  The  40  jper 
cent  increase  allowed  by  the  Interstate 
Commerce  Commission  to  be  charged 
on  shipments  between  New  Jersey  and 
another  state  will  not  be  affected 
utility   board's    decision. 


Baldwin  Reservoir  Contract  Let 

The  city  of  Cleveland  last  week  let 
a  contract  for  building  the  125,000,000- 
gal.  Baldwin  reservoir  to  the  Hunkin- 
Conkey  Construction  Co.,  601  Century 
Bldg.,  Cleveland,  Ohio.  The  contract 
price  was  $2,052,241,  10  per  cent  under 
the  engineer's  estimate. 


Deadlocks  Continue  in  Building 
Trades  Wage  Disputes 

Deadlocks  continue  in  the  settlement 
of  wage  disputes  in  the  building  indus- 
try in  many  cities.  In  others  arbitra- 
tion boards  are  hearing  arguments,  and 
in  one  instance  the  failure  of  an  arbi- 
tration board  to  arrive  at  an  agreement 
has  resulted  in  the  adoption  of  an  open- 
shop  policy  by  the  contractors. 

In  Kansas  City  the  arbitration  board 
is  now  hearing  arguments  as  to  why 
wages  should  or  should  not  be  reduced. 
The  arbitration  board  in  Terre  Haute 
failed  to  agree  upon  what  was  an  equit- 
able building  wage  basis,  and  in  conse- 
quence the  contractors  are  pursuing  an 
open-shop  policy.  In  Newark,  N.  J., 
though  the  open-shop  plan  of  construc- 
tion has  been  in  effect  for  several  weeks, 
it  is  reported  that  a  re-opening  of  the 
question  is  being  considered,  news  dis- 
patches reporting  that  invitations  had 
been  received  by  various  union  business 
agents  to  attend  a  conference  with  the 
contractors. 

Last  week  contractors  in  Springfield, 
Mass.,  voted  a  15  per  cent  cut  in  wages 
effective  immediately.  Initial  steps  to- 
ward a  reduction  in  building  trades 
wages  were  taken  also  last  week  by  the 
v.'age  board  in  Cincinnati.  The  wage 
board  is  a  permanent  co-operative  or- 
ganization to  whose  decisions  both  cer- 
tain employers  and  certain  union  organ- 
izations adhere. 

After  coming  within  21  cents  an  hour 
of  an  agreement,  factions  in  Daven- 
port, Iowa,  are  at  a  deadlock.  The  con- 
tractors are  offering  to  pay  85c.  for  all 
building  trades  mechanics,  except  brick- 
layers and  plasterers  who  shall  receive 
$1   an  hour. 

New  York  Cities 

All  mechanics  and  laborers  in  Albany, 
N.  Y.,  are  on  strike.  The  Tri-City 
Council,  composed  of  e.xchanges  of  .Al- 
bany, Schenectady,  and  Troy,  is  stand- 
ing solidly  united  in  the  fight  for  a 
reduction  in  wage  scales.  Many  Al- 
bany employers  have  started  to  run 
open  shops,  and  the  report  is  that  no 
difficulty  is  experienced  in  securing 
needed  men.  Albany  contractors  are 
fighting  for  a  reduction  of  25  per  cent 
from  existing  scales. 

During  the  latter  part  of  March  the 
contractors  of  Rochester,  N.  Y.,  voted 
a  15  per  cent  reduction  in  all  wages. 
The  mechanics  in  all  trades  went  out  en 
strike  on  April  1  and  on  May  9  the  pro- 
posed new  agreement  was  withdrawn  by 
the  contractors  who  virtually  agreed 
upon  an  open-shop  plan  of  construction. 
In  Buffalo  contractors  are  operating 
open  shops,  the  only  changes  in  the 
past  few  weeks  being  that  the  brick- 
layers have  called  off  their  strike  and 
have  decided  to'accept  $1  an  hour  under 
the  conditions  which  the  contractors 
may  impose. 

An  approximate  wage  cut  of  15  per 
cent  in  all  lines  is  what  the  employers 
propose  for  the  building  trades  in  Tren- 
ton, N.  J.  The  Trenton  Master  Build- 
ers Exchange  gave  mechanics  until 
June   13  to  accept  the  wage  cut.     The 
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bricklayers,  masons,  and  plasterers 
union  has  already  rejected  the  proposi- 
tion, and  the  master  masons  associa- 
tion has  severed  relations  with  the 
union.  It  was  reported  that  the  master 
builders  intend  tying  up  all  building 
operations  in  Trenton  until  workmen 
accept  the  cut  in  wages.  An  official  an- 
nouncement is  to  the  effect  that  San 
Francisco  contractors  have  severed  all 
relations  with  union  organizations,  and, 
hereafter,  will  pursue  an  open-shop 
policy. 

Increased  Demand  Reduces  Num- 
ber of  Idle  Freight  Cars 

Increased  demand,  particularly  for 
coal  and  box  cars,  has  resulted  in  a 
further  reduction  in  the  number  of  sur- 
plus or  idle  freight  cars  throughout  the 
United  States  according  to  reports  re- 
ceived from  the  railroads  of  the  country 
by  the  car  service  di\nsion  of  the  Amer- 
ican Railway  Association.  On  May  31 
the  average  number  of  cars  of  all  kinds 
in  excess  of  current  freight  require- 
ments was  394,040  or  28,783  below  what 
it  was  on  May  23. 

Surplus  box  cars  totaled  155,040 
which  was  a  reduction  of  13,232  cars  in 
eight  days.  Stimulation  of  coal  move- 
ment through  the  re-opening  of  lake 
navigation  also  resulted  in  a  reduction 
in  the  number  of  surplus  coal  cars,  the 
total  on  May  31  being  165,102  com- 
pared with  176,442  on  May  23  or  a 
decrease  of  11,340  cars. 


West  Coast  Lumber  Production 

According  to  a  recent  bulletin  issued 
by  the  West  Coast  Lumbermen's  Asso- 
ciation, for  the  week  ended  June  4,  112 
mills  in  western  Oregon  and  western 
Washington  reported  a  production  of 
approximately  54,000,000  ft.  b.m.,  which 
is  32  per  cent  below  normal.  New 
business  totaled  51  000,000  ft.  b.m.  and 
shipments  57,000,000  ft.  b.m. 


Louisiana  Adopts  Tax  Exemption 
Law  For  Dwellings 

The  Constitutional  Convention  of 
Louisiana  has  adopted  an  amendment 
to  the  taxation  schedule  in  the  new 
basic  law,  whereby  authority  is  given 
the  cities  of  New  Orleans  and  Shreve- 
port  to  exempt  from  municipal  taxes 
until  Dec.  31,  1925,  all  dwellings  cni\ 
structed  after  the  adoption  of  the  Con- 
stitution and  actually  occupied  by  the 
owners.  This  new  law  is  intended  to 
give  impetu.s  to  home  building  and 
to  overcome  a  shortage  of  houses 
estimated    at  about  3,000. 


Reduction  in  Number  of  Metal 
Lath  Weights  Recommended 

Reduction  of  the  number  of  weight."! 
of  nieUl  lath  from  1.50  to  3  will  be 
recommended  by  the  Bureau  of  Stand- 
ards at  the  meeting  of  the  Association 
of  Metal  Lath  Manufacturers,  at  Cleve- 
land, June  21. 
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Proposed  Ad  Valorem  Tax  on 
Dressed  Lumber  Opposed 

Having  learned  that  the  Ways  and 
Means  committee  of  the  House  of  Rep- 
resentatives is  considering  a  duty  of 
2J:  per  cent  ad  valorem  on  dressed 
lumber,  the  domestic  lumber  industry  is 
protesting  emphatically  against  such 
action.  It  is  claimed  that  the  lumber 
industry  has  not  asked  for  a  duty  and 
that  it  does  not  want  it. 


Osgood  Shovel  Equipped  with 
Continuous  Tread  Trucks 

The  Osgood  Co.,  Marion,  Ohio,  has 
recently  developed  a  continuous-tread 
mounting  for  the  Osgood  29,  a  1-yd.  re- 
volving steam  shovel,  which  enables  it 
to  travel  over  soft  or  uneven  ground 
with  ease.  The  tread  belt,  extending 
but  a  short  distance  beyond  the  truck 
frame,  interfeies  as  little  as  possible 
with  operations  of  the  dipper.  The 
treads  are  of  three-piece  construction 
— an  open-hearth  annealed  steel  casting 
to  which  are  bolted  a  heavy  steel  pan. 
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reinforced  by  heavy  maple  blocks, 
which  forms  a  firm  and  smooth  tread 
for  hard  use.  The  tread  belts  are  so 
constructed  as  to  enable  either  side  to 
be  adjusted  indepi'nrlent  of  the  other.  It 
is  propelled  by  ilirect-gear  drive,  and 
the  fact  that  the  shovel  rests  on  two 
heavy  steel  billets  allows  the  driving 
shaft  to  be  free  from  weight.  The 
driving  shaft  extends  the  entire  width 
of  the  shovel  and  is  supported  by  three 
large  bearings  of  heavy  pattern. 

The  new  Osgood  can  be  equipped 
with  steel  boom,  extra  drums,  etc.,  for 
converting  it  into  a  crane,  clamshell  or 
dragline  outfit. 


Street  and  Road  and  Building 
Work  Active 

Analysis  of  the  contracts  let  during 
the  past  week,  as  reported  in  Engineer- 
ing News-Record,  show  steady  activity 
in  the  construction  of  streets  and  roads 
and  miscellaneous  buildings,  such  as 
lofts  and  educational,  amusement,  reli- 
gious, bank  and  office  and  store  struc- 
tures; and  a  strengthening  of  industrial 
work.  Value  of  street  and  road  con- 
tracts alone  was  $11,131,587,  and  of 
buildings,  $15,026,514.  Industrial  con- 
tracts totaled  only  $2,074,307,  though 
the  number  of  projects  was  large,  in- 
cluding new  textile  mills  and  a  rubber 
products  plant.  Another  noteworthy 
fact  in  the  analysis  of  contracts  let  is 
the  number  of  repaving  projects  put 
under  contract. 

The  total  value  of  all  contracts  let 
was  $30,309,612. 


Wage  Adjustments  Made 
in  the  Steel  Trade 

The  Brier  Hill  Steel  Co.,  Youngs- 
town,  Ohio,  has  announced  a  15  per 
cent  reduction  in  the  salaries  of  all 
officials  and  employees,  effective  June 
16.  On  this  date,  also,  the  Jones  & 
Laughlin  Steel  Co.,  Pittsburgh,  abol- 
ishes all  overtime.  Payment  of  time 
and  a  half  for  overtime  was  eliminated 
several  weeks  ago  by  the  Cambria  Steel 
Co.,  Midvale  Steel  Co.,  Youngstown 
Sheet  and  Tube  Co.,  and  most  of  the 
other  independents.  According  to  press 
despatches  a  further  reduction  is  prob- 
able in  Julv. 


Los  Angeles  Votes  Against 
Bond  Issue  for  Sewers 

In  the  election,  .luTie  7,  the  city  of 
Los  Angeles  voted  against  the  outfall 
sanitary  and  sewer  bond  issue  of  $12,- 
S.")0,000,  which  the  special  sewage  dis- 
posal commiss'on  of  Los  Angeles  had 
recommended  be  increased  to  $14,000,- 
000,  for  trunk  sewers  and  sewage  dis- 
posal. The  vote  was  .50,038  against  30,- 
805  for  the  issue.  It  is  not  considered 
that  the  vote  directly  reflects  the  senti- 
ment of  the  community  in  regard  to 
this  bond  issue  since  it  was  involved 
in  other  issu?s  and  party  politics. 

The  recommendations  of  the  sewage 
commission,  consisting  of  George  W. 
Fuller,  George  C.  Whipple,  and  William 
Mulholland,  appeared  in  Engineering 
News-Iiecord,  May  5,  p.  784,  in  the  form 
of  a  brief  news  report.  The  recom- 
mendations of  the  commission  in  more 
detail  will  be  published  in  an  early 
iKSue. 


Bids  Soon  To  Be  Asked  on  I'etroK 
Street  Railway  Buildings 

Repair  shops,  ji  transportation  and 
ofl'ice  building,  and  an  inspection  car 
house  are  soim  to  be  constructed  by  the 
Detroit  Municpal  Strwt  Ry.  as  soon  as 
condemnation  proceedings  have  been 
completed    and    the    17-acre    site    made 
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available.  The  estimated  cost  of  the 
general  car-house,  repair  shop,  and 
transportation  building  is  approximately 
$1,000,000.  Plans  have  been  prepared 
by  the  railway's  engineers  and  bids 
will  be  asked  for  the  fabrication  and 
erection  of  the  structural  steel  frames 
and  for  furnishing  the  construction  ma- 
terials. The  buildings  will  be  con- 
structed by  the  city  forces. 

Considerable  progress  has  been  made 
by    the    Detroit    Municipal    Street    Ry. 


in  carrying  out  the  construction  pro- 
gram begun  last  March,  calling  for  the 
construction  of  82  miles  of  street  rail- 
way this  season.  To  date  the  construc- 
tion work  is  ahead  of  schedule,  for  up 
to  May  15  31.2  miles  of  single-track 
excavation  had  been  completed,  19  miles 
of  single  track  had  been  laid,  and  8.2 
miles  of  single  track  paved  in. 

The  material  and  construction  equip- 
ment are  being  purchased  by  the  'city 
and  construction  is  being  carried  on  by 


the  city  forces  under  the  direction  of 
Joseph  F.  Goo''.win,  general  manager  of 
the  municipal  system  provided  for  by 
the  $15,000,000  bond  issue  voted  last 
year. 

Paving  work  and  sewer  construction 
are  being  carried  out  on  a  greater  scale 
than  ever  this  year.  Greater  rapidity 
in  carrying  out  the  city's  construction 
program  is  aimed  at  and  it  is  also  de^ 
sired  to  open  the  closed  streets  as  soon 
as  possible. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  the 

purpose  of  giving  current  prices  on  the   principal      only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  li.st  will  be  found 

con.struction  materials,  and  of  noting  important  price          The   first   idsue   of   each    month    carries   complete  in  the  issue  of  June   2,  \he  next.  f>n  July    7 

Minne-  San 

Steel   Products:                               New  York        AtLinta            Dallas           Chicago    apolis  Denver       Francisco          Seattle    Montreal 

Structural  shapes,  100  lb g3.3.i        -g4  00             M.50             X3.23     $5.5\  S4.(.?           ?4.35            -34.60       35.00 

Structural  rivets,  100  lb 4.8.S              5.35                5 .  KO               4.8S       S..!0  (..25             6,40              -S.50         8,50 

Reinforcing  bars,  j  in,  and  larger,  100 

lb.,., 3,23             i.2S               3.7?               3,13       3,53i  4,32|           2.35             -)-4.00        4.25 

Steel   pipe,   black,   3'    to  6   in.   lap, 

discount 52';c        50.65-5%     45%               58^%      51,9-5%      29%,  49, 80                    47^%      5% 

Cast-iron    pipe,  6  in,  and  over,  ton    54.00           59.22              65,00          -54.10      62.80  70  00           85,90           —65  00       7-. 00 

Concreting  Material; 

Cement  without  bags,  bbl 2 .  80(del.)-2 ,60               2. CO               2,17       2,-'o  3.10             3.09                 3,10     -3,40 

(iravel,  i  in,,  cu.yd,.    2,50              2,80               3,50               2,25        2, CO  2.50             2.25                  1,50         1,50 

Sand,  cu,vd 1.25               1.62|             3.00               2.25        l.CO  1,10              1,50                  1,50         1,25 

Crushed  stone,  i  in.,  cu. yd 2,15               2,50               2,80               2,50       2,25  3.50             2,25                  3,50         2,10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 43,00           40, lO             50  CO             55. CO     37, CO  47,00           27,00               2S5i'-llU.OO 

Lime,  finishing,  hvdrated,  ton 21.00            22.50             27.50              20.00     29, CO  32.00           25,40               24.00       30  00 

Lime   common,  lump,  200  lb.  bbl,,  .      3,30              1.60                3.00                1.65    -1.50  3,10             2,25                  2,75        15,00 

Common  brick,  delivered,  1,000 IS. 40        -11.50              14.50              12.00     1 7  0(  14,00            18,00                16,00       18.00 

Hollow     building     tile,     4x12x12, 

block , , Not  used           ,14                  .13                  ,12           092  ,09                ,  12|                  .11            .19 

Hollow     partition     tile      4x12x12, 

block ■ .15                  .13                  .096        .092  .10                ,14^                  .12        

Linseed  oil.  raw,  5  bbl,  lots,  gal 80           -|- .  78                  .90              -.87          ,91  ,9.5                .96                    .79           .84 

Common  Labor: 

Common  labor,  union,  hour 75(5,80      .35              1,00          ,50  .50'3i.63i      ,8U                 .75        

Common  labor,  non-union,  hour 25                  .35^*45           45          ,50  ,37^@.50    ,50@.55           .50          ,35 

Explanation  of  Prices — Prices  are  to  con-      dock,     riiieago   quota's  hydraled   limo    in    50-  San  FranciHoo  quotes  on  Heath  tile.  5J  x  8  x 

traetors    in   carloard   lots  iinle.ss   othor  quan-       lb,    paper   bags,      Minneapolis   quotes   on    fir  11  J,     Prices  are  all  f,o,b,  warehouses  except 

ties    are    specified.      Increases    or    decreases      instead    of  pine.     Brick   and   hollow   tile   de^  C,  I.    pipe,    wiiich    is    mill    price    plus   freight 

from    previous    quotations    ar^^    imlicatei!    by      livered.      Gravel,    sand    and    crushed     stone  to   railway   depot  at  any  terminal.     Lumber 

+     ("»!•    —    sit:iis.      For    steel    iiii"-,    Tln'    jirf-      quote  at  piL    Common  labor  not  organized,  prices  are   delivered   *'at  ship  tackle   in   San 

vailini::    (iiscnunt    from    list    i>i-u-     is    l:!\'Ii:      Denver   c^uotes   cement    "on   trackg"  ;   grave!  Francisco     ex     mill."       Seattle     quotes     on 

4.^-.'-',     in.  aii.s    a    discount    of    4".    and  _.">    iJt.T      and   sand  at  pit,   stone   on  cars,   lime,   brick,  Douglas  fir  instead  of  pine;  and  on  lime  in 

cent,  -lo''i'oy>  nitans  a  range  of  4.^   to  .>u  per      hollow   tile   and    lumber   on    job.      Tile   price  paper    bags.      Montreal    quotes    sand    stone, 

cent.    Charge  of  15c,  per  100  lb,  for  cutting      is    at     warehouse.      Linseed     oil.     delivered,  gravel    and    lump     lime    per    ton.      Cement, 

reinforced    steel    into    2-ft,    lengths    or    over,      .\tlanta   quotes   sand,    stone   and    gravel   per  lime    and    tile    are    delivered  :    sand,    gravel 

New    York    quotations   are   delivered    e-xcept      ton    instead    of    cu,yd,     Dallas    (luotes    lime  and    stone,    on    siding ;    brick    f,o,b,    plant : 

tiles,   which    are    "on    trucks."     Sand,   gravel      by  the' ISO-lb.  bbl.  Steel  and  crushed  stone  are  steel  and  pipe  at  warehouse.     No  organized 

and     crushed     stone     are     quoted     alongside      quoted  f,o,b.  cars,  other  materials  delivered,  common   labor  in   Montreal, 


Reports  are  general  of  a  deep  depres- 
sion in  the  steel  trade,  warranting  an 
official  price  decrease.  Price  shading 
is  becoming  general,  Chicago  reporting 
that  almost  any  steel  product  can  be 
purchased  at  25c.  under  the  list.  Struc- 
tural shapes  are  down  30c.  in  Seattle, 
and  reinforcing  bars  and  rivets  also 
have  fallen. 

The  base  wholesale  price  of  Southern 
pine  in  the  New  York  market  is  $43 
per  M.  ft.  b.m.  The  price  in  Montreal 
is  $110,  a  decline  of  $10  since  the  last 
report.  There  has  been  a  slight  stiffen- 
ing in  Douglas  fir  at  Seattle.  The  West 
Coast  Lumbernien's  Association  advises 
that  for  the  last  week  of  May  112  mills 
in  Western  Oregon  and  Western  Wash- 


Changes  Since  Last  Week 

ington  reported  production  at  .56,591,246, 
which  was  30  per  cent  below  normal. 
Curtailment  of  production  helps  explain 
the  strengthening  of  the  lumber  market. 

Cast-iron  pipe  is  selling  for  about 
the  same  in  Chicago  as  in  New  York, 
$54.10.  Minneapolis  quotes  lump  lime 
at  $1.50  per  200-lb.  bbl.,  as  against  $2 
a  week  ago. 

As  to  labor — Chicago  advises  that  the 
end  of  the  construction  tie-up  is  in 
sight.  Judge  Landis  has  been  accepted 
by  both  sides  as  arbitrator.  Work 
is  resumed  at  once  at  the  old  scale  of 
$1.25  per  hour  for  skilled  labor,  $1  for 
unskilled,  the  new  rate  to  be  effective 
upon  the  rendering  of  the  arbitration 
decision,  and  to  remain   in   effect  until 


May  1,  1922.  About  20,000  building 
trades  employees  returned  to  work  on 
June  14.  In  February.  1922,  the 
arbitrator  is  to  hear  evidence  and  to  set 
a  schedule  that  shall  be  effective  until 
May  1,  1923.  Settlement,  if  effected  as 
outlined,  will  mean  the  resumption  of 
work  to  the  value  of  $20,000,000  and  the 
probable  opening  of  needed  work  es- 
timated at  $100,000,000. 

The  San  Francisco  Building  Council 
lias  announced  acceptance  of  an  arbitra- 
tion board  to  consider  the  decision  re- 
ducing wages  of  seventeen  unions  on 
the  closed-shop  basis.  Builders,  refus- 
ing the  concession,  state  that  they  will 
adhere  to  the  open  shop  and  a  reduction 
of  7i  per  cent. 
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The  Case  Proved 

SUBSTANTIAL  evidence  that  it  is  desirable  to  award 
highway  contracts  early  in  the  season  is  contained 
in  the  1919  and  1920  records  of  paved-road  consti'uction 
in  Illinois,  which  are  published  on  p.  1081.  Often  the 
assertion  of  the  individual  contractor  that  he  requires 
two  or  three  months  to  get  into  high  production  is 
regarded  as  a  convenient  excuse  for  possible  failure  to 
complete  work.  There  can  be  no  such  suspicion  of  the 
records  presented  by  Mr.  Piepmeier,  as  they  average 
the  operations  of  a  score  or  more  contractors  and  per- 
haps a  hundred  paving  outfits.  Such  averages  are 
perhaps  as  nearly  true  as  can  be  expected  under  the 
variable  conditions  in  highway  contracting  during  the 
last  two  years  and  they  fully  bear  out  the  contentions  so 
freely  made  by  this  journal  and  by  highway  authorities 
that  volume  in  construction  requires  contracts  to  be  let 
well  ahead  of  the  working  season. 

The  Construction  Situation 

FOR  the  past  two  weeks  analyses  of  contracts  let,  as 
reported  in  Engineering  Neivs-Record,  show  that  the 
value  of  contracts  let  has  exceeded  those  of  the  cor- 
responding period  of  1920  by  more  than  40  per  cent. 
And  no  account  in  that  difference  is  taken  of  the  de- 
crease in  the  cost  of  building  within  the  past  year,  con- 
sideration of  which  would  strengthen  materially  the 
per  cent  gain.  New  highway,  street  and  miscellaneous 
building  construction  are  far  more  active  now  than  in 
June,  1920.  Contract-value  figures  for  1920  were  high 
in  industrial  work,  where  invariably  the  large  projects 
are  found,  and  this  year  there  is  almost  a  total  lack 
of  large  industrial  contracts.  Outside  of  this,  1921 
greatly  outdistanced  1920  in  number  and  value  of  con- 
tracts let.  Construction  is  proceeding.  Someone  must 
be  doing  the  work.  Is  it  then  true,  that,  while  the 
papers  are  full  of  stories  of  agencies  which  are  casting 
about  for  means  to  stimulate  building,  the  extent  of 
work  being  undertaken  daily  is  overshadowed?  Or  ia 
it  true  that  each  of  us,  accustomed  to  the  abnormal 
pro.sperity  of  war  years,  cannot  differentiate  between 
such  a  condition  and  a  normal  one?  The  year  1920  was 
considered  a  good  construction  year.  Yet  we  are  spend- 
ing much  more  now  than  at  this  time  last  year  for 
new  work.  When  the  contractor,  material  manufac- 
turer, or  machinery  dealer  says  business  is  far  from 
normal  is  he  thinking  in  terms  of  1918  or  of  1914? 
Perhaps  we  are  nearer  to  a  normal  condition  than  we 
realize. 

Pressure  for  Reorganization 

THE  Prosidcnt's  ire  has  been  aroused  by  the  obstruc- 
tionist tactics  that  are  being  exerted  to  prevent 
the  reorganization  of  the  Federal  government,  and 
Washington  reports  have  it  that  he  is  letting  it  be 
known  that  those  who  indulge  in  such  efforts  will  find 
themselves  in  disfavor.    We  hope  he  will  put  on  pres- 


sure, put  it  on  hard  and  keep  it  on  right  now,  while 
his  administration  is  young.  Pressure  now  will  be 
most  effective,  while  Cabinet  officers  still  have  an  in- 
quiring and  doubting  frame  of  mind  regarding  the 
organization  and  efliiciency  of  their  departments.  As 
we  have  expressed  it  editorially  before  this,  govern- 
ment reorganization  will  come  in  this  administration 
only  if  it  is  done  quickly.  Probably  the  best  support 
the  President  can  have  is  individual  expression  to  rep- 
resentatives and  .senators  that  will  show  that  the  public 
demands  a  more  effective  government  organization.  The 
President  can  urge  reorganization,  but  it  will  not  be 
made  effective  unless  the  public  backs  his  demand  with 
its  influence. 

Cost  of  Acquiring  Land 

EVIDENCE  of  the  pre.'fent  cost  of  condemnation  and 
damages  in  acquiring  railroad  lands  will  be  excluded 
in  the  valuation  proceedings  of  the  Interstate  Com- 
merce Commission  if  the  bill  now  pending,  to  relieve 
the  commission  of  the  duty  of  finding  these  costs,  is 
passed.  As  noted  in  the  News  Section,  such  a  bill  has 
been  introduced  in  the  Senate.  Under  this  amendment 
to  the  Valuation  Act,  the  commission  would  still  be 
under  the  necessity  of  finding  "present  value"  and 
original  cost  of  lands,  when  they  can  be  found,  but  it 
would  be  relieved  from  finding  separately  "present  cost 
of  condemnation  and  damages  or  of  purchase  in  excess 
of  such  original  cost  or  present  value."  Previously,  the 
Interstate  Commerce  Commission  declined  to  find  and 
report  these  elements  of  cost  on  the  ground  that  it 
would  not  be  practicable  to  do  so.  It  was  then  com- 
pelled to  do  so  by  the  Supreme  Court  decision  in  the 
Kansas  City  Southern  case  rendered  a  year  ago  last 
March.  If  the  present  bill  is  passed  it  will  vitiate  that 
decision.  In  its  proceedings  to  date,  the  commission 
has  reported  "present  value"  of  lands  (in  reproduction 
cost)  as  the  acreage  value  of  adjoining  lands.  This 
journal  and  its  predecessors  have  consistently  recog- 
nized that  cost  of  condemnation  and  damages  are  fac- 
tors that  .should  at  least  be  admitted  in  evidence  for 
determining  cost  of  reproduction.  The  passage  of  the 
proposed  amendment  would  be  unjust  to  the  carriers. 

Uniformity  Needed  in  Traffic  Control 

VP:HICULAR  traffic  regulation  has  become  an  acute 
problem  not  merely  in  a  few  great  metroiwlitan  cen- 
ters but  in  scores  of  medium-sized  cities  throughout  the 
country-.  In  the  every-day  life  of  manufacturer,  mer- 
chant and  citizen  at  large  its  influence  is  unmistiikably 
felt,  and  as  a  consequence  there  has  developed  a  wide- 
spread attempt  at  traflTic  control.  Unfortunately  there 
has  been  little  co-ordination  in  this  effort.  Each  locality 
is  a  law  unto  itself,  and  rules  and  regulations  are  being 
promulgated  in  one  place,  often  by  well-meaning  but 
ignorant  city  officials,  which  are  directly  at  variance 
with  those  (if  neitrhboring  municipalities.     Many  of  the 
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schemes  are  founded  on  illogical  principles,  are  cumber- 
some and  laxly  enforced.  Both  motor  vehicle  driver  and 
pedestrian,  therefore,  are  confronted  with  a  condition, 
not  only  highly  confusing  but  essentially  dangerous  to 
life  and  property.  Unless  some  central  agency  can  be 
developed  to  secure  acceptance,  on  a  national  scale,  of 
sound  and  uniform  principles  of  traffic  control,  the  same 
crazy-quilt  effect  will  be  produced  as  now  exists  in  the 
field  of  general  motor  vehicle  and  highway  legislation, 
where  the  laws  in  one  state  bear  little  or  no  relation  to 
those  of  another.  Engineers,  thus  far,  have  stood  aside 
and  seen  traffic  regulation  policies  developed  almost  ex- 
clusively by  police  officials,  aldermen  and  others  without 
technical  training.  The  present  situation  opens  up  a 
vast  field  for  engineering  study.  The  kind  of  work 
needed  is  that  which  can  best  be  done  by  the  highway 
or  railroad  transportation  specialist.  City  traffic  regula- 
tion should  have  a  far  more  important  place  in  the  pro- 
grams of  engineering  society  meetings  than  it  now 
occupies.  It  is  not  too  late  to  bring  order  out  of  the 
chaos  which  now  threatens,  if  engineers  act  promptly. 

Individualism  in  Traffic  Signs 

STANDARDIZATION  of  traffic  principles  is  only  one 
phase  of  the  broad  subject  treated  in  the  preceding 
note.  Uniformity  should  be  extended  to  the  signs,  sig- 
nals and  other  devices  designed  to  regulate  the  move- 
ment of  vehicles  and  pedestrians.  Effective  traffic  con- 
trol is  dependent,  first  of  all,  on  public  understanding 
and  co-operation,  and  if  properly  conducted,  can  be  made 
very  largely  automatic.  By  collecting  specimens  from 
those  cities  where  traffic  regulation  is  active,  it  would 
be  possible  to  fill  a  fair-sized  museum  with  signs  and 
signals,  no  two  of  which  are  unifrom  as  to  size,  shape, 
color,  legend,  etc.  The  polygot  character  of  such  an 
exhibit,  if  it  could  be  assembled,  would  serve  as  the  most 
convincing  kind  of  testimony  of  the  need  for  uniform- 
ity. While  in  some  cities  traffic  directions  are  pitifully 
meager,  in  others  there  is  danger  of  too  zealous  activity 
in  placing  signs  and  signals,  with  the  result  that  the 
vehicle  driver  is  faced  with  so  many  and  so  varied 
an  assortment  of  directions  that  he  abandons  the  at- 
tempt to  read  them  and  proceeds  in  his  own  way. 

International  Technical  Meetings 

AMONG  the  minor  immediate  consequences  of  the 
L  European  war  was  the  cessation  of  all  international 
technical  society  activity.  This  particular  means  of 
promoting  world  fellowship  and  of  advancing  science 
had  been  growing  rapidly  in  the  first  decade  of  the 
century  and  several  important  international  meetings 
were  planned  for  what  proved  to  be  war  years.  Natu- 
rally, they  never  took  place,  nor  did  the  various  associa- 
tions function  during  the  war  years.  Happily  now  there 
are  signs  of  recovery.  The  Railroad  Congress,  which 
was  to  have  been  held  in  Berlin  in  1915,  is  now  sched- 
uled for  Rome  in  April,  1922,  and  the  Road  Congress, 
intended  for  Munich  in  1916,  will  also  be  held  in  the 
Italian  capital  in  the  spi-ing  of  1922.  There  is  meeting 
in  Brussels  now  a  committee  to  decide  the  date  of  the 
next  Navigation  Congress,  which  was  to  have  taken 
place  in  1915.  So  far  the  only  one  of  the  large  inter- 
national congresses  not  yet  announced  for  the  early 
future  is  that  interested  in  testing  materials.  The  last 
meeting  was  held  in  New  York  in  1912  and  the  next 
was  scheduled  for  St.  Petersburg  in  1915.    Sortie  effort 


is  being  made  to  renew  the  functioning  of  this  associa- 
tion, but  nothing  definite  has  yet  taken  place.  The 
war's  stoppage  of  international  meetings  must  not  per- 
sist too  long.  Engineers  of  every  country  can  learn 
from  their  foreign  confreres,  and  the  promoting  of  good 
will  and  of  interchange  of  information  which  reside  in 
the  international  technical  meeting  is  too  valuable  to 
lose. 

Highway  Financing  Again 

HIGHWAY  financing  in  Arkansas  is  again  brought 
to  public  notice  by  the  U.  S.  Supreme  Court 
decision,  noted  in  last  week's  issue,  p.  1052,  reversing 
the  judgment  of  the  state  court  and  sustaining  objec- 
tions on  the  part  of  two  railways  to  the  imposition  of 
Vv'hat  were  characterized  as  arbitrary  and  unreasonable 
assessments  upon  their  property  for  the  purpose  of  con- 
structing 11  miles  of  gravel  road.  The  levy  on  the  rail- 
roads' 9.7  miles  of  right-of-way,  at  $7,000  per  mile, 
totaled  $67,900,  an  amount,  the  court  held,  so  far  in 
excess  of  the  benefits  accruing  from  the  highway 
improvement  as  to  amount  to  a  denial  of  the  equal  pro- 
tection of  the  law.  The  broad  principle  involved  in  the 
case  is  the  one  of  just  assessments  for  local  benefits.  It 
would  be  idle  to  argue  that  the  const>-uction  of  good 
roads  does  not  appreciate  the  value  of  farm  lands  which 
they  serve.  Where  direct  benefits  accrue,  property 
should  bear  its  just  burden  of  cost.  The  point  here,  as 
staeted  by  the  Supreme  Court,  is  that  certain  property 
cannot  be  taxed  upon  some  fanciful  view  of  future 
earnings,  while  all  other  property  is  assessed  solely 
according  to  area  and  position.  In  the  case  under  dis- 
cussion no  basis  on  which  the  assessment  was  calculated 
was  disclosed.  Much  criticism  of  the  highway  financing 
methods  practiced  in  Arkansas  has  been  heard  recently. 
The  present  decision,  while  it  involves  special  condi- 
tions in  one  state,  should  serve  as  a  general  warning 
against  illogical  and  haphazard  highway  financing 
schemes  which,  while  they  may  be  temporarily  successs- 
ful  in  securing  the  construction  of  a  few  additional 
miles  of  highway,  will,  in  the  end,  result  in  discredit- 
ing the  cause  of  good  roads. 


England's  Industrial  Situation  and  Ours 

ENGLAND  never  ceases  to  furnish  more  texts  than 
any  industrial  preacher  needs  on  almost  every  phase 
of  industrial  relations.  Most  of  the  texts  are  of  the 
type  on  which  "don't"  sermons  are  written.  Occasion- 
ally there  is  material  for  gratifying  "do"  preachment. 
Since  the  armistice  the  encouraging  text  has  been  more 
than  ever  rare,  and  we  in  this  country  are  tempted  to 
ask  ourselves  whether  we  must  expect  similar  condi- 
tions.   The  subject  is  worthy  of  a  little  inquiry. 

Industrially  England's  situation  is  almost  chaotic. 
The  long-drawn-out  coal  miners'  strike  could  only  occur 
in  a  country  where  industrial  relations  were  in  a  bad 
way,  particularly  when  all  the  normal  methods  of  exert- 
ing the  public's  influence  have  been  tried  and  found 
futile.  "That  Englishmen  themselves  are  deeply  wor- 
ried is  evident  from  the  repeated  expressions  that  come 
from  the  other  side.  With  characteristic  English  bal- 
ance they  hope  for  better  things  while  picturing  very 
black  conditions.  Such  a  picture  was  painted  recently 
by  E.  J.  P.  Benn,  the  English  publisher  (see  p.  1069 
of  this  issue),  while  an  equally  frank  view  is  presented 
bv   Sir  Robert   Hadfield,   chairman   of  Hadfields,    Ltd., 
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the  great  British  steelmaking  corporation.  The  sad 
part  of  these  presentations,  to  an  American  reader  at 
least,  is  that  they  offer  no  promising  means  of  ameliora- 
tion. The  hopes  expressed  do  not  seem  to  rest  on  a 
sound  foundation.  An  American  is  inclined  to  believe 
that  England  must  go  through  some  bitter  experiences 
in  industrial  experimentation  before  more  stable  con- 
ditions can  be  looked  for. 

How  is  it  with  us  ?  We,  too,  have  industrial  troubles 
— strikes  in  great  number,  arising  from  all  manner  of 
causes.  Are  we  headed  for  an  era  of  unreasonableness 
and  of  such  maladjustment  of  industry  as  never  to  be 
beyond  the  shadow  of  a  serious  stoppage  in  some 
industry? 

Unless  all  signs  fail,  we  shall  continue  for  a  long 
time  to  have  serious  industrial  disputes.  Neither  em- 
ployers nor  employees  seem  to  be  developing  an  attitude 
that  is  promising  of  great  immediate  good.  But  even 
if  that  be  the  case,  we  have  in  this  country  a  situation 
that  makes  for  hai-mony  that  is  lacking  in  England. 
We  have  a  group  of  citizens,  not  partisans  to  the  indus- 
trial dispute,  of  such  size  that  its  views  are  likely  to  be 
decisive  when  the  controversy  begins  to  affect  the 
general  welfare.  Of  that  group  the  farmers  are  the 
nucleus.  They  have  shown  repeatedly  that  they  will 
not  blindly  nor  permanently  array  themselves  on  the 
side  of  either  industrial  employers  or  employees.  With 
them  stand  the  so-called  middle  classes — the  profes- 
sional people,  the  small  shop-keepers,  and  to  some 
extent,  office  workers.  In  England  this  group,  lacking 
a  farmer  element,  is,  compared  with  us,  relatively  small. 
There,  one  might  say,  there  are  only  partisans  in  the 
industrial  uispute.  Here  we  have  a  great  impartial 
jury.  In  fact  it  is  the  failure  to  reckon  with  that  jury 
that  has  brought  grief,  at  different  times,  to  both  sides. 

In  Europe  itself  this  influence  of  the  agricultural 
classes  is  apparent.  The  troubles  of  European  nations 
are  in  proportion  to  their  industrial  populations.  Our 
future  difficulties  probably  will  increase  as  we  turn 
more  from  agriculture  to  manufacturing,  but  for  many, 
many  years  we  can  count  on  a  situation  materially 
better  than  England's. 


living  costs  cannot  closely  approach  the  pre-war  level 
while  labor  continues  to  work  on  the  1920  basis.  On 
the  other  hand,  labor  can  hardly  be  asked  to  accept 
less  than  a  living  wage. 

Fair  adjustment  of  wages  depends  upon  both  an 
understanding  and  a  recognition  of  the  present  status 
of  the  cost  of  living  and  of  the  rate  at  which  it  is 
descending. 


Cutting  Wages  to  Fit  Living  Cost 

IN  THE  last  year  there  Tias  been  more  wage-cutting — 
certainly  more  discussion  of  the  subject — than  ever 
before  in  the  history  of  the  country.  This  is  quite 
natural,  a.s  never  before  was  there  such  a  period  of 
inflation  as  1916  to  date.  The  debate  rages  around  the 
question  of  how  quickly  wages  can  Ije  decreased.  That 
there  must  be  a  decrease  seems  to  be  the  universal 
judgment. 

Wholesale  food  prices  have  declined  48  per  cent  since 
the  1919-1921  peak,  according  to  both  the  Annalist  and 
the  United  States  Bureau  of  Labor  Statistics.  WTiole- 
sale  prices  do  not  reflect  the  cost  of  living,  certain 
authorities  to  the  contrary.  The  cost  of  living  is  indi- 
cated by  retail  prices,  and  Labor  Statistics  show  that 
retail  food  prices  have  fallen  31  per  cent  since  the 
peak  in  1920.  But  the  foods  group  is  only  one  of  five 
in  the  workingman's  family  budget.  Kiifiineeriny  Nenm- 
Record's  best  thought  reveal.n  that  family  expense.'* 
have  decrea.sed  14  per  cent  since  the  summer  of  1920. 

Despite  high  rents  and  the  fact  that  the  rcstaurant.s 
have  not  shown  recognition  of  the  trend  of  whole.Hale 
prices,  the  cost  of  living   is  comintr  down.     Obviously 


Production  vs.  Wage  Cutting 

IN  CONNECTION  with  wage  cutting  it  is  worth  not- 
ing that  we  hear  almost  nothing  now  about  output, 
about  the  production  of  the  individual.  At  the  close  of 
the  war,  emphasis  was  laid  on  increased  output  rather 
than  wages  and  it  was  freely  contended  that  if  output 
were  increased  it  might  be  possible  to  maintain  the 
war  wage  levels.  Such  contentions  were  sincerely 
made,  but  were  probably  much  colored  by  the  high 
idealism  that  held  over  from  the  war  period.  In  many 
lines  we  have  secured  greater  output.  Both  within  and 
without  union  ranks  performance  is  better,  though  non- 
union performance  has  naturally  had  the  greater  in- 
crease. Even  in  cases  where  output  has  doubled  we 
seem  to  find  it  impossible — de.'?pite  the  good  intentions 
of  post-armistice  days — to  hold  wages  up.  The  facts 
are  that  economic  law  is  gradually  forcing  us  back  to 
conditions  more  like  those  of  pre-war  than  of  war  daj's. 
Discriminating  buying  is  at  the  root  of  the  change. 

Also  it  is  apparent  that  we  did  not  get  out  of  the 
war  new  stimuli  for  greater  production.  Probably  there 
was  progress  in  industrial  relations  in  certain  plants, 
but  that  progress  was  probably  no  more  than  what 
might  have  been  expected  had  the  war  not  come.  In  the 
aggregate,  the  movement  has  been  a  retrograde  one. 
Notions  of  "right"  have  expanded  into  extravagant 
ideas,  and  the  sum  total  is  a  demand  of  greater  pay  for 
less  work. 

Without  a  doubt  the  pi-esent  depression,  with  its 
considerable  unemployment,  will  tend  to  modify  these 
extravagant  ideas.  That  means  is  a  brutal  one,  and  in 
the  minds  of  some  the  only  possible  corrective.  It  has, 
however,  definite  limits,  and  those  limits  are  narrower 
now  than  before  the  war,  because  of  the  greater  mass 
resistance  to  anything  that  seems  to  be  of  advantage 
to  the  employer.  If,  however,  we  are  to  check  per- 
manently the  rising  tendency  in  prices — which  marched 
inexorably  upward  for  twenty  years  before  the  war 
inflation — we  must  increase  very  materially  the  pro- 
duction per  individual.  It  is  the  only  assurance  of 
plenty  for  all. 

Production  specialists  have  gone  far  in  achieving  the 
results  they  have  sought,  but  methods  and  mechanisms 
will  always  be  sorely  handicapped  until  all  workers, 
whether  of  hand  or  brain,  actept  the  sound  doctrine 
that  only  by  large  volume  individual  production  can  all 
Ije  benefited.  P'ollowing  the  war  it  seemed  as  if  wr 
were  likely  to  have  a  general  education  of  the  public 
in  this  direction.  Unfortunately  the  expectation  has 
been  fulfilled  only  in  so  far  as  distress  and  fear  of 
unemployment  have  had  an  influence.  In  season  and 
out  it  is  the  duty  of  all  of  influence,  whether  lalM)r 
leaders,  employers,  engineers  in  industrial  organiza- 
tions, or  others,  to  preach  the  doctrine  of  large  produc- 
tion. And  no  sane  man  will  (.bjecf  if  (he  worker,  of 
every  grade,  in  accepting  the  doctrine  ilemands  that 
he  shall  have  a  good  share  of  the  fruits  of  his  labor. 
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Rebuilding  an  Old  New  England  Water-Power  Plant 

Special  Construction  Problems  in  New  Hydro-Electrit  Station  for  Jackson  Mills  Long  Supplied  With 
Power  From  Individual  Wheels  Taking  Water  From  Nashua  River 

By   E.  H.  Swett 

Hydraulic  Engineer  for  John  A.  Stevens,  Eng-ineer,  Lowell.  Mass. 


FOR  many  years  the  Jackson  Mills  of  the  Nashua 
Manufacturing  Co.,  situated  in  the  city  of  Nashua, 
N.  H.,  have  derived  their  water  power  from  the  Nashua 
River.  The  old  plant  consisted  of  a  dam  whose  crest 
length  is  about  175  ft.;  a  canal  one-quarter  of  a  mile 
long,  of  about  900  sec.-ft.  capacity  and  five  sets  of 
horizontal  wheels  located  in  the  basements  of  the  vari- 
ous mill  buildings  and  totaling  about  1,600  hp.  In 
1918  the  decision  to  build  a  large,  modern,  reinforced- 
concrete  mill  building  upon  the  site  of  a  portion  of 
the  canal  and  adjacent  old  mill  buildings  necessitated 
the  simultaneous  construction  of  a  new  hydro-electric 
station.  The  process  of  transforming  a  series  of  indi- 
vidual  powers   into   a  central   station    in   a  congested 
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district  involved  a  number  of  complicated  construction 
problems. 

The  Nashua  Mills  of  the  Nashua  Manufacturing 
Co.  are  situated  on  the  Nashua  River  about  half  a 
mile  upstream  from  the  Jackson  Mills.  After  an  ex- 
haustive study  of  the  present  and  future  power  require- 
ments, made  in  1917,  it  was  deemed  most  advantageous 
to  electrify  the  Nashua  Mills ;  develop  the  hydro-electric 
power  to  the  fullest  extent ;  make  up  the  difference 
between  power  obtained  at  high-  and  low-water  periods 
with  steam  electric  power  generated  at  the  Nashua 
Mills,    making    fullest    possible    use    of    all    byproduct 


steam  in  manufacturing,  heating,  etc.,  and  finally  to 
purchase  all  further  power  required  from  near-by  pub- 
lic utilities.  The  Jackson  Mills  were  already  partially 
electrified,  current  having  been  supplied  by  steam  turbo- 
generators and  by  generators  driven  by  some  of  the 
old  waterwheels.  The  electrification  of  the  Nashua 
Mills  was  completed  in  1917-1918,  involving  generators 
directly  connected  to  the  waterwheels. 

Power  Line  Connection. — The  water-power  plant  of 
the  Nashua  Mills  consists  of  four  sets  of  horizontal 
wheels,  totaling  4,000  hp.  with  an  operating  head  of  35 
ft.  The  wheels  are  located  in  the  various  mill  base- 
ments and  supplied  by  means  of  penstocks  leading  from 
a  canal.  The  headworks  and  dam  are  located  at  Mine 
Falls,  about  3  miles  above  the  mill.  The  full  develop 
ment  of  the  hydro-electric  resources  contemplates  the 
replacement  of  the  present  canal  and  wheels  with  a 
hydro-electric  station  at  Mine  Falls  operating  under  a 
50-ft.  head  and  a  transmission  line  to  the  mills.  This 
is  the  last  step  in  the  development  program,  however, 
which,  owing  to  the  prevailing  high  prices  of  labor 
and  material,  has  been  indefinitely  postponed. 

To  secure  outside  power  from  the  New  England 
Power  Co.  involved  the  erection  of  a  66,000-volt  double- 
transmission  line  of  wooden  pole  construction  18  miles 
long;  3  substations  at  various  points  in  the  Nashua 
Mills'  yard,  over  2J  miles  of  underground  cable,  1,500 
ft.  of  13,000-volt  double  submarine  cable  and  terminal 
house  for  same,  one  mile  of  13,000-volt  double-trans- 
mission line,  and  finally  one  substation  in  the  Jackson 
Mills'  yard. 

There  is  shown  herewith  diagrammatically  the  rela- 
tion of  the  new  Jackson  hydro-electric  station  to  the 
system.  By  the  proper  use  of  disconnecting  switches 
power  can  be  sent  from  this  station  to  either  the  Jack- 
son substation  or  to  the  West  substation. 

The  West  substation  differs  from  the  others  in  that 
it  is  of  the  outdoor  type,  consisting  of  reinforced- 
concrete  poles  with  structural  steel  cross  members. 
The  manner  in  which  these  poles  were  carried  down  to 
firm  foundation  through  quicksand  is' a  construction 
feature  well  worth  recording.  The  poles  ranged  from 
25  to  32  ft.  long  and  were  cast  on  the  ground  with  the 
reinfoi-cing  rods  projecting  15  to  20  ft.  beyond  the 
base.  Steel  casings  for  reinforced-concrete  piles  were 
driven  from  30  to  35  ft.  to  ledge  at  the  site  of  each 
pole.  The  precast  poles  were  picked  up  by  the  pile- 
driver,  adjusted  to  proper  elevation  and  alignment,  with 
the  reinforcing  rods  extending  dowii  into  the  steel 
casing.  The  pile  casings  were  then  filled  with  con- 
crete. This  method  resulted  in  poles  50  to  70  ft.  long 
with  continuous  reinforcement,  although  built  in  two 
sections.    A  view  of  the  completed  substation  is  shown. 

The  method  of  supplying  the  Jackson  Mills'  substa- 
tion from  the  West  substation  in  the  Nashua  Mills' 
yard  was  given  considerable  study.  An  overhead  line 
would  have  to  run  through  the  heart  of  the  city,  with 
consequent  complications  concerning  right-of-way,  etc. 
The  Nashua  River,  on  the  other  hand,  offered  a  direct 
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and  unobstructed  avenue  of  communication  between  the 
Nashua  Mills  and  the  Jackson  Mills,  which  fact  resulted 
in  the  selection  of  a  combination  underground  and 
submarine  system  of  power  transmission.  Accordingly 
two  500,000-cm.  3-conductor  sector-shaped  13,000-volt 
cables  were  installed  underground  from  the  West 
substation  to  a  point  on  the  river-bank  wall  in  the 
Nashua  Mills'  yard,  where  a  small  cable  terminal  house 
was  built.  The  underground  lines  connect  through 
disconnecting  switches  with  a  short  section  of  uncov- 
ered buses  in  this  building,  which  projects  15  in. 
over  the  river  wall.  Taps  from  the  end  of  the  overhead 
buses  connect  through  potheads  with  two  submarine 
cables. 

These  cables  are  3-conductor,  0000, 15,000-volt  armored 
cables  3^  in.  diameter.  They  rest  directly  on  the  river 
bottom  and  run  for  a  distance  of  approximately  1,500 
ft.  to  the  Jackson  dam.  They  leave  the  river  at  this 
point  on  the  opposite  side  from  the  hydro  station  and 
terminate  in  potheads  carried  on  two  wooden  poles 
which  mark  the  beginning  of  the  overhead  lines  leading 
to  the  Jackson  substation. 

The  installation  of  the  cables  was  effected   in   the 


REINFORCED-CONCRETE  POSTS  USED  FOR 
WEST  SUBSTATION 

winter  of  1919-1920.  They  were  laid  on  the  ice  in  the 
location  desired  and  properly  spliced.  The  ice  wa.s  then 
.sawed  through  and  the  cables  allowed  to  sink  to  the 
bottom. 

Power-House  Equipment. — The  Jack.son  station  was 
designed  to  utilize  the  increased  10-hr.  flow  of  the 
Nashua  River  which  will  result  from  the  additional 
pondage  to  be  developed  at  Mine  Falls.  The  station 
will  have  an  ultimate  capacity  of  4,200  hp.,  derived  from 
three  units.  Only  two  of  these  units  are  installed  at 
present,  the  third  to  be  installed  upon  the  completion 
of  the  Mine  Falls  project.  Each  unit  consists  of  a 
1,400-hp.  S.  Morgan  Smith  open-flume-type  vertical 
wheel  directly  connected  to  an  880-kw.,  2,300-volt,  60- 
cycle,  3-phase  General  Electric  generator,  operating  at  a 
.ipeed  of  100  r.p.m.  Each  unit  i.s  equipped  with  a 
Woodward  oil  pressure  governor  and  a  belted  exciter 
driven  from  the  waterwheel  shaft.  Owing  to  the  slow 
speed  of  the  unit  this  method  of  excitation  wa.s  found 
to  be  more  economical  than,  the  direct-connected 
exciter.  Power  generated  at  2,300  volts  is  stepped  up 
to  13,000  volts  through  a  bank  of  three"  1.100-kva.  trans- 
formers, located  at  one  end  of  the  station,  whence  it 


DREDGE  EMPTTI.XG  INTO  MOTOR  TRUCK  IN 
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is  conducted  to  a  bus  structure  located  in  a  switch 
gallery  over  the  transformer  room.  To  this  bus  struc- 
ture are  connected  two  Type  H,  13,000-volt  switches, 
each  of  which  is  located  in  an  outgoing  line  extending 
to  the  overhead  transmission  line  on  the  opposite  side 
of  the  river. 

The  map  shows  a  general  plan  of  the  development. 
The  work  in  general  involved  the  construction  of  a  fore- 
bay  wall  of  the  gravity  type  parallel  to  the  railroad  and 
varying  from  20  to  34  ft.  in  height ;  the  excavation  and 
lining  with  concrete  of  a  forebay  whose  depth  below 
normal  water  level  increased  from  7  ft.  at  the  entrance 
to  21  ft.  in  front  of  the  racks;  the  construction  of  a 
power  house  upon  a  rock  foundation,  and  the  excavation 
of  a  tailrace  1,000  ft.  long. 

As  the  Jackson  Mills  obtained  its  condensing  and 
fire  protection  water  from  the  old  canal  it  was  necessary 
to  maintain  this  canal  in  operation  as  long  a.s  possible 
without  seriously,  affecting  the  progress  or  cost  of  the 
work  at  the  new  power-house  site.  Excavation  was, 
therefore,  carried  on  behind  the  old  canal  wall  running 
from  the  north  abutment  of  the  dam  to  the  railroad 
right-of-way  until  the  danger  of  a  serious  leak  develop- 
ing through  the  wall  became  a  menace.  The  excavated 
material  consisted  of  sandy  loam  overlying  coarse  gravel 
interspersed  with  large  boulders.  A  3-yd.  shovel  dug 
the  material,  which  was  hauled  away  at  first  by  teams 
and  later,  as  the  depth  of  the  excavation  increased,  by 
five-ton  trucks.  The  spoil  was  used  in  filling  in  a 
wasteway  channel  near  the  site  of  the  work,  in  grading 
for  a  sidetrack,  and  later  on  in  filling  the  old  canal. 
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The  final  plans  for  furnishing  condensei"  and  fire- 
protection  water  to  the  Jackson  Mills  called  for  a  30-in. 
cast-iron  pipe  line  1,500  ft.  long  extending  from  an 
intake  chamber  in  the  new  forebay  wall  along  a  trench 
in  the  bottom  of  the  old  canal  to  a  pump  sump  in  the 
mill  yard.  By  the  time  it  became  necessary  to  close 
the  canal  this  pipe  material  was  on  the  job.  Closing 
was  first  effected  by  the  stop  logs  and  gates  of  the 
old  gate  house  which  was  located  across  the  canal  about 
150  ft.  from  its  flaring  entrance.  As  soon  as  the 
waste  gate  a  the  lower  end  had  drained  the  canal 
work  was  immediately  started  in  that  portion  of  the 
pipe  line  below  the  gate  house  and  rushed  to  comple- 
tion.     Simultaneously    with   the   closing    of    the   canal 


work  was  erected  on  a  raft  and  as  each  section  was 
finished  the  raft  was  pushed  out  from  under.  The 
cofferdam  was  filled  with  material  taken  from  the  power- 
house excavation  and  used  as  found  with  the  exception 
that  any  large  boulders  were  excluded.  The  side  sheet- 
ing was  simply  placed  in  the  framework  and  lightly 
nailed  to  the  wales  just  ahead  of  the  fill.  Motor  trucks 
filled  the  whole  cofferdam  by  forming  a  ramp  at  the 
shore  end  and  backing  out  over  the  finished  fill. 

Owing  to  the  proximity  of  the  railroad  tracks  exca- 
vation for  about  100  ft.  of  the  deepest  portion  of  the 
forebay  wall  had  to  be  carried  down  within  v.ell-braced 
sheeting.  Three-inch  sheeting  and  12  x  12-in.  wales 
and  bracing  were  used.     Material  was   removed  from 
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gates  work  on  the  cofferdam  to  drain  the  whole  fore- 
bay  site  was  started,  and  brought  to  completion  by 
the  time  the  pipe  line  below  the  head  gates  was  finished. 
Work  was  then  concentrated  upon  the  intake  chamber, 
adjacent  portions  of  the  forebay  wall,  and  the  remainder 
of  the  pipe  line  to  connect  the  intake  chamber  with  the 
completed  portion  of  the  line  below  the  old  gate  house. 
A  temporary  wooden  flume  was  built  leading  from  an 
opening  through  the  cofferdam  to  the  intake  chamber 
and  the  pipe  line  put  into  service  at  the  eai-liest  pos- 
sible moment. 

Construction  of  Poiver  House. — The  cofferdam  finally 
constructed  across  the  old  canal  entrance  and  tying  into 
the  north  abutment  of  the  dam  consisted  of  a  skeleton 
framework  of  6  x  6-in.  wales,  2  x  10-in.  uprights  and 
cross-braces,  and  1-in.  tierods.  The  wales  were  spaced 
about  4  ft.  apart  vertically,  with  horizontal  tierods  on 
5  ft.  centers  and  uprights  cross-braced  evei-y  15  ft. 
Eighteen-foot  wales  were  used  with  diagonal  lap  joints. 
A  tierod  and  cross-brace  came  at  each  joint,  thus 
making  the  skeleton  continuous  and  flexible.  The.frame- 


the  trench  by  a  small  road  derrick  handling  i-yd. 
buckets  filled  by  hand.  The  sheeting  was  driven  by 
hand  as  the  excavation  progressed  until  the  full  length 
of  the  sheeting  was  used.  Below  this  point  the  method 
of  sheeting  was  as  follows:  A  short  section  of  the 
trench  was  excavated  to  a  further  depth  of  5  ft.,  which 
was  the  distance  between  horizontal  wales  and  a  new 
system  of  wales  and  braces  started.  Five-foot  lengths 
of  sheeting  were  then  tucked  in  behind  the  wales.  The 
deepest  portion  of  the  trench  obtained  a  depth  of  25  ft. 
in  this  manner. 

As  soon  as  a  section  of  the  excavation  was  completed 
concreting  was  started  and  carried  up  in  5-ft.  lifts. 
The  bracing  and  wales  were  removed  as  the  concreting 
progressed.  The  sheeting  served  as  a  back  form  on 
one  side  of  the  wall,  while  a  proper  batter  was  given 
to  the  front  side  of  the  wall  by  panel  forms  braced 
and  wired  to  correct  position  against  the  front  sheet- 
ing. While  the  wall  was  being  built  the  power-house 
and  forebay  excavation  continued,  care  being  taken  to 
leave  a  sufficient  shoulder  between  the  deep  trench  and 
the  open  excavation  to  take  care  of  any  thrust  that 
might  be  transmitted  through  the  bracing  from  the 
railroad  side  of  the  trench.     With  the  completion  of  the 
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wall   this   shoulder  was   subsequently   removed   by   the 
steam  shovel. 

The  power-house  foundations  wei'e  on  ledge  through- 
out, rock  being  encountered  at  from  2  to  5  ft.  below 
the  grade  of  the  wheel  chamber  floors.  The  excavation 
for  the  draft  tubes  extended  1.5  ft.  farther  into  the 
rock.  Drilling  and  blasting  was  performed  by  a  night 
shift  and  the  mucking  was  done  in  the  day  time.  The 
muck  was  removed  by  the  steam  shovel  and  dumped 
into  skips.  These  skips  were  picked  up  by  a  stiff-leg 
derrick  and  emptied  into  trucks  which  hauled  the 
material  to  the  dump. 

The  draft-tube  forms  were  built  at  a  point  about 
100  yd.  from  the  power-house  site.  The  vibs  were 
built  from  patterns  drawn  on  a  laying-out  platform 
and  accurately  assembled  in  place  in  the  skeleton  frame- 
work by  the  use  of  longitudinal  templates.  Seven- 
eight-inch  lagging  was  used,  varying  in  width  from 
i  in.  to  6  in.  The  forms  were  moved  on  skids  and 
rollers  to  the  edge  of  the  excavation,  whence  they  were 
picked  up  and  swung  into  position  by  a  stiflf-leg  derrick 
especially  guyed  and  counterweighted  for  the  purpose. 
The  concreting  plant  for  the  whole  job  consisted  of 
one  l-yd.  mixer  located  under  sand  and  gravel  bins. 
The  bins  were  served  by  a  stiff-leg  derrick  equipped 
with  a  clamshell  bucket  which  took  the  material  directly 
from  cars  on  the  railroad  siding  or  from  the  stockpile. 
Concrete  was  placed  in  the  lower  portions  of  the  work 
by  chutes  suspended  from  a  wire  cable  spanning  the 
site.  Side  chutes  conducted  the  concrete  directly  into 
forms  or  into  buckets,  which  were  then  placed  by  a 
stiff-leg  derrick.  When  the  pouring  had  progressed  to 
such  a  height  that  sufficient  grade  could  not  be  main- 
tained in  the  chutes  the  concrete  was  placed  by  buggies 
from  runways. 

Design  of  Poiver  House. — A  few  features  influencing 
the  design  of  the  power  house,  a  cross-section  through 
which,  given  herewith,  may  be  worth  mentioning.  An- 
unusual  depth  of  water  seal  was  provided  for  the  draft 
tubes  to  make  certain  that  should  it  become  commer- 
cially desirable  in  the  future  to  develop  the  few  re- 
maining feet  of  fall  in  the  Nashua  River  near  its 
confluence  with  the  Merrimack  by  further  dredging  of 
the  channel  the  seal  would  still  be  sufficient  for  the 
proper  operation  of  the  draft  tubes. 

A  basement  in  the  power  house  was  found  necessary 
to  provide  space  for  a  heating  plant,  machine  shop, 
storage-battery  room,  toilet  facilities,  etc.  To  have  this 
basement  floor  above  maximum  high-water  level  would 
not  only  increase  the  cost  but  make  the  generator  floor 
at  an  undesirable  level.  It  was  therefore  decided  to 
make  the  ba.sement  floor  only  18  in.  above  normal  head- 
water level  and  provide  for  uplift.  This  led  to  the  adop- 
tion of  structural  steel  framing  for  the  generator  and 
basement  floors,  and  two  trusses  to  run  longitudinally 
through  the  ba.sement.  The  generator  and  wheel  loads, 
water  thrust,  and  all  other  generator  floor  loads  are 
carried  on  the  top  chord  panel  points,  while  the  base- 
ment floor  loads  and  uplift  are  carried  on  the  bottom 
chord  panel  points.  Proper  rigidity  and  freedom  from 
vibration  was  provided  for  by  assuming  the  full  load 
of  generator,  turbine  and  thrust  to  l)e  concentrated  at 
a  single  point  of  generator  support  at  one  time  and 
designing  the  truss  members  accordingly.  The  wheel 
pit  opening.^  in  the  basement  floor  were  closed  by  re- 
movable structural  steel  diaphragms  provided  with 
stuffing  boxes  in  which  the  turbine  shaft  rotated. 
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CROSS-SECTION  THROUGH  THE  JACKSON  STATION 

This  consideration  of  having  the  basement  floor  well 
below  maximum  high-water  level  necessitated  providing 
a  water-tight  wall  on  the  forebay  side  of  the  basement. 
This  was  accomplished  by  the  use  of  stuffing  boxes  on 
the  shafts  running  through  the  wall  to  connect  the 
main-line  shaft  of  the  headgate  operating  mechanism 
within  the  basement  to  the  screw-stem-gate  hoists 
located  in  the  raking  platform  outside. 

The  excavation  of  the  tailrace  offered  unusual  diffi- 
culties, which,  however,  were  successfully  solved.  The 
river  below  the  dam  flowed  between  high  banks  about 
175  ft.  apart.  The  normal  channel  followed  the  right 
bank,  while  an  overflow  channel  followed  the  left  bank, 
leaving  a  long  narrow  island  covered  with  trees  and 
undergrowth  between  the  two  and  extending  to  the  Bos- 
ton and  Maine  R.R.  bridge,  which  crossed  the  river 
about  1,000  ft.  below  the  power-house  site.  The  original 
plans  called  for  widening  and  deepening  the  river  chan- 
nel for  some  distance  beyond  this  bridge  in  order  to 
develop  the  same  head  for  the  new  station  that  the 
old  wheels  operated  under.  The  consummation  of  the 
original  plans  would  have  involved  the  expenditure  of 
a  considerable  sum  of  money  on  the  piers  and  temporary 
bents  which  had  been  installed  in  the  river  bed  to 
bolster  up  the  rapidly  deteriorating  superstructure  of 
the  bridge,  most  of  which  would  be  thrown  away  upon 
the  erection  of  a  new  bridge.  As  it  is  only  a  matter 
of  a  few  years  before  the  old  structure  will  have  to 
be  replaced  it  w-as  decided  to  postpone  all  work  under 
and  below  this  joint  until  such  lime  as  the  railroad  is 
ready  to  carry  out  its  replacement  plans. 

Building  Tailrace. — Test  pits  and  wash  borings 
indicated  that  under  the  surface  layer  of  boulders  and 
river  shingle  the  material  was  coarse  sand  and  gravel. 
Two  traveling  stiff-leg  derricks  were  accordingly  in- 
stalled and  equipped  with  clamshell  buckets,  one  work- 
ing down.Mtream  and  one  working  upstream.  The 
narrow  island  along  the  middle  of  the  river  bed  was 
especially  favorable  to  this  type  of  equipment  and 
enabled  the  material  to  be  deposited  directly  on  each 
aide  of  the  river. 

After  the  commencement  of  digging  operation  It  be- 
came evident   that  the  rate  of  progress  would   be  In- 
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sufficient  to  complete  the  tailrace  excavation  by  the 
time  the  powei-  house  was  ready.  A  new  type  of  equip- 
ment was  therefore  devised.  A  scow  40  ft.  long  and 
27  ft.  wide  was  built  and  launched  in  the  deepest  por- 
tion of  the  river  and  equipped  with  holding  spuds  in 
each  corner.  Upon  one  end  of  the  deck  was  mounted 
a  swinging  and  hoisting  engine  and  100-hp.  boiler, 
while  at  the  other  was  installed  a  bull  wheel,  A-frame, 
steam-shovel  boom  and  dipper  stick  equipped  with 
a  4 -yd.  dipper.  Later  an  additional  boiler  was  added 
and  the  boom  lengthened  8  ft. 

This  miniature  dredge  was  successful  from  the  start. 
It  started  operation  at  a  point  400  ft.  below  the  power 
house  and  traveled  downstream,  excavating  a  channel 
30  ft.  wide  and  to  the  full  depth  required  along  the 
right  bank  and  depositing  the  material  directly  along 
the  side.  It  then  crossed  over  immediately  upstream 
from  the  railroad  bridge  and  excavated  a  similar  chan- 
nel along  the  left  bank  working  upstream  and  deposit- 
ing the  material  outside  the  channel  as  before.  It  was 
then  floated  back  downstream  and  attacked  the  mid- 
portion  of  the  channel.  The  material  excavated  from 
this  mid-portion  was  deposited  by  the  dipper  into  scale 
pans,  which  were  picked  up  by  one  of  the  traveling 
stifF-leg  derricks  and  swung  over  to  the  spoil  bank 
on  the  right-hand  side  of  the  river.  A  view  of  this 
operation  is  given. 

The  stiff-leg  derrick  was  mounted  on  three  sets  of 
wheels,  one  set  under  the  mast  and  a  set  under  each 
weight  box.  The  wheels  traveled  on  two  lines  of  rail- 
road rail  and  ties,  one  line  of  rail  for  the  wheels  under 
the  mast  and  the  other  for  the  wheels  under  the 
weight  boxes.  When  it  was  necessary  to  move  ahead, 
a  30-ft.  section  of  rail  at  the  rear  was  unbolted,  picked 
up  by  the  boom  with  all  ties  attached  and  svmng  ahead 
into  position  and  bolted  up.  The  roadbed  was  prepared 
in  advance  by  dumping  an  occasional  scale  pan  load 
where  needed  instead  of  on  the  spoil  bank.  The  derrick 
would  then  use  the  boom  to  pull  itself  ahead.  In  this 
manner  600  ft.  of  the  tailrace  was  excavated.  The 
downstream  tailrace  derrick  was  then  dismantled  and 
removed. 

Meanwhile  the  excavation  had  so  lowered  the  water 
level  in  the  river  that  the  water  occupied  only  a  nar- 
row channel  along  the  right  bank  from  the  dam  down 
to  the  completed  portion  of  the  tailrace.  This  fact 
enabled  the  steam  shovel  which  had  completed  the 
draft-tube  and  seal-pit  excavation,  to  atack  the  tail- 
race  at  the  upper  end,  working  in  the  dry.  The 
upstream  tailrace  derrick  which  had  been  handling  the 
muck  from  the  draft  tube  and  seal  pits  continued  to 
work  with  the  shovel  and  dumped  the  scale  pans  directly 
upon  spoil  banks  along  the  left-hand  side  of  the  tail- 
race. 

The  dredge  then  proceeded  to  excavate  the  narrow 
channel  toward  the  dam  to  grade.  A  natural  dike  or 
roadway  was  left  between  the  dredge  operations  and  the 
steam-shovel  operations.  This  dike  extended  from  be- 
hind the  upstream  tailrace  retaining  wall  connecting 
with  the  power  house,  paralleled  the  narrowed  river 
channel  and  then  swung  over  to  the  left  bank.  Motor 
trucks  backing  out  along  this  dike,  as  shown  in  one  of 
the  views,  removed  the  material  excavated  by  the 
dredge. 

By  the  time  the  dredge  had  proceeded  far  enough 
upstream  the  steam  shovel  had  completed  its  opera- 
tions behind  the  dike  and  climbed  out  of  the  hole.    The 


pumps  which  had  kept  down  the  seepage  were  then 
stopped  and  the  water  allowed  to  rise  behind  the  dike. 
The  dredge  then  cut  through  the  upper  end  and  with 
the  aid  of  motor  trucks  completed  the  tailrace  excava- 
tion by  removing  the  dike. 

The  depth  of  the  tailrace  excavation  varied  from  12 
ft.  at  the  upper  end  to  6  ft.  at  the  lower.  In  all,  40,000 
yd.  were  removed  from  the  tailrace  channel  at  a  cost, 
including  contractor's  overhead  and  profit,  of  $1.78  per 
cu.yd. 

The  last  feature  of  the  project  was  the  removal  of 
the  forebay  cofferdam.  Preparatory  to  this  removal 
a  stiff-leg  derrick  was  erected  on  wooden  piers  in  the 
forebay  behind  the  cofferdam  with  the  mast  located 
so  that  all  portions  of  the  cofferdam  came  within  the 
working  range  of  the  boom.  The  tops  of  the  wood 
frame  piers  under  the  mast  and  weight  boxes  were  well 
above  normal  water  level.  A  platform  was  built  over 
the  top  of  the  30-in.  pipe  intake  walls,  upo  nwhich  were 
installed  the  derrick  engine  and  boiler.  The  derrick 
was  then  rigged  to  operate  a  J-yd.  clamshell  bucket. 

The  forebay  was  filled  through  the  opening  in  the 
cofferdam  which  supplied  water  to  the  flume  running 
to  the  30-in.  pipe  intake  chamber.  This  flume  was 
removed  and  the  power-house  gates  closed  preparatory 
to  filling,  and  as  the  water  rose  the  cofferdam  frame- 
work was  loosened  as  much  as  possible  by  removing 
the  wales  from  the  forebay  side.  After  filling  was 
completed  the  cofferdam  material  was  cleaned  out  as 
much  as  possible,  with  clamshell  buckets,  and  deposited 
by  the  derrick  behind  the  forebay  wall  for  back  fill,  and 
the  balance  taken  to  the  dump  by  motor  trucks. 

Special  precautions  were  taken  at  all  times  to  guard 
against  high-water  damage  or  breaks  through  the  cof- 
ferdam during  construction.  Any  lowering  of  the 
water  level  above  the  dam  would  have  broken  the  seal 
of  the  draft  tubes  of  the  Nashua  Mills'  wheels  and 
deprived  them  of  considerable  power.  No  serious 
trouble  was  encountered. 

The  concrete  work  was  performed  by  the  Raymond 
Concrete  Pile  Co.  in  accordance  with  the  designs  and 
under  the  supervision  of  John  A.  Stevens,  engineer, 
Lowell,  Mass. 


Log  Rules  Found  Inaccurate  in  Mill  Check 

A  comparison  of  log  gagings  by  both  the  Doyle  and 
the  Scribner  rules  recently  carried  out  for  the  Forest 
Products  laboratory  on  a  large  sawing  of  red  and  white 
oak  at  Proctor,  Ark.,  showed  that  both  the  rules  are 
quite  inaccurate.  On  small  logs,  up  to  about  20  in. 
diameter,  both  rules  were  well  below  the  actual  yield 
of  the  mill,  by  amounts  ranging  from  15  to  over  30  per 
cent.  The  Doyle  rule  here  gave  the  larger  deficiency. 
At  22  to  24  in.  diameter  the  yield  of  the  white  oak 
logs  agreed  fairly  closely  with  both  rules,  but  the  red 
oak  yield  was  still  more  than  15  per  cent  in  excess  of 
the  rules.  Approaching  30-in.  diameter,  the  agreement 
of  the  rules  with  the  red  oak  yield  was  fairly  satisfac- 
tory, especially  with  the  Scribner  rule,  which  falls- 
somewhat  below  the  Doyle  rule  at  about  28  in.  in  diam- 
eter. The  sawing  was  one  in  a  band  mill.  The  red 
oak  was  plain-sawed,  except  in  the  case  of  the  last 
quarter  of  exceptionally  good  logs,  which  were  quarter- 
sawed;  the  white  oak  logs  were  in  general  plain-sawed 
up  to  22  and  24  in.,  larger  logs  being  quarter-sawed. 
Most  of  the  sawing  was  to  1-in.  stock. 
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Graphic  Wattmeter  Checks  Gravity 
Plant  Operation 

Details  of  Distant  Operations  Indicated  on  Chart 

at  Construction  Engineer's  Desk — Foremen 

Compete  for  Best  Charts 

IN  PLACING  24,000  cu.yd.  of  concrete  for  a  coke  oven 
substructure  at  Milwaukee,  Wis.,  the  construction 
engineer  checks  every  operation  of  a  concrete  gi-avity 
plant  by  means  of  a  wattmeter  graph  which  unrolls 
before  his  eyes.  Delays,  lack  of  co-ordination,  under- 
loading, plant  defects  and  lagging  work  are  positively 
indicated  by  the  graph  at  the  moment  they  occur  and 
remedial  action  can  be  taken  as  promptly  as  the  cir- 
cumstances warrant.  The  graphic  evidence  when  placed 
before  the  foreman  curtails 
argument  and  excuses  and 
sends  them  back  to  the  job  to 
obtain  results.  Besides  the 
reason  indicated,  the  construc- 
tion is  interesting  because  of 
its  character  and  volume. 

The  old  by-products  coke 
ovens  at  the  plant  of  the  Mil- 
waukee Coke  &  Gas  Co.  have 
been  in  operation  over  fifteen 
years.  Last  fall  it  was  decide 
to  replace  these  ovens  wi': 
Koppers  combination  by-prod- 
uct ovens.  As  eveiy  available 
square  foot  of  ground  around 
the  old  batteries  was  used  for 
operation  and  it  was  essential 
that  the  new  work  be  done 
without  interruption  of  the 
plant  operation,  the  agreement 
was  made  that  all  engineering 
work  and  material  be  fur- 
nished by  the  Koppers  Co.  and 
the  construction  be  performed 
by  the  engineering  force  of 
the  Milwaukee  Coke  &  Gas  Co. 
In  all  120  old  ovens  will  be  re- 
moved and  replaced  with  150 
new   ovens.     This   work   has 

been  scheduled  so  that  40  old  ovens  will  be  shut  down 
at  one  time,  these  replaced  by  50  new  ovens  and  these 
ovens  put  in  operation  before  the  next  set  of  40  old 
ovens  is  shut  down. 

Many  changes  of  railroad  track,  water,  gas,  steam 
and  liquor  piping,  electrical  wiring  and  pole  lines  had 
to  be  made  before  the  first  batter>'  was  shut  down. 
When  all  the  preliminary  work  had  been  accomplished, 
the  first  battery  of  40  ovens  was  shut  dovm  and  wreck- 
ing was  commenced.  About  700  tons  of  scrap  iron  were 
removed  from  this  hattcr>'.  loaded  into  railroad  cars 
and  sold  direct  to  scrap  dealers.  The  di.spnsal  of  the  old 
brickwork  was  accomplished  by  using  railroad  dump 
cars  which  were  switched  alongside  the  job  and  loaded 
with  the  help  of  one  yard  dump  boxes  and  locomotive 
cranes,  one  on  each  side  of  the  foimdatinn.  Fig.  1 
shows  the  old  concrete  slab,  dump  boxes  and  locomotive 
crane  in  operation.  In  all  800  ni.yd.  of  concrete,  2.000 
cu.yd.  of  dirt  and  7,.500  cn.yd.  of  brick  were  removed 
from  the  old  battery. 

The  old  concrete  mat  was  on  piles  spaced  3  ft.  on 
centers.     These  rows  of  new  piles  were  driven  along- 


side the  old  slab  and  a  new  slab  30  in.  thick  was  poured 
over  the  new  piles  and  the  eld  slab.  On  this  the  new 
concrete  foundations  for  the  battery  were  placed.  A 
total  of  1,150  cu.yd.  of  concrete  were  poured  in  this 
new  slab. 

There  will  be  about  8,000  cu.yd.  of  concrete  in  each 
batten,'  foundation  and  230  tons  of  reinforcing  steel. 
The  foundation  for  the  stack  contains  360  cu.yd. 
of  concrete,  the  stack  being  200  ft.  high  and  8  ft.  in 
diameter. 

The  concrete  mixing  plant,  was  designed  by  the  com- 
pany engineers  in  conjunction  with  the  engineers  of 
the  Boehck-Lowe  Machinery  Co.  which  furnished  the 
equipment  consisting  of  a  120-ft.  steel  tower,  a  motor- 
driven  hoisting  engine,  a  28-ft.  tilting  mixei-,  a  120- 


RAVITY  PL.V.VT  WITH  STRrCTURE  TENTED  OVER  TO  PREVENT  FREEZING 

cu.yd.  slag  and  a  40-cu.yd.  sand  storage  bin  which  were 
loaded  by  a  ten-ton,  40-ft.  boom,  locomotive  crane. 

Blast  furnace  slag  was  used  instead  of  stone  due  to 
the  heat  resisting  qualities  of  the  slag.  Experiments 
have  shown  that  stone  gradually  di^iintcgrates  from  the 
high  temperatures  to  which  the.se  foundations  are  sub- 
jected thus  reducing  the  life  of  the  concrete. 

Cement  was  wheeled  directly  from  box  cars  to  the 
mixer  floor  which  was  sheeted  and  arranged  to  store 
1,200  bags.  Sand  and  slag  ran  by  gravity  from  the 
storage  bins  to  a  batch  hopper  where  the  cement  was 
added.  In  this  way  a  hatch  was  prepared  for  the  mixer 
while  the  previous  batch  was  still  in  the  mixer.  Water 
was  admitted  to  the  mixer  from  two  barrels  through  a 
4-in.  supply  line.  One  barrel  was  being  filled  and  heated 
while  the  other  was  dumping.  The  heating  was  done  by 
the  injection  of  live  steam.  It  was  found  possible  to 
complete  a  hatch  in  40  seconds  and  the  beat  day's  run 
was  480  cu.yd.  in  nine  hours.  Due  to  the  weather  con- 
ditions and  the  necessity  of  covering  up  the  green  con- 
crete 250  cu.yd.  per  day  was  taken  as  the  average  run: 
this  permitted  the  changing  of  chutes  and  the  covering 
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FIG.   2.     WATTMETER  CHART  OF  TYPICAL,  DAY'S   OPERATION 


up,  as  well  as   the  actual  pouring,   to  be  done  in   an 
eight-hour  day. 

Fig.  1  shows  the  arrangement  used  to  protect  the 
concrete  from  frost.  Steam  lines  were  run  alongside 
the  forms  and  over  the  top  where  the  concrete  covered 
a  large  area.  A  canvas  tent  was  then  spread  as  shown. 
A  man  was  left  in  charge  who  took  temperatures  at 
different  places  around  the  covered  concrete  and  saw 
that  at  no  time  did  the  temperature  at  any  point  drop 
below  32  deg.  F.  All  the  concrete  was  handled  in  this 
way  without  freezing. 


FIG.  3.     DETAIL  OF  CHART  ANALYZED  TO  INDICATE  USE 

The  concrete  gang  consisted  of  one  hoisting  engineer, 
three  cement  handlers,  two  cement  dumpers,  one  con- 
crete mixer  operator,  one  water  tender,  one  tower  man 
and  seven  men  spreading  the  concrete  and  moving  the 
chutes.    One  foreman  was  in  charge  of  the  whole  gang. 

As  indicated  by  Fig.  1  the  gravity  plant  was  a 
standard  boom  type  outfit.  To  follow  the  operation  of 
this  main  plant  unit,  there  was  installed  a  graphic 
wattmeter  with  a  500-amp.  shunt  on  a  250-volt  circuit. 
The  meter  was  placed  close  to  the  desk  of  the  engineer 
in  charge  and  enabled  him  to  tell  exactly  how  the  con- 
crete work  was  progressing  at  any  minute  of  the  day. 
One  of  the  charts,  a  typical  day's  run,  reproduced  in 
Fig.  2,  shows  exactly  how  the  work  proceeded  from  the 
beginning  at  7:30  a.m.  until  1:30  p.m.,  at  which  time 
the  day's  pour  of  286  cu.yd.  was  completed.  It  will  be 
noticed  that  during  one  hour's  run  from  9:45  to  10:45 
a.m.,  sixty-one  trips  were  made  representing  61  cu.yd. 
of  concrete. 


The  smaller  section  of  chart.  Fig.  3,  shows  how  the 
graphic  record  of  the  day's  operation  may  be  used. 
Thus,  the  section  X  shows  the  power  consumed  by  the 
mixer  and  the  hoist  running  idle;  from  A  to  B  repre- 
sents the  power  used  with  the  mixer  charged,  and  from 
S  to  C  the  drop  in  power  when  the  mixer  dumps  into 
the  hoist  bucket.  From  C  to  D  is  shown  the  increase 
in  power  due  to  hoisting  the  load:  from  D  to  E  the 
extra  power  for  dumping  the  mix  into  the  chute  hopper, 
and  from  E  to  F  the  drop  in  power  due  to  dropping  the 
bucket.  A  light  load  can  be  immediately  detected  on 
the  chart  due  to  less  power  being  consumed  for  hoisting. 
A  defect  in  the  dumping  apparatus  can  be  detected,  the 
speed  of  operating  the  mixer  and  hoist  can  be  deter- 
mined and  the  actual  number  of  trips  made  and  the 
material  used  can  be  calculated.  The  engineer  in  charge 
can  thus  keep  in  constant  touch  with  the  operation  of 
the  plant  and  have  graphic  information  to  guide  him  in 
making  changes  toward  producing  greater  efficiency. 

The  construction  woi-k  is  being  done  by  J.  Seton 
Gray  and  S.  C.  Peters,  engineers  for  the  Milwaukee 
Coke  &  Gas  Co. 


Railway  Construction  in  Brazil  in  1921 

Because  of  the  present  transportation  crisis  throughout 
Brazil,  the  National  Congress  has  authorized  the  govern- 
ment to  construct  new  railway  lines  and  to  improve  those 
already  existing,  the  funds  for  the  work  to  be  secured  by 
the  ordinary  federal  revenue  and  by  additional  credit  oper- 
ations. According  to  the  local  press  the  present  expense 
budget  sets  aside  2,000,000  milreis  for  the  termination  of 
the  construction  of  the  Sao  Luiz  to  Caxias  railway;  2,000,000 
milreis  for  the  prosecution  of  the  construction  on  the 
Central  of  Piauhy;  1,700,000  milreis  for  the  Petrolina  to 
Therezina  railway;  534,000  milreis  for  the  Cruz  Alta  rail- 
way; 1,000,000  milreis  for  the  Paranapanema  Rio  de  Peixe 
line;  1,000,000  milreis  for  the  Ararangua  and  Urussanga; 
and  1,500,000  milreis  for  the  Mossoro  railway,  all  for  the 
account  of  the  ordinary  revenue  receipts.  For  the  construc- 
tions on  the  Great  Western  and  the  Rede  Bahiana,  bonds 
of  the  public  debt  will  be  emitted  in  accordance  with  the 
respective  contracts. 

Besides  these  expenditures,  the  budget  is  said  to  author- 
ize the  following  expenses  "for  the  account  of  credit  oper- 
ations or  other  extra  resources":  2,000,000  milreis  for  the 
San  Luiz  to  Caxias,  intended  for  the  large  bridge  connect- 
ing the  island  of  Marahao  to  the  continent;  1.000,000  mil- 
-reis  for  the  Central  of  Piauhy;  4,300,000  milreis  for  the 
Petrolina  railway;  400,000  milreis  for  the  Cruz  Alta; 
10,000,000  milreis  for  various  lines  of  Rio  Grande  do  Sul 
and  the  San  Pedro  de  Alcantara  to  Uberaba;  900,000  mil- 
reis for  the  construction  of  the  Central  of  Rio  Grande  do 
Norte;  3,000,000  milreis  for  a  line  from  Massiaambu,  in 
Santa  Catharina;  4,000,000  milreis  for  the  coal  lines  of 
Parana;  1,500,000  milreis  for  the  Mossoro  railway;  and 
2,000,000  milreis  for  the  coal  lines  in  Santa  Catharina. 
These  constructions  reach  the  sum  of  39,534,000  milreis. — 
Commercial  Attache  W.  L.  Schurz,  Rio  de  Janeiro,  BrazH, 
in  Commerce  Reports. 
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Causes  of  the  Economic  Disturbances 
in  England 

By  Ernest  J.  P.  Benn 
Of  Benn  Bros.,  Ltd.,  London 

[Mr.  Benn's  firm  is  the  publisher  of  eleven  technical  and 
trade  inagazines.  His  article,  is  an  abstract  of  an  address 
delivered  last  month  before  the  New  York  Business  Pub- 
lishers Association. — Editor.] 

The  thing  that  does  not  seem  to  be  understood  here  (in 
America)  is  that  we  in  England  are  absolutely  steeped  up  to 
the  neck  in  socialism.  There  are  innumerable  brands  of  it. 
You  start  with  Bolshevism  proper  and  work  up  to  com- 
munism, collectivism,  syndicalism,  guild  socialism,  state 
socialism,  and  many  other  brands  and  varieties. 

From  the  top  to  the  bottom  of  society — and  the  more 
dangerous  people  are  at  the  top,  especially  the  women — 
these  ideas  have  been  absorbed:  that  business  and  profits 
and  wealth  are  wrong.  That  sort  of  thing  works  its  way 
out  first  in  taxation  which  is,  with  us,  not  so  much  a  mat- 
ter of  necessity  as  a  matter  of  punishment  for  success.  I 
understand  you  have  an  income  tax.  I  have  made  a 
few  inquiries  about  it  and  my  impression  is  that  you  are 
infants  in  the  early  stages.  You  have  no  conception  of  the 
possibilities  of  this  taxation  business. 

These  ideas  work  out  through  the  various  branches  of 
the  labor  organizations  in  such  a  way  that  it  seems  as  if 
many  of  the  workers  have  almost  decided  to  do  no  work. 
This  goes  back  to  H.  G.  Wells,  the  man  who  is  more  re- 
sponsible than  any  other.  The  fiction  writers  have  a  great 
deal  of  responsibility  in  the  spread  of  propaganda  for  the 
simple  reason  that  socialism  has  a  sentimental  touch  which 
fiction  loves. 

But  it  is  a  mistake  to  suppose  that  our  laboring  class  are 
actuated  by  any  evil  intent.  I  give  them  credit,  full  credit, 
for  doing  what  most  of  them  believe  to  be  right.  Their 
actions  are  due  to  a  false  conception  of  economics  which 
starts  upon  the  total  fallacy  that  wealth  is  a  fixed  quan- 
tity; that  there  is  a  certain  amount  of  money  and  work, 
and  it  is  good  business  to  prolong  that  business  and  make 
it  afford  work  for  three  men  where  one  was  before.  We 
must  first  eradicate  false  economics. 

The  Remedy 

The  remedy  that  is  needful  in  our  country  is  a  big 
crusade  on  behalf  of  capitalism,  capitalism  properly  under- 
stood. To  begin  with  we  need  a  syjionym  for  "capitalism." 
It  is  a  most  unfortunate  and  misleading  word.  The 
word  "capitalism"  conveys  to  the  minds  of  most  people 
some  system  designed  for  the  purpose  of  creating  capital- 
ists, individuals  with  great  wealth,  and  in  that  sense  it  is 
an  unfortunate  word.  We  must  drive  it  into  the  minds 
of  our  people  that  capitalism,  the  system  of  thrift,  work 
and  economy,  is  the  only  system  which  can  care  adequately 
for  the  lowliest.  We  must  make  it  clear  where  wc 
stand;  that  our  faith  in  capitalism  is  due  to  our  desire  to 
benefit  the  whole  community.  And  from  that  we  must  start 
out  on  a  system  of  instruction  in  simple  oronomics;  simple 
economics,  which,  in  our  land  at  least,  have  long  since  been 
forgotten.  Even  our  universities  no  longer  teach  the  science 
of  economics;  the  only  thing  that  you  can  learn  there  i« 
Sidney  Webb-ics. 

We  must  make  it  clear  that  capitalism  is  the  only  system 
in  which  the  consumer  stands  a  chance;  that  with  socialism 
the  producers  stand  as  its  logical  end  in  rationing  coupons, 
quea,  and  dictation  from  above  or  from  below  of  the  quan- 
tities and  qualities  and  descriptions  of  comfort.s  which  we. 
as  conBumers,  are  to  be  permitted  to  enjoy.  We  must  rub 
it  home  that  there  are  four  elements  which  are  CBsential 
to  successful  industry  and  to  successful  civilization,  and 
those  fniir  rlpmrnlx  are  hif/h  prnfitK,  high  vngrn,  Inir  prieet 
and  high  prndiictinn;  four  elementa  which  I  commend  to 
you,  because  I  believe,  if  you  will  examine  any  instance  in 
history  of  successful  industrial  enterprise,  you  will  find 
those  four  elements  always  present. 

We  must  come  out  and  stanfl  up  boldly  to  justify  profiU; 
profits,  like  the  magneto  in  a  motor  car,  the  one  thing  which 


through  the  ages  has  been  the  incentive  to  activity  and  the 
incentive  to  production.  To  suggest  that  civilization  can 
continue  without  profits  is  in  my  humble  judgment  to  sug- 
gest that  which  is  totally  false.  You  can  no  more  carry 
on  industry  without  profits  than  you  can  be  born  without 
a  woman.  In  a  free  market  the  profit  is  the  cheapest  of 
the  items  that  go  to  make  up  the  cost  of  an  article.  Profits 
may  be  defined  as  a  commission  on  economy,  and  no  form 
of  control  in  our  old  country  yet  discovered  has  proven  half 
as  economical  as  the  most  rapacious  profiteer. 

I  do  not  want  to  give  you  the  impression  that  I  am  too 
much  of  a  reactionary.  I  am  an  individualist,  but  I  com- 
bine with  that  a  belief  in  organization,  a  belief  in  trade 
unionism,  a  belief  in  collectivism.  But  that  makes  me  an 
optimist  as  to  the  future.  We  are  passing  through  the 
early  stages  of  collectivism  misunderstood;  collectivism 
misapplied.  It  is  an  error  to  suppose  that  collectivism  and 
individualism  are  necessarily  opposed  to  one  another.  The 
real  sort  of  collectivism,  the  real  sort  of  organization,  is 
that  which  enables  the  individual  to  start  from  a  higher 
plane. 

If  some  of  our  reformers  would  put  half  the  brains  into 
the  study  of  capitalism  which  they  now  waste  in  arguing 
about  the  unthinkable  and  proving  the  impossible  they  would 
find  that  the  wisdom  of  the  ages  is  not  so  mad  as  they 
imagine,  and  that  there  is  still  illimitable  scope  for  the 
further  good  of  all  in  thrift  and  work  and  economy. 

In  conclusion,  may  I  say  that  I  have  painted  a  black 
picture  of  conditions  in  England,  and  I  think  it  is  a  true 
picture  of  conditions  as  they  exist  at  this  moment.  But 
it  will  come  all  right.  It  generally  does  come  all  right 
in  our  old  country.  We  have  a  thing  there  of  which  we 
are  immensely  proud,  an  attribute  that  we  call  British 
common  sense,  and  it  has  pulled  us  through  many  a  crisis 
and  it  will  pull  us  through   this. 


Fissured  Rails 

With  increased  experience  in  the  detection  of  fissures 
in  rails  in  the  track  the  increasing  number  of  fissured 
rails  discovered  has  attracted  attention  to  the  potential 
danger  of  such  defects.  Investigations  carried  on  for 
some  time  by  Robert  W.  Hunt  &  Co.,  consulting  engi- 
neers, Chicago,  show  that  fissured  rails  discovered  on 
various  railways  have  been  produced  by  various  mills 
and  subjected  to  widely  differing  trafllc  conditions,  hut 
detailed  study  of  individual  cases  has  failed  to  reveal 
any  definite  cause  for  the  defects.  Further  study  is 
thought  to  be  desirable  along  the  line  of  a  comparative 
analysis  of  the  numerous  records  already  at  hand,  in  an 
endeavor  to  find  some  common  condition  which  may  he 
a  cause  of  fissures.  The  theory  that  fissures  arc  due 
to  stresses  induced  by  excessive  wheel  loads  does  not 
appear  to  be  fully  supported  by  the  evidence.  Another 
theory  is  that  they  are  due  to  abnormal  conditions 
which  occur  without  apparent  reason  during  manufac- 
ture and  which  continue  until  discovered  and  corrected, 
thus  affecting  all  rails  of  certain  heats. 

Next  in  importance  to  the  prevention  of  fissures  is 
their  detection  in  the  track.  To  assist  in  this  the  Hunt 
company  has  sent  cards  to  roadmastcrs  and  other  rail- 
way officers  explaining  the  conditions,  the  signs  of  fis- 
sures and  the  necessity  of  close  inspection  to  detect 
these  signs.  This  company  is  also  inviting  such  oflicers 
to  inspect  its  collection  of  fissured  and  fractured  rails. 
It  has  been  pointed  out  that  the  action  to  he  taken  when 
a  rail  fissure  is  discovered  in  the  track  is  a  serious  ques- 
tion, as  all  the  rails  of  the  same  heat  may  be  under  sus- 
picion. Removal  of  all  these  rails  would  he  a  drastic 
and  expensive  precaution,  hut  the  company  urges  that 
there  should  be  minutely  careful  inspection  of  the  other 
rails  and  frequent  inspection  (if  not  immediate  remo- 
val) of  such  rails  as  show  indications  of  fissures. 
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Wisconsin  Experience  with  Day-Labor  Road  Construction 

Fundamental  Purpose  of  Force-Account  Construction  Was  to  Determine  True  Costs,  the  Records  to 
Include  All  Base  Cost  Items  of  a  Contractor's  Estimate 

By  W.  C.  Buetow 

Assistant  Engineer,  Wisconsin  Highway  Commission,  Madison,  Wis. 


Last  year  the  Wisconsin  Highway  Commission 
deemed  it  advisable  to  secure  precise  cost  data  on  con- 
crete road  construction.  Largely  by  arrangement  with 
counties  the  Commission  undertook  several  day-labor 
operations.  The  results  justified  the  experiment  finan- 
cially, and  also  because  of  the  practical  information 


secured.  The  loidespread  interest  exhibited  in  the 
experiment  and  the  fact  that  the  Commission  will  con- 
tinue to  conduct  a  certain  amount  of  force-account 
construction  each  year  led  Engineering  News-Record 
to  secure  an  authoritative  account  of  the  results 
obtained. — Editor. 


DAY-LABOR  operations  were  undertaken  in  Wis- 
consin in  1920,  either  because  no  bids  were  re- 
ceived or  because  it  was  thought  that  the  prices  bid 
were  too  high.  The  recorded  costs  include  all  the  items 
a  contractor  should  include  in  his  base  iigures  of  cost. 
The  depreciation  values  used  were  arrivd  at  by  a  joint 
conference  of  Highway  Commission  representatives, 
county  representatives,  machinery-  men  and  contractors. 
They  were  used  by  the  Commission  in  preparing  esti- 
mates, and,  presumably,  by  the  contractors  in  preparing 
their  bids.  The  percentages  include  not  only  depre- 
ciation but  interest  on  investment,  insurance,  storage 
during  idle  times,  and  all  repairs  to  the  equipment. 
All  percentages  are  applied  on  the  original  cost  of  the 
equipment. 

Values  were  worked  out  on  a  basis  of  charging  off 
certain  percentages  of  the  original  cost  per  mile  of 
18-ft  concrete  pavement  of  the  Wisconsin  standard  type, 
having  a  thickness  of  8  in.  at  the  center  and  7  in.  at 
the  sides.  For  other  widths  and  thicknesses  it  will 
be  necessary  to  apply  corrections  to  these  values. 

As  an  example  of  how  the  values  were  arrived  at 
consider  a  paving  mixer:  It  is  assumed  that  the  aver- 
age paving  mixer  will  build  30  miles  of  standard  18-ft. 
concrete  pavement,  at  the  end  of  which  time  it  will  be 
completely  used  up.  The  same  depreciation  would  be 
obtained  if  we  assumed  that  it  would  build  24  miles, 
at  the  end  of  which  time  it  would  have  a  salvage  value 
of  20  per  cent  of  the  original  cost.  With  the  30-mile 
figure,  noted  above,  and  an  average  mileage  per  year 
of  6  miles,  the  life  of  the  mixer  would  be  five  years. 
The  depreciation  charge  per  mile  then  works  out  as 
follows: 


Depreriafion  in  five  years 100 

Repairs  in  5  jts,  at  10  per  cent  per  year 50 

Intere?t.  storage  and  insurance  over  five  years,  at  6 

per  cent  per  ye.ar                                                    .  30 

Total  ciiarge  for  thirty  miles  1 80 

Charge  per  mile 6 

Charges  for  grading  machinery  and  hauling  equip- 
ment, such  as  trucks  and  industrial  railway,  are  per- 
centages of  the  original  cost  per  operating  day.  The 
percentages  will  vary  with  the  kind  of  equipment  used, 
the  condition  under  which  it  is  used,  the  number  of 
earning  or  operating  days  per  year,  etc.,  but  the  proper 
percentages  to  charge  will  usually  be  betwen  i  per  cent 
and  i  per  cent  of  the  original  cost  per  operating  day. 

The  following  is  a  list  of  the  equipment  used  on 
the  different  jobs  and  the  percentages  of  depreciation 
charged : 


Item  P.  C.  per  Mile 

Camp  and  camp  equipment 8 

Pit  equipment,  crushers,  etc .  3 

Bins,  etc 7 

Belt  conveyors 12 

l_2-ton  road  roller 2 

Unloading  equipment .....  4 

Paver 6 

Stationary'  paver 3 

Pump  and  pipe  line.  .  6 

Hose 20 

Steel  forms 12 

Wood  forms 27 

Finishing  machine 7 

Hand  concrete  surface  roller  20 

Cement  covers 10 

Wheel  barrows 16 

Shovels 50 

Cost  data  are  valuable  only  when  accompanied  by  a 
description  of  the  methods  used  and  of  the  conditions 
under  which  the  costs  were  incurred.  Table  I  is  a 
comparison  of  the  day-labor  cost  with  the  low  bid 
received  on  each  job  and  Table  II  shows  unit  costs 
on  the  day-labor  work.  Comment  on  the  tables  fol- 
lows the  descriptions  of  the  separate  operations. 

Neenah-Oshkosh  Road 

When  completed  the  Neenah-Oshkosh  project  will 
consist  of  6.27  miles  of  Federal  aid  and  2  miles  of  state 
aid  work  or  a  total  of  8.27  miles.  Work  was  begun 
at  the  north  end  at  Sta.  0  and  carried  as  far  south 
as  Sta.  204,  or  3.86  miles,  which  represents  the  1920 
work.  Grading  and  paving  operations  stopped  at  the 
same  point,  so  the  road  was  in  fine  shape  for  travel 
during  the  winter. 

Grading  operations  began  about  May  1,  but  ceased 
for  a  month  during  the  summer  as  there  was  some 
doubt  about  getting  aggregates  for  the  concrete  work. 
All  excavation  was  with  teams,  using  No.  2  wheeled 
scrapers.  The  roadbed  was  broken  by  a  rooter  and 
then  loosed  by  plowing,  teams  being  used  for  power 
in  practically  all  cases.  On  the  whole  the  cuts  were 
shallow  and  the  hauls  were  exceedingly  long  for  this 
kind  of  equipment.  In  order  to  provide  a  suitable  place 
to  deposit  the  aggregates  for  paving  the  subgrade  was 
excavated  level  to  the  interurban  tracks  and  all  excess 
yardage  was  dumped  on  the  east  side  of  the  road. 

Grading  ahead  of  the  mixer  consumed  84  days  and 
shouldering  and  ditching,  after  paving  operations  were 
completed,  34  days,  or  a  total  of  118  days  for  the  grading 
operations  for  the  season.  The  total  yardage  moved 
in  that  time  was  12,453  cu.yd.,  at  a  cost  of  $1.45  per 
cubic  yard.  The  shouldering  cost  20.5c.  per  lineal  foot 
of  pavement.  Teams  were  hired  locally  at  $9  per  1(>- 
hour  day.  A  portable  barn  was  erected  for  stabling 
purposes  and  a  camp  was  run  for  the  grading  crew  only. 
All  other  crews  were  furnished  transportation  to  and 
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from  Oshkosh,  Government  light  aviation  trucks  being 
used   for   that   purpose. 

The  culvert  work  was  principally  partch  work,  con- 
sisting of  lengthening  existing  structures  or  repairing 
broken  end  walls,  and  most  of  the  culverts  were  placed 
with  special  drop  inlets  on  the  track  side,  where  the 
center  line  of  the  road  was  so  close  to  the  track  that 
an  end  wall  if  built  would  interfere  with  the  inter- 
urban  snow  plow,  which  requires  5  ft.  clearance  outside 
the  rail.  No  regular  culvert  crew  was  maintained,  but 
men  were  used  whenever  they  could  be  spared  from 
other  work. 

Paving  Operations 

Paving  operations  were  delayed  until  late  in  the  sum- 
mer, due  to  the  delay  in  the  early  part  of  the  season  in 
getting  a  siding  from  the  railway.  Later  in  the  season 
paving  operations  were  not  begun  because  of  the  em- 
bargo on  freight  cars  used  for  hauling  road  materials. 
The  Eastern  Wisconsin  Electric  interurban  line,  oper- 
ating between  Neenah  and  Oshkosh,  extends  the  full 
length  of  the  project  and  was  very  favorably  located 
for  hauling  materials. 

At  Sta.  383  the  C.  &  N.  W.  Ry.  cutoff  to  Medina 
Junction  crosses  the  project  at  right  angles  to  the 
highway.  A  double-end  siding  1,100  ft.  long,  costing 
$2,377,  was  laid  just  west  of  the  road.  At  the  extreme 
west  end  of  this  siding  a  cement  shed  having  a  storage 
capacity  of  three  cars  was  built  to  take  care  of  large 
shipments  of  cement  that  could  not  be  hauled  directly 
to  the  road  for  immediate  use.  Material  was  unloaded 
from  the  railroad  cars  directly  into  12-cu.yd.  side-dump 
cars  stationed  on  the  E.  W.  E.  Co.  spur  track,  which 
paralleled  the  railroad  siding.  A  caterpillar  crane  using 
a  J-cu.yd.  bucket  unloaded  the  material.  It  was  not 
found  necessary  to  stockpile  any  of  the  shipped-in 
material,  as  it  could  be  hauled  to  the  job  as  quickly 
as  it  was  unloaded.  The  average  haul  for  the  season 
was  5.32  miles.  The  material  was  hauled  to  the  road 
by  the  interurban  work  car,  drawing  four  12-yd.  dump 
cars  to  the  train.  By  stripping  the  lock  on  the  dump 
cars  the  materials  were  deposited  on  the  subgrade 
automatically  without  the  use  of  air  by  having  the 
load  slightly  overbalanced  toward  the  road.  When  the 
subgrade  was  lower  than  the  track  the  material  when 
dumped  cleared  the  rail  of  the  interurban  track  so  as 
not  to  interfere  with  traffic  of  passing  interurban  cars, 
but  whenever  the  subgrade  was  higher  than  the  track 
it  was  necessary  to  shovel  the  material  away  from  the 
rail.  This  necessitated  two  men  constantly  to  clear 
the  track  as  quickly  as  possible. 

All  material  was  shoveled  from  the  subgrade  and 
wheeled  to  a  four-sack  paver.  Four-sack  or  three  sack 
batches  were  mixed  according  to  the  size  of  the  crew. 
When  deposited  the  concrete  was  leveled,  struck  off 
and  tamped  with  a  screed,  then  rolled,  belted  and  fin- 
ished by  hand.  The  pavement  was  cured  and  covered 
in  the  usual  way.  When  men  were  available  two  or 
three  men  covered  the  pavement,  otherwise  the  whole 
crew  covered  each  morning.  The  water  supply  was 
obtained  from  local  wells  and  was  pumped  to  the  road 
through  a  2-in.  pipe  line.  Transverse  joints  were  placed 
every  50  ft.  Practically  all  of  the  cement  was  truckt'd 
from  the  railroad  cars  to  storage,  then  rehandled  and 
hauled  to  the  job,  either  by  truck  or  trolley.  While 
this  rehandling  wa.s  expeiisivp,  it  assured  continuous 
operation  with  no  delays  waiting  for  cement. 

The  paving  crew  began  to  pour  concrete  July  21  and 
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completed  the  work  Oct.  4.  During  that  time  there 
was  a  total  loss  of  five  days  due  to  rain,  one  day  due 
to  lack  of  labor  and  one  day  taken  off  for  the  County 
Fair.  The  total  number  of  working  days  spent  in  pav- 
ing, counting  all  fractional  days  as  full  days,  was  57. 
The  average  amount  of  pavement  laid  for  each  of  these 
days  was  358  lin.ft.,  or  716  sq.yd.  From  Sept.  8 
to  Oct.  4  the  pavement  was  completed  from  118  -{■ 
44  to  204,  an  average  of  428  lin.ft.,  or  856  sq.yd.,  per 
day.  The  maximum  run  for  one  day  of  10  hours  was 
528  ft.,  or  1,044  sq.yd.  The  pavement  was  18  ft.  wide, 
7  in.  thick  on  the  side,  8  in.  in  the  center  and  of 
1:2:3^  concrete. 

The  labor  organization  is  shown  below  with  the  wages 
that  were  paid  at  the  close  of  the  season. 


I  cla 


ving  them  to  clamshell. 


»'ay  from  electric  line  to 


Rate 

Per  Day 

t7  SO 

6  00 

6  00 

6  00 


L'nioading  and  HauUng  Aggregate! 

shell  operator 

2  men  cleaning  up  cars  and 

1  man  leveling  dump  cars  ,  , 

2  men  spotting  material  and  keeping  material 

give  clearance  to  interurban  cars 

Cement 

Three  trucks  were  u-^nd  to  haul  cement,  driver  and  one  man  on  each  truck       6  50 
W  hen  electric  line  was  used  to  haul  cement,  trucks  were  idle  and  drivers 

and  helpers  handled  cement 6  50 

1 6-20  men  shoveling  and  wheeling  material  into  mixer  (usually  there  were 

5  men  on  sand,  the  rest  were  on  stone) 6. 00 

3  men  on  subgrade 6  00 

2  form  setters     13.00 

I  mixer  operator , 7,00 

I  mixer  fireman 6.25 

1  mixer  dumper .- [.../.'.'.'.'.['.'.'.'.  6^25 

2  puddlers     ." .  6  00 

2  on  strike  b  ard 6  00 

I  finisher 650 

I  pump  man 6  00 

I  water  boy      2  50 

I  man  wetting  concrete 4 .  50 

When  available  2  to  3  men  covered  the  concrete  with  earth:   otherwise 

the  whole  crew  coveied  each  mormng 6  00 

General 
I  team  with  driver  and  extra  man  kept  subgrade  ahead  of  mixer  in  shape 

with  small  grader,    also  hauled  the  forms  ahead  each  day  and  did 

other  small  jobs 15  00 

Superintendent  was  in  direct  charge  of  paving  operations,  per  month  200  00 

The  total  yardage  moved  in  grading  was  12,453. 
Grading  operations  consumed  84  days  grading  ahead 
of  the  mi.\er  and  34  days  shouldering,  a  total  of  118 
days.     The  organization  was  as  follows: 

Rate 
Per  D»y 

charge  of  grading,  month 1125  00 

....  5  00 

5  00 
5  00 
5  00 
9  00 
9  00 
9  00 


holding  wheeler 

dumping  whecKrs  

staking  ahead  or  trimming  behind  other  operAtions. 
running  grader 


I  m: 

Jpl'      ,  

I  snatch  teani  

6  to  10  teams  on  scrapers,  depending  on  length  of  haul 

Milwaukee-Fond  du  Lac  Road 

In  Washington  County  the  day-labor  operations  were 
a  continuation  of  the  concrete  road  from  Germantown 
north  on  Route  15,  toward  Jackson.  The  total  length 
of  pavement  laid  during  the  season  was  3.77  miles. 
Contracts  were  let  for  bridge  and  culvert  work  and  for 
hauling  the  materials,  but  the  production  of  the  aggre- 
gates, the  grading  and  the  paving  were  by  day  labor. 

Aggregates  were  produced  in  a  pit  about  one  mile 
north  of  Jackson.  The  material  was  excavated  with  a 
stifT-leg  derrick  and  clamshell  and  loaded  into  small 
dump  cars  which  were  drawn  up  a  trestle,  by  a  hoist 
and  cable,  to  the  screens.  The  material  was  washed 
and  separated  to  proper  sizes,  the  small  amount  of  over- 
size stone  being  discarded.  It  was  hauled  to  the  road 
by  trucks  and  dumped  in  stockpiles  on  the  subgrade. 
The  average  haul  was  7.5  miles. 

During  pjiving  the  material  was  shoveled  from  the 
subgrade  and  wheeled  to  a  four-sack  paver.  The  con 
crete  when  placed  was  struck  off  to  the  i>roper  crown 
by  a  screed,  and  the  surface  was  rolled  and  finished 
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by  hand.  The  pavement  was  then  covered  with  earth 
and  wetted  thoroughly  until  properly  cured.  The  slab 
was  18  ft.  wide,  7  in.  and  8  in.  thick  and  of  a  1:  2:  3i 
concrete.  Joints  were  placed  every  50  ft.  The  grad- 
ing was  made  difficult  because  of  the  number  of  large 
boulders  in  the  subgrade  and  ditches.  Also  the  sub- 
grade  was  of  such  a  nature  in  low  places  that  it  was 
difficult  to  haul  materials  over  it.  The  organization  for 
the  work  was  as  follows: 

Rate 
Grading:  per  Day 

1  foreman $7 .  50 

1  man  on  dump 6.50 

I  man  loading 6.50 

1  hoist  engineer 6 .  00 

5  teamsters  on  wheelers 5 .  00 

2  plow  teams  eis 5.00 

3  men  on  dump 5 .  00 

I  man  on  cable 5.00 

1  cook 5.00 

1  helper 3.00 

1  water  boy 2 .  00 

7  teams 5.  50 

1  horse  on  cable 2.75 

Note — Board,  cost  $1.67  per  day,  added  to  above  rates. 

Pit  Operations: 

I  foreman  at  pit,  per  month $250.00 

I  derrick  operator,  per  month 250 .  00 


I  hoist  engineer  on  trestle 

I  pump  man 

1  man  dumping  cars   

1  man  tending  hopper 

i  man  spotting  cars        

I  man  tending  sand  hopper   

I  traction  engine  and  man,  per  hour 

Note — Board  was  not  furnished  to  this  crew. 


7.50 
6.50 
6.00 
6.00 
6.50 
6.50 
1.60 


16 


Paving: 

shoveling  or  wheeling $5 .  00 


1  handling  cement 6 .  00 

i  men  on  grade 5.00 

3  puddlers 5.50 

I  strike  board  man 5 .  50 

I  strike  board  man 7 .  00 

1  mixer  operator 9.00 

1  form  setter 10.00 

1  form  helper 5.00 

1  cook 6.00 

2  flunkies 5.00 

1  water  boy 2.  50 

Foreman,  per  month 300  00 

1  Finisher 9.00 

Note — Board,  cost  $1.67  per  day,  added  to  above  rates. 

Janesville-Edgerton  Road 

A  central  mixing  plant  was  used.  Good  gravel  de- 
posits were  located  along  the  project  at  convenient 
points  just  off  the  highway.  The  first  section  of  the 
road,  9,080  ft.  in  length,  was  completed  from  the  first 
set-up  opposite  Sta.  68.  Weather  conditions  shut  down 
the  work  after  6,751  were  laid  from  the  second 
set-up. 

Materials  were  excavated  with  a  power  scraper  oper- 
ated by  a  hoist  and  cable.  A  jaw  crusher  reduced  the 
oversize  gravel  to  proper  size,  the  fine  material  passing 
through  a  grizzly  directly  to  the  elevator.  The  bins 
were  designed  to  be  knocked  down  and  re-erected  at  the 
various  pits.  A  five-sack  stationary  mixer  was  placed 
directly  in  front  of  and  lower  than  the  bins  so  that  the 
mixer  could  be  charged  by  gravity.  An  industrial  rail- 
way hauled  the  mixed  concrete  from  the  plant  to  the 
road.  A  train,  composed  of  three  cars,  two  five-sack 
batch  boxes  per  car,  was  hauled  by  a  three-ton  gasoline 
locomotive.  Three  trains  were  used.  The  boxes  were 
lifted  from  the  cars  by  a  road  crane  on  the  subgrade. 
A.fter  dumping  the  batch  box  was  cleaned  out  by  com- 
pressed air.  A  finishing  machine  was  used  on  the 
entire  work.  The  first  section  had  a  joint  every  50  ft., 
but  the  second  section  was  built  without  joints.  On 
account  of  the  stony  nature  of  the  excavation  straw 
was  used  to  cover  the  concrete.  The  curing  was  done 
in  the  usual  way,  by  wetting  thoroughly  for  a  period  of 
two  weeks. 


At  the  second  set-up  a  steep  grade  leading  from  the 
pit  required  the  assistsmce  of  a  pusher  engine  to  get 
a  train  load  to  the  road.  Each  engine  in  turn  spotted 
its  train  of  empties  at  the  mixer  and  acted  as  a  pusher 
to  the  train  ahead.  One  pump  was  not  capable  of 
furnishing  enough  water  pressure  for  the  mixer  and 
also  for  curing  purposes,  so  am  additional  pump  was 
placed  in  the  line:  The  pit  layout  at  the  second  set-up, 
which  furnished  material  for  the  road  from  108  -\-  49 
to  176,  was  by  far  the  better  of  the  two  and  an  addi- 
tional feature  was  elevating  the  cement  to  the  hopper 
of  the  mixer  by  a  belt  conveyor.  The  cement  was 
emptied  into  a  hopper  at  the  cement  platform.  At  both 
pits  there  was  a  large  excess  of  sand  and  a  man  and 
team  were  employed  to  haul  this  sand  to  a  waste  pile. 

The  grading  was  contracted  at  $1.10  for  the  rough 
grading  ahead  of  the  mixer.  The  shoulderingtwas  done 
by  day  labor  and  cost  $0.20  per  linear  foot  for  both 
sides.    The  culverts  were  built  by  contract. 

The  record  run  of  the  year  for  the  job  was  504  lin.ft., 
and  the  average  for  the  season  was  510  sq.yd.  per 
operating  day.  The  average  haul  was  0.65  miles.  The 
organization  was  as  follows : 

Rate 
Pit  Per  Day 

Pit  foreman $9  00 

Hoist  operator 6  00 

2  men  on  crusher 6 .  00 

I  pit  man    6 ,  00 

1  traction  engine  operator 6 .  00 

I  team  hauling  waste  sand 1 0 .  00 

1  man  driving  team        6.UU 

2  men  in  sand  bin 6. 00 

Paving 

3  truck  drivers  (cement) 6 .  00 

3  truck  helpers 6.00 

2  pump  men 6 .  00 

I  man  on  service  car 5  -  00 

1  man  in  charge  of  locomotives 7 .  00 

2  dinky  drivers 6 .  00 

1  crane  operator ■  7 .  00 

1  miser  operator 7.  DO 

2  men  handling  cement 7.  00 

1  mixer  fireman 6.00 

1  mixer  dumper 6.00 

I  sack  baler 6  00 

I  man  on  finishing  machine 6  00 

3  puddlers 7.00 

I  man  dumping  batrh  boxes 7 .  00 

1  man  cleaning  and  taking  off  forms 600 

2  form  setters   6  00 

2  men  on  grade 6  00 

I  finisher 6  DO 

1  team ID  00 

Extra  man  with  team 6 ,  DO 

Bov  wetting  concrete 3  50 

Engineer  on  job,  per  month 200,  GO 

Timekeeper  and  purchasing  agent,  per  month 200  00 

Discussion  of  Tables 

A  few  words  in  explanation  of  the  unit  costs  shown 
in  Tables  I  and  II  are  desirable: 

Neenah-Oshkosh  Road. — The  cuts  were  light  and  the 
hatuls  were  too  long  for  No.  2  wheelers,  which  were 
used  on  this  work.  On  account  of  the  interurban  track 
lying  so  close  to  the  roadbed  and  to  facilitate  dumping 
the  aggregates  from  the  12-yd.  dump  cars  the  shoulder 
material  had  to  be  placed  on  the  far  side  in  order  to 
leave  the  subgrade  alongside  the  track  perfectly  clear. 

The  culvert  cost  really  cannot  be  compai-ed  with  the 
low  bid  price,  which  was  for  standard  culverts,  as  shown 
on  the  original  plans.  As  stated  in  the  history  of  the 
job,  the  end  of  the  culverts  next  to  the  track  had  to 
have  special  inlets.  This  necessitated  intricate  forming 
and  excavation  for  a  small  yardage  of  concrete.  Had 
the  work  been  done  by  contract  a  special  agreement 
would  have  been  entered  into  to  take  care  of  this  special 
work. 

In  addition  to  this,  had  there  been  a  crew  organized 
and  kept  continuously  on  this  woi-k  the  labor  and  over- 
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TABLE  I.  COMPARISON  OF  DAY  LABOR  COSTS  WITH  LOW  BIDS 


■  Winnebago  County 


Item  Quantity 

Grading 12.453  e.i 

Culvert 1 12  c.' 

Paving 40.842  s.^ 


Neenah — Oshkosh  Road 
Day 
Cost       Labor      Bid 
-•.  $1.45  $18,063    $1   25 
,-.   41    62        4.661     25  00 
■.     2  42     98.923      3  02 


-  Wa-shington  County  ■ 


Low- 
Bid 

$15,566 
2.800 

123.343 


Milwaukee — Fond  du  Lac  Road 

Day  Low 

Quantity       Cost        Labor  Bid            Bid 

17.194c  y      $1    43     $24,633  $1    22       $20,976 

ll5cy      27  00         3.105  25  00          2.875 

39.775s.y        2  80      111.411  3  08      122.507 


-  Rock  County  ■ 


Quantity 
12.859  c.v. 
1 64.78  c.y. 
31.627  s.y. 


-Edgerton  Road 
Day 

Cost        Labor       Bid 
$1   346    $17,319    $1   25 


Low 
Bid 
$16,073 
4.844 
83.812 


Total. 


$121,647 

Totalpermile $31,515 

Total  sa^•ing 20.062 

Sa\'ing  per  mile 5.197 

Sa^-ing  pa\-ing  only .  24.419 

Total  per  mile  paving  only  25.627 

Saving  per  mile.  6.326 

Miles  of  road  built 3  86 

The  above  day  labor  6gures  do  not 


$141,709 
$36,712 


$139,149 


$36,809 
7.209 

1.912 

11.096 

31.954  29.551 

2.943 
3  77 
elude  the  items  of  taxes,  bond  and  liability  insurance. 


$146,358 
$38,821 


$86,428 

$28,809 
18.301 
6.100 
17.896 
21.971 
5,965 
3.00 


$104,729 
$34,909 


A  contractor  must  add  these  values  to  his  base  price.     For  the 


.\eenah-Oshko3h  work  these  items  amount  to  3.89^,   of  the  grading  cost.  2.40^,  of  the  culvert  cost  and  l.4\'rc  of  the  pa\-ing  cost.      For  the  Milwaukee-Fond  du  Lac 
The     avin    tosT"    ^^^    ""  gradmg    cost    and    2.73rc    of    the    paWng    cost.     For  the   Janesville-Edgerton    work  the  percentage  is  4.32%  of 


TABLE  II.     UNIT  COSTS  OF  FORCE  ACCOUNT  ROAD  CONSTRUCTION  IN  WISCONSIN 


■  Winnebago  County 


Ne«nah — Oshkosh  Road 


Yardage 


Cost  per 
Cu.Yd. 


t;rading 12.453  c.y 

Pa%-ing 40.842  s.y 

Material  in  bin 

or  siding. ,  .  {.Siding! 

Cost  of  unloading    11.748  c. 

Cost  of  siding 

Cost  of  hauhng  

Mixing  and  plac- 


$41    62 
$1    45 


$2  30 
0.31 
.099 
.716 


mg.. 


Cement-storage- 

hauhng 13.71  Ibbl. 

Contingencies 


Total 

.Sack  loss  per  sq.yd.  (included  under  cement) . 


Cost  per 
Sq.Yd. 


$0  674 
089 
234 


Total 

Cost 

$100  00 

$6,659 


$27,507 
3.642 
9.575 


Milw: 
Yardage 


17. 194  c.y. 
39.775  s.y. 


-  Washington  County 

ukee — Fond  du  Lac  Road 
Cost  per         Cost  per        Total 
Cu.Yd.  Sq.Yd.         Cost 

$7,727 

$27  00  4.908 

31   58+         (Bridge)         4.200 

extra-s  366 

$1    43  $24,633 


$0,515        20.623 


23.884 
31.638 
35.057 


198 


Yardage 
164  78  c  V 


1 2.859  c.y. 
31.627  s.y. 


Rock  County  —  - 

Janes\Tl]e — Edgerton    Road 
(Tost  per  Cost  per 


Cu.Yd. 
$19  38 


Sq.Yd. 


I      0  832 
2  63bbl.  822 


$2  422     $98,923 
$0.0016 


$2,798    $111,410  Total $2,085 

$0.0019  $0.0015 


Total 
Cost 
$219 
3,194 


17,319 
13,586 


head  could  have  been  materially  reduced.  The  culvert 
crews  acted  as  a  replacement  division  and  furnished 
men  temporarily  for  other  work  during  the  period  of 
uncertain  rail  deliveries. 

Milwaukee-Fond  du  Lac  Road. — On  this  job  the  grad- 
ing operation  shows  a  loss.  This  part  of  the  state  is 
densely  settled  and  the  fence  lines  are  close  together. 
This  feature  made  it  ver>'  difficult  to  get  shoulder  mate- 
rial and  to  dispose  of  the  large  amount  of  big  boulders 
encountered. 

The  paving  operations  on  this  road  were  rather  a  dis- 
appointment. The  county  men  in  charge  set  a  300-ft. 
mark  as  the  day's  operation.  No  matter  what  time  of 
the  day  this  mark  was  reached  the  crew  was  done. 
His  idea  was  that  the  crew  would  "get  to  going  good" 
sooner  after  paving  operations  started  and  have  some 
object  in  view  to  push  the  work.  The  mark  was  set 
altogether  too  low  and  the  costs  show  it.  The  wages 
paid  were  higher  than  were  absolutely  necessary  to 
secure  and  keep  the  labor. 

Janesville-Edyerton  /?oa(/.— There  were  no  unusual 
conditions  encountered  on  this  work.  The  rough  grad- 
ing was  done  by  contract  and  the  shouldering  by  day 
labor. 

On  the  culvert  work  the  county  furnished  the  cement 
and  steel  and  contracted  for  the  balance.  In  Table 
II  the  unit  cost  of  aggregates  in  the  bin  for  the 
Washington  and  Rock  County  operation  is  based  on 
the  yardage  actually  hauled  and  does  not  include  the 
material  wa.'^ted  at  the  pit.  The  waste  in  the  Washing- 
ton County  pit  was  quite  small  and  consisted  of  large 
st»nes  only.  The  amount  was  not  sufficient  to  warrant 
a  crusher  operation.  In  the  Rock  County  pits  the 
sand  content  ran  quite  high  and  necessitated  the  han- 
dling of  a  large  yardage  in  was'e. 


Concrete  Roads  in  London 

(Z-oiidon    Corrrspondcnci  ) 

In  all,  about  seventy  concrete  roads  are  in  use  in  this 
country,  the  majority  of  which  are  successful.  In  the 
cases  of  those  roads  which  are  not  it  is  the  general 
opinion  of  the  Ministry  of  Transport  that  failure  is  due 
rather  to  bad  workmanship  than  to  faulty  design  or 
material.  There  is  no  doubt  that  road  and  concrete  ma- 
chinery will  eliminate  most  of  these  failures. 

Concrete  as  a  road  surface  material  is  being  used  ex- 
tensively in  and  about  London.  One  south  London 
borough,  for  instance,  has  reconstructed  as  many  as 
twenty-five  of  its  roads  during  the  past  two  years  with 
concrete  and  is  about  to  begin  on  another  fifteen.  Mac- 
adam material,  when  removed  from  the  road  surface,  is 
passed  through  a  washing  and  grading  machine  to 
form  the  aggregate  for  the  new  concrete  road. 

The  new  north  circular  road  will  be  100  ft.  wide  over 
all,  made  up  as  follows:  IG-ft.  footway,  24-ft.  road- 
way, 20  ft.  to  be  reserved  possibly  for  a  tram- 
way or  high-speed  traflic,  24-ft.  roadway,  16-ft. 
footway.  At  first  only  one  section  of  this  road, 
the  first  24-ft.  roadway,  is  to  be  constructed.  On  this 
section  the  roadway  will  be  of  two  layers,  1  bottom 
course  of  5  in.  will  be  of  concrete  6:  1,  the  aggregate  to 
pass  through  a  2-in.  seive  but  to  be  retained  on  I  in. 
The  top  course,  of  3  in.,  is  to  be  of  concrete  3:  1  aggre- 
gate ?  in.  These  dimensions  and  proportions  are  pro- 
visional and  may  be  altered.  Moreover,  a  space  of  4  in. 
will  be  left  on  top  of  the  roadway  which  will  be  filled 
with  a  wood  or  asphalt  paving  should  the  concrete  sur- 
face fail.  Mr.  Dryland,  the  county  engineer  of  Middle- 
sex, says  the  success  of  this  road  depends  upon  its  abil- 
ity to  carry  the  heavy  traffic  which  will  be  diverted  from 
the  main  highways  of  Lnndon  city  itself. 


1074 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  25 


Combination  Quay  and  Pier  Built  in  Restricted  Space 

Unusual  New  York  Harbor  Layout  for  Irregular  Area — Concrete  Cylinder  Foundations  on  Sloping  Rock 
Ledge — Two-  and  One-Story  Sheds — Track  Connections  at  Wings — Steel  Frame  Construction 


COMBINING  elements  of  quay  and  pier,  a  new 
waterfront  development  for  Ellerman's  Wilson 
Line  is  nearing  completion  at  Castle  Point,  Hoboken, 
N.  J.,  at  the  narrowest  point  of  the  Hudson  River  in 
New  York  Harbor.  To  make  full  use  of  an  irregular, 
restricted  space,  with  the  pierhead  line  only  210  ft. 
from  the  marginal  street,  the  layout  is  somewhat  unu- 
sual, including  a  pier  side  296  ft.  long  and  a  quay 
950  ft.  long,  carrying  a  two-story  shed  with  one-story 
wings  as  storage  areas  for  railroad  transfers.  The 
pier  is  built  adjacent  to  a  high  rock  bluff,  and  it  was 
found  necessary  to  provide  concrete  foundation  cylin- 
ders on  about  one-third  the  length  of  the  quay  front  to 
carry  the  structure  on  the  sloping  rock  ledge  for  lack 


simplify  construction  and  to  utilize  fully  the  wing 
areas,  one-story  sheds  were  adopted  for  the  wings, 
these  to  serve  as  storage  and  transit  areas  for  the 
transfer  of  freight  between  pier,  dray,  and  cars — the 
two-story  shed  extending  for  the  entire  940  ft.  length, 
100  ft.  wide. 

Because  of  the  difficulty  of  securing  proper  ap- 
proaches, no  attempt  was  made  to  carry  the  tracks  onto 
the  pier.  However,  new  front  tracks  were  laid  along 
the  street  at  each  wing  with  capacity  for  five  and  seven 
cars,  respectively.  To  insure  that  the  doorways  will 
not  be  permanently  blocked  no  unloading  platform  is 
provided,  the  tracks  of  the  electric  railroad  being  laid 
in  the  paved  marginal  street.     Each  wing  will  be  used 


PIG.   1.     WATERFRONT    LAYOUT   FOR    WILSON   LINE    COMBINES  ELEMENTS  OF  BOTH  QUAY  AND  PIER 


of  sufficient  penetration  in  suitable  material  to  hold 
piles.  The  substructure  is  of  the  usual  pile  and  timber 
type,  with  concrete  deck  and  pile  foundation  clusters 
cut  off  at  about  mean  tide  and  capped  with  concrete 
carrying  the  superstructure  columns.  The  sheds  are  of 
steel-frame  construction,  with  galvanized-iron  siding 
and  steel  sash.  Rolling  steel  doors  are  located  con- 
tinuously on  the  face  of  the  quay  at  both  stories  and  on 
the  pier  side,  and  also  at  both  wings  on  the  marginal 
street  where  they  adjoin  the  tracks  of  the  electrically 
operated  Hoboken  Manufacturers'  R.R. 

Prior  to  this  development,  the  Wilson  Line  occupied 
only  the  one-story  shedded  pier  immediately  southward. 
For  extension  to  the  north  the  only  space  available  was 
a  narrow  strip  with  wings  at  each  end,  then  partially 
occupied  by  a  ship-repair  plant,  with  the  waterfront 
undeveloped.  With  the  established  pier-head  line  only 
210  ft.  from  the  shore  shed  limit,  the  quay  face  was 
established  100  ft.  back  of  the  pier-head  line  for  pro- 
tection of  ships  while  berthing.  With  this  restricted 
area   it   was   desired  to   use  a   two-storv  shed,   but   to 


both  for  inbound  and  outbound  movement.  It  is  in- 
tended to  operate  the  transit  area  largely  by  tractor 
trailers.  The  second  story  will  be  used  practically 
entirely  for  inbound  light  freight  from  steamers.  This 
light  freight  will  be  delivered  to  the  first  story  or  to 
trucks  and  drays  by  the  nine  cargo  chutes,  located 
as  showii  in  Fig.  1,  representing  the  plan  layout  and 
trackage.  A  swinging  cargo  beam,  75  ft.  above  mean 
low  water,  traverses  the  entire  length  of  quay  front 
and  two-story  portion  of  pier  side.  Nine  electric 
winches  will  be  placed  at  intervals  along  the  quay 
front  and  pier  side  to  work  in  connection  with  ships 
tackle  and  cargo-beam  operation. 

Access  for  drays  and  trucks  is  provided  by  four  door- 
ways on  the  street  side,  in  addition  to  the  thirty-six 
doorways  at  the  wings  which  may  be  used  for  dray 
service  if  cars  are  not  loading  or  unloading.  The 
receiving  and  delivery  offices  are  located  on  either  side 
of  the  main  driveway. 

As  shown  in  Figs.  2  and  3,  the  superstructure  is  of 
ordinary  steel-frame  construction  with  sides  of  No.  22 


M.I  Uadcoi  •      li' X 16' doors  -  '■inlv.iron  iiitinj       foiling  steel  aoors  ll'wHle,IS'high^ 

Street   Front   Elevation 
FIG.  2.      RIVER  FRONT  AND  STREET  FRONT   ELEVATIONS  — ROLLIXr,  STEEL  DOORS   AND  WING  APPROACHES 


M1W.EIt4.5 
FIG.   3.      SOUTH  ELEV.VTION  AND  SECTION  THROUGH    TWO-STORY  SHED 


Top  of  slab  El  16' 


gage  corrugated  galvanized  iron.  Instead  of  the  usual 
type  of  monitor  with  vertical  sides  a  V-shaped  skylight 
is  provided  at  the  center  of  the  two-story  shed  for 
its  entire  length  with  continuous  fixed  steel  sa.sh  on  both 
slopes.  It  is  thought  that  this  design  gives  better  and 
more  direct  lighting  as  well  as  simpler  construction. 
The  roof  of  the  two-story  shed  consists  of  reinforced- 
cement  tile,  2  x  5  ft.  x  H  in.  thick  carried  on  the  roof 
frame.  For  the  one-story  shed  roof,  cement  tile  2  ft. 
wide  X  \\  in.  thick  x  6  ft.  8  in.  to  7  ft.  3  in.  long  are 
used. 

The  floor  of  the  second  story  is  laid  with  1 1  in.  thick 
asphalt  blocks  with  the  joints  gi-outed,  supported  on  a 
^-in.  layer  of  stmi-dry  sand  and  cement  ona  reinforced- 
concrete  slab  4  in.  thick.  The  entire  street  level  floor 
area  within  the  shed,  including  wings,  is  paved  in  the 
same  way  except  that  the  asphalt  blocks  are  2  in.  thick 
and  joints  are  not  grouted.  The  reinforced-concrete 
slab  is  10  in.  thick,  supported  by  a  timber  pier  sub- 
structure of  piles  with  12  x  12-in.  cross-caps  and 
5  x  10-in.  low  water  diagonal  bracing.    At  each  column 


FIG.  4      LONG  QIAY  KKON'T  FROM  OUTSHOKE— PIER-.SIDB  IN  FOREGROUND 


\\i.m;.s  luiLT  -lu  111    .\i;in.vn  rock 

SERVE  AS  TRANSIT  AKE.^S 


base  there  is  a  cluster  of 
piles  cut  off  about  midway 
between  mean  high  water 
and  mean  low  water  capped 
with  a  block  of  concrete  with 
base  2.8  ft.  below  mean  high 
water  and  1.7  ft.  above  mean 
low  water.  It  is  thought 
(hat  thi.s  construction  can  be 
considered  "permanent" 
since  the  small  portion  of 
(he  pile  exposed  for  short 
periods  at  low  (ide  will  he 
kept  ronstandy  wet. 

The  quay  front  looking 
toward  (he  pier  side  is  re- 
produced in  (he  photograph, 
P'ig.  4,  showing  (he  rolling 
s(eel  donr.*  on  both  floors 
and  (he  swinging  cargo  beam 
above  the  roof.  The  rolling 
doors    are   controlled    by 
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hand  chain  and  are  easily  operated  by  one  man.  The 
peculiar  shape  of  the  wings  to  fit  the  roadway  running 
around  the  base  of  the  rock  bluff  is  shown  in  the  other 
photograph,  Fig.  5.  This  topography,  with  a  sloping 
rock  ledge  running  off  close  to  the  dredging  depth  of 
35  ft.  required  at  the  quay  front,  necessitated  special 
foundation  design  to  carry  the  structure  for  about  one- 
third  the  length  of  the  front  affected  by  the  rock  ledge, 
which  came  so  close  to  the  dredged  bottom  that  piles 
alone  would  not  hold. 

As  indicated  in  Fig.  1,  fifteen  concrete  cylinders 
were  placed  at  20-ft.  centers  along  the  face  of  the  quay 
from  bent  No.  95  to  bent  No.  67.  The  construction  of 
the  steel  cylinder  casing  and  a  typical  section  of  bottom 
conditions  encountered  are  represented  in  Fig.  6.  Ft 
was  necessary  to  dredge  for  35  ft.  depth  of  water  at 
the  quay  front  with  appro.ximate  mud  line  slope  of  2  to  1 
from  shore.  Soundings  taken  by  driving  piles  deter- 
mined the  cross-section  of  rock  ledge  and  mud  at  vari- 
ous bent  intervals.  South  of  bent  No.  67  it  was  found 
that  the  surface  of  rock  was  far  enough  below  the  bot- 
tom to  give  sufficient  holding  power  to  piles.  From 
this  point  to  the  north  end  it  was  necessary  to  build 
foundations  on  the  rock  ledge  to  hold  the  structure 
safely. 

After  dredging  in  two  cuts  to  approximate  the  2  to  1 
slope,  a  steel  cylinder  was  sunk  to  rock,  the  cylinder 
having  a  removable  top  section  with  a  10-in.  diameter 
hole  on  each  side.  Mud  at  the  base  of  the  cylinder  was 
then  removed  with  an  8-in.  centrifugal  pump,  the  holes 
in  the  removable  top  section  admitting  water  to  com- 
pensate for  pumping  out  of  the  cylinder  so  that  the 
limit  of  suction  lift  would  not  be  reached.  As  soon  as 
soundings   with   jointed   pipe   lengths    determined   the 
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A„7-A_      ^9^       Section  Be+w.  Bents  No.81 
^^a"-  ""°'  ®^  Looking  North 

Elevoition  of  Cylinder 

FIG.    6.      CONCRETE-FILLED    STEEL   CYLINDERS    CARRY 
STRUCTURE  ON  SLGPINC;   ROCK  LEDGE 
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P\an 
FIG.  7.     STRUCTURE  TIED  IN  TO  CYLINDER  FOUNDATIONS 

bottom  to  be  reasonably  clear  a  diver  was  sent  down 
inside  the  cylinder  to  finish  clearing  up  and  then  to 
place  cement  bags  around  the  lower  side  to  form  a  seal 
to  hold  the  concrete.  Before  the  first  concrete  was 
placed  in  the  cylinder  by  dump  buckets  the  entire  bot- 
tom as  well  as  that  around  the  circumference  of  the 
cylinder  was  sounded  by  the  construction  engineer. 
Then  the  cylinder  was  filled  with  concrete. 

A  pyramid  of  concrete  of  5-ft.  base  and  4-ft.  top 
surmounts  *ach  cylinder  as  shown  in  Fig.  7.  The  struc- 
ture as  a  whole  is  tied  in  with  the  cylinders  by  bolted 
stringers  and  diagonals. 

The  development  is  now  nearing  completion  and  will 
be  put  in  service  immediately.  Construction  work 
started  in  March,  1920.  The  construction  work  has 
been  carried  out  for  the  Ellerman's  Wilson  Line  by 
Henry  Steers,  Inc.,  contracting  engineers,  New  York 
City,  who  also  made  the  design.  David  Bonner,  Jr., 
was  superintendent  of  construction.  J.  E.  Snell,  New- 
ark, N.  J.,  was  supervising  engineer  for  the  Wilson 
Line. 

Timber  Cut  from  Live  and  Dead  Trees 

Prejudice  exists  in  certain  quarters  against  the  use 
of  timber  cut  from  dead  trees,  and  some  purchase 
specifications  insist  that  only  timber  cut  from  live  trees 
will  be  acceptable.  All  the  information  available  at 
the  Forest  Products  Laboratory  indicates  that  timber 
cut  from  insect-  or  fire-killed  trees  is  as  good  for  any 
structural  purpose  as  that  cut  from  live  trees.  If  a 
tree  stands  on  the  stump  too  long  after  it  is  killed,  the 
sapwood  is  likely  to  become  decayed  or  badly  infested 
by  wood-boring  insects,  and  in  time  the  heartwood  also 
will  be  similarly  affected.  The  same  thing  is  true  of 
logs  cut  from  live  trees  and  not  properly  cared  for. 
The  heartwood  of  a  living  tree  is  entirely  dead,  and  in 
the  sapwood  only  a  comparatively  few  cells  are  living. 
Most  of  the  wood  cut  from  trees  is  dead,  therefore, 
regardless  of  whether  the  tree  itself  is  living  or  not. 
Such  being  the  case,  all  that  is  essential  in  purchase 
specifications,  instead  of  providing  that  material  must 
not  be  from  dead  trees,  is  to  state  that  material  show- 
ing evidence  of  decay  or  insect  infestation  exceeding 
a  specified  limit  will   not  be  accepted. 
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Freight  and  Passenger  Terminal 
Problems  at  Chicago 

steam  Railways  for  Rapid  Transit — Freight  House 

Developments — Freight  Transfer  by 

Tunnel  and  Motor  Truck 

VARIOUS  aspects  of  Chicago's  local  transportation 
problems,  presented  at  the  spring  meeting  of  the 
American  Society  of  Mechanical  Engineers,  held  in 
Chicago  on  May  23  to  26,  included:  (1)  Intensive  and 
economic  use  of  suburban  service  on  the  steam  rail- 
ways; (2)  similar  use  of  freight  terminals,  and  (3) 
the  handling  of  freight  to  improve  the  service  and 
relieve  the  congestion  of  street  traffic. 

Steam  Railways  and  Rapid  Transit— In  the  plans  for 
development  at  railway  terminal  facilities  in  Chicago 
it  is  unfortunate  that  no  provision  is  made  for  rapid 
transit  service.  There  is  no  rail  communication  be- 
tween the  stations,  which  are  thus  traffic  dumping 
points  instead  of  distributing  points.  This  was  purport 
of  the  paper  by  Bion  J.  Arnold,  consulting  engineer, 
who  con.siders  that  development  of  the  railways  for 
long-haul  rapid  transit  service  can  be  carried  out  at 
a  fraction  of  the  enormous  expense  of  providing  a  new 
and  independent  rapid-transit  system,  such  as  has  been 
proposed  from  time  to  time. 

The  statement  is  frequently  made  by  railroad  executives, 
and  without  refutation,  that  the  commuter  rapid-transit 
business  does  not  pay  or  is  carried  at  a  large  loss  which 
must  be  made  up  by  the  long-distance  passenger  and  freight 
business.  There  is  no  better  time  than  the  present  for  the 
railroads  to  establish  the  facts  and  endeavor  to  have  this 
traffic  handled  in  a  more  practicable  manner.  However, 
there  are  some  who  believe  that  railroad  accounting  has  not 
yet  been  perfected  to  reveal  fully  the  equitable  allotment  of 
terminal  and  service  charges  as  between  long-distance  and 
local  rapid-transit  service.  A  careful  research  into  the  eco- 
nomics of  railroad  suburban  business  should  be  instituted 
at  once  to  determine  whether  the  railroads  should  handle 
it  or  should  turn  it  over  to  some  other  agency  better  organ- 
ized for  the  purpose. 

The  steam  railroads,  which  are  so  strategically  located 
with  respect  to  long-haul  suburban  commuter  traffic,  should 
undertake  an  immediate  reorganization  of  this  great  arm  of 
local  transpoi-tation  and  co-ordinate  its  service  with  the 
other  services  of  the  city  in  such  a  way  that  unified  opera- 
tion of  the  entire  local  transportation  business  may  be  car- 
ried on  with  the  least  total  expense  and  maximum  useful- 
ness. Local  transportation  has  long  ceased  to  permit  of 
competition  as  an  instrument  of  regulation,  and  careful 
studies  of  the  Chicago  situation  have  shown  conclusively  the 
advantages  of  intimate  operating  unification,  but  as  a  result 
of  misrepresentation  of  facts  the  public  unwisely  opposes 
this  policy. 

City  Freight  Distribution 

Steam  railways  have  been  driven  out  of  suburban 
service  to  a  large  extent  by  electric  lines,  according 
to  E.  H.  Lee,  vice  president  of  the  Chicago  &  Western 
Indiana  R.R.  In  disagreement  with  Mr.  Arnold,  he 
considered  that  steam  railways  utilize  their  terminals 
to  full  advantage  and  that  double-decking  their  right- 
of-way  for  overhead  rapid  transit  lines  would  not  benefit 
the  railways  or  the  public.  Existing  elevated  lines,  he 
said,  would  not  serve  the  public  so  well  if  they  had 
been  built  over  steam  railways,  as  they  reach  districts 
not  touched  V>y  the  latter. 

Exceptional  facilities  for  the  distribution  of  freight 
are  pos.sessed  by  Chicago  in  the  underground  network 
of  a  narrow-gage  electric  railway  system  serving  numer- 


ous railway  freight  stations  and  retail  and  wholesale 
establishments.  The  possibilities  of  this  system  were 
reviewed  in  a  paper  by  J.  R.  Bibbins,  of  the  National 
Chamber  of  Commerce,  and  E.  J.  Noonan,  engineer  of 
the  Chicago  Railway  Terminal  Commission.  Although 
only  about  1.800  tons  of  freight  daily  are  handled  at 
present,  the  capacity  could  be  increased  to  10,000  tons, 
thus  removing  a  large  amount  of  team  and  truck  traffic 
from  the  streets. 

Freight  movement  by  motor  trucks,  including  the  use 
of  detachable  bodies  and  trailers,  was  discussed  by 
Hugh  E.  Young,  engineer  of  the  Chicago  Plan  Commis- 
sion, who  referred  particularly  to  the  present  tendency 
toward  handling  freight  by  transfer  companies  under 
contracts,  rather  than  by  the  equipment  of  individual 
shippers.  He  mentioned  also  the  proposed  marginal 
thoroughfare  on  South  Water  St.,  which  will  provide 
for  bypassing  much  transfer  traffic  which  now  passes 
through  the  business  district  and  adds  to  its  conges- 
tion. (See  Engineering  News-Record.  Julv  22,  1920, 
p.  173.) 

Air  Rights  and  Unit  Terminals 

Economies  promised  by  the  utilization  of  high-value 
land  in  the  business  section  of  Chicago  by  the  erection 
of  multiple-story  structures  were  presented  by  E.  J. 
Noonan,  chief  engineer  of  the  Chicago  Railway  Ter- 
minal Commission,  who  dealt  particularly  with  the  pro- 
posed terminal  development  outlined  in  Engineering 
News-Record  of  May  19,  p.  845.  Unit  operation  of  vari- 
ous Chicago  terminals,  introduced  under  government 
control  during  the  recent  war,  was  endorsed  as  a  suc- 
cessful move  by  J.  H.  Brinkerhoff,  general  agent  of  the 
Northern  Pacific  Ry.,  who  was  terminal  manager  at 
Chicago  for  the  United  States  Railroad  Administration. 
Thus  congestion  at  local  freight  stations  was  relieved 
by  sending  business  to  other  stations  which  were  not 
so  busy. 

Congestions  always  starts  at  one  point  and  if  prompt 
measures  are  not  taken  it  spreads  to  other  lines.  Under  uni- 
fied control,  measures  can  be  taken  to  relieve  conRestion. 
Under  individual  operation  this  has  never  been  accomplished. 
The  handling  of  a  terminal  where  there  is  a  variety  of  in- 
terests is  be.st  accomplished  by  having  it  under  one  head, 
whose  authority  should  be  supreme  in  decidinK  questions 
that  arise  continually  between  individual  carriers. 

This  opinion  was  supported  by  Mr.  Noonan,  who  sug- 
gested that  Chicago  has  an  excess  of  terminal  facilities 
in  the  business  district  and  a  shortage  of  such  facil- 
ities on  the  outside.  Unit  operation  would  eliminate 
many  individual  agencies,  as  has  been  done  with  suc- 
cess in  the  stock  yards  district.  Further  competition  in 
terminal  facilities  is  not  to  the  interest  of  the  public, 
he  .said.  In  his  opinion  the  railways  should  give  the 
subject  more  careful  study  and  consideration  than  it 
has  yet  received. 

Drafting-Room  Kink 
On  my  drawing  board  I  have  a  cheap  manilla  pa|>er 
about  r'l  in.  thick  which  is  used  for  a  surface  and  after 
changing  from  a  small  drawing  to  a  larger  one  it  was 
very  annoying  when  my  pencil  would  drop  into  the  shell 
holes  made  by  the  Rig  Bertha  thumb  tacks,  .so  I  now 
u.se  mucilage.  A  very  little  on  each  corner  of  the  sheet 
holds  it  down  nicely  and  to  loosen  it  one  corner  may  be 
lifted  and  pulled  back.  It  will  leave  the  corners  a  little 
stiff  and  they  will  not  roll  up  quite  so  easily. — F.  A. 
MrCURDY,  Muncie.  Ind. 
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Construction  of  Substructure  for  Platte  River  Bridge 

Concrete  Piles  Jetted  in  Sand  for  New  Bridge  of  C,  B.  &  Q.  R.R. — Sand  Ejector  Clears  Concrete  Caissons 

— Steam  Box  for  Rapid  Curing  of  Piles 

By  J.  H.  Merriam 

Resident  Engineer.  C.  B.  &  Q.   R.R.,  Lincoln,  Neb. 


CONCRETE  piers  and  bents  with  jetted  concrete 
piles  supporting  steel  girder  spans  and  concrete 
slab  spans  having  a  concrete  ballasted  deck  compose 
the  new  bridge  over  the  North  Platte  River,  near 
Bridgeport,  Neb.,  which  was  put  into  service  in  August, 
1920,  by  the  Chicago,  Burlington  &  Quincy  R.R.  This 
structure,  Fig.  1,  replaces  a  much  longer  timber  trestle 
built  about  twenty  years  ago  (new  674  ft.,  old  1,790  ft. 
originally,  shortened  by  filling  to  1,017  ft.). 

A  characteristic  of  the  Platte  River  is  shallow  water 
in  a  wide  bed  between  low  banks,  with  usually  two 
main  channels,  one  near  each  bank,  the  middle  of  the 
stream  having  extremely  shallow  water  or  low  sand 
bars.  The  river  level  has  a  range  of  about  6  ft. 
between  extreme  high  and  low  water.  The  bed  consists 
of  coarse  sand  which  .scours  at  the  rate  of  about  3  ft. 
for  each  foot  of  rise  of  the  water.  Narrowing  the  river 
channel  is  an  advantage  in  that  it  causes  the  channels 
to  scour  to  a  greater  depth  and  thus  provide  openings 
for  the  passage  of  drift  and  ice  during  high  water.  To 
provide  for  the  above  conditions  at  the  Bridgeport 
bridge,  it  has  been  found  practicable  to  deepen  the  two 
channels  by  reducing  the  width  between  the  banks  and 


± 


stream.  It  was  necessary  to  alter  portions  of  the  old 
trestle  to  provide  longer  spans  at  the  points  where  piers 
were  to  be  constructed,  each  of  these  long  spans  being 
so  built  as  to  be  removed  readily  in  one  piece  by  a 
derrick  car  when  work  was  in  progress  on  the  pier 
below  it.  Filling  340  ft.  of  the  old  south  approach 
required  13,000  cu.yd.  of  earth,  and  15,500  cu.yd.  were 
used  to  widen  both  approach  fills  to  provide  for  the 
shifting  of  the  main  track  14  ft.  from  the  old  align- 
ment to  the  new  superstructure.  All  this  material  was 
obtained  by  widening  cuts  about  four  miles  north  of 
the  river.  About  two  miles  of  track  were  required  to 
serve  the  material  storage  yard,  as  the  low  swampy 
ground  near  the  river  necessitated  locating  this  yard 
about  3,000  ft.  south  of  the  bridge. 

Jet  Piles — Reinforced-concrete  jet  piles  of  the  Bignell 
type  are  contained  in  the  bents  of  the  concrete  spans 
and  in  the  foundations  of  the  piers  of  the  steel  spans; 
550  such  piles  were  manufactured  at  the  site.  They 
are  16  x  16  in.  in  section  (Fig.  3)  and  40  ft.  long,  with 
a  4-in.  opening  through  the  entire  length,  through 
which  water  was  pumped  at  pressures  varying  from  150 
to  300  lb.    At  the  lower  end  this  opening  is  reduced  to 
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FIG.  1.   NEW  NORTH  ri,.\TTE  RIVER  BRIDGE;  C,  B.  &  Q.  R.R..  AT  BRIDGEPORT.  NEB. 


placing  relatively  long  spans  over  the  channels,  with 
pier  foundations  sunk  below  the  line  of  possible  scour. 

The  new  bridge  consists  of  six  60-ft.  plate-girder  deck 
spans,  three  over  each  channel,  with  ten  25-ft.  rein- 
forced concrete  slab  spans  over  the  shallow  portion  of 
the  river  between  them,  and  two  16-ft.  concrete  slab 
spans  at  each  bank.  For  the  steel  spans  there  are 
concrete  piers  supported  on  concrete  piles,  while  the 
concrete  spans  are  supported  on  the  caps  of  double 
bents  built  with  similar  piles.  The  substructure  is 
built  for  double  track,  but  only  a  single-track  super- 
structure has  been  placed  at  this  time.  This  is  on  the 
upstream  ends  of  the  piers  and  will  be  the  southbound 
track  when  the  second  track  is  built,  the  latter  being 
laid  on  the  location  of  the  old  trestle. 

Preliminary  Work. — To  permit  the  use  of  the  old 
trestle  in  building  the  new  bridge,  a  temporary  pile 
trestle  to  carry  the  traffic  was  constructed  20  ft.  down- 


IJ  in.  by  a  cast-iron  nozzle  embedded  in  the  concrete, 
thus  forming  a  jet  which  bores  its  way  into  the  sand 
and  clay  of  the  river  bed,  allowing  the  pile  to  sink  by 
its  own  weight.  Lateral  pipes  extending  to  each  face 
of  the  pile  are  provided  at  intervals,  through  which  the 
water  is  discharged,  being  diverted  upwards  by  elbows 
so  as  to  overcome  side  or  skin  friction  and  to  wash  the 
displaced  material  toward  the  surface.  The  distance 
between  these  laterals  is  reduced  gradually,  the  first 
being  10  ft.  2  in.  below  the  head  and  the  sixth  being 
2  ft.  above  the  point.  The  piles  were  handled  and  sunk 
with  an  ordinary  bridge  derrick  car,  being  slung  by 
the  clamp  and  equalizer  outfit  shown  in  Fig.  2. 

For  the  jetting  there  were  two  locomotive  boilers, 
one  20  X  8  X  18-in.  duplex  pump  and  two  20  x  12  x  10-in. 
duplex  pumps,  delivering  the  water  through  two  6-in. 
pipe  lines,  400  to  1,000  ft.  long.  Connection  between 
pipe   and   pile   consisted   of  two   lengths   of   ordinary 
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28-in.  fire  hnse  coupled  to 
a  4-in.  T  or  header,  Fig. 
2.  The  hose  was  attached 
while  the  pile  was  in  a 
horizontal  position.  After 
the  pile  had  been  raised 
with  the  derrick  and 
spotted  for  sinking,  a  con- 
nection was  made  with 
the  pipe  line  and  water 
was  applied.  From  two  to 
ten  minutes  were  required 
to  sink  a  pile  to  its  full 
length  of  40  ft.  About  70 
per  cent  of  the  piles  were 
sunk  to  depths  of  52  to 
55  ft.  These,  however, 
were  in  cofferdams  from 
which  the  sand  had  been 
e.xcavated  to  15  or  20  ft. 
below  the  surface  of  the 
water. 

By  means  of  a  special 
attachment  the  header 
was  readily  disconnected 
from  the  driven  pile  and 
brought  up  to  be  used 
again.  This  auxiliary 
attachment  consists  of 
a  .36-in.  length  of  6-in. 
wrought-iron  pipe,  split  and  spread  to  fit  over  and 
around  the  4-in.  T  on  top  of  the  pile  (Fig.  3),  so  as  to 
form  a  socket  wrench,  which  was  operated  by  the  stem 
of  smaller  pipe  extending  to  the  surface,  the  split  pipe 
being  turned  so  as  to  unsv:rew  the  header. 

Pier  Caissons — Each  of  the  eight  deep  piers  for  girder 
spans  was  begun  by  building  a  three-pocket  reinforced- 
concrete  open  box  caisson  or  cofferdam,  12  J  x  38  ft., 
with  15-in.  walls  10  to  12  ft.  high,  Fig.  4.  Owing  to 
the  shallow  water  these  caissons  were  constructed  in 
place,  with  12  x  12-in.  timbers  for  the  shoe  or  cutting 
edge,  two  to  five  courses  being  used,  depending  on  the 
depth  of  the  water.  The  concrete  box  was  built  on  top 
of  these  timbers  and  additional  12  x  12-in.  timbers  were 
placed  on  top  of  the  caisson,  the  latter  being  removed 
after  the  completion  of  the  pier.  The  boxes  were  sunk 
by  excavating  with  a  clam  shell  bucket  handled  by  a 
derrick  car. 

As  .sinking  progressed,  additional  weight  was  applierl 
by  placing  concrete  piles  on  top,  160  tons  of  additional 
weight  being  used  in  some  cases.  The  caisson  was 
kept  level  by  excavating  on  the  high  side  or  end,  and 
also  by  shifting  the  additional  weight  on  top  as  re- 
quired. Some  riprap  rock  was  encountered,  and  at 
times  this  would  collect  under  the  cutting  edge,  where 
it  could  not  be  reached  with  a  clamshell  bucket.  This 
difficulty  was  overcome  by  the  free  use  of  a  large  water 
jet  which  would  displace  the  rock.  Small  shot.s  of 
dynamite  during  the  sinking  process  as.sisted  materially 
in  settling  the  caissons  into  final  position. 

When  the  cofferdam  had  reached  the  proper  depth, 
the  concrete  piles  were  sunk  to  place  M5  to  48  piles  in 
each  pier).  As  a  clamshell  bucket  could  not  be  used 
after  these  piles  were  in  placb,  the  sand  was  removed 
from  around  the  pile  heads  by  means  of  a  home-made 
hydraulic  sand  ejector,  built  up  of  3-in.  wrought-iron 
pipe  for  the  discharge  and   l!-in.  pipe  for  the  water 


inlet.  These  pipes  were  clamped  together  side  by  side, 
with  the  11-in.  pipe  extended  a  little  below  the  other 
and  returned  up  into  the  3-in.  pipe  by  means  of  elbows, 
the  returned  end  being  fitted  with  a  nozzle  ,'  to  1  in.  in 
diameter.  With  this  device  lowered  into  the  sand  and 
water  applied  at  150  lb.  pressure,  the  sand  was  readily 
forced  through  the  3-in.  discharge  pipe  and  delivered 
outside  of  the  caisson. 

After  the  removal  of  the  sand  a  4-ft.  sealing  course 
of  concrete  was  placed  through  the  water  by  means 
of  a  tremie.  After  allowing  this  concrete  to  set  for 
about  24  hours,  the  cofferdam  or  box  was  unwatered,  the 
top  of  the  sealing  course  cleaned,  and  the  base  of  the  pier 
concreted  in  the  dry  to  its  proper  elevation.  Neat  work 
forms  were  placed  and  the  pier  completed,  as  .shown  in 
one  of  the  details  in  Fig.  5. 

Double  pile  bents  of  twenty  piles  each  (ten  for  each 
track)    are   used   under   the   25-ft.   slab   spans,   as   also 
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shown  in  Fig.  5.  These  piles  were  sunk  fo  depths  of 
36  ft.  The  tops,  projecting  about  4  ft.  above  the  water, 
were  capped  with  concrete  and  finished  to  the  proper 
elevation.  The  heads  of  the  piles  in  the  two  rows  arc 
connected  by  .stirrups  embedded  in  the  caps.  Each  of 
(he  approach  bents  consisted  of  twelve  concrete  pile.s 
in  lengths  of  18,  26  and  30  ft. 

Conrrflr  Work — Precast  slabs  were  used  for  the  four 
16-ft.  end  spans,  these  being  made  at  the  bridge  site 
and  placed  by  derricks.  The  ten  25-ft.  concrete  alab 
spans  were  built  in  place,  using  falsework  of  two  3-pilo 
bents  for  each  span  to  support  the  forms.    Each  of  the 
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steel  girder  spans  was  handled  and  placed  on  the  new 
piers  as  one  unit,  its  weight  being  about  30  tons.  Pre- 
cast concrete  deck  slabs  were  then  placed  on  the  girders, 
and  the  bridge  was  completed  with  ballast  and  track. 

The  concrete  plant  for  the  bridge  work  was  operated 
also   for  the  purpose  of  manufacturing  concrete  piles 
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and  slab  spans  of  various  lengths  for  general  use  on 
the  northwest  lines  of  the  Burlinglon  System.  During 
1919  and  1920  the  following  products  were  manufac- 
tured and  shipped  from  this  plant:  34,000  lin.ft.  of 
14^  X  14:i-in.  solid  concrete  piling;  482  reinforced-con- 
crete  slabs,  7  x  14  ft.  to  7  x  20  ft.,  and  1,833  concrete 
blocks  36  X  36  X  4  in.  These  were  all  made  in  connec- 
tion with  the  bridge  work,  using  the  same  force  and 
equipment.  Concrete 
work  was  carried  on 
throughout  the  winter 
months,  using  heated 
materials  and  warm 
water.  Finished  work 
was  protected  by  cover- 
i  n  g  with  tarpaulins 
and  heating  with 
steam.  A  portable  con- 
crete plant  was  used 
for  the  entire  work.  It 
consisted  of  a  10-ft. 
drum  mixer  mounted 
on  a  fiat  car,  steam 
being  furnished  by  a 
small  vertical  boiler 
mounted  on  the  car. 
Gravel  and  cement  were 
handled  from  cars  ad- 
joining. This  outfit 
was  readily  moved 
from'  place  to  place  as 
required.     The    mixer 
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discharged  at  the  end  of  the  car,  permitting  the  con- 
crete to  be  spouted  to  either  side  of  the  track.  A  light 
locomotive  assigned  to  the  job  did  all  the  switching  and 
handling  of  equipment  and  loads.  Two  derrick  cars  of 
about  25  and  30  tons'  capacity  were  in  use  most  of  the 
time,  only  one  of  these  being  self-propelling. 

Steam  Curing — Steam  boxes,  or  drying  houses  fitted 
with  steam  pipes,  were  used  in  curing  the  concrete  piles 
and  other  products,  which  were  cast  in  forms  laid  on 
a  platform  20  x  300  ft.,  constructed  of  timbers  em- 
bedded in  the  ground.  These  steam  boxes  spanned  the 
platforms  and  were  operated  by  hand  on  a  track  of 
19-ft.  gage,  being  placed  over  the  freshly-poured  con- 
crete products.  By  this  means  it  was  possible  to  re- 
move piles  from  the  forms  in  14  to  16  hours  after  being 
concreted,  enabling  the  forms  to  be  released  for  use. 
The  piles  were  picked  up  in  a  horizontal  position, 
loaded  on  flat  cars  and  unloaded  in  a  storage  yard  where 
they  were  permitted  to  cure  for  thirty  days  before 
being  shipped. 

The  steam  boxes.  Fig.  6,  were  designed  and  used 
for  the  purpose  of  expediting  the  process  of  curing  and 
thus  reducing  the  number  of  forms  and  the  platform 
space  required,  as  well  as  to  permit  concreting  to  be 
done  in  cold  weather.  They  were  of  light  timber  con- 
struction, each  being  about  19  x  40  ft.  and  5  ft.  high, 
with  ends  hinged  at  the  top  so  that  they  could  be  swung 
out  and  up  when  moving  the  box  over  the  forms.  Each 
box  was  mounted  on  six  or  eight  double-flanged  wheels. 
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FIG.  .5     PIERS   AND   DOUBLE   BENTS   FOR   PLATTE  RIVER   BRIDGE 
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when  the  box  was  in  place  over  the  freshly-filled  forms 
the  ends  were  lowered  and  fastened  and  steam  at  low 
pressure  was  applied  through  11-in.  pipes  suspended 
from  the  roof  and  sides  of  the  box.  Three  of  these 
boxes  were  used  on  the  work. 

Construction  work  was  begun  in  August,  1918,  and 
the  bridge  was  put  in  operation  on  Aug.  18,  1920.  All 
work  was  done  by  company  forces  under  the  supervi- 
sion of  A.  W.  Newton,  chief  engineer  Chicago,  Burling- 
ton &  Quincy  R.R.;  G.  A.  Haggander,  bridge  engineer, 
and  F.  T.  Darrow,  assistant  chief  engineer.  The  writer 
was  resident  engineer. 


Contract  Dates  and  Peak  Outputs 

By  B.  H.  Piepmeier 

Engineer  of  Construction,  Springrfleld,  III. 

AN  EXAMINATION  of  two  years'  work  in  construct- 
L  ing  paved  roads  in  Illinois  clearly  shows  the  ad- 
vantage of  letting  contracts  early  in  the  season.  During 
1919  approximately  504  miles  were  awarded  in  April, 
May,  June  and  July,  the  peak  of  awarded  mileage  being 
in  May.  The  progress  chart  for  1919  shows  that  the 
contractors  did  not  reach  their  peak  of  miles  completed 
per  week  until  October,  some  five  months  later.  It  takes 
a  contractor  60  days  to  organize  and  get  ready  to  lay 
150 


\E5 

100 

£  75 

£ 

50 

25 


Fetiera/  a/af  m^ 
Sfcrfe  cr/af      i=i 

MILES   AWARDED 

n 

. 

- 

t 

n 

, 

1 

Jan.    Feb.  Mar  Apr.  May  June  July    Aug.  Sept.  Oct.  Nov.   Dec. 


1    1    1    1     1    1 

" 

.      PAVEMENT    COMPLETED 

1 

t: 

it  _ 

1 

lln  yi  II 

1 

M4UI-- 

1 

«n_ 

-4    I    V- 

—ivv- 

1 

aA     1     t- 

1 

iJIUIIIUllll 

It 

1 

il 

1 

i.iii 

7 
6 
B 
4 
3 
Z 
\ 

Jan,    Feb.  Mar.  Apr.  May  June  July    Auy.  Sept.  Oct   ftov.   Dec. 

HIGHWAY  CONSTnrrTIO.N   .\WARDEl>  -V.NIJ 
rOMI't.KTKI)  IN    Iftlfl 

pavement  and  from  30  to  50  days  to  reach  his  maximum 
output  after  he  starts  construction. 

The  1920  chart  shows  that  the  peak  mileage  con- 
structed for  any  one  week  was  reached  the  week  ending 
Oct.  1.  However,  a  very  large  weekly  mileage  was 
reached  in  June  and  wa-s  practically  maintained  for  a 
period  of  four  months,  when  construction  suddenly 
slumped  on  account  of  winter.  A  good  record  was  made 
in  June  on  account  of  the  large  mileage  of  work 
brought  forward  from  1919.  In  the  spring  of  1920 
many  of  the  contractors  had  equipment  on  their  jobs  and 
were  ready  to  start  construction  a."  soon  as  weather  ron- 
dition.s  permitted  and  they  could  organize  their  forces. 
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HIGHWAY   rON.STRIU'TION   IN   1920 

The  chart  indicates  a  large  mileage  of  earthwork 
awarded  during  the  late  summer  months  of  1920.  The 
peak  of  grading  work  was  reached  the  week  ending 
Nov.  4,  a  comparatively  short  period  after  the  peak  of 
awards.  On  grading  work  a  contractor  can  reach  his 
maximum  of  yardage  moved  per  day  within  30  days  after 
receiving  his  contract,  while  on  pavement  construction 
he  must  count  on  at  least  90  days. 

On  account  of  unfavorable  conditions  that  existed 
throughout  1920,  no  exceptional  records  were  made  or 
no  one  method  of  handling  work  proved  to  be  worthy 
of  special  mention  or  recommendation;  however,  gen- 
eral statistics  of  the  work  are  of  interest:  a)  The  larg- 
est number  of  days  a  concrete  paver  was  operated  on  a 
single  job  was  131.  The  largest  output  with  one  mixer 
was  86,592  sq.yd.,  or  8.2  miles  of  18-ft.  pavement.  This 
record  was  made  in  107  working  days,  using  trucks  to 
deliver  materials  direct  to  the  paving  mixer.  (2)  The 
largest  number  of  square  yards  laid  under  the  super- 
vision of  one  contractor  was  260,000,  or  27.45  miles.  (3) 
The  largest  daily  output  with  one  mixer  was  1,694  sq.yd.. 
or  847  ft.  of  18-ft.  pavement.  On  this  job  an  eight-bag 
paver  and  an  industrial  railroad  for  transportation  of 
materials  were  used.  The  large.st  week's  as  well  as  the 
largest  month's  record  (0.72  miles  and  2.44  miles,  re- 
spectively) were  made  by  a  contractor  using  a  four-bag 
paver  with  industrial  railroad  delivery  of  materials. 

A  further  analysis  of  all  jobs  shows  that  industrial 
railroad  equipment  was  used  on  44  jobs,  and  the  aver- 
ages were  1,940  ft.  per  week  and  5,264  ft.  per  month. 
Central  mixing  plants,  with  truck  delivery  of  mixed 
concrete,  were  used  on  12  jobs,  and  the  averages  were 
1,495  ft.  per  week  and  4,272  ft.  per  month.  For  batch 
boxes  on  trucks  delivering  materials  direct  to  the  pav- 
ing mixer,  there  were  1 1  jobs  and  the  averages  were 
1,331  ft.  per  week  and  2,589  ft.  fxr  month.  There  were 
four  jobs  with  matprial  dumped  on  subgrade  and  a  belt 
conveyor  to  the  mixers,  and  the  averago.K  were  1.022  ft. 
per  week  and  5,563  ft.  per  month.  On  48  jobs  with  ma- 
terials dumped  on  subgrade  and  shoveled  or  wheeled  to  a 
paving  mixer,  the  averages  were  1,462  ft.  per  week  and 
3,117  ft.  per  month. 
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Notes  on  California  Rock  Tunneling  Practice 

Tunnel  Sizes  and  Methods  of  Driving,  Recent  Improvement  in  Equipment  for  Drilling  and  Mucking, 
Electric  Exploders,  Terms  of  Tunnel  Contracts 


By  a.  J.  Cleary 


of    North    America, 


HYDRO-ELECTRIC  development  has  received  a  very 
strong  impetu.s  since  the  war.  Most  of  the  hydro- 
electric projects  in  the  West  include  considerable  tun- 
nel construction  and,  in  many  instances,  the  tunnels 
are  controlling  time  factoi's,  governing  the  date  on 
which  the  projects  can  be  completed  and  a  revenue 
obtained.  Under  these  conditions  it  is  natural  that 
speed  and  economy  in  tunnel  work  have  recently  been 
given  very  careful  study  by  construction  engineers, 
particularly  in  California,  and  some  notable  achieve- 
ments have  been  recorded.  The  trend  of  rocktunneling 
practice  in  some  of  the  factors  that  have  a  direct  bear- 
ing on  these  developments  is  discussed  in  the  following 
notes : 

Intermediate  Headings — In  the  survey  for  a  long 
aqueduct  tunnel  it  is  frequently  economical  to  lengthen 
the  alignment  in  order  to  secure  suitable  adit  or  shaft 
sites,  in  order  that  the  distance  between  headings  may 
be  reduced. 

On  a  tunnel  of  considerable  length,  after  the  final 
location  survey  has  been  completed,  it  has  been  found 


(2)  shooting  the  full  face  in  one  operation,  and  (3) 
undercutting  and  trapping.  In  a  long  tunnel  it  may 
be  advisable  to  try  out  for  a  short  period  all  three 
operations  and  adopt  that  which  proves  cheapest.  In 
most  tunnels  under  14  ft.  in  width  and  height,  working 
the  full  face  has  a  number  of  definite  advantages  over 
either  the  heading-and-bench  plan  or  undercutting:  It 
is  possible  to  get  in  a  more  effective  round  of  cut  holes 
and  pull  longer  rounds ;  time  and  labor  are  saved  over 
mucking  back  a  heading  by  hand  preparatory  to  set- 
ting up  drill  columns;  the  entire  round  can  be  mucked 
by  machine;  by  using  a  staging,  drilling  and  machine 
mucking  can  be  done  at  the  same  time. 

Drill  Steel — The  manufacture  of  drill  steel  has  been 
brought  to  a  high  degree  of  perfection  abroad  in 
recent  years.  On  the  Hetch  Hetchy  project  tests 
were  made  on  practically  every  brand  submitted  by 
American  and  foreign  manufacturers.  It  was  found 
that  for  the  particular  type  of  rock  traversed  by  the 
18-mile  Hetch  Hetchy  aqueduct  tunnel,  Viking  brand 
Swedish  steel  stood  up  best  and  was  most  economical. 
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MYERS-WHALEY  AND  SHUVBLODER  MUCKING  MACHINES  IN  SMALL-SECTION  TUNNEL 


advisable,  if  a  close  estimate  of  the  cost  is  required, 
that  a  series  of  diamond  drill  borings  be  made  along 
the  tunnel  line.  These  drill  holes  should  be  put  down 
from  the  surface  to  intersect  the  tunnel  grade  at  intei'- 
vals  sufficiently  close  to  enable  a  competent  geologist, 
after  a  field  study,  to  plot  with  a  reasonable  degree 
of  accuracy  the  formations  through  which  the  tunnel 
will  pass.  Not  only  can  the  geological  formation  be 
thus  determined,  but  some  idea  can  be  obtained  as 
to  the  location  and  extent  of  water-bearing  strata. 
These  are  important  factors  in  the  cost  of  the  tunnel. 
Methods  of  Attack — In  tunnels  under  16  ft.  in  width 
and  height,  three  methods  of  breaking  ground  ai'e  in 
common    use:      (1)    The    top-heading-and-bench    nlan. 


The  experiments  were  made  in  1919  and  1920,  and  as 
a  consequence,  Swedish  steel  has  been  used  continuously 
on  the  Hetch  Hetchy  work  ever  since.  There  is  no 
reason,  however,  to  predict  that  this  condition  should 
continue,  as  American  manufactvirers  are  now  giving 
more  study  to  the  subject  of  producing  a  more  effi- 
cient and  economical  drill  steel,  realizing  the  impor- 
tance of  manufacturing  a  better  pi'oduct  than  has 
heretofore  been  produced. 

Drill  Forges — Oil  furnaces  are  used  extensively  in 
the  blacksmith  shops  of  modern  tunnel  camps  in  con- 
nection with  drill  sharpening,  shanking  and  welding, 
and  are  much  to  be  preferred  over  coal  forges.  They 
are  more  economical  in  time  and  cost,  provide  a  more 
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uniform  heat,  are  cleaner,  and  take  up  less  floor  space. 
There  are  several  types  and  sizes  of  oil  furnaces  manu- 
factured. ^\^^ere  one  sharpener  is  in  operation  a  No.  3 
Ingersoll-Rand  furnace  or  its  equal  gives  good  results. 
The  cost  of  operating  a  No.  3  oil  furnace  with  fuel 
oil  at  7.0C.  per  gallon  is  $1.11  per  8-hour  shift.  For 
a  coal  forge  with  coal  at  $40  per  ton  the  corresponding 
cost  is  $1.80. 

Various  experiments  have  been  made  with  removable 
bits  for  drill  steel,  the  theory  of  the  inventors  being 
that  these  would  save  the  cost  of  drill  sharpening,  since 
they  could  be  manufactured  at  a  very  low  cost  and 
thrown  away  when  dulled.  To  date  none  have  come 
within  the  writer's  knowledge  that  gave  efficient  or 
satisfactory  results. 

Heading  Machine — Another  device,  for  which  much 
was  claimed  by  its  manufacturers,  but  which  did  not 
succeed  on  the  hard  rock  encountered  on  the  Hetch 
Hetchy  tunnels,  was  the  Karns  "heading  machine." 
This  was  in  eff"ect  a  large  piston  drill  pneumatically 
operated,  designed  to  drill  a  central  hole  12  in.  in  diam- 
eter. This  hole,  which  was  not  loaded,  was  intended 
to  take  the  place  of  the  ordinary  center  cut,  affording  a 
free  space  to  which  the 
material  could  break  when 
the  other  holes,  drilled 
with  ordinary  1 1-in.  drills, 
were  shot.  The  device 
worked  fairly  satisfactor- 
ily for  a  few  days,  but 
could  not  stand  up  under 
continuous  use. 

Drilling  Layout — Con- 
siderable study  has  been 
given  of  late  to  determin- 
ing the  most  effective  po- 
sitions and  directions  of 
the  drill  holes.  This  will 
vary  with  different  formations,  with  the  size  of  tunnel 
and  the  length  of  the  round  to  be  pulled.  When  the 
proper  angle  for  the  cut  holes  has  been  determined  in 
a  particular  instance,  templets  are  frequently  used  for 
the  direction  of  the  drills  so  that  there  may  be  no  varia- 
tion or  misplace-J  holes. 

Drill  Carrisgrr, — Where  progress  is  not  so  essential 
as  to  be  given  preference  over  econom}%  a  drill  car- 
riage with  the  requisite  number  of  drills  mounted  and 
ready  for  operation  is  sometimes  used.  Since  drilling 
and  mucking  cannot  be  carried  on  simultaneously  by 
this  method,  its  use  means  a  slowing  up  of  progress; 
this  does  not  cause  as  much  delay  as  might  at  first 
appear,  however,  particularly  where  the  headings  are 
being  driven  from  the  same  adit  or  shaft.  In  such 
ca.ses  drilling  is  carried  on  in  one  while  mucking  is 
done  in  the  other,  and  vice  versa.  With  a  drill  carriage 
and  a  full  tunnel  face,  the  holes  can  be  pointed  with 
absolute  accuracy.  No  time  is  lost  setting  up  drills. 
Steel  and  tools  are  at  hand,  with  no  loss  of  wrenches, 
etc.,  in  the  muck  pile;  and  only  short  lengths  of  air 
and  water  hose  are  necessary.  The  u.sc  of  such  a  car- 
riage also  facilitates  loading.  WTien  drilling  is  com- 
pleted, the  entire  carriage  is  brought  out  of  the  tunnel 
and  all  drills  are  gone  over  and  made  ready  for  the 
next  round.  Moreover,  where  motor-driven  mucking 
machines  are  used,  a  drill  cari'iage  makes  possible  a 
large  saving  in  power  since  the  compressors  can  be  shut 
dov.n  when  the  drilling  is  finished. 


Firing — A  separate  firing  circuit  is  generally  used 
with  electric  delay  exploders.  It  terminates  at  a  safety- 
firing  switch,  which  may  be  kept  about  1,200  ft.  from  the 
heading.  Ordinarily  440  volts  are  used,  a-  strong  cur- 
rent lessening  the  liability  of  misses  due  to  poor  con- 
nections. The  California  Cap  Co.  now  manufactures 
a  special-interval  delay-action  exploder  which  allows 
more  than  double  the  standard  interval  between  delays. 
With  delay-action  exploders  a  round  of  holes  can  be 
more  accurately  timed  than  with  fuse  and  cap,  the 
possibility  of  missed  holes  from  water  and  cutoffs 
lessened,  and  the  noxious  smoke  from  burning  fuse 
eliminated. 

In  electric  blasting  a  simple  expedient  has  been 
adopted  to  make  sure  that  there  will  be  no  missed 
holes.  The  terminal  wires  on  the  delay-action  exploders 
are  wrapped  with  different  colored  cord  and  connected 
in  parallel  to  bus  wires.  By  this  simple  means,  when 
all  holes  are  loaded  and  ready  to  shoot,  the  shift  boss 
can  simply  count  the  number  of  like  colored  terminals 
attached  to  the  positive  bus  wire  and  the  number  of 
a  different  color  attached  to  the  negative.  These  must 
check  up  with  the  number  of  holes  to  be  exploded.  This 
prevents  attaching  the  two  terminals  of  the  same  ex- 
ploder to  the  same  bus  wire,  which  would  result  in 
a  missed  shot.  A  yellow  and  a  black  wire  are  most 
easily  distinguished  in  the  dim  light  of  a  tunnel. 

Power  Mucking — Heretofore  the  removal  of  muck 
has  been  the  most  tedious  and  costly  part  of  tunnel 
driving.  In  fact,  mucking  was  considered  such  a  .seri- 
ous factor,  in  comparison  with  drilling  and  shooting, 
that  not  more  than  two  years  ago  on  an  important 
hydro-electric  development  in  California  the  dimensions 
of  the  tunnel  were  increased  so  that  the  eflfective  area 
was  almost  doubled  in  order  that  air  shovels  could 
be  used  in  the  tunnel  to  handle  the  muck.  The  fourth 
edition  of  the  American  Civil  Engineers'  handbook, 
published  in  1920.  states,  "Many  mechanical  muckers 
have  been  devised,  but  none  have  come  into  genera! 
use  except  the  small  steam  shovel  operated  by  com- 
pressed air."  Since  the  above  statement  was  published 
it  is  conservative  to  state  that  mechanical  muckers  have 
come  into  general  use  for  small  tunnels.  In  California 
there  are  in  use  today  at  least  12  Myers-Whaley  muck- 
ing machines  and  20  "Shuveloder"  machines.  Roth  of 
these  types  have  effected  a  considerable  saving  over 
hand  loading.  They  can  handle  from  6  to  10  cu.yd. 
per  hour,  and  aside  from  the  saving  in  cost  of  muck- 
ing,  tend   to   reduce   the  labor   turnover. 

To  obtain  the  best  results  it  is  essential  to  keep  a 
siding  for  empty  muck  cars  as  close  to  the  heading  as 
possible,  and  have  ample  car  and  haulage  capacity  so 
that  the  machines  can  work  continuously  in  handling 
each  round.  Portable  sidings  are  essential  and  should 
he  kept  within  200  ft.  of  the  face  to  .save  time  in 
switching.  The  Shuveloder  is  operated  by  compressed 
air  and  moved  around  by  hand,  while  the  Myers-Whaley 
mucker  is  operated  and  moved  electrically.  A  study  of 
local  conditions  is  necessary  to  determine  which  ma- 
chine is  best  adapted  and  most  economical  for  a 
particular  job.  The  Myers-Whaley  has  fewer  break- 
downs; the  Shuveloder  is  cheaper  in  first  cost.  Other 
mucking  machines,  among  which  the  Hoar  shovel  may 
be  mentioned,  have  been  u.sed  with  satisfactory  results. 
On  at  least  one  Pacific  Coast  tunnel  job  the  Hoar 
machine  is  now  being  tried  out  in  competition  with  the 
Myers-Whaley  and  the  Shuveloder. 
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SOUTH  FORK  TUNNEL,  HETCH  HETCHT 

The  principal  defect  of  mucking  machines  is  the 
frequency  with  which  break-downs  are  apt  to  occur. 
The  manufacturer  who  improves  his  shovel  so  as  to 
most  nearly  eliminate  this  defect  will  have  the  best 
opportunity  to  get  future  business  in  this  line. 

Where  speed  of  construction  is  an  important  factor, 
it  is  now  necessary  to  provide  two  machines  for  each 
heading  in  order  that  a  reserve  machine  may  be  ready 
for  service  when  break-downs  occur.  Even  with  the 
additional  first  cost  necessitated  by  such  procedure,  the 
saving  in  time  and  delays  from  the  disruption  of  the 
working  forces  justifies  the  additional  expense  in  first 
cost,  and  is  good  economy. 

Haulage — The  cost  of  hauling  muck  from  the  head- 
ing to  the  dump  has  been  decreased  by  the  use  of 
electric  or  gasoline  motors.  In  California  the  law 
prohibits  the  use  of  "fuel-burning  locomotives  except 
in  tunnels  open  throughout  their  length,"  because  of 
the  poisonous  fumes  released  by  the  exhaust  from 
gasoline  motors,  which  may  prove  dangerous  except  in 
exceedingly  well-ventilated  tunnels.  Electric  motors 
are  therefore  used  exclusively  in  California  for  tunnel 
construction  operations. 

The  advantage  of  storage  battery  over  trolley  motors 
for  use  in  tunnels  of  small  diameter  is  the  elimination 
of  exposed  high-voltage  trolley  wire  with  its  incident 
hazards  in  close  quarters.  An  efficient  storage  battery 
locomotive  for  a  long  tunnel  should  have  a  minimum 
drawbar  pull  of  1,200  lb.  and  be  able  to  handle  50-ton 
trains  at  4  mi.  per  hr.  against  a  0.15  per  cent  grade. 

Such  locomotives  are  manufactured  by  the  principal 
large  electrical  companies.  Storage  battery  equipment 
which  has  been  found  satisfactory  consists  of  80  cells 
of  Edison  A-6  batteries  and  two  H.M.  828  GE  ball- 
bearing motors  or  their  equal.  Such  a  locomotive  can 
pull  50  tons  12  miles  up  a  0.15  per  cent  grade  without 
recharging. 

A  motor-generator  set  with  a  capacity  of  15-kw., 
consisting  of  a  three-phase  440-volt  motor  direct- 
connected  to  a  150-volt  d.c.  genei-ator,  fully  recharges 
a  discharged  locomotive  in  7  hours.  As  the  load 
hauled  toward  the  heading  consists  generally  of  nearly 
empty  cars,  requiring  a  correspondingly  smaller  ex- 
penditure of  current,  an  average  distance  that  a  battery 
locomotive  can  negotiate  every  day  in  the  year  would 
be  from  40  to  50  miles.  This  includes  allowance  for 
time  required  for  recharging. 


Lining — Hard-rock  tunnel  aqueducts  are  frequently 
lined  with  concrete,  for  the  sole  purpose  of  increasing 
their  capacity  by  reducing  friction.  Wheie  the  forma- 
tion warrants,  it  is  generally  more  econom  cal  to  obtain 
this  greater  capacity  by  using  a  larger  uniined  section. 
In  many  formations,  however,  lining  is  absolutely  essen- 
tial, particularly  for  pressure  tunnels.  The  pneumatic 
method  of  mixing  and  placing  concrete  is  fast  super- 
seding hand  placing  on  long  tunnels.  At  least  two 
successful  pneumatic  mixers  are  now  on  the  market. 
One  company  has  recently  developed  a  portable  mixer 
which  is  shifted  along  with  the  forms.  This  minimizes 
the  expense  of  discharge  pipe  and  also  the  amount  of 
air  necessary  to  mix  and  place  each  batch. 

A  machine  recently  developed  on  the  Pacific  Coast 
for  placing  concrete  tunnel  lining,  knovra  as  the  Webb 
&  Cox  universal  concrete  gun,  has  gained  rapidly  in 
popularity  after  making  good  records  on  a  few  jobs. 


LARGE-SECTION  TUNNEL  (KERCKHOFF),  MUCKED  BY 
.\IR  SHOVEL 

It  consists  essentially  of  a  cylinder  into  which  a  batch 
of  mixed  concrete  is  dumped  and  from  which  the  con- 
crete is  forced  into  the  delivery  line  by  a  piston  actuated 
by  compi-essed  air.  This  puts  a  positive  thrust  behind 
the  charge  and  gets  it  into  the  delivery  line  in  a  com- 
pact mass,  after  which  delivery  to  the  forms  is  effected 
by  air  pressure  in  the  usual  way.  The  gun  is  used  for 
short-distance  delivery  only,  the  concrete  being  taken 
into  the  tunnel  to  it  in  dump  cars.  It  effects  a  consid- 
erable saving  over  the  amount  of  air  used  in  the 
ordinai-y  pneumatic  process.  As  used  in  the  recently 
completed  tunnel  on  the  Caribou  project,  this  gun  placed 
an  average  of  10  cu.yd.  of  concrete  per  hour. 

To  keep  pace  with  the  increased  speed  of  mixing  and 
placing  concrete  which  pneumatic  delivery  systems  have 
introduced,  important  developments  have  been  made  in 
the  traveling  steel  form.  Speed  in  collapsing,  moving 
forward  and  re-setting  is  their  chief  advantage  over  the 
forms  that  have  to  be  taken  down  to  be  moved. 

Cost-Pins  Contract!; — In  tunnel  work,  as  in  most 
construction  operations  of  great  magnitude  where  un- 
foreseen hazards  may  greatly  affect  prices,  the  plan  of 
contracting  for  cost-plus-fixed-fee  with  maximum  cost 
guaranteed  is  now  often  preferred  to  the  flat  unit-price 
plan.  The  forfeit  in  case  the  guarantee  is  not  met  may 
include  any  portion  or  all  of  the  fixed  fee,  or  any  part 
of  or  the  entire  amount  by  which  the  guaranteed  price 
may  be  exceeded.     A  percentage  of  the  saving  effected 
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by  performing  the  work  lower  than  the  guaranteed  cost 
is  often  included  in  the  contractor's  compensation.  The 
advantages  of  such  contracts  are  mutual. 

How  the  cost-plus-fixed-fee  contract  reduces  the  cost 
of  the  work  is  shown  in  the  accompanying  table  of 
itemized  bids  on  18  miles  of  Hetch  Hetchy  tunnel.  The 
prices  given  are  averages  of  bids  made  in  April,  1920. 


in  accordance  with  the  charter,  the  first  meeting  of 
the  trustees  was  held  on  July  13,  1749.  On  the  two 
days  following,  the  town  lots  were  sold  at  auction  under 
the  supervision  of  the  tru.stees,  and  at  the  ne.xt  meeting 
of  the  trustees,  on  Sept.  20,  deeds  for  these  lots  were 
executed. 

Of  these  two  maps  of  Alexandria  drawn  by  George 


ITEMIZED  BIDS  OM  UNIT  PRICE  AND  COST-PLUS-FIXED-FEE.  HETCH  HETCHY  TUNNEL 

Quantity  Unit-Price  Bid — Cost-Plu 

Iteni                                                             Estimated          Unit  Items  Totalsi  Items 

Lined  tunnel  between  Early  Intake  and  South  Fork 16.400  Lin.fl.  $107  00  $1,754800  $78  95 

Lined  tunnel  between  South  Fork  and  Adit  No.  8-9 24.744  Lin. ft.  105  00  2.598  120  84  20 

Lined  tunnel  between  Adit  No.  8-9  and  Priest  Portal 41.600  Lin.ft  109  00  4.534!400  82  08 

Extra  price  for  permanently  timbered  tunnel 10.000  Lin.ft.  10. CO  lOOioOO  25  00 

Concrete  lining  m  tunnels  excavated  by  the  City 24.000  Cu.yds.  20  00  480.000  16  50 

Concrete  lining  in  shafts  excavated  by  the  City 2.700  Cu.yds.  22  00  59.400  20  00 

Construction  Shaft  No.  2,  with  lining,  below  the  part  excavated  by 

'h.P.City , 425  Lin.ft.  400  00  170.000  330  00 

.Additional  exeavalion  m  tunnel  and  shaft 5.000  Cu.vds.  10  00  50.000  10  50 

Additional  concrete  in  tunnel  and  shaft 5,000  Cu  vd.".  20  00  100.000  15  00 

Extending  .\dits 100  Lin.ft  40  00  4.000  45  00 

Excavation  m  open  cut 500  Cu  vd^.  8  00  4.000  2  50 

Concrete  in  open  cut 500  Cu.vds.  20  00  10.000  15  00 

Extra  cement 5,000  Bbls.  6  50  32,500  5  00 

Furnishing  and  placing  reinforced  steel 40,000  Lbs.  .  10  4,000  10 

Placing  reinforcing  steel  furnished  by  the  City 10,000  Lbs.  .05  500  .02 

Total  cost $9,901,720 

.alternative  for  part  to  be  enlarged,  uolined  section  (average) $91 .  00  $67  35 


-Fixed-Fee  Bid- 
Totals 
$1,294,780  00 
2,083,444  80 
3,414,528  00 
250,000  00 
396,000  00 
54,000  00 

140,250  00 
52,500  00 
75,000  00 
4,500  00 
1,250  00 
7,500  00 
25.000  00 
4.000  00 
200  00 


Five  miles  of  the  Hetch  Hetchy  tunnel  have  now  been 
bored  and  the  present  cost  is  very  close  to  the  contrac- 
tors' guarantee.  With  recent  decreases  in  the  cost  of 
labor  and  materials,  it  is  believed  that  a  considerable 
saving  below  the  contractors'  guaranteed  price  will  be 
effected.  The  Hetch  Hetchy  work  is  being  carried  on 
under  the  direction  of  M.  M.  O'Shaughnessy,  city  engi- 
neer of  San  Francisco,  by  the  Construction  Company  of 
North  America. 


Washington's  Town  Plan  for  Alexandria 

THE  original  manu.script  plans  made  by  George 
Washington  in  1748  and  1749  for  the  town  (now 
city)  of  Alexandria,  Va.,  have  been  acquired  by  the 
Library  of  Congress.  The  following  statements  regard- 
ing the  maps  is  taken  from  the  Report  of  the  Librarian 
of  Congress  for  1919-20: 

The  library  is  fortunate  in  having  secured  the  manu- 
script plans  by  George  Washington,  of  the  city  of  Alex- 
andria, Va.  As  there  is  no  mention  made  of  this  work 
in  any  notice  of  Washington's  writings,  a  full  descrip- 
tion may  be  of  interest:  "Plat  of  the  Land  where  on 
Stands  the  Town  of  Alexandria.  By  a  scale  of  15  Po 
to  ye  Inch.  121  x  151.  (1748)  A  Plan  of  Alexandria 
now  Belhaven  122  x  153.    (1749)." 

Alexandria  is  located  on  land  which  formed  part 
of  a  large  grant  to  Robert  Howsen  in  1669.  Howsen 
sold  his  land  to  John  Alexander  in  1677. 

In  1730  a  public  tobacco  warehouse  was  established 
on  this  tract,  and  the  hamlet  which  grew  up  about  it 
was  called  Belhaven,  and  was  known  by  that  name  until 
the  town  was  laid  off  under  an  act  of  the  General 
A.ssembly  of  the  Colony  of  Virginia,  which  was  pa.<<sed 
in  1748.  This  act  authorized  the  survey  and  laying 
out  of  a  town  at  "Hunting  Creek  Warehou.se  on  Potomac 
River,"  the  town  to  cover  60  acres  of  land  "parcel  of 
the  lands  of  Philip  Alexander,  John  Alexander,  and 
Hugh  West,"  and  "that  the  said  town  shall  be  called 
by  the  name  of  Alexandria." 

The  trustees  appointed  for  the  town  included  Lord 
Fairfax,  William  Fairfax,  George  Fairfax,  Richard 
Osborne,  Lawrence  Washington,  William  Ramsey,  John 
Carlyle,  John  Pagan,  Gerard  Alexander,  Hugh  West, 
and  Philip  Alexander.     The  surveys  having  been  made 


Washington  the  earliest  is  the  "Plat  of  the  Land  where 
on  Stands  the  Town  of  Alexandria,"  the  title  being 
noted  on  the  reverse  of  the  map,  probably  at  some 
later  date. 

It  is  an  outline  of  the  area  to  be  covered  by  the  town 
which  is  here  marked,  "Area  51  acres  3  Roods  31  Perch." 
At  the  upper  end  of  the  area  buildings  are  indicated 
and  marked  "Mr.  Hugh  West  Ho.  &  Ware  Hoss."  The 
road  upon  which  these  buildings  are  indicated  extends 
from  "Ware  Ho.  Point"  through  the  area  and  is  marked. 
"Road  round  Hd  of  the  Crk.  &c."  Beyond  the  road  is 
"A  fine  improvable  Marsh." 

Along  the  water  front  the  river  is  marked:  "The 
Shoals  or  Flats  about  7  feet  at  High  Water,"  and  a  line 
farther  out  in  the  river  reads,  "The  Edge  of  the  Chan- 
nell  of  the  River,  8  Fathoms."  The  following  note 
appears  at  the  foot  of  the  map:  "Note  that  in  the  Bank 
fine  Cellars  may  be  cut  from  whence  wharfs  may  be 
extended  on  the  Flats  witht  any  difliiculty  &  ware 
Housses  built  thereon  as  in  Philadelphia  &  C.  Good 
Water  is  got  by  sinkg  wells  at  a  sma  .  depth.  The 
above  area  of  51  Acres  3  Rd.  31  Perch  belongs  to  Capt. 
Phill.  Alexander,  Capt.  John  Alexander,  Mr.  Hugh 
We.st." 

This  map  was  evidently  made  in  1748.  when  Wash- 
ington was  17  years  old,  after  his  return  from  his 
surveying  expedition  on  the  lands  of  Lord  Fairfax  in 
the  Northern  Neck  of  Virginia,  1747-48,  and  subse- 
(|uent  to  the  act  by  the  General  Assembly. 

In  Washington's  Journal  of  1747-48  the  only  refer- 
ence he  makes  to  a  survey  of  Alexandria  follows  a  place 
where  several  pages  are  torn  out.    The  reference  reads: 

The  Courses  of  the  Town  of  Alexandria 

The  Meanders  of  the  River 
S  84  !•  Et  3  Chain 
S  52  Et  4  C  17  L 
S  24  E  5  C  9  L  to  the  Point  at  the  sm,  Hickory 

stump  above  the  Landing  Place 
S  70  E  1  C  25  L 
S  45  E  .3  C  18  L 

The  other  map.  "A  plan  of  Alexandria  now  Belhaven," 
was  evidently  made  prior  to  the  organization  of  the 
municipal  government  at  the  first  meeting  of  the  trus- 
tees, on  July  13,  1749. 
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Engineering  Studies  for  Philadelphia-Camden  Bridge 

Location  Fixed  by  Traffic,  Street  Conditions  and  Cost — Rock  at  100  Feet  Depth — Single-Span  Super- 
structure With  135-Foot  Clearance  Height — Suspension  Bridge  Cheaper  Than  Cantilever 


WHEN  New  Jersey  and  Pennsylvania  and  the  city 
of  Philadelphia  agreed  to  construct  jointly  a 
highway  bridge  across  the  Delaware  connecting  Phil- 
adelphia and  Camden,  about  a  year  ago,  the  location  and 
type  of  bridge  had  not  been  decided  upon,  the  foundation 
conditions  were  not  known,  and  only  very  rough 
estimates  of  the  probable  cost  of  the  enterprise  were 
available.  The  joint  commissions  charged  with  the  work 
therefore  referred  these  subjects  to  a  board  of  engineers 
for  study.  Since  the  appointment  of  this  board  last 
October  its  investigation  has  been  in  progress,  covering 


for  other  crossing  sites,  ranging  over  a  two-mile  length 
of  the  river  from  Lombard  to  Spring  Garden  St.,  each 
with  active  partisans.  The  instructions  to  the  board 
on  the  matter  of  location  were  that  the  three  best  sites 
in  the  range  between  South  and  Green  Sts.  should  be 
compared  and  the  most  desirable  one  recommended  for 
adoption. 

As  indicated  by  the  sketch  map,  the  Delaware  River 
at  Philadelphia  is  of  substantially  uniform  width  and 
almost  straight,  with  pierhead  lines  1,700  to  1,800  ft. 
apart.    The  water  depth  is  about  50  ft.    Shipping  past 


I?epr55€nt5  Centers  of  Topulction- Fhila,  6  Comdon 
IJJI    Pepresents  Centeri  of  Induitrics-  PJlila  £  Comdtjr 


FIG.  1.     DELAWARE  RIVER  BRIDGE  LOCATION  WITH  RESPECT  TO  MAIN  STREETS  AND  CITY  FOCAL  POINTS 


studies  of  traffic,  of  the  conditions  governing  river  clear- 
ance, of  subsoil  and  depth  to  rock,  and  of  the  relative 
costs  of  different  types  of  structure.  The  board  reported 
on  June  9,  as  noted  in  our  issue  on  June  16,  p.  1049. 
The  details  of  its  analysis  of  the  problem  as  well  as 
its  results  have  important  bearing  on  large  bridge  plan- 
ning. A  summary  of  the  essential  points  is  thei-efore 
given  in  the  following: 

Earlier  studies  of  the  project  had  been  made  by 
J.  A.  L.  Waddell  and  by  W.  P.  Laird.  Dr.  Waddell  four 
years  ago  reported  that  a  bridge  would  be  preferable  to 
a  tunnel,  and  prepared  a  suspension  bridge  design  with 
helical  incline  approaches.  A  short  time  later  Prof. 
Laird  made  a  study  of  the  most  desirable  location  of  a 
high-level  bridge,  with  the  result  of  recommending  a 
location  terminating  at  Washington  Square,  in  the 
neighborhood  of  Sixth  and  Locust  Sts.,  Philadelphia. 
The  board  also  had  before  it  proposals  by  various  parties 


Philadelphia  is  of  small  volume.  On  the  Camden  side 
a  sharp  bend  not  far  north  of  the  line  of  Spring 
Garden  St.  limits  favorable  locations.  The  shore  on  the 
Camden  side  is  quite  flat,  while  on  the  Philadelphia  side 
it  slopes  up  somewhat.  As  the  Philadelphia  streets  are 
generally  quite  narrow,  special  importance  attaches  to 
minimum  interference  of  bridge  approaches  with 
thoroughfares,  and  efficient  distribution  of  traffic  at  the 
terminals. 

Factors  Determining  the  Location — Five  locations 
were  studied  by  the  board,  as  indicated  on  the  map. 
Each  was  considered  with  respect  to  the  practicability 
of  developing  suitable  approaches;  adaptation  to  local 
obstacles  such  as  railway  terminals  and  yards;  the 
amount,  origin,  and  destination  of  the  present  cross- 
river  traffic ;  the  relation  of  the  bridge  to  future  through 
traffic;  and  foundation  conditions  as  disclosed  by  core 
borings.     At  the  same  time  the  matter  of  navigation 
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clearance  height  was  taken  up  with  the  War  Department 
through  the  local  engineer  officer,  Major  L.  E.  Lyon. 

Borings  showed  the  underlying  rock  to  be  Wissahickon 
gneiss,  overlaid  by  disintegrated  rock  5  to  35  ft.  deep. 
At  the  west  and  east  banks  at  the  three  main  sites  the 
first  core  samples  were  recovered  at  the  following 
depths:  Spring  Garden,  69.5,  111.4;  Franklin  Square, 
86.7,  91.6;  Washington  Square,  111.8,  104.5. 

Traffic  Studies — Present  ferry  traific  (1920)  includes 
about  2,500,000  vehicles  and  48,000,000  passengers 
annually,  of  which  61  and  77  per  cent  respectively  go 
by  way  of  the  Market  St.-Federal  St.  ferry.  Something 
over  one-fourth  of  the  total  of  passengers  goes  to  the 
railway  trains  on  the  Camden  side,  but  the  larger  local 
passenger  traffic  indicates  the  need  for  bridge  shuttle 
trolley  car  service  in  addition  to  rapid  transit  car  service 
over  the  bridge. 

With  respect  to  vehicle  traffic,  a  census  of  origin  and 
destination  of  traffic  was  taken  on  three  representative 
week  days  of  December,  1920,  with  returns  from  16,269 
vehicles.  Because  of  the  season,  this  census  did  not 
cover  the  farm  produce  trucking  to  Philadelphia  or  the 
coast-resort  passenger  touring;  on  the  other  hand,  it 
covered  the  daily  commercial  vehicle  interchange,  and 
the  long  distance  traffic,  which  two  classes  are  stated  to 
constitute  80  per  cent  of  the  total  present  ferry  traffic. 
From  the  resulting  data  the  centers  of  origin  and 
destination  of  vehicular  traffic  on  each  side  of  the 
river  were  determined  «s  marked  on  the  map  herewith ; 
the  Philadelphia  center  of  traffic  is  at  Tenth  and  Filbert 
Sts.,  while  that  in  Camden  is  considerably  farther  .south. 
The  farm  produce  traffic  MO  per  rent  of  the  total)  is 
directed  largely  south  of  Market  St.,  but  summer  pas- 
senger automobile  traffic  is  mainly  north  of  Market  St., 
on  account  of  the  distribution  of  the  outlying  district 
of  Philadelphia.  With  respect  to  the  traffic  included  in 
the  ferry  census,  the  .street  distances  by  the  five  bridge 
routes  considered  from  the  Philadelphia  traffic  center 
to  the  Camden  center  were  computed  to  he.  Market  St. 
route,  2..54  miles;  Washington  Square  route,  2.65  miles; 
Franklin  Square  route,  2.9  miles;  Lombard  St.  route,  3.0 
miles;  Spring  Garden  St.  route,  .^.6  miles. 

Future  traffic  development  was  con.sidered,  but  no 
reason  was  found  for  believing  that  the  objectives  of  the 


cross-river  traffic  movement  in  Philadelpl  ia  would  shift 
southward,  especially  as  the  center  of  population  and  of 
industry  are  both  located  north  of  Market  St.,  as  shown. 

A  forecast  of  future  vehicle  traffic  across  the  river, 
using  the  rate  of  increase  shown  by  ferry  traffic  for  the 
past  twenty  years,  indicates  a  parabolic  curve  with  a 
present  average  daily  traffic  of  6,500  vehicles,  an 
average  daily  peak  hour  of  550,  a  maximum  daily  traffic 
of  10,000  vehicles,  and  a  maximum  rush-hour  demand  of 
1,2.50  vehicles.  In  1926  it  is  estimated  that  the 
maximum  hour's  demand  would  be  2,000  vehicles,  and 
in  1931  it  would  be  3,000,  if  the  growth  were  no  faster 
than  that  obtaining  with  the  ferries  alone. 

Effect  on  Bridge  Location — As  Market  St.  and 
Federal  St.  are  the  east  and  west  axes  of  Philadelphia 
and  Camden  respectively,  a  bridge  connecting  these 
streets  would  be  central.  But  a  bridge  on  Market  St. 
would  produce  intolerable  congestion  in  that  thorough- 
fare, it  was  considered,  and  the  structure  would  destroy 
the  present  ferry  terminals  and  the  most  highly 
developed  industrial  section  of  Camden.  The  cost  of 
land  for  approaches  also  would  be  excessive.  In  con- 
.sequence  the  Market  St.  site  was  early  eliminated.  A 
Market  St.  location  with  two-branched  approaches  was 
rejected  for  the  excessive  cost  of  the  double  approaches 
and  the  necessary  elevated  plaza  at  the  junction  of 
approaches  and  main  span.  The  Lombard  St.  site  was 
rejected  on  account  of  its  great  distance  south  of 
Market  St.,  held  to  be  completely  at  variance  with  the 
Philadelphia  traffic  requirements.  Further,  the  probable 
greater  depth  to  rock  and  the  slightly  greater 
length  of  span  at  this  site  would  have  increased 
the  cost.  More  detailed  consideration  was  given  to  the 
other  three  sites— Washington  Square  (or  Locust  St.), 
Franklin  Square  for  Race  St.),  and  Spring  Garden  St. 

In  comparing  these  three,  the  board  concluded  from 
the  traffic  studies  that  the  principal  demand  of  vehicle 
movement,  both  local  and  through,  was  for  a  location 
north  of  Market  St.,  this  requiring  a  shorter  distance  of 
travel  through  Philadelphia  streets.  The  New  Jer.sey 
Highways  converge  to  the  region  of  Sixth  and  Market 
Sts.  in  Camden,  and  with  respect  to  through  traffic  any 
location  with  terminus  convenient  to  this  point  would  be 
.satisfactory. 
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The  Washington  Square  location  was  held  to  be 
objectionable  because  of  being  south  of  Market  St.,  its 
greater  cost,  ($38,000,000,  or  31  per  cent  greater  than 
the  Franklin  Square  structure),  the  inevitable  absorp- 
tion of  Washington  Square  in  the  bridge  plaza,  and  the 
reconstruction  of  the  Camden  trainshed  of  the  Penn- 
sylvania R.R.  which  it  would  require.  Objections  to 
the  Spring  Garden  St.  location  lay  essentially  in  the 
remoteness  of  the  bridge  from  the  heart  of  the  city 
(Market  St.),  interference  with  a  yard  of  the  Philadel- 
phia &  Reading  R.R.  on  the  Philadelphia  side,  and  with 
ferry  terminals  on  the  Camden  side.  The  cost  of  the 
Spring  Garden  St.  bridge,  at  first  thought  to  be  lower 
than  a  Franklin  Square  bridge,  was  found  on  the  con- 
trary to  be  somewhat  greater. 

The  reasons  for  the  resulting  choice  of  the  Franklin 
Square  site  may  be  summed  up  in  the  fact  that  this 
site  was   concluded   to   "convey   traffic   to    its   desired 


lower  clearances  exist  in  other  important  thoroughfares 
of  the  world  (Kiel  Canal,  138  ft.;  Manchester  Canal, 
74^  ft.;  Willamette  River,  Portland,  135  ft.);  that  all 
the  U.  S.  Shipping  Board  vessels  would  be  suited  by  a 
135-ft.  clearance,  and  all  naval  vessels  with  top  masts 
housed;  that  of  five  months'  shipping  traffic  at  Phil- 
adelphia, every  one  of  710  steamships  and  all  but  nine 
sailing  vessels  could  have  passed  under  the  proposed 
bridge ;  that  sailing  vessels  generally  dock  in  the  south 
part  of  the  city,  and  80  per  cent  of  all  shipping  docks 
below  the  Franklin  Square  location;  and  that  the  only 
vessels  which  could  not  pass,  the  lai-gest  liners  of 
foreign  construction  would  pass  under  the  bridge  by 
arranging  to  house  their  top  masts. 

Capacity  of  Bridge — Highway  traffic  being  the 
principal  service  to  be  accommodated,  the  roadway 
capacity  was  the  first  point  to  be  investigated.  A  study 
was  made  of  the  operation  of  the  roadways  of  the  four 
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destination  with  economy  and  directness."  Street 
widening  of  moderate  amount  was  found  sufficient  for 
proper  traffic  distribution  in  Philadelphia:  at  first  Vine 
St.  from  Si.xth  to  Broad,  Sixth  St.  or  Eighth  St.  to 
Market,  and  Ridge  Ave.  from  Vine  to  Broad,  to  about 
80  ft.  width,  and  later  (as  part  of  a  traffic  circuit 
planned  by  the  city)  a  number  of  other  streets. 

Costs  were  estimated  for  bridges  at  Washington 
Square,  Franklin  Square,  and  Spring  Garden  St.,  at 
totals  of  $38,650,000,  $28,871,000,  and  $29,480,000,  the 
cost  figures  thus  also  favoring  the  Franklin  square  loca- 
tion. 

River  Clearance  Requirements — Request  was  made  by 
the  board  to  the  War  Department  for  approval  of  a 
bridge  structure  providing  a  single  span  between  pier- 
head lines  at  a  clear  height  of  135  ft.  for  the  central 
800  ft.  of  the  span.  After  a  public  hearing  and  con- 
sideration of  the  shipping  and  navrJ  interests  affected, 
this  request  was  granted.  Demand  had  been  previously 
made  by  commercial  and  shipping  interests  for  greater 
clearance,  but  the  evidence  presented  by  the  board  of 
engineers  in  favor  of  the  lower  clearance  appeared  to 
cover  all  the  factors  involved. 

The  board  urged  that  the  East  River  bridges  at  New 
York  City  have  a  clearance  of  135  ft.  (133  ft.  for  the 
Brooklyn  Bridge)  above  mean  high  tide,  and  that  both 
merchant  and  naval  vessels  are  built  accordingly;  that 


East  River  bridges  at  New  York  City.  The  Brooklyn 
bridge  with  one  roadway  in  each  direction,  the  Williams- 
burgh  bridge  with  a  two-lane  roadway  in  each  direction, 
and  the  Manhattan  bridge  with  a  single  four-lane 
(35-ft.)  roadway,  were  found  inadequate,  the  Williams- 
burgh  bridge  because  breakdowns  easily  block  traffic, 
and  the  Manhattan  bridge  because  of  trouble  in  pass- 
ing on  the  inner  or  fast  lines  of  traffic.  The  roadway 
of  the  Queensboro  bridge,  53  ft.  2i  in.  between  curbs, 
carrying  usually  six  lines  of  traffic,  adapts  itself  with 
great  flexibility  to  the  traffic  and  has  ample  capacity. 
It  was  concluded  that  six  lanes  should  be  provided  on 
the  Delaware  bridge,  but  the  allowance  per  lane  was 
increased  to  9^  ft.,  making  a  total  width  between  curbs 
of  57  ft. 

In  view  of  the  necessity  of  providing  bridge  shuttle- 
car  service  and  separate  rapid-transit  service,  two 
tracks  in  each  direction  were  also  provided,  outside  of 
the  57-ft.  roadway;  and  two  10-ft.  pedestrian  ways 
were  considered  necessary. 

For  the  vehicle  roadway  and  the  tracks,  maximum 
grades  in  the  neighborhood  of  3  per  cent  and  5  per 
cent  respectively  were  considered  desirable  limits.  The 
actual  desie-n  allowed  the  maximum  roadway  grade 
to  be  kept  down  to  3*  per  cent  and  the  track  grade  to 
5  per  cent,  except  for  5.22  per  cent  grade  for  a  short 
length  of  the  rapid-transit  approach. 
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FIG.   4.      FLEXIBLE  STEEL   POSTS  WITH   CABLES 
ANTHORED  TO   SADDLES 

Loads — Congested  or  extreme  loading  was  computed 
at  2,000  lb.  per  foot  of  rapid-transit  track,  1,500  lb. 
per  foot  of  surface-car  track,  70  lb.  per  square  foot  of 
roadway,  and  50  lb.  per  square  foot  of  footway,  making 
a  total  of  11,990  lb.  per  lineal  foot  of  bridge.  Therefore, 
12,000  lb.  per  foot  was  taken  as  the  congested  or  emer- 
gency loading  and  half  this  amout  as  normal  full  load- 
ing (infrequently  reached).  Other  assumptions  were: 
Floor  load,  30-ton  concentration ;  impact  on  floor  and 
direct  carrying  parts,  but  not  on  main  members;  wind, 
50  lb.  per  square  foot  exposed  area;  temperature  varia- 
tion, 55  de?.  from  normal. 

High-strength  alloy  steel  was  decided  upon  for  the 
main  parts  of  the  structure,  and  high-carbon  steel  wire 
for  cables  and  hangers  of  the  suspension  bridge  design. 
A  unit  stress  of  72,000  lb.  per  square  inch  in  the  cable 
wires  was  considered  permissible  under  the  emergency 
live  loading  and  60,000  lb.  under  normal   full  loading. 

Type — With  a  distance  of  1,690  ft.  between  pierhead 
lines  or  1,750  ft.  between  pier  centers  at  the  Franklin 
Square  location,  only  suspension  and  cantilever  struc- 
tures were  considered  available.  Arch  construction  was 
believed  out  of  the  question  becau.se  of  the  depth  to 
rock.  The  advantage  of  superior  rigidity  possessed  by 
the  cantilever  bridge  was  believed  to  be  negligible  in 
highway  service.  The  cantilever  saves  a  large  item  of 
cost  in  simpler  anchorages  and  approach  con.struction. 
The  suspension  bridge,  on  the  other  hand,  is  not  only 
very  much  lighter,  but  was  considered  to  involve  less 
risk  in  construction,  to  be  adapted  to  subdivision  of 
contracts,  to  require  less  time  to  build,  and  to  be 
cheaper  in  maintenance  on  account  of  having  le.ss  metal 
exposed.  It  was  also  considered  to  have  the  esthetic 
advantage  over  the  cantilever  bridge. 

Detail  designs  and  comparative  cost  estimates  .showed 
a  difference  of  $1,986,000  in  favor  of  the  suspension 
bridge.  The  weight  of  metal  in  the  two  structures  was 
47,000  torn  for  the  cantilever  and  3.3,000  tons  for  the 
suspension  bridge  (the  latter  including  more  co.stly 
material  and  more  expensive  anchorages,  however). 
The  cost  comparison,  the  greater  ease  and  .tafety  of 
erection,  and  the  shorter  time  required  for  construction 


were  the  reasons  for  deciding  to  recommend  the  suspen- 
sion bridge. 

Suspension  Bridge  Design — As  the  proposed  span 
exceeds  by  150  ft.  the  longest  existing  suspension  bridge 
span  in  the  world  its  design  elements  are  of  exceptional 
interest. 

Suspended  side  spans  were  adopted,  since  the  local 
conditions  require  that  the  anchorages  be  set  a  consider- 
able distance  back  of  the  towers.  Street  conditions  made 
it  convenient  to  fix  the  length  of  the  side  spans  at 
slightly  less  than  half  the  main  span,  a  desirable  ratio. 
The  sag  of  the  cables  was  set  at  200  ft.,  as  the  most 
desirable  compromise  between  increased  cost  of  towers 
and  increased  stresses  in  stiffening  trusses,  cables  and 
anchorages. 

In  fixing  the  width  of  the  bridge  the  deck  arrange- 
ment had  fir.st  to  be  determined.  It  was  desired  to  avoid 
double-deck  construction  because  of  the  complication  of 
the  approaches  resulting  therefrom.  By  placing  the 
footways  on  the  upper  lateral  bracing,  a  single  deck  of 
practicable  width  was  obtained.     A  single  roadway  was 


Roadvvoy  Orodo'3f7lt 


ANCHORAGE  WITH  INCLINED 
CYLINDER  FOOTINGS 


considered  desirable.  The  deck  arrangement  resulting 
is  shown  by  a  cross-section.  The  spacing  of  main 
cables  is  89  ft.;  a  two-cable  arrangement  was  considered 
preferable  to  a  four-cable.  This  called  for  30-in.  cables, 
which  represent  a  large  increase  over  the  154-in.  cables 
of  the  Brooklyn  bridge,  or  even  the  18^-in.  and  20i-in. 
cables  of  the  William.sburgh  and  Manhattan  bridges. 
Each  cable  will  be  composed  of  16,500  parallel  wires, 
0.192  in.  diameter. 

Hangers,  spaced  about  20  ft.,  consist  each  of  four 
2S-in.  galvanized  wire  ropes  attached  to  a  cast-steel 
saddle.  A  short  panel  length  was  considered  desirable 
for  the  stiffening  trusses  (20.5  ft.  for  main  span,  20.75 
ft.  for  side  spans).  The  trusses  are  relatively  shallow 
(28  ft.),  for  economy  and  for  efficient  distributing 
function  of  the  suspension  system  as  a  whole.  The 
trusses  are  of  simple  triangular  web  sy.stem,  are  con- 
tinuous across  the  span,  and  are  supported  at  the  towers 
by  stiff  hangers. 

As  in  the  Manhattan  bridge,  the  towers  are  solid  built 
steel  posts  bearing  the  cables  firmly  attached  to  their 
saddles  (instead  of  having  movable  .saddles  on  rollers). 
The  necessary  bending  of  the  towers  is  allowed  for  in 
the  design.  The  cross-section  of  each  post  increases 
from  7  X  12  ft.  at  the  top  to  7  x  40  ft.  at  the  base. 

A  simple  steel  floor  sy.ntem,  a  concrete  slab  roadway 
.xtructure  with  wood  block  paving,  and  open  tie  floors 
for  the  railway  tracks  constitute  the  essential  features 
of    the    deck.      The    pavement,    the    only    inflammable 
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material  used  in  the  bridge,  is  considered  to  be  free 
from  fire  danger  because  of  its  support  on  a  concrete 
slab. 

Careful  attention  to  proportions  in  the  design  of 
masonry  and  other  details  was  depended  upon  for  beauty 
of  appearance.  The  results  are  evident  in  the  general 
drawings. 

Of  the  total  cost  of  the  suspension  design  for  the 
Franklin  Square  site,  $22,479,000  represents  construc- 
tion cost  and  $6,392,000  real  estate  cost.  The  construc- 
tion cost,  in  turn,  is  made  up  of  $13,355,000  for  the 
main  bridge,  $6,468,000  for  the  approaches,  plazas, 
sewer  and  grade  revision,  etc.,  and  $2,656,000  for 
engineering  administration  and  contingencies.  The 
board  of  engineers  believes  that  the  design  recom- 
mended can  be  completed  by  July  4,  1926. 

The  board  consists  of  Ralph  Modjeski,  chairman, 
George. S.  Webster,  and  Laurence  A.  Ball.  Its  engineer- 
ing staff  included  L.  S.  Moisseiff  as  consulting  design- 
ing engineer,  Paul  P.  Cret  as  architect,  Arnold  W. 
Brunner  as  consulting  architect,  Clement  E.  Chase  as 
principal  assistant  engineer,  and  E.  B.  Bergendahl  as 
chief  draftsman  and  assistant  engineer.  The  news  ar- 
ticle in  last  week's  issue  erroneously  stated,  p.  1052,  that 
Mr.  Webster  was  chairman  of  the  board  of  engineers. 


Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Concerning  Business  Prophecy 

Sir — Regarding  your  editorial  "Gary  Hopeful"  in  the  issue 
of  June  2,  p.  921,  let  us  hope  he  is  nearer  right  in  his  views 
on  the  business  outlook  than  he  was  a  little  over  a  year  ago 
when  he  "could  see  no  dark  clouds  ahead"  and  was  pre- 
dicting three  to  five  years  of  prosperity  for  the  United 
States.  Our  political  economists'  views  of  the  future  busi- 
ness conditions  have  been  nearer  correct  in  the  past  two 
years  than  our  big  business  men  like  Gary,  Schwab  and 
Ryan.  R.  E.  White. 

Los  Angeles,  Cal.,  June  10. 


A  Rainmaker's  Contract  with  Alberta  Farmers 

Sir  — ■  Li  January  of  this  year  a  contract  was  executed 
between  the  United  Agricultural  Association  of  Medicine 
Hat,  Alberta,  Canada,  and  Charles  N.  Hatfield,  a  profes- 
sional "rainmaker,"  which  has  some  features  that  will 
interest  irrigation  engineers.  The  chief  features  of  the 
contract  are  as  follows: 

"Said  Hatfield  hereby  agrees  to  construct  and  build  a 
rain  precipitation  and  attraction  plant  at  a  favorable  site 
to  be  chosen  by  him  for  its  operation.  Said  plant  to  be 
kept  in  constant  operation  from  the  first  day  of  May,  1921, 
to  the  first  day  of  August,  1921,  in  the  endeavor  to  bring 
about  the  largest  possible  increased  precipitation  over  and 
about  that  portion  of  Alberta,  Canada,  within  a  radius  of 
100  miles  of  the  city  of  Medicine  Hat.  The  operations  of 
said  Hatfield  tend  to  contribute  a  100  per  cent  increase  over 
and  above  natural  rainfall. 

"It  is  hereby  understood  and  agreed  that  all  rain  falling 
from  the  first  day  of  May,  1921,  to  the  first  day  of  August, 
1921,  in  the  above  district  that  said  Hatfield,  through  the 
efforts  of  his  operations  on  the  atmosphere,  shall  be  given 
credit  for  one-half  of  the  precipitation  that  falls,  at  a  uni- 


form rate  of  $4,000  per  inch  up  to  4  in.  or  fraction  thereof. 
The  maximum  consideration  of  this  contract  being  $8,000 
for  a  4-in.  rainfall.  All  rainfall  in  excess  of  4  in.  no  extra 
charges  whatsoever." 

In  a  letter  to  R.  S.  Stevens  of  Gulf  Lake,  Sask.,  Mr.  Hat- 
field, in  referring  to  his  Alberta  contract  states,  "The  fact 
is  that  these  operations  upon  the  atmosphere  produce  an 
increase  upon  the  rain  that  falls  naturally.  Whatever  your 
natural  rainfall  is  to  be,  a  100  per  cent  increase  is  the 
result.  My  contract  calls  for  the  maximum  of  4  in.  during 
this  period,  but  I  "wish  to  state  for  the  benefit  of  the  united 
farmers  of  Alberta  that  this  amount  will  be  far  exceeded. 
Candidly  I  believe  that  with  the  powerful  operations  that 
are  to  be  conducted  this  summer  in  your  field  that  fully  8 
or  10  in.  will  be  forthcoming." 

It  is  interesting  to  note  that  records  of  the  Weather  Bureau 
Station  at  Medicine  Hat  since  1884  show  that  in  only  nine 
of  those  37  years  has  the  precipitation  been  below  4  in. 
during  the  three  months  period  covered  by  this  contract 
and  that  the  average  over  this  37-year  period  is  6.04  in. 
for  the  three  months  mentioned.  Hence  it  may  be  concluded 
that  a  4-in.  rainfall  during  the  summer  of  1921  could  quite 
reasonably  be  expected.  K.  T.  ROBERTS. 

Los  Angeles,  Cal.,  June  10. 


Concrete  Casing  of  Steel  Chimneys 

Sir — In  Engineering  News-Record  of  May  19,  p.  855,  a 
description  is  given  of  the  "felling  of  four  steel  chimneys 
lined  outside  with  concrete,"  these  chimneys  being  taken 
down  for  the  reason  that  they  tilted  as  much  as  4  ft.  8  in. 
out  of  perpendicular  and  for  this  reason  the  concrete  lining 
was  not  successful.  In  Iron  Age  of  April  28,  1921,  a  case 
is  cited  of  four  stacks  larger  and  taller  than  the  ones  pre- 
viously referred  to  and  apparently  treated  in  the  same 
way,  but  after  two  years  an  inspection  revealed  nothing  by 
way  of  defect  excepting  superficial  cracks. 

The  difference  between  the  method  of  applying  the  con- 
crete i.i  the  two  cases,  in  the  former  case  the  concrete 
having  been  applied  to  the  stocks  when  they  were  cold  and 
in  the  latter  case  when  they  were  hot,  may  have  been  the 
cause  of  different  results.  We  do  not  understand  that  the 
stacks  which  you  mention  were  lined  with  brick,  but  it 
would  be  interesting  to  know  the  cause  of  successful  instal- 
lation in  one  case  as  against  unsuccessful  installation  in 
another  case.  Lukens  Steel  Company, 

Alfred  Goodfellow,  Chief  Construction  Engineer. 

Coatesville,  Pa.;  June  3. 

[It  is  a  fact  that  large  numbers  of  steel  stacks  have 
been  cased  with  reinforced  concrete  by  the  cement-gun 
process  with  successful  results.  The  reasons  for  failure  of 
the  four  stacks  at  Kewanee  are  given  in  the  following 
letter. — Editor.] 

Sir — Replying  to  your  inquiry  of  June  9,  regarding  con- 
crete encased  steel  smokestacks  in  our  plant,  we  are  pleased 
to  give  you  the  following  information  relative  to  their  con- 
struction and  service.  The  chimneys  were  unlined,  self- 
supporting  steel  stacks,  erected  in  the  winter  of  1912  and 
1913.  In  1916  they  were  enclosed  in  a  concrete  shell  6-in. 
thick  at  the  bottom  and  5-in.  at  the  top.  This  concrete  was 
placed  while  the  stacks  were  cold,  the  steel  forming  the 
inner  form. 

Soon  after  the  stacks  were  put  in  service  after  they  had 
been  encased,  cracks  developed  in  the  conci-ete,  gradually  be- 
coming worse,  and  before  the  oil  fuel  had  been  used  we  had 
discussed  seriously  the  matter  of  replacing  them.  The 
stack  serving  the  fourth  boiler,  in  which  no  oil  was  used, 
disintegrated  more  rapidly  than  the  others  and  has  already 
been  replaced,  indicating  that  the  use  of  oil  as  fuel  in  the 
furnaces  was  not  directly  concerned  with  the  failure  of  the 
concrete.  We  believe  that  the  failure  of  the  concrete  shells 
was  due  to  three  causes:  (1)  Poor  quality  of  concrete;  (2) 
no  provision  for  expansion  of  the  steel;  (3)  insufficient  time 
allowed  for  the  concrete  to  set  before  the  boilers  were  put 
in  service.  Walworth  Mfg.  Co.  ( Kewanee  Works) , 

By  C.  S.  Stauffer.  Works  Engineer. 

Kewanee,  111,;  June  13,  1921. 
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Hints  for  the  Contractor 


Contractor  Saves  Rope  in 
Hanging  Chutes 

By  C.  W.  Garrison 

The  Lakewood  Engineering  Co. 

THE  Arthur  Tufts  Co.  employed  an  economical 
method  of  hanging  concreting  chutes  on  the  con- 
struction of  the  new  Coca-Cola  plant  at  Baltimore.  From 
the  load  line,  which  is  hung  over  the  top  of  the  tower, 
single  lines  of  wire  rope  were  dropped  to  which  were 
attached  the  regulation  double  and  single  manila  I'ope 


CHUTE  SUSPE:\"DED  FROM  LOAD  LINE  WITH 
MANILA  ROPE  BLOCKS 

blocks  for  raising  and  lowering  the  chutes.  Each  single 
line  of  wire  rope  takes  the  place  of  a  double  length  of 
manila,  and  also  shortens  the  length  of  lead  line. 


Power  Operated  Scraper  Shortens  Haul 
on  Tunnel  Muck 

IN  THE  process  of  enlarging  tunnel  sections  on  the 
.Southern  Pacific  Railroad  over  the  Techahapi  grade, 
muck  is  brought  out  of  the  tunnels  on  the  down  grade 
by  gravity  in  1-cu.yd.  dump  cars  and  the  cars  are 
pushed  back  up  grade  by  hand.  Where  the  approach  to 
the  portal  is  for  some  distance  in  cut,  so  that  a  haul 
considerably  beyond  the  portal  would  be  necesasry  to 
reach  a  point  where  the  muck  cars  could  discharge  on  a 
dump,  it  has  sometimes  been  found  economical  to  in- 
stall near  the  portal  a  power-operated  scraper  for 
handling  muck  over  the  outer  bank  of  the  cut.  Where 
the  outer  bank  is  not  too  high  this  operation  is  not 
costly,  the  power  rig  is  operated  by  one  man  and  con- 
siderable .saving  is  made  in  getting  muck  cars  and  men 
back  into  the  tunnel  quickly. 

The  accompanying  installation  shows  the  tunnel  muck 
cars  dumping  into  a  cut  made  at  right  angles  to  the 


MUCK  CAR  DUMPING  INTO  CUT 

track  in  which  a  scraper  is  operated  back  and  forth  by 
means  of  snatch  blocks  at  each  end  of  the  haul.  A  gas- 
oline engine  that  supplies  the  motive  power  for  the 
scraper  is  just  out  of  the  picture  to  the  left. 


Dry  Masonry  Laid  as  Riprap 

By  F.  W.  Epps 

Bridge  Engineer,  Kansas  State  Highway  Commission 

HIS  job  of  riprap  on  federal-aid  road  project  No. 

6  in  Bourbon  County,  Kansas,  is  notable  for  the  care 
which  was  exercised  in  laying  up  the  slopes  to  true 
lines  and  carrying  the  slope  around  the  bridge  abut- 
ments on  true  curves.  The  masonry  was  laid  to  a  series 
of  lines  stretched  from  the  shoulder  to  the  toe  of  slope. 
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The  stone  for  this  work  was  hauled  2}  miles  from 
an  old  rock  fence;  270  cu.yd.  of  rock  were  hauled  which 
covered  711  sq.yd.  of  riprap.  The  following  data  was 
obtained : 
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or  11.18  p- r  nquaro  yard  of  paving  In  pla»e. 

This  work  was  under  the  supervision  of  the  Kansas 
State  Highway  Commission,  Blair  Boyle,  resident 
engineer,  and  L.  P.  Scott,  division  engineer. 
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News  of  the  Week 

New  York,  June  23,  1921 


Delaware  Bridge  Commission 
Holds  Hearings 

Public  hearings  to  consider  arguments 
for  and  against  the  several  sites  advo- 
cated for  the  Delaware  River  bridge 
(Philadelphia  to  Camden)  were  held  by 
the  Delaware  River  bridge  Commission 
during  the  past  week.  These  hearings 
followed  the  report  of  the  board  of  engi- 
neers, rendered  June  9  as  noted  in 
last  week's  issue,  p.  1049.  A  detailed 
report  on  the  engineering  features  of 
the  structure  selected  appears  on  p. 
1086  of  this  issue. 

Three  new  members  were  recently  ap- 
pointed to  the  Pennsylvania  commis- 
sion, one  to  fill  a  vacancy.  They  are 
Samuel  M.  Vanclain,  president  of  the 
Baldwin  Locomotive  Works;  Richard 
Wegelein,  of  the  Philadelphia  City 
Council,  and  Thomas  J.  Jefferies.  Mr. 
Vauclain  has  hitherto  been  active  in 
discussion  of  the  bridge  project  as  an 
advocate  of  the  Spring  Garden  St.  lo- 
cation, the  most  northerly  of  the  five 
sites  considered  by  the  board  of  engi- 
neers. He  has  stated,  however,  that  as 
a  member  of  the  commission  he  will 
have  no  bias  in  favor  of  any  location. 
The  board  of  engineers  reported  in 
favor  of  a  more  southerly  location  at 
Franklin  Square,  Philadelphia. 

To  Hold  Conference  on  Inter- 
national Standards 

The  conference  of  secretaries  of  na- 
tional standardizing  bodies  held  at 
London  recently  reached  the  view,  as 
reported  by  Dr.  P.  G.  Agnew,  secre- 
tary of  the  American  engineering 
standards  committee,  that  international 
co-operation  in  industrial  standardiza- 
tion work  should  proceed  along  informal 
lines,  and  that  attempts  to  form  a  gen- 
eral international  standardizing  body 
are  not  desirable  at  the  present  time. 
However,  arrangements  are  being  made 
for  close  co-operation  between  the  na- 
tional standardizing  bodies  and  the 
International  Chamber  of  Commerce, 
which  will  give  special  consideration  to 
standardization  at  its  convention  in 
London  during  the  week  of  June  27. 

The  meeting  of  secretaries  was  at- 
tended by  R.  J.  Durley,  for  Canada;  G. 
Gerard,  for  Belgium;  C.  le  Maistre,  for 
Great  Britain;  E.  Hijnians,  for  Holland; 
A.  Erikgen,  for  Norway;  M.  Zollinger, 
for  Switzerland,  and  Dr.   Agnew. 


Arkansas  Seeks  Highway 
Engineer 

A  state. highway  engineer  in  Arkansas 
is  wanted  to  replace  V.  P.  Knott, 
recently  resigned.  The  salary  of  the 
position  is  $5,000  a  year.  Applications 
may  be  addressed  to  Herbert  R.  Wilson, 
state  highway  commissioner,  at  Little 
Rock. 
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Denver  Water  Bonds  Not  Voted 

The  $5,000,000  bond  issue  for  con- 
duits, filters  and  distribution  mains  for 
the  Denver  water-works  system  voted 
upon  May  19  were  defeated  despite  the 
efforts  of  the  business  associations  and 
a  strenuous  educational  campaign  indi- 
cating that  delay  would  likely  result 
in  a  water  famine  next  season.  Peti- 
tion for  a  separate  election  this  fall  on 
the  water  question  alone  will  be  filed 
as  soon  as  it  is  legally  possible  to  do  so. 


Bill  to  Amend  Valuation  Act 
Opposed  by  Carriers 

At  hearings  held  June  10-11,  before 
the  Senate  committee  on  interstate  com- 
merce counsel  for  the  carriers  opposed 
a  bill  introduced  by  Senator  Cummins, 
chairman  of  the  committee,  to  relieve 
the  Interstate  Commerce  Commission 
of  the  duty  of  reporting  separately  the 
"present  cost  of  condemnation  and 
damages  or  of  purchase  in  excess  of 
such  original  cost  or  present  value"  of 
carrier  lands.  The  bill  if  passed  would 
amend  the  Valuation  Act  by  striking 
out  that  portion  requiring  the  Inter- 
state Commerce  Commission  to  find  and 
report  separately  such  additional  costs 
of  acquiring  right-of-way.  Hearings 
were  held  before  the  subcommittee  dur- 
ing May  and  its  members  indicated  that 
they  favored  the  amendment.  In  the 
hearing  held  June  10  and  11  before  the 
entire  committee,  however,  a  decided 
sentiment  against  the  amendment  was 
indicated  on  the  part  of  some  of  the 
committee  members. 

Passage  of  the  bill  would  halt  the 
work  of  ascertaining  present  cost  of 
acquisition  of  railroad  lands  over  and 
above  acreage  value  of  adjoining  lands, 
now  being  carried  on  by  the  Interstate 
Commerce  Commission  in  obedience  to 
the  writ  of  mandamus  issued  by  the 
Supreme  Court  in  the  Kansas  City 
Southern  case,  March,  1920.  The  view 
is  held  that  passage  of  the  amendment 
would  also  amount  to  legislative  ap- 
proval of  the  methods  so  far  used  by 
the  Interstate  Commerce  Commission 
of  determining  "present  value"  of  land 
since  it  would  constitute  a  virtual  re- 
enactment  of  that  portion  of  the  Val- 
uation Act  wiMi  the  knowledge  of  Con- 
gress of  methods  so  far  used  and  re- 
ported to  it  by  the  Interstate  Commerce 
Commission. 

It  is  expected  that  the  bill  will  be 
reported  out  of  committee  for  vote  by 
the  Senate  before  the  close  of  the 
month.  It  is  sponsored  by  Director 
Prouty,  of  the  Bureau  of  Valuation, 
and  by  John  E.  Benton,  general  solici- 
tor, National  Association  of  Railway 
and  Utilities  Commissioners. 


John  Fritz  Medal  Awarded  to 
Eugene  Schneider 

The  John  Fritz  medal  board  of  award 
has  awarded  its  gold  medal  and  diploma 
to  Charles  Prosper  Eugene  Schneider, 
the  distinguished  French  engineer, 
scientist  and  man  of  affairs.  The  fol- 
lowing cable  has  been  sent  to  his  home 
in  Paris:  "John  Fritz  medal  board  of 
award  representing  national  societies 
of  civil,  mining  and  metallurgical,  me- 
chanical, and  electrical  engineers,  has 
awarded  you  the  Jonh  Fritz  gold  medal 
for  achievement  in  metallurgy  of  iron 
and  steel;  for  development  of  ordnance, 
especially  the  75-mm.  gun;  and  for 
notable  patriotic  contribution  to  the 
winning  of  the  war." 

Mr.  Schneider  heads  the  great  Creu- 
sot  engineering  and  steel  works  and 
shipbuilding  plants  of  France,  which, 
with  their  subsidiaries,  have  100,000 
employees.  No  industrial  establish- 
ment in  the  whole  world,  the  board  of 
award  states,  made  a  greater  contribu- 
tion to  the  defense  of  liberty  or  showed 
more  wonderful  resourcefulness  under 
the  stress  of  war  from  1914  to  1918. 

Not  only  did  Mr.  Schneider  and  mem- 
bers of  his  family  fill  leading  places  in 
the  industrial  and  scientific  defense  of 
civilization,  but  his  three  sons  also 
fought  and  received  honors.  Two  were 
in  the  aviation  service,  and  one  in  the 
artillery.  The  eldest  was  killed  in  an 
air  fight  in  1918. 


Railroad  Committee  to  Work  With 
New  York  Port  Authority 

A  board  of  eleven  engineers,  repre- 
senting railroads  terminating  at  the 
port  of  New  York,  was  appointed  June 
16  by  the  presidents  of  the  railroads  to 
co-operate  with  the  Port  of  New  York 
authority  in  developing  a  plan  to  solve 
the  railroad  terminal  problems  of  the 
port.  This  action  was  determined  upon 
at  a  meeting  of  eastern,  railway  presi- 
dents in  New  York,  June  10,  called  by 
Samuel  Rea  of  the  Pennsylvania  sys- 
tem. The  board  of  engineers  consists 
of:  H.  A.  Lane,  chief  engineer,  Balti- 
more &  Ohio  R.R.;  A.  E.  Owen,  chief 
engineer.  Central  Railroad  of  New  Jer- 
sey; G.  W.  Kittridge,  chief  engineer. 
New  York  Central  Lines  East;  G.  J. 
Ray,  chief  engineer,  Delaware,  Lacka- 
wanna &  Western  R.R.;  G.  T.  Hand, 
chief  engineer,  Lehigh  Valley  R.R. ;  R. 
C.  Falconer,  assistant  to  the  president 
and  chief  engineei-,  Erie  System;  L.  V. 
Morris,  chief  engineer.  Long  Island 
R.R.;  E.  Gagel,  chief  engineer.  New 
York,  New  Haven  &  Hartford  R.R.;  J. 
H.  Nuelle,  general  manager.  New  York, 
Ontario  &  Western  Ry.;  E.  B.  Temple, 
assistant  chief  engineei-,  Pennsylvania 
System,  and  S.  T.  Wagner,  chief  engi- 
neer, Philadelphia  &  Reading  Ry. 
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Amendments  Made  in  Dowell 
and  Townsend  Bills 

Proposed  Federal  Commission  Reduced 

From  Five  to  Three  Members — 66- 

Ft.  Width   Eliminated 

(  ^Vushin!^to>l  Corresiiondena) 
In  recommending  last  week  that  the 
Phipps  bill,  with  the  Dowell  rider,  be 
passed,  the  House  committee  on  roads 
explained  that  the  measure  has  been 
amended  so  as  to  give  states  whose 
constitutions  and  laws  might  have  to 
be  changed  as  much  as  three  years  to 
meet  the  requii-ement  as  to  the  state's 
being  the  unit  for  dealing  with  the 
federal  government  and  for  attending 
to  highway  maintenance  by  the  state. 

Another  change  provides  that  50  per 
cent  of  the  appropriation  for  forest 
roads  is  to  be  expended  on  roads  em- 
braced in  or  constituting  necessary  ex- 
tensions of  the  main  systems  of  roads. 
The  remaining  50  per  cent  of  the  allot- 
ment is  to  be  expended  by  the  Secre- 
tary of  Agriculture  for  forest  roads  as 
the  necessity  may  require.  If  at  any 
time  the  annual  appropriation  exceeds 
$6,000,000  the  amount  in  excess  is  to  be 
used  entirely  on  main  highways. 
Townsend  Bill  Changes 

The  Townsend  bill,  as  finally  agreed 
upon  by  the  Senate  committee  on  post 
offices  and  post  roads  last  week,  has 
been  amended  so  as  to  reduce  the  pro- 
posed federal  highway  commission  from 
five  to  three  members.  Another  amend- 
ment provides  that  no  salary,  except 
that  of  the  chief  engineer,  shall  exceed 
$5,000  per  annum  and  that  the  salaries 
to  be  paid  other  employees  shall  not 
exceed  those  paid  in  other  departments 
for  similar  service. 

In  an  effort  to  meet  the  objection  that 
the  state  highway  commissions  would 
have  too  little  voice  in  the  selection  of 
the  roads,  the  bill  was  amended  so  that 
the  federal  commission  would  select 
these  roads  "in  co-operation  with  the 
several  state  highway  departments." 

In  providing  for  the  situation  which 
will  arise  if  a  state  should  refuse  to 
co-operate  in  the  construction  of  sec- 
ondary highways,  the  committee 
adopted  a  proviso  as  follows:  "If  any 
state  highway  department  fails,  ne- 
glects or  refuses  to  so  co-operate  or 
agree  with  the  commission,  the  commis- 
sion may  then  determine  the  selection, 
designation  and  establishment  of  the 
route  or  routes." 

So  as  to  make  the  maintenance  clause 
stronger,  the  commission  is  given  the 
additional  authority  to  refuse  approval 
of  projects  in  any  state  until  a  proper 
condition  of  maintenance  has  been  es- 
tablished. If  it  should  be  nece.saary 
for  the  federal  commission  to  place 
the  highway  in  proper  condition,  the 
cost  is  to  be  charged  against  the  funds 
allotted  to  the  state.  At  that  point  this 
provision  was  added:  "Upon  the  reim- 
bursement by  the  state  of  the  amount 
expended  by  the  federal  government  for 
such  maintenance,  said  amount  shall 
be  paid  into  the  federal  highway  fund 
for   the    benefit   of   said    state    in    the 


construction  of  other  roads  under  this 
act,  and  the  commission  shall  then  ap- 
prove further  projects  submitted  by  the 
state." 

The  committee  struck  out  the  section 
of  the  original  bill  providing  for  a  right- 
of-way  not  less  than  66  ft.  wide  and 
inserted  the  following  language :  "That 
all  highways  in  the  interstate  system 
constructed  after  the  passage  of  this 
act  shall  have  a  right  of  way  of  ample 
width  and  a  wearing  surface  of  an  ade- 
quate width  which  shall  not  be  less  than 
20  ft.,  unless  in  the  opinion  of  the  com- 
mission it  is  rendered  impracticable  by 
physical  conditions,  excessive  costs, 
probable  traffic  requirements  or  legal 
obstacles." 

Ideal  Highway  Section  to  Be 
Built  in  Indiana 

The  State  of  Indiana,  through  its 
state  highway  commission,  has  entered 
into  a  contract  with  the  Lincoln  High- 
way Association  to  provide  $33,000  per 
mile  to  aid  in  the  construction  of  an 
ideal  section  of  the  Lincoln  Highway, 
to  be  built  in  Lake  County,  Ind.  The 
association's  plan  provides  for  the  con- 
struction of  two  miles  of  the  ideal  road. 
The  specifications  call  for  .  a  100-ft. 
right-of-way  and  a  pavement  40  ft.  wide 
of  10-in.  reinforced  concrete.  Sub-sur- 
face drainage  and  the  beautification  of 
the  outer  25  ft.  of  the  right-of-way  on 
each  side.  The  ideal  section  will  also 
be  lighted  for  night  traffic  in  accordance 
with  plans  now  being  prepared  by  the 
illuminating  experts. 

N.  C.  Licensing  Board  Meets 

The  North  Carolina  board  of  regis- 
tration for  engineers  and  land  survey- 
ors, created  by  the  General  Assembly 
at  its  1921  session,  held  its  initial 
meeting  in  Raleigh  on  May  23.  Charles 
E.  Waddell  of  Asheville  was  elected 
Ciiairman,  Gilbert  White  of  Durham, 
vice-chairman,  and  Prof.  Harry  Tucker 
of  Raleigh,  secretary-treasurer.  The 
board  hopes  to  send  out  application 
blanks  to  the  engineers  in  the  state  in 
the  course  of  the  next  few  weeks.  The 
other  members  of  the  board  are  Prof. 
P.  H.  Daggett  of  the  State  University 
and  N.  S.  Mullican  of  Mocksvillc. 

Chief  Engineer  of  Doherty  Co.  Is 
New  N.  E.  L.  A.  President 

Milan  R.  Bump,  since  1010  chief  engi- 
neer of  Henry  L.  Doherty  &  Co.,  in 
charge  of  all  engineering  and  of  the 
construction  and  operating  departments 
of  the  public  utility  division,  was  elected 
president  of  the  National  Electric  Light 
Association  on  June  3.  The  con- 
vention of  the  association  was  held  in 
Chicago.  Mr.  Bump,  for  four  years 
vice-president  of  the  association,  suc- 
ceeds  Martin   J.   Insull. 


Colorado  Floods  Again  Threaten 
Imperial  Valley 

The  annual  flood  waters  of  the  Col- 
orado River  are  threatening  the  dikes 
and  levees  that  constitute  the  first  line 
of  defense  of  the  Imperial  Valley  in 
Southern  California.  Although  the 
flow  this  season  has  not  been  as  large 
as  that  of  last  year,  the  gage  height  is 
above  last  year's  maximum  due  to  tlie 
silting  up  of  the  channel.  Several 
hundred  men  have  been  strengthening 
the  Saiz  and  Ockerson  levees  with  sand 
bags,  but  on  June  14,  according  to  press 
reports,  efforts  to  save  the  Saiz  levee 
were  discontinued  after  it  had  been  sub- 
merged by  back  water  coming  around 
the  lower  end  of  the  Ockerson  levee. 
The  latter  might  hold,  it  was  believed, 
although  it  had  become  well  saturated, 
and  there  was  danger  that  the  levee 
might  "sugar  away"  in  several  places. 

Directors  of  the  Imperial  Irrigation 
District  are  stated  to  have  voted  $20,000 
to  construct  a  railroad  two  miles  long 
from  an  old  quarry  to  the  Ockerson 
levee  to  deliver  rock  for  strengthening 
the  levee.  The  present  danger  is  be- 
lieved to  be  chiefly  to  land  south  of  the 
international  line.  The  Volcano  Lake 
levee  protecting  land  north  of  the  line 
was  intact  on  June  14,  at  which  time, 
however,  the  water  was  not  believed  to 
have  reached  its  highest  level.  The  Vol- 
cano Lake  levee  has  had  a  free-board  of 
more  than  3  ft.  on  previous  floods,  its 
water  face  has  been  well  rip-rapped 
and  a  railroad  has  been  laid  on  top  for 
practically  the  full  length. 

Five  New  Engineer  Colonels 

The  following  engineer  officers  were 
nominated  in  May  by  the  President  to 
be  promoted  from  the  rank  if  lieutenant 
colonel  to  colonel:  James  A.  Woodruff, 
William  Kelly,  Lewis  H.  Rand,  Edward 
M.  Markham,  Thomas  H.  Jaskson. 

The  following  engineer  officers  have 
been  detailed  as  instructors  at  the 
General  Service  Schools  at  Fort  Leaven- 
worth, Kansas:  Major  Richard  C. 
Moore,  Major  Mark  Brooke,  and  Major 
Warren  T.  Hannum. 


Idaho  License  Examination 

The  next  examination  for  Idaho  civil 
engineers  and  .surveyors  seeking  licenses 
will  be  held  in  Boise  Sept.  13.  Applica- 
tion blanks  and  full  information  may 
be  had  from  the  Bureau  of  License, 
Capitol  Building,  Boise.  Idaho. 


Engineering  Educators  to  Meet 

The  .Society  for  the  Promotion  of 
Engineering  Education  will  hohl  its  an- 
nual meeting  at  New  Haven,  Conn., 
June  28-July  1,  1921.  The  discussion 
will  be  divided  into  three  general  topics, 
namely,  the  curriculm,  the  student,  and 
the  faculty.  Following  the  address  by 
President  Hadley  of  Yale,  William  H. 
Burr,  professor  emeritus  of  civil  engi- 
neering, Columbia  University,  will  speak 
(in  "General  Studies  in  the  Engineering 
Curriculum,"  to  be  followed  by  Dr. 
W.  F.  M.  Goss,  on  "Engineering  Teach- 
ing and  Practice."  Included  in  the  dis- 
cussion under  the  second  topic  is  a 
paper,  "Some  Results  of  the  Co-opera- 
tive System,"  by  J.  W.  Hallock,  di- 
rector of  co-operative  work,  Univer.nity 
of  Pittsburgh.  Discussion  of  "The 
Faculty"  will  consist  largely  of  a  sym- 
posium on  the  training  of  engineering 
teachers. 
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A.  A.  E.  and  F.  A.  E.  S.  Confer 

Informally  and  unofficially,  June  3, 
at  St.  Louis,  previous  to  the  meeting 
of  the  executive  board  of  the  American 
Engineering-  Council,  representatives 
of  that  body  conferred  with  officials  of 
the  American  Association  of  Engineers 
for  the  purpose  of  finding  a  way  to 
develop  closer  relations  between  these 
two  national   organizations. 

Unanimous  conclusions  were  reached 
to  the  effect  that:  (1)  there  should  be 
unity  in  the  profession;  (2)  duplication 
of  effort  is  undesirable  and  an  economic 
waste;  and  (3)  it  is  desirable  to  create 
a  conference  committee  to  consider 
closer  co-operation.  At  the  meeting 
of  the  executive  board  of  the  council 
a  committee  consisting  of  the  presiding 
officers,  C.  W.  Townley,  L.  W.  Wallace, 
secretary  and  D.  S.  Kimball,  dean, 
mechanical  engineering,  Cornell  Univer- 
sity, was  appointed  to  confer  with  the 
A.  A.  E.  representatives. 

Alameda  Naval  Base  Rejected 

By  a  non-partisan  vote  of  40  to  30 
the  Senate,  on  May  23,  voted  out  of  the 
naval  bill  an  appropriation  for  $1,500,- 
000  for  development  of  the  $100,000,000 
naval  base  recommended  by  ths  joint 
Congressional  naval  committee  for 
Alameda,  Cal.  The  relative  advantages 
of  this  site  and  two  others  on  San 
Francisco  Bay — one  at  San  Francisco 
and  the  other  at  the  existing  navy 
yard  at  Mare  Island — were  noted  in 
Engineering  News-Record,  Dec.  30, 
1920,  p.  1290.  The  Alameda  site  won 
out  in  the  report  of  the  committee 
which  investigated  the  sites,  but  the 
current  action  of  the  Senate  postpones, 
at  least  the  prosecution  of  the  project. 


Michigan  Legislature  Passes  Port 
District  Resolution 

The  resolution  which  aims  to  form 
port  districts  of  cities  in  Michigan  on  the 
Great  Lakes  was  passed  by  the  House 
of  Representatives  of  the  Michigan 
Legislature  June  7,  by  a  vote  of  69  to 
16.  This  action  provides  for  submitting 
the  question  to  the  voters  at  the  next 
regular  election.  The  purpose  of  the 
measure  is  to  create  means  of  ad- 
ministration for  the  development  of 
ports  in  connection  vidth  the  proposed 
St.  Lawrence  waterway. 


Kimball  Named  for  A.  S.  M.  E. 
Head 

Dexter  S.  Kimball,  dean  of  the  col- 
lege of  engineering,  Cornell  University, 
was  nominated  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers 
in  the  report  of  the  nominating  com- 
mittee for  1921,  submitted  to  the  so- 
ciety's council  May  24  at  the  spring 
meeting  of  the  society  held  in  Chicago 
May  23-26.  Dean  Kimball  has  been 
active  in  the  work  of  the  society,  hav- 
ing been  chainnan  of  the  committee  on' 
meetings  and  programs  and  member  of 
the  committee  on  organization.  He  is 
a  vice-president  of  the  Federated 
American  Engineering  Societies. 

Endorse  Completion  of  U.  S.  Maps 

The  board  of  direction  of  the  Ameri- 
can Society  of  Civil  Engineers,  at  its 
meeting  June  6,  passed  a  resolution  en- 
dorsing House  bill  5230,  now  pending  at 
Washington,  D.  C,  which  provides  for 
the  completion  of  the  topographic  sur- 
veys of  the  United  States.  The  pre- 
amble to  the  resolution  states  that  with 
the  completed  topographic  maps  the 
saving  in  cost  of  public  and  private 
works  constructed  in  the  next  decade 
will .  more  than  offset  the  expense  in- 
volved. 


Federal  Commission  for  Waste 
Elimination  Proposed 

A  federal  commission  to  study  waste 
elimination  in  industry  is  proposed  in 
a  bill  which  has  been  introduced  by 
Senator  Calder.  The  bill  is  intended  to 
continue  and  to  amplify  the  survey 
made  by'the  Federated  American  Engi- 
neering Societies  at  the  instigation  of 
Herbert  Hoover,  who  at  that  time  was 
president  of  the  organization. 

Senator  Calder's  bill  provides  that 
the  commission  is  to  be  known  as  the 
United  States  Industrial  Waste  Com- 
mission. It  is  to  be  composed  of  seven 
commissioners  "of  eminent  attainment," 
appointed  by  the  President.  The  bill 
specifies  that  the  Secretary  of  Com- 
merce is  to  be  the  chairman  of  the 
commission.  The  commission  is  di- 
rected by  the  bill  to  make  a  final  re- 
port on  or  before  Sept.  21,  1922,  cover- 
ing waste  in  "timber,  power,  transpor- 
tation, oil,  coal,  essential  minerals  and 
other  basic  raw  materials,"  and  to  rec- 
ommend improved  methods  and  means 
of  eliminating  intermittent  and  sea- 
sonal production.  The  commission  is 
to  serve  without  salary. 


Engineers  Before  Labor  Board 

The  Southern  Pacific  Railroad  cited 
the  Southern  Pacific  Section  of  the 
American  Association  of  Engineers  to 
appear  before  the  U.  S.  Labor  Board 
June  6  for  the  adjustment  of  railroad 
compensation  and  working  conditions. 
This  appearance  was  brought  about  in 
connection  with  an  effort  of  the  com- 
pany to  reduce  salaries  of  engineers 
and  at  the  same  time  a  request  of  the 
engineers  for  an  increase.  C.  E.  Drayer, 
national  secretary,  R.  C.  Bailey,  in 
charge  of  chapter  activities,  and  W.  H. 
Phelps  of  the  A.  A.  E.  section,  repre- 
sented the  engineers. 

The  argument  cited  the  differential 
in  compensation  operating  against  the 
technically-trained  professional  men  and 
the  application,  on  the  part  of  the  rail- 
roads, of  decision  2  of  the  U.  S.  Labor 
Board  which  did  not  specifically  mention 
the  professional  engineer.  The  engi- 
neers did  not  appear  before  the  board 
and  were  apparently  not  in  its  mind 
when  decision  2  was  drafted.  Exhibits 
were  presented  to  show  that  an  increase 
rather  than  a  decrease  should  be  put 
into  effect  to  bring  the  present  schedule 
to  the  minimum  schedule  of  the  A.  A.  E. 
A  decision  is  expected  by  July  1. 


Favor  Cape  Cod  Canal  Purchase 

Congress  is  to  be  asked  by  the  Sec- 
retary of  War  to  approve  the  purchase 
of  the  Cape  Cod  canal  by  the  govern- 
ment for  $11,500,000.  The  canal  com- 
pany was  taken  over  by  the  Railroad 
Administration  during  the  war  and  ad- 
ministered by  it  until  Feb.  25,  1920. 
The  canal  company  declined  to  take 
back  the  property,  claiming  that  it 
had  been  purchased  by  the  government. 
It  has  been  operated  by  the  War  De- 
partment since  control  was  relinquished 
by  the  Railroad  Administration. 

Some  time  ago  the  Secretary  of  War 
tried  unsuccessfully  to  reach  an  agree- 
ment as  to  the  price  which  should  be 
paid  by  the  government  for  the  prop- 
erty, and  condemnation  proceedings 
were  later  instituted  by  the  Attorney- 
General.  The  District  Court  approved 
the  valuation  of  $16,651,000.  This 
judgment  was  not  sustained  by  the  Cii'- 
cuit  Court  of  Appeals,  which  was  of 
the  opinion  that  various  errors  existed 
in  the  method  of  computing  and  ascer- 
taining the  value  of  the  property.  The 
price  of  $11,500,000  was  agreed  upon 
by  the  Secretaries  of  War,  Navy  and 
Commerce.  ■ 


Would  Establish  Department  of 
Mines 

A  determined  movement  has  been 
launched  looking  to  the  establishment 
of  a  new  federal  department  which  will 
administer  matters  pertaining  to  mines 
and  the  mineral  industries.  Two  bills 
have  been  introduced  in  the  Senate,  one 
by  Senator  Nicholson  of  Colorado,  and 
the  other  by  Senator  Shortridge  of 
California.  The  Nicholson  bill  provides 
that  the  proposed  department  be  com- 
posed of  the  U.  S.  Geological  Survey, 
the  Bureau  of  Mines  and  the  General 
Land  Office,  and  absorb  the  functions 
of  the  War  Minerals  Relief  Commission. 
The  Shortridge  bill  is  more  comprehen- 
sive, in  that  it  would  include  in  the  de- 
partment, in  addition  to  the  agencies 
mentioned  by  the  Nicholson  bill,  the 
Federal  Power  Commission,  the  Cali- 
fornia Debris  Commission,  the  Alaskan 
Engineering  Commission  and  the  Bu- 
reau of  Explosives  of  the  Interstate 
Commerce  Commission.  In  addition,  that 
portion  of  the  work  if  the  Bureau  of 
Standards  and  of  the  Indian  Office 
which  deals  with  mineral  raw  materials 
or  mineral  lands  would  be  transferred 
to  the  department  of  mines.  The  Short- 
ridge bill  takes  over  only  the  mineral 
land  work  of  the  General  Land  Office. 


Film  to  Picture  Road  Changes 

A  film  designed  to  portray  the  evolu- 
tion of  road  construction  and  adminis- 
tration and  entitled  "The  Changing 
Road"  is  being  produced  by  James  W. 
Brooks  of  the  American  Highway  Edu- 
cational Bureau,  Washington,  D.  C.  It 
is  intended  for  use  by  state  highway 
departments,  good  road  associations, 
engineering  colleges  and  civic  organ- 
izations. 


June  23,  1921 


ENGINEERING     NEWS-RECORD 


1095 


Secretary  Fall  Against  Yellow- 
stone Park  Dam 

Ail  adverse  report  has  been  made  by 
the  Secretary  of  the  Interior  on  the 
Walsh  bill  in  which  permission  is  asked 
to  build  a  dam  across  Yellowstone  River 
at  a  point  not  more  than  3  miles  below 
the  outlet  of  Lake  Yellowstone.  The 
object  is  to  regulate  the  waters  of  the 
lake  for  irrig-ation  purposes.  In  his 
report,  Secretary  Fall  says,  in  part: 

"I  cannot  favor  the  enactment  of  the 
measure.  I  do  not  belie%'e  it  would  be 
advisable  for  Congress  to  permit  pri- 
vate interests  to  develop  irrigation  or 
power  sites  within  the  limits  of  exist- 
ing national  parks.  These  parks  were 
created  by  Congress  for  the  preserva- 
tion of  the  scenery,  forests  and  other 
objects  of  beauty  and  interest  in  their 
natural  conditions  and  they  are  created 
and  maintained  for  general  and  national 
purposes,  as  conti'adistinguished  from 
local  developments. 

"If  cases  be  found  where  it  is  neces- 
sary and  advisable  in  the  public  in- 
terest to  develop  power  and  irrigation 
possibilities  in  national  parks  and  it 
can  be  done  without  interference  with 
the  purposes  of  their  creation,  I  am  of 
the  opinion  that  it  should  only  be  per- 
mitted to  be  done,  whether  through  the 
use  of  private  or  public  funds  on 
specific  authorization  by  Congress,  the 
work  to  be  constructed  and  controlled 
by  the  federal  government." 


Governor  of  Pennsylvania  Vetoes 
Grade  Crossing  Bill 

The  bill  passed  by  the  legislature  pro- 
viding for  the  elimination  annually  of 
2  per  cent  of  all  of  the  grade  crossings 
in  Pennsylvania  was  vetoed  by  the  Gov- 
ernor May  26.  It  provided  that  one 
year  after  the  passage  of  the  act  every 
railroad  company  operating  within  the 
state  should  remove  "at  least  two  per 
centum  of  the  total  number  of  grade 
crossings  on  its  main  lines  .  .  .  and 
shall  each  year  thereafter  remove  at 
least  two  per  centum  of  the  total  num- 
ber of  grade  crossings  remaining  upon 
its  lines  within  the  Commonwealth."  In 
vetoing  the  bill  the  Governor  said  that 
its  purpose  was  commendable,  but  its 
enforcement  would  be  impracticable, 
if  not  impossible.  It  would  cost  one 
railroad,  wth  3,000  crossings,  from 
$6,000,000  to  $10,000,000  a  year,  which 
the  Governor  said  would  bankrupt  the 
weaker  lines. 


Syndicate  Buys  New  York  Barge 
Canal  Equipment 

A  large  part  of  the  New  York  State 
Barge  Canal  equipment  previously  oper- 
ated by  the  Inland  and  Coastwise 
Waterways  Service  of  the  War  Depart- 
ment has  been  purchased  for  $1,000,000 
by  a  New  York  syndicate.  The  bid  of 
the  s>Tidicate  covered  the  purchase  of 
the  entire  remaining  equipment,  on  a 
deferred  payment  basis  over  a  period 
of  seven  years.  The  initial  payment 
is  $75,000  with  subsequent  payments  of 
$100,000  on  Jan.  1,  1922,  and  $7.'),000  on 
July  1,  1922.  The  balance  will  be  paid 
in  equal  monthly  installments  over  the 
remainder  of  the  period  of  seven  years, 
deferred  payments  bearing  interest  at 
5  per  cent.  The  government  is  pro- 
•  tected  by  insurance  of  the  vessels  car- 
ried by  the  purchaser  and  by  bonds  to 
cover  maintenance  and  the  first  four 
payments.  The  syndicate  is  composed 
of  Edward  S.  Hughes,  E.  G.  Warfield. 
W.  L.  Williams,  George  Kern,  and 
James  G.  Trainer.  Its  offices  are  at 
1270  Broadway,  New  York  City. 

Reclamation   Measure  Progresses 

The  Senate  rommittee  on  public  lands 
has  reported  out  and  recommended  the 
prompt  passage  of  the  rural  homes  bill, 
authorizing  the  Secretary  of  the  In- 
terior through  the  Reclamation  Serv- 
ice to  make  contracts,  first  for  the  in- 
vestigation and  later,  if  found  feasible, 
for  the  con.itruction  of  projerfs  for  the 
reclamation  and  developmont  of  lands 
in  private  ownership  locatfl  through- 
out the  United  Stat<>R. 


Trestle  Collapse  Due  to  Freshet 

Failure  of  a  timber  trestle  under  a 
passenger  train  on  the  Chicago  & 
Northwestern  Ry.,  near  Whitney,  Neb.. 
June  15,  was  due  to  undermining  of  a 
few  bents  by  a  hea\'y  freshet  which  oc- 
curred about  two  hours  before  the 
accident.  Some  large  trees  lodging 
against  the  bents  caused  the  current 
to  scour  out  the  channel.  The  trestle 
had  twenty-one  spans  about  16  ft.  long 
and  seven  or  eight  of  these  failed  under 
the  train.  The  engine  crossed  safely 
but  most  of  the  cars  were  wrecked, 
four  or  five  persons  being  killed  and 
several  injured. 


Health  Association  Plans  Fiftieth 
Annual  Meeting 

The  tentative  date  of  the  fiftieth  an- 
nual meeting  of  the  American  Public 
Health  Association  has  been  set  as 
Nov.  13-18.  The  meeting  will  be  held 
in  New  Y'ork  City  where  the  first  meet- 
ing of  the  association  for  organization 
was  held  April  18,  1872.  It  is  ex- 
pected that  Dr.  Stephen  Smith,  founder 
and  first  president  of  the  association, 
who  is  now  in  his  99th  year,  will  take 
part  in  the  semi-centennial  celebration. 
Another  feature  of  the  meeting  will  be 
reviews  of  progress  in  various  branches 
of  public  health  work  within  the  last 
fifty  years.  Besides  the  general  meet- 
ing there  will  be  the  usual  sectional 
meetings  devoted  to  sanitary  engineer- 
ing, laboratory  work,  vital  statistics, 
public  health  administration  and  other 
subjects.  The  secretary  of  the  associa- 
tion is  A.  W.  Hedrich,  169  Massachu- 
setts Ave.,  Boston,  Mass. 

Adams  Leaves  Research  Council 

Prof.  C.  A.  Adams  has  derided  defi- 
nitely to  give  up  his  work  as  chair- 
man of  the  division  of  engineering  of 
the  National  Research  Council  and  to 
return  to  Cambridge,  Mass..  to  give  his 
full  time  to  his  work  as  professor  of 
electrical  engineering  at  the  Harvard 
Engineering  .School. 


Agree  on  New  §9,000,000  Conduit 
for  Washington  Water  Supply 

The  conferees  on  the  Army  appro- 
priation bill  have  agreed  to  an  appro- 
priation of  $200,000  to  begin  work  on  a 
new  conduit  for  the  conveyance  of 
water  from  Great  Falls  on  the  Potomac 
River  to  Washington,  D.  C.  This  action 
provides  for  work  on  the  project  along 
the  lines  recommended  in  the  recent  re- 
port by  Major  Max  Tyler,  Corps  of  En- 
gineers. At  the  same  time  the  conferees 
agreed  to  strike  out  the  Senate  amend- 
ment to  the  bill  providing  another  $200,- 
000  with  which  to  begin  work  on  the 
Great  Falls  water-power  project.  It 
was  held  that  since  this  latter  develop- 
ment involves  the  ultimate  expenditure 
of  some  $.50,000,000,  it  should  receive 
the  consideration  incident  to  a  separate 
bill,  rather  than  commit  the  Govern- 
ment to  the  project  by  means  of  a  rider 
on  a  supply  bill. 

Washington's  water  supply  now  is  de- 
pendent upon  a  single  conduit  from 
Great  Falls.  The  city's  water  require- 
ments have  become  so  great  that  the 
reservoir  system  is  inadequate  to  supply 
the  needs  long  enough  to  allow  the  un- 
watering  of  this  conduit  for  inspection 
and  repair.  It  will  require  at  least 
three  years  to  build  the  new  conduit. 
The  total  cost  is  estimated  to  be 
$9,000,000. 

Falsework  Failure  Wrecks  Large 
Highway  Bridge 

Failure  of  the  piles  supporting  the 
falsework  for  a  new  330-ft.  riveted  steel 
highway  span  across  the  west  channel 
of  the  Connecticut  River  at  Brattleboro, 
Vt.,  on  June  16,  caused  the  collapse  of 
the  span.  T!ie  structure  was  under 
erection  by  the  American  Bridge  Co. 
It  was  to  replace  a  span  destroyed  by 
ice  pressure  in  March,  1920,  as  described 
in  Engineering  Ncivs-Record  of  May  6, 
1920,  p.  902.  A  long  series  of  bridge 
failures  distinguishes  this  particular 
crossing,  as  recounted  in  the  same 
article. 

Flushing  Bay  Project  Approved 

Approval  of  the  Flushing  Bay  im- 
provement, projected  by  the  Depart- 
ment of  Docks  of  New  York  City,  was 
voted  by  the  Sinking  Fund  Commission 
June  9.  However,  the  approval  carries 
no  appropriation  nor  docs  it  commit 
the  city  to  any  particular  plan  of  de- 
velopment. The  plan  of  the  dock  com- 
missioner calls  for  twenty-four  piers, 
cich  1.150  ft.  long,  290  ft.  wide,  with 
36n-fi.  slips.  The  estimated  cost  of 
the  entire  development  is  in  the  neigh- 
borhood  nf  $50,000,000. 


West  Pointers  Go  to  Rensselaer 

Thirty-two  officers  of  the  Corps  of 
Engineers  of  the  United  States  Army, 
graduates  of  the  class  «f  1920  of  West 
Point  Military  Academy,  have  been  or- 
dered to  report  June  6  at  the  Rensse- 
laer Polytechnic  Institute  for  a  course 
of  study,  fifty-one  weeks  in  duration. 
In  the  department  of  Civil  Engineer- 
ing in  that  institution. 
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Am.  Soc.  C.  E.  Supports  Employ- 
ment Bureau  of  Federation 

The  board  of  direction  of  the  Ameri- 
can Society  of  Civil  En^neers,  at  its 
meeting  June  6,  on  invitation  from  the 
American  Engineering  Council  of  the 
Federated  American  Engineering  Soci- 
eties, decided  to  continue  its  support 
and  receive  the  service  of  the  employ- 
ment bureau.  The  action  was  made  re- 
troactive covering  the  fiscal  year  from 
Jan.  1,  1921.  Participation  requires 
$3,000  per  year,  the  same  sum  paid  by 
the    other   three   founder   societies. 


Proposes  Colorado  River  Compact 

In  a  bill  introduced  by  Majority 
Leader  Mondell,  Congress  is  asked  to 
allow  Arizona,  California,  Colorado, 
Nevada,  New  Mexico,  Utah  and  Wyom- 
ing to  negotiate  and  enter  into  a  com- 
pact providing  for  an  equitable  divi- 
sion and  apportionment  among  those 
states  of  the  water  supply  of  the  Colo- 
rado River  and  of  its  tributaries.  A 
condition  of  the  bill  is  that  the  Presi- 
dent of  the  United  States  is  to  par- 
ticipate through  a  representative  who 
would  look  after  the  interests  of  the 
United  States  in  the  transaction. 


Survey  Site  for  Colorado  River 
Power  Project 

Several  members  of  the  engineering 
staff  of  the  Southern  California  Edison 
Co.,  with  G.  C.  Ward,  vice-president  of 
the  company,  have  just  returned  from 
an  inspection  of  power  sites  on  the 
Colorado  River.  Attention  was  given 
to  sites  covered  in  the  company's  re- 
cent application  to  the  Federal  Power 
Commission  for  permission  to  develop 
2,500,000  hp.  at  Diamond  Creek  and 
Marble  Canyon.  Survey  parties  have 
been  sent  out  to  obtain  field  data  on 
■which  final  plans  will  be  based.  Studies 
are  also  being  made  of  a  high  voltage 
transmission  system  to  convey  the 
power  from  these  sites  into  Arizona 
and  adjoining  states,  as  well  as  to 
points  where  connection  can  be  made 
with  existing  transmission  lines  of  the 
company.  Early  in  June  the  company 
filed  its  application  with  the  Arizona 
State  Water  Commission  for  a  permit 
to  appropriate  the  waters  of  the  Col- 
orado River  for  power  and  irrigation 
purposes. 

Utah  Water  Commission 
Organized 

The  Utah  Water  Storage  Commis- 
sion recently  appointed  by  Governor 
Mabey  has  effected  an  organization. 
The  law  recently  passed  makes  the 
commission  a  board  of  investigation 
to  compile  data  in  co-operation  with 
various  counties  looking  to  the  more 
complete  utilization  of  the  water  pos- 
sibilities of  the  State  of  Utah.  The 
commission  will  now  endeavor  to  ob- 
tain enough  money  from  the  Legisla- 
ture to  start  an  investigation  of  the 
water  resources  of  the  state. 


Civil  Service  Examinations 
United  States 

For  the  United  States  civil  service 
examination  listed  below  apply  to  the 
United  States  Civil  Service  Commis- 
sion, Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Assistant  Sanitary  Engineer,  U.  S. 
Public  Health  Service,  $3,22.5  per  an- 
num plus  increase  of  $600  per  annum 
effective  July  1,  1922. 

Junior  Sanitary  Engineer,  U.  S.  Pub- 
lic Health  Service,  $2,320  per  annum 
plus  increase  of  $420  per  annum  effec- 
tive July  1,  1922. 


Engineering  Societies 


Eastern  Engineers  to  Advise  on 
San  Francisco  Bay  Crossing 

J.  Vipond  Davies,  of  the  engineering 
firm  of  Jacobs  &  Davies,  and  Ralph 
Modjeski,  consulting  engineer  and  chair- 
man of  the  board  of  engineers  for  the 
Delaware  River  bridge,  have  been  re- 
tained by  the  San  Francisco  Motor  Car 
Dealers'  Association  and  a  group  of 
newspaper  publishers  to  go  to  San 
I'rancisco  and  study  the  bay  crossing 
problem,  with  a  view  to  advising  as  to 
the  best  solution.  According  to  pres- 
ent plans  they  will  reach  San  Francisco 
during  the  coming  week  and  will  begin 
their  studies  immediately. 


Calendar 

Annual  Meetings 


SOCIKTY  FOR  THE  PROMOTION 
OF  EXGIXEERIXG  EDT-CATIOX. 
University  of  Pittsbureh.  Pitts- 
burgh. Pa.  ;  Annual  Convention, 
New  Haven,  Conn.,  June  2S-July  1. 


The  Engineers'  Club  of  Seattle. 
Wash.,  at  its  weekly  luncheon  May  31, 
was  addressed  by  Col.  Riley  H.  Allen 
of  the  American  Red  Cross  on  "Expe- 
riences of  a  Red  Cross  Colonel  in  Soviet 
Russia." 

The  Washington  Society  of  En- 
gineers plans  to  expand  into  an 
engineers'  club  to  be  made  up  of  all 
engineering  and  technical  societies  in 
the  District  of  Columbia. 

The  Western  Society  of  Engineers, 
at  its  annual  dinner  in  Chicago,  111., 
June  8,  was  addressed  by  the  retiring 
president,  Frederick  K.  Copeland,  the 
incoming  president,  Charles  H.  Mac- 
Dowell  and  by  Dr.  R.  A.  Millikan, 
professor  of  physics.  University  of 
Chicago,  on  "The  Organization  of 
Research  in  a  Democracy." 

The  Rochester  (N.Y.)  Engineering 
Society,  at  its  annual  meeting  June  10, 
elected  the  following  officers:  Harold  0. 
Stewart,  president,  Charles  C.  Evans, 
first  vice-president;  Waldo  G.  Wildes, 
second  vice-president;  Gloster  P.  Have- 
nor,  secretary;  Louis  J.  Summerhays, 
treasurer.  ■ 


Personal  Notes 


James  W.  C  o  s  t  e  l  l  o,  an  engi- 
neer in  the  department  of  streets  and 
public  improvements,  Newark,  N.  J., 
has  been  appointed  to  have  general 
supervision  over  the  bureau  of  docks. 

John  HoRRioGEof  Philadelphia, 
Pa.,  has  been  appointed  supervising  en- 
gineer in  the  division  of  street  cleaning, 
department  of  public  works,  Philadel- 
phia. 

Joseph  G.  Shryock,  designing 
engineer,  Belmont  Iron  Works,  Phila- 
delphia, Pa.,  has  received  the  honorary 
degree  of  master  of  civil  engineering 
from  the  Pennsylvania  Military  College, 
Chester,  Pa. 

Major  Charles  R.  Pettis, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
assigned  to  duty  in  the  oflice  of  the  As- 
sistant Secretary  of  War. 

H.  L.  L  E  V  E  N  T  0  N,  superintendent 
of  the  Placerville-Lake  Tahoe  unit  of 
the  Lincoln  Highway,  has  been  ap- 
pointed assistant  engineer  and  assigned 
to  the  Sacramento  division,  California 
State  Highway  Department. 

M.  C.  H  E  N  G  s  T  has  been  appointed 
engineer  of  the  Barry  County,  Mich., 
road  commission. 

R.  W.  T  0  R  R  A  s,  formerly  on  con- 
struction work  with  the  Atlantic  Refin- 
ing Co.  at  Brunswick,  Ga.,  is  now  con- 
nected with  the  City  Planning  Commis- 
sion, Atlanta,  Ga. 

I.  N.  Lamb  of  Montreal,  Canada, 
has  been  appointed  professor  of  civil 
engineering  at  McGill  University,  Mon- 
treal. 

R.  A.  Ross  of  the  Administrative 
Commission,  Montreal,  Canada,  and 
J.  M.  R.  Fairbairn,  chief  engineer,  Can- 
adian Pacific  Ry.,  Montreal,  have  re- 
ceived the  degree  of  Doctor  of  Science 
from  the  University  of  Toronto. 

Colonel  Meriwether  L. 
Walker,  Corps  of  Engineers,  U.  S. 
A.,  has  been  relieved  as  commandant 
of  the  Engineer  School  at  Camp  Hum- 
phreys and  has  been  ordered  to  the 
canal  zone  to  serve  as  engineer  in 
charge  of  maintenance  and  operation. 

Major  Lawrence  Frazier, 
Corps  of  Engineers.  U.  S.  A.,  return- 
ing from  the  Philippines  has  been  given 
temporary  station  at  Kansas  City  prior 
to  his  entrance  in  the  School  of  the  Line 
at  Leavenworth  in  November. 

Frank  P.  Cart w right  has 
resigned  from  the  staff  of  the  Rochester 
Bui-eau  of  Municipal  Research  to  be- 
come technical  secretary  of  the  newly 
appointed  Department  of  Commerce 
building  code  committee,  of  which  Prof. 
Ira  H.  Woolson  is  chairman. 

Major  Thomas  B.  Larkin, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
designated  as  one  of  the  representatives 
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on  the  technical  committee  of  the  War 
Department. 

Colonel  Sherwood  A.  Che- 
ney, Corps  of  Engineers,  U.  S.  A.,  has 
been  detailed  as  an  instructor  at  the 
General  Service  Schools  at  Fort 
Leavenworth  for  a  period  of  four  years. 

Colonel  E.  H.  Schulz,  district 
army  engineer,  Seattle,  Wash.,  has 
been  authorized  to  make  a  survey  of  the 
Lake  Washington  canal  system,  with  a 
view  to  widening  and  deepening  the 
canal. 

Dr.  Ernest  F.  Nichols,  past 
president  of  Dartmouth  College,  and, 
for  a  year,  director  of  physical  science 
at  the  Nela  Park  research  laboratory 
of  the  National  Electric  Lamp  Associa- 
tion, Cleveland,  whose  election  as  presi- 
dent of  Massachusetts  Institute  of 
Technology  was  noted  in  the  April  28 
issue,  was  formally  inaugurated  on 
.June  8. 

Dr.  Phillip  Woodworth, 
since  1917  executive  secretary  of  the 
National  Council  of  Defense,  has  been 
appointed  president  of  Rose  Polytechnic 
Institute,  Terre  Haute,  Ind.  He  was 
graduated  with  the  degree  of  B.S.  from 
Michigan  State  Agricultural  College  in 
1886  and  received  the  degree  of  master 
of  engineering  from  Cornell  University 
in  1890.  In  1892  he  became  professor 
of  physics  and  engineering  in  the  Mich- 
igan Agricultural  College  and  in  1899 
he  entered  Lewis  Institute,  Chicago,  111., 
as  professor  of  engineering  and  later 
became  dean  of  engineering.  He  has 
served,  in  a  consulting  capacity,  the 
Peoples  Gas  Light  &  Coke  Co.,  the  Chi- 
cago surface  lines,  the  Chicago  Elevated 
Ry.,  the  Chicago  Telephone  Co.,  and  the 
Commonwealth  Edison  Co.  He  has 
written  a  number  of  text  books,  includ- 
ing "Engineering  Principles." 

M.  R.  Kays,  formerly  assistant  en- 
gineer for  the  U.  S.  Reclamation  Serv- 
ic  and  for  eight  years  vice-president  and 
general  manager  of  the  Idaho  Irrigation 
Co.,  Ltd.,  at  Richfield,  Idaho,  and  who 
during  the  past  ten  months  has  been 
associated  with  A.  L.  Harris  of  Los 
Angeles  as  one  of  the  consulting  engi- 
neers for  the  Paradise-Verde  Irriga- 
tion District  at  Phoenix,  Arizona,  has 
joined  the  staff  of  the  Beckman  &  Lin- 
den Engineering  Corp.  of  San  Fran- 
cisco, as  chief  irrigation  engineer  and 
has  been  placed  in  charge  of  their 
southwestern  branch  office,  recently  es- 
tablished at  Phoenix.  Ariz.  This  oflTice 
will  specialize  in  irrigation  and  hydro- 
electric power  engineering  in  the  south- 
western .states  and  is  now  retained  by 
a  number  of  projects,  including  the 
$l.'>.000,00n  project  of  the  Paradisc- 
Verdr  Irrigation  District,  adjoining  the 
Salt  River  reclamation  project,  for 
whirh  the  firm  i.i  making  final  surveys 
and  preparing  plans,  estimates  and 
specifications. 

Lieutenant-Colonel  Al- 
bert E.  Waldron.  Corps  of  Engi- 
neers, U.  S.  A.,  han  been  relieved  fmm 


his  assignment  with  the  Fifth  Engi- 
neers at  Camp  Meade,  Md.,  and  has 
been  detailed  for  duty  as  instructor 
with  the  engineer  division  of  the  Penn- 
sylvania National  Guard. 

F.  M.  C  L  a  R  K,  formerly  engineering 
superintendent  for  the  Barrett  Co.,  in 
Canada,  in  charge  of  the  construction 
of  streets  and  pavements,  is  now  con- 
struction engineer  for  the  Maine  high- 
way commission. 

Clement  E.  Chase,  recently  in 
charge  of  the  New  York  office  of  Ralph 
Modjeski,  consulting  engineer,  has  been 
appointed  principal  assistant  engineer 
of  the  Delaware  River  Bridge  Joint 
Commission  with  headquarters  in  Phila- 
delphia, Pa. 

James  E.  M  a  l  o  n  e  y,  for  a  num- 
ber of  years  engineer  of  the  old  state 
highway  department,  has  been  ap- 
pointed assistant  highway  engineer  in 
charge  of  the  engineering  division. 

Hartley  Rowe,  manager  of  the 
Detroit  branch  office  of  the  firm  of  Lock- 
wood,  Greene  &  Co.,  Boston,  Mass.,  has 
been  made  manager  at  the  Boston  office. 

Kenneth  Moller,  manager  of 
the  Boston  office  of  Lockwood,  Greene 
&  Co.,  has  been  made  a  member  of  the 
firm. 

D  0  N  A  L  D  D.  S  N  Y  D  E  R,  f or  the  past 
two  years  commissioner  of  public  works 
of  Rutland,  Vt.,  has  become  associated 
with  the  Frissell  Engineering  Co., 
Gardner,  Mass. 

Major  Daniel  D.  Pullen, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
ordered  to  report  to  the  Panama  Canal 
department  for  assignment  as  depart- 
ment engineer,  vice  Colonel  C.  S.  Rich, 
U.  S.  A.,  retired. 


Bureau  of  Yards  and  Docks,  Washing- 
ton, D.  C. 


Obituary 


Warren  C.  Tudbury,  expert 
aid,  U.  S.  Navy  Yard,  Mare  Island, 
Cal.,  died  May  18.  He  was  born  in 
Salem,  Mass.,  in  1877,  and  after  gradua- 
tion with  the  degree  of  S.B.  from 
Massachusetts  Institute  of  Technology 
in  1900  he  entered  the  employ  of  the 
New  York  Central  &  Hudson  River 
R.R.  and  served  from  1900  to  1905  as 
draftsman,  rodman,  transitman.  After 
a  year  or  so  with  Westinghouse,  Church. 
Kerr  &  Co.,  engineers,  he  became  in- 
structor in  railroad  engineering  and 
surveying  at  Lafayette  College,  Easton. 
Pa.  Leaving  that  institution  in  1908  ho 
became  assistant  engineer  with  the 
N.  Y.  r.  &  H.  R.  R.R.  on  construction 
work.  He  also  worke<;  on  special  rail- 
road problemn  with  Barrows  &  Breed, 
and  C.  M.  SpofTord  of  Boston,  Masn., 
and  had  full  charge  of  Buhdivision  work 
in  the  foothills,  Sicrre  Madre,  Cal.,  for 
A.  B.  White.  In  1916  he  became  con- 
nected    with     the     Navy     Der'artment, 


Business  Notes 


W.  D.  Strayton  has  resigned  as 
assistant  construction  manager  of  the 
J.  B.  McCrary  Engineering  Corp.  to 
become  associated  with  the  Wood- 
Rucker  Construction   Co.,  Atlanta,  Ga. 

The  Heltzel  Steel  Form  & 
Iron  Go's  plant  at  Warren,  Ohio, 
was  partly  destroyed  by  fire  June  2. 
The  steel  fabricating  department  suf- 
fered mostly  from  the  damage.  The 
company  besides  manufacturing  steel 
forms  for  various  construction  pur- 
poses, are  fabricators  of  general  plate 
construction. 

The  Hercules  Powder  Co. 
has  recently  purchased  the  Aetna  Ex- 
plosives Co.,  Inc.  By  the  purchase  the 
Hercules  Co.  acquires  high  explosives 
plants  in  Alabama,  Pennsylvania,  Mich- 
igan and  Illinois,  black  powder  plants 
in  Ohio  and  Alabama,  and  plants  for 
the  manufacture  of  blasting  caps  in 
New  York  and  Canada. 

The  New  England  Con- 
struction Co.,  Boston,  Mass.,  will 
henceforth  be  known  as  the  William  T. 
Reed  Co. 

J.  M.  Davis  has  been  made  presi- 
dent of  Manning,  Maxwell  &  Moore, 
New  York  City. 

The  Post  Whitney  Com- 
pany of  Cleveland,  Ohio,  is  a  con- 
solidation of  the  Post  Tractor  Co., 
Cleveland,  and  the  Whitney  Tractor  Co. 
of  Upper  Sandusky,  Ohio.  This  com- 
pany will  continue  the  manufacture  of 
the  Post  tractor  and  the  Whitney  trac- 
tor. The  officers  of  the  organization 
are:  President,  E.  B.  Cassatt;  vice- 
president,  A.  B.  Whitney;  treasurer,  C. 
B.  Post;  secretary,  F.  R.  LePage. 

M.  F.  Normoyle  &  Sons  is  a 
new  organization  with  offices  at  Roan- 
oke, Va.,  which  will  engage  in  building 
construction,  excavation  and  masonry 
work,  erection  of  all  classes  of  public 
and  municipal  buildings,  apartment 
houses,  churches,  etc. 

The  Brown  Hoisting  Ma- 
chinery Co.,  of  Cleveland,  Ohio, 
announces  the  opening  of  a  southern 
office  at  New  Orleans,  La.,  with  Charles 
H.  White  as  manager. 

The  T  u  c  k  e  r  -  D  a  y  Machin- 
ery &  Supply  Co.,  Cleveland,  Ohio, 
has  been  organized  by  George  Day, 
formerly  with  the  Browning  Co.,  Cleve- 
land, and  recently  sales  manager  of  M. 
Beatty  *  Sons,  Welland,  Ont.,  and  by 
n.  .S.  Tucker,  recently  district  sales 
manager  of  the  Elliott  Co.,  Pittsburgh. 
Pa.  The  company  will  specialize  in 
drop  forgings,  general  contractors'  and 
nower  niant  pnulnment. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Wage  Differential  for  Building 
Trades  Mechanics 

From  E.  T.  Thurston,  secretary  of 
the  General  Contractors  of  San  Fran- 
cisco, comes  a  memorandum  on  wa3:e 
differentials,  taking:  into  account  the 
relative  skill  and  responsibility  of  the 
various  trades  involved,  the  hazards  of 
employment,  and  the  personal  equip- 
ment of  tools  required.  For  the  pur- 
pose of  emphasizing  the  inequities  of 
prevailing  differentials  he  takes  the 
carpenter  as  the  most  essential,  skilful 
and  responsible,  as  well  as  the  most  ex- 
pensively equipped  workman  in  the 
building  trades  and  refers  all  other 
workmen  to  the  carpenter  as  a  base,  as 
indicated  in  the  accompanying  table. 

An  index  number  set  opposite  any 
craft  is  intended  to  indicate  in  rate  per 
cent  the  relative  position  of  workmen  in 
that  craft  to  the  carpenter,  with  respect 
to  the  considerations  noted  above.  Thus, 


WAGES  IN  THE  BUILDING  TRADES  TAKING 

INTO  ACCOrNT  SKILL,  RESPONSIBILITY, 

HAZARD  AND  EQUIPMENT 


Trade 

'1==^ 

X 

-11 

or 

Bricklayers 

Rn 

72 

121 

55 

$3.85 

Carpenters* 

100 

Hill 

100 

100 

7. CO 

Cement  fini'^her.^*.... 

80 

Ml 

12; 

51 

3  57 

10 

ICO 

0 

37 

3  50 

Electriral  worker?..  . 

80 

19 

25 

41 

3  50 

Elevator  constructors 

80 

')i 

0 

58 

4  C6 

Engineer,  hoisting. . . 

iO 

ii 

25 

43 

3  50 

Hod  carriers,  brick.. 

10 

11 

0 

27 

3  50 

Hod  carriers,  plaster. 

15 

51 

0 

23 

3  50 

Housesmiths,      orna- 

mental iron 

90 

f, 

25 

6!l 

4  20 

Housesmiths.     rein- 

forced concrete...  . 

yi 

1(10 

5 

52 

3.64 

Laborers 

0 

1(0 

0 

33 

3  50 

50 
7i 

33 
11 

5 
25 

36 
37 

3  50 

Marble  setters 

3  50 

Painters  and  glaziers. 

75 

120 

5 

67 

4.69 

90 
80 

53 
27 

12; 
12; 

52 
40 

3  64 

3.50 

Roofers,  composition 

10 

60 

0 

23 

3  50 

Sheet-metal  workers. 

80 

Ki 

25 

Steel  workers 

50 

252 

5 

102 

7.14 

Stone  cutters 

80 

25 

25 

43 

3  50 

Stone  setters 

80 

n 

25 

59 

4.13 

75 
10 

1  1 
30 

5 
0 

30 
13 

3  50 

Teamsters 

3.50 

♦Carpenter  used  as 

base  V 

•ith  per  cent  of  1 00. 

the  required  skill  and  responsibility  of 
the  common  laborer  is  nil;  that  of  the 
bricklayer  80  per  cent  of  that  of  the 
carpenter. 

Ratings  as  to  skill  and  responsibility 
and  equipment  are  based  upon  a  brief 
inquiry  into  the  information  and  expe- 
rience of  members  of  the  contractors' 
association.  The  ratings  as  to  hazard 
are  based  on  the  experience  of  insur- 
ance companies  as  reflected  in  the  cur- 
rent premium  rates  for  workmen's  com- 
pensation insurance,  except  in  the  case 
of  composition  roofers,  who  are  not 
distinguished  in  the  insurance  rating 
manual  from  plate  and  tile  roofers, 
whose  work  is  far  more  hazardous. 

The  fourth  column  of  the  table  shows 
the  combined  averages  of  the  ratings 
for  each  craft,  and  the  fifth  column  a 
scale  of  daily  wages  based  en  $7  for 


Highway  Projects  in  Pennsylvania 
Under  Way  Total  $51,731,524 

The  state  highway  department  of- 
Pennsylvania  has  'completed  approx- 
imately 160  miles  of  durable  thorough- 
fare during  the  present  season.  During 
the  week  ending  June  15,  the  depart- 
ment broke  all  previous  records  by  com- 
pleting 29.13  miles  of  highway  in  which 
concrete  entered  in  some  form.  Its 
previous  record  was  27  miles  in  one 
week.  So  far  during  the  1921  season, 
nineteen  road-building  projects  have 
been  completed.  These  total  68  miles. 
A  dozen  other  projects  are  rapidly  near- 
ing   the   completed   stage. 

On  June  1.5  there  were  under  way  in 
Pennsylvania  231  construction  jobs. 
These  involved  a  total  length  of  4,946,- 
011  lin.  ft.,  or  934.73  miles;  and  the 
total  contract  price  is  $51,731,523.54. 


Increase  in  Car  Loadings  of  All 
Commodities  but  Ore 

An  increase  of  18,907  in  the  number 
of  cars  loaded  with  revenue  freight 
during  the  week  which  ended  on  May 
28,  compared  with  the  previous  week, 
was  shown  by  reports  from  the  rail- 
roads throughout  the  United  States  just 
received  by  the  car  service  division  of 
the  American  Railway  Association.  The 
total  for  the  week  was  787,237  cars. 
This  was  110,970  cars  under  that  for  the 
corresponding  week  in  1920  but  23,476 
more  than  were  loaded  during  the  cor- 
responding week  in   1919. 

Increases  compared  with  the  previous 
week  were  reported  in  the  loading  of  all 
commodities  except  ore.  The  largest 
gain  was  made  in  the  loading  of  grain 
and  gi-ain  products,  the  total  being  46,- 
337  cars,  or  9,085  more  than  the  previous 
week.  A  total  of  164,870  cars  were 
loaded  with  coal  which  was  6,358  cars 
greater  than  during  the  preceding  week 
but  9,700  less  than  during  the  corres- 
ponding week  last  year. 


Brindell  Aides  Get  Prison  Terms 

Peter  Stadtniuller  and  Joseph  Moran, 
associates  of  Robert  P.  Brindell,  con- 
victed head  of  the  Building  Trades 
Council  of  New  York  City,  were  re- 
cently sentenced  to  serve  indeterminate 
terms  in  the  penitentiary  of  from  six 
months  to  three  years  each.  They  had 
been  found  guilty  of  extortion  and 
coercion,  and  their  indictment  resulted 
from  investigations  of  the  building  in- 
dustry in  New  York  City  made  by  the 
Lockwood  joint  legislative  committee  on 
housing. 

the   carpenter,  but  recognizing   a   min- 
imum of  $3.50. 

The  table  above  is  merely  a  tentative 
(  ne,  based  upon  as  complete  informa- 
tion as  was  at  hand  at  the  time  of  the 
compilation.- 


Adjustments  Made  in  Building 
Trade  Wage  Problems 

During  the  past  week  several  adjust- 
ments have  been  made  in  building 
trades  wages  that  will  tend  to  offer 
stabilization  to  building  conditions  in 
the  respective  communities.  Though 
Newark,  N.  J.,  contractors  have  been 
operating  on  an  open-shop  basis  for  the 
past  few  weeks  new  conferences  were 
held  last  week  looking  toward  a  re- 
employment of  union  labor  in  the  prin- 
cipal skilled  trades.  Many  union  skilled 
trade  mechanics  have  returned  to  work 
at  the  old  scale  pending  the  decision 
of  the  arbiter.  Bricklayers,  iron  work- 
ers, carpenters  and  laborers,  involved 
in  the  new  conferences,  were  the  first 
to  return  to  work.  Members  of  one 
of  the  local  mason's  unions  of  Roches- 
ter have  returned  to  work,  having  ac- 
cepted a  15  per  cent  reduction  in  pay. 
Such  a  reduction  was  included  in  the 
decision  reached  by  the  board  of  arbi- 
tration considering  the  matter. 

The  strike  in  Cleveland  has  virtually 
ended  in  the  unions  and  contractors  ac- 
ceptance of  an  average  wage  reduction 
of  17  per  cent,  contained  in  the  award 
announced  by  the  general  committee  of 
twenty-one  which  arbitrated  the  con- 
troversy. The  question  of  working  rules 
and  conditions  is  still  to  be  settled. 
The  award  covers  all  classes  except 
electrical  workers,  plumbers  and  brick- 
layers who  submitted  their  disputes  to 
independent  arbitrators.  Although  sev- 
eral conferences  have  been  held  be- 
tween representatives  of  the  employer 
and  employee  in  Cincinnati  no  decision 
has  been  reached  which  was  considered 
equitable  to  both  sides.  The  deadlock 
continues  in  Trenton,  N.  J.,  with  the 
city  commission  taking  a  hand  in  an  at- 
tempted settlement. 

At  a  recent  conference  of  the  master 
builders'  association  of  Baltimore  de- 
cision was  taken  that  commencing  July 
1  the  standard  wage  of  carpenters  will 
be  75  cents  per  hour  instead  of  90  cents, 
the  present  wage.  A  similar  step 
toward  reduction  was  taken  in  the  cases 
of  several  other  crafts  some  time  ago. 


Calder  Housing  Bill  Revised 

By  changing  the  wording  of  one  of 
the  items  providing  appropiiations  for 
the  Bureau  of  Standards,  the  Calder 
bill  proposing  to  set  up  a  separate  divi- 
sion of  housing  in  that  bureau  has  been 
superseded  by  a  plan  thought  to  be 
better  adapted  to  meet  the  situation. 
It  was  demonstrated  to  the  satisfaction 
of  Senator  Calder  that  housing  involved 
so  many  studies  that  it  would  be  im- 
practicable to  attempt  to  consolidate 
them  into  one  division.  Much  of  the 
Bureau  of  Standard's  work  has  a  bear- 
ing on  constructional  activities.  Better 
results  will   be   accomplished,  it  is  be- 
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lieved,  by  allowing  those  activities  to 
remain  undisturbed  as  they  are  grouped, 
which  will  interfere  in  no  way  with 
the  correlation  of  the  results  from  each 
of  the  activities.  This  will  be  possible 
under  the  provision  of  the  appropria- 
tion for  continuing  the  investigation  of 
structural  materials  by  the  inclusion 
of  a  separate  clause  which  was  added 
by  the  conferees  on  the  second  defi- 
ciency bill. 


Contracts  Must  Be  Awarded  in 
Ten-Day  Period  After  Bids 

Judge  E.  B.  Kinkead  in  the  common 
pleas  court  of  Franklin  County  has 
handed  dovra  a  decision  to  the  effect 
that  the  ten-day  period  within  which 
the  Ohio  Highway  Commissioner  must 
rward  a  contract  is  mandatory  and  not 
directory.  This  decision  was  handed 
down  in  the  case  of  Henry  P.  Streicher, 
a  contractor,  suing  as  a  taxpayer 
against  Richard  H.  Shaffer  and  W.  E. 
Dorsey,  contractor,  and  State  Highway 
Commissioner  Leon  C.  Herrick.  Mr. 
Streicher  who  was  the  low  bidder  on  a 
stretch  of  road  in  Wyandot  county, 
filed  suit  charging  fraud  in  depriving 
him  of  the  contract.  His  bid  at  that 
time  was  $134,104  when  opened  last 
August.  In  October  the  highway  com- 
missioner threw  out  all  bids  and  re- 
advertised  the  work.  In  November  bids 
were  opened  and  Mr.  Streicher  was 
found  to  be  low  at  .$102,941,  on  amended 
specifications.  At  the  hearing  Streicher 
abandoned  his  contention  of  fraud  and 
went  to  trial  upon  his  request  for  an 
injunction  against  the  second  contract 
claiming  that  it  had  to  be  awarded 
within  10  days  according  to  law.  His 
contention  was  upheld. 


London  Builders  Initiate  Dilution 
Plan  of  Government 

(London  Corn  spinulcnl) 
The  London  Master  Builders  and 
Allied  Industries  Association  is  en- 
deavoring to  assist  in  carrying  out  the 
govomment's  dilution  scheme  which 
purposes  to  take  into  the  building 
trades  approximately  .50,000  ex-service 
men.  The  master  builders  have  posted 
notices  wherever  building  operations 
are  in  progress  which  read: 

"Notice  is  hereby  given  that  on  and 
after  June  1,  1921,  these  works  will  be 
open  so  far  as  bricklayers,  plasterers, 
slaters  and  tilers  arc  concerned  only  to 
men  who  are  willing  to  work  with  and 
assist  ex-service  men  to  learn  the 
trade." 

The  dilution  scheme  has  been  ap- 
proved and  adopted  by  building  trade 
employers  throughout  the  country  in 
order  to  help  redeem  the  pledge  given 
by  the  nation  to  ex-service  men. 


Southern  Pine  Shipments  Exceed 
the  Production 

Shipment  of  lumber  reported  by  the 
Southern  Pine  Association  for  the  week 
ended  June  10  exceeded  production  by 
2.-3  per  cent.  Orders  however  were  7..35 
per  cent  below  production  which  was 
24.6.3  per  cent  below  normal.  The  dc-i 
crease  of  orders  on  hand  during  the 
■week  atnounted  to  2.87  per  cent. 


Seattle  Street  Program  to  Cost 
More  Than  $3,000,000 

In  the  city  of  Seattle  fifteen  street 
improvements  now  under  way,  about  to 
be  let  on  contract,  or  in  contemplation 
by  the  councilmen,  mean  the  expendi- 
ture of  at  least  .52,869,095  of  the 
§3,384,813  called  or  by  the  general  pro- 
gram. King  County's  local  program 
calls  for  the  expenditure  of  $530,087 
on  eight  projects.  The  most  impor- 
tant of  the  city's  project  is  Elliott  Ave- 
nue, estimated  to  cost,  when  paved, 
$600,253.  Contract  for  the  grading  at 
$190,253  has  been  let.  The  improve- 
ment was  demanded  by  the  Port  Com- 
mission, steamship  companies  and 
manufacturing  plants  in  the  district, 
but  violently  protested  by  the  property 
owners,  who  assert  that  it  amounts  to 
confiscation  of  their  properties. 


Lubrication  of  Creeper  Mounting 
Feature  of  New  Erie 

Erie  steam  shovels  and  cranes  manu- 
factured by  the  Ball  Engine  Company, 
Erie,  Pa.,  are  now  being  built  with  con- 
tinuous-tread mounting  that  is  fully 
lubricated.  The  new  Erie  mounting  is 
an  improvement  arrived  at  after  three 
years  of  experiment  and  tests.  On  the 
mounting  every  bearing  is  protected 
against  wear  by  a  film  of  special  heavy 
oil,  a  lubricant  which  works  equally  well 
in  hot  or  cold  weather.  The  link  bear- 
ings are  not  allowed  to  run  dry  and 
"cut"  but  are  fully  protected.  The  Ball 
Engine  Company  states  that  most  of  the 
trouble  with  various  continuous-tread- 
type  mountings  for  steam  shovels  has 
been  directly  due  to  lack  of  lubrication. 
Greater  endurance  and  higher  travel- 
ing speed  and  climbing  power  are 
claimed  for  the  new  Erie  as  a  result 
of  the  reduction  of  friction  in  the  gear 


ERIR    .STEAM     SHOVEL    WITH     COS- 
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mounting.  The  continuou.s-lread  Erie 
travels  at  more  than  a  mile  an  hour 
on  high  gear  and  climbs  grades  up  to 
25  per  cent. 

The  lubrication  is  taken  care  of  by 
filling  the  oil  reservoirs  which  provide 
at  least  a  month's  fiteady  supply.  Once 
a  month  the  operator  spends  an  hour 
in  going  over  all  the  mountings  with  a 
squirt  gun.  The  continuous  tread  Erie 
is  interchangeable  with  ordinary  trac- 
tion wheels  or  standard-gage  car 
wheels  of  the  same  truck  frame. 


Would  Investigate  Cement 
Makers 

In  urging  an  additional  appropria- 
tion of  $35,000  for  the  study  of  certain 
products  entering  largely  into  building 
operations,  the  Secretary  of  the  In- 
terior, in  a  letter  to  Congress,  states 
that  there  is  the  greatest  necessity  for 
investigating  certain  conditions  in  the 
cement  trade.  In  his  letter  he  states 
that  his  personal  experience  has  led 
him  to  understand  that  there  is  un- 
doubtedly an  agreement  between  many 
of  the  cement  producers  for  non-com- 
petition among  them  in  certain  terri- 
tories. Since  the  government  is  a  large 
purchaser  of  cement  he  suggests  that 
it  would  be  helpful  to  ascertain  costs 
at  different  points  in  the  United  States. 
"This  matter  has  been  before  the  public 
in  other  forms,"  says  Secretary  Fall, 
"and  you  are  aware  that  many  of  the 
cement  manufacturers  are  under  crimi- 
nal indictment.  We  have  been  informed 
that  a  civil  suit  also  has  been  filed 
against  them." 


Construction  Analyzed  by  United 
States  Chamber  of  Commerce 

In  a  special  report  issued  June  17  by 
the  committee  on  statistics  and  stand- 
ards of  the  United  States  Chamber  of 
Commerce  the  total  national  wealth  of 
the  United  States  is  estimated  at  $288,- 
464,000,000,  of  which  $77,321,000,000, 
or  26.8  per  cent,  is  represented  by  the 
construction  industi-y.  The  report  pre- 
sents an  analysis  of  the  relationship  of 
construction  to  the  basic  industries  of 
the  nation,  including  manufacturing, 
mining,  transportation,  agriculture, 
trade  and  finance,  and  concludes  that 
construction  as  a  key  industry  should 
be  classified  separately  as  one  of  the 
nation's  basic  industries. 

The  report  shows  that  in  1914  one- 
quarter  of  the  276,000  manufacturing 
concerns  employing  10,658,000  workers, 
with  an  annual  payroll  of  $5,368,294,- 
000  and  an  annual  output  worth  $25,- 
000,000,000,  was  devoted  to  construction 
products. 

In  1020,  90  per  cent  of  all  iron  ore, 
copper  and  zinc,  and  95  per  cent  of  all 
lead  mined  was  consumed  by  construc- 
tion. Twenty  per  cent  of  the  bitumi- 
nous coal  and  5  per  cent  of  the  anthra- 
cite coal  mined  was  used  by  manufac- 
turers of  construction  materials,  by  the 
railroads  in  transporting  these  prod- 
ucts, and  by  traction  lines  and  public 
service  corporations  in  service  to  con- 
struction workers.  A  rough  cntimate  of 
the  value  of  these  minerals  is  $4,400,- 
000,000,  engaging  more  than  1,000,000 
workers  at  an  annual  wage  of  approxi- 
mately $1,000,000,000. 

Twenty-five  per  cent  of  the  freight 
transportated  by  the  railroads  is  con- 
struction materials. 

Eleven  million  persons,  either  as 
workers  or  as  members  of  workers' 
families,  are  estimated  to  derive  their 
living  from  const  ruction,  either  directly 
or  through  manufacturing  and  mining 
products  used  in  the  construction  in- 
dustry.   The  support  given  to  agricul- 
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ture  and  to  trade  by  the  annual  expen- 
ditures of  this  great  number  of  per- 
sons is  estimated  at  more  than  $5,000,- 
000,000  for  rent,  fuel,  food,  clothing, 
furnishings,  recreation,  etc. 

New  capital  issues  during  1920  so  far 
as  reported  totaled  $4,545,000,000,  con- 
sisting of  state,  municipal,  railroad  and 
industrial  securities,  of  which  it  is  esti- 
mated 50  per  cent  were  issued  for  con- 
struction in  one  form   or  another. 

The  report  concludes  with  the  state- 
ment that  construction  is  the  barometer 
of  conditions  in  all  industry,  is  the  first 
to  be  hit  by  depression  and  the  first  to 
be  carried  along  on  "the  rising  tide  of 
prosperity."  For  that  reason  the  plea 
i.s  made  for  a  better  understanding  of 
the  industry's  position. 


Contracts   Let   for    Four    Weeks 
in  June  8  Per  Cent  Over  1920 

The  value  of  contracts  let,  as  reported 
in  Engineering  News-Record,  for  the 
first  four  weeks  in  June  is  $125,209,788, 
or  $10,468,129  more  than  for  the  corre- 
sponding period  of  last  year.  This 
takes  no  account  of  the  decrease  in  the 
cost  of  construction  within  the  year, 
which  decrease  would  make  the  1921 
figure  at  least  $140,000,000.  The  great- 
est activity  of  this  year  is  noted  in 
street  and  road  work  and  in  miscella- 
neous building  construction,  the  four- 
week  figures  in  each  of  these  classifica- 
tions far  exceeding  last  year's  figures. 
The  figures  of  1920  were  largely  sus- 
tained by  industrial  work. 


In  street  and  road  building  this  year's 
contracts  for  June  so  far  have  totalled 
about  $53,000,000,  whereas  the  figure 
for  the  same  period  of  1920  was  ap- 
proximately $31,000,000.  In  miscella- 
neous building  work  the  respective  fig- 
ures were  about:  1921,  $36,500,000; 
and  1920,  $31,000,000.  The  value  of 
industrial  contracts  let  in  June,  1920, 
totalled  in  excess  of'  $40,000,000,  though 
this  class  of  work  this  year  has  yielded 
a  contract  value  only  slightly  in  excess 
of  $5,000,000. 

In  public  works  construction  the  value 
of  contracts  let  shows  much  more  sta- 
bility than  during  last  year.  There 
appears  to  be  a  disposition  to  carry  out 
well-defined  programs  of  sewer  and 
water-works  projects. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  the 

1  purpose  of  giving  current  prices  on  the   principal      only  the  chief  cities  are  quoted.  important  citiK!.    The  last  complete  list  mil  be  found 

construction  materials,  and  of  noting  important  price         The   first   issue   of   each   month   carries   complete  in  the  issue  of  .lure   2,    he  next,  on  July   7 

Minne-  San 

Steel  Products:                            New  York       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb S3.3,>          $4  00            S4.50            $3.23     $3.31  $4.65           $4.35              $4.60       $5.00 

Structural  rivets,  100  lb 4.85             5.25           -S.7S              4.88       5.30  -6.00            6.40                5  50        8.50 

Reinforcine  bars,  i  in.  and  larger,  100 

lb .....    .,,,...     3.23             3.25               3.75              3.13       3.53i  4.32^           2,35                4,00        4.2S 

Steel   pipe,   black,   3J   to  6  in.   lap,  „        „ 

discount 52%       50.65-5%     45%              58^%     51.9-5%     29%  49.80                   47^%     5% 

Cast-iron    pipe,  6  in.  and  over,  ton   54.00           59.22            65.00            54.10     62.80  70  00           85.90              6S.00       75,00 

Concreting  Material: 

Cement  without  bags,  bbl 2,80(del.)    2.60              2.60              2.17       2.46  3.10            3.09                3.10        3.40 

Gravel,  1  in.,  cu.yd 2.50          -2.35          -3.00              2.25       2.00  2.50            2.25                 1.50         1.50 

Sand,cuyd 1.25           -1.40          -2.50               2.25        1.00  1.10             1.50                 1.50         1.25 

Crushed  stone,  I  in.,  cu.yd 2.15           -2.25               2.80               2.50       2.25  3.50             2.25                 5,50         2,10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft                                                     43  00           40, CO            50  00            55,00-36  00  47.00          27  00              28.50     110.00 

Lime,  finishing,  hvdrated,  ton 2100       -21.00         -25  00            20.00     29.00  32,00          25.40              24.00       30  00 

Lime   common,  lump,  200  1b,  bbl,..      3.30         -1.50         -2.75                1.65       1,50  3.10             2.25                  2.75        1.00 

Common  brick,  delivered,  1,000 18.40           11.50         -12.50             12.00     17  00  14.00           18.00               16.00       18.00 

Hollow     building     tile,     4x12x12, 

block Not  used          .14                  .13                  .12          .092  ,09                .12§                  .11            ,19 

Hollow    partition    tile     4x12x12, 

block          1196             ,15             -I-.98                 .096       .092  .10               ,  UJ                 .12       

Linseed  oil.  raw,  5  bbl.  lots,  gal 80              ,78                 ,90                 .87         .91  .95               .96                  .79           .84 

Common  Labor: 

Commonlabor,  union,  hour 75®. 80      .35              1.00          .50  .50@.63i     .81\                 .75        

Commonlabor,  non-union,  hour 25                  ,35@45         .45          .50  .37i@.50    .50®. 55           .50         .35 

Explanation  of  Prices — Prices  are  to  con-     dock,     Chicago  quotes  hydrated   lime  in   50-  San  Francisco  quotes-  on  Heath  tile,  SJ  x  8  X 

tractors   in   carload   lots  unless  other  quan.      lb.    paper   bags.      Minneapolis   quotes   on    fir  11  J,     Prices  are  all  f.o.b.  warehouses  except 

ties    are    specified.     Increases    or    decreases     instead   of  pine.     Brick   and   hollow   tile  de-'  C.  I.    pipe,   which    is   mill    price    plus   freight 

from   previous   quotations    are    indicated    by     livered.      Gravel,    sand    and    crushed    stone  to   railway  depot  at  any  terminal.     Lumber 

+     or    —    signs      For    steel    pipe,    the    pre-     quote  at  pit.    Common  labor  not  organized,  prices   are   delivered   "at  ship  tackle   in  San 

vailing    discount    from    list    price    is    given:      Denver   quotes   cement   "on    tracks";    gravel  Francisco,    ex     mill."       Seattle     quotes     on 

45-5%    means   a   discount   of    45    and    5    per     and  sand  at  pit,   stone  on  cars.  lime,   brick,  Douglas  fir  instead  of  pine;  and  on  lime  in 

cent    45(ff  511  means  a  range  of  45  to  50  per     hollow   tile   and    lumber   on   job.      Tile    price  paper    bags.      -Montreal    quotes    sand    stone, 

cent'    Charge  of  15c.  per  100  lb.  for  cutting     is    at    warehouse.      Linseed    oil.     delivered,  gravel    and    lump    lime    per    ton.     Cement, 

reinforced    steel    into    2-ft.    lengths   or    over.      .Vtlanta   quotes   sand,    stone   and    gravel   per  lime    and    tile    are    delivered  ;    sand,    gravel 

New    York   quotations   are    delivered    except     ton    instead    of    cu,yd.     Dallas    quotes    lime  and    stone,    on    siding ;    brick    f.o.b.    plant ; 

tiles    which  are   "on   trucks."    Sand,   gravel     by  thel80-lb.  bbl.  Steel  and  crushed  stone  are  steel  and  pipe  at  warehouse.    No  organized 

and '  crushed    stone    are    quoted    alongside     quoted  f.o.b,  cars,  other  materials  delivered,  common  labor  in  Montreal. 

Changes  Since  Last  Week 

The  construction  materials  market  is        As  to  labor — In  Chicago,  on  June  14,  lature  extended,  indefinitely  the  life  of 

quiet,   with   no    price   changes   in   New     Judge    Landis,    arbitrator    in    building  the  commission  which  is   investigating 

York,  Chicago,  Montreal  or  San  Fran-     labor     controversy,     heard     arguments  graft  in  Cook  County,  and  appropriated 

Cisco.     The   South,   however,  reports   a     from  both  sides  and  took  the  case  under  $50,000  for  the  commission  and  $25,000 

number  of  price  recessions.     Sand  and     advisement.     A  decision  is  not  expected  for  the  Attorney  General, 

gravel   are  down   in  both   Atlanta   and     before  June  24.     All  construction  that  Unemployment  seems  to  be  decreas- 

Dallas,  as  are  also  hydrated  and  lump     had  been  at  a  standstill   is  now  going  ing  slowly  but  steadily  in  Denver,    The 

lime.   Brick  is  off  $2  in  Dallas,  the  pres-     forward,  with  probably  20,000  working,  strike  and  lockout  in  San  Francisco  has 

ent    quotation    being    $12.50.  ■  Crushed     The    carpenters    have    refused    to    be  brought    work    almost    to    a    standstill 

stone  is  down  25c.  in  Atlanta.     Denver    bound  by  the  arbitration,  and  open  shop  though    builders    claim    resumption    on 

reports  structural  rivets  down  25c.  per    for  carpenters  is  being  considered.  several  large  projects  and  the  return  to 

100  lb.                                                                     In  its  last  gession,  the   Illinois  legis-  work  of  1,000  under  the  open-shop  plan. 
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Engineering  College  Registration 

RESULTS  of  the  census  of  engineering  college  regis- 
.  tration  by  Engineeritni  Neivs-Record,  presented 
elsewhere  in  this  issue,  are  interesting  chiefly  because 
they  show  that  attendance  has  again  become  about 
normal  after  the  violent  fluctuations  caused  by  the 
World  War.  This  year's  gain  of  4  per  cent  indicates 
conditions  of  healthy,  but  not  of  abnormal,  growth. 
The  unusually  large  freshman  registration  in  the  year 
following  the  armistice  has  not  been  repeated.  In  fact, 
every  course  during  the  1920-21  term  shows  a  decrease 
in  freshman  registration  as  compared  with  1919-20, 
but  in  spite  of  this  condition  the  total  registration  has 
gained,  due,  among  other  things,  to  the  return  to 
collegiate  work  of  men  formerly  in  the  military  or 
naval  service.  Undoubtedly  the  war  stimulated  the 
desire  for  an  engineering  education,  but  many  of  the 
men  aspiring  to  be  engineers  were  found,  soon  after 
their  entry  into  college,  unqualified  for  the  work  and 
dropped  out.  The  figure.s  indicate  that  mechanical 
engineering  is  the  most  popular  course,  with  electrical 
engineering  running  a  close  second.  Civil  engineer- 
ing comes  third  in  volume  of  registration,  followed  in 
order  by  chemical  and  by  mining  engineering.  Massa- 
chu.setts  Institute  of  Technology,  with  a  registration 
this  year  of  2,747  students,  is  the  largest  of  our  engi- 
neering institutions,  although  there  are  14  colleges 
with  a  registration  exceeding  1,000  engineer  students. 
With  the  exception  of  three  these  are  state  universi- 
ties. Nothing  startling  is  revealed  by  a  study  of  the 
figures.  They  are  negative  rather  than  positive.  They 
indicate  a  condition  which  is  summed  up  well  by  Dean 
Turneaure,  of  the  University  of  Wisconsin,  when  ho 
says  that  the  war  merely  made  a  deep  notch  in  the 
registration  curve.  This  year  has  brought  registration 
back  nearly  to  the  normal  line. 

The  .Joint  Committee  Reports 

TWENTY-FIVE  men  have  the  responsibility  for  the 
standard  specifications  for  concrete  which  the  .Joint 
Committee  will  issue  in  final  form  inside  the  next 
eighteen  months,  but  even."  engineer  interested  in  con- 
crete will  have  an  opportunity  to  have  a  part  in  their 
formulation.  La.st  week  at  the  meeting  of  the  Amer- 
ican Society  for  Testing  Materials  the  preliminary 
report  was  made  public  and  in  the  form  now  written 
it  will  be  circulated  among  the  members  of  the  five 
contributing  .societies,  which  means  about  16,000  engi- 
neers. For  a  year  it  will  be  the  subject  of  discussion 
among  those  engineers  and  then  the  committee  will 
proceed  to  the  writing  of  the  final  specification.-?  in 
the  light  of  its  own  deliberations  and  of  the  dis- 
cu.ssions.  Such  procedure  is  common  for  committee 
reports  but  in  this  ca.sc  it  takes  on  added  interest 
because  of  the  number  of  societies  involved  and  the 
importance  of  the  subject  matter.  The  accepted  spcci- 
fication.s  finally  prepared  by  this  committee  wi'l  govern 


concrete  de.'^ign  in  this  country  for  many  years.  Here 
and  there  will  be  some  independent  spirits  who  persist 
in  their  own  views  regardless  of  the  dicta  of  the  Joint 
Committee,  but  by  and  large  the  authority  for  the  speci- 
fications will  be  rarely  disputed.  For  this  reason  a 
great  obligation  rests  on  the  committee's  members 
to  consider  and  to  study  the  preliminary  draft  and  the 
comments  on  it  which  they  will  receive.  That  draft 
is  now  only  a  "trial  balloon"  and  is  to  be  accepted  as 
such,  but  the  profession  looks  for  a  finished  piece  of 
work  which  will  stand  until  something  radically  new  is 
discovered  about  concrete. 

The  Construction  Industry 

IT  IS  a  common  failing  for  individuals,  associations, 
and  institutions  to  exaggerate  their  own  importance. 
That  failing,  however,  cannot  be  charged  against  the 
construction  industry.  It  has  done  its  work  year  in 
and  year  out  without  making  demands  for  recognition 
as  one  of  the  chief  activities  in  American  industrial 
life.  Yet  a  special  bulletin  of  the  United  States  Cham- 
ber of  Commerce  advises  that  one-fourth  of  our  national 
wealth  is  represented  by  the  structures  and  projects 
built  by  the  construction  industry.  Of  course,  this 
is  past  production,  but  the  current  importance  of  the 
industry  is  indicated  by  the  fact  that  one-fourth  of  the 
per.sons  engaged  in  manufacture  are  working  on  mate- 
rials and  product^s  that  the  constructor  will  use.  The 
reason  that  construction  is  not  ordinarily  visualized  in 
this  big  way  is  that  we  have  heretofore  considered  it 
made  up  of  many  industries  and  have  not  tried  to  think 
of  these  industries  as  a  group.  We  speak  of  the  cement 
industry,  the  lumber  industry,  the  clay  products  indus- 
try, etc.,  without  visualizing  their  relation  to  the  con- 
struction whole.  Much  good  will  undoubtedly  come  to 
every  one  concerned  with  construction  if  the  public  can 
be  brought  to  an  appreciation  of  the  importance  of  the 
industry  as  a  whole.  First,  however,  we  must  have  a 
proper  appreciation  ourselves,  and  that  must  come 
through  a  c'oser  relationship  between  the  various  fac- 
tors— engineers  and  architects,  contractors  and  builders, 
and  manufacturers  of  materials  and  equipment. 

Relief  from  National  .Agreements 

IN  APRIL  the  Railroad  Labor  Board  decided  that 
the  working  agreements  on  the  railroads  would  cease 
•July  1,  and  directed  the  railroads  and  (heir  employees 
to  negotiate  new  agreements.  The  decision  was  widely 
heralded  as  sounding  the  death  knell  of  the  onerous 
and  unrea.sonable  conditions  that  were  forced  upon 
the  railroads  during  the  war.  However,  the  progress 
to  date  in  the  negotiating  of  the  new  agreements  has 
been  ver>'  unsatisfactory.  The  employees  have  been 
holding  out,  in  negotiations  with  individual  roads,  for 
individual  agreements  which  would  duplicate  exactly 
the  terms  of  the  present  national  agreements.  Obvi- 
ously, the  country  will  gain  nothing  by  the  perpetuation. 
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through  a  lot  of  individual  contracts,  of  the  present 
working  conditions.  It  looks  as  though  the  whole  mat- 
ter will  be  thrown  back  to  the  Railroad  Labor  Board, 
which  will  then  have  to  go  into  the  whole  situation  for 
a  determination  of  rules  that  are  reasonable.  This  is 
much  to  be  regretted,  since,  as  has  been  pointed  out 
repeatedly  in  these  columns,  the  railroad  situation  is 
the  key  of  the  whole  labor  problem.  Over-payment 
of  railroad  labor  is  demoralizing  to  every  industry  in 
the  land.  Public  welfare  demands  the  rewriting  of  the 
agreements  not  only  on  reasonable  grounds,  but  with 
a  view  to  labor  conditions  and  local  living  costs. 

Regulating  Trade  Associations 

IN  CLOSING  the  work  of  the  Lockwood  Committee, 
Samuel  Untermyer,  its  chief  counsel,  recommended, 
among  other  things,  that  trade  associations  be  put 
under  rigid  federal  supervision  and  that  those  who  par- 
ticipate in  trade  organizations  not  supervised  or  sanc- 
tioned by  federal  authority  be  subject  to  criminal  prose- 
cution. Mr.  Untermyer  has  uncovered  flagrant  combi- 
nations that  might  have  been  prevented  had  there  been 
such  supervision  as  he  favors.  We  may  have  to  come 
to  such  supervision,  despite  the  fact  that  it  wi'.l  be 
costly  and  further  increase  our  governmental  machin- 
ery. As  a  first  step  we  might  try  a  more  intelligent 
functioning  of  the  Federal  Trade  Commission,  by  mak- 
ing its  duties  advisory  and  helpful  rather  than  inquisi- 
torial. There  are  many  functioning  associations  which 
are  anxious  to  keep  within  the  law  but  which  cannot 
find  out  what  the  law  actually  means.  To  safeguard 
the  public  resort  to  strict  supervision  may  be  necessary, 
but  we  should  like  to  see  the  advisory  method  tried. 

The  Prize-Fight  Stadium 

THE  Dempsey-Carpentier  prize-fight  cannot  last 
longer  than  forty-eight  minutes.  It  may  last  only 
ten — but  this  is  not  a  sport  editorial.  The  stadium 
in  which  the  fight  is  to  be  held,  the  construction  of 
which  is  described  on  p.  1112  of  this  issue,  cost  $250,- 
000  and  was  constructed  primarily  for  the  fight.  It  is 
to  be  torn  down  within  a  few  months,  and  its  salvage 
value  is  small.  While  industrial  establishments  that 
produce  household  articles  of  every-day  need  have  not 
a  dollar  for  new  construction,  such  amusement  places 
as  the  stadium  spring  up  almost  over  night.  Not  a 
week  passes  but  it  brings  news  of  the  construction  of 
a  score  of  new  theaters.  Practically  the  only  industrial 
building  being  done  now  is  in  garage  construction.  It 
is  a  universal  human  trait  that  man  economizes  little 
where  his  pleasure  is  involved.  An  exercise  of  the 
same  generous  spirit  where  his  real  needs  are  concerned 
would  precipitate  a  building  and  business  boom  that 
would  be  prodigious. 

High  Freight  Rates 

Freight  rates  on  most  construction  materials  are  in 
relatively  high  proportion  to  their  cost.  Therefore,  the 
construction  industry  has  taken  an  active  part  to  bring 
about  reductions,  following  the  percentage  increases 
that  have  somewhat  more  than  doubled  railroad  rates 
since  1913.  It  has  been  often  urged  that  consideration 
be  given  to  relieve  many  low-grade  commodities,  in 
short  haul,  of  the  additional  horizontal  increase  of  40 
cents  per  ton,  established  by  the  famous  order  No.  28  of 
the  Director  General,  the  effect  of  which  was  magnified 


by  last  summer's  percentage  increase.  Meantime  repre- 
sentatives of  the  construction  industry  have  met  with 
the  carriers  with  a  view  to  reduction  or  adjustment  of 
rates  on  construction  materials.  Following  this  discus- 
sion, the  carriers  declined  to  grant  the  reductions  re- 
quested, but  it  was  admitted  that  the  percentage  in- 
creases in  many  cases  have  thrown  rates  out  of  line.  It 
was  also  admitted  that  there  are  instances  in  rates  on 
roadbuilding  materials,  and  other  traffic,  which  should 
be  considered  as  emergencies.  This  journal  and  its 
predecessors  have  always  favored  sufficiently  high  rates 
to  permit  the  railroads  normally  to  earn  a  fair  return 
on  the  value  of  their  properties.  It  begins  to  be  clear, 
though,  that  with  the  present  level  of  railroad  rates 
many  materials  have  become  marginal  commodities, 
hard  hit  in  competing  for  markets  by  the  addition  in 
transportation  cost  that  must  be  included  in  selling 
price.  Revision  of  the  rate  structure  to  adjust  such 
inequalities  appears  to  be  an  urgent  matter.  Before  it 
can  be  accomplished  in  a  comprehensive  way,  "emergen- 
cies" will  have  to  be  dealt  with.  But  it  should  not  be 
lost  sight  of  that  the  process  of  going  over  the  whole 
rate  structure  to  correct  even  the  most  serious  inequal- 
ities is  an  exceedingly  intricate  and  tedious  undertaking 
that  will  require  months  of  time. 


Paving  Research  Results 

FURTHER  results  of  its  program  of  research  work 
are  announced  this  month  by  the  U.  S.  Bureau  of 
Public  Roads.  Since  Nov.  13,  1919,  accelerated  wear 
tests  on  sections  of  granite  block,  brick  and  concrete 
pavement  have  been  in  progress  at  the  Arlington  (Va.) 
experiment  station,  where  a  device  carrying  five 
1,000-lb.  cast-iron  wheels,  each  2  in.  wide,  has  operated 
back  and  forth  over  a  runway  400  ft.  long,  made  up 
of  48  strips  of  pavement  of  different  materials  and 
types  of  construction. 

Impact  again  looms  up  as  one  of  the  highway  engi- 
neer's arch-enemies;  in  the  case  of  granite  paving 
this  causes  the  need  for  smoothly  cut  block  to  be 
stressed.  The  results  show  that  when  accurate  cutting 
is  obtained  the  so-called  softer  granites,  which  have 
been  under  the  ban  in  many  localities  as  a  paving 
material,  are  as  resistant  to  steel-tired  traffic  as  the 
harder  variety.  It  would  appear,  therefore,  that  dis- 
crimination against  certain  quarries  in  the  past  has 
not  been  justified  and  that  their  products  should  find  a 
more  extended  use  in  municipal  paving  programs,  pro- 
vided, of  course,  that  requirements  as  to  careful  cutting 
and  laying  are  enforced.  Another  significant  disclosure 
is  the  serviceability  of  the  bituminous  filler,  which, 
it  is  shown,  acts  as  a  cushion  against  impact  stresses — 
a  feature  lacking  in  the  rigid  cement-grouted  type. 
It  is  stated  definitely,  in  fact,  that  under  the  practical 
conditions  approximated  by  the  Arlington  tests  bitu- 
minous filler  are,  in  general,  as  satisfactory  as  cement- 
grout  fillers,  especially  when  there  is  any  tendency  of 
the  block  t"  settle  unevenly,  thereby  increasing  the 
impact  force  exerted  by  moving  wheels.  In  the  cases 
of  both  granite  block  and  brick  the  sand-cement  cushion 
was  more  sp.tisfactory  than  plain  saiid. 

Due  to  space  limitations  it  has  been  impossible  for 
this  journal  to  present  more  than  the  general  conclu- 
sions of  the  tests;  the  full  report,  however,  has  been 
published  by  the  U.  S.  Bureau  of  Public  Roads  and  its 
findings  constitute  a  substantial  addition  to  the  all 
too  meagre  supply  of  paving  research  data. 
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Inspiration  to  New  Activity 

IN  THE  REPORT  of  the  meeting  of  the  American 
Society  for  Testing  Materials,  elsewhere  in  this  issue, 
appears  the  statement  that  the  society  passed  approval 
on  some  forty  or  fifty  steel  specifications  in  as  many 
seconds,  by  a  blanket  vote.  This,  we  believe,  represents 
an  achievement  exceeding  all  prior  records.  No  such 
highly  routinized  procedure  of  turning  out  results  has 
been  witnessed  in  the  deliberations  of  this  or  any 
other  technical  society.  Perhaps  the  term  "delibera- 
tions" is  inappropriate;  there  cannot  be  much  delibera- 
tive procedure  in  such  wholesale  voting.  Yet  the  action 
reported  is  not  to  be  criticized  offhand,  but  on  the  con- 
trary represents  a  noteworthy  achievement.  It  marks 
the  culmination  of  twenty  years  of  progress,  a  genera- 
tion of  growing  strength  and  confidence-inspiring  qual- 
ity of  committee  work. 

In  the  face  of  this  achievement,  however,  the  question 
presents  itself  whether  the  time  has  not  come  for  turn- 
ing back  to  greater  deliberation  in  the  society,  truer 
joint  thinking  concerning  the  common  purpose.  In  the 
opinion  of  Engineering  News-Record  this  question  is 
intertwined  with  that  raised  a  year  ago  in  the  presiden- 
tial address  of  J.  A.  Capp:  Shall  the  society  give  more 
conscious  attention  to  study  of  the  properties  of  mate- 
rials and  their  suitability  to  various  uses?  The  society 
is  in  need  of  an  intellectual  incentive,  an  inspiration, 
equally  with  respect  to  its  specification  work  and  with 
respect  to  its  technical  papers. 

Recent  years  have  brought  to  view  an  increasing  for- 
malization of  the  society's  meetings.  In  the  language 
of  some  members,  the  meetings  have  often  been  oppres- 
sively "dead."  A  growing  lack  of  discussion  of  com- 
mittee recommendations  has  been  observable;  unques- 
tioned acceptance  of  reports  came  to  be  a  habit.  This 
is  not  a  healthy  condition. 

At  bottom  of  this  development  there  were  two  factors, 
if  we  appreciate  the  situation  rightly:  fir.st,  well-estab- 
li.shed  confidence  on  the  part  of  the  members  in  the 
judgment  and  representative  character  of  the  commit- 
tees; second,  a  more  or  less  con.scious  inclination  to 
discount  or  even  frown  down  opposition  in  open  meet- 
ing, on  the  sound  theory  that  much  hard  work  and 
honest  purpose  may  be  defeated  by  one  or  two  ill-in- 
formed objectors  able  to  impress  their  audience.  In  the 
light  of  these  reasons  the  resulting  machine-like 
sy.stem  appears  ju.stified;  and  yet  it  is  necessary  to  say 
that  the  effect  is  deadly.  The  society  has  become  a  ma- 
chine— a  highly  perfect  one,  yet  a  machine. 

With  this  perfection  of  machine-like  operation  of  the 
.society's  committee  sy.stem,  exemplified  in  the  smooth 
acceptance  of  the  steel  report,  further  progress  is  likely 
to  be  toward  deterioration.  The  committees  have  grown 
strong,  but  the  society  has  grown  weak  and  listless. 
Even  now  there  is  legitimate  question  whether  the  gen- 
eral society  retains  sufficient  vigor  to  cope  with  its  com- 
mittees, or  whether  the  tail  docs  not  .sometimes  wag 
the  dog;  and  if  the  results  hitherto  have  all  been  safe 
and  commendable  it  is  in  spite  of,  not  because  of,  the 
control  of  real  work  by  committees. 

It  is  pertinent  to  suggest— though  this  is  .somewhat 
aside  from  the  present  purpose— that  the  time  may  have 
rome  to  transfer  all  committee  work  of  the  society  from 
private  to  public  status.  It  is  a  long-.standing  tradition 
that  committees  should  work  in  closed  sessions,  but  the 
functions  of  the  American  Society  for  Testing  Materials 
and  its  committees  are  much  too  important  to  be  bound 


by  tradition  if  it  threatens  the  soundness  of  the  results. 
So  long  as  a  committee  is  not  all-inclusive  but  is 
merely  representative  of  the  interests  involved,  its  work 
may  safely  be  done  in  private;  the  open  meeting  of  the 
societj'  can  be  counted  on  to  scrutinize,  question,  and 
check  up  the  committee's  reports.  But  when,  as  has 
come  to  be  the  aim  in  this  society,  all  interested  parties 
are  brought  together  in  the  committee,  the  power  to 
check  up  the  results  in  open  meeting  is  paralyzed.  There 
is  unlikely  to  be  any  thorough  detail  knowledge  of  the 
subject  outside  the  committee,  and  the  society  is  there- 
fore powerless  to  go  behind  the  returns.  Under  such 
conditions  no  sujiervision  of  committee  work  is  possible 
unless  the  work  is  done  in  open  sessions. 

Effective  co-operation  of  all  elements  of  the  society 
would  be  promoted  by  such  a  system,  we  venture  to  sug- 
gest, and  therewith  the  society's  easy  and  rapid  progress 
toward  dull  lifelessness  would  be  checked.  But  the 
mere  change  of  system  would  do  little  toward  supplying 
a  new  vital  force,  and  it  is  only  by  such  a  force  that  the 
present  perfected  machine  can  again  be  transformed 
into  a  living  thing. 

The  proposal  that  the  study  of  materials  he  cultivated 
as  a  distinct  major  phase  of  the  society's  work  contains 
the  promise  of  new  vitality  for  the  society.  This  pro- 
posal has  been  under  consideration  for  a  year.  Much 
thought  has  been  given  to  it,  apparently,  but  no  active 
conclusion  has  been  reached.  The  importance  of  bring- 
ing into  action  a  new  inspiration  for  fruitful  activity 
within  the  society  warrants  the  hope  that  a  conclusion 
may  soon  be  reached. 

Active  work  in  the  technical  field  with  no  refei'ence 
to  specifications  would  give  to  the  general  meetings  of 
the  society  a  purpose  and  direction  which  they  now  lack. 
Through  its  inspiration,  we  may  hope,  thought  in  the 
field  of  testing  and  materials  would  again  attain  such 
a  growth  that  specification-making  would  appear  in  its 
true  light  as  a  by-product  rather  than  an  end  in  itself. 
An  inexhaustible  wellspring  of  life  for  the  society  would 
be  created.  But  only  specific  initiatory  steps  on  the 
part  of  the  governing  authorities  of  the  society  can 
enlist  the  member.ship  in  the  larger  field  of  work:  mere 
suggestion,  though  it  be  a  president's,  is  ineffective. 

Already  a  realignment  of  the  society's  work  has  been 
initiated,  in  most  promising  manner.  Co-ordination  of 
the  study  of  testing  methods  and  control  of  terminology 
have  been  placed  in  charge  of  central  committees  so 
constituted  as  to  work  by  co-operation  rather  than  dic- 
tation. Through  this  and  perhaps  further  co-ordina- 
tion, the  specification  committees  can  be  relieved  of 
much  of  the  formal  detail  in  which  they  are  now  in- 
volved, and  they  will  then,  with  attention  solely  to  the 
technical  tasks  entrusted  to  their  care,  be  able  to  work 
yet  more  efficiently  than  hitherto.  At  the  same  time 
steps  have  been  taken  to  draw  the  society  membership 
and  the  committees  into  a  closer  circle,  by  the  inaugura- 
tion of  a  quarterly  bulletin  of  the  society  for  the  avowed 
purpose  of  keeping  the  membership  more  closely  in- 
formed on  committee  work.  Those  several  steps  all  tend 
to  strengthen  the  terhniral  spirit,  both  of  the  commit- 
teeman and  of  the  general  member. 

With  improvement  of  the  .society's  mechanism,  thus 
initiated,  there  should  now  be  joined  the  inspiration  of 
a  new  purpose.  Its  vitalizing  force  is  needed.  Its  in- 
fluence would  surely  recall  the  society  from  its  threat- 
ened lethargy,  and  would  cause  productive  activity  to 
displace  the  dull  routine  of  some  of  the  past  .sessions. 
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Engineering  College  Registration  Shows  4-Per  Cent  Gain 

Census  by  "Engineering  News-Record"  Covers  48,312  Students  in  81  Institutions  Located  in  36  States- 
Mechanical  Engineering  Most  Popular  Course 


THE    GEOGRAPHICAL    DISTRIBUTION    OF    ENGINEERING 
COLLEGES  IN  "ENGINEERING  NEWS-RECORD'S"  CENSUS 


"Engineering  News-Record"  presents  here- 
with the  results  of  a  census  which  it  has  made 
of  the  registration  at  engineering  colleges 
throughout  the  country.  The  chief  objects  of 
the  inqidry  were  to  compare  the  figures  for  the 
collegiate  year  just  ended  (1920-21)  ivith  those 
of  the  preceding  year  (1919-20),  with  a  view  to 
determining    whether    the    general    demand    for 


engineering  training  is  increasing  or  decreas- 
ing, and  to  what  extent,  and  which  of  the 
several  specialized  courses  of  study — civil,  me- 
chanical, electrical,  mining,  and  chemical  engi- 
neering— are  attracting  the  most  students.  In 
other  words,  the  census  aims  to  present  figures 
which  indicate  the  general  status  of  technical 
education  as  regards  college  attendance. 


THE  statistics  of  engineering  college  registration  in 
this  article  are  based  upon  returns  from  81  insti- 
tutions in  36  states,  and  show  a  total  registration  for 
the  college  year  1920-21  of  48,312  students  in  all 
engineering  courses  as  against  46,395  for  the  previous 
year — a  gain  of  4.1  per  cent.  This  gain  is  noteworthy 
in  view  of  the  fact  that  this  year's  freshman  classes 
totaled  18,073  students  as  against  20,357  last  year — a 
loss  in  freshman  registration  of  2,284  or  11.2  per  cent. 

War's  Influence  Felt 

The  apparent  paradox  presented  by  a  gain  in  total 
registration  in  spite  of  a  decline  in  the  number  of  men 
entering  college  in  the  freshman  class  is  accounted  for 
by  a  combination  of  circumstances  all  growing  out  of 
the  war.  Many  undergraduates  who  discontinued  col- 
legiate work  to  enter  the  military  or  naval  service 
returned  to  their  universities  this  year  to  complete 
their  courses,  so  that  the  three  upper  classes  at  the 
beginning  of  this  year  received  more  than  the  normal 
number  of  "new"  students,  most  of  whom  had  a  year 
or  more  of  college  training  to  their  credit. 

Another  fact  worth  emphasizing  is  the  war's  effect 
in  stimulating  interest  in  engineering  education. 
Reports  of  the  activities  of  our  technical  troops  over- 
seas apparently  fired  the  imaginations  of  a  large  num- 
ber of  young  men,  who  decided  to  become  engineers. 
The  result  was  that  at  the  beginning  of  the  college 
year  1919-20,  following  the  armistice,  the  freshman 
classes  in  many  institutions  were  abnormally  large. 

The  following  comment  from  Dean  Douglas  S.  Ander- 
son, of  Tulane  University,  New  Orleans,  where  the 
freshman  class  this  year  numbered  69  as  against  113 
for  1919-20,  js  significant:  "We  account  for  the  rather 
abnormal  increase  in  the  freshman  class  in  1919-20  by 


the  sudden  great  stimulation  given  to  technical  educa- 
tion from  the  experiences  of  the  war.  Our  experience 
indicates,  however,  that  many  of  these  men  who  just 
came  in,  were  not  at  all  adapted  to  engineering  and 
soon  dropped  out."  Dean  Anderson's  explanation, 
therefore,  if  it  can  be  applied  generally,  would  account 
for  the  freshman  increase  last  year  and  also  for  the 
decline  this  year.  The  general  process  of  after-war 
deflation,  apparently,  is  operative  in  our  engineering 
institutions  as  well  as  in  industry. 

How  Statistics  Were  Compiled 

Blank  forms  requesting  the  student  registration 
statistics  were  sent  to  118  engineering  institutions,  of 
which  81  colleges,  or  69  per  cent,  replied.  The  geog- 
raphical distribution  of  the  colleges  sending  in  returns 
is  indicated  on  the  accompanying  map.  Before  the 
figures  were  compiled  it  was  necessary  to  make  certain 
adjustments  to  bring  them  to  a  common  basis,  due  to 
the  fact  that  in  some  institutions  freshmen  are  not 
classfied  according  to  the  five  specialized  courses  listed 
in  the  questionnaire,  but  are  grouped  into  one  general 
body  and  after  the  first  year  assigned  to  civil,  mechan- 
ical, or  other  specialties.  In  such  cases  the  procedure 
was  to  allocate  the  freshmen  to  the  several  specialties 
and  to  "miscellaneous"  engineering  courses  in  the  same 
ratio  as  obtained  for  the  three  upper  classes.  Another 
adjustment  of  the  figures  was  required  in  the  cases  of 
those  institutions  where,  for  example,  the  electrical 
and  mechanical  courses  are  combined.  In  such  instances 
half  the  men  reported  were  arbitrarily  assigned  to 
mechanical  engineering  and  half  to  electrical  engineer- 
ing. This  assumption  seemed  reasonable  because  the 
total  figures  for  this  year  disclosed  a  registration  of 
12,159  students  in  mechanical  engineei'ing  and  12,118 
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in  electrical  engineering — practically  an  equal  division. 
An  effort  was  made  to  confine  the  statistics  to  purely 
engineering  courses.  Some  of  the  colleges,  for  example, 
included  in  their  returns  registrations  in  courses  of 
agriculture,  commerce,  forestry,  etc.  The  returns  under 
these  headings  were  eliminated.  There  were  included, 
however,  under  a  column  of  "miscellaneous"  courses, 
such  subjects  as  architectural  engineering,  industrial 
management,  fire  protection  engineering,  commercial 
engineering,  textile  engineering  (an  important  course 
in  one  of  the  Southern  colleges),  naval  architecture, 
and  similar  strictly  engineering  specialties. 

Mechanical  Engineering  Most  Popular 

Table  I  gives  a  summary  of  the  registration  statis- 
tics for  the  81  engineering  colleges  reporting  for  the 
years  1919-20  and  1920-21.  It  will  be  noted  that,  with 
respect  to  the  total  registration,  all  courses  except 
chemical  engineering  showed  a  gain  this  year  over  last 
year.  In  the  case  of  the  freshman  registration,  on  the 
other  hand,  a  loss  is  shown  in  every  column.  During 
1919-20  the  freshman  registration  amounted  to  43.8 
per  cent  of  the  total  college  registration,  while  this 
year  the  freshman  were  37.4  per  cent  of  the  total. 

The  figures  show  that  mechanical  engineering  is  the 
most  popular  course  in  our  technical  colleges.     This 

TABLE  I.  SUMMARY  OF  RETURNS  FROM  81  ENGINEERING 
COLLEGES.  SHOWING  BOTH  TOTAL  AND  FRESHMAN 

REGISTRATION 
Year  Civil        Meth.      Elertr.    Mining    Chem    Misc.         ToUl 

1919-20  (total) 8.469      11.693      11.285      2.252      6.588      6,108        46.395 

1920-21  (total) 8.592      12.159      12.118      2,431      6,486      6,526        48,312 

Gain  (-f)  or  loss  (—)    -fl23       +466       -1-833     ^179     —102     -!-4l8       -(-1.917 

1919-20      (Freshmen 

only) 3.612        5.089        5,487         903      2.652      2,614        20,357 

1920-21       (Freshmen 

only) 3,046        4.607        5.089         780      2.249      2.302        18.073 

o'ain  (-h)  or  loss  (— )     —566      —482      —398    —123     —403     —312     —2,284 


year  12,159  students  were  registered  in  this  specialty 
and  last  year  11,693,  a  gain  of  466.  Electrical  engi- 
neering runs  mechanical  engineering  a  close  second, 
the  figures  for  this  year  and  last  year  being,  respec- 
tively, 12,118  and  11,285,  or  a  gain  of  833.  Civil  engi- 
neering comes  third  with  8,.592  undergraduates  this 
year  and  8,4G9  last  year.  Chemical  engineering,  with 
about  6,500  students  for  the  past  two  years,  takes 
fourth  place,  while  the  mining  engineering  course,  in 
fifth  place,  shows  a  consideraVjly  smaller  registration 
than  any  of  the  others — 2,431  this  year  as  against  2,252 
last  year.  A  reference  to  Table  2  indicates  the  per- 
centage relation  of  the  registration  in  the  several 
special  courses  to  the  total,  and  also  the  freshman  per- 
centages. 

Of  the  81  institutions  sending  in  returns,  51  reported 
gains  in  total  registration,  29  losses,  and  1  no  change. 
In  freshman  registration  alone,  however,  49  colleges 
reported  losses  as  against  30  reporting  gains,  figures 
for  two  institutions  not  being  available. 
Fourteen  Pa.'^s  1,000-Mark 

Fourteen  of  the  colleges  are  giving  engineering 
instruction  to  1,000  or  more  students.  The  highest 
registration  figures  are  reported  by  the  Ma.-^sachusetts 
Institute  of  Technology,  Cambridge,  Mas.s..  with  2,747 
students.  Next  in  point  of  size  comes  the  University 
of  Michigan,  Ann  Arbor,  Mich.,  with  2.212;  third. 
Purdue  University,  Lafayette,  Ind.,  with  1.845;  fourth, 


Cornell  University,  Ithaca,  N.  Y.,  with  1,825,  and  fifth, 
the  University  of  Illinois,  Urbana,  111.,  with  1,818.  The 
other  nine  institutions  above  the  1,000-mark  are,  in 
order  of  size,  as  follows:    Ohio  State  University,  1,473; 
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TOTAL  AND  FRESHMEN  REGISTRATION  AT  BEGINNING 
OF  COLLEGE  TEARS  1919-20  AND  1920-21 

University  of  California,  1,323;  Georgia  School  of 
Technology,  1,307;  University  of  Minnesota,  1,284; 
Pennsylvania  State  College,  1,233;  Texas  Agricultural 
and  Mechanical  College,  1,169;  University  of  Wisconsin, 
1,150;  Rensselaer  Polytechnic  Institute,  1,039;  Iowa 
State  College,  1,011. 

The  largest  gain  in  registration  this  year  is  shown 
by  Cornell,  with  395  more  students  than  in  1919-20. 
Massachusetts  Institute  of  Technology  comes  next  with 
an  increase  of  367.  The  greatest  loss  in  total  regis- 
tration was  suffered  by  the  Carnegie  Institute  of 
Technology,  with  246  less  students  this  year  than  last. 
The  next  greatest  loss  was  sustained  by  the  University 
of  Minnesota,  with  162.  The  University  of  Mississippi, 
with  48  engineering  students  this  year,  showed  the 
smallest    total   registration. 

The  curriculum  of  the  Massachusetts  Institute  of 
Technology  is  the  most  highly  specialized  of  any  of 
the  colleges.  In  addition  to  the  five  basic  engineering 
courses  listed  in  the  questionnaire,  there  were  reported 
courses  in  the  following  specialties:  Architecture, 
chemistry,  biology  and  public  health,  physics,  general 
science,  general  engineering,  sanitary  engineering, 
geology,  naval  architecture,  electro-chemical  engineer- 


TABLE    II.     PERCENTAGE    RELATION   OF   SPECIAL   COURSES   TO 
TOTAL  AND  TO  FRESHMAN  REGISTRATION 


I>rr  Cent  o(  Total 

Per  Cent  of  Freshman 

Rrgi- 

tration 

Registration 

Course 

1919   20 

1920-21 

1919-20           1920-21 

Civil 

18  2 

17   8 

17  8                 17  0 

Mer-baniral 

25   2 

25  2 

24  7                 25  6 

Ele<^ri.Bl 

24   3 

25   1 

27   1                 27  8 

MiDiof 

5  0 

4  5                  4  3 

Chemial 

14   2 

13  4 

13  1                 12  5 

.Mi»r-ellaDeou<t 

13   3 

15  5 

12  1                 12  8 

Total  100  0 

For  1919-20   Freshman   regi<trati'in 

1920-21  il  dropped    tu    37   4  pe.  eei.t. 


100  0 


100  0 


100.0  luu  u  luv  V 

43  8  per  cent  of   the  total   and  f(^ 


ing,  engineering  administration,  aSro  engineering  and 
mathematics.  At  the  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  on  the  other  hand,  a  single  course, 
mechanical  engineering,  is  offered. 

At  a  few  Institutions  engineering  is  a  post-graduate 
course  requiring,  in  the  case  of  Columbia  University, 
three  years  of  college  work  for  admission.    At  Harvard 
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students  may  register  in  the  college  for  the  first  two 
years  of  the  engineering  program  and  transfer,  without 
loss  of  time,  at  the  end  of  either  the  first  or  second 
year  to  the  engineering  school,  provided  they  have 
chosen  courses  with  this  end  in  view.  At  Yale  stu- 
dents in  the  freshman  and  sophomore  years  are  not 
divided  into  specialized  groups,  but  are  classified  un- 
der the  head  of  "engineering  science."  At  the  State 
University  of  Iowa  segregation  of  the  students  into 
special  courses  occurs  only  in  the  senior  year.  In  fact, 
there  are  fifteen  or  twenty  returns  indicating  that 
classification  in  the  special  courses  does  not  occur  until 
after  the  completion  of  the  freshman  year. 

At  some  colleges  it  has  been  found  necessary  to  limit 
the  number  of  entering  students,  due  to  the  lack  of 
facilities  for  handling  more  than  a  specified  number. 
At  Lehigh  University  and  elsewhere  the  enrollment 
in  1919-20  was  abnormally  large,  due  to  the  presence 
of  students  returned  from  war  service.  When  it  ap- 
peared that  the  freshman  enrollment  at  Lehigh  would 
be  equally  large  for  1920-21,  according  to  Raymond 
Walters,  registrar,  the  university  limited  the  freshman 
class  to  400  in  all  courses,  including  art,  science,  and 
business  administration.  No  more  applicants  were 
accepted  after  Aug.  11,  1920.  The  definite  policy  of 
Lehigh  University  has  been  to  limit  the  entering  class 
to  a  number  for  which  adequate  facilities  are  afforded. 

Selecting  Students  at  N.  Y.  U. 

New  York  University  is  going  a  step  further  by 
"selecting"  its  new  students.  Every  candidate  must 
be  ready  from  the  academic  point  of  view;  otherwise 
he  is  not  considered.  He  must  also  pass  personnel 
and  psychological  tests  on  the  basis  of  which,  according 
to  Dean  Charles  H.  Snow,  a  large  number  of  men  are 
refused  admission.  This  course  has  been  found  neces- 
sary because  the  university  wishes  to  reduce  freshman 
mortality  and  to  restrict  the  size  of  the  undergraduate 
body  to  the  facilities  provided. 

Commenting  upon  present  conditions  in  the  engineer- 
ing college  at  the  University  of  Wisconsin,  Dean  F. 
E.  Turneaure  has  summarized  the  situation  in  these 
words:  "The  upper  classes  are  now  feeling  the  effect  of 
the  large  increases  in  the  lower  classes  of  last  year 
and  our  facilities  are  taxed  to  the  limit.  The  entering 
class  this  year  is  slightly  less  than  last  year,  number- 
ing about  400  and  the  total  attendance  at  the 
college  is  about  1,200.  This  is  an  increase  of  70  per 
cent  over  the  pre-war  average  and  represents  a  total 
attendance  which  just  about  corresponds  to  a  freshman 
class  of  400.  It  is  likely,  therefore,  that  the  attendance 
will  remain  about  stationary  at  the  present  figures  for 
the   next   three   or   four   years." 

Dean  Turneaure  finds  that  the  present  attendance  at 
the  University  of  Wisconsin  is  about  what  would  have 
been  predicted  by  an  extension  of  the  curve  of  growrth 
prior  to  the  war.  That  is  to  say,  the  effect  of  the  war 
was  merely  to  make  a  deep  notch  in  this  curve  and 
recovery  since  the  war  has  brought  the  registration 
back  nearly  to  the  normal  line. 

Pennsylvania  State  College,  Dean  R.  L.  Sackett  re- 
ports, refused  entrance  to  1,100  students  in  September, 
1920,  about  400  to  450  of  whom  would  have  been  fresh- 
man engineers.  In  1919  the  college  was  unable  to 
receive  between  300  and  400  because  of  lack  of  facil- 
ities. At  Leland  Stanford,  Jr.,  University,  California, 
Prof!  Charles  D.  Marx  reports,  the  number  of  first-year 


students  is  limited  to  450  for  the  autumn  quarter  and 
50  additional  for  the  winter  and  spring  quarters.  At 
this  institution  all  first-  and  second-year  students  are 
registered  in  the  lower  division  and  not  in  any  special 

department. 

Statistics  from  14  Representative  Colleges 

Conditions  in  our  technical  colleges  were  so  disar- 
ranged during  the  war  that  a  comparison  of  this  year's 
registration  figures  with  those  of  1917  and  1918  are 
of  little  value  except  as  an  index  of  an  abnormal  and 
temporary  state  of  affairs.  As  a  matter  of  passing 
interest,     however.     Table     III,    containing    composite 


TABLE    III.     figures    FROM     14    REPRESENTATIVE    COLLEGES 
selected   GEOGRAPHICALLY—  1 9 1 7- 1 92 1 

Per  Cent 
No.  and  Loi-ation  Gala 

of  Colleges  1917-18      1918-19        1919-20        1920-21     1917-1920 

Four,  East 3,756  4,199  5,753  6,444  72 

Three,  Middle  West 2,000  2,643  3,976  3,979  99 

Three,  West 708  1,583  1,739  1,757  148 

Two,  Parifl.- Coast 828  1,466  1,463  1.482  79 

Two,  South 978  1,317  2,216  2.169  122 

Total 8.270  11,208  15.147  15,831  91 

Yearly  gain  per  cent 35.5  35.2  4.5  ... 


registration  figures  for  fourteen  colleges,  selected  so 
that  all  geographical  divisions  of  the  country  might  be 
represented,  are  given  for  the  four  college  years  be- 
ginning in  the  fall  of  1917.  Representing  the  East,  in 
Table  III,  are  the  Massachusetts  Institute  of  Tech- 
nology, Cornell,  Pennsylvania  State  College,  and  the 
University  of  Pennsylvania;  for  the  Middle  West,  Uni- 
versity of  Illinois,  Iowa  State  College  and  University 
of  Wisconsin;  for  the  West,  University  of  Idaho,  Colo- 
rado School  of  Mines,  and  Texas  Agricultural  and 
Mechanical  College;  for  the  South,  Georgia  School  of 
Technology  and  University  of  Alabama;  and  for  the 
Pacific  Coast,  University  of  California  and  University 
of  Washington. 

The  foregoing  list  is  balanced,  geographically,  and 
includes  large  and  small  institutions  as  well  as  private 
and  state  universities.  On  the  basis  of  these  figures 
this  year's  registration  is  91  per  cent  greater  than  that 
of  the  college  year  1917-18.  Starting  with  the  college 
year  1917-18  the  yearly  increases  are  35.5  per  cent, 
35.2  per  cent,  and  4.5  per  cent.  The  latter  figure, 
based  on  the  returns  from  the  fourteen  selected  col- 
leges, agrees  closely  with  the  4.1  per  cent  gain  computed 
from  the  returns  of  the  81  institutions  this  year. 

A  marked  difference  in  the  percentage  gains  from 
1917  to  1920  is  shown  by  the  geographical  groups  above 
noted.  The  four  Eastern  colleges  increased  72  per  cent, 
while  the  three  Western  institutions  increased  148  per 
cent,  with  the  others  between  these  limits.  These  fig- 
ures, however,  should  be  interpreted  as  showing  an 
abnormal  condition  of  affairs  four  years  ago.  In  other 
words,  the  percentages  are  high,  not  because  an  unusu- 
ally large  number  of  students  registered  this  year,  but 
because  there  was  a  decided  slump  in  the  year  1917. 

Reverting,  finally,  to  this  year's  statistics  for  the 
81  colleges,  it  would  seem  that  conditions  have  again 
become  stabilized  as  shown  by  the  '4  per  cent  gain 
this  year  over  last  year.  In  conclusion  it  should  be 
pointed  out  that  this  year's  registration  of  48,312 
students  represents  only  the  81  engineering  institu- 
tions answering  this  journal's  questionnaire;  the  total 
number  of  students  studying  engineering  through  the 
country  is  considerably  larger  than  this  figure. 
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Indian  State  Builds  a  Power  and 
Irrigation  Dam 

Dam  Now  Under  Way  on  Project  in  State  of  Mysore 

One  of  Large  Masonry  Structures 

of  the  World 

By  E.  W.  T.  Slater 

Hassan,  Mysore  State.   India 

r>IDIA  has  long  been  famous  for  its  irrigation  devel- 
opments. In  the  State  of  Mysore,  particularly,  a 
great  deal  of  attention  has  been  paid  to  this  subject, 
and  in  the  two  great  projects,  the  Marikanave  Dam  and 
the  Krishnaraja  Sagara  Project,  are  two  splendid  in- 
stances of  what  can  be  accomplished  by  engineering 
skill.  These  schemes  have  made  cultivable  large  dis- 
tricts which  would  otherwise  have  been  continually 
threatened  by  a  famine. 

The  river  Kaveri,  which  runs  through  the  Mysore 


KRISHNARAJA  SAU.ARA  DAM  ACROSS  THE  KAVERI  RIVER 

IN  INDIA 

Ramps  built  for  workmen  during' construction. 

State  and  then  through  the  Madras  Presidency,  is  looked 
upon  by  the  people  of  South  India  as  endowed  with  great 
sanctity,  in  fact  it  is  called  "The  Ganges  of  the  South," 
for  there  are  millions  of  people  who  are  entirely  depend- 
ent on  its  supplies  for  their  livelihood.  Every  year  the 
rains  come  in  the  monsoon  season  and  the  river  becomes 
a  mighty  life-giving  power  to  the  farmers  whose  lands 
lie  in  the  vicinity.  Yet  for  six  months  of  the  year,  the 
flow  of  water  will  hardly  suffice  to  irrigate  a  fraction  of 
the  land  that  could  be  cultivated  were  it  possible  to  con- 
serve the  heavy  monsoon  flow.  By  means  of  anicuts 
something  has  been  done,  but  the  government  of  Mysore, 
realizing  the  great  advantage  of  a  huge  dam  across  the 
river,  prepared  several  schemes,  but  the  one  finally  de- 
cided on  was  that  now  known  as  the  Krishnaraja  Sagara 
Project,  after  the  ruling  prince  of  Mysore.  The  work 
has  now  reached  an  advanced  stage,  though  it  is  esti- 
mated that  it  will  require  two  more  years  to  complete 
the  whole  scheme. 

The  objects  for  which  the  dam  has  been  raised  are 
two.  In  the  first  place,  the  Mysore  Durbar  was  anxious 
to  increase  greatly  the  area  of  cultivable  land,  and  to 
a-saure  the  farmers  of  an  unfailing  supply  of  water 
throughout  the  year.  In  the  .second  place,  it  was  neces- 
sary to  increase  the  supply  of  water  for  the  large  elec- 
trical power  works  situated  at  Sivasumudrum,  lower 
down  the  river,  as  there  were  period.s  of  the  year  when 
this  supply  was  in  danger.  The  Kolar  gold  fields  are 
consumers  of  large  quantities  of  electrical  power,  and 
their  i;icreased  demands  have  placed  a  great  strain  on 


the  capacity  of  the  present  available  supply  of  water. 
With  these  two  objects  in  view  the  Mysore  government 
felt  justified  in  beginning  a  scheme  which  would  involve 
the  expenditure  of  large  sums  of  money,  and  prove  a 
strain  on  the  finances  of  the  states. 

The  storage  reservoir,  when  the  dam  is  complete,  will 
be  41,500  million  cu.ft.  The  lake  thus  formed  will  be 
over  forty  miles  in  circumference.  Such  a  wide  area  of 
water  will  seriously  affect  a  considerable  number  of 
villages,  for  the  total  acreage  of  submerged  land  is 
nearly  thirty  thousand  acres.  About  twenty  villages 
will  be  wholly  or  partially  submerged,  and  over  ten 
thousand  persons  rendered  homeless.  It  was  therefore 
necessary  in  considering  the  scheme  to  see  what  pro- 
vision could  be  made  for  these  people,  and  a  careful 
survey  of  the  whole  resulted  in  a  plan  for  their  emigra- 
tion to  other  lands,  each  family  receiving  a  just  compen- 
sation for  its  losses.  Houses  have  been  erected  in  the 
new  districts  by  the  farmers  with  the  assistance  of  the 
government,  and  the  government  is  taking  advantage  of 
the  opportunity  thus  afforded  of  building  model  vil- 
lages which  ought  to  serve  as  a  useful  object  lesson  to 
the  surrounding  villages. 

The  final  height  of  the  dam,  which  is  of  rubble  mason- 
ry, with  cut  stone  faces,  will  be  120  ft.,  but  it  is  proposed 
to  build  this  in  two  stages,  the  first  sufficient  to  store  80 
ft.  of  water.  When  the  full  height  is  reached,  the  water 
supply  will  be  enough  to  guarantee  all  the  demands 
made  for  electric  power,  and  provide  also  irrigation  for 
over  half  a  million  acres  of  land.  The  excavation  and 
clearing  of  the  foundations  for  the  masonry  dam  was 
complicated  by  the  fact  that  no  work  could  be  executed 


ROCK  CUT  FOR  THE  FOOTINGS  OF  THE  KAVERI 
RIVER  DAM 

in  the  river  bed  for  at  least  six  months  of  the  year, 
during  which  the  river  carried  a  discharge  varying 
roughly  from  6,000  to  150,000  cu.ft.  per  .sec.  Sound  rock, 
particularly  at  the  northern  bank  of  the  river,  was  found 
at  much  deeper  levels  than  was  originally  contemplated, 
with  a  necessary  increase  in  cost  and  labor.  The  first 
stage  length  of  the  masonry  dam  was  4,200  ft.,  but  the 
length  of  foundations  actually  laid  was  5,150  ft.  It  is 
estimated  that  the  completed  dam  will  contain  nearly 
thirty  million  cu.ft.,  over  two-thirds  of  which  has  been 
completed. 

In  order  to  pass  the  required  amount  back  into  the 
river,  a  number  of  sluices.  12  ft.  x  6  ft.  in  section  have 
been  built  in  the  body  of  the  dam  in  the  southern  half 
of  the  river  bed,  at  12  ft.  above  bed  level.    This  low  level 


1108 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  26 


Krishna  Iyengar,  Mr.  B.  Subba  Roa,  Mr.  B.  Garudaharya 
and  others  to  whom  great  credit  is  due.  The  labor  is 
exclusively  native  and  many  women  are  engaged  in  the 
heavy  work,  as  is  shown  in  one  of  the  views  herewith. 


WOMEN   WORKING    ON   THK  KKISHNAKAJA   SAGARA    DAM 

enables  the  Mysore  Durbar  to  pass  the  requisite  quan- 
tity through  no  matter  how  low  the  lake  may  be.  In 
addition  to  these  sluices  others  have  been  made  with  the 
object  of  passing  the  water  through  into  the  long  irri- 
gation channels  which  are  being  built  to  irrigate  Mysore 
lands.  Already  three  large  channels  have  been  cut  and 
are  now  in  use.  One  of  the  proposed  canals  is  a  some- 
v/hat  large  undertaking,  for  it  is  proposed  to  take  the 
canal  across  the  Hulikere-Karighatta  range  of  hills  by 
means  of  a  tunnel  nearly  two  miles  long.  After  crossing 
the  ridge  the  canal  will  extend  about  70  miles  and  com- 
mand a  large  tract  of  country. 

On  the  left  bank  of  the  river  four  power  lines  of  6  ft. 
diameter  have  been  built  in  the  body  of  the  daln.  The 
head  of  water  available  for  power  generation  will  vary 
according  to  the  water  level  of  the  reservoir.  It  is  con- 
templated that  in  addition  to  supplying  the  necessary 
water  for  the  larger  power  station  at  Sivasumudrum,  it 
will  be  possible  to  generate  a  supply  at  the  dam  itself, 
which  would  be  available  for  the  city  of  Mysore  and 
other  places  not  touched  by  the  larger  lines. 

There  has  also  been  made  provision  for  a  large  weir 
which  will  partly  consist  of  rectangular  openings  fitted 
with  automatic  gates  and  partly  of  sluices  to  be  worked 
by  gearing.    The  spillway  will  be  1,800  ft.  long. 

The  Krishnaraja  Sagara  Project  compares  favorably 
for  size  with  the  other  large  reservoirs  constructed  in 
India.  The  principal  reservoirs  already  constructed  are 
the  Periyar  in  the  Madras  Presidency,  the  Marekanave 
in  the  Mysore  State,  Lake  Whiting  at  Bhatgarh  which 
supplies  the  Nira  Canal  in  the  Bombay  Presidency,  the 
Tansa  Resei-voir  which  is  the  principal  source  of  water 
supply  for  Bombay  and  Lake  Fife  near  Poona.  The 
maximum  height  of  the  Kaveri  Dam  will  be  143  ft.,  the 
corresponding  height  of  the  Periyar  Dam  is  173  ft.,  of 
the  Marekaneve  Dam  167  ft.,  of  Tansa  118  ft.  The  total 
capacity  of  the  Krishnaraja  Sagara  Reservoir  will  be 
41,000  million  cu.ft.,  that  of  Marekanave  30,145  million 
cu.ft.,  and  of  Periyar  6,185  million  cu.ft. 

The  scheme  was  conceived  many  years  ago,  when  the 
British  engineers  contemplated  some  such  project  but  it 
was  left  to  Sir  M.  Vishveshvarayya,  who  came  to  the 
state  as  chief  engineer,  to  have  the  honor  to  begin  the 
work.  Most  of  the  work  has  been  carried  out  during 
the 'time  he  has  been  employed  in  the  state,  but  he  has 
been  ably  seconded  by  Mr.  Karpur  Srinavasarav,  Mr.  K. 


Protective  Gallery  on  Tunnel  Approach 

A  PROTECTIVE  gallery  built  as  a  440-ft.  extension 
of  a  double-track  tunnel,  in  order  to  protect  the 
approach  against  rocks  falling  from  cliffs,  is  an  unusual 
piece  of  work  undertaken  recently  by  the  Great  Western 
Ry.,  England,  at  the  Parsons  tunnel,  near  Teignmouth. 
At  thi.s  point  the  line,  built  along  the  seashore,  is  on  a 
fill  at  the  base  of  a  cliff  rising  200  ft.  above  the  rails,  the 
fill  being  faced  with  a  masonry  sea  wall.  Concrete 
foundation  walls  for  the  new  work  are  carried  down  to 
rock  and  extend  up  to  the  springing  line,  the  upper 
portion  being  faced  with  brick. 

This  double-track  gallery,  conforming  to  the  tunnel 
section,  is  29  ft.  wide  and  22  ft.  high,  with  a  semicircular 
five-ring  brick  arch.  Concrete  is  filled  in  over  the  crown 
and  haunches,  sloping  from  the  center  to  each  side  and 
covered  with  ';  in.  of  asphalt.  The  exterior  faces  of 
the  gallery  have  a  batter  of  4  to  1,  corresponding  to 
that  of  the  sea  wall. 


COVERED  .VPPROACH  TO   RAILWAY   TUNNEL 

In  construction,  a  steel  shield  201  ft.  long  formed  the 
arch  centering,  being  composed  of  five  ribs  shaped  to 
the  contour  of  the  arch  and  having  vertical  legs  seated 
on  timber  stringers.  Two  sets  of  stringers  were  used, 
separated  by  wedges  to  provide  for  adjustment,  the 
lower  stringer  resting  on  a  concrete  base.  The  ribs 
were  made  of  double-head  rails,  laid  flat  and  connected 
by  struts  and  diagonal  braces.  Transverse  members 
about  5i  ft.  below  the  crowm  carried  king  posts  and  knee 
braces  and  formed  a  support  for  gang  planks.  At  the 
forward  end  of  the  shield  a  working  deck  was  formed 
level  with  these  planks. 

For  moving  the  shield  it  was  supported  by  jacks  while 
blocking  was  removed  between  the  stringers  and  was 
then  lowered  about  6  in.  onto  iron  rollers  placed  on  the 
lower  stringer.  A  wire  cable  was  hitched  to  chain 
bridles  attached  to  the  posts  of  the  ribs  and  was  oper- 
ated by  a  hand  winch  or  hoist.  These  particulars  are 
taken  from  an  article  in  the  Engineer,  of  London.  The 
work  was  under  the  direction  of  E.  G.  Matheson,  res- 
ident engineer,  and  W.  W.  Grierson,  chief  engineer, 
Great  Western  Ry. 
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Ethical  and  Practical  Considerations  Regarding  the 
Engineering  Corporation 

Development  Led  Naturally  to  Association  with  Non-Engineers— Ethical  Questions  Not  Essentially 
Different  from  Those  Confronting  Individual  Consultants 


FOLLOWING  the  approval  by  the  Governor  of  New- 
York  of  the  amended  engineers'  licensing  bill,  which 
permits  engineering  corporations  to  practice  engineer- 
ing provided  those  in  charge  of  the  work  which  con- 
stitutes such  practice  are  licensed  engineers,  Gano 
Dunn,  as  the  representative  of  the  group  which  prepared 
and  presented  to  the  Governor  the  petition  favoring  the 
bill,  has  reported  back  to  each  of  the  individual  signers 
of  the  petition  the  action  of  the  Governor.  Opportunity 
is  taken  at  the  same  time  to  present  to  these  signers 
a  lengthy  brief  in  defense  of  the  engineering  corpora- 
tion, under  the  title,  "Why  Limit  the  Opportunities  of 
the  Professional  Engineer?" 

The  brief  points  out  certain  differences  between  the 
practice  of  engineering  and  of  law  and  medicine,  de- 
scribes the  development  of  the  engineering  corporation 
and  its  advantages  to  the  client  and  to  the  profession,  and 
discusses  ethical  questions  which  have  been  brought  up 
in  the  recent  controversy  regarding  engineering  cor- 
porations. (Previous  discussions  of  the  same  subject 
will  be  found  in  Engineering  News-Record  of  March  24, 
1921,  page  518,  and  April  28,  page  724.) 

Mr.  Dunn's  brief  is,  in  part,  as  follows: 

Development  of  Construction  Function 

It  used  to  be  that  "purely  professional"  engineering  was 
ocnsidered  limited  to  the  function  of  design,  the  preparation 
of  specifications,  the  negotiating  and  letting  of  contracts 
and  judicial  supervision. 

The  execution  of  design — that  is,  the  function  of  con- 
struction— was  let  to  a  "contractor,"  who  In  competitive 
bidding  named  a  unit  price  or  a  lump  sum  for  which  he 
would  do  the  work  and  take  the  risk.  Then,  under  the 
oversight  of  the  engineer,  who  served  in  a  judicial  capacity, 
the  contractor  would  execute  the  contract  at  his  own  ex- 
pense as  cheaply  as  he  honestly  could  in  compliance  with 
the  specifications,  with  the  legitimate  object  of  making  a 
maximum  profit  out  of  the  job. 

The  engineer  represented  the  client's  interest,  the  con- 
tractor represented  his  own,  and  once  the  contract  was 
signed,  these  interests  were  strongly  opposite.  The  client 
1  aid  the  engineer  a  stipulated  fee,  usually  a  percentage  on 
the  construction  cost  of  executing  his  designs. 

As  the  engineering  field  broadened  and  developed  and 
particularly  as  it  came  to  involve  more  of  the  mechanical, 
electrical,  chemical,  and  in  general  the  physical  sciences, 
projects  took  on  an  increasing  complexity  during  construc- 
tion, far  exceeding  that  of  the  earlier  days  when  civil  en- 
gineering principally  covered  the  field.  The  work  of  the 
contractor  as  well  as  the  work  of  the  engineer  had  to 
broaden  and  become  more  scientific  and  complicated. 

The  greater  complexity  of  projects  and  the  necessary 
correlation  of  all  parts  made  it  increasingly  difficult  to 
harmonize  the  separate  interests  and  interrelations  of 
groups  and  types  of  contratt^irs  on  a  job,  and  especially  to 
foresee  and  fix  in  advance  in  the  designs  and  specifications 
in  a  manner  to  stand  the  strain  of  oppositsness  of  interest, 
all  the  details  that  are  necessary  before  work  can  be  let 
under  contract  at  a  lump  sum. 

In  cases  where  special  rapidity  was  desirable  or  where 
the  work  was  extremely  difficult  so  that  a  contractor  would 
not  take  the  risk  without  profit  that  was  rcKardcd  as  in- 
ordinate; or  where  the  work  involved  so  little  risk  it  was 
not  considered  desirable  to  pay  a  contractor's  profit  on  ac- 


count of  the  overhead  costs  it  contained;  or  where  there 
was  necessity  that  the  design  should  be  subservient  to  new 
conditions  that  might  develop  as  the  work  progressed  and 
therefore  had  better  not  be  determined  completely  in  ad- 
vance; or  where  urgency  required  work  to  be  done  while 
plans  were  completing;  it  became  the  custom  for  the  client 
to  have  the  engineer  not  only  design  the  work  but  carry  it 
out  in  a  manner  that  was  termed  "by  administration." 

This  merely  meant  that  instead  of  letting  the  work  to  a 
contractor  with  opposite  interest,  the  engineer  having  the 
same  interest  as  the  client  and  with  the  client's  funds  would 
for  the  account  of  the  client,  engage  engineers,  foremen  and 
laborers,  purchase  materials  and  plant,  and  administer,  oi-- 
ganize,  supervise  and  execute  the  work  as  the  client's  agent. 

The  client  in  this  case  took  the  risk  and  the  engineer 
earned  for  the  client  what  would  have  been  the  contractor's 
profit.  The  engineer  received  none  of  this  profit  for  his 
extra  services  and  effort,  but  did  receive  a  larger  stipulated 
fee. 

In  this  way  and  with  the  growing  demand  for  the  carry- 
ing out  of  work  "by  administration,"  engineering  ofl;ices 
added  to  their  staffs  the  engineers  and  other  of  the  person- 
nel that  were  formerly  employed  by  the  contractor  and  as- 
sumed an  increasing  number  of  the  contractor's  functions, 
but  never  his  status  in  relation  to  the  client. 

Non-Engineer  Associates — When  the  engineer  did  an  in- 
creasing amount  of  work  "by  administration"  he  found  he 
needed  more  capital  and  sometimes  would  take  in  a  non- 
engineer  partner  or  associate  who  would  help  to  supply  this 
capital  and  who  would  also  perform  certain  essential  but 
non-engineering  parts  of  the  work,  such  as  the  function  of 
treasurer,  oflice  manager  or  purchasing  agent. 

The  non-engineer  would  usually  be  selected  for  his  com- 
mercial instinct  and  skill  in  these  functions — in  other  words 
would  be  a  better  business  man  than  the  technically  trained 
professional  engineer — and  the  combination  of  the  two 
types  made  for  strength,  economy  and  increasing  satisfac- 
tion to  the  client  on  account  of  more  successful  conserva- 
tion of  his  interests. 

Enlarging    Opportunity   for    Engineers 

The  interests  of  the  worker  and  the  owner  being  unified, 
the  judicial  function  of  the  engineer  was  no  longer  exer- 
cised as  to  the  work  as  a  whole  because  there  was  no  longer 
any  opposite  interest  against  which  to  protect  the  client. 
It  was  shifted  back  to  a  new  point  of  opposite  interest,  the 
relation  of  the  client  with  the  manufacturer  or  the  sup- 
plier of  material.  Thus  was  the  area  of  the  engineer's  field 
enlarged. 

The  work  and  responsibility  of  an  engineer  grew  therefore 
not  only  because  of  the  addition  of  now  branches  beyond  the 
capacity  of  an  individual  to  practise  but  also  because  of  the 
addition  of  new  functions  to  engineering  activities.  With 
these  enlargements  in  two  directions  the  individual  consult- 
ing engineer  even  if  he  had  many  employees,  was  not  as 
much  used  by  clients  for  certain  classes  of  work  as  re- 
sponsible-groups of  rngincers  who  formed  themselves  into 
what  has  been  termed  "unrestricted  partnerships"  or  en- 
gineering corporations,  and  who  were  prepared  to  assume 
the  responsibility  of  rxccuting  their  own  designs. 

Besides  the  advantage  it  offers  to  the  client,  the  group 
form  whether  it  be  unrestricted  partnership  or  corporation, 
ofTprs  much  to  engineers,  especially  to  those  with  their 
professional  careers  largely  before  them.  Irrespective  of 
his  proficiency,  the  work  of  a  single  consulting  engineer  is 
often  a  feast  or  a  famine  because  of  its  trreatcr  narrowness 
of  field.    The  work  of  the  engineering  group  is  steadier — has 
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a  better  load  factor — on  account  of  the  range  and  diversity 
of  its  activities. 

In  a  group  the  young  engineer  is  given  an  opportunity 
for  broad  experience  that  he  often  lacks  when  associated 
with  an  individual  engineer  and  on  account  of  the  usually 
greater  magnitude  and  importance  of  the  projects  carried 
out  by  the  groups,  the  young  engineer  has  opportunity  either 
to  specialize  intensively  in  branches  which  particularly  in- 
terest him,  or  by  going  from  one  branch  to  another  to  gain 
a  rounded  experience. 

In  this  way  the  engineering  groups  give  opportunity  for 
the  development  of  special  aptitudes,  for  the  freer  growth 
of  engineers  along  lines  for  which  they  show  exceptional 
talent  and  serve  as  schools  and  opportunities  for  very  high 
types  of  engineers  who  in  smaller  fields  could  not  reach 
such  effective  development. 

Function  of  Non-Engineers. — The  non-engineering  work 
of  the  groups  is  performed  by  non-engineers  who  are  as 
necessary,  as  expert  and  almost  as  much  specialized  in  their 
lines  as  the  engineers  are  in  theirs.  They  bring  vision  and 
knowledge  to  bear  and  perform  such  non-engineering  work 
better  than  engineers  would  perform  it. 

There  are  also  numerous  groups  which  do  not  carry  out 
construction.  Their  work  is  largely  done  in  the  fields  of  in- 
vestigating and  reporting,  including  the  valuation,  planning, 
operation  and  management  of  industrial  and  utility  enter- 
prises. 

Their  personnel  covers  a  wide  range  of  specialists  and, 
sometimes,  of  necessity,  many  non-engineers.  The  use- 
fulness of  these  groups  is  indicated  by  the  importance  of 
the  work  entrusted  to  them,  which  very  often  is  the  basis 
of  large  financial  commitments  by  banking,  industrial  or 
other  interests. 

If  prevented  from  cooperating  in  the  group  form,  their 
effective  organization  would  largely  be  destroyed. 

Combined  Counsel 

There  comes  about  a  very  healthy  resolve  and  balance  of 
judgment,  which  augments  the  success  and  the  prestige  of 
the  engineei'ing  profession  when  engineers  call  to  their  aid 
in  the  consideration  of  the  financial,  commercial  and  legal, 
as  well  as  other  contacts  of  engineering,  men  from  these 
fields  to  participate  in  the  engineer's  group.  The  client 
knows  that  he  may  put  a  broad  utility  or  industrial  project 
involving  very  many  branches  of  engineering  into  the  office 
of  a  skilled  and  competent  group  with  confidence  that  it 
will  be  comprehensively  and  intelligently  carried  out,  not 
only  in  respect  to  its  purely  engineering  questions  but  in 
lespect  to  the  relations  which  these  bear  to  other  fields  in 
interested  contact  with  them.  In  such  counsel  there  is  wis- 
dom and  safety. 

There  is  no  reason  why  an  individual  consulting  engineer 
should  not — and  he  in  fact  often  does — perform  on  a 
smaller  scale  all  the  functions  performed  by  the  groups,  in- 
cluding the  function  of  construction,  but  it  is  not  as  con- 
venient for  him  to  do  it.  The  other  professional  engineers 
of  distinction  whom  he  needs  for  covering  the  larger  fields 
are  not  for  reasons  that  have  been  stated,  as  ready  tu  enter 
his  employ  as  they  are  to  work  in  a  larger  organization, 
enter  a  partnership  or  become  the  officers  of  a  corporation. 
Both  the  engineers  and  the  non-engineers  whom  he  needs 
to  employ  are  less  confident  of  their  future  with  him  than 
in  a  group.  He  usually  can  not  command  the  confidence  of 
capital  for  the  larger  field  to  the  extent  that  it  is  com- 
manded by  a  group  because  the  group  form  provides  for  a 
certain  continuity  or  succession  in  the  event  of  death  or  in- 
capacity, and  capital  is  reluctant  to  merge  itself  with  the 
private  fortunes  of  an  individual. 

The  larger  projects  and  the  more  complicated  work  tend 
towards  the  partnerships  and  corporations  not  because  they 
are  partnerships  and  corporations,  but  because  they  offer 
greater  facilities  and  safeguards  against  failure  in  such 
work.  Here  and  not  in  the  form  of  practise  is  the  deep 
cause  of  the  contention. 

It  is  acutely  recognized  by  all  that  engineering  can  in- 
clude the  function  of  construction  to  the  dignity  and  .ethics 
of  the  engineering  profession  and  to  the  honor  of  engineers 


only  when  no  divided  allegiance — no  oppositeness  of  inter- 
est— is  introduced. 

Is  there  an  oppo.site  interest  in  a  percentage  fee  for  con- 
struction? For  many  years,  it  has  been  customary  for  en- 
gineers and  architects  without  criticism  to  accept  such  fees 
for  design.  If  there  be  no  oppositeness  of  mterest  in  ac- 
cepting a  percentage  fee  of  say  6  per  cent  for  design,  how 
can  there  be  an  oppositeness  of  interest  or  divided  al- 
legiance in  accep'ting  a  percentage  fee  of  say  10  per  cent 
for  design  and  construction? 

The  sole  difference  is  the  quantitative  one  of  greater 
variety  of  duties  and  larger  and  more  valuable  service. 

Arithmetically,  it  is  true  that  under  a  percentage  fee  an 
increased  cost  to  the  client  means  a  slightiy  increased  fee 
to  the  engineer,  but  if  true,  it  is  as  true  of  design  as  it  is 
of  construction  and  the  temptation  to  earn  a  larger  fee  by 
extravagant  construction  is  no  greater  than  the  temptation 
to  earn  a  larger  fee  by  extravagant  design. 

While  it  is  arithmetically  true  that  in  a  percentage  fee 
there  is  a  small  element  of  oppositeness  of  interest,  it  is 
untrue  in  the  total  aspect  of  the  relation  because  the  repu- 
tation of  an  engineer  is  based  upon  the  economy  of  his  re- 
sults. While  if  extravagant  in  design  or  in  construction, 
he  may  increase  a  particular  fee  to  a  small  extent,  his 
work  will  not  compare  favorably  with  the  work  of  his  fel- 
lows, and  he  loses  not  a  part  but  the  whole  of  the  next  fee 
he  otherwise  would  be  likely  to  receive  from  the  client  or 
from  other  prospective  clients  who  consult  that  client. 

The  slight  arithmetical  oppositeness  of  interest  in  a  per- 
centage fee  is  an  absolutely  different  matter  from  the  es- 
sential oppositeness  of  interest  of  the  speculative  profit  of 
the  contractor  which  profit  consitutes  his  whole  reward. 

Engineers  who  perform  both  design  and  construction 
sometimes  style  themselves  Engineers  and  Constructors,  or 
Engineers  and  Contractors,  but  they  do  not  thereby  mean 
that  they  execute  lump  sum  contracts  under  their  own  de- 
signs. This  would  make  them  judges  of  their  own  per- 
formance which  would  not  only  be  unethical  but  would 
show  a  lack  of  business  sagacity  in  the  client. 

The  criterion  of  oppositeness  of  interest  is  the  infallible 
test  in  each  case.  It  is  to  the  honor  of  the  engineering  pro- 
fession that  disregard  of  this  criterion  is  rare,  although 
such  disregard  when  it  does  occur  is  not  confined  to  the 
partnership  or  corporation  forms  of  practice. 

Ethical  Questions 

Some  conceive  that  under  the  law  "organizations  are  to  be 
expected  in  which  the  engineer  shares  with  his  non-engi- 
neering associates  in  the  distribution  of  his  purely  pro- 
fessional fee,  and  in  addition  shares  in  the  bankers,  manu- 
facturers or  contractors  profits  flowing  from  the  execution 
of  the  work  which  he  initiates,  investigates,  plans  and  di- 
rects." 

Do  not  such  professional  engineers  as  are  employed  by 
a  consulting  engineer  share  in  his  purely  professional  fee, 
and  do  not  such  non-engineers  as  he  employs  to  do  the  non- 
engineering  part  of  his  work,  also  share  in  his  fee,  and  is 
this  sharing  wrong? 

If  it  is  not  wrong  in  the  office  of  a  consulting  engineer, 
what  makes  it  wrong  in  the  office  of  a  partnership  or  engi- 
neering corporation? 

If  an  engineer  in  a  group  should  share  in  manufacturer's 
or  contractor's  profits  except  with  the  full  knowledge  and 
approval  of  his  client,  he  would  be  taking  pay  both  ways 
and  violating  every  principle  of  honor  and  ethics.  He  would 
be  in  the  same  position  as  the  consulting  engineer  who  for 
a  secret  commission  specified  the  apparatus  of  a  particular 
manufacturer  or  favored  a  particular  contractor  in  the  let- 
ting of  work.  The  way  to  stop  the  latter  fortunately  rare 
abuse,  is  not  to  abolish  consulting  engineers  any  more  than 
the  way  to  stop  the  former  equally  rare  abuse,  is  to  abolish 
corporations  and  partnerships. 

An  engineer  in  a  group  might  own  stock  in  a  manufac- 
turing corporation  and  might  thereby  be  inclined,  perhaps 
unconsciously,  to  specify  the  apparatus  of  that  company 
when  it  was  not  for  the  best  interest  of  his  client,  but  he 
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would  be  equally  so  inclined  if  he  were  an  individual  con- 
sulting engineer. 

He  ought  not  to  own  the  stock  or  before  engagement,  he 
ought  fully  to  advise  the  client  that  he  does  own  it. 

An  important  holding,  by  a  manufacturing  or  contracting 
organization,  of  stock  in  an  engineering  corporation  might 
tend  towards  a  favoritism  of  that  organization,  perhaps 
unconsciously  by  the  engineers  in  the  group.  If  it  were  not 
known  to  the  client,  it  would  be  unfair  to  him  for  he  has  a 
right  to  disintei-ested  service  guarded  against  even  un- 
conscious tendencies. 

But  it  is  conceivable  that  the  particular  manufacturing 
or  contracting  organization  might  be  one  of  such  high 
standing  that  knowing  of  the  existence  of  its  interest  the 
client  would  tolerate  it  and  in  some  cases  might  even  re- 
gard it  as  an  advantage;  but  he  should  know  of  it. 

The  engineer  in  a  group  might  share  in  the  profits  of  out- 
side organizations  in  the  indirect  way  of  securing  increased 
practice  by  their  influence  in  bringing  other  clients  to  his 
group  in  return  for  which  he  might  be  expected  to  depart 
from  his  position  of  disinterestedness  and  favor  such  out- 
side organizations  at  the  expense  of  his  clients  in  the  plac- 
ing of  purchasing  orders  or  the  letting  of  work. 

Bankers'  Influence 

The  group  engineer  is  under  no  greater  temptation  to  do 
this  than  the  individual  engineer  and  possibly  is  under  less. 
The  remedy  lies  as  in  all  questions  of  this  kind,  in  the 
character  of  the  individual  and  in  an  investigation  of 
records  and  reputations  by  clients. 

A  consulting  engineer  or  a  group  which  enters  into  secret 
alliances  is  sooner  or  later  discovered,  isolated  and  limited 
in  clientele  or  work,  and  ultimately  pays  the  penalty  for 
such  loss  of  disinterestedness. 

It  is  charged  that  there  exists  the  possibility  that  an  en- 
gineering group  "may  have  bankers,  manufacturers  and 
contractors  on  its  board  who  may  so  dominate  its  policy 
as  to  influence  its  management,  including  its  engineering 
employees,  in  the  preparation  of  reports,  plans,  contracts 
and  specifications,  and  in  the  supervision  of  work,  in  such 
a  manner  as  to  favor  the  outside  interests  of  such  directors, 
to  the  injury  of  the  client." 

This  arraignment  might  be  made  as  a  possibility  against 
any  board  of  directors,  but  with  the  least  likelihood  of  being 
true  of  the  board  of  a  corporation  of  professional  engineers. 
Such  a  board  even  if  it  tried  would  have  a  hard  time  accom- 
plishing the  self  interest  of  its  individuals  by  the  betrayal 
of  the  interests  of  its  clients  because  in  engineering  matters 
it  can  work  according  to  the  law  only  through  professional 
engineers  who  have  a  very  high  standard  for  the  honor  of 
their  profession  and  who,  in  addition  to  responsibility  to 
their  profession,  now  huve  a  penal  responsibility  to  the 
State. 

Irrespective  of  the  law  the  fate  of  an  engineering  cor- 
poration so  misusing  the  confidence  of  its  clients  would  be 
promptly  sealed. 

High  Grade  Financial  Management 

Scrutiny  of  the  directorships  of  carporations  will  reveal 
that  because  of  the  professional  character  of  engineering 
corporations,  great  care  is  used  in  selecting  only  men  of  the 
highest  standing  whose  interest  may  not  even  be  under  sus- 
picion of  being  advcr.se  to  the  interests  of  clients,  and 
clients  almost  invariably  thoroughly  investigate  these  mat- 
ters. Certain  types  of  interest  when  represented  in  an 
engineering  partnership  or  corporation  make  for  an  up- 
holding and  conservation  of  client's  interests  instead  of  the 
reverse. 

Within  the  ranks  of  an  engineering  corporation  or  part- 
nership there  is  a  professional  solidarity,  partly  the  result 
of  number  and  partly  the  result  of  esprit  de  corps,  that 
makes  it  probably  more  difficult  for  the  engineer  in  a  group 
to  be  coerced  or  to  violate  professional  ethxs  than  an  in- 
dividual. If  one  pas.ics  frnm  what  "may"  happen  to  what 
does  happen,  it  will  be  found  that  an  engineer  in  a  group 


is  usually  under  greater  discipline  to  avoid  errors  and 
breaches  of  ethics  than  an  individual  engineer  because  the 
(lirectors  or  the  partners  know  that  such  breaches  wreak  in 
jiroportion  to  the  responsibility  of  the  organization,  dis- 
proportionate damage  to  its  reputation  and  its  resources. 

Where  engineering  partnerships  and  corporations  as  well 
as  individual  engineers  have  a  relation  to  banking  institu- 
tions, the  sense  of  professional  responsibility  is  invariably 
increased  rather  than  diminished.  Usually  the  banker  is 
identified  with  the  client  and  his  incentive  is  to  guard  joint- 
ly with  the  engineer  the  expenditure  of  the  client's  funds. 

When  an  enginer  is  acting  as  a  client's  agent  with 
identiy  of  interest,  there  is  no  reason  mhy  he  should  not 
if  he  chooses,  take  part  of  his  compensation  in  the  client's 
securities  or  invest  in  them.  It  would  be  to  the  client's  in- 
terest to  have  him  do  so.  This  applies  equally  to  partner- 
ship and  corporation  practice. 

In  Conclusion 

Analysis  and  experience  both  indicate  that  there  are 
constantly  arising  in  individual  as  well  as  in  group  practice 
situations  that  prove  the  honor  and  the  character  of  the 
professional  engineer.  These  must  all  be  tried  by  the  in- 
fallible test  of  identity  or  oppositeness  of  interest,  and 
honorable  conduct  under  them  depends  primarily  upon  the 
standards  of  the  individual.  For  this  reason  also  engineer- 
ing is  in  fact  as  well  as  in  law,  a  profession. 

To  argue,  however,  that  it  must  be  cast  in  the  same  mold 
as  law  or  medicine,  and  that  it  is  therefore  unethical  to  per- 
form construction  or  to  practise  through  partnerships  or 
corporations  is  absurd,  at  is  is  also  absurd  to  call  it  not  a 
profession  but  a  business  because  the  engineer  necessarily 
works  in  field  of  economics  and  has  to  associate  business 
men  with  himself  for  the  best  accomplishment  of  his  results. 

The  engineering  profession  should  preserve  equality  of 
opportunity  for  all — an  equal  chance  to  every  engineer  to 
win  his  position  in  accordance  with  his  character,  ability 
and  efforts. 

To  limit  the  broadening  of  his  field  by  restriction 
of  group  association  would  be  detrimental  to  public 
interests  and  necessities,  would  prevent  the  development 
of  the  best  that  is  in  him  and  would  narrow  the  future  of 
large  numbers  of  ambitious  men  who  have  chosen  the  pro- 
fession of  engineering  as  their  life  calling. 


Mortar  Tests  in  Brick  Piers 

Tests  of  a  series  of  8  x  8-in.  brick  piers,  built  up 
some  of  face  brick  and  some  of  common  brick,  with 
various  mixtures  of  cement  and  lime  mortar  ranging 
from  straight  1 : 3  cement-sand  to  a  1:3  lime-sand  mix, 
were  carried  out  some  time  ago  by  Prof.  J.  S.  Macgregor 
of  Columbia  University  for  the  National  Lime  Associa- 
tion. Their  results  are  summarized  in  a  pamphlet 
'Bulletin  300)  just  issued  by  the  as.sociation,  and  some 
interesting  facts  are  shown.  Both  the  face  brick  and 
the  common  brick  piers  showed  higher  strengths  with 
mortars  containing  some  lime  than  with  straight  cement 
mortar,  the  highest  strength  (by  about  30  per  cent 
increase)  being  shown  by  mixtures  containing  15  to  25 
per  cent  of  lime.  In  the  case  of  the  fare  brick  piers, 
moreover,  the  modulus  of  elasticity  was  higher  for  the 
piers  laid  up  in  part  time  mortar  than  for  the  cement- 
mortar  piers,  while  with  common  brick  the  cement- 
mortar  piers  showed  the  higher  values  by  a  slight 
margin.  Prof.  Macgregor  explains  the  result  by  the 
I  lore  perfect  bedding  secured  with  the  lime-mixed  mor- 
tar on  account  of  its  higher  plasticity,  and  by  the 
decrease  of  the  "suction"  effect  of  the  brick  on  the 
mortar. 


1112 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  26 


STADIUM  UNDER  CONSTRUCTION 
Photograph  taken  June  i,  twenty-nine  days  after  work  started 


Building  the  Jersey  City  Prize- 
Fight  Stadium 

Materials  Delivery  Essential  Feature — Octagonal 

Structure  Covers  Eight  Acres  and  Contains 

2,000,000  Ft.  B.M.  of  Lumber 

IN  THE  construction  of  the  timber  stadium  at  Jersey 
City,  in  which  the  Dempsey-Carpentier  championship 
prize  fight  is  to  be  held  on  July  2,  the  contractors  had 
but  two  months  in  which  to  prepare  the  site  and  finish 
the  structure.  The  time  element  was,  therefore  the 
prime  consideration  and  affected  not  only  construction 
methods  but  materials  delivery.  The  structure  is  situ- 
ated on  what  was  an  ash  dump,  and  about  60,000  cu.yd. 
of  material  were  moved  before  the  site  could  be  made 
available  for  construction.  The  first  steam  shovel  began 
operating  on  April  28,  two  days  after  the  contractors 
were  told  to  start  work,  and  actual  construction  of  the 
stadium  began  May  6.  Four  steam  shovels  operated  in 
the  interim  to  make  the  site  ready  for  construction. 

The  structure  is  octagonal  in  shape,  the  base  of  each 
of  the  triangles  forming  the  octagon  being  256  ft. 
in  length  with  an  altitude  of  300  ft.  The  stadium  rises 
from  the  ground  level  at  the  ring  center  to  a  height  of 
34  ft.  at  the  circumference.  It  is  estimated  that  the 
seating  capacity  is  from  60,000  to  80,000. 

The  stadium  is  of  simple  design,  essential  parts  being 
vertical  supporting  posts 
resting  on  timber  sills,  diag- 
onal, lateral  and  longitudi- 
nal bracing,  floor  joists  and 
flooring.  Vertical  support- 
ing posts  are  generally  of 
6  X  6-in.  timbers  with  the 
exception  of  the  outer  four 
rows,  which  are  of  8  x  8-in. 
material.  These  timbers  are 
carried  on  4  x  4-ft.  sills  of 
2  x  10  and  2  x  12-in.  planks 
laid  in  two  or  three  courses. 
Bracing  is  of  11  x  5-in. 
stuff.  Longitudinal  bracing 
connects  vertical  posts  at 
the  sills  and  directly  be- 
neath floor  joists,  and  for 
the  outer  third  of  the  dis- 
tance from  the  center  of  the 
ring  additional  bracing  is 
put  .in  at  approximate  ver- 
tical   intervals    of    10    ft. 


Posts  are  braced  laterally  at  the  sills  and  by  diagonals 
that  connect  each  pair  of  posts. 

The  ring  is  24  ft.  square  and  elevated  about  4  ft. 
From  the  center  of  the  ring  out  along  the  altitude 
of  any  triangle  a  distance  of  138J'  ft.  the  stadium  is 
entirely  floored  over,  accommodating  about  12,000  ring- 
side seats  and  a  row  of  boxes   lOi   ft.  wide.     Behind 
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FIG.  2.     SILLS  FOR  TWO  SECTIONS  BEING  SET 


-139-        - -..>j<-.-..^^' >|<;_4CI'->1^- 

-a^' ->| 

FIG.  1.     PROFILE,  SHOWING  SEATING  ARRANGEMENT 

the  boxes  is  a  3:^-ft.  aisle  and  then  come  successively 
bench-seat  sections  24  ft.,  56  ft.,  36  ft.,  and  30  ft.  in 
width,  separated  by  4-ft.  aisles.  In  these  four  sections 
the  2  x  12-in.  floor  planks  are  not  laid  continuous  but 
on  24-in.  centers,  and  the  bench  seats,  elevated  about 
14  in.,  occupy  these  spaces  between  floor  planks.  Though 
not  included  in  the  original  plans,  4  x  4-in.  timbers 
are  used  to  stiffen  the  floor,  being  laid  midway  between 
floor  joists.  The  2  x  12-in.  floor  joists  are  nailed  on 
either  side  of  vertical  posts, 
and  so  arranged  that  the 
joints  come  on  alternate 
posts. 

The  vertical  posts  are  set 
on  10-ft.  centers  in  a  direc- 
tion perpendicular  to  the 
base  of  a  triangular  section 
and  on  8-ft.  centers  in  a 
direction  parallel  to  the 
base.  The  center  lines  of 
sills  therefore  are  perpen- 
dicular and  parallel,  respec- 
tively, to  the  base  of  a  tri- 
angular section. 

Three  pitches  are  found 
in  the  profile  of  the  stadi- 
um, the  breaks  coming  51 
ft.,  190  ft.  and  250  ft.  from 
the  center  of  the  ring.  The 
first  51  ft.  are  level.  The 
pitch  in  the  first  section  is 
1  ft.  in   10;  in  the  second 
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Findings  of  Los  Angeles  Sewage 
Disposal  Commission 

A  BRIEF  summary  of  the  preliminary  report  of  the 
Special  Sewage  Disposal  Commission  of  Los  An- 
geles, Cal.,  was  printed  in  Engineering  Neics-Record, 
May  5,  p.  784.  In  more  detail  the  commission,  the  mem- 
bers of  which  were  George  W.  Fuller,  New  York  City, 
Prof.  George  C.  Whipple,  Cambridge.  Mass.,  and  William 
Mulholland,  Los  Angeles,  summarized  their  findings, 
conclusions  and  recommendations  substantially  as 
follows : 

The  discharge  of  the  Los  Angeles  sewage  into  the  ocean 
at  Hyperion  is  now  causing  a  nuisance  along  the  beach  for 
more  than  a  mile  in  either  direction  from  the  outlet.  Other 
cities  along  the  coast  also  discharge  into  the  ocean  the  flow 
from  their  sewer  outlets  under  such  conditions,  in  some 
instances,  as  to  cause  objectionable  results,  thus  pointing  to 
a  general  need  for  improving  the  conditions  along  the  coast 
in  the  interests  of  health  and  cleanliness.  The  present  dis- 
persion facilities  at  Hyperion  for  mixing  the  sewage  with  an 
adequate  portion  of  ocean  water  are  much  inferior  to  modern 
arrangements  at  other  large  cities. 

The  sewage  flow  averages  about  35  m.g.d.  but  at  intervals 
approximates  the  rate  of  55  m.g.d.,  which  approaches  the 
safe  capacity  of  the  present  outfall  sewer.  This  is  shown 
by  the  fact  that  in  some  portions  of  the  outfall  sewer  there 
is  at  times  an  overflow  from  the  manholes. 

Strong  Sewage  High  in  Grease 

The  analysis  of  Los  Angeles  sewage,  which  averages 
about  55  gal.  daily  per  person  connected  with  the  sewers, 
shows  it  to  be  stronger  than  that  found  at  most  cities  where 
the  waste  water  is  removed  in  sewers  separate  from  storm 
drains.  Its  content  in  grease,  mineral  oil  and  dissolved 
mineral  matter  coming  from  the  ground  water  is  particu- 
larly high.  In  each  day's  .sewage  there  are  198  lb.  of  sus- 
pended matter,  24  lb.  of  nitrogen,  70  lb.  of  grease,  and  6.5 
lb.  of  mineral  oils  per  1,000  population.  Of  the  total  sus- 
pended matter  3  per  cent  is  organic  nitrogen  and  3  per  cent 
is  mineral  oil.  Bacterial  action  in  the  sewage  as  it  flows 
through  the  long  outfall  sewer  forms  decomposition  ga.ses 
which  are  injuring  the  existing  masonry  above  the  flow  line. 

The  demand  for  irrigation  water  in  the  Los  Angeles 
district  is  such  that  the  amount  used  during  the  three 
summer  months  approximates  the  capacity  of  the  Owens 
River  Aqueduct  (400  sec.-ft.)  but  during  the  three  winter 
months  the  demand  falls  to  less  than  20  sec.-ft.  During 
the  spring  and  fall  months  the  demand  ranges  from  20  to 
150  sec.-ft.,  depending  on  rainfall.  This  water  is  avail- 
able for  distribution  through  existing  pipes  from  an  eleva- 
tion of  1,450  ft.  above  sea  level.  For  half  the  year  water 
from  the  hydro-electric  plants  on  the  Owens  River  Aqueduct 
to  the  extent  of  about  200  sec.-ft.  is  wasted  in  the  Los 
Angeles  River  because  of  lack  of  irrigation  demand. 

Although  the  ground  water  levels  are  said  to  be  failing 
there  is  as  yet  no  serious  depiction  bf  the  ground  water 
level  in  the  Los  Antrelcs  district,  where  individual  ranrhors 
in  many  instances  secure  irrigation  water  by  means  of  their 
own  pumping  plant?.  There  is  some  demand  for  an  addi- 
tional supply  of  irrigation  water  outside  of  the  immediate 
Los  Angeles  district,  but  the  city  would  require  further 
legislation  to  deliver  purified  sewage  to  such  localities  and 
would  have  to  develop  a  system  of  pumping  and  distribu- 
tion works. 

Sewage  Irrigation  Feasible  Only  Half  the  Year 

In  the  event  that  purified  sewage  i.s  used  for  irrigation 
it  would  be  necessary  to  get  rid  of  it  by  some  other  method 
than  land  di.^posal  for  more  than  half  of  the  year.  Suitable 
locations  for  building  reservoirs  in  which  to  store  the 
purified  sewage  during  the  rainy  periods  for  us<<  during  dry 
weather  do  not  rxist  in  this  locality.  The  disrharee  of 
surplus  water  from  Owens  River  into  the  Los  Angeles 
River  is  causing  complaints  from  property  owners  in  the 


lower  valley  on  account  of  draina^iv  conditions.  A  depletion 
of  the  ground  water  level  in  the  future  should  it  occur, 
would,  of  course,  lead  to  a  lesseninj  of  this  complication 
and  the  discharge  of  purified  sewage  into  the  river  gravels 
might  be  a  benefit. 

The  fertilizer  demand  in  the  Los  Angeles  market  might 
provide  a  market  for  the  sewage  sludge  produced  by  treat- 
ing the  sewage,  but,  according  to  available  analyses,  the 
sewage  contains  so  much  grease  and  mineral  oil  that  the 
commercial  success  of  a  sludge  utilization  project  would  be 
uncertain. 

We  conclude  that  the  Los  Angeles  sewage,  after  it  has 
been  fine-screened,  can  be  dispersed  in  the  ocean  \vithout 
nuisance  for  many  years  to  come  through  a  modern  arrange- 
ment of  deep  multiple  outlets  designed  to  bring  about  a 
thorough  mixing  of  the  sewage  with  the  sea  water.  With 
the  growth  of  the  city  and  larger  volume  of  sewage,  and 
with  an  increased  use  of  the  beach  for  bathing  and  recrea- 
tion purposes,  the  dispersion  arrangements  will  require 
extension  from  time  to  time.  Chlorination  of  the  screened 
sewage  may  be  required  at  intervals  in  later  years.  It  is 
essential  that  a  new  ocean  outfall  b(;  constructed  as  soon 
as  possible.  Even  if  the  sewage  of  the  city  should  be  used 
for  irrigation,  the  new  outfall  sewrr  would  he  required, 
for  reasons  above  mentioned.  The  new  outfall  should  be  of 
sufficient  capacity  to  serve,  in  conjunction  with  the  existing 
outfall,  the  area  tributary  to  -t  when  this  area  is  com- 
pletely built  up,  namely  for  a  population  of  about  2,500,000. 
A  total  capacity,  of  270  m.g.d.  will  afford  reasonable  pro- 
vision for  future  commercial  and  industrial  developments. 
A  systematic  program  should  be  adopted  for  preventing  the 
entrance  into  the  sewers  of  substances  which  will  injure  the 
structures  or  which  will  needlessly  complicate  the  treatment 
of  the  sewage  for  irrigation  or  fertilizer  purposes. 

Availability  and  Cost  of  Activated-Sludge  Process 

The  activated-sludge  method  of  sewage  treatment  is  the 
most  advantageous  one  to  consider  in  preparing  the  Los 
Angeles  sewage  for  irrigation  and  the  sewage  solids  for  use 
as  a  fertilizer.  There  are  no  precedents  either  in  this 
country  or  Europe  to  show  definitely  just  what  would  be 
the  best  detailed  arrangement  for  Los  Angeles  to  adopt 
for  utilizing  the  irrigation  and  fertilizing  properties  of  its 
sewage.  Milwaukee  has  conducted  investigations  for  over 
seven  years  and  has  developed  many  advances  in  the  art, 
but  has  not  yet  begun  to  install  its  permanent  treatment 
plant  Houston  is  now  installing  presses  and  driers  for 
preparing  as  a  fertilizer  the  sludge  from  a  plant  which 
was  built  four  years  ago.  Los  Angeles  should  adopt  a  sys- 
tematic and  orderly  program  for  demonstrating  the  best 
arrangements  for  treating  the  local  sewage  and  utilizing 
its  irrigating  and  fertilizing  properties. 

In  designing  the  new  outfall  sewer  and  its  principal 
blanches,  due  regard  should  be  given  to  facilities  for  deliv- 
ering the  sewafre  to  suitable  locations  where  treatment 
plants  can  be  built  for  operation  during  a  part  or  all  of  the 
year,  depending  upon  experiences  to  be  developed  later. 

From  the  best  available  information  the  activated-sludge 
process  at  Los  Angeles  would  involve:  (1)  An  investment  of 
about  $60,000  per  1.000,000  gal.  of  daily  capacity,  exclusive 
of  the  cost  of  land  and  arrangements  for  delivering  sewage 
t-1  and  from  thp  plant.  (2)  Operating  costs  (exclusive  of 
preparing  the  sludjre  for  use  as  a  fertilizer)  amounting  to 
$6  to  $14  per  1,000,000  gal.,  depending  upon  the  size  of  plant 
and  cost  of  power,  a  probable  figure  for  a  large  plant  being 
about  $10.  (?,)  OporatincT  costs  for  pressing:  and  drying 
the  sludee,  ranging  from  $10  to  $20  per  ton  of  fertilizer, 
a  probable  average  figure  being  about  $15.  (4)  Possible 
operating  cost  for  degrreasing. 

From  the  best  information  now  available  the  activated- 
sludee  process  at  Los  Antreles  would  produce  about  1.5  tons 
of  fertilizer  (dry  basis)  per  1.000,000  pal.  of  sew.Tire  treated. 
This  would  contain  about  4  per  cent  (units)  of  organic 
nitrogen,  as  compared  with  3  per  cent  in  Hie  untreated 
sludpc.  On  the  assumption  that  purified  sewage  has  the 
same  market  value  for  irrieating  purposes  as  the  present 
charge  for  Owens  River  water  ($6  per  acre-foot)  this  would 
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be  $18.50  per  1,000,000  gal.  If  used  at  considerable  distances 
from  and  elevations  above  the  treatment  plant,  its  value 
might  be  more  than  this,  but  the  cost  of  deliverincf  it  would 
have  to  be  taken  into  account.  The  sales  would  be  limited 
to  the  irrigating  season  as  before  mentioned.  The  purified 
sewage  would  contain  some  nitrate,  and  this  would  have  a 
fertilizer  value,  but  there  is  no  adequate  basis  for  estimating 
what  this  would  be.  The  value  of  the  dry  fertilizer  in  sacks 
at  the  plant  would  be  about  $4. .50  per  unit,  or  $18  per  ton, 
provided  the  quantity  of  grease  and  mineral  oil  is  not  too 
high  for  successful  use.  If  too  high,  the  cost  of  degreasing 
would  become  an  operating  expense.  In  view  of  the  fore- 
going evidence  it  is  doubtful  whether  net  proceeds  would 
result  from  the  activated-sludge  process  at  Los  Angeles  at 
the  present  time;  but  future  conditions  may  make  its  appli- 
cation much  more  favorable  than  now. 

Recommendations 

We  recommend:  (1)  That  all  reasonable  steps  be  taken 
to  exclude  from  the  sewers  all  substances  which  can  be 
otherwise  disposed  of  and  which,  if  discharged  into  the 
sewers,  v/ould  complicate  the  utilization  of  the  sewage  for 
irrigation,  and  more  particularly,  as  a  fertilizer.  (2)  That 
a  new  ocean  outfall  be  constructed  of  a  capacity  of  at  least 
210  m.g.d.  (3)  That  a  plant  for  the  fine  screening  of  the 
sewage  be  installed.  (4>  That  arrangements  be  provided 
for  dispersing  the  screened  sewage  at  Hyperion  by  means 
of   deep  multiple   outlets.      (5)    That  the   outfall   sewer   be 
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WHEN  street  railways  were  operated  by  animal 
power  the  traffic  had  a  tendency  to  wear  the  rail- 
way strip  of  paving,  but  with  operation  by  electric 
power  it  does  not  seem  that  any  such  wear  can  be 
attributed  directly  to  the  method  of  propulsion.  Argu- 
ments against  relieving  street  railway  companies  from 
the  responsibility  of  construction  and  maintenance  of 
the  paving  between  and  just  outside  their  tracks  are 
given  in  Engineering  Neivs-Record  of  Oct.  21,  1920, 
p.  795,  but  these  arguments  appear  to  be  in  many 
ways  unfair  toward  the  railways.  As  street  railways 
are  necessary  it  devolves  upon  the  city  to  grant  them 
the  right  to  use  the  streets.  The  railway  and  the 
public  have  mutual  interests. 

After    the    original    pavement    is    laid,    the    greatest- 
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built  in  such  a  manner  as  to  resist  disintegration  from 
sewer  gases,  so  far  as  this  is  practicable.  (6)  That  an 
activated-sludge  plant  having  a  capacity  of  at  least  2.5 
m.g.d.  should  be  built  at  once  in  order  to  carry  out  the 
investigation  referred  to  above.  This  plant  should  be  so 
arranged  that  additional  units  may  be  advantageously 
installed  in  the  future  if  desirable  or  necessary.  (7)  That 
the  proposed  bond  issue  be  increased  from  $12,850,000  to 
$14,000,000  in  order  to  provide  for  improved  deep  multiple 
outlets  at  Hyperion,  to  insure  the  outfall  sewer  being  of 
acid-resisting  const-uction  as  far  as  practicable,  and  to 
enable  a  start  to  be  made  at  once  on  sewage  purification 
and  utilization. 


Road  Experiment  with  Concrete  Slabs 

The  borough  engineer  of  Taunton,  Somerset,  Eng- 
land, has  recently  been  experimenting  with  concrete 
slabs  for  road  construction.  The  slabs  used  were  3  ft. 
6  in.  long  by  2  ft.  wide  by  5  in.  thick,  with  smaller 
slabs  to  break  the  joint.  Some  of  the  slabs  were  rein- 
forced and  others  not.  As  a  test,  these  slabs  were  laid 
to  cover  a  length  of  20  ft.  of  the  main  highway  of 
Taunton,  where  a  considerab'e  amount  of  traffic  passes. 
The  length  of  highway  was  excavated  and  a  foundation 
of  sand  and  cement  in  the  proportion  of  6 : 1  laid.  The 
slabs  were  laid  on  this  with  J-in.  joints  left  open  and 
subsequently  finished  with  a  pitch  and  tar  filling.  The 
cost  worked  out  at  £1.1.9  per  square  yard.  The  object 
of  the  experiment  was  to  minimize  traffic  obstruction 
and  to  facilitate  the  repair  to  the  city's  sewers.  These 
slabs  have  been  in  for  three  months,  are  wearing  well 
and,'  so  far,  show  no  sign  of  working  loose  on  the  bed. 


share  of  its  renewal  is  chargeable  to  the  city  as  a  whole, 
rather  than  to  the  contiguous  property  owners.  Since 
the  city  as  a  whole  pays  for  and  receives  the  benefit  of 
this  renewal,  why  should  the  street  railway  be  further 
hampered  by  additional  cost  of  paving  renewals  outside 
its  own  track  strip?  On  the  contrary,  it  would  seem 
that  after  the  railway  company  has  once  paid  for  its 
original  pavement  the  city  should  stand  its  share  of 
the  renewal  of  the  track  strip,  as  this  would  reduce 
the  cost  of  operation  to  the  railway  and  would  lessen 
the  cost  of  a  ride. 

Drainage  of  pavements  where  there  are  railroad 
tracks  is  not  much  more  difficult  than  that  of  other 
pavements  and  the  contour  of  the  streets  need  not  be 
altered  materially  to  take  care  of  the  drainage.  If  the 
subgrade  is  poor,  a  tile  drain  can  be  laid.  With  a 
concrete  foundation,  water  seeping  through  the  pave- 
ment may  be  taken  care  of  by  track  drains  placed  at 
street  intersections  and  connected  with  the  sewer  inlets. 

Track  construction  does  not  necessarily  affect  main- 
tenance of  paving  outside  of  the  track  strip,  even  if 
the  track  is  light  and  flexible.  As  to  additional  cost 
for  heavy  track  construction,  ]\Ir.  Capes  presents  argu- 
ments to  the  effect  that  the  community  should  not  be 
required  to  stand  such  cost,  but  that  they  should  be 
borne  by  the  street  railways  and  the  people  who  use 
them.  My  feeling  is  that  the  entire  community  is 
benefited  in  proportion  to  the  efficiency  of  the  trans- 
portation system,  and  should  share  in  its  expenses. 

In  Toledo  we  have  a  type  of  street  railway  track  con- 
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FIG.  2.     PAVING  OUTSIDE  HHAlrhll  Xi  iT   DLSTIUBED  BY 
TRAPK    VIRRATIOX 

struction  which  counteracts  some  of  the  objections 
raised  in  the  article  mentioned  above.  This  construc- 
tion is  showTi  in  Fig.  1.  A  6-  to  8-in.  concrete  founda- 
tion is  laid  on  a  subgrade  which  is  drained  by  tile 
wherever  necessary.  On  the  concrete  is  a  2-in.  cushion 
of  crushed  stone  ballast,  this  ballast  being  carried  up 
to  within  3  or  4  in.  of  the  top  of  the  tie.  Above  the 
baliast  is  another  layer  of  concrete,  about  5  in.  thick,  to 
support  the  paving,  which  is  of  brick  or  creosoted  wood 
block.  Recently  we  have  floated  the  surface  of  the  top 
layer  of  concrete  to  a  smooth  finish,  covering  this  with 
a  coat  of  pitch  to  make  the  concrete  as  impervious  as 
possible  and  laying  the  wood  block  upon  this  coating. 
Drainage  in  each  track  strip  is  provided  by  drains  at 
street  intersections,  connected  with  the  sewer  inlets. 
Where  steel  ties  are  used  they  are  embedded  in  tho 
concrete,  making  a  monolithic  concrete  structure  from 
the  bottom  of  the  paving  block  to  the  top  of  the  sub- 
grade,  as  the  crushed  stone  cushion  is  omitted. 
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The  main  point  is  that  we  have  constructed  our  track 
strip  in  such  a  manner  that  it  is  entirely  separated 
from  that  portion  of  the  paving  outside  of  the  railway 
tracks  which  is  paid  for  and  maintained  by  the  city. 
This  is  done  by  a  creosoted  wood-block  header  about  12 
in.  deep  and  4  in.  wide,  laid  at  the  outside  edge  of  the 
track  strip  and  acting  as  a  curb  for  the  city  portion  of 
the  paving.  With  this  construction  there  can  be  little 
vibration  in  the  city's  portion  of  the  paving  due  to 
traffic  over  the  railway  strip.  Fig.  4  shows  the  laying 
of  the  header  and  Fig.  2  shows  a  street  with  paving  in 
poor  condition  along  the  tracks  but  in  good  condition 
outside  of  the  header. 

This  separating  system  was  used  eight  or  nine  years 
ago  where  the  city  wished  to  lay  asphalt  and  permitted 
the  street  railway  company  to  lay  brick.  The  company 
could  not  afford  a  concrete  foundation,  so  it  placed  a 
layer  of  stone  ballast  on  the  subgrade  and  as  settle- 
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1"IG.    4.      LAYING   HEAHIiH    BETWKEX   TRACK 
AND  PAVEMENT 

ment  of  the  railway  strip  was  expected  the  strip  was 
separated  from  the  city's  portion  by  these  wooden 
headers.  At  present  the  track  strip  has  settled  into  the 
subgrade  as  much  as  3  in.  It  may  be  admitted  that  this 
is  not  a  good  condition,  but  the  city's  portion  of  the 
street  has  not  been  affected  and  outside  of  Ihe  ordinary 
paving  defects  it  has  retained  the  original  surface.  No 
complaint  has  been  made  by  the  city  or  the  property 
owTiers  that  their  paving  has  been  injured  by  our  type 
of  construction.  As  this  method  was  so  successful  we 
have  applied  it  on  streets  where  the  track  is  on  a  con- 
crete foundation. 

In  the  Proreedingx  of  the  American  Wood  Preservers' 
Association  for  1020,  the  committee  on  wood  block  floor 
and  paving  (p.  2R0)  suggests  that  a  proper  construction 
under  street  car  tracks  is  such  as  to  separate  the  two 
parts  of  the  pavement.  Municipalities  should  insist 
upon  street  railways  separating  the  track  strips  from 
the  balance  of  the  pavement  construction,  and  in  this 
way  place  definite  responsilii.ity  for  maintenance. 

Removable  sections  of  pavement  at  special  work  and 
crossings  constitute  another  arrangement  of  interest 
to  municipalities,  the  paving  being  constructed  in  units 
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which  fit  into  the  peculiar  shapes  of  the  paved  areas 
between  the  rails.  Each  unit  has  a  floor  of  3-in.  cre- 
csoted  plank  to  which  wood  paving  blocks  are  secured 
by  toe  nailing,  together  with  bolted  curbs  to  fit  against 
the  straight  or  curved  rails.  The  regular  paving  ad- 
jacent to  the  unit  is  retained  by  a  transverse  header  of 
creosoted  timber.  As  the  units  rest  on  the  flanges  of 
the  rails  they  retain  their  relation  to  them  and  cannot 
settle  independently  of  the  track.  For  the  removal  of 
bolts  in  a  crossing  of  two  double  track  lines  where  this 
paving  was  used  the  work  was  done  in  two  nights  at  a 
labor  cost  of  $55,  as  compared  with  five  to  seven  days 
and  a  cost  of  $300,  which  ordinary  conditions  would 
have  required. 

Further  Power  Development  at  Niagara 

Extrart  from  Pnprr  h\i  Jnlm  L.  Harper  and  J.  A.  Johyixon,  An- 
nual Mrrting.  Amrrirnn  Institute  of  Electrical  Engineers.  Salt 
Lake  City,  June  il-i-',.  1921. 

ONE  of  the  first  acts  of  the  Federal  Power  Commission 
was  to  give  approval  to  the  plans  being  carried  out  by 
the  Niagara  Falls  Power  Co.  and  to  issue  a  license  to  the 
company  for  all  the  water  pei-mitted  to  be  diverted  from 
the  American  side  of  the  Falls  in  accordance  with  the  terms 
of  the  existing  treaty  (20,000  cu.ft.  per  sec).  At  the  same 
time  it  recommended  an  increase  in  the  allowable  diversion 
and  the  construction  of  remedial  works  to  preserve  the 
beauty  and  grandeur  of  both  the  American  and  the  Horse- 
shoe Falls. 

This  license  gave  formal  federal  approval  to  the  plans  of 
development  already  begun  and  authorized  their  completion. 
These  plans  included  the  placing  in  reserve  of  the  present 
Niagara  plant  above  the  Falls,  the  construction  of  a  new 
waterway  from  Port  Day  to  carry  the  water  now  being  used 
in  the  Niagara  plant  to  the  canal  basin,  below  the  Falls, 
the  maintenance  of  Station  No.  3  with  its  thirteen  efficient 
10,000-hp.  units  operating  under  a  mean  gross  head  of  217 
ft,,  the  extension  of  this  station  to  the  southward,  and  the 
construction  of  new  units  to  utilize  the  4,400  cu.ft.  per  sec. 
of  water  that  had  not  been  specifically  allotted  under  the 
treaty  and  the  water  now  being  used  by  the  Niagara  plant. 
Plans  were  made  so  that  subsequently  the  water  used  by 
these  plants  may  be  re-collected  at  the  most  favorable 
point  and  carried  by  tunnel  past  the  lower  rapids  to  a 
power  house  in  the  lower  river,  where  the  remaining  head 
may  be  developed. 

The  first  step  of  this  general  plan  has  already  been  car- 
ried out,  namely,  the  construction  of  what  is  known  as  Sta- 
tion No.  3  Extension  (see  Engineering  News-Record,  Sept. 
23,  1920).  This  extension  contains  three  units,  the  com- 
bined rating  of  which  is  100,000  hp.  and  together  with  the 
other  plants  of  the  company  uses  all  the  water  allowed  by 
the  treaty.  The  second  step  has  just  been  authorized,  name- 
ly, the  construction  of  a  new  tunnel,  the  installation  of  the 
remaining  units,  and  an  addition  to  Station  No.  3  Extension. 
Another  step  has  also  been  initiated  by  the  granting  of  a 
preliminary  permit  to  the  Lower  Niagara  River  Power  & 
Water  Supply  Co.,  which  allows  two  years  for  the  presenta- 
tion of  plans  for  the  development  of  the  lower  river  stage. 
The  details  of  this  plan  have  not  been  worked  out  and  the 
date  of  construction  has  not  been  fully  decided  upon. 

Much  has  been  said  about  the  desirability  of  using  the 
diverted  water  up  to  the  full  head  of  314  ft.  from  the  upper 
river  to  Lewiston,  and  when  the  field  is  entirely  without 
complication,  as  in  the  case  of  the  development  of  water  in 
excess  of  the  present  treaty  allowance,  a  one-stage  develop- 
ment will  undoubtedly  be  advisable.  The  reason  for  the  ap- 
parent rejection  of  this  plan  for  the  present  diversion  may 
be  of  interest.  The  scheme  of  development  now  being  car- 
ried out  does  not  contemplate  utilizing  the  full  314-ft.  head 
in  one  plant  with  a  long  new  waterway  involving  the 
abandonment  of  the  efficient  plant  already  built.  Instead 
it  will  be  utilized  in  two  successive  stages,  the  first  stage 
utilizing  a  gross  head  of  220  ft.  and  the  second  stage  a  gross 
head  of  94  ft. 

Broadly  speaking,  the  commercial  power  capacity  of  the 


two-stage  development  is  practically  the  same  as  that  of  the 
single  stage.  The  problem  has  been  to  decide  whether  the 
interests  of  the  power  consumers  and  indirectly  of  the  pub- 
lic will  be  best  served  by  an  eventual  total  abandonment  of 
all  the  plants  that  have  already  been  built  and  the  con- 
struction of  a  new  plant  to  utilize  in  a  single  drop  under 
the  full  314-ft.  head  the  total  quantity  of  water  permitted  to 
be  diverted  under  the  treaty,  or,  by  conserving  as  much  of 
the  old  work  as  could  be  conserved  without  impairing  the 
general  efficiency- of  the  use  of  water  and  by  the  construc- 
tion of  new  works  to  supplement  the  old. 

As  no  further  water  is  at  present  available,  the  only 
source  of  additional  power  is  the  use  of  some  of  the  present 
water  under  increased  head.  Naturally,  the  least  efficient 
of  the  existing  plants  would  be  the  first  one  selected  for 
obsolescence,  which  in  this  case  is  the  Niagara  plant  which, 
operating  under  an  effective  head  of  140  ft.,  obtains  but 
12.1  hp.  per  cu.ft.  per  sec.  as  compared  with  21  hp.  per  cu.ft. 
per  sec.  in  station  No.  3  Extension. 

The  power  will  be  developed  in  the  further  extension  to 
Station  No.  3  along  similar  lines  to  those  followed  in  the 
already  completed  extension.  The  water  will  be  brought 
from  Port  Day  through  a  32-ft.  horseshoe-shaped  tunnel  at 
a  depth  of  about  100  ft.  below  the  surface  of  the  ground. 
From  this  tunnel  the  water  will  be  taken  to  the  penstock 
through  a  forebay  similar  to  that  provided  for  Station  No.  3 
Extension.  The  construction  of  this  tunnel  was  started  on 
Apr.  25,  1921,  and  work  is  now  proceeding  rapidly  from 
both  ends  and  two  intermediate  shafts.  It  is  expected  that 
the  first  unit  will  be  started  on  or  before  May  1,  1923. 


Rubber  Paving  in  London 

London  Correspondence 

THE  Rubber  Roadways  Co.,  Ltd.,  and  the  Rubber 
Grower.s'  Association  inform  me  that  satisfactory 
experiments  have  been  carried  out  in  the  Southwark 
Borough  of  London  using  rubber  for  carriageways. 
Eight  yeai's  ago  3  sq.yd.  of  rubber-capped  hardwood 
blocks  were  laid  at  the  junction  of  two  roads  which 
carry  the  heaviest  traffic  in  south  London.  This  rubber 
capping  was  I  in.  thick  and  fitted  into  the  hardwood 
blocks  by  dovetail  connections  running  longitudinally. 
Two  years  later  these  blocks  were  taken  up  for  exami- 
nation and  it  was  found  that  the  major  portion  of  the 
wear  had  taken  place  on  the  underside  of  the  rubber 
and  on  the  wood  surface;  the  wear  on  the  upper  rubber 
surface  was  comparatively  negligible  and  consisted 
chiefly  of  scratches.  The  traffic  to  which  these  blocks 
had  been  subjected  averaged  190  tons  per  street  width 
yard  per  hour. 

Three  years  later  another  experiment  was  undertaken. 
The  blocks  used  consisted  of  rubber  slabs  fe  in.  thick, 
9  in.  long  by  3  in.  wide  and  vulcanized  to  steel  plates. 
These  plates  were  cut  so  as  to  produce  lugs  for  holding 
to  a  concrete  surface.  The  foundation  consisted  of  rein- 
forced concrete  with  a  surface  of  concrete  made  up  of 
grit  in  the  proportion  of  cement  1  to  sand  4.  In  this 
latter  the  lugs  of  the  steel  plates  were  set.  The  traffic 
load  was  about  240  tons  per  street  width  per  hour. 
When  this  type  of  paving  had  been  in  use  for  several 
months  the  rubber  blocks  worked  loose  and  about  15  per 
cent  became  completely  detached.  The  whole  area  was 
then  taken  up  and  the  condition  of  tlie  slabs  and  plates 
showed  that  this  type  of  paving  was  not  satisfactory  for 
fast  and  heavy  traffic. 

Subsequently  the  steel  plate  was  replaced  by  a  plate  of 
expanded  metal  imbedded  in  vulcanite,  lugs  being  added. 
These  blocks  have  been  in  use  now  for  about  five  months 
and  are,  so  far,  behaving  satisfactorily. 
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Wear  Tests  Show  Service  Qualities 
of  Paving  Materials 

Impact  a  Big  Factor — Bituminous  Fillers  Show  Up 
Well— Rattler  Reliable— Sand- 
Cement  Bed  Best 

THE  U.  S.  Bureau  of  Public  Roads  has  recently 
completed  at  the  Arlington  (Va.)  experiment  sta- 
tion a  series  of  accelerated  wear  tests  upon  granite 
block,  vitrified  brick  and  concrete  pavement  surfaces, 
the  results  of  which  are  embodied  in  a  report  by  F.  H. 
Jackson,  senior  assistant  testing  engineer,  and  C.  A. 
Hogentogler,  highway  engineer,  just  made  public.  The 
tests,  which  were  made  under  the  general  direction 
of  Thomas  H.  MacDonald,  chief  of  the  bureau,  and  A. 
T.  Goldbeck,  engineer  of  tests,  consisted  of  operating 
a  carriage  carrying  five  1,000-lb.  cast-iron  wheels,  back 
and  forth  over  a  runway  2  ft.  wide  and  400  ft.  long, 


TE.STI.Nii    .M.U  HJ.M-.   .  .M, ■.....■    .  .  -  L.    i...   -....     •    -.    .    ...OS  WHEELS 
View  shows   48  test  sections  of  pavement   forming   runway   400   ft.   long  and    2   ft.   wide   paved 
with  Branite  block,  brick  and  concrete. 

containing  48  sections  of  pavement  of  different  types. 
The  conclusions,  as  given  in  the  report  (which  will  be 
published  in  full  in  the  .June  issue  of  Public  Roads) 
follow: 

Granite  Block  Tests 
Although  certain  limiting  conditions,  such  as  the  small 
size  of  the  test  sections  and  settlement  at  certain  points 
must  be  taken  into  account  when  interpreting  the  results 
of  the.;e  tests,  the  following  general  conclusions  may  be 
dr:.w:i; 

1.  Bituminous-filled  granite  block  pavements  will  resist 
the  impact  produced  by  heavily  loaded  steel-tired  traffic  as 
well  as  cement-grouted  pavements. 

2.  Bituminous  mastic  fillers  are  as  satisfactory  for  this 
type  of  traffic  as  straight  bituminous  fillers. 

.3.  The  effect  of  impact  is  tremendously  increased  by  ir- 
regularities  produced   by  poorly  cut  blocks. 

4.  Irregularities  of  surface  or  other  factors  producing  im- 
pact are  more  serious  with  grouted  than  with  bituminous- 
filled  pavements. 

5.  Slight  variations  in  resistance  to  wear,  such  as  occur 
among  the  commercial  granite  block  from  the  Atlantic  coast 
quarries,  are  of  much  less  importance  in  judging  the  prob- 
able resistance  of  the  block  to  the  action  of  traffic  than 
has  commonly  been  supposed. 

6.  Cement-sand  bedding  courses  are  more  satisfactory 
than  sand  or  bituminous-sand  bedding  courses 


Conclusions  From  Brick  Tests 

1.  The  edge  protection  offered  by  bituminous  and  cement- 
grout  fillers  is  considerably  greater  for  vertical  fiber  and 
wire-cut  lug  than  for  repressed  bricks. 

2.  The  adhesion  of  bituminous  fillers  to  wire-cut  lug  and 
vertical  fiber  bricks  protects  surface  and  reduces  wear. 

3.  With  cement-grout  fillers  the  surface  becomes  a  rigid 
slab  and  failure  occurs  because  of  the  breaking  of  this  slab 
under  load  and  consequent  loosening  and  shattering  of  the 
bricks. 

4.  With  cement-grout  fillers  and  sand-cushion  construction 
the  bricks  must  be  so  thick  as  to  make  a  slab  which  will 
resist  without  excessive  distortion  the  impact  produced  by 
the  load  moving  over  it.  In  such  cases  the  cement-grout 
filler  offers  excellent  support  to  the  wire-cut  lug  and  ver- 
tical fiber  bricks.  The  above  results  indicate  that  for  sand 
and  sand-cement  cushions  and  for  such  loads  as  were  had 
at  Arlington  thicknesses  under  4  in.  are  impractical. 

5.  For  bricks  of  sufficient  thickness  to  form  a  beam  which 
will  not  be  broken  under  impact,  cement  grout  offers  bet- 
ter support  to  the  edges  than  bituminous  fillers.  The  bitu- 
minous fillers  cushion  the  edges,  but  under  certain  kinds  of 

traffic  (steel  tires)  allow  the 
edge  to  be  crushed  even  while 
the  filltr  remains  intact. 

6.  Tar  and  tar-mastic  fillers 
form  more  rigid  slabs  in  cold 
weather  than  asphalt  and  as- 
phalt mastic,  and  consequently 
bricks  filled  with  the  former 
tend  more  toward  shattering 
than  those  filled  with  the 
latter. 

7.  For  the  same  conditions 
of  brick  and  type  of  construc- 
tion, bricks  with  rounded  edges 
offer  less  resistance  to  wear 
than  those  with  square  edges. 

8.  Sand  cushions  are  subject 
to  more  compression  than 
sand-cement  cushions,  and  the 
greater  compression  results  in 
a  more  uneven  surface. 

9.  Elastic     fillers     consider- 
ably reduce  the  effects  of  im- 
pact  occasioned   by   steel-tired 
traffic,     and     the     destructive 
effect  increases  with  increased 
rigidity  of  the  fillers,  the  max- 
imum destructive  effect  occurring  with  such  fillers  as  have 
greatest    rigidity.      The    shattering   of    the    brick    and    the 
additional    settlement   noted   on    the   cement   grout   sections 
warrant  this  conclusion. 

10.  The  resistance  to  wear  of  the  various  pavement  sec- 
tions, »s  shown  from  the  wear  test,  is  the  same  as  that 
indicated  by  the  standard  rattler  test  for  the  bricks  compris- 
ing the  above  sections. 

Observations  on  Concrete  Paving 

The  failure  of  .several  of  the  concrete  sections  was  due 
to  transverse  cracking  and  settlement,  accompanied  by  in- 
creased impact.  Observations  would  indicate  that  slag, 
sandstone,  and  limestone  do  not  offer  as  much  resistance 
to  cracking  as  do  gravel,  trap  rock,  and  gneiss.  This  con- 
clusion, however,  is  questionable  in  the  absence  of  further 
experiments. 

From  the  tests  on  the  concrete  sections  there  are  indica- 
tions that  neither  the  resistance  to  wear  nor  the  resistance 
to  cracking  are  dependent  upon  the  compressive  strength 
of  the  concrete  as  determined  by  G  x  12  in.  test  cylinders, 
that  more  resistance  to  wear  is  afforded  by  dry  concretes 
than  by  wet,  and  that  the  harder  aggregates  offer  more 
resistance  to  wear  than  the  softer.  Whether  this  greater 
resistance  offered  by  the  harder  materials  would  warrant 
securing  them  for  a  road  at  much  additional  expense  when 
softer  materials  are  at  hand  must  be  left  to  the  judgment 
of  the  engineer  with  full  knowledge  of  the  traffic  condition? 
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Winter  Work  on  a  Quebec  Water-Power  Development 

Dam  Construction  Near  Chicoutimi  Required  Long  Hauls  Over  Snow  Roads  and  Special  Provisions  for 
Camp  Sanitation  in  Cold  Weather — Fire  in  Camp  Impeded  Operations 

/'^'ONSTRUCTION  work  on  a  paper-mill  power  project     the  men  according  to  nationality  and  occupation.   Vari 


V>in  northern  Quebec  during  the  past  two  winters 
was  complicated  by  the  remoteness  of  the  site  from  the 
source  of  materials  and  by  the  cold  weather  common 
to  that  country.  The  methods  employed  and  the  lay- 
out of  the  plant  should  be  of  value  for  reference  for 
future  operations  under  similar  conditions.  The  devel- 
opment, known  as  the  Chute  aux  Galets  Power  House 
and  Dam,  is  located  on  the  Shipshaw  River  about  23 
miles  north  of  Chicoutimi,  Quebec,  and  about  20  miles 
from  the  mouth  of  the  Shipshaw.  It  was  built  to  afford 
additional  power  to  the  Kenogami  Pulp  &  Paper  Mills 
and  the  Jonquiere  Pulp  Mill,  both  owned  by  Price  Bros. 
&  Co.,  Ltd. 

Owing  to  recent  additions  to  the  Kenogami  plant 
additional  power  was  required  and  the  construction  of 
the  dam  and  power  house  was  started  in  September, 
1919,  and  completed  in  January,  1921,  e.xcept  for  the 
installation  of  the  two  generators,  the  delivery  of  which 
has  been   delayed. 

The  dam  is  1,185  ft.  long  with  an  average  height  of 


LOOKING  UPSTREAM  AT   THE  CHUTE   AUX   GALETS    DAM  AND   POWER  HOUSE 
UNDER    CONSTRUCTION 

24  ft.,  upon  which  are  erected  dashboards  6  ft.  high, 
the  purpose  of  which  is  to  take  the  pressure  of  the  ice 
which  will  form  behind  the  dam,  thus  saving  the  con- 
crete from  damage.  At  each  end  of  the  dam  are  con- 
crete core  walls  bui'.t  on  ledge  rock  and  terminating 
in  the  hillsides  each  side  of  the  river.  The  power  house 
is  of  reinforced  concrete,  built  below  the  falls  in  a 
bend  of  the  river  and  is  55  x  88  ft.,  with  a  total  height 
of  94  ft. 

Camp  Constructioji. — The  contract  for  the  work  was 
let  the  latter  part  of  August,  1919,  and  the  contractor 
immediately  started  work,  which  was  carried  on  con- 
tinuously during  the  winter.  The  building  of  camps 
was  immediately  started,  the  first  of  these  being  of 
logs  cut  at  the  site,  but  later,  when  a  sawmill  had 
been  installed,  the  camps  were  built  of  sawn  lumber. 
They  were  built  as  far  as  possible  so  as  to  segregate 


ous  sizes  of  camps  were  used,  as  certain  classes  of  men 
are  satisfied  to  live  in  larger  buildings  containing 
fifty  to  sixty  men,  whereas  with  others  this  condition 
causes  discontent  and  smaller  camps  accommodating 
from  twelve  to  twenty  men  were  also  provided.  A 
"camp  boss"  with  a  few  helpers  and  working  under 
the  direction  of  the  company's  doctor  kept  the  camps 
in  a  clean  and  sanitary  condition.  All  of  the  camp 
rubbish  and  kitchen  refuse  was  burned  in  an  incin- 
erator. A  disinfector,  consisting  of  a  tight  wooden 
tank  built  strong  enough  to  take  15  lb.  of  steam  pres- 
sure, was  erected  near  one  of  the  boilers  and  piped  to 
it.  Used  blankets  and  clothing  of  a  suspicious  nature 
were  subjected  to  treatment  under  this  steam  pressure. 
A  central  wash  house  was  provided  with  hot  water 
heated  by  a  coil  running  through  a  large  camp  stove. 

Special  attention  to  the  matter  of  sanitation  as  well 
as  the  general  comfort  of  the  men  in  camp  was  found 
to  be  a  small  investment,  bringing  in  large  returns  in 
the  saving  of  replacement  of  men  and  consequent  costs 
of  transportation  and  short- 
age of  help.    Two  large  din- 
ing halls,  each  accommodat- 
ing 230  men,  were  provided, 
with     one     central     kitchen 
serving    both.     A    separate 
dining    room   was    provided 
for  the  staff. 

While  the  camps  were 
being  built  the  plant  was 
transported  to  the  job  and 
installed,  cofferdams  were 
erected  and  excavation 
started  for  the  power  house, 
penstocks  and  headworks. 

Transportation. — The  mat- 
ter   of    transportation    was 
one     of    the     most     serious 
problems  in  connection  with 
this  work.    The  nearest  rail- 
road was  at  Chicoutimi  and 
to  get  material  to  the  job  it 
was   necessary   to   transport 
it  across  the  Saguenay  River 
and  haul  it  22  miles  to  the  work.    Two  gasoline-driven 
scows  were  built  by  the  contractor  for  the  river  trans- 
portation.   These  scows  are  80  ft.  long  and  have  a  ca- 
pacity of  about  55  tons.    Forty-horsepower  heavy-duty 
marine  gasoline  engines  were  installed  and  proved  sat- 
isfactory against  a  very  heavy  flow  of  tide,  the  Saguenay 
River  being  subject  to  a  tide  variation  of  from  15  to  20 
ft.    During  the  winter  teams  and  sleighs  were  used  for 
transporting  across  the  Saguenay. 

A  stiff-leg  derrick  and  a  warehouse  were  installed  on 
the  wharf  at  Chicoutimi  and  material  was  unloaded 
from  cars  to  the  scows  by  this  derrick  or  stored  tem- 
porarily in  warehouses.  Cement  and  small  material  were 
loaded  in  skip  boxes  which  were  set  on  the  scows  or 
sleighs. 

On  the  opposite  side  of  the  river  in  the  village  of 
St.  Anne  and  about  one  mile  upstream  were  installed 
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another  derrick  and  warehouse,  shown  in  the  view.  The 
base  of  this  derrick  is  about  210  ft.  above  the  river 
level  at  low  water  and  is  located  on  the  edge  of  a  steep 
cliff.  The  boom  is  85  ft.  long  and  loads  can  be  lifted 
directly  from  scows  and  set  on  wagons  or  sleighs.  By 
the  installation  of  this  derrick  a  hill  leading  up  from 
the  existing  pier,  about  three-quarters  of  a  mile  long 
with  gradients  up  to  20  per  cent,  was  eliminated  from 
the  hauling  route. 

The  road  fi-om  St.  Anne  to  the  Chute  aux  Galets  is 
for  the  most  part  through  an  unproductive  section  and 
practically  no  work  has  been  put  on  it  to  impi-ove  the 
natural  condition  of  the  roadbed  or  the  profile.  A 
large  part  of  the  road  is  simply  a  right-of-way  cut 
through  the  woods  with  no  ditching  or  grading  at- 
tempted. About  two-thirds  of  the  route  is  through  clay 
and  the  balance  is  over  rocky  hills.  During  the  spring 
and  autumn  and  a  large  part  of  the  summer  months  the 
clay  portion  becomes  woi-ked  up  into  a  soft  mass  in 
which  a  wagon  will  sink  to  the  hub.  The  rocky  hills 
are  outcroppings  of  limestone  ledges  and  form  extremely 
steep  grades,  many  of  them  being  over  18  per  cent. 
These  rocky  slop>es  are  generally  bare  and  furnish  in- 
secure footing  for  horses.    Fifteen  hundred  pounds  was 


was  sufficient  snow.  About  10  in.  of  snow  was  required 
to  make  the  road  sufficiently  even  for  hauling.  Hauling 
on  the  winter  road  was  started  on  December  15  and 
during  the  winter  months  about  7,000  tons  were  trans- 
ported to  the  job,  of  which  5,300  tons  consisted  of 
cement.  The  contractor  used  generally  four-horse 
teams  with  heavy  logging  sleighs,  and  in  addition  to 
this  from  50  to  100  hired  teams  were  employed  on  the 
job  a  large  part  of  the  winter.  Two  snow  plows  were 
used  to  keep  the  road  clear.  These  were  hauled  by  six 
horses  and  were  sent  over  the  road  one  from  each  end 
after  a  storm.  No  attempt  was  made  to  ice  the  roads 
owing  to  the  heavy  drifting  of  snow  to  which  they  were 
subjected. 

A  10-ton  Holt  caterpillar  tractor  was  found  to  work 
satisfactorily  on  the  snow  road  under  winter  condi- 
tions. By  the  use  of  kerosene  in  the  radiator  and  the 
use  of  special  lubricating  oils  no  difficulty  was  experi- 
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a  difficult  load  for  a  team  on  these  hills  and  during  the 
spring  a  team  had  difficulty  in  hauling  1,000  lb.  over 
the  clay  portion  of  the  road. 

It  was  decided  to  transport  a.-^  much  of  the  required 
material  as  po.ssible  during  the  winter  months  on  snow 
road.M  and  during  the  fall  of  1919  only  such  supplies 
and  plant  as  were  immediately  necessary  were  hauled. 

A  winter  road  wa.s  located  in  the  fall,  the  right-of- 
way  arranged  for  and  cleared.  This  cut  off  about  four 
mile.H  from  the  distance  and  wa-s  located  so  that  the 
steepest  grade  was  only  5  per  cent  and  there  were  only 
four  grades  of  more  than  2  per  cent.  The  road  was 
located  for  a  large  part  through  a  swamp  which  would 
have  rendered  it  impa.'tsable  in  summer,  but  provided 
a  very  firm  and  level  road  when  frozen  and  when  there 


enced  in  operating  in  temperatures  as  low  as  42  deg. 
below  zero. 

All  the  plant  and  cement  and  aa  much  of  the  stores 
as  could  be  anticipated  were  hauled  during  the  winter. 
The  winter  road  broke  up  on  April  10  with  the  spring 
thaw  and  was  then  abandoned. 

Comiruction  Operations. — An  18-mile  transmission 
line  from  an  existing  power  house  was  started  in  the  fall 
as  .soon  as  material  for  it  could  be  secured.  The  steel 
poles  were  all  erected  and  concrete  bases  poured  for  same 
befoie  very  cold  weather  .-let  in.  but  owing  to  slow  deliv- 
ery of  some  of  the  material  the  stringing  of  conductors 
was  delayed  considerably  and  was  done  in  temperature 
as  low  at  times  as  46  deg.  l^low  zero.  Thermometers 
were  carried  by  the  linemen  and  the  tension  regulated 
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XAT  RIVER  BELOW 

for  the  existing  temperature.  While  the  transmission 
line  was  being  erected  wood-burning  boilers  were  used 
on  the  job  for  steam  power. 

The  cofferdam  for  the  power  house  consisted  of  a 
log  crib  filled  with  rock  from  the  penstock  excavation 
and  sheathed  with  2-in.  tongue-and-groove  lumber  on 
outer  face  and  toe-filled  with  earth  excavation  from  the 
headworks.  The  maximum  depth  of  the  cofferdam  was 
28  ft.  Two  10-in.  centrifugal  pumps  easily  pumped  out 
the  cofferdam  and  one  10-in.  pump  later  kept  it  un- 
watered.  The  north  cofferdam  for  dam  excavation  was 
built  in  two  sections,  the  south  half  of  the  river  first 
being  enclosed  and  the  dam  containing  the  five  tem- 
porary sluices  was  built  across  one-half  of  the  river; 
later  the  north  half  of  the  cofferdam  was  built,  forcing 
the  water  through  the  temporary  sluices.  No  pump- 
ing was  found  to  be  necessary  here  as  the  grade  of  the 
river  was  such  that  the  small  amount  of  leakage  through 
cofferdam  was  easily  taken  care  of  by  a  small  interior 
dam. 

The  earth  and  rock  excavation  for  power  house  and 
penstock  was  loaded  into  skip  boxes,  the  earth  being 
dumped  on  spoil  bank  in  river  and  the  rock  hoisted 
directly  to  crusher  platform  by  means  of  a  stiff-leg  der- 
rick. The  crushed  stone  was  elevated  by  a  bucket 
conveyor  to  the  stone  stoi-age  pile.  The  excavation 
from  the  headworks  and  south  core  wall  was  also  han- 
dled with  stiff-leg  derricks. 

Excavation  for  the  dam  was  removed  by  a  traveling 
steel  derrick,  with  96-ft.  boom  and  equipped  with  a 
li-yd.  clamshell  bucket,  the  excavated  material  being 
simply  deposited  in  the  spoil  bank  below  the  dam. 

The  concrete  was  mixed  with  two  electrically  driven 
mixers,  fed  from  overhead  hoppers.  Two  of  these  hop- 
pers contained  gravel  and  the  other  two  crushed  stone. 
A  trestle  ran  over  the  top  of  these  two  bins.  Gravel 
obtained  from  a  pit  about  3,000  ft.  from  the  mixer  plant 
was  loaded  into  cars  with  a  traveling  derrick  and  clam- 
shell and  hauled  by  four-ton  oil-burning  locomotives  to 
the  bins.  The  crushed  stone  was  loaded  into  cars  with 
a  traveling  derrick  and  orange-peel  bucket  and  also 
hauled  to  bins  by  cars  and  locomotives.  Cement  was 
hauled  out  to  the  mixer  plant  and  dumped  into  a  chute 
from  the  trestle. 

A  concrete  track  ran  between  the  two  mixers  and  flat 


cars  with  1-yd.  concrete  buckets  hauled  by  locomotives 
conveyed  the  concrete  to  the  dam,'  where  it  was  de- 
posited in  the  forms  by  two  traveling  derricks  on  tracks 
parallel  with  the  dam.  The  concrete  for  power  house 
was  conveyed  in  a  similar  manner,  except  that  V- 
shaped,  1-yd.  side  dump  cars  were  used,  which  were 
dumped  into  a  hopper,  the  concrete  then  being  deposited 
in  the  forms  by  means  of  chutes. 

Fire  in  Camp. — On  June  20,  1920,  after  a  prolonged 
dry  spell,  a  forest  fire  which  started  several  miles 
west  of  the  job  spread  to  the  work  before  a  high  wind 
and  jumped  800  ft.  across  the  river  to  the  camps  and 
other  structures  on  the  job.  All  of  the  buildings,  in- 
cluding the  camps  and  dining  rooms,  stables,  cement 
shed,  oflfice,  storehouse,  compressor  house,  blacksmith 
shop,  machine  and  carpenter's  shops  and  sawTnill  were 
destroyed,  as  well  as  the  electric  wiring,  a  large  part 
of  the  plant  and  all  of  the  stores.  The  destroyed  plant 
included  most  all  of  the  motors,  two  locomotives,  one 
electric  hoist,  six  transformers,  compressor,  machine- 
shop  and  carpenter-shop  equipment,  sawmill  equipment, 
wagons  and  sleighs.  At  the  time  of  the  fire  about  350 
men  were  in  camp  and  of  this  number  about  120  re- 
mained and  saved  the  balance  of  the  plant. 

The  cement  shed  contained  at  the  time  of  the  fire 
105,000  bags  of  cement  which  had  been  hauled  to  the 


GRAVEL  TKAIX  PULLED  BY  OIL  BURNING  LOCOMOTIVE 

job  during  the  winter.    The  cement  shed,  together  with 
the  bags  containing  the  cement,  was  a  total  loss. 

As  the  cement  was  then  left  exposed  to  the  weather 
every  effort  was  made  to  get  it  covered  before  rain 
could  complete  its  destruction.  All  of  the  canvas  that 
could  be  secured  in  the  vicinity  of  Chicoutimi,  as  well 
as  several  tons  of  dryer  felt  from  the  paper  mills  at 
Kenogami  and  several  hundred  rolls  of  roofing  paper, 
were  rushed  to  the  job  and  the  pile  of  cement,  which 
was  about  350  ft.  long  and  about  65  ft.  wide,  was 
covered  twenty-four  hours  after  the  fire  took  place. 
Although  no  rain  had  fallen  for  30  days  previous  to  the 
fire,  showers  occurred  within  36  hours  after.  The  tem- 
porary covering  put  over  the  cement  consisted  of  two- 
ply  roofing  paper  supported  on  poles.  The  poles  were 
laid  on  a  slope  to  a  peak  over  the  center  of  cement 
pile  and  down  to  the  ground  on  each  side;  a  layer  of 
dryer  felt  or  canvas  was  then  tacked  over  the  roofing 
paper  to  prevent  its  being  torn  off  by  the  wind.  A 
ditch  was  dug  aiound  the  pile  to  prevent  water  pen- 
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etrating  to  the  bottom  of  pile.  This  roof  remained  until 
the  cement  was  finally  used  in  the  work  several  months 
later  and  proved  very  satisfactory.  The  salvaged  cement 
was  rebagged. 

About  75  per  cent  of  the  salvaged  cement  was  ulti- 
mately saved  and  used  in  the  work,  the  balance  having 
become  hardened  by  the  heat  was  discarded.  It  was 
found  from  tests  of  average  samples  taken  throughout 
the  pile  that  the  tensile  strength  of  the  salvaged  cement 
was  about  18  per  cent  lower  than  that  found  for  the 
same  cement  when  tested  from  the  carload  shipment.  A 
larger  amount  per  batch  was  therefore  used. 

As  a  result  of  the  setback  due  to  the  fire  unusual 
efforts  were  required  to  complete  the  concrete  work  be- 
fore cold  weather.  The  destroyed  plant  and  stores  were 
speedily  replaced  and  tents  were  provided  for  temporary 
camps  until  buildings  could  be  rebuilt.  Jlost  of  the 
men  who  had  left  the  job  at  the  time  of  the  fire  re- 
mained in  Chicoutimi  and  were  housed  and  fed  there  by 
the  company.  As  the  tent  camps  were  installed  the  men 
were  gradually  brought  back.  The  work  of  excavating 
was  resumed  four  days  after  the  fire  and  concrete  work 
started  six  days  later.  In  about  a  month  the  work  was 
Vjeing  carried  on  as  before  the  fire. 

With  the  exception  of  closing  the  temporary  sluice 
gates  and  the  concrete  re(iuired  around  the  waterwheels 
in  the  power  house  and  a  few  miscellaneous  items  all 
of  the  concrete  work  was  completed  before  cold  weather 
so  that  little  heating  of  concrete  materials  was  neces- 
sary. Two  of  the  temporary  sluices  were  closed  before 
cold  weather,  but  it  was  necessary  to  close  the  other 
three  in  January,  1021,  and  this  proved  to  be  a  rather 
diflicult  undertaking.  Stop  logs  were  ."^et  in  the  ends  of 
the  sluices  in  grooves  provided  and  calked  on  the  in- 
.side.  Then  the  interior  was  pumped  out  and  cleaned  of 
ice  and  the  sluiceway  poured  from  a  shaft  up  through 
dam.  When  the  shaft  was  filled  it  formed  a  static 
head  of  about  28  ft.  of  soft  concrete  which  completely 
filled  every  part  of  sluiceway. 

Owing  to  the  necessity  of  allowing  enough  water  to 
pass  through  to  keep  a  lower  power  house  in  operation 
the  stop  logs  were  brought  up  gradually  and  some  water 
allowed  to  pass  over  them  while  they  were  being  set. 
This  caused  ice  to  form  about  the  logs  and  great  diffi- 


culty was  experienced  in  getting  them  tight.  The  con- 
crete in  these  sluices,  which  was  poured  in  very  severe 
weather,  was  heated  by  running  live  steam  into  the  sand, 
crushed  stone  and  water  used  in  the  mixing. 

The  work  was  designed  by  George  F.  Hardy,  of 
New  York  City,  who  was  represented  on  the  work  by 
F.  JI.  Kuchar,  resident  engineer.  The  contractors  were 
Eraser,  Brace  &  Co.,  Ltd.,  of  Montreal. 


A  View  of  "Value  for  Rate  Base"  and 
"Value  for  Compensation" 

DISTINCTION  between  "value"  to  be  used  as  a  rate 
base  and  "value"  to  be  used  as  a  just  compensation 
figure  for  purposes  of  condemnation  was  drawn  in  the 
tecent  decision  of  the  Califoi-nia  Railroad  Commission 
in  regard  to  the  taking  over  of  the  power  plant  of  the 
Xorthern  California  Power  Co.  by  the  city  of  Redding. 
That  portion  of  the  commission's  ooinon  dealing  with 
this  phase  of  the  case  follows: 

It  has  been  a  source  of  confusion  quite  evident  in  this 
inoceeding  that  the  distinction  was  lost  sight  of  between  a 
rate  base  and  a  just  compensation  figure.  We  have  no 
patience  with  the  argument  that  in  a  reproduction  cost 
estimate  for  rate-making  purposes  a  power  line  pole  should 
stand  at  one  figure  and  that  in  a  reproduction  cost  estimate 
for  condemnation  purposes  the  same  pole  should  stand  at 
another  figure.  It  seems  clear  to  us  beyond  argument  that 
a  given  propery  item  valued  according  to  a  given  method 
must  have  in  its  estimate  of  value  new  and  in  its  estimate 
of  value  depreciated,  the  same  figures  no  matter  for  what 
purpose  that  estimate  may  be  used.  To  conclude,  however, 
that  because  of  this  statement  the  rate  base  and  the  just 
compensation  of  a  public  utility  plant  must  be  the  same, 
seems  to  us  altogether  erroneous. 

The  difference  in  the  final  result  (depending  on  whether  a 
Eiven  public  utility  property  is  to  be  valued  for  just  com- 
pensation purposes  or  for  rate-making  purposes)  will  be 
found  to  lie  not  in  the  value  given  to  different  property 
items  under  various  methods  of  valuation  but  rather  in  the 
answer  to  the  final  question  of  whether,  in  a  rate  case,  the 
basis  for  the  fair  return  should  be  "value"  or  "investment" 
or  "sacrifice."  In  a  rate  case,  the  rate-making  authority 
is  concerned  with  finding  the  sum  on  which  a  fair  return 
should  be  allowed.  The  problem  involves  the  determina- 
tion of  what  property  is  reasonably  used  and  useful  in  the 
public  service,  what  capital  expenditures  have  been  made 
by  the  utility  even  though  these  expenditures  may  be  on 
property  not  owned  by  the  utility,  and  other  similar  ques- 
tions. Also  the  matter  of  going  concern,  in  so  far  as  going 
concern  is  an  element  resulting  from  the  actual  or  pros- 
pective ability  to  realize  profits,  cannot  enter  into  the  rate 
problem.  If  it  were  held  otherwise  there  would  follow  the 
absurdity  that  the  higher  the  rate,  the  greater  the  earning 
power;  the  greater  the  earning  power,  the  larger  the  going 
concern;  the  larger  the  going  concern,  the  higher  the  rate, 
ad  infinHum. 

An  essentially  different  prolilem  confronts  the  Commis- 
sion when  it  has  to  find  just  compensation.  Beyond  a  ques- 
tion it  must,  in  that  case,  find  a  fair  value  of  the  property 
as  of  a  given  time  with  all  of  the  elements  making  for 
increase  or  decrease  and  fou  loss  or  gain  attached  to  it. 
And  what  property  items  are  to  be  valued  is  settled  by  the 
description  nf  the  property  desired  to  be  taken,  by  which 
description  the  Commission  is  governed. 

If,  therefore,  agreement  can  be  had  on  the  proposition 
that  it  is  Ictritimate  to  consider  various  ctiniales  of  value 
on  various  theories  (each  with  necessarily  different  results) 
and  that  in  the  last  instance  these  various  estimates,  ele- 
ments and  measurements  must  be  resolved  by  the  Commis- 
sion into  "just  compensatinn"  and  that  "just  compensation*' 
can  be  found  only  if  all  factors  (to  the  exclusion  of  none', 
having  n  bearing  on  prcsrnl  day  value  are  given  their  proper 
weight,  then  it  will  be  possible  to  discuss  the  problem  on 
common  ground  and  with  an  intelligent  vocabulary. 
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Meeting  of  American  Society  for  Testing  Materials 

Many  New  Specifications  Adopted  as  Result  of  Active  Committee  Work  —  Joint  Committee  Presents 
Draft  of  Specifications  for  Concrete — Sulphur  and  Phosphorus  Again  —  Car  Wheels  Improve- 
ment— Prof.  Talbot  on  Proportioning  Concrete — Society  Declines  to  Enter  Federation 


WORKING  in  its  smoothest  and  most  efficient  man- 
ner as  an  organization  for  producing  and  perfect- 
ing technical  specifications,  the  American  Society  for 
Testing  Materials  in  its  annual  meeting  at  Asbury  Park 
last  week  achieved  a  remarkable  performance,  probably 
without  precedent  in  its  history,  by  dealing  with  more 
than  150  specifications.  Of  these,  71  were  new,  being 
presented  for  the  first  time  and  adopted  as  tentative 
standards,  while  63  were  revised ;  others  were  advanced 
from  tentative  to  standard  rank.  Of  course  this 
required  machinelike  method  of  working;  some  forty 
steel  specification  were  disposed  of  in  bulk  by  a  single 
ballot.  The  flatness  of  this  procedure  was  relieved  in 
the  closing  session,  however,  by  a  flash  of  fire  reminis- 
cent of  the  society's  liveliest  days,  in  the  shape  of  a 
hammer-and-tongs  set-to  over  chilled  car-wheels,  which 
resulted  in  proving  the  need  and  feasibility  of  chemical 
limits  for  car  wheels,  and  in  making  wheels  safer  by 
requirements  superior  to  those  set  up  by  the  Master 
Car  Builders  and  the  American  Railroad  Association, 
and  superior  to  those  which  the  committee  on  cast  iron 
was  content  with. 

Committee  activity  was  marked.  Evidently  a  great 
deal  of  work  was  accomplished  during  the  year,  for 
progress  was  shown  in  nearly  every  part  of  the  field  on 
which  the  society  has  hitherto  entered,  while  in  addition 
work  was  begun  on  a  number  of  new  subjects.  Even 
where  no  specifications  resulted,  research  work  was 
reported. 

Concrete  and  allied  subjects  played  a  large  part  in  the 
meeting.  Three  important  contributions  to  knowledge 
were  made  in  this  field — the  first  presentation  of 
the  Progress  Report  of  the  Joint  Committee  on  Stand- 
ard Specifications  for  Concrete  and  Reinforced  Con- 
crete, the  submission  of  four  tentative  methods  of  test 
and  one  tentative  specification  by  Committee  C-9,  on 
Concrete  and  Concrete  Aggregates,  and  a  paper  by 
Prof.  Arthur  N.  Talbot  on  proportioning  concrete,  which 
proved  to  be  a  remarkable  study  of  the  relation  of  the 
voids  in  a  mix  to  the  resulting  strength  and  density. 
There  were  some  significant  developments  in  the  field 
of  metals,  however,  outside  of  the  car-wheel  matter 
just  mentioned.  The  war  relaxation  of  sulphur  and 
phosphorous  allowances  came  up  for  action  again,  with 
a  less  satisfying  outcome  than  had  been  anticipated. 
A  decidedly  new  proposal  in  rail  specifications  was  pre- 
pared by  the  steel  committee,  but  in  the  last  minute 
the  committee  decided  to  withdraw  it,  leaving  the  sub- 
ject about  where  it  was  before. 

Some  twenty  or  twenty-five  technical  papers  were 
read.  This  part  of  the  program  seemed  rather  weaker 
than  at  previous  meetings,  and  was  prominently  dis- 
tinguished only  by  Prof.  Talbot's  paper. 

Society  Declines  to  Enter  Federation 

The  deferred  question  of  affiliating  with  the  Feder- 
ated American  Engineering  Societies  was  placed  before 
the  society  by  the  Executive  Committee  after  the  latter 
had  given  repeated  careful  consideration  to  the  matter 
during  the  year.  The  committee  stated  its  views. in 
extenso,  expressing  a  favorable  opinion  of  the  federation 


plan  as  a  means  of  consolidating  thought  and  purpose 
in  the  engineering  profession  and  as  a  means  of  cultivat- 
ing public  relations,  but  also  pointing  out  the  divergence 
of  purposes  of  society  and  federation.  The  deciding 
question  was  that  of  finances:  as  the  required  contribu- 
tion to  the  F.  A.  E.  S.  could  not  be  taken  from  current 
funds  without  curtailing  the  society's  work,  and  as  the 
committee  regarded  an  increase  of  dues  unwise,  it  pro- 
posed to  the  meeting  the  following  resolution: 

Whereas,  the  American  Society  for  Testing  Materials  has 
received  an  invitation  to  become  a  charter  member  of  the 
Federated  American  Engineering  Societies;   and 

Whereas,  after  thorough  consideration  the  Executive 
Committee,  although  believing  that  the  stated  objects  for 
which  the  Federation  is  organized  merit  the  support  of  en- 
gineering orginazitions  and  engineers  in  general,  has 
recommended  that  the  present  finances  of  the  Society  do  not 
permit  the  Society  to  accept  membership  in  the  Federa- 
tion at  this  time;  therefore  be  it 

Resolved,  that  the  American  Society  for  Testing  Mate- 
rials, after  consideration  of  this  invitation  in  annual  meet- 
ing assembled,  regrets  to  advise  the  Fedeiated  American 
Engineering  Societies  that  it  is  financially  unable  at  this 
time  to  accept  the  invitation  to  become  a  charter  member 
of  the  Federation. 

This  resolution  was  passed,  after  considerable  discus- 
sion of  an  amendment  proposed  by  Richard  L.  Hum- 
phrey calling  for  letter  ballot  of  the  membership  on 
the  joined  questions  of  entering  the  federation  and 
raising  the  dues.  Following  the  defeat  of  this  amend- 
ment and  the  passage  of  the  Executive  Committee's 
resolution,  Mr.  Humphrey  moved  the  substance  of  his 
amendment  separately,  but  it  was  defeated  on  division 
by  62  to  32.  W.  M.  Kinney  then  offered  a  resolution 
stating  that  the  meeting  is  not  opposed  to  the  Executive 
Committee  considering  joining  the  F.  A.  E.  S.  at  tht 
proper  time  and  when  in  its  opinion  the  step  is 
desirable;  the  resolution  was  accepted. 

Society's  Influence  on  Public  Works 

Retiring  President  George  S.  Webster  addressed  the 
society  on  its  influence  upon  the  execution  of  public 
works.  Recalling  the  foundation  of  the  Philadelphia 
city  testing  laboratory  in  the  early  nineties  at  his 
initiative,  and  its  relation  to  the  growth  of  the  society, 
he  described  how  his  experience  showed  the  municipality 
to  profit  from  the  work  of  the  society.  Some  of  the  most 
pointed  paragraphs  of  the  address  will  be  reproduced  in 
a  later  issue. 

Joint  Committee's  Specifications  for  Concrete 

Reporting  in  a  preliminary  way  after  16  months' 
work  by  25  men  (five  each  from  the  American  Society 
of  Civil  Engineers,  the  American  Railway  Engineering 
Association,  the  American  Concrete  Institute,  the  Port- 
land Cement  Association  and  the  American  Society  for 
Testing  Materialsl,  the  Joint  Committee  on  Standard 
Specifications  for  Concrete  and  Reinforced  Concrete 
submitted  a  tentative  specification  covering  all  phases 
of  the  subject.  The  committee  is  a  successor  of  the  old 
Joint  Committee  which  presented  progress  reports  in 
1909  and  1912  and  a  final  report  in  1916.   The  present 
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i-eport  is  submitted  to  the  constituent  societies  for 
discussion  limited  to  not  less  than  six  months  nor  more 
than  one  year.  Such  discussions  are  then  to  be  referred 
to  the  committee  for  consideration  in  the  preparation 
of  a  final  report.  The  report  is  made  public  at  this  time, 
although  it  is  distinctly  to  be  considered  as  only  a  pre- 
liminary draft.  The  committee  meanwhile  is  continuing 
its  deliberations.  In  fact,  it  held  almost  continuous 
sessions  during  the  meeting  at  Asbury  Park. 

The  important  difference  between  this  and  previous 
reports  of  the  Joint  Committee  is  that  it  is  a  specifica- 
tion. The  final  report  of  1916  "is  not  a  specification 
but  may  be  used  as  a  basis  for  specifications."  The 
current  specification  takes  up  the  entire  subject  of 
concrete  under  the  headings  "Materials,"  "Proportion- 
ing and  Mixing  Concrete,"  "Depositing  Concrete," 
"Forms,"  "Details  of  Construction,"  "Waterproofing 
and  Protective  Treatment,"  "Surface  Finish,"  and 
"Design,"  which  latter  includes  as  subheads  the  sub- 
jects flexure,  diagonal  tension  and  shear,  bond,  flat 
slabs,  reinforced-concrete  columns,  footings,  retaining 
walls,  shrinkage  and  temperature  stresses  and  working 
stresses.  There  are  in  several  cases  alternate  par- 
agraphs on  the  same  subject,  notably  in  the  method  of 
proportioning. 

It  was  announced  that  in  so  far  as  the  American 
Society  for  Testing  Materials  is  concerned  sections  of 
the  specifications  will  be  referred  to  specific  commit- 
tees, which  must  report  inside  the  year.  On  that  basis 
the  report  was  received  by  the  meeting  and  the  decision 
as  to  printing  it  other  than  in  its  submitted  form  as 
a  preprint  left  to  the  executive  committee. 

A  digest  of  the  specifications  will  appear  in  an  early 
issue  of  Engineering  News-Record. 

Two  Steel  Qitestions  and  Cast-Iron  Wheels 

When  F.  M.  Waring  for  the  committee  on  steel 
reported  on  41  revised  and  two  new  specifications,  there 
was  the  usual  full  attendance,  promising  a  free  discus- 
sion of  the  leading  questions:  (1)  removal  of  the  special 
0.01  per  cent  war  allowances  on  sulphur  and  phosphorus 
that  had  been  permitted  last  year  to  remain  in  14 
specifications,  and  (2)  a  new  departure  in  rails,  made 
in  order  to  come  nearer  to  agreement  with  the  American 
Railway  Engineering  Association,  by  providing  two 
separate  specifications  for  ordinary  and  for  "special 
quality"  rails  re.spectively.  The  discussion  did  not 
materialize,  however,  and  the  action  recommended  by 
the  committee  was  approved  by  a  single  blanket  vote. 

Sulphur  and  Phosphorus — The  war  allowances  on 
sulphur  and  pho.iphorus  were  not  finally  abrogated,  but 
were  retained  as  to  steel  castings  and  (for  sulphur  only) 
as  to  structural  steel  for  locomotive,  car  and  ship  use. 
By  action  taken  a  year  ago,  the  allowances  had  been 
removed  from  over  half  the  specificationa  originally 
affected,  but  had  been  left  in  force  for  bessemer  rails, 
splice  bars,  reinforcement  bars,  tie  plates,  track  bolts, 
and  building  steel;  and  for  open-hearth  rivet  steel, 
tubes,  chain,  castings,  and  three  grades  of  structural 
steel.  In  this  year's  report  the  committee  recommended 
restoring  the  original  low  limits  for  all  bessemer  ateel 
and  for  rivet  steel,  tubes  and  chain:  but,  it  says,  "w 
against  theie  changes,  it  is  felt  the  extension  in  .sulphur 
from  0.05  to  0.06  per  cont  in  the  three  classes  of  struc- 
tural steel  must  be  retained  due  to  the  heavy  tonnage.'? 
involved  and  to  the  continued  difflculty  in  obtaining 
low-sulphur  fuels  and  melting  stock.     It  will  be  noted 


that  the  sulphur  extension  will  be  removed  on  the 
materials  which  are  to  be  worked  hot  and  allowed  on 
structural  material  which  are  to  be  fabricated  cold.  The 
recommendation  to  continue  the  extension  of  both  phos- 
phorus and  sulphur  in  steel  castings  is  made  in  the  belief 
that  the  same  difficulties  with  fuel  and  melting  stock 
exist  in  this  industry." 

Tests  carried  out  by  the  Bureau  of  Standards  joint 
committee  on  the  effect  of  sulphur  and  phosphorus  were 
reported  in  a  meeting  of  that  committee  held  during  the 
week,  but  have  not  yet  been  made  public.  They  repre- 
sent only  a  small  part  of  the  full  program,  and  deal  only 
with  sulphur  in  rivet  steel.  Their  general  indication  is 
that  static  qualities  are  not  affected  by  high  sulphur, 
but  impact  resistance  is  seriously  lowered. 

\Mien  this  investigation  was  begun,  nearly  two  years 
ago,  fears  wei-e  expressed  in  some  quarters  that  it  would 
operate  to  keep  up  the  high  sulphur  and  phosphorus 
limits.  Only  a  limited  verification  of  these  fears  has 
developed,  for  the  steel  committee  says:  "Our  society 
is  looking  to  that  investigation  [of  the  joint  committee] 
for  final  advice  as  to  suitable  limits,  but  until  the  work 
is  completed  it  is  believed  that  the  changes  now  recom- 
mended may  be  made  with  safety." 

Rails — Fundamental  divergence  between  the  rail 
requirements  of  the  American  Railway  Engineering 
Association  and  the  "market"  specifications  of  the 
American  Society  for  Testing  Materials  and  of  the  rail 
makers  resulted  in  continuous  effort  during  the  past 
two  years  toward  harmonizing  the  two  views.  It  has 
developed,  however,  that  a  compromise  is  not  feasible. 
One  solution  of  the  problem  was  proposed  recently  by 
G.  J.  Ray,  chairman  of  the  rail  committee  of  the  A.  R. 
E.  A.,  namely  to  formulate  a  basal  "market"  specifica- 
tion and  separate  individual  clauses  each  covering  an 
element  of  higher  quality,  capable  of  being  added  to  a 
particular  rail  contract  on  the  basis  of  the  extra  cost 
entailed. 

Another  course  was  taken  by  the  A.  S.  T.  M.  steel 
committee  in  a  proposal  made  ready  for  presentation 
to  the  society  but  withdrawn  just  before  the  meeting. 
This  involved  the  establishment  of  two  separate  specifi- 
cations, for  ordinary  and  for  special  quality  rails,  of 
equal  rank  as  standards;  the  former  would  be  the 
present  A.  S.  T.  M.  specification,  the  other  substantially 
that  of  the  A.  R.  E.  A.  This  recommendation  and  a 
"special  quality"  specification  to  match  were  actually 
preprinted,  the  committee  explaining  that  "by  adopting 
these  two  specifications  it  is  thought  that  the  society 
will  make  it  possible  for  buyers  to  choose  the  specifica- 
tions best  suited  for  the  service  for  which  their  rails 
are  intended.  This  course,  in  our  judgment,  is  neces- 
sary, because  the  requirements  of  rail  buyers  are  by  no 
means  uniform.  Where  the  amount  of  traffic  and 
general  service  conditions  are  more  severe,  a  buyer 
•might  well  want  to  purchase  rails  subject  to  more  rigid 
requirements  than  would  be  the  case  if  the  service  con- 
ditions were  more  severe." 

But  this  explanation  as  well  as  the  "special  quality" 
specification  wore  withdrawn  before  presentation,  on 
reconsideration  by  the  steel  committee  at  a  session  held 
early  in  the  week.  When  the  subject  came  up  in  meet- 
ing, the  society  did  not  trouble  to  inquire  farther  into 
the  matter. 

A  .specification  for  car  wheels,  without  chemical 
requirements,  was  submitted  to  the  meeting  by  Dr.  R. 
Moldenke  for  the  committee  on  cast  iron;  and  imme- 
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diately  afterward  a  strong  argument  for  limiting  sul- 
phur, phosphorus  and  combined  carbon  to  reduce  the 
risk  of  wheel  breakage  was  advanced  in  a  paper  by 
H.  J.  Force  (Lackawanna  R.R.).  Mr.  Force's  statistics 
indicated  an  alarming  number  of  cracked  and  broken 
wheels,  and  his  analyses  showed  that  the  elements  just 
named  are  high  in  wheels  that  crack  in  the  plates  or 
break  under  traffic.  He  propo.sed  limits  of  0.32  per  cent 
P,  0.17  S,  and  manganese  at  least  three  times  the  sul- 
phur, with  combined  carbon  not  over  0.85;  such  wheels, 
he  said,  will  not  fail  in  the  thermal  test,  and  indeed  this 
test  should  be  made  longer  so  as  to  detect  all  thermal 
weakness.  G.  E.  Doke  (New  York  Central)  supported 
this  argument. 

Four  or  five  representatives  of  car  wheel  makers  dis- 
cussed the  chemical-limit  problem.  They  declared  their 
readiness  to  work  to  the  limits  suggested,  and  stated 
that  they  favor  any  step  toward  wheel  improvement. 
C.  D.  Young  (Pennsylvania  R.R.)  questioned  the  need 
for  chemical  limits,  and  C.  A.  Ripley  (Santa  Fe) 
reported  that  on  his  line  the  trouble  with  wheel  break- 
ages on  mountain  grades,  where  long  brake  application 
has  to  be  made,  was  overcome  by  adoptng  the  arch  plate 
design  of  wheel  and  by  putting  heavier  wheels  on 
refrigerator  cars,  which  generally  were  equipped  too 
light ;  chemical  content  appeared  to  be  without  influence 
on  the  case,  but  he  nevertheless  favored  chemical  limits 
if  shown  to  be  helpful.  Robert  Job  told  of  the  conclu- 
sion reached  on  the  Philadelphia  &  Reading  twelve  years 
ago  as  to  the  harmful  effect  of  exceeding  limits  nearly 
the  same  as  those  demanded  by  Mr.  Force,  and  the  sub- 
sequent adoption  of  even  closer  limits  on  the  Lehigh 
Valley.  All  this  was  in  the  face  of  the  fact  that  the 
M.  C.  B.  and  American  Railroad  Association  specifica- 
tions have  continued  to  ignore  chemical  composition. 

As  a  result  of  e.xceedingly  active  discussion  in  the 
sense  of  the  above,  the  committee  presented  a  supple- 
mentary chemical  specification,  with  phosphorus  and 
sulphur  somewhat  higher  than  the  above-quoted  limits 
in  order  to  meet  the  foundry  conditions  in  southern  and 
western  territory  without  excessive  cost.  The  amended 
specification  was  adopted  by  the  meeting. 

Talbot  on  Proportioning  Concrete 

Prof.  A.  N.  Talbot  (University  of  Illinois)  presented 
his  paper  on  proportioning  under  the  title,  "A  Proposed 
Method  of  Estimating  the  Density  and  Strength  of  Con- 
crete and  of  Proportioning  the  Materials  by  the  Experi- 
mental and  Analytical  Consideration  of  the  Voids  in 
Mortar  and  Concrete,"  the  title  being  so  detailed,  the 
author  explained,  in  order  to  express  exactly  the  con- 
tents of  the  paper.  It  is  in  eff'ect  a  return  to  the  old  void 
theory  of  proportioning  concrete,  amplified  by  a  con- 
sideration of  the  bulking  action  of  water  and  reduced 
to  quantitative  terms  by  the  intensive  study  of  a  num- 
ber of  aggregates.  The  paper  states  that  density  of 
concrete  is  a  direct  measure  of  its  strength,  quality 
and  methods  of  manufacture  being  equal,  and  that 
density  is  in  inverse  proportion  to  the  voids,  in  other 
words,  the  space  not  occupied  by  cement  or  aggregate. 
In  most  concrete  the  mortar  more  than  fills  the  voids 
in  the  coarse  aggregate,  therefore  the  voids  in  the 
concrete  are  a  function  of  the  voids  in  the  mortar.  For 
the  same  sand  the  voids  in  the  mortar  vary  with  dif- 
ferent amounts  of  cement  and  with  different  amounts 
of  water,  and  there  is  a  certain  water  content  which 
will  give  a  minimum  amount  of  voids.     For  any  sand 


these  values  may  be  established  by  test  and  curves 
drawn.  At  the  same  time  tests  may  establish  the  rela- 
tion between  voids  in  concrete  and  its  strength.  The 
combined  use  of  these  data  will  permit  (1)  the  com- 
parison and  acceptance  of  aggregates,  (2)  the  design 
of  concrete  mixtures  for  definite  densities  and  strengths, 
(3)  judging  the  influence  of  a  change  in  the  volume 
of  the  mixing  water,  (4)  finding  the  amount  of  mix- 
ing water  and  (5)  estimating  the  strengths  that  may 
be  expected  with  given  concrete  mixtures. 

As  in  the  other  recent  theories  of  proportioning 
concrete,  it  is  stated  that  the  theoretical  optimum  mix 
is  rarely  one  that  can  be  used  in  practice,  being  either 
too  dry  or  too  harsh,  and  on  that  account  some  measure 
of  flowability  is  necessary  for  a  complete  use  of  the 
method.  Such  a  measure  being  established,  however,  all 
of  the  variables  of  the  mix  of  the  desired  flowability 
are  determinable  by  the  method. 

In  the  study  preceding  the  paper  Professor  Talbot 
made  many  tests  and  examined  the  data  of  many  others 
which  seem  to  confirm  the  theories  advanced,  but  the 
investigation  is  continuing.  Data  on  some  of  the  sands 
and  concrete  studied  are  contained  in  the  paper,  which 
will  be  abstracted  in  an  early  issue. 

The  discussion  on  the  paper  was  limited,  and  not 
directed  in  specific  criticism,  either  favorable  or 
adverse,  except  to  commend  the  paper  as  a  return  to 
what  seems  to  be  a  more  rational  basis  of  concrete 
proportioning. 

Study  of  Concrete  Aggregates 

After  a  long  period  of  unproductiveness,  Conmaittee 
C9  at  last  reported  significant  results.  It  has  considered 
its  province  the  study  of  the  material  concrete,  which 
involves  its  make-up  and  its  testing  but  not  its  method 
of  design  or  construction.  This  year  the  report  out- 
lined the  progress  it  has  made  in  this  study,  the  result 
mainly  of  an  ordered  series  of  tests  made  for  some 
years  in  a  number  of  laboratories.  The  report  says 
that  the  committee  recognizes  "the  importance  of  the 
aggregate  in  the  make-up  of  concrete  and  the  necessity 
for  well-defined  tests  for  acceptance  and  for  econom- 
ical use  .  .  .  and  the  necessity  for  research  in 
determining  the  nature  of  organic  matter  deleterious 
to  concrete."  These  two  features,  according  to  the 
committee,  have  become  more  and  more  the  prime  fac- 
tors in  dealing  with  materials  for  concrete.  In  the 
abstracts  on  another  page  of  this  issue  are  given  the 
conclusions  of  the  committee  in  its  work  so  far.  In 
pursuance  of  these  studies  the  committee  submitted 
four  tentative  methods  of  test — for  making  compres- 
sion tests,  for  testing  organic  impurities  (which  is 
the  well-known  Abrams-Harder  colorimetric  test),  for 
sieve  analysis  for  aggregates  and  for  securing  speci- 
mens of  hardened  concrete  from  the  structure.  Together 
with  these  was  submitted  a  tentative  specification  for 
concrete  aggregates,  which  differs  somewhat,  mainly 
in  grading  requirements,  from  the  analogous  clauses 
in  the  specifications  of  the  Joint  Committee.  All  of 
these  were  accepted  by  the  meeting. 

The  committee  further  reported  that  it  was  engaged 
in  the  following  lines  of  research: 

1.  Laws  of  mechanical  mixtures  of  cement  and  aggregate. 

2.  Further  researches  on  impurities  in  natural  aggregates. 

3.  Investigations  of  coarse  aggregates  to  determine  their 
relative  importance  and  value  for  concrete  mixers.  Included 
in  this  study  is  the  use  of  slag  for  concrete,  with  the  view 
to  the  formation  of  rules  for  its  acceptance. 
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4.  The  best  type  of  specimen  for  mortar  test,  whether 
tensile  briquets,  or  compression  cylinders,  or  transverse 
bars.  Results  so  far  show  comparatively  little  choice  be- 
tween tension  and  compression,  with  the  transverse  test  in 
less  favor. 

5.  The  distribution  of  aggregate  materials  throughout  the 
country  is  being  studied  in  collaboration  with  researches 
made  by  the  Bureau  of  Standards. 

6.  Specifications  for  concrete  are  being  analyzed  and 
reviewed,  but  largely  in  collaboration  with  the  Joint  Com- 
mittee. 

7.  Testing  of  field  concrete  after  it  is  in  place  is  under 
investigation. 

Other  Facts  About  Concrete 

The  two  most  carefully  developed  methods  of  mak- 
ing consistency  tests  of  concrete — the  slump  method 
and  the  flow-table  method — were  the  subject  of  two 
papers  and  some  discussion.  In  the  first  W.  L.  Schwalbe 
(University  of  Illinois)  gave  as  the  result  of  tests 
made  in  connection  with  the  test  of  a  concrete  mixer 
at  Purdue  University  last  year  the  conclusion  that  "the 
relative  consistencies  are  more  truly  Indicated  by  the 
flow  table  for  a  greater  range  of  consistencies  than  by 
the  slump  test."  In  the  other  paper  by  Watson  Davis 
(Bureau  of  Standards),  the  value  of  the  flow-table  in 
examining  the  set  of  both  cement  and  concrete  is  studied 
and  the  conclusion  reached  that  the  apparatus  may 
be  expected  to  replace  the  Vicat  or  Gillmore  needle 
in  cement  tests  and  can  be  used  to  give  valuable  con- 
structional information  for  concrete.  The  latter  paper 
is  to  be  abstracted  in  a  later  issue. 

In  the  discussion,  the  need  for  standardizing  the 
flow-table  was  emphasized  and  C.  M.  Chapman  (New 
York)  called  attention  to  the  fact  that  the  flow-table 
is  covered  by  a  patent  (No.  1,233,843,  granted  in  1917), 
which  at  one  time  was  off'ered  to  the  society  for  con- 
trol. The  off'er  was  then  refused,  but  Mr.  Chapman, 
in  whose  name  the  patent  was  taken,  thinks  that  the 
offer  would  be  renewed  if  the  .society  would  consider 
it.  The  president  stated  that  the  matter  would  be 
called  to   the  attention   of  the   executive  committee. 

Prof.  Duff  A.  Abrams  (Lewis  Institute)  presented 
in  abstract  a  paper  embodying  the  results  of  10,000 
tests  into  the  wear  of  concrete  under  different  condi- 
tions of  composition  and  manufacture.  The  results  are 
.stated  in  the  abstracts  on  another  page.  They  ap- 
parently warrant  the  conclusion  that  wear  is  in  inverse 
proportion  to  .strength  and  that  further  tests  on  wear 
are  not  necessary,  particularly  as  in  the  stucture  where 
wear  is  most  evident,  the  concrete  road,  it  is  both  uni- 
form and  relatively  small. 

L.  G.  Carmick  (Bureau  of  Pirtilic  Roads)  reported 
some  tests  on  the  suitability  of  blast  furnace  slag  for 
concrete  aggregate,  in  which  he  found  a  demarcation 
in  composition  between  slags  which  disintegrate  and 
those  which  do  not.  He  further  found  that  when  dis- 
integration did  occur,  it  happened  within  a  week  of 
cooling.  The  tests  were  admittedly  only  preliminary 
and  given  for  information  in  further  studies.  A  paper 
by  M.  Y.  Seaton  (Midland,  Mich.)  pointed  out  the 
types  of  tests  which  furnish  data  on  the  quality  of 
plastic  calcined  magnesile,  which  forms  a  part  of  the 
oxychloride  cements  used  in  floorings.  Prof.  F.  E. 
Giesecke  (University  of  Texas)  added  some  data  to 
that  he  has  for  some  years  presented  on  the  eflicacy  of 
rodding   concrete   to    inrrea-se    its.  strength. 

In  the  report  of  Committee  C-l,  on  Lime,  results  were 
pre.-^entcd  of  tests  in  several  laboratories  on  the  effect 


of  hydrated  lime  inclusions  on  the  strength  of  concrete. 
One  of  these,  in  the  laboratory  of  the  State  Highway 
Department  of  Delaware  showed  that,  with  certain 
sands  only,  a  5  per  cent  inclusion  slightly  increased 
28-da.v  strength.  Greater  inclusions  weakened  the  con- 
crete. Prof.  D.  A.  Abrams,  on  the  contrary,  cited  a 
series  of  tests  made  in  the  past  year  which  confirmed 
his  tests  reported  last  year,  to  the  effect  that,  even 
for  small  proportions,  hydrated  lime  reduced  concrete 
strength  in  proportion  to  its  quantity.  The  State  High- 
way Department  of  Pennsylvania  showed  material  loss 
in  strength  for  5  and  10  per  cent  inclusions  and  that 
of  New  Jersey  that  somewhere  between  21  and  5  per 
cent  there  is  a  return  to  strength  loss. 

Major  Items  of  Committee  Reports 

Paint — For  the  first  time,  pigment  specifications  were 
presented  by  the  committee  on  Preservative  Coatings. 
Though  they  are  mere  adaptations  from  government 
specifications  published  within  the  past  year,  they  mark 
the  beginning  of  the  committee's  furnishing  results 
directly  applicable  to  the  consumer's  needs. 

Valuable  information  on  the  most  effective  way  to 
prepare  steel  surfaces  for  painting  was  given  by  a  sub- 
committee as  the  preliminary  result  of  two  series  of 
Icng-time  exposure  tests.  It  shows  that  generally  hand 
cleaning  is  equal  to  that  by  sandblast  or  pickling. 
Further  quotation  of  the  findings  is  made  in  another 
column. 

Timber — In  addition  to  wrestling  with  the  problem  of 
bringing  its  new  grading  rules  into  practical  use,  the 
committee  has  started  on  an  interesting  study,  of  very 
direct  engineering  use,  namely  the  interpretation  of 
timber  test  records  as  regards  working  stresses.  This 
study  has  already  resulted  in  interesting  preliminary 
recommendations. 

Lime — A  method  of  distinguishing  between  limes  of 
good  and  poor  plasticity  has  been  devised.  Panel  tests 
of  lime  plaster  are  under  way.  A  means  of  measuring 
proper  burning  is  to  be  sought. 

Road  MateriaJs. — Extensive  work  on  bituminous 
materials  was  revealed  by  the  presentation  of  eight  new 
specifications;  one  for  calcium  chloride  for  dust  preven- 
tion was  al.so  present.  The  others  include  tar  and  tar 
cement  for  surface  treatment  and  repair,  cold  and  hot, 
and  for  tar  pitch  block  filler. 

Pelrnlemn  Prnductx — Lubricants  were  assigned  to  the 
committee  during  the  year,  in  addition  to  other  petro- 
leum products,  and  a  great  expansion  of  work  resulted, 
covering  the  range  from  gasoline  to  paraffme  wax  and 
petroleum  tests.  The  committee  reported  13  test 
methods  as  new  tentative  standards. 

Corrosion  of  Iron  and  Strrl — The  first  definite  con- 
clusions yielded  by  an  elaborate  series  of  exposure  tests 
of  .stpfis  with  and  without  appreciable  copper  content 
were  reported.  The  copper-bearing  steel  has  been  found 
distinctly  superior  in  atmospheric  exposure,  but  not  in 
mine  water  immersion,  though  the  latter  te.sta  are  less 
advanced. 

Drain  Tilr- The  cf>mniitlee  now  has  road  drain  tile 
under  study.  The  main  research  is  concerned  with 
resistance  to  acids  and  alkalis  in  aoil,  on  which  five 
separate  investigations  arc  in  progress,  being  co- 
ordinated by  the  committee. 

yrr^/r.f  Sperifirntions  for  one  size  of  tire  builder 
fabric  were  worked  out.  and  definitions  relating  to 
mechanical  fabric  were  formulated.     Much  othor  work 


1130 


ENGINEERING     NEWS-RECORD 


Vol.  86,  No.  26 


in    this    field    is    still    uncompleted.      Fabric    testing 
machines  are  under  study. 

Tile,  Brick  and  Refractories — Less  rapid  progres.s 
was  indicated  in  these  fields  than  in  most  of  the  others, 
but  the  study  of  the  relation  between  density  and  fire 
resistance  that  has  been  begun  by  the  Building  Tile 
committee  represents  an  investigation  of  advanced 
purpose.  One  of  the  present  conclusions  is  reflected  in 
the  abandonment  of  the  absorption  test  for  tile.  In 
brick,  a  specification  for  clay  sewer  brick  was  reported. 
The  Refractories  committee  presented  a  test  for  spalling 
action  of  fireclay  brick. 

Insulating  Materials — A  test  for  mechanical  strength 
of  electrical  porcelain  was  a  feature  of  the  committee 
work  in  this  field.  Other  work  dealt  with  transformer 
oil  and  insulating  varnish  testing.  Separate  work  in  the 
same  field  by  the  Rubber  Products  committee  produced 
specifications  for  linemen's  gloves,  cable  insulation  and 
the  like. 

Technical  Papers 

Of  the  twenty-five  papers  presented,  the  following  not 
previously  mentioned  are  cited:  "Secondary  Reference 
Standards  in  Process  Problems  of  Color  Measurement," 
by  H.  S.  Busby;  "Stress-Strain  Measurements  on  Paint 
Films,"  by  H.  A.  Nelson  (New  Jersey  Zinc  Co.)  ; 
"Plastic  Flow  Through  Capillary  Tubes,"  by  E.  Buck- 
ingham (Bureau  of  Standards)  ;  "Improvements  in 
Apparatus  for  Testing  Petroleum  Products,"  by  T.  G. 
Delbridge  (Atlantic  Refining  Co.)  ;  "Some  Mechanical 
Properties  of  Hot-Rolled  Monel  Metal,"  by  P.  D.  Merica, 
R.  G.  Waltenberg  and  A.  S.  McCabe;  "Magnetic  Spring 
Testing,"  by  T.  Spooner  and  I.  F.  Kinnard;  "Impact 
Tests  on  Cast  Steel,"  by  F.  C.  Langenberg  (Watertown 
Arsenal)  ;  "Comparative  Tests  on  Steels  at  High  Tem- 
peratures," by  R.  S.  McPherran;  "A  Test  for  Shock 
Strength   of   Hardened    Steel,"   by   C.    E.    Margerum; 


"Tests  of  Soils  with  Relation  to  Their  Use  in  the  Sub- 
grade  of  Highways,"  by  A.  T.  Goldbeck  and  F.  H.  Jack- 
son (Bureau  of  Public  Roids)  ;  "Measurement  of 
Impact  of  Motor  Trucks  on  Roads,"  by  E.  B.  Smith 
(Bureau  of  Public  Roads).  Abstracts  of  a  number  of 
these  papers  will  appear  in  later  issues. 

Reorganization  of  Committee  System 

Prayerful  consideration  given  by  the  Executive  Com- 
mittee during  the  year  to  a  general  realignment  of  the 
society's  work  resulted  in  two  minor  items  of  improve- 
ment made  known  at  the  meeting:  the  centralization  of 
study  of  testing  methods  in  a  new  representative  com- 
mittee on  Methods  of  Testing;  and  the  similar  central- 
ization of  work  on  nomenclature  and  definitions.  Both 
subjects  have  given  rise  to  rapidly  increasing  confusion 
during  recent  years,  as  different  technical  committees 
took  divergent  views  of  the  same  detail  of  test  pro- 
cedure, terminology  or  definition.  No  real  work  has 
yet  been  done  by  either  committee,  but  both  have 
formidable  programs  ahead  of  them  for  the  coming 
year. 

Publication  of  a  quartely  bulletin  of  the  society  was 
decided  upon  some  months  ago.  The  purpose  is  mainly 
to  post  the  membership  more  fully  and  promptly  on  v/ork 
in  progress,  specifically  the  work  of  specification  com- 
mittees. 

New  Officers 

Charles  D.  Young  (Pennsylvania  R.R.)  was  elected 
president  of  the  society  for  the  coming  year,  G.  Aertsen 
vice-president,  and  F.  R.  Baxter,  E.  D.  Boyei',  F.  M. 
Farmer  and  W.  H.  Fulwiler  members  of  the  executive 
committee. 

An  attendance  of  over  700  was  registered,  only  28  less 
than  the   record  attendance  of  1920. 


New  Facts  About  Materials  and  Tests 

Abstracts  of  Some  of  the  Papers  and  Reports  Presented  to  the  Annual  Meeting  of  the  American  Society 
for  Testing  Materials  at  Asbury  Park,  June  21-24,  1921 


Preparing  Steel  Surfaces  for  Painting 

Valuable  preliminary  indications  as  to  the  best  methods 
of  preparing  steel  surfaces  for  painting  have  been  deduced 
from  the  results  to  date  of  two  series  of  paint  exposure  tests 
reported  to  the  American  Society  for  Testing  Materials 
last  week  by  its  committee  on  Preservative  Coatings  for 
Iron  and  Steel.  From  the  results  of  four  years'  exposure  at 
Brooklyn  and  Altoona,  subject  to  correction  by  the  further 
progress  of  the  tests,  the  committee  concludes: 

1.  The  thorough  methods  of  preparation,  i.e.  sandblasting 
and  pickling,  show  no  superiority  in  general  over  ordinary 
methods  of  cleaning  the  surface  by  scraping,  wire-brushing 
and  wiping,  where  corrosion  has  not  commenced  or  has  only 
moderately  advanced.  This  applies  to  both  new  steel  and 
old  steel  which  has  been  in  service.  Test  No.  10  indicates 
that  where  corrosion  has  advanced  greatly,  oi'dinary  methods 
do  not  give  satisfactory  results. 

2.  Weathering  to  permit  loosening  and  partial  removing 
of  mill  scale,  with  ordinary  methods  of  cleaning  before 
painting,  is  detrimental  to  preservation. 

3.  Painting  in  a  cold  dry  atmosphere  results  in  preserva- 
tion as  good  as  painting  in  warm  dry  atmosphere,  or  on 
heated  steel.  (This  may  be  due  to  the  greater  thickness 
of  coatings  applied  in  the  cold  atmosphere).  The  appear- 
ance of  the  coating  may  be  impaired  by  shriveling  and 
wrinkling. 

4.  That  sandblast  cleaning  may  give  better  results  than 
pickling  is    indicated  by  the   panel   exposed   at    Brooklyn. 


There  is  no  appreciable  difference  observable  in  the  panels 
treated  by  the  two  methods  and  exposed  at  Altoona. 

5.  The  exposure  of  sandblasted  and  pickled  surfaces  for 
the  development  of  incipient  rusting  before  painting  may  be 
detrimental  rather  than  beneficial,  as  indicated  by  the 
results  of  test  of  pickled  plate  at  Brooklyn. 

6.  Tlie  preparation  of  old  painted  steel  surfaces  which 
have  bare  rusted  spots,  by  brush-coating  with  benzine  over 
and  around  the  i-ust  spots,  burning  the  benzine  off  and  then 
scraping  and  wire-brushing,  gives  better  results  than  scrap- 
ing and  wire-brushing  without  the  benzine  treatment. 
Where  any  considerable  amount  of  surface  requires  treat- 
ment, the  comparative  cost  of  this  method  and  of  sand- 
blasting should  be  considered. 

7.  There  is  no  difference  observable  in  the  results  of  the 
application  of  the  same  methods  to  old  and  to  new  steel. 

Wear  Tests  of  Concrete 

As  a  result  of  10,000  tests  on  the  wear  of  concrete  blocks 
under  the  abrasion  of  shot  in  a  Talbot-Jo;ies  rattler.  Prof. 
D.  A.  Abrams  (Lewis  Institute)  reports  the  following  con- 
clusions: 

In  general  the  tests  showed  that  the  factors  that  give 
concrete  of  a  high  sti-ength  produce  concrete  of  low  wear. 
Increasing  the  quantity  of  cement  decreases  the  wear. 
Increasing  the  quantity  of  mixiner  water  causes  a  material 
increase  in  wear.  Thg  coarser  the  grading  of  the  aggregate 
up  to  certain  limits  the  lower  t'le  wear.     One  of  the  most 
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significant  results  of  the  tests  was  to  bring  out  the  impor- 
tance of  curing  concrete  for  a  time  in  a  moist  condition. 
The  quality  of  fine  or  coarse  aggregate  produced  less  effect 
on  wear  than  is  commonly  supposed.  The  wear  was 
materially  reduced  by  increased  mixing.  The  wear  of  con- 
crete was  not  sensibly  increased  by  the  use  of  hydrated 
lime  or  other  admixtures  used  in  the  tests  up  to  20  per  cent 
of  the  volume  of  cement.  Wear  was  reduced  with  the  age 
of  concrete. 

Bearing  Power  and  Other  Tests 
of  Road  Subgrade  Soils 

A.  T.  Goldbeck  and  F.  H.  Jackson  of  the  U.  S.  Bureau  of 
Public  Roads  described  tests  of  soil  bearing  power  and 
associated  tests  by  which  the  character  of  road  subgrade 
soils  is  being  studied  at  the  Bureau,  in  a  paper  read  last 
week  before  the  American  Society  for  Testing  Materials. 
The  meaning  of  the  associated  tests  with  respect  to  bear- 
ing power  and  stability  of  road  foundation  soils  is  not  yet 
known,  but  data  are  being  accumulated  to  determine  it. 

Soil  samples  are  prepared  for  test  by  breaking  up  in 
a  mortar  with  a  rubber-covered  pestle,  screening  through 
a  J -in.  sieve,  and  pulverizing  the  fine  material  by  passing 
it  between  rubber  rolls.  It  is  then  analyzed  for  mechanical 
gradation,  after  sifting  out  the  fraction  retained  on  a 
10-mesh  sieve,  by  agitating  with  a  dilute  ammonia  solu- 
tion and  settling  several  times  in  succession,  until  a  clear 
wash  water  is  obtained  after  8  min.  settling,  and  passing 
the  dried  residue  through  20,  50,  100  and  200-mesh  sieves. 
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BEARING-roWKR  CURVES  FOR  SIX   SOII..S  AT  FOUR 
MOISTURE  RATIOS 

The  fine  material  washed  out  is  classed  as  clay,  the  200-mcsh 
material  as  silt,  and  the  other  four  sizes  as  sands. 

Water-twlding  capacity  is  determined  as  the  percentage 
of  water  absorbed  by  a  struck-off  sample  of  comminuted 
material  in  1  hr.  submergence. 

Mcmture  equivalent  is  determined  as  the  percentage  of 
water  retained  after  centrifuging  at  750  times  the  force  of 
gravity  for  one  hour. 

Vertical  capillarity  is  measured  as  the  percentage  of 
water  drawn  up  by  a  25-mm.  column  of  earth  20  cm.  high 
through  a  cheese-cloth  closure  at  the  bottom  of  the  tube 
when  the  capillary  water  just  reaches  the  top  of  the  column. 

Air  shrivkagc  is  mea.surod  by  drying  a  sample  to  con.stant 
weight  and  determining  the  reduction  in  volume  by  filling 
with  mercury.  Time  of  sUiking,  cementing  value  and  aniline 
adsorption  (a  measure  of  colloidal  content  and  plasticity) 
are  also  determined. 

Bearing  power  is  measured  in  the  laboratory  on  an  ar- 
bitrarily prepared  .xample,  and  thus  has  comparative  value 
only.  The  soil  is  kneaded  with  a  specified  amount  of  water, 
filled  into  a  brass  cylinder;  a  plunger  of  10  aq.in.  area  in 
forced  down  on  the  top  of  the  soil  by  the  head  of  a  test- 
ing machine,  this  plunger  passing  through  a  guide  ring 
which  fills  the  space  brtwrm  plunger  and  cylinder  and 
confines  the  soil  vertically  'this  ring  is  clamped  in  place 


when  it  has  been  brought  down  to  touch  the  soil).  The 
load  on  the  plunger  is  read  at  various  penetrations  as 
read  by  a  pair  of  Ames  dials. 

Usually  such  tests  are  made  after  initial  compression  of 
the  sample  at  30  lb.  per  sq.in.  and  50  lb.  per  sq.in.,  and 
for  four  different  moisture  contents  (1)  minimum  necessary 
for  kneading,  (2)  moisture  equivalent,  (3)  the  moisture 
determined  by  vertical  capillarity,  and  (4)  the  maximum 
amount  that  can  be  worked  into  the  soil.  These  four  per- 
centages of  moisture  are  represented  in  the  curves  herewith 
reproduced,  covering  six  different  soils. 

The  bearing  power  under  moisture  equivalent  has  ap- 
peared to  be  most  significant  in  the  tests  made  up  to  now. 
Varying  the  moisture  percentage  up  to  this  point  affects 
the  bearing  power  but  little,  in  all  soils,  but  beyond  this 
point  the  bearing  power  decreases  rapidly. 

An  approximate  relation  exists  between  moisture  equiva- 
lent and  mechanical  analysis  of  a  soil,  but  some  other 
factors  also  enter.  The  moisture  equivalent  in  general 
increases  with  the  percentage  of  very  fine  silt  and  clay;  it 
is  interpreted  as  a  measure  of  the  retentiveness  of  the  soil. 


Testing  and  Proportioning  Concrete 

Committee  C-9  on  Concrete  and  Concrete  Aggregates  out- 
lined in  its  report  certain  facts  regarding  the  testing  and 
the  proportioning  of  concrete  which  it  has  brought  out 
through  an  extensive  set  of  tests   in  various   laboratories. 

The  cylindrical  shape  was  found  to  be  the  best  for  con- 
crete specimens. 

A  specimen  having  a  height  twice  the  diameter  was 
selected.  Shorter  specimens,  particularly  below  a  ratio  of 
IJ  to  1,  showed  great  change  in  strength  with  slight  change 
in  relative  height.  Beyond  the  2  to  1  ratio,  that  is  for 
longer  specimens  like  columns,  the  difference  in  strength 
was  but  slight. 

The  size  of  cylinder,  6  x  12  in.,  was  recommended  in  1914 
when  the  maximum  size  stone  was  not  greater  than  li  in., 
that  is,  one-fourth  the  diameter  of  the  specimen.  For 
larger  stone,  cylinders  8  x  16  in.  were  recommended,  in 
general  requiring  the  diameter  of  the  cylinder  to  be  at 
least  four  times  the  size  of  the  largest  stone  particles;  and 
for  concrete  aggregates  of  small  size  4  x  8  in.  cylinders 
were  permissible.  The  advantages  of  the  6  x  12-in.  cylinders 
over  the  8  x  16-in.  for  ordinary  uses  are  the  lighter  weight 
in  handling  on  a  job  and  the  smaller  quantities  of  material 
required  in  laboratory  tests.  Tests  made  under  the  auspices 
of  the  committee  showed  that  ^vithin  the  limitations 
indicated  the  size  of  the  specimen  has  practically  no  effect 
upon  the  strength  provided  the  ratio  of  height  to  diameter 
is  the  same. 

If  tests  are  made  on  specimens  having  other  ratios  of 
height  to  diameter  than  2  to  1,  correction  must  be  made  for 
this  difference  in  shape  of  specimen.  With  cubes  or 
cylinders  having  a  height  equal  to  the  diameter,  it  was 
found  that  the  strength  of  the  standard  cylinder  would  be 
approximated  by  multiplying  the  cube  strength  by  0.73. 
Specimens  with  a  height  one-half  the  diameter,  were  50 
per  cent  stronger  than  the  cube.  To  convert  the  strength  to 
standard  cylinder  the  strength  of  the  half-cube  must  be 
multiplied  by  0.48. 

Specimens  of  concrete  stored  in  dry  air  from  the  time 
of  mixing  were  found  by  tests  of  A.  N.  Talbot  to  gain  but 
slightly  in  strength  from  28  days  up  to  a  period  of  several 
months  or  even  years. 

ITie  decrease  in  strength  through  the  addition  of  excess 
water  is  shown  conclusively  in  the  laboratory  tests  referred 
to. 

The  committee  is  not  yet  prepared  to  present  well-defined 
recommendations  for  the  most  economiral  grading  of 
aggregates.  However,  individual  members  of  the  committee 
have  worked  out  methods  that  have  lieen  adopted  under 
many  conditions  in  practice  with  large  resulting  economics 
in  the  use  of  cement.  The  methods  of  fineness  modulus, 
water  ratio,  and  surface  areas  have  thus  been  used  satis- 
factorily. It  remains  for  the  committee  to  go  a  little  fur- 
ther into  the  science  to  clearly  demonstrate  the  best  prac- 
tical rules  to  follow. 
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Changes  in  Cleanness  Coefficient  of 
Sudbury  River  Aqueduct 

By  Frederic  I.  Winslow 

Division  Engineer,  Metropolitan   Water  Supply, 
Framingham.  Mass. 

MONTHLY  changes  in  the  coefficient  of  cleanness  of 
the  Sudbury  River  Aqueduct  of  the  Metropolitan 
water  supply  for  some  13  years  past  are  shown  by  the 
accompanying  diagram. 

The  basic  formula  used  in  making  up  the  tables  for 
the  flow  in  the  Sudbury  aqueduct,  as  given  by  A. 
Fteley  in  "Additional  Water  Supply"  ^Boston  1882)  is 
V  ^^  127/2'''/''.  This  formula,  in  which  /  indicates 
sine  of  inclination,  applies  when  the  aqueduct  is  moder- 


Attitude  of  British  Toward  Concrete 
Road  Construction 

(London  Correspondence) 

THE  attitude  in  Great  Britain  toward  concrete 
roads  is  one  of  increasing  interest.  Two  paving 
outfits  have  been  supplied  by  the  Allied  Machinery 
Corporation  to  the  Middlesex  County  Council  for  use 
on  the  new  north  circular  road.  This  road,  beginning 
at  the  west  side  of  London,  in  the  suburb  of  Ealing, 
is  to  pass  through  Willesden,  Edmonton,  skirting  the 
northern  and  northeastern  districts,  and  making  again 
for  the  Thames  on  the  east  side  of  London,  terminating 
at  Southend  on  the  river.  This  road  will  relieve  the 
heavy  traffic  which  has,  by  lack  of  good  roads,  to  pass 
right  through  London  and  thus  increase  the  conges- 
tion on  the  main  city  roads.     Road  transport  vehicles 


Dates   of  Ob£erva+ion   and   Rotes   of  Flows,  Million  Gallons  Daily 

VARIATIONS  IN  THE  COEFFICIENT  OF  CLEANNESS  OF  THE  SUDBURY  RIVER  AQUEDUCT,  METROPOLITAN 

WATER   SUPPLY,   MASSACHUSETTS 

Based    on    current    meter    observations    of    flow    taken    once    a  platted.     The  aqueduct  was  built  in  187.i.     It  is  of  brick,  of  horse- 
month   since   latest  cleaning  of   the   aqueduct   in    December,   1908.  shoe  section,  7. .58   ft.   high  and   9  ft.  wide.     The  daily  flow  ranges 
Measurements    made   at    Station    59    and    compared    with    tabular  from  50  to  100  million  gallons, 
flows  as  measured  at  Station  0  -  49.    All  measurements  made  are 


ately  clean.  As  a  check,  current  meter  measurements 
are  made  once  a  month  and  the  correction  thus  derived 
is  employed  until  the  next  reading  of  the  current  meter. 
The  term  "coefficient  of  cleanness  is  used  to  denote  the 
percentage  that  the  meter  reading  is  of  the  value  given 
by  the  formula  quoted  above. 

About  the  only  deduction  to  be  made  from  the  curve 
is  that  the  coefficient  is  at  its  maximum  some  time  in 
the  winter  and  at  the  minimum  some  time  in  the  sum- 
mer, and  varies  from  86  to  109  per  cent,  the  latter 
figure  having  been  observed  directly  after  the  conduit 
had  been  cleaned.  The  diagram  also  shows  a  gradual 
lowering  of  the  coefficient  as  the  years  pass,  due  prob- 
ably to  the  growth  of  vegetation  along  the  sides  of  the 
conduit.  This  growth,  while  being  partly  checked  as 
winter  approaches,  probably  still  adheres  to  the  sides 
of  the  conduit  until  spring,  when  the  growth  of  plant 
life  due  to  warm  weather  increases. 

It  would  be  interesting  to  know  the  effect  on  the  coef- 
ficient of  a  longer  or  shorter  period  of  flow,  as  the 
amount  of  water  sent  through  the  conduit  is  frequently 
changed,  sometimes  as  often  as  once  in  24  hours,  while 
at  other  times  it  is  the  same  for  six  days  or  more. 

William  E.  Foss  is  director  and  chief  engineer  of 
the  Water  Division,  Metropolitan  District  Commission, 
and  Frank  S.  Hart  is  superintendent  of  the  Sudbury 
Division. 


will,  then,  use  this  road  when  proceeding  from  the 
West  of  London  to  the  east. 

The  entire  road  will  be  built  half-width,  i.e.,  24  ft, 
at  first.  The  new  north  circular  road  was  undertaken 
also  to  relieve  the  prevailing  unemployment,  the  gov- 
ernment paying  one-half  the  cost  and  the  Middlesex 
County  Council  the  other  half. 

Another  complete  paving  outfit  has  been  supplied  to 
the  Northumberland  County  Council,  which  is  rebuild- 
ing with  concrete  a  i-mile  stretch  of  the  great  north 
road  between  Newcastle-upon-Tyne  and  Morpeth.  This 
road  is  also  being  built  one  half  at  a  time,  a  width  of 
14  ft.,  as  the  present  traffic  over  it  could  not  be  dive-ted. 
The  full  labor-saving  outfit  was  not  used,  owing  to 
the  unemployment,  but  the  road  was  laid,  levelled  and 
finished  mechanically,  13  men  laying  180  cu,yd.  of  con- 
crete per  day.  Eleven  of  the  13  men  were  unskilled 
workmen. 

The  other  pavers  used  for  road  work  were  supplied 
to  the  Marylebone  Borough  Council  for  laying  founda- 
tions for  wood  paving  in  Oxford  Street  which,  at  pres- 
ent, carries  the  major  part  of  the  traffic  proceeding 
across  the  north  side  of  London. 

Concrete  roads  in  Britain  are,  so  to  speak,  on  trial, 
and  should  the  new  north  circular  road,  especially, 
prove  a  success,  there  is  no  doubt  but  that  the  use  of 
concrete  for  the  main  highways  will  rapidly  extend. 


June  30,  1921 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 

A  Siamese  Dredging  Record 

Sir  —  The  following  dredging  record  may  interest  your 
readers. 

A  2J-yd.  all-steel  dipper  dredge  designed  by  the  writer 
has  been  working  in  Siam  on  irrigation  work,  and  has  made 
a  record  of  1,115,000  eu.yd.  in  2  years  and  9  months  without 
stoppage  for  repairs  of  any  sort  except  the  renewal  of  wire 
ropes. 

The  cost  of  labor,  fuel,  stores  and  repairs,  but  not  including 
interest,  depreciation  or  supervision,  was  4.8c.  per  yd. 

This  output  is  not  remarkable  in  itself,  except  having  been 
made  in  a  tropical  country  remote  from  base  of  repairs,  and 
in  freedom  from  breakdowns  and  repairs. 

The  dredge  is  fitted  with  Robinson's  patent  solid  laminated 
dipper  arm  and  duplex  parallel  hoisting  ropes.  The  hoist- 
ing ropes  run  one  year  without  renewal,  and  the  dipper  arm 
has  never  been  taken  out  of  the  saddle-block  and  is  appar- 
ently as  good  as  new,  nor  has  a  shaft  been  lifted  in  three 
years.  Working  single  shift  9  hours;  material,  clay;  deposit 
on  bank. 

This  dredge  is  in  line  with  the  recommendations  made 
by  the  writer  in  a  recent  paper  read  before  the  American 
Society  of  Civil  Engineers  advocating  better  dredges  that 
would  not  break  down,  and  is  an  answer  to  the  criticism 
that  it  cannot  be  done.  A.  W.  Robinson. 

Hongkong,  China,  May  4. 


Design  Considerations  in  Mixed  Steel 
nd  Concrete  Construction 

Sir — In  regard  to  the  letter  of  R.  E.  W.  Haggerty,  in 
Engincervig  Neivs-Recnrd,  May  12,  1921,  relative  to  so- 
called  mixed  construction,  it  is  interesting  to  note  the 
peculiar  failure  to  which  he  refers  as  the  basis  of  his  con- 
clusions, in  questioning  the  propriety  of  using  structural 
steel  and  reinforced  concrete  on  the  same  job. 

It  is  common  practice  to  use  a  straight  line  instead  of  a 
parabclic  stress  deformation  curve  in  concrete,  also  to  ig- 
nore the  fact  that  the  modulus  of  elasticity  of  concrete  gen- 
erally increases  with  age,  and  with  this  increase  comes  a 
change  in  the  position  of  the  neutral  axis,  which  affects  the 
lever  arm  to  a  smaller  extent.  Assumptions  as  to  the 
width  of  slab  to  be  considered  as  part  of  the  compression 
flange  of  T-beams,  are  in  general  practice,  of  a  conservative 
nature.  Tests  show  that  concentrated  loads  placed  in  mid- 
span  of  one-way  reinforced  panels,  not  to  mention  multiple- 
way,  are  so  distributed  in  effect  that  instead  of  very  high 
local  values,  we  get  lesser  values  spread  laterally  over  a 
much  wider  zone  than  the  area  actually  loaded.  In  addition, 
we  have  at  times,  arching,  also  to  a  limited  extent,  tension 
in  concrete,  not  to  mention  benefits  accruing  from  the 
monolithic  nature  of  reinforced-concrete  construction  as  gen- 
erally used. 

Treating  all  the  above  effects  as  being  on  the  safe  side, 
and  acting  cumulatively  however,  would  hardly  justify  the 
most  ardent  advocate  of  reinforced  concrete  to  believe  it 
possible  for  a  7-story  building  to  stand  after  the  failure  of 
two  importai.t  first-floor  coTumns,  without  even  developing 
cracks  around  said  columns.  Concrete  is  only  able  in  follow 
the  steel  in  tension  for  small  values,  before  it  cracks.  This 
frequently  occurs  at  from  3.000  to  0,000  lb.  on  the  stoel.  and 
the  cracks  become  visible  ordinarily  to  the  careful  observer, 
at  from  10,000  to  16,000  lb.  steel  stress.  A  suildin  npiilicii- 
tion  of  load,  such  a«  one  would  •■xpert  from  a  column  failure, 
accentuates  this  condition.  This,  in  view  of  the  uncracked 
condition  reported,  tends  to  make  the  resisting  power  of 
the  failure  quotefl  the  ni'>re  rcmarkaVilc. 


A  more  detailed  report  of  the  failed  structure  would  be 
very  interesting,  not  necessarily  to  act  as  a  precedent  or  ex- 
cuse for  less  conservative  design,  but  to  illustrate  to  what 
extent  a  kind  Providence  at  times,  does,  apparently,  stay 
the  law  of  gravitation.  This  undoubtedly  is  the  real  point 
Mr.  Haggerty  had  in  mind,  rather  than  laying  stress  on  the 
lack  of  effectiveness  of  subsequent  repairs. 

As  to  the  references  made  to  the  so-called  mixed  construc- 
tion, in  referring  to  the  United  States  Bank  Bldg.  at  Denver, 
described  by  Mr.  Wheeler  in  a  previous  issue,  it  must  be  ad- 
mitted that  while  reinforced-concrete  buildings  are  gen- 
erally constructed  so  that  the  concrete  frame  gets  the  load 
direct,  it  is  likewise  general  practice  in  steel  buildings,  to 
use  some  other  material,  frequently  concrete,  to  carry  floor 
loads  to  the  steelwork.  Steel  beams  are  frequently  used  to 
carry  loads  to  supports  of  various  materials,  and  surely  load 
can  be  transmitted  to  structural  steel  by  concrete  members. 
In  the  practice  of  engineering,  it  is  constantly  necessary  to 
make  use  of  different  combinations  of  different  materials, 
each  of  which  has  its  own  distinct  physical  properties. 
Among  these  combinations,  is  that  of  structural  steel  and 
reinforced  concrete  which  can  be  successfully  used  jointly  in 
the  hands  of  competent  designers,  and  such  was  the  case 
in  the  Denver  building  above  referrd  to.  V.  D.  FiXEN. 

Chicago,  111.,  June  12. 


How  Strong  Should  a  Dam  Be? — Reduced  Factors 
of  Safety  Commonly  Used 

Sir — The  editorial  entitled  "How  Strong  Should  a  Dam 
Be?"  in  your  issue  of  June  16,  p.  1017,  recalled  to 
me  forcibly  the  amazement  I  have  always  felt  at 
the  methods  of  handling  factors  of  safety  in  engi- 
neering design.  The  point  I  desire  to  make  is  this:  While 
a  bridge,  building  or  other  structure  will  be  designed  so 
that  all  its  component  parts  will  have  a  factor  of  safety  of 
four  and  sometimes  six  in  resisting  stresses  due  to  maxi- 
mum  loads  to  be  imposed  on  them,  dams  and  other  retaining 
structures,  in  fact  the  very  foundations  on  which  these 
bridges  or  other  structures  depend  for  their  stability,  are 
designed  with  much  reduced  factors  of  safety. 

For  instance,  retaining  structures  are  designed  first, 
against  overturning  with  either  the  limitation  that  the 
resultant  be  inside  of  the  "middle  third"  or  that  the  toe 
pressure  be  within  the  allowable  maximum  soil  pressure. 
In  the  first  case,  with  the  center  of  gravity  of  the  vertical 
load  resisting  overturning  considerably  removed  from  the 
center  of  base  a  resultant  at  the' edge  of  the  middle  third 
provides  a  factor  of  safety  rarely  of  more  than  two  and 
often  less.  For  the  condition  of  maximum  soil  pressure, 
the  assumptions  are  made  that  various  soils  will  support 
loads  of  certain  amounts  per  square  foot  which  allow  a 
factor  of  .safety  of  about  two  as  far  as  load  bearing  is  con- 
cerned and  of  considerably  less  than  one  as  far  as  settle- 
ment is  concerned,  unless  rock  foundations  are  available  on 
the  site. 

In  designing  these  structures  against  sliding  the  provision 
generally  made  is  that  the  horizontal  thrust  be  no  greater 
than  one-half  the  vertical  weight-resisting  movement,  which 
again  provides  a  scant  factor  of  safety. 

The  rcTuarkable  part  of  this  condition  is  that  retaining 
structures  for  either  earth  or  water  arc  more  likely  to  be 
subjected  to  overload  than  arc  other  structures.  A  retain- 
ing wall  may  have  its  retained  contents  soaked  with  water, 
which,  by  its  additional  weight  and  the  reduction  of  the 
"angle  of  repose"  may  cause  considerable  increase  in  the 
horizontal  thrust;  again  it  may  be  subject  either  to  a 
surcharge,  or  if  already  surcharged  to  an  increase  in  .sur- 
charge, a  condition  which  rapidly  cuts  into  the  factor  safety. 

In  the  ca^"e  of  dams  the  danger  lies  of  course  in  flood 
action,  and  in  the  wave  action  which  VH'comes  quite  a  factor 
in  high  winds. 

The  matter  resolves  itself  info  a  consideration  of  dollars 
iind  cents,  and  the  expenditure  of  a  greater  amount  of  these 
•s  fhc  only  remedy.  Foundationg  arc  a  costly  pnrf  of  most 
work.  M.  Hll««CHTHAl,. 

ILImkcn.  N..J.,JunelR. 
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Hints  for  the  Contractor 


Careful  Maintenance  Reduces  Mixer  Delays 

MIXER  delays  were  largely  eliminated  in  building 
the  Butte-Anaconda  concrete  road  in  Montana  by 
the  following  procedure:  When  the  work  stopped  at 
noon  and  at  night  a  number  of  2-in.  cast-iron  balls 
were  placed  in  the  drum  and  the  mixer  operated  for  a 
minute  or  so.  The  balls  loosened  the  concrete  adhering 
to  the  inside  and  a  stream  of  water  washed  out  the 
loosened  particles.  Each  morning  before  work  was 
started  the  mi.xer  was  thoroughly  gone  over  and  each 
evening  all  repairs  necessary  were  made.  The  mixer 
engineer  came  onto  the  work  an  hour  ahead  of  time 
and  remained  overtime  to  overhaul  and  make  repairs. 
During  the  season's  operation  the  mixer  was  never 
shut  down  more  than  30  min.  at  a  time  and  lost  time 
because  of  mixer  troubles  v^'as  negligible.  Clifton,  Ap- 
plegate  &  Toole,  Anaconda,  Mont.,  were  the  contractors, 
with  J.  M.  Hicks  as  superintendent. 


Air  Vent  in  Form  for  Tunnel  Lining 

Concrete  lining  in  the  San  Fernando  tunnel  of  the 
Southern  Pacific  Railroad  is  being  placed  by  the  pneu- 
matic method,  and  due  to  the  practice  of  lining  sections 
in  heavy  ground  first,  it  is  occasionally  necessary  to 
make  a  closure  or  place  concrete  in  a  section  between 
two  adjoining  sections  that  have  already  been  lined. 
In  these  cases  the  concrete  pipe  enters  the  arch  ver- 
tically from  below  and  as  the  form  is  closed  tight  to 
prevent  cement  leakage,  some  outlet  must  be  provided 
for  the  escape  of  the  air  used  to  blow  the  concrete  in. 


Cross  Section  Longi+udinal  Sec+ion 

ARRAXGEMEXT  OF  VEXT  AXD  DELIVERY  PIPE  IX 
CLOSING  SECTION 

The  arrangement  of  forms  and  deliverj-  pipe  in  such 
a  section  has  been  worked  out  as  follows : 

Before  placing  the  reinforcing  steel  in  the  closing 
section  an  excavation  of  4  or  5  ft.  more  than  the  usual 
amount  is  made  above  the  crown  of  the  arch  and  in 
the  top  of  this  excavation  a  steel  plate  is  fastened  to 
serve  as  a  buffer  against  which  to  blow  the  concrete. 
An  air  outlet  is  provided  in  the  form  of  a  vertical  shaft 
or  box  made  of  2  x  8-in.  timbers  (the  box  having  an 
inside  cross-section  of  4  x  8  in.)  extending  to  a  height 
of  1  ft.  above  the  top  of  the  concrete  delivery  pipe. 

For  filling  the  wall  forms  and  the  lower  parts  of  the 
arch,  the  delivery  pipe  is  directed  to  the  sides,  as  usual. 
After  the  concrete  has  filled  the  forms  well  up  toward 
the  center  of  the  arch  the  last  curve  in  the  delivery 
pipe  is  .removed  and  the  concrete  is  delivered  against 


the  steel  plate  above.  Delivery  is  continued  in  this  direc- 
tion until  concrete  overflows  through  the  air  vent.  The 
last  section  of  the  6-in.  pipe  through  which  the  concrete 
was  delivered  is  left  in  place  until  the  concrete  has 
set  and  is  then  cut  off  at  arch  level  with  a  chisel. 


A  "Home-Made"  Foot  Brake  for  Muck  Cars 

In  enlarging  the  section  of  Southern  Pacific  tunnels 
on  the  Tehachapi  grade  in  California,  muck  is  brought 
out  of  the  tunnels  in  J-cu.yd.  dump  cars.  The  cars  are 
taken  upgrade  (2.2  per  cent)  by  hand  and  when  filled 
are  allowed  to  roll  out  of  the  tunnel  by  gravity,  the 
operator  riding  on  the  car  and  controlling  its  speed  by 
means  of  a  foot  brake. 

Ordinary  half-yard  dump  cars  were  adapted  for  this 
service  by  the  attachment  of  a  foot  brake  consisting 


FOOT  BRAKE  MADE  OF  PIPE  ON  MUCK  CAR 

of  a  3-ft,  length  of  old  iron  pipe  fastened  at  one  end  to 
the  frame  of  the  car  between  the  two  wheels,  the  other 
end  of  the  pipe  extending  to  the  rear  and  projecting  be- 
low the  body  of  the  car  so  the  operator  can  readily  press 
on  it  with  his  foot  when  standing  on  the  car  frame. 
With  the  pipe  bearing  on  the  tread  of  the  wheel,  it  was 
found  that  the  operator  could  control  the  speed  of  the 
car  within  the  desired  limit. 


Dynamite  for  Drainage  Ditching 

To  form  a  ditch  1,500  ft.  long  for  draining  20 
acres  of  swampy  land  near  Millen,  Ga.,  sticks  of  dyna- 
mite were  placed  in  holes  24  in.  deep  with  an  average 
spacing  of  12  in.  The  resulting  (Jitch  was  about  7* 
ft.  wide  on  top,  2i  ft.  at  bottom  and  3 J  ft.  deep,  the 
material  removed  being  approximately  970  cu.yd.  No 
hand  trimming  was  required.  With  1,000  lb.  of  dyna- 
mite at  25k.,  44  man-hours  at  20c.,  and  $6.20  for 
incidentals,  the  total  cost  was  $270,  or  a  unit  cost 
of  27.8c.  per  yd.  and  18c.  per  lin.ft.  Blowing  out 
ing  would  have  cost  40  to  50c.  per  lin.ft.,  according  to 
a  report  in  the  Georgia  Public  Health  Reports. 
stumps  represented  25  per  cent  of  the  cost.    Hand  ditch- 
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Ready  to  Pour  Concrete  at 
Hetch  Hetchy  Dam 

After  20  Months  of   Work  Foundation 

Excavation  Is  Completed  to  85-Ft. 

Depth 

After  20  months  of  continuous  work 
excavation  for  the  foundation  of  the 
Hetch  Hetchy  dam  has  been  practically 
completed,  and  will  be  ready  for  pour- 
ing concrete  early  in  July.  When  con- 
creting starts  it  is  hoped  to  pour  at 
the  rate  of  1,000  cu.yd.  per  day.  The 
maximum  depth  of  bedrock,  which  was 
uncovered  over  the  entire  area  on  which 
concrete  is  to  be  poured,  is  85  ft.  below 
the  bed  of  the  stream  with  the  excep- 
tion of  a  few  potholes  which  reach  a 
depth  of  approximately  100  ft.  in  some 
places. 

By  the  successful  unwatering  of  the 
lowest  excavation  without  caissons, 
which  were  at  first  considered,  it  is 
believed  that  the  work  has  been  so 
expedited  that  the  structure  can  be 
carried  above  the  danger  line  of  next 
season's  flood  before  the  high  water 
arrives.  The  Utah  Construction  Co., 
which  has  the  contract  for  the  construc- 
tion of  the  dam,  had  considered  the 
advisability  of  flooding  the  excavation 
for  a  while  during  the  extreme  high 
water  period  to  avoid  a  possible  mishap 
due  to  scour  on  the  inner  slopes  of  the 
excavation.  As  the  work  progressed, 
however,  the  excavation  was  kept  dry 
so  successfully  that  it  was  decided  not 
to  flood  it,  thus  saving  considerable 
time. 

Flood  Flow 

The  discharge  capacity  of  the  diver- 
sion tunnel,  23  x  2.5  ft.  in  cross-section, 
had  been  carefully  computed,  taking 
into  consideration  the  crest  elevation  of 
the  upstream  diverting  dam  and  the 
downstream  back-water  dam.  Provi- 
sion was  made  for  taking  care  of  13,000 
.<iec.-ft.,  which  was  the  maximum  flow 
measured  in  previous  peak  floods 

The  peak  flow  occurred  on  June  12, 
when  it  was  estimated  that  11,000  sec- 
ft.  was  carried  through  the  diversion 
tunnel.  The  actual  runoff  was  in  excess 
of  this,  it  is  believed,  as  there  is  a  con- 
siderable amount  of  storage  developed 
by  this  diversion  dam  on  the  vally 
above  and  which  was  efTcctive  in  smooth- 
ing out  the  peak.  Under  this  condition 
of  maximum  .stream  flow  the  water 
level  was  4  ft.  below  the  cre.st  of  the 
diversion  dam  or  136  ft.  above  the 
bottom  of  the  excavation.  The  leakage 
Into  the  excavation  was  .<iufcrsafully 
handled  by  the  pumping  equipment  in- 
stalled. This  consists  of  one  I4-in  , 
one  8-in.  and  three  6-in.  centrifugal 
pumps.  A  12-in.  pump  held  in  reserve 
was  not  used. 


New  Southwark  Bridge  Opened 

On  June  6  the  new  Southwark  bridge 
over  the  Thames,  at  London,  was  for- 
mally opened.  The  new  structure  re- 
places what  was  the  largest  and  one 
of  the  earliest  cast-iron  arch  bridges  in 
existence.  Steel  arches  have  replaced 
the  cast-iron  work;  their  spans  vary 
from  123  to  1401  ft.  clear.  The  bridge 
is  55  ft.  wide.  Sir  William  Arrol  & 
Co.,  Glasgow,  were  contractors.  Traffic 
was  handled  on  temporary  footbridges 
during  the  reconstruction. 


Oil  Insulation  of  Subgrades  Used 
in  California  Experiments 

The  California  State  Highway  Com- 
mission is  carrying  on  with  the  approval 
of  the  U.  S.  Bureau  of  Roads  extensive 
experiments  in  an  effort  to  overcome 
the  effects  of  adobe  and  alkaline  soil 
upon  the  state  highway  pavements.  The 
experiments  on  the  road  between 
Mojave  and  Lancaster  in  Kern  and  Los 
Angeles  counties  include  the  treatment 
of  the  subgrade  or  earth  foundation 
under  the  concrete  slab  by  the  oil  pene- 
tration method  with  a  view  of  insulat- 
ing the  concrete  from  the  alkali  in  the 
soil.  On  another  section  of  the  high- 
way, the  commission's  engineers  are 
placing  a  4-in.  cushion  of  gravel  over 
the  adobe  subgrade.  Similiar  experi- 
ments are  being  conducted  west  of 
Lemoore    in    Kings    County. 

A  modern  theory  of  highway  con- 
struction, the  commission  explains  in  a 
recent  statement,  is  that  permanency 
of  concrete  road  slabs  depends  largely 
upon  the  subgrade — if  the  subgrade  is 
adequate  and  there  is  no  separation  be- 
tween it  and  the  concrete  slab,  the  mas- 
sive concrete  slab  is  not  necessary. 
Experiments  conducted  by  the  U.  S. 
Bureau  of  Roads  are  cited  to  indicate 
that  much  money  may  be  wasted  in 
constructing  heavy  concrete  slabs.  If 
permanency  of  the  earth  foundation 
can  be  obtained,  heavy  traffic  may  be 
maintained  upon  comparatively  thin 
(onrrete  roads.  The  California  experi- 
ments are  being  conducted  upon  federal- 
aid  projects. 

Experimental  reconstruction  is  to  be 
undertaken  by  the  state  highway  com- 
mission engineers  upon  some  portions 
of  the  county-built  oil-macadam  high- 
ways in  San  Joaquin  County  north  of 
Tracy  by  the  installation  of  concrete 
shoulders  on  each  side  of  the  present 
paved  road.  The  shoulders  will  be  30 
in.  wide  and  approximately  8  in.  thick. 

The  roadway  between  the  shoulders, 
after  scarifying  and  rerolling,  is  to  be 
resurfaced  with  mixed  aaphnitic  con- 
crete to  an  approximate  thickness  of  2i 
in.  The  commission  will  spend  not  more 
than  820,000  on  this  experiment. 


Committee  Reports  on  N,  Y. 
Waste  Disposal 

Recommendations    Favor    Municipal    as 
Against  Contract  Work — Reclama- 
tion Stations  Suggested — 
Program  Outlined 

Municipal  instead  of  contract  collec- 
tion and  disposal  of  wastes  and  estab- 
lishment of  reclamation  stations  where 
rubbish  will  be  burned  in  furnaces  are 
among  recommendations  submitted  to 
the  Mayor  of  New  York  in  a  report 
on  the  collection  and  disposal  of  solid 
wastes  by  a  committee  headed  by  Chief 
John  Kenlon,  of  the  Fire  Department, 
and  including  Edward  A.  Byrne,  Royal 
S.  Copeland,  Philip  P.  Farley,  L.  F. 
Haffen,  Murray  Hulbert,  John  P.  Leo, 
Merritt  H.  Smith,  Amos  Schaeffer,  and 
Arthur  S.  Tuttle.  It  is  recommended 
by  the  foregoing  committee  that  the 
following  program  be  adopted  for  the 
disposal  of  New  York's  solid  wastes: 

1.  That  the  city  ordinances  and  the 
rules  and  regulations  of  the  street 
cleaning  and  health  departments  requir- 
ing separation  of  all  wastes  by  the 
householder  be  rigidly  enforced. 

2.  That  collection  of  ashes,  rubbish, 
garbage  and  street  sweepings  be  made 
separately. 

3.  That  as  soon  as  practicable  the 
collection  and  final  disposition  of  all 
wastes  be  made  directly  by  the  city 
without  the  intervention  of  contractors. 

4.  That  ashes  entirely  free  from 
lubbish,  from  street  sweepings  and 
from  garbage  be  used  for  filling  low 
lands  and  that,  wherever  possible, 
city  owned  lands  be  used  for  this  pur- 
pose, and  that  the  necessary  legislation 
to   permit  of   this   be   obtained. 

Reclamation  Stations  Recommended 

5.  That  reclamation  stations  be  es- 
tablished at  suitable  locations  where 
the  more  valuable  materials  may  be 
picked  out  of  the  rubbish  and  the  res- 
idue burned  in  furnaces  operated  at  a 
sufficiently  high  temperature  to  prevent 
po,>;sible  nuisance. 

6.  That  all  street  sweepings  be 
burned   at   the    reclamation    stations. 

7.  That  garbage  be  taken  to  .sea  until 
txpenmcnts  now  under  way  can  be 
completed. 

8.  That  in  case  the  experiments  now 
in  progress  are  unsatisfactry,  or  the 
processes  be  found  too  costly,  the  city 
.should  adopt  some  other  method  of  final 
disposition    of   garbage. 

9.  That  a  reduction  plant  for  the 
final  disposal  of  dead  animals  and  ofFal 
be  immediately  mnstrnctod. 

10.  That  a  special  study  bo  made  by 
the  street  cleaning  department  of  the 
problem  of  collection  and  transporta- 
tion of  all  kind^  of  waste  to  reduce  costa. 
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11.  That  the  question  of  transporta- 
tion by  water  and  waterfront  dumps 
be  given  similar  study  so  as  to  develop 
a  type  of  scow  which  will  permit  the 
economical  filling  of  low  lands  as  re- 
commended. 

12.  That  property  be  selected  and 
acquired,  where  not  already  owned,  at 
suitable  locations  for  the  purpose  of 
constructing  waterfront  dumps  or  in- 
land transfer  stations  so  as  not  to  be 
dependent  on  contractors. 

13.  That  the  city  adopt  the  foregoing 
progn"am  as  its  general  policy  and  pro- 
ceed to  work  out  the  details  as  fast 
as  the  means  at  its  disposal  will 
permit. 

14.  That  the  street  cleaning  commis- 
sioner be  authorized  to  secure  the 
services  of  men  equipped  by  training 
and  experience  to  prepare  detailed 
working  plans  and  estimates  of  cost  for 
all  necessary  equipment  and  plant  to 
carry  out  this  program. 

15.  That  any  immediate  expenditures 
be  confined  to  the  purchase  of  motor 
trailer  and  floating  equipment,  to  the 
purchase  of  sites  and  the  construction 
of  waterfront  and  inland  reclamation 
stations;  and  reduction  works  for  dead 
animals  and  ofFal. 

The  city  waste  disposal  commitee  ex- 
plains that  its  report  is  incomplete  as 
to  the  final  disposition  of  garbage  as 
well  as  with  respect  to  the  development 
of  the  remainder  of  the  plan,  but  desires 
to  state  that  it  will  hold  itself  in  readi- 
ness to  confer  with  the  commissioner 
of  street  cleaning  from  time  to  time 
during  the  preparation  of  the  final 
plans  by  the  experts  to  be  employed, 
and  to  review  and  report  upon  these 
plans,  to  the  end  that  they  may  be 
harmonized  with  the  general  procedure 
herein  outlined. 


Surveys  on  Columbia  Basin 

Further  examination  and  study  of 
data  compiled  in  connection  with  sur- 
veys of  the  Columbia  Basin  project 
in  the  state  of  Washington  are  being 
continued,  including  diamond  drilling 
at  a  proposed  dam  site  on  the  Columbia 
River.  The  project,  proposing  the  ir- 
rigation of  1,753,000  acres,  was  de- 
scribed in  Engineering  News-Record, 
Nov.  11,  1920,  p.  944.  The  designs  and 
cost  estimates  on  the  entire  project  are 
being  revised  and  it  is  expected  that 
the  later  figures  will  place  the  total 
cost  well  below  the  $300,000  which  was 
calculated  at  the  peak  of  1920  prices. 

Ten  Per  Cent  Rate  Reduction  on 
Eastern  Canadian  Lines 

A  reduction  of  10  per  cent  in  rates 
on  the  railroads  of  eastern  Canada 
has  been  ordered  by  the  Dominion 
Board  of  Railway  Commissioners. 
Western  rates  will  remain  unchanged. 
This  reduction  establishes  a  return  to 
the  rates  prevailing  before  Sept.  1, 
1920,  when  a  20-per  cent  increase  was 
granted  with  the  understanding  that 
rates  would  be  reduced  10  per  cent 
Jan.  1,  1921,  and  10  per  cent  July  1, 
1921.. 


Pennsylvania  R.R.  to  Tear  Down 
Old  Trainshed 

Announcement  has  been  made  by  the 
Pennsylvania  R.R.  of  its  intention  to 
begin  work  early  in  July  tearing  down 
the  trainshed  of  its  old  passenger  ter- 
minal in  Jersey  City.  It  will  be  re- 
placed by  a  low  shed  o'f  the  longitudinal 
smoke-duct  type. 

Construction  of  the  old  shed  was 
begun  in  1890  and  when  it  was  com- 
pleted was  the  largest  high  arch  pas- 
senger trainshed  in  the  country.  Since 
the  opening  of  the  New  York  passen- 
ger terminal  of  the  Pennsylvania  R.R., 
the  old  Jersey  City  terminal  has  been 
used  almost  entirely  to  handle  suburban 
traffic  transferring  to  the  ferries  and 
the  Hudson  tunnels.  The  contract  for 
removing  the  old  shed  has  been  let  to 
Henry  A.  Hitner's  Sons  Co.,  contractors, 
Philadelphia. 

Discuss  Location  of  New  Viaduct 
for  Atlanta,  Ga. 

The  location  of  a  roadway  viaduct 
across  railroad  tracks  in  the  heart  of 
the  city  at  Atlanta,  Ga.,  is  under  dis- 
cussion between  C.  E.  KaufFman,  city 
engineer  of  bridges  and  estimates,  and 
the  chief  engineers  of  the  railroads. 
The  city  has  reported  in  favor  of  a  via- 
duct at  Spring  St.  and  engineers  repre- 
senting the  railroads  have  submitted  a 
report  recommending  that  the  northerly 
terminus  of  the  viaduct  be  Cone  St.  It 
is  stated  that  this  location  would  per- 
mit the  viaduct  to  cross  the  railroad 
tracks  in  a  direction  more  nearly  at 
right  angles. 

In  March,  1921,  the  City  of  Atlanta 
approved  at  a  special  election  a  bond 
issue  of  $750,000  for  the  construction 
of  a  viaduct  across  the  railroad  tracks 
in  the  heart  of  the  city  with  its  north- 
erly terminus  at  Spring  St.  This  via- 
duct is  needed  to  relieve  traffic  con- 
gestion in  the  heart  of  the  business  dis- 
trict by  providing  a  through  route  by- 
passing the  congested  area  on  its 
westerly  side.  One  of  the  plans  for  the 
Spring  St.  viaduct  submitted  by  the 
city  necessitates  the  crossing  of  rail- 
road tracks  for  a  distance  of  about 
1,200  ft.  The  location  recommended  by 
H.  L.  Collier,  chief  of  construction,  and 
C.  E.  Kauffman,  engineer  of  bridges 
and  estimates,  and  tentatively  approved 
by  the  city  planning  commission,  re- 
duces the  distance  the  viaduct  will  ex- 
tend over  the  railroad  tracks  by  about 
50  per  cent. 

Robert  H.  Whitten,  consultant  to  the 
planning  commission,  submitted  a  re- 
port on  viaducts  in  the  congested  sec- 
tion, recommending  that  the  present 
viaduct  be  constructed  to  Spring  St.  but 
that  the  Cone  st.  route  be  left  open 
for  the  construction  of  a  future  viaduct. 
He  stated  that  the  present  traffic  re- 
quirements also  demand  the  elimina- 
tion of  the  grade  crossings  at  Prior  St. 
and  Central  Ave.  through  the  construc- 
tion of  viaducts.  C.  E.  Kauffman  is 
now  taking  up  with  the  engineers  for 
the  railroads  the  details  of  the  loca- 
tion of  the  Spring  St.  viaduct. 


To  Use  Canal  Bed  for  Highway 

The  application  of  Ira  and  Boston, 
two  surburbs  of  Akron,  Ohio,  to  utilize 
the  Ohio  Canal  bed  as  a  boulevard  en- 
trance into  the  city  so  as  to  avoid  the 
necessity  of  climbing  out  of  the  steep 
Cuyahoga  River  Valley  has  been  au- 
thorized by  legislation.  The  bill  also 
-provides  for  the  use  of  the  canal  bed 
as  a  right-of-way  for  a  sewer.  The 
county  commissioners  assume  responsi- 
bility for  flood  damage,  must  build  and 
maintain  culverts,  and  must  commence 
work  within   a   reasonable  time. 


Commission  Approves  Report  on 
Philadelphia-Camden  Bridge 

On  June  23  the  Delaware  River 
Bridge  Commission,  composed  of  the  in- 
terstate bridge  commissions  of  Penn- 
sylvania and  New  Jersey,  approved  the 
recommendations  made  by  the  board  of 
engineers  on  June  9,  fully  abstracted 
in  Engineering  Ne>vs-Record  of  June  23, 
p.  1086.  The  commission  adopted  the 
Franklin  Square  location,  as  against  the 
Spring  Garden  St.  and  Washington 
Square  locations  that  continued  to  be 
advocated  by  various  interests  in  the 
public  hearings  preceding  the  commis- 
sion's decision.  It  also  approved  the 
adoption  of  the  suspension  bridge  de- 
sign, and  continued  the  enginering 
organization  of  the  board  of  engineers 
for  the  immediate  preparation  of  con- 
tract plans. 

Action  by  the  city  council  of  Phila- 
delphia on  the  necessary  appropriation 
of  money  for  construction  has  been  de- 
ferred. This  appropriation  is  necessary 
to  legalize  further  steps  in  construction. 
The  two  states  have  appropriated  sums 
to  cover  their  contributions  to  the  cost 
of  the  bridge,  but  they  are  contingent 
on  the  city's  appropriation  being  made. 
It  is  generally  expected  that  council 
will  act  favorably  within  the  next  few 
weeks. 

Contract  plans  for  the  foundation 
work  may  be  completed  by  fall,  ready 
for  calling  for  bids  on  this  part  of  the 
work.  The  necessary  surveys  for  the 
condemnation  or  purchase  of  lands  re- 
quired for  the  bridge  have  already  been 
begun. 

Kansas  City  to  Meter  Water 

All  new  water  service  connections 
will  be  metered  at  Kansas  City,  Kan., 
and  meters  will  be  installed  as  rapidly 
as  possible  on  old  connections. 

Governors  Would  Discuss  Water- 
way and  Power  Development 

Following  the  suggestion  of  Gover- 
nor Sproul  of  Pennsylvania,  Gover- 
nor Edwards  of  New  Jersey  has  sub- 
scribed to  the  proposal  for  a  joint  con- 
ference among  the  Governors  of  New 
York,  Pennsylvania,  and  New  Jersey 
for  the  development  and  utilization  of 
rivers  and  streams  in  the  two  states. 
It  is  proposed  to  initiate  joint  discus- 
sions of  flood  control,  water  power  de- 
velopment and  the  general  economic  im- 
portance of  the  rivers  of  the  three 
states. 
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Phipps  Road  Bill  Passes  House 

The  Phipps  highway  bill,  with  the 
Dowell  bill  added,  passed  the  House 
of  Representatives  June  27  by  a  vote 
of  266  to  77.  The  action  was  taken 
under  suspension  of  the  rules  which 
precluded  any  amendments  on  the  floor 
of  the  House.  An  effort  was  made  by 
the  opponents  of  the  legislation  to  force 
the  bill  to  a  vote  without  debate.  Fin- 
ally, however,  it  was  arranged  that  each 
side  was  to  be  allowed  twenty  minutes 
to  be  used  in  arguments  for  or  against 
the  measure.  The  debate  was  very 
acrimonious,  despite  the  time  limita- 
tion. 

Senator  Townsend  stated  on  June  27 
that  he  would  move  the  following  day 
to  refer  the  bill  as  it  passed  the  House 
to  his  committee.  If  his  motion  should 
be  lost  the  measure  then  necessarily 
will  go  immediately  to  conference.  The 
vote  on  the  Townsend  motion,  however, 
will  not  be  a  test  of  strength  as  it  is 
probable  that  some  senators  who  favor 
the  Dowell  principles  would  be  unwill- 
ing to  have  such  important  legislation 
go  to  conference  without  the  Senate 
having  had  an  opportunity  to  consider 
it.  After  the  Senate  has  had  a  chance 
to  debate  the  Townsend  bill,  it  then 
will  be  possible  to  move  at  any  time 
to  substitute  the  House  bill  and  pass  it. 

While  there  is  no  certainty  that  a 
federal  highway  commission  will  be  set 
up,  there  already  is  speculation  as  to 
whom  the  President  might  chose  for 
such  a  commission,  if  by  any  chance  it 
were  authorized.  These  names  include 
those  of  George  Deihl  of  Buffalo,  pres- 
ident of  the  American  Automobile  As- 
sociation, Samuel  M.  Williams,  of  the 
Highway  Industries  Association,  and 
Roy  Chapin,  of  the  Hudson  Motor 
Car  Co. 


Federal  Reclassification  Report 

The  Federal  Council,  representing 
government  einployees  who  are  mem- 
bers of  the  American  Association  of 
Engineers,  has  recently  submitted  to 
the  Joint  Congressional  Committee 
which  has  the  subject  under  considera- 
tion, a  report  on  various  reclassifica- 
tion bills  now  pending  at  Washington, 
D.  C,  especially  with  regard  to  the 
status  of  technical  and  scientific  em- 
ployees. The  report  is  accompanied  by 
a  chart  illustrating  the  salary  curves 
of  the  various  bills  pertaining  to  the 
technical  and  scientific  groups  of  the 
federal   service. 

It  is  not  feasible  to  attract  young 
men  into  the  service,  the  report  states, 
at  a  salary  less  than  the  minimum 
shown  on  the  A.  A.  E.  curve.  It  is 
held  necessary  to  make  a  sufficient 
range  in  the  sub-professional  grades 
to  create  an  incentive  to  these  em- 
ployees, many  of  whom  would  be  in- 
eligible to  enter  the  full  professional 
grade  without  years  of  experience.  In 
positions  carrying  yearly  salaries  of 
$1,800,  it  is  pointed  out,  are  included 
the  bulk  of  the  professional  and  sci-> 
entific  personnel.  A  wider  range  of 
salaries   in    this   grade  is   urged.     The 


A.  A.  E.  curve  provides  for  this  con- 
dition by  extending  the  upper  limit  to 
S2,760, embracing  four  movies  within  the 
grade    at    intervals    of   $240    each. 

The  Federal  Council  believes  that 
any  bill  concerning  reclassification 
should  contain  pro\ision  for  an  ex- 
ecutive agency  under  the  control  of  the 
President  to  harmonize  all  questions 
regarding  allocations  and  which  should 
function  as  a  board  of  appeal  for  em- 
ployees. 

Bill  for  Regulating  London  TraflBc 

The  new  bill  introduced  in  Parlia- 
ment by  London  members  for  the  better 
regulation  of  traffic  has  for  its  object 
the  improvement  of  the  Home  Office 
by-laws.  These  by-laws  will  be  drafted 
by  a  committee  composed  of  a  repre- 
sentative each  from  the  London  County 
Council,  the  borough  councils.  Greater 
London,  the  London  members  of  Parlia- 
ment and  the  Ministry  of  Transport. 
The  by-laws  will  deal  chiefly  with  the 
position  in  the  streets  of  slow-  and 
fast-moving  traffic,  with  the  regulation 
of  certain  classes  of  traffic  to  specific 
thoroughfares;  with  frontage  obstruc- 
tion by  the  loading  and  stationing  of 
vehicles;  with  the  parking  of  cars  in 
squares,  and  with  obstructions  gener- 
ally.   

Urge  Revision  of  Government's 
Employment  Policy 

A  complete  revision  of  the  employ- 
ment policy  of  the  national  government 
is  recommended  by  the  Chamber  of 
Commerce  of  the  United  States.  This 
action  is  taken  as  a  result  of  a  refer- 
endum vote  on  the  subject  just  com- 
pleted among  the  1,400  business  organi- 
zations within  the  chamber's  member- 
ship. The  chamber's  position  is  that 
the  recasting  of  the  system  is  necessary 
as  a  means  of  obtaining  efficiency  in  the 
government  service.  The  recommen- 
dations are: 

1.  Recasting  of  the  present  system 
under  which  personnel  for  the  federal 
civil  service  is  secured  and  managed. 
2.  Adequate  and  uniform  pay  under 
essentially  like  conditions  for  the  fed- 
eral civil  service  through  reclassifica- 
tion and  regrading.  3.  Reclassification 
by  statute  based  upon  investigations 
already  made  and  further  investigation 
by  the  U.  S.  Civil  Service  Commission. 
4.  Reclassification  by  the  commission 
and  the  budget  bureau  and  current  cor- 
rection made  by  Congress,  aided  by 
these  agencies.  5.  Promotion  through 
.statutory  recognition  as  the  preferred 
method  for  filling  vacancies.  6.  Inclu- 
sion of  all  administrative  officers  not 
responsible  for  determining  policies 
under  civil  service  rules.  7.  Transfers 
between  departments  to  be  regulated  by 
executive  orders  consistent  with  the 
civil  service  law.  8.  Efficiency  records 
to  be  developed  by  the  civil  .service  com- 
mission. 9.  Removal  of  an  employee 
to  be  possible  upon  a  written  state- 
ment of  the  reasons  to  the  employee 
with  opportunity  for  a  written  reply, 
but  without  right  of  appeal  above  the 
head  of  the  department. 


Deliver  First  1,500-Ton  Barge  for 
New  York  Canal  Service 

The  first  of  five  barges  with  a  cargo 
capacity  each  of  1,500  gross  tons  and 
10-ft.  draft  has  arrived  at  New  York 
City,  via  the  New  York  State  Barge 
Canal,  loaded  with  83,000  bu.  of  oats. 
The  five  barges  for  operation  on  the 
canal  have  been  ordered  from  the  Mc- 
Dougall-Duluth  Shipbuilding  Co.  of 
New  York  and  Duluth.  They  are  254 
ft.  long,  with  36-ft.  beam  and  14-ft. 
depth,  having  a  cargo  capacity  of  1,500 
gross  tons  at  a  10-ft.  draft  and  1,750 
gross  tons  at  11-ft.  draft.  They  are 
driven  by  Diesel  oil  engines.  A  com- 
pany is  being  organized  to  operate  the 
barges  and  maintain  a  regular  service 
between  New  York  and  Buffalo,  largely 
devoted  to  the  grain  carrying  business. 
Julius  H.  Barnes,  formerly  president. 
United  States  Food  Administration 
Grain  Corp.,  and  Capt.  A.  Miller  Mc- 
Dougall,  of  the  shipbuilding  company, 
ai'e  joint  owners  of  the  barges. 


A  £11,281,000  Water  Loan  Pro- 
posed for  London,  England 

A  bill  authorizing  the  Metropolitan 
Water  Board  of  London,  England,  to 
expend  i'11,281,000  during  the  next  fif- 
teen years  for  extensions  to  its  works 
has  been  approved  by  a  committee  of 
the  House  of  Commons  and  is  now 
before  a  joint  comittee  of  the  Commons 
and  Lords.  The  outstanding  feature  of 
the  scheme  is  the  enlargement  of  the 
Littleton  Reservoir  on  the  north  side 
of  London.  This  reservoir  now  holds 
6 J  billion  Imperial  gallons,  or  about 
24  days'  supply  for  London.  By  in- 
creasing the  capacity  of  this  reservoir, 
the  western  and  northern  areas  can  be 
supplied  therefrom,  while  those  supplies 
for  the  eastern  area  can  be  conserved 
for  its  own  needs. 

H.  E  Stilgoe,  chief  engineer  to  the 
Metropolitan  Water  Board,  says  that 
the  London  supply  is  at  the  rate  of  39 
Imp.  gal.  per  head  per  day  which  is 
larger  than  that  of  any  other  city  or 
town  in  England,  and  that  he  sees  no 
way  by  which  this  rate  can  be  reduced. 
If  this  scheme  is  carried  through  the 
available  supply  will  be  42  Imp.  gal. 
per  head.  Of  the  present  consumption 
of  39  Imp.  gal.  a  day,  9  gal.  is  for  trade 
purposes.  The  consumption  of  other 
large  cities  in  Britain  is  estimated  at 
22.8  Imp.  gal.  per  head  per  day  for 
Leeds,  22  for  Birmingham,  and  12.4 
for  Sheffield. 

The  bill  is  being  opposed  by  the  Lon- 
ilon  Chamber  of  Commerce  and  by  the 
Associated  London  Manufacturers'  Coni- 
mitt«;e.  The  Chamber  urges  against  the 
bill  the  present  high  cost  of  labor  and 
material  and  contends  that  by  saving 
1  Imp.  gal.  a  day,  which  it  .iiiays  could 
be  easily  done,  the  scheme  could  be 
postponed  a  year.  The  Manufacturers' 
Cnmmittec  oppo-ses  the  bill  because  it 
would  increase  the  water  charges  for 
trade  purpose'  from  the  present  6ld. 
to  2s.  per  1000  Imp.  gallons  or  from 
about  11  to  39c.  per  1000  U.  S.  gallons. 
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Filters  for  Milwaukee  Now  Are 
Urged  in  Report 

Following  laboratory  experiments  of 
chemists  of  the  Milwaukee  Sewerage 
Commission  and  a  report  of  the  local 
section  of  the  American  Chemical  So- 
ciety calling  on  the  city  of  Milwaukee 
to  delay  water  filter  construction  to 
await  the  outcome  of  impending  dis- 
coveries in  both  water  and  sewage  treat- 
ment, Harrison  P.  Eddy,  consulting 
engineer  of  the  finn  of  Metcalf  &  Eddy, 
of  Boston,  was  called  in  to  report  on 
the  need  of  filters.  His  report,  pre- 
sented June  6  to  Mayor  D.  W.  Hoan, 
indicates  that  filters  should  be  built 
and  the  construction  should  not  be 
delayed.  Since  it  will  take  a  year  to 
perfect  the  designs,  experiments  on  the 
effect  of  the  accurate  control  of  the 
electrically  determined  acidity  (hydro- 
genion  concentration)  upon  the  proc- 
ess of  coagulation  and  filtration  can 
be  obtained.  If  successful  methods  in 
the  laboratory  are  found  large-scale 
tests  at  the  existing  experimental  plant 
should  be  made.  If  this  experimental 
work  demonstrates  the  desirability  of 
adopting  new  methods,  Mr.  Eddy  is  of 
the  opinion  that  the  filter  designs  can 
be  easily  modified  accordingly.  He 
recommends  placing  the  investigation 
under  the  joint  direction  of  a  recognized 
expert  in  colloidal  chemistry  and  a 
water-works  engineer. 


California  Commission  Answers 
Automobile  Association 

Charges  of  wastefulness  in  day  labor 
highway  construction  work,  made  by 
the  California  State  Automobile  Asso- 
ciation in  bulletins  recently  published, 
have  been  answered  in  a  statement 
issued  recently  by  the  California  High- 
way Commission,  which  claims  that 
material  and  vital  facts  relating  to  the 
highway  program  have  been  deliber- 
ately concealed  by  the  automobile  inter- 
ests. In  a  number  of  instances  it  is 
pointed  out,  the  automobile  association 
has  quoted  estimated  costs  on  one  type 
of  road  construction  and  final  costs  on 
an  entirely  different  type,  failing  to  note 
that  the  type  of  construction  was 
changed. 

Bids  on  nineteen  contracts  which 
exceeded  the  estimates  have  been  re- 
jected by  the  highway  commission  since 
August,  1915.  These  rejected  bids,  it 
is  stated,  exceeded  the  engineers'  esti- 
mates by  an  average  of  41.2  per  cent. 
Twelve  of  these  sections  were  later  con- 
structed by  day  labor.  Of  the  165  con- 
tracts for  which  bids  have  been  received 
by  the  commission  since  1915,  only 
twelve  have  been  constructed  by  day 
labor.  It  is  charged  by  the  commission 
that  the  automobile  interests  would 
have  all  work  done  by  contract  without 
regard  to  whether  bids  of  contractors 
are  resonable  or  excessively  high. 

By  those  familiar  with  local  condi- 
tions the  automobile  association's 
attack  on  the  highway  commission's 
policy  is  belived  to  be  losing  favor  with 
a  considerable  number  of  organizations 
and  individuals,  but  some  of  the  repre- 


sentatives of  automobile  manufacturers 
are  considering  the  tentative  organiza- 
tion of  a  campaign  to  declare  war  on 
the  automobile  association  and  with- 
draw support  from  it  as  long  as  it  per- 
sists in  what  is  characterized  as  a 
destructive  policy  with  regard  to  the 
state  highway  program.  The  automo- 
bile association,  it  is  realized,  has  gained 
strong  following  by  reason  of  the  active  ■ 
publicity  campaign  which  it  has  con- 
ducted since  the  start  of  its  attack  on 
the  highway  commission. 


Fix  Date  for  Lyons  Fair 

The  Lyons  Fair,  for  the  promotion 
of  international  trade,  will  be  held  in 
Lyons,  France,  Oct.  1-15.  American 
manufacturers  may  secure  further  de- 
tails from  Emile  Garden,  150  Nassau 
St.,  New  York  City. 


New  Haven  Rejects  and  New 

London  Adopts  City 

Manager  Plan 

New  London,  Conn.,  voted  2,744  to 
1,644  for  a  council-manager  charter  on 
June  6.  A  council  of  seven  members, 
elected  at  large,  will  appoint  a  city 
manager,  at  a  salary  of  $5,000  a  year. 
The  councilmen  will  receive  $300  a  year. 
Heretofore  New  London  has  oeen 
governed  by  a  mayor  and  council  for 
the  city  and  a  board  of  selectmen  for 
the  town,  the  three  selectmen  sitting 
as  members  of  the  City  Council  and 
bringing  its  membership  to  18.  At 
New  Haven,  on  June  14,  a  city  manager 
charter  was  defeated  by  a  vote  of  18,717 
against,  and  7,909  for,  out  of  a  possible 
45,687  votes. 

Defer  British  Registration  Bill 

The  Institution  of  Civil  Engineers  of 
Great  Britain  has  informed  the  council 
of  the  Institution  of  Municipal  and 
County  Engineers  during  the  course 
of  the  year  that  it  had  been  decided  not 
to  proceed  with  the  proposed  bill  for 
the  registration  of  engineers,  but  to 
substitute  for  it  an  application  for 
an  alteration  in  the  charter  to  obtain 
the  power  of  conferring  the  title 
"chartered  engineer."  In  view  of  the 
increasing  number  of  countries  in  which 
registration  of  engineers  is  becoming 
an  accomplished  fact  the  postponement 
of  registration,  according  to  the  re- 
cently published  annual  report  of  the 
council  of  the  municipal  and  county 
organizations,  is  to  be  regretted.  The 
report  says,  in  part: 

"Registration  is  neccessary  if  the 
engineering  profession  as  a  whole  is  to 
attain  the  highest  possible  standard 
and  if  the  public  is  to  be  guaranteed  a 
regular  standard  of  efficiency  such  as 
is  already  provided  in  the  medical  pro- 
fession. Engineering  work  involves  the 
safety,  health  and  comfort  of  the  whole 
community,  but  there  is  also  the  ques- 
tion of  economy ;  true  economy  is  always 
the  result  of  the  highest  skill,  and  the 
money  spent  in  improving  engineering 
education  training,  which  is  returned  a 
thousandfold,  is  largely  wasted  unless 
there  is  some  provision  for  ensuring  the 
utilization  of  the  required  knowledge. 


To  Rebuild  South  Street  Bridge 
Over  Schuylkill  River 

Plans  are  being  made  by  the  Depart- 
ment of  Public  Works,  Bureau  of  Sur- 
veys, of  Philadelphia  for  immediate  re- 
construction of  the  South  St.  bridge 
over  the  Schuylkill  River.  The  present 
wrought-iron  pin-connected  drawbridge, 
operated  by  hand  was  built  in  1878  and 
reinforced  in  1895.  A  576-ft.  length  of 
the  present  structure  is  to  be  replaced 
by  five  plate-girder  spans,  the  central 
one  to  be  a  double-leaf  trunnion  bascule 
giving  100-ft.  clear  channel. 

In  contrast  to  other  Schuylkill  River 
bridges,  the  new  structure  has  received 
special  attention  with  regard  to  archi- 
tecture. The  design  has  received  the 
approval  of  the  Art  Jury.  The  piers 
supporting  the  bascule  leaves  will  be 
of  massive  concrete  construction,  sur- 
monted  by  copper-covered  houses  for 
the  operating  machinery.  Careful  study 
has  been  given  to  the  problem  of  con- 
cealing the  machinery  and  counter- 
weights, which  render  most  bascule 
bridges  unsightly. 

Traffic  will  have  to  be  interrupted 
during  a  large  period  of  the  reconsl^'uc- 
tion  and  diverted  temporarily  to  the 
Gray's  Ave.  and  Walnut  St.  bridges. 
To  minimize  the  interi-uptions,  however, 
the  foundations  (to  rock)  will  be  con- 
structed as  far  as  possible  before  clos- 
ing the  old  structure.  A  temporary 
run-around  bridge  is  out  of  the  question 
at  present  prices. 

Bids  are  now  being  asked  for  the  re- 
moval of  the  old  bridge  and  construc- 
tion of  the  new  foundations.  It  is  an- 
ticipated by  Charles  Frommer,  acting 
chief  engineer  of  the  department,  that 
bids  for  the  new  superstructure  can  be 
called  for  within  a  few  months. 

During  the  period  of  construction  of 
the  new  river  bridge  another  contract 
will  be  let  for  the  reconstruction  of  the 
old  truss  spans  on  South  St.  over  the 
tracks  of  the  Philadelphia,  Baltimore 
&  Washington  R.R. 


New  Illinois  Legislation 

Bills  passed  by  the  Illinois  legislature 
which  adjourned  June  18  include  the 
following  which  have  some  bearing  on 
engineering  work: 

The  Sanitary  District  of  Chicago  may 
construct  controlling  works  on  the  Great 
Lakes  and  may  build  garbage  reduction 
plants.  The  Sanitary  District  or  the 
city  of  Chicago  may  construct  a  deep- 
water  harbor  in  Lake  Calumet.  City 
councils  may  create  zoning  commissions, 
and  cities  and  villages  of  less  than 
5,000  may  adopt  the  manager  form  of 
goverment.  The  bond  issue  of  $20,000,- 
000  for  the  Illinois  waterway  is  ap- 
proved The  Illinois  Commerce  Com- 
mission is  created  to  supersede  the  pub- 
lic utilities  commission.  The  state 
highway  act  is  revised;  a  patrol  main- 
tenance system  is  authorized,  counties 
may  bid  on  state  road  construction  and 
the  State  is  given  power  to  construct 
material  plants.  A  commission  to  pro- 
mote the  St.  Lawrence  waterway  is 
authorized. 
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Engineering  Societies 


Calendar 

Annual  Meetings 


SOCIETY  FOR  THE  PROMOTION 
OF  EXGINEERIXG  EDUCATION. 
University  of  Pittsburgh.  Pitts- 
burgh. Pa. ;  Annual  Convention, 
New  Haven,  Conn.,  June  28-July  1. 


The  Grand  Rapids  Engineering  So- 
ciety recently  appointed  a  committee  to 
investigate  and  report  on  methods  of 
improving  gravel  streets  with  perma- 
nent surface  top.  The  committee,  con- 
sisting of  H.  H.  Turner,  Purritt  A. 
Parks,  Byron  E.  Parks,  Theodore  O. 
Williams,  John  F.  Nellist,  C.  A.  Paige, 
A.  H.  Apted  and  C.  J.  Wagner,  has  rec- 
ommended the  use  of  sheet  asphalt  or  a 
bituminous  pentration  top. 

The  Engineers'  Society  of  Pennsyl- 
vania, at  its  annual  meeting,  June  13, 
at  Harrisburg,  elected  the  following 
officers:  President,  Richard  V.  McKay; 
first  vice-president,  Theodore  E.  Seelye; 
second  vice-president,  Crosby  Tappan; 
secretary,  Howard  E.  Moses;  treasurer, 
Harry  T.  Neale. 

The  Portland  (Ore.)  Post,  Society  of 
American  Military  Engineers,  at  its 
annual  meeting  June  13,  elected  the  fol- 
lowing officers:  President,  F.  S.  Cook; 
vice-president,  P.  Hetherton;  secretary, 
E.  B.  Thompson;  treasurer,  S.  C. 
Schubert;  assistant  treasurer,  A.  D. 
Montieth. 

The  Engineering  Society  of  Akron 
has  elected  the  following  officers:  Presi- 
dent, J.  H.  Vance;  vice-president,  L.  G. 
Tighe;  directors,  R.  R.  Metheany  and 
H.  G.  McGee.  Mr.  McGee  is  also 
secretary-treasurer. 


Personal  Notes 


Prof.  Charles  A.  Ellis  of 
the  University  of  Illinois  has  resigned, 
effective  at  the  end  of  the  present 
school  year,  to  become  vice-president  of 
the  Strauss  Bascule  Bridge  Co.  of 
Chicago.  He  is  a  graduate  of  Wesleyan 
University,  A.B.  1900.  For  two  years 
he  was  assistant  to  the  city  engineer  at 
Middletown,  Conn.  From  1902  to  1908 
he  was  employed  by  the  American 
Bridge  Co.  as  draftsman  checker,  squad 
foreman,  and  designer  on  many  large 
railway  structures.  From  1908  to  1912 
he  was  assistant  professor  of  civil  en- 
gineering at  the  University  of  Michi- 
gan, and  from  1912  to  1914  designing 
engineer  for  the  Dominion  Bridge  Co. 
In  1914  he  was  made  assistant  profes- 
sor of  civil  engineering  at  the  Uni- 
versity of  Illinois  alid  since  1915  has 
been  professor  in  charge  of  all  courses 
in   bridge    and    structural    engineering. 


He  has  been  a  constant  contributor  to 
the  technical  press,  and  fls  now  com- 
pleting the  manuscript  for  a  text  book 
on  framed  structures  which  will  go  to 
press  this  autumn.  He  has  recently 
been  appointed  one  of  the  associate 
editors  for  a  large  and  comprehensive 
library  of  hand  books  in  structural  en- 
gineering. 

L.  H.  Wh  EATON,  consulting  engi- 
neer, Halifax,  N.  S.,  has  been  appointed 
commissioner  for  the  County  of  Cape 
Breton,  with  headquarters  at  Sydney, 
B.  C.  He  will  make  reports  to  the  joint 
expenditure  board  in  matters  relating 
to  public  works  and  expenditure  for  the 
county. 

Colonel  George  M.  Hoff- 
man, Corps  of  Engineers,  U.  S.  A., 
has  been  designated  as  a  member  of 
the  board  which  is  to  prepare  a  detailed 
plan  for  marking  American  battlefields 
in  Europe. 

Colonel  George  P.  Howell, 
Corps  of  Engineers,  U.  S.  A.,  has  been 
appointed  to  the  army  retiring  board 
for  the  Fourth  Corps  Area. 

W.  0.  M  c  C  L  u  s  K  E  Y,  J  R.,  has  re- 
signed as  county  road  engineer,  Ohio 
County,  W.  Va.,  to  become  assistant 
division  engineer  for  the  third  district 
of  the  State  Road  Commission. 

Alexander  G.  Hoffman,  as- 
sistant county  road  engineer,  Ohio 
County,  W.  Va.,  has  been  appointed 
county  road  engineer,  Ohio  County. 

Colonel  J.  A.  Woodruff  has 
been  designated  as  senior  instructor  of 
the  Engineer  Reserve  Officers  Training 
Corps  class  assembled  at  Camp  Hum- 
phreys, Va.,  near  Washington,  from 
June  16  to  July  27.  The  camp  will  be 
organized  into  a  battalion  of  four  com- 
panies. 

E.  R.  R  0  D  E  N  B  e  R  G,  for  ten  years 
assistant  city  engineer  of  East  St. 
Louis,  111.,  has  been  appointed  chief 
engineer  of  the  East  Side  Levee  and 
Sanitary  District,  East  St.  Louis,  111. 

The  National  Engineer- 
in  g  C  o.  has  been  organized  by  I.  Mus- 
chel,  formerly  inspector  of  construct- 
ion, Navy  stations,  Pensacola,  Fla.,  and 
Norfolk,  Va.,  to  specialize  in  the  de- 
sign, erection  and  construction  of  struc- 
tural steel  and  reinforced  concrete 
buildings. 

B.  M.  Hall,  of  B.  M.  Hall  &  Sons, 
engineers,  Atlanta,  Ga.,  has  been 
awarded  the  honorary  degree  of  Doc- 
tor of  Science  by  the  University  of 
Georgia. 

Clarence  M.  Brooks  has 
been  appointed  deputy  commissioner  of 
highways  with  headquarters  at  Mont- 
pelier,  Vt.,  by  the  new  Vermont  state 
highway  board  and  will  be  directly  in 
charge  of  road  maintenance  work. 

Burton  Smith,  for  several 
years  chief  engineer  of  the  Oakdale 
(Cal.)  irrigation  district,  has  resigned 
to  become  superintendent  and  chief  en- 
gineer of  the  Merced  irrigation  district. 


Albert  Givan  has  been  ap- 
pointed city  engineer  of  Sacramento, 
Cal.,  to  take  office  July  1,  when  the  new 
city-manager  plan  goes  into  effect. 

Gibbons  &  Brown  is  a  firm  of 
consulting  engineers  recently  organized 
by  J.  0.  G.  Gibbons,  formerly  with 
Westinghouse,  Church,  Kerr  &  Co.  and 
recently    in    private    practice,    and    by 

C.  E.  Brown,  for  the  past  tew  years  a 
U.  S.  ordnance  engineer.  The  firm  will 
specialize  in  power  plants  and  indus- 
trial problems  and  will  be  located  in 
Newark,  N.  J. 

F.  H.  S  H  A  w  of  Lancaster,  Pa.,  has 
been  chosen  engineer  for  the  Borough 
of  Lewistown  on  the  construction  of 
the  South  Main  St.  bridge  over  Kisha- 
coquillas  Creek. 

ElliottE.  Nash,  formerly  gen- 
eral manager  of  the  Minneapolis  &  St. 
Louis  R.R.,  with  headquarters  at  Min- 
neapolis, has  been  appointed  vice-presi- 
dent and  general  manager. 

George  T.  Donoghue  has  re- 
signed as  chief  engineer  of  the  Lincoln 
Park  Commission,  Chicago.  He  has  ne- 
gotiations under  way  for  further  en- 
gagement, regarding  which  announce- 
ment will  be  made  shortly. 

Russell  H.  Chittenden,  di- 
rector of  the  Sheffield  Scientific  School, 
Yale  University,  for  21  years,  will  re- 
tire from  this  office  next  June. 

W.  D.  Maxwell  has  been  reap- 
pointed engineer  of  Sac  County,  Iowa. 

Fred  S.  Morse  has  been  ap- 
pointed city  engineer  of  Springfield,  111. 

Charles  M.  Schwab  has  re- 
ceived the  degree  of  Doctor  of  Engi- 
neering from  Stevens  Institute  of  Tech- 
nology. 

George  S.  Cowdery,  Jr.,  for 
the    last    two    years    with    the    Royal 

D.  Salisbury  Co.,  engineers,  Denver, 
Col.,  has  been  appointed  district  engi- 
neer of  the  Chadron,  Neb.,  office  of  that 
company. 

C  o  L  0  n  e  L  J.  C.  R  0  P  P,  of  the  en- 
gineering organization  of  the  J.  G. 
White  Management  Corp.  has  been  ap- 
pointed by  Director  Charles  G.  Dawes 
as  one  of  four  assitants  in  directing 
and  organizing  the  work  of  the  new 
Federal  Budget  Bureau. 

Albert  H.  Rhett,  formerly  en- 
gineer of  structures.  New  York,  West- 
chester &  Boston  Ry.,  and  recently  en- 
gineer for  Toch  Bros.,  New  York, 
manufacturers  of  technical  paints  and 
varnishes,  has  been  appointed  sales 
manager  of  this  firm. 

C.  E.  Pa  u  l,  consulting  engineer 
National  Lumber  Manufacturers  Asso- 
ciation, at  its  Chicago  office,  has  re- 
signed effective  July  1,  and  after  a 
brief  vacation  will  resume  his  former 
private  consulting  practice  specializing 
in  construction  and  materials.  He  has 
lieen  connected  with  the  lumtwr  asso- 
ciation for  six  years  and  has  had  a 
l.irge  part  in  the  development  of  its 
technical  work. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


International  Statistical  Bureau 
on  Construction  Proposed 

Delegates  of  the  Associated  General 
Contractors  of  America  will  present  a 
plan  for  an  international  statistical  and 
informational  bureau  on  construction  at 
the  first  annual  meeting  of  the  Inter- 
national Chamber  of  Commerce  at  Lon- 
don, June  27-July  1.  The  functions  of 
such  a  bureau  would  be  to  furnish  in- 
formation on  the  following  subjects: 
(1)  Raw  materials — prices,  sources,  and 
general  data;  (2)  manufactui'ed  mate- 
rials and  machinery — sources  and  sup- 
ply; (3)  demand  for  raw  materials, 
manufactured  supplies  and  machinery; 
(4)  character  and  amount  of  construc- 
tion progress  throughout  the  world;  (5) 
labor — demand  and  supply,  skilled  and 
unskilled;  (6)  latest  discoveries  and 
methods  in  construction  throughout  the 
world;  (7)  transportation;  (8)  finance, 
including  methods  of  financing  ccnstruc- 
tion  and  review  of  present  conditions; 
(9)  import  and  export  tariff  data;  (10) 
government  control  of  construction,  ma- 
terials, labor,  transportation,  credit,  and 
mass  production  methods;  (11)  dump- 
ing possibilities;  (12)  agencies  and  as- 
sociations in  construction;  (13)  tech- 
nical schools  and  journals;  (14)  new 
market  opportunities. 

The  A.  G.  C.  will  be  represented  at 
the  International  Chamber  meeting  by 
Noble  Foster  Hoggson,  of  Hoggson 
Bros.,  New  York  City,  and  John  R.  Wig- 
gins, the  John  R.  Wiggins  Co.,  Inc., 
Philadelphia. 


Report  on  Car  Loadings 

An  increase  of  82,489  in  the  number 
of  cars  loaded  wdth  revenue  freight  on 
American  railroads  during  the  week 
which  ended  on  June  11,  compared  with 
the  previous  week  was  shown  by  reports 
just  received  by  the  car  service  divi- 
sion of  the  American  Railway  Associa- 
tion. The  total  for  the  week  was  788,- 
997  cars  which  was,  however,  141,979 
cars  below  that  for  the  corresponding 
week  in  1920  and  18,208  cars  under  that 
for  the  corresponding  week  in  1919. 
In  making  comparisons  with  the  pre- 
vious week,  consideration  must  be  given 
to  the  fact  that  observance  of  Decora- 
tion Day  on  May  30  resulted  in  a  re- 
duction of  the  total  for  the  week. 

With  the  exception  of  grain  and  grain 
products  which  showed  a  slight  reduc- 
tion, the  loading  of  all  other  classes 
of  commodities  was  larger  than  the  pre- 
ceding week,  the  largest  gains  being  in 
merchandise  and  miscellaneous  freight 
which  includes  manufactured  products, 
and  in  coal.  The  total  for  the  first 
named  class  was  469,295  cars  or  an 
increase  of  52,074  over  the  previous 
week.  Coal  loadings  totaled  163,088 
cars  which  was  an  increase  of  20,414 
over  the  previous  week  but  28,400  cars 
under  the  corresponding  week  last  year. 


Building  Situation  Analyzed  in 
Questionnaire 

That  the  country  is  not  industrially 
overbuilt;  that  building  should  be  under- 
taken .low;  and  that  labor  costs  and 
material  pi'ices  ai-e  the  principal 
deterrents  to  building,  are  facts  I'e- 
vealed  in  a  questionnaire  recently  sent 
out  by  the  Detroit  Steel  Products  Co. 
The  Detroit  company  circularized  more 
than  200  architects,  engineers,  and  con- 
tractors with  a  view  to  seeking  a  na- 
tionwide opinion  upon  industrial  con- 
struction work.  One  hundred  and 
seventeen  replies  were  to  the  effect  that 
building  should  be  done  now  and  136 
replies  were  to  the  effect  that  the  coun- 
try was  not  over  built  industrially. 
In  answer  to  the  question,  "What  do 
you  think  is  needed  to  make  prospective 
builders  go  ahead  with  plans?" 
Eighty-three  replied  that  lower  ma- 
terial prices  were  necessary  and  eighty- 
three  also  that  lower  labor  costs  were 
needed.  Considerations  next  in  order 
of  importance  were  stabilization  of 
prices,  easier  credit,  settlement  of 
labor  disputes,  increased  confidence  in 
building,  lower  freight  rates,  and  better 
general  business  conditions.  Three- 
fourths  of  the  replies  received  indicated 
that  builders  felt  there  would  be  a 
further  reduction  in  both  prices  of 
building  materials  and  cost  of  building 
labor. 

There  was  wide  variation  in  the 
opinion  as  to  upon  what  basis  prices 
would  be  stabilized,  answers  being  re- 
ceived stating  that  the  basis  of  stabili- 
zation would  be  all  the  way  from  10  to 
100  per  cent  above  the  1913  level  and 
all  the  way  from  10  to  50  per  cent  below 
present  prices. 


Government  Soon  to  Act  in 
Building  Investigation 

According-  to  a  recent  announcement 
made  by  Attorney-General  Daugherty, 
one  of  the  open  price  associations  of 
New  York  City  whose  activities  were 
under  scrutiny  by  the  Lockwood  joint 
commitee  on  housing  is  soon  to  be  the 
defendant  in  a  suit  instituted  by  the 
government.  It  was  intimated  that  suit 
might  be  started  simultaneously  against 
this  national  association  in  several 
cities. 

Factory  Wages  Decrease 

Factory  workers  in  New  York  State 
received  an  average  of  34c.  less  a  week 
in  May  than  in  April  according  to 
figures  compiled  by  the  State  Depart- 
ment of  Labor.  The  average  weekly 
wage  of  a  factory  worker  for  May  was 
$25.86.  The  average  earning  in  New 
York  City  was  $27.45,  or  39c.  less  than 
in  April,  while  in  up-state  factories  the 
average  was  $24.85 — 33c.  less  than  in 
April. 


Further  Wage  Adjustments  Made 

Adjustment  of  wage  disputes  in  the 
building  industry  on  a  basis  of  reduced 
pay  has  been  accomplished  in  several 
cities  during  the  past  week.  A  tie-up 
in  building  work  which  had  been  cur- 
rent since  Apr.  lin  and  near  Daven- 
port, Iowa,  ended  a  few  days  ago,  when 
agreements  were  signed  with  the  em- 
ployers by  the  unions,  a  separate  one 
being  signed  by  each  craft,  providing 
for  a  121c  per  hour  reduction  for  all 
crafts.  This  amounts  to  a  decrease  of 
$1  per  day  w-ith  a  general  scale  of  87ic 
per  hour. 

In  Tulsa,  Okla.,  where  building  con- 
ditions have  been  unsettled  for  a  couple 
of  months,  bricklayers  and  hod  carriers 
have  consented  to  a  reduction  in  pay, 
the  new  wage  scale  being  $11  per  day, 
whereas  the  old  one  was  $12.  The 
decision  to  impose  the  $1  a  day  decrease 
was  arrived  at  after  a  lengthy  confer- 
ence on  the  part  of  the  arbitration 
board. 

Press  dispatches  indicate  that  the 
building  strike  in  Springfield,  Mass.,  is 
also  ended.  The  carpenters  union  and 
the  building  trades  employers  associa- 
tion agreed  on  a  wage  cut  of  10c.  an 
hour.  Carpenters  are  to  receive  85c.  an 
hour;  bricklayers,  95;  plasterers,  95c.; 
electricians,  lathers  and  painters,  85c.; 
hoisting  engineers,  90c.;  sheet  metal 
workers,  85c.;  masons'  tenders,  65c.; 
steamfitters'  helpers,  55c.;  and  elec- 
tricians' helpers,  35c.  'The  highest 
wage  in  the  new  schedule  is  that  for 
structural  iron-workers — 96|c.  an  hour. 

For  the  purpose  of  stimulating  build- 
ing operations  in  Hartford,  Conn.,  the 
structural  building  trades  alliance  made 
a  voluntary  offer  of  a  flat  10  per  cent 
reduction  in  wages  to  a  committee  rep- 
resenting the  building  employers  asso- 
ciation. The  offer  affects  carpenters, 
plumbers,  steamfitters,  electricians, 
painters,  sheet  metal  workers,  iron 
workers,  stationary  engineers,  and 
lathers.  Masons  and  masons'  tenders 
are  not  included,  for  the  former  have 
already  accepted  a  decrease  and  the 
rate  for  the  latter  is  still  being  debated. 

A  partial  settlement  of  the  wage 
diffex'ences  in  Newark  has  been  made. 
Carpenters,  bricklayers,  iron  woi'kers, 
hoisting  engineers,  and  laborers  have  re- 
turned to  work,  the  resumption  follow- 
ing the  signing  of  an  agreement  be- 
tween a  committee  from  the  General 
Contractors  Association  and  the  execu- 
tive committee  of  the  bricklayers. 


West  Coast  Lumber  Production 

For  the  week  ending  June  11,  114 
mills  repoi-ting  to  the  West  Coast  Lum- 
berman's Association  reported  a  produc- 
tion of  approximately  58,000,000  ft. 
b.m.,  which  is  30  per  cent  below  normal. 
New  business  totaled  51,000,000  ft. 
b.m.  and  shipments  61,500,000  ft.  b.m. 
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Output  of  Contractors'  Machinery 
for  1919  Valued  at  $186,000,000 

A  preliminary  statement  of  the  gen- 
eral results  of  the  1920  census  of  manu- 
facturers has  been  issued  by  the  Bureau 
of  the  Census,  Department  of  Com- 
merce, furnishing  statistics  eoncernintr 
the  value  of  various  kinds  of  machinery 
manufactured  during  the  year  1919. 
According  to  the  tabulation,  the  value 
of  the  total  production  of  contractors' 
equipment  and  machinery  amounted  to 
approximately  $186,000,000.  The  largest 
valuation  placed  upon  the  manufacture 
of  a  single  line  of  equipment  was  for 
pumps  and  pumping  machinery,  the  out- 
put of  which  was  estimated  in  value  at 
$65,360,000.  The  following  list  showing 
production  valuations  has  been  taken 
from  the  general  list  of  machinery  as 
compiled  by  the  Bureau  of  the  Census; 
air  compressors,  $13,960,000;  bricl*, 
pottery,  and  other  clay  working  ma- 
chinery, $5,371,000;  concrete  mixers, 
$9,579,000:  cranes,  electric,  $25,865,- 
000;  cranes,  steam  and  hydraulic,  $13,- 
515,000;  cranes  other  than  electric, 
steam  and  hydraulic,  $9,568,000;  dredg- 
ing machinery,  $1,939,000;  excavating 
machinery.  $6,641,000;  gas  machines 
and  apparatus,  $7,898,000;  hydraulic 
rams,  $1,369,000;  pumps  and  pumping 
machinery,  $65,360,000;  roadmaking 
machines,  $13,915,000;  steam  shovels, 
$9,654,000;  and  well  drilling  machinery 
other  than  oil  well,  $1,663,000.  This 
makes  a  total  of  $186,297,000.  The 
figures  for  1919  are  only  preliminary 
and  may  be  subject  to  such  changes  as 
are  necessary  in  a  further  examination 
of  the  reports  submitted  to  the  Bureau 
of  the  Census. 


Retail  Food  Prices  Drop 

According  to  a  recent  bulletin  issued 
by  the  Bureau  of  Labor  Statistics,  the 
letail  food  index  issued  by  the  United 
States  Department  of  Labor  shows  a 
decline  of  4.8  per  cent  in  the  retail  cost 
of  food  to  the  average  family  in  May 
as  compared  with  April.  Prices  of 
thirty-five  of  the  forty-three  articles  of 
food  reported  to  the  Bureau  of  Labor 
Statistics  each  month,  and  which  are 
the  basis  for  the  index  figure,  decreased 
during  the  month  from  April  15  to  May 
15.  The  general  level  of  wholesale 
prices  was  only  slightly  lower  in  May 
than  in  April,  the  weighted  index  num- 
ber dropping  from  154  to  151. 

Bids  on  Bridge  Repair  Drop  50 
F'er  Cent  in  Nine  Months 

A  repair  job  on  the  Lincoln  Highway 
bridge  over  the  Hackensack  River  will 
be  contracted  for  at  one-half  the  price 
bid  nine  months  ago  if  the  low  biddei 
In  the  recent  bid  opening  gets  the  con- 
tract. The  work  consists  of  repairs  to 
the  hand  rail  and  bids  for  the  repair 
work  were  first  opened  in  September 
1920,  when  the  low  bid  was  found  to  be 
J14,751.  The  lowest  bid  received  last 
week  for  the  «;imf  work  was  $7,197.  The 
highest  bid  received  last  week  was  $2,251 
under  the  low  bid  received  nine  months 
ago. 


Portable  Power  Plant 
for  the  Contractor 

(Berlin  Correspondence) 
To  furnish  power  required  for  the 
performance  of  various  duties  in  build- 
ing construction  a  unique  plant  has  been 
designed  by  an  Austrian  engineer.  Dr. 
Merkl.  The  power  plant,  shown  in  an 
accompanying  photograph,  has  so  been 
arranged  that  not  only  is  the  gasoline 
engine — which  was  selected  as  the  prime 
mover — available  for  its  usual  uses,  but 
it  drives  a  compressor  for  pneumatic 
tools  and  carries  a  small  electric  gen- 
erator set  to  provide  electric  power  for 
lighting  purposes  and  for  the  propul- 
sion of  machinery.  The  whole  outfit 
is  capable  of  performing  the  following 
operations: 

1.  Piledriving  with  a  weight  of  ram 
of  370  kg.  of  fifteen  to  sixteen  full 
strokes,  1.9  per  minute.  With  an 
extension  ram   bringing  the  weight  up 
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to  600  kg.,  ten  to  eleven  strokes   per 
minute  are  produced. 

2.  Electric  power  for  lighting  and 
for  driving  drilling  machines. 

3.  Slotting  and  drilling  of  wood  and 
iron  by  means  of  portable  electric 
drilling  machines. 

4.  Driving  a  circular  saw  by  belt  or 
universal   joint. 

5.  Acting  as  a  blower  for  a  forge. 

6.  Driving  a  centrifugal  pump  and 
H  concrete  mixer. 

7.  Providing  compressed  air  for  a 
caisson  at  moderate  depth  and  for 
pneumatic  rock  drills  and  riveting 
hammers. 

The  power  plant  forms  a  small,  com- 
pact unit,  can  be  easily  .moved  and 
placed  in  any  desired  spot,  and  requires 
but  little  space.  The  gasoline  motor 
produces  from  14  to  16  hp.  In  the 
smaller  outfit  two  of  the  four  cylinders 
are  adapted  for  acting  as  compressors, 
while  in  the  larger  outfit  a  special  two- 
cylinder  compressor  is  provided  for 
directly  coupled  to  the  four-cylinder 
motor. 


The  piledriver,  the  most  substantial 
part  of  the  outfit,  contains  several  novel 
features.  It  consists  of  the  base  placed 
on  three  wheels  with  two  runners  which 
can  be  erected  upright  or  put  in  an  in- 
clined position,  two  braces,  and  lastly 
the  ramming  mechanism.  The  three 
former  parts  ire  of  channel  iron  and 
the  base  consists  of  six  channel  irons 
put  together  by  screw  bolts.  The  two 
runners  and  the  braces  are  held  rigidly 
in  position  by  cast  steel  cross  pieces, 
of  which  the  runners  have  three,  one 
each  at  the  bottom  and  top  ends  and 
cne  in  the  upper  half.  The  bottom 
pieces  carry  the  trunnions  upon  which 
the  runners  are  hinged  for  hoisting  or 
lowering  them.  The  windlass  for  hoist- 
ing and  keeping  in  position  the  pneu- 
matic hammer  is  mounted  on  the  braces. 
This  is  worked  by  hand  in  the  case  of 
the  smaller  outfit  and  by  compressed  air 
in  the  larger  outfit. 

Contract  for  Tile-Concrete 
Smelter  Stack  Let 

A  contract  was  recently  let  to  the 
Wiederholt  Con.struction  Co.,  St.  Louis, 
for  the  erection  of  a  stack  24  ft.  inside 
diameter  at  the  top,  450  ft.  high  above 
foundations,  and  a  foundation  octagonal 
in  shape  87  ft.  between  parallel  sides. 
The  stack  is  to  be  located  at  the  Mid- 
vale  smelter  plant  of  the  United  States 
Smelting,  Refining  &  Mining  Co.,  about 
seven  miles  south  of  Salt  Lake  City, 
Utah.  The  construction  is  to  be  of 
Wiederholt  patented  hollow  tile  with 
steel  reinforcement  in  both  vertical  and 
circumferential  directions,  the  inter- 
stices of  the  tiling  being  filled  with  con- 
crete. A  4-in  acid-proof  lining  is  pro- 
vided with  a  3-in.  air  space  between 
the  inner  and  the  outer  shells.  The 
foundation  rests  upon  a  subsoil  of  sand 
and  clay,  free  of  surface  water.  The 
engineer  in  charge  of  construction  is 
L.  D.  Anderson,  chief  metallurgical  en- 
gineer for  the  U.  S.  Smelting,  Refining 
&  Mining  Co. 

Building  Trades  Wages  in 
Various  Countries 

According  to  a  pamphlet  embodying 
tariff  information  for  the  use  of  the 
committee  on  ways  and  means  of  the 
United  States  House  of  Representatives, 
the  greatest  per  cent  increase  in  the 
wages  of  building  labor  in  the  interim 
1914-1920  was  experienced  in  .Tapan. 
Wages  of  bricklayers,  common  laborers 
and  carpenters  rose  228  per  cent,  346 
per  cent,  and  226  per  cent,  respectively 
in  that  six-year  period.  In  Germany 
the  wages  of  bricklayers  and  paint«rs 
decreased  from  1914-1920,  17  and  23 
per  cent  respectively,  through  there  was 
a  much  higher  rate  existing  between 
1914  and  1920.  In  England  the  per 
cent  increases  resemble  those  of  the 
United  States  quite  closely,  the  increases 
in  the  United  States  being:  Brick- 
layers, 72  per  cent ;  laborers.  123  per 
tent;  carpenters.  91  per  cent;  painters. 
100  per  cent;  plasterers,  69  per  cent. 
In  England  the  per  cent  increase  were: 
Bricklayers,  91   per  cent;   laborers,  160 
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per  cent;  carpenters,  104  per  cent; 
painters,  117  per  cent,  and  plasterers, 
103  per  cent. 

The  information  from  which  this 
digest  was  made  for  the  Congressional 
committee  was  taken  from  various 
sources.  For  the  United  States  the 
average  rates  for  May  of  each  year  are 
given,  the  figures  being  supplied  by  the 
Monthly  Labor  Rerien-.  In  Germany 
the  rates  are  the  quoted  rates  for  the 
district  of  Stettin,  taken  from  the  Ger- 
man industrial  inspector's  report.  The 
monthly  journal  of  Yokohama's 
Chamber  of  Commerce  and  the  Depart- 
ment of  Agriculture  and  Commerce  for 
Japan  furnished  the  figures  for  that 
country  and  the  wages  quoted  are  for 
all  .Japan  for  1914,  and  the  wages  per 


day  in  Yokohama  in  1920.  The  British 
Labor  Gazette  supplied  the  figures  for 
England. 

Imports  and  Exports 

According  to  announcement  re- 
cently made  by  the  Bureau  of  Foreign 
and  Domestic  Commerce,  the  total  im- 
ports for  the  month  of  May,  1921,  were 
approximately  $205,000,000  and  fhe 
total  exports  approximated  $300,000,000. 
The  imports  for  May,  1920,  were  $4.31,- 
000,000  and  the  exports,  $745,500,000. 
For  the  eleven  months  ended  in  May 
the  total  imports  amounted  to  $3,468,- 
787,153  and  the  exports,  $6,179,360,357. 
For  the  eleven  months  ended  May.  1920, 
the  imports  were  $4,685,846,580  and  the 
exports,  $7,479,611,906. 


Philadelphia  Plans  Sewer  Work 

The  city  of  Philadelphia  will  receive 
bids  during  late  July  for  the  construc- 
tion of  a  6  ft.  6  in.  concrete  sewer  in 
various  streets.  The  total  estimated 
cost  is  $1,300,000  and  the  length  of 
sewer  to  be  built  is  63,000  lin.ft. 


Road  Bonds  Sell  at  Par 

Bonds  of  Pennsylvania's  5  per  cent 
Series  C  highway  construction  issue, 
amounting  to  $8,805,000,  were  sold 
recently  at  par  and  accrued  interest, 
a  syndicate  of  Philadelphia,  Pittsburgh 
and  New  York  bankers  making  the 
offer  on  condition  that  all  other  bids  be 
rejected  and  that  the  bonds  not  be  put 
out  until  October. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for   the     changes  on  the  leas  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  the 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price         The   first   issue  of   each   month   carries   complete  in  the  issue  of  June   2,  the  next,  on  July    7. 

Minne-  San 

Steel  Products:                             New  York       Atlanta           Dallas           Chicago    apolls  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb -?3.23           84.00             X4.S0         — S3.1.^     ?3.51  ?4.65           ?4.35               24.60       ?5.00 

Structural  rivets,  100  lb 4,s;             S.25           -5.75              4.88       5.30  —6.00            6.40                5.50         8.50 

Reinforcing  bars,  i  in.  and  larger,  100 

lb -3.13             3.25              3.75            —3.00       3.53^  4.32^           2.35                4.00        4.25 

Steel   pipe,   black,   3|   to  6   in.   lap, 

discount 52%        50.6.5-5%     45%              58J%     51.9-5%     29%  49.80                   47J%     5% 

Cast-iron    pipe,  6  in.  and  over,  ton    54.00           59.22             65.00             54.10      62.80  70.00           85.90               65.00       75.00 

Concreting  Material; 

Cement  without  bags,  bbl 2.80(del.)    2.60          -|-2.80              2.17       2.46  3.10            3.09                3.10        3.40 

Gravel,  I  in.,  cu. yd 2.50          -2.35          —3.00              2.25       2.00  2.50            2.25                 1.50         l.SO 

Sand.cu.yd              1.25           -1.40          -2.50               2.25        1.00  1.10             1.50                 1.50         1.25 

Crushed  stone,  f  in.,  cu.yd 2.15           -2.25               2.80               2.50       2.25  3.50             2.25                 3.50         2.10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  f t                                            .         43.00           40.00         —35.00            55.00     36.00  47.00          27.00              28.50     110.00 

Lime,  finishing,  hvdrated,  ton 21.00           21.00             25.00             20.00     29.00  32.00           25.40               24.00       30.00 

Lime   common,  lump,  200  1b.  bbl...      3.30              1.50               2.75                1.65       1.50  3.10             2.25                  2.75        1.00 

Common  brick,  delivered,  1,000 18.40       -11.00             12.50             12.00     17.00  14.00           18.00               16.00       18.00 

Hollow     building     tile,     4x12x12, 

block Not  used          .14                 .13                 .12         .092  .09               .12J                 .11           .19- 

HcUow    partition    tile     4x12x12, 

block         1345           .15                 .13                 .096       .092  .10              .14^                 .12       

Linseed  oil.  raw,  5  bbl.  lots,  gal 80               .80                  .98                 .88         .91  .95                .96                    .79           .84 

Common  Labor: 

Commonlabor,  union,  hour 75(5.80      .35              1.00         .50  .500.63^      .81i                 .75        

Common  labor,  non-union,  hour 25                  .35@.45         .45          .50  .37i@.50    .50®. 55           .50         .35 

ICxplanation  of  Prices — Prices  are  to  con-     dock.    Cliicago   quotes  hydrated   lirae  in   50-  San  Francisco  quotes  on  Heath  tile.  5J  x  8  x 

tractors   in   carload   lots  unless  other  quan-      lb.    paper   bags.      Minneapolis   quotes   on    fir  Hi.     Prices  are  all  f.o.b.  warehouses  except 

ties    are    specified.     Increases    or    decreases     instead   of  pine.     Brick   and   hollow   tile  de-'  C.  I.   pipe,   which   is   mill   price   plus   freight 

from    previous   quotations    are    indicated    by     livered.      Gravel,    sand    and    crushed    stone  to  railway  depot  at  any  terminal.    Lumber 

+     or    —    signs.     For    steel    pipe,    the    pre-     quote  at  pit.    Common  labor  not  organized.  prices  are   delivered   "at  ship  tackle  in  San 

vailing    discount    from    list    price    is    given:      Denver   quotes   cement   "on   tracks";    gravel  Francisco     ex     mill."       Seattle     quotes     on 

45-5%    moans   a   discount   of   45    and    5    per     and  sand  at  pit.   stone  on  cars,  lime,   brick,  Douglas  fir  instead  of  pine;  and  on  lime  in 

cent    45fo50  means  a  range  of  45  to  50  per     hollow   tile   and    lumber  on   job.      Tile    price  paper    bags.      Montreal    quotes    sand    stone, 

cent     Charge  of  15c.  per  100  lb.  for  cutting     is    at    warehouse.      Linseed     oil.     delivered.  gravel    and    lump    lime    per    ton.      Cement, 

reinforced    steel    into    2-ft.    lengths    or    over.     .4tlantst   quotes   sand,    stone   and    gravel   per  lime    and    tile    are    delivered  ;    sand,    gravel' 

New    York   quotations   are   delivered    except     ton    instead    of    cu.yd.     Dallas    quotes    lime  and    stone,    on    siding :    brick    f.o.b.    plant  ; 

tiles,  which  are   "on   trucks."    Sand,   gravel     by  thel80-lb.  bbl.  Steel  and  crushed  stone  are  steel  and  pipe  at  warehouse.    No  organized 

and    crushed    stone    are    quoted    alongside     quoted  f.o.b.  cars,  other  materials  delivered,  common  labor  in  Montreal. 


A  warehouse  decrease  on  steel  has 
just  been  announced  in  New  York. 
Structural  shapes  are  now  selling  for 
$3.23  delivered,  as  against  $3.33  for- 
merly. Reinforcing  bars  now  sell  for 
$3.13,  uncut,  and  $3.28  cut  to  2-ft.  and 
over.  The  Pittsburgh  mills  are  report- 
ing to  be  operating  at  about  25  per  cent 
capacity.  There  is  practically  no  in- 
quiry for  billets,  bars,  plates  or  rods. 

The  brick  market  is  much  firmer  in 


Changes  Since  Last  Week 

New  York,  with  $15  the  general  price 
alongside  dock,  although  sales  have 
been  made  at  $16.  Elsewhere,  also  the 
market  is  firm.  Atlanta,  quoting  $11 
as  against  $11.50  last  week,  reports  the 
only  change  during  the  week. 

The  lumber  market  is  holding  fairly 
firm,  although  Southern  pine  is  down  $1 
in  New  York.  Dallas  shows  a  rather 
sharp  decline,  without  explanation. 

As    to    labor,    it     is    expected    that 


Judge  Landis'  decision  on  the  Chicago 
labor  controversy  will  attempt  to  end' 
jurisdictional  disputes  as  well  as  settle 
the  local  difficulty.  Work  is  proceeding 
satisfactorily  in  Chicago,  and  permits 
issued  last  week  totalled  195,  at  a  value 
of  $3,194,250.  In  Minneapolis  the 
unions  have  not  officially  recognized  the 
May  1  cut  of  20  per  cent  but  the- 
employers'  association  reports  plenty  of 
labor  available  at  the  new  scale. 


0- 


jaiilDING  SECT.     AUG  1 9  tOSOT 


TA 

1 

e6 
V.86 
cop.  2 

Engin. 


Engineering  news-record 


ElfOlN  ITORAaE 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


